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Preface 

'lhe flllltinser Concurrent t'05 operating system will 
streamline ycur workloed and in:::rease your productivity. Am:ll1g 
its JtDSt valuable and innovative features are sinultaneous access 
to 8- ard 16-bit programs, time accounting for users or projects, 
Virtual Terllinals, an electrooic mail facility, a nultiuser 
~intment calemar, and true networking capability with DR 
Net netwodd.l'r:J software. (If your catp.Jter is linked to a local 
area nebklrk, you sh::luld also read the m NET tEER.'S llNIJAL). As 
you begin to use the system you will appreciate the many 
additional features engineered into K:-IXE by Gifford Cl:llputer 
Systems. 

1'le i.nfomation in this manual is intended for both the 
IlOYice user and the seasoned oarpJter veteran. we include 
informatiai to familiarize you with the system ard to help you 
manage the system effectively. If this is yoor first experience 
with a \XilPiber, we reooamerd that you read errs, BY'DIS ~ 
BOZZJQU3, by Mark Garetz, 1983, Catp.JPro. 

we urge yoo to practice patience am pay attentiai to 
details while you becx.me familiar with Gifford's IC-IXE and 
the CalpuPro oatpJter. You will firXJ that the time invested in 
learni.na bow to use the system will 'PS!f off many times ewer. 
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l)jsclafEJ" 

Gi:ff'Ord O::llplter systems believes that t.he information 
presented in this manual is accurate and reliable, but takes no 
responsibility for any C:onsequeooes arising out of the use of 
this manual.. Gifford COOplter Systems also reserves the right to 
revise the contents of this publication without obligation to 
notify MF:/ per:son of such revisions. 

Questklns or cu111ents regarding this manual should be 
directed ··to Gifford O::llp.it.et Systems. 

Traaa.mts 

AK:net is a trademark of Datapoint Corporation. CP/M an:t CP/M-86 
are registered trademarks of Digital Research Inc:. Concurrent 
CP/M, ~rent IX:S, MP,IM II, MP/flr86, am DR Net are trademarks 
of Digital Research Inc. dBA.SE II is a trademark of Ashton-Tate. 
fll>R1VE/H is a trademark of CcxrpuPro. MP/M 8-16 is a joint 
trrlmerJt' Cf Q:npuPro am Digital Research Inc. carpiPro is a 
registered tradenlrk of CcxrpuPro Corporatioo. MS OCS is a 
tradewtrk of MicroSoft. '"'11.tiuser Concurrent DOS is a joint 
tradeurk of Gifford Calp.Jter Systems and Digital Research Ioo. 
PC DOS is a trademark of IBM. llM is a trademark of 
Intema.ticlwl Eklsiness Machines Corporation. SuperC:i:lc is a 
tralenerk of SCICIM. Virtual Terminals is a trademark of Gifford 
catputer ~, a subsidiary of Zitel Corporation. tt>rdStar is 
a regis't:end trademark of the MicroPro International Cocporatioo. 

No put of this publication may be reproduced, transcribed, 
translated:, or stored in any type of Ib!d.ia retrieval system in 
arr:/ form with:lit prior written permission of Gifford O::nputer 
Systems. 

COpyright © 1984 by Gifford Calplter Systems. 

All rights reserved. 

Printed irtttle> tbited States of America. 
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If you are ab:lllt to- set up a new -system which you- tJUrchased 
from Gifford Q:llp..Iter Syst.ems, it is essential that you read 
01tter 1., Oetting tbe ~ ~ ant anrlrriJ, before you even 
unpack the boxes. 01der 1 tells hcM to select a location, bow 
to mJPi!lCk and hook up the carp.tter, and how to turn tbe power m. 
If you are a new user of an established system, ycu Should read 
the section Basics of -USilig the 9,rstw: in <2lapter L 

O!e4?4 K 2 provides reference information an Using: ~. 
'!he oaananas ~ilable 00 the K!-IXlS operating syst.em are 
described in alphabetical. order, along with a St ty of. ID-DDS 
a aids and Piles and introductory canauts aba.it operating 
systeail. OwW'•- 2 also describes security features of tc-DCS. 

_ -~ 3 prO'lide$ informaticn at Jllnaging. the ~ All 
systems sh:>uld have at- least one persaoa designated- aa: syStem. 
manaqer, whose task should.be to insure that the system is used 
efficiently. Chapter 3 provides information and exalples for the 
system manager., explaining such things as settinj. up the password 
file, custanizing the system, ba::king up files, selecting- and 
instaUi.ng system security features, am·file •int.enance. 

lblpter 41 -~ the Systw:, is intended to get 
You out of trouble in the event that problems arise in usia:J the 
CClipl-ter. If you have problems with yau: oaipJter, please read 
·Qhc)I· 4 before )IOl1 call Gifford Catp.J.ter Systems. "'mpCa• ' 
will give ycu step-by-step instructions on hcM to locate a 
problem, and will tell you what information you will need to have 
available sh:Jukl you need to call for assistarce. 

We have included a "Bug Report" at the end of 04aplm t 
to give you the opporttmity to inform us of any problems ya.i 

discover am to suggest inprovements for the system or for the 
manual itself. Make i;iiotooopies of the "Bu:j Report• before 
filling it out. After you have filled out the "Bu;J Bepor:t, • 
send it to our Cust.aner Support Department for review. we have 
also SllA?lied -several blank pages in A(:p!nlill P for yQt to 
write down notes or questioos while you are read.ilJ3' the ·RtBmJal. 
Use the tnaex: if yoU cannot locate a topic in the -Table of 
01it&ltB that follow. 
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lJser IS QJ.ide to 'J.bis )IMHI) 

Giffixd O::llplter Systems has written this user's manual to 
oonfont to certain stylistic oonventiCXlS for your reading 
convenienot. '!hey are as follows: 

1) SystaR proopts am any messages that ag:iear on your screen 
are in toJdra::ea lettering, e.9. OJ\>. 

2) '1he status of any toggle switch is in UPPER C'A<m lettering, 
e.g. "'BM! printer is CJ?P.• 

3) Syst:m CiCaaands are in UPPER CASE lettering, e.g. "'1'ype 
SDIR * • JXX:. " 

4} Single keyS:troke cctUten:is are encased in parentheses, 
e.g. •Press (Y).• 

5) File rws and file types ~r in UPPER CASE lettering, 
e.g. lllJRPILB.JXX:o. 

6) References to any other sections of this manual~ in 
boMfaeJ lettering, e.g. "Pefer to ctap-er 3." 

7) ltK!'l a caret ("') ~s before a character, you sh:>uld eress 
down the O:introl key while typing the character. Thus, c 
means ·to· press the cmt. an:1 c keys simultaneously. 

8) References to arry other manuals appear in upper case, 
wmrlined lettering, e.g. "Refer to the a:N::ORRllft' ~ 
~ 5YS'ftM. USER'S GUIDE." 

9) carriage returns are assumed unless iooicated otherwise. '!he 
wrd "l<Bl.'tJKli" always means to press the ~ key, rather 
than typing the six characters. 

10) Intr~ion of any new term will appear in bJoMfar:p 
lette.rir:q, e.g • .__, enable yru to camamicate over ph:ne 
lines .. • 
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Oiipt&: 1 provides essential information oo setting up am: 
using yoor o:mpuPro OCJll)Uter and the M:-ID3 ·qi&atinq system. 
We urge yoo to be patient and follow the instrmtioos carefully, 
whether yoo. are a llO'iice or a seasoned caq;:uter user. 

1.1 
1.2 
1.3 

1.4 

1.5 
1.6 

1.7 

1.8 

QAllQIS 

'!be Cc:nponents of a CalplPro Cbp.Jter 
-Selec:tillQ" a 1'Jc:at·iai .......................... "" ••••••••• 1. 2-1 
·Unpackin] the Parts .......... ~·························1.3-1 
h Pl.rJppy' Disk Drives ............................... ··• .... 1.. 3~ 1 
1!le- Ila.rd Disk DriVEtS ................................. ~· ••• l.~2 
5.25-:ird't ......................................... ~ •• · •••••• l.3-2 
·B--irdl ................................................ •· •••• 1.3-2 
14--incil .................................................... 1. 3-2 
Installirq the System Hardware •••••••••••••••••••••••• 1.4-1 
Checki.nq the Internal and External O:xmecti.a'ls •••••••• 1.4-1 
c:::twb""'IE!t:tirlg the .catlles ........................... · •••• • ••• 1. 4-1 
Ccnnecting the Ploppy Disk Drives ••••••••••••••••••••• 1.4~2 
Connecting the Bard Disk Drives •••••••••••.•••••• ~ ••••• 1.4-3 
· Pillal O:X.iec:tiCJrlS. ....................... ·• •••••••••••.••• · ..... 1. 4-3 
Baniling Disk.ettes ..................................... 1.5-1 
Starting Up the System for the First Time ••••••••••••• 1.6--1 
Turning Cft the PcMer ................................... 1.6-1 
Backing Up the Original System Diskettes •••••••••••••• 1.6-l 
IDading the Operating Systan •••••••••••••••••••••••••• 1.6-3 
User Areas and Drive Designations ••••••••••••••••••••• 1.6-5 
Ebrmatti.ng a Floppy Diskette with ~ •••••••••••••• 1.6-7 
Copying the System Diskette With CPY •••••••••••••••••• 1.6-9 
Basics of Usirg the -System •••••••••••••••••••••••••••• 1.7-1 
ChangillQ" USer Areas an:! J.Dgical Disk Drives ••••••••••• 1.7-2 
Invoking Pr03rams ................. e•••••••••••••~······l.7-3 
Virtual Term.inals •••••••••••••••• a••••a•••••••••••••••l.7-7 
fliutting l'XJwtl the System••••••••a•••••••••••••••••••••l.8-1 
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1.1 fte °'1 · w ad:S of a Q:llpaPro ~ 

'111e CkllplPro carpiter is nDdular in design. '!be ICdular 
design siRplif ies future expansion, transportation, am. 
maintenaooe. 

The '*11fnal is the actual workstatioo of the OC8plter. It 
carbines a ke-jboa.rd with a video screen. Terminals can be located 
in renote work areas a00 are connected to the carp.tter by cables. 
en a nultiueer system, a nwd:>er of terminals can be ca:naected to 
the cx:nprter. .· Che terminal is designated the as systm console. 
'!be system ·CC11SOle can perform the same tasks as the other 
terminals, lftl is the terminal used for starting up, shutting 
down, and operating the system in single-user nDde. 

The ~tee enclomre is a metal box with a red pCIWer 
switch am a ootton. labelled ~on the front. '!be back of the 
enclosure hE a rNldJer of sockets which accept the cables fran 
various 01onents. Inside this box are the actual •thinkina'1 

parts of tlle OCllPJter. 'I'hese parts are contained ai JIDdular 
circuit boards. '!he boards referred to as RMI boards h:>ld the 
working my. '!be aiu board holds the central processing unit. 
Additional boards inc:lude disk oontrollers and serial interface 
coot.rollers. 

'!be flqpr 4isk: driws are housed in a meta1 enclosure similar 
in size to the main en:::losure. Doors on the front of the drive 
open to a:lO!pl: flexible magnetic disks (flqipy distet:taa) "*1ich 
store infolmtioo. Your system may cx:me with either aie or bO 
floppy disk drives. If you have only one floEP.i disk drive, yoo 
will have to follow special instructions to use sane of the 
camards in the K:-IX:S operating system. 'lhese instru::tions are 
documented throughout this manual. 

1nie lmd dlsk drbe is a mass storage device capable of 
storing·ilmly' times the infonnation available on a flot;pf 
diskette. llt>st 1111ltiuser ccuputers have at least one hard disk. 

Priatll!!rB are the devices wich will produce permanent •hard 
~· reoaEds of your data. If the printer is to be placed in an 
office environaent, you should consider placin:l it in a SCIUD:.i 
deadeni_BJ en=losure. 

1.1-1 
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Witional conpMents may include wd for o a micating 
over phcne lines, plotters for drawing graphs, charts ard 
diagrams, mgnetic tape drives for file storage, or any n..mber 
of special devices suited t.o your specific needs. 

Systems that are linked to other cxoplters in a DR Net .lo::8l 
area neblOldt aust have a net.ark ccntrol.ler board in the calp.lter 
ercl.oeure and a eoendal cable oonnecting the catp.Jter to the 
network. If mre than two catpUters are in the netwark, (or if 
the distance between networked CCll{lUters is greater than 2,000 
feet) then coaxial cables are camected to active n:peeters. If 
between two and four CCllPJterS are in the network, am if the 
distance between networked catpJters is less than 200 feet then 
C:oaxial cables are connected to pasSive repeal ers. 

1.2 Selecting a Lacatim 

1!br efficient and secure c:peratiais ycu slx>uld locate the 
oaipiter_enclosure, the f~ disk drives, the system ocnsole, 
and the hard disk drive in a rcan that can be locked. Keep 
reference books abalt the oa!pJter close to the system.CC11SOle. 

-the CCl'lp.lter enclosure and the fl.OEv.i disk drives require a 
surface area of 20x30 inches. !his is anple space for the f1.om1 
disk drives, and the main en::losure can sit on top of the disk 
drives. A space at table height will allow easy access to the 
floppy disk drives. ~dimensions are-deeper than the 
enclosures and allow for air circulatioo at the back panels. It 
is illportant not to obstruct the air circulation at the back of 
the system where the fans are or at the left side of the- system 
where the air vents are located. :Excessive heat will iffpair 
system performance arrl may damage the system. For the same 
reason, keep the carputer away fran heaters, am keep the room 
tenperature at a comfortable level. 

A terminal, preferably the system CCXlSOle, shculd be located: 
within easy reach of the floppy disk drives. '!his will allCM 
flqlpf disks to be changed easily by the system manager operating 
the system cxnso-le. You should have this manual, the a:a:::tmRl!Nl' 
~ OPBRATl!E SYST9f. tSER'S GUDE, ard any additional refererx:e 
materials clOSe at hard. 

1.2-1 
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'!he hard disk drive, if you have one, should be located in a 
well ventilated spot. Iooate it where it will not be bunped or 
kicked. 

ltlere yaJ. locate your printer is primarily a fuootioo. of who 
will use it and the noise it generates. It is handy, but not 
essential., to have a printer close to the system console. 

1.3 f.ttw'*l"!J tbe Parts 

Begin mpleking by locating the cover letter am the invoice 
or packi1r3 list. '1be cover letter gives your system mmt>er, 
which yoU will use should yoo need to call Gifford 0:2lplter 
Systems. Cb the back of the main enclusure, there is a pressure 
sensitive label on which YOJ. will find yoor system nmrt>er. 
Caq;>lete a ccpy of the system map provided in AppemilC IL 

Verify that all the it.ens oo the invoice or packing list are 
in the shipment, and file the cover letter am the invoice for 
future reference. 

Open all boxes and carefully reroove each unit from the 
packing •:terial. Place the units en a flat surface and inspect 
the cabinets for signs of shiwing damage. Put aside all cables, 
cords, ard diskettes. Save the packing materials, in the event 
that you haft to return any of the units. 

IJ.tE l'lappf Disk Jkives 

'lb prevent shipping dam?lge, Gifford CCl'lp.tter Systems ships 
the fl<m' disk drives with cardboard shiwing inserts in the 
drive slots. It is extremely inp:>rtant to rem:we the cardboard 
insects befor:e usi119' the drives. To open the drives, press the 
button below the drive door. Save the inserts with the packing 
materials in case yoo need to ship the drives again. You nust 
p.it the inserts back in the drives even if your are transporting 
the drives a few miles by autao:>bile. Failure t.o do so risks 
damage to the drives. 

1.3-1 
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'Bae llKd Dist Drlws 

Bard disk drive heads are locked in place for shippin;J. If 
you ordered hard disk drives, follow the directions below for the 
type of drive that you ordered. 

5.25-:lncb. Jit:>st drives 81.Wlied with Gifford carputers have an 
autanatic locking mechanism. If you have Clle of the few dtives 
wit:lx>ut autaoa.tic locking, a piece of tape will stor across the 
front of the drive. Rem'.1l1e the cover of the drive, carefully 
renove the tape, arKl replace the OO'lel". 

8-indl. Rli!nl:we.the screws fran the underside of the C$binet, 
rem:we the froo.t cover, and find the ux:RED and tlIDXKBD label on 
the drive. tJn1ock the drive by switching the lever wdemeath 
this label to the rmroam positi.oo. 'lb.is lever is held in place 
in b«> notched areas. Ei:>ld the lever downi pulling it out of .the 
first notched area marked IOCKl!D; then slide it aeross and up to 
the seoond notched area marked UNLCX:2a!D. Replace t.he ccwer. 

14-incb. If you have a OJntrol Data Oxporation Cartridge llbille 
Drive refer to the CDfTHlI. IWl?t. CARrRIICB IDX1IB reIVE-BAIDIARB 
AND ~ Mi\NUAL. l!he-section on installation arrl checkout 
will describe the necessary procedures. -

1.3-2 
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1.4 :rnstall.ing the Sjstea Bardllare 

Your cmpiter was thoroughly tested at the Gifford Carputer 
Systems plant before it was shiwe(l. You shcllld have oo problems 
getting it set up aOO. running, but you smuld check that circuit 
boards in tbe main ex:losure did not vibrate loose during 
shipping. Yoo will need a Phillips head scretdriver. 

Olecking the Inb:Lnal and BxteLnal OXmect:ims 

Befo!e you check for loose boards, be sure that the 110 volt 
pa..;er cordll are not plugged in. Never wrk on the inside of an 
enclosure when the erx::losure is plugged in. 

'lb check for loose boards, rencve the screws oo the sides of 
the ellC'!losure and lift off the tq> •. You will notice a mmber of 
S-irch bf 10-inch circuit boards which plug into sockets in the 
bottcn of the case. 'Ibis array of sockets is called the 
:&'4he«tx::md. :Renove the piece of foam packing fran bebeen the 
t.op cover ma the circuit boards. 

Lift the boards o.it of the sockets by using the white 
plastic ears at the edge of each board as levers. Reseat the 
boards by pishing firmly down 00 the edge Of the boards (do not 
PJSh dom Cll the plastic eHS) • Be sure that any cable 
connectors on the top of the boards are attached securely. 

'1'he 00tatectors oo the back panel are labeled to in:.'licate 
which cables to attadt. 

Ccull!Ct the terminal arrl printer cables to the sockets on 
the back panel of the oarpiter enclosure. Begin with the system 
console, then terminal 1, terminal 2, arx'l so on, until all 
terminals and printers are connected. Tag both ends of each 
external. cable am record the cable name in ~ R. 

If spacial cables are needed for your devices, the en:.'ls of 
these cables should be marked. 

1.4-1 
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On a nultiuser system, do not attach terminal cables to the 
ooopJter en::losure unless they are also attached to wock.ing 
terminals. Terminal cables not connecte3 to a terminal, or 
corUlect:ed to terminals -that are not turned CN, will degrade the 
performance of yoor system, scmetimes significantly. Refer to 
Sectioo 4.0 of the manual entitled O:SIOu:ZJ;R; YOOR -KJUrIUSER 
CXIOJRRBft' ms SYSTEM to determine the ptq?er cable connectioos 
fOr your particular system crnfiguration. 

If you make your own RS-232 cables, or if you use cables 
suwlied by other manufacturers, see Je:etrtix L for i.nportant 
aiiitional information oo RS-232 cables and pin assigraents. 

o:na:t.in:J the Plappf Disk Driws 

'Dle· left (~in) camector (rear view) of the Disk 1 or 
Disk lA controller beard is connected to· the back panel of the 
oaq;>uter enclosure with a SD-pin cable inside the erK:l.osure. Be 
sure that the board and cable connections are secure. 

Oniect the back panel of the erK:losure to the flq:py disk 
drives with the 50-lea:i flat ril::bon cable marked "<XMPCJ'mR" an:l 
"DRIVBS. • Both ems of the cable are marked with the word "OP• 
to indicate the proper orientaticn of the cable when it is 
installed. Take care not to bend the pins on the connectors, arw3 
be sure that the cable is plugged in securely. a.ct. tllllt ycu 
have rMNeCI tbe cardbcmd shiwinJ inserts· frm the drives. 

To check that the switches on your boards are set properly, 
refer to Appenlix C or the one-page flyer labelled 
*****D4PCRDN'I'***** that was prOYided with your system. 
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QmnectJnj tlle llKd Disk Drives 

'!\«) amble camections are made to the hard disk drives. 'lhe 
flat ritboncables cnne oo.t the back panel of the system through 
the slots labeled •so-pin hard disk cable• ard •20-pin hard disk 
cable.• If yo:i have 8- or 14-inch hard disk drives, the cables 
are 20-lead ~ SO-lead; if yru have 5.25-inch hard disk drives, 
the cables are 20-lead and 34-lead. 

Ca:aiect the two cables to the back of the hard disk drive. 
The cables are marked with the word "UP• to iooicate the proper 
orientatian of the cable when it is installed in the c:amectors. 
Take care not to bend the pins, and be sure that the cable is 
plugged in aecurely. 

lb not bat your hard disk. It cares fran Gifford 
Catp..tter 9!f$telS a::opletely tested. All of your system files are 
already installed on user area O of drive A:. If you ordered 
other softwre, and your terminal oaifiguration was known at the 
time of yatt order, ycur other software is also installed on the 
hard disk. 

Replac:ll!! the cover on the carplter eoolosure (E'n:loeure 2), 
making sure that the ventilation slots on the OO'ler f aoe the left 
of the machine (froot view). Ux>sely fasten all screws oo the 
side of the Ci:Jlrer before tightenin:r any of them. If the slots do 
n::>t line up with the slots on the ClClllp.lter enclosure, the machine 
will have iMftequate ventilation. 

Plug in all of the power cords. '1he main enclosure has 
three utility ootlets on the back panel for plugging: in disk 
drives, terainals, oc printers. '1hese 1C utility outlets are 
switched Ol'I by the main power button, and the sum total of 
current drawn oo all three outlets Ifl.lSt not exceed 5 anps. 

Giffol'.d O:ilpJter Systems reooornerds that you plug the floppy 
and hard di* drives into the utility outlets on the enclosure. 
Plug printen 'dic'ectly into the wall sockets, since the enclosure 
outlets are rated lower than sane printers. 
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1.5 Bmdl:in:J Dlslcettes 

'1be flqP.{ diskette is a flat piece of rcmd plastic with a 
magnetic coatirr:i-. A protective jacket surrourXls the magnetic 
disk'. 'ftle jacket has slots for the heads of the disk drives to 
read an3 write. HaOOl.e the diskette by the jacket am. avoid 
toucbiD;J its inner n&Jnetic disk. To protect diskettes fran 
damage, avoid exposure to direct sunlight, negnetic fields, heat, 
and liquids. Ib not use a pencil or ballpoint pen ai the 
adhesive label after it has been affixed to a diskette. 

AlDfxJ one side of the diskette is a label. 1'he CJA)OSite 
edge has two notches to positioo the diskette in the disk:. drive. 
A third and larger notch is found on R'DSt diskettes.. '!his is a 
write protect notch. Mien this notch is ezposed, the COlp.lter 
cannot write information on the diskette. Adhesive '\rrite-enable
tabs• can be used to OOYer this ootch, allowinJ informatioo to be 
written on or erased fran the diskette. 

If you have experience with 5.25-i.rx:h diskettes, please not.e 
that an exposed notch on 8-in:h diskettes indicates writs 
protected. Ql S.25-iooh diskettes, a OOV"ered notch indicates a 
protected diskette. 

Pl.og;Jy diskettes are available as either double-sided or 
single-sided. You can tell the difference~ lookin:i·at the 
position of a small hole in the jacket near the large center 
001.e. Positial a diskette so the seams face F.NtrI fraa you and the 
slot points down. If the hole appears at aie 1:00, the diskette 
is double-sided. If the hole a.wears midWay between 12:00 arXl 
1:00, the diskette is single-sided. Your ccrrputer will acx:ept 
the folJ.owiD3' diskettes: 

rsro D:x.ble-sided, cb.Jble-densi ty, SSID Single-sided, cblble-density 
OOSD Ik>uble-sided, siDJle-density, SSSD· SiDJle-Sided, single-dens! ty 

Gifford c.arputer systems recarmends that you use double
sided, double-density diskettes. You can qet twice as nuch 
information on a double-sided diskette for only a slightly higher 
oost, am you will speOO. less time chan:Jing diskettes in the 
drives. tb not use "ha:td sect.ored• diskettes (i.e., diskettes 
with two or nore irdex holes) • 
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cnce yair system is running, you nust back up all master 
diskettes. Cklce a master diskette has been copied, it shcu.ld be 
st.ored in a safe place and used ooly t.o create acXlitialal ~rking 
diskettes, l!lhcW.d the one in use fail. Backing up the system 
diskette ifl'llOlves several steps which are the responsibility of 
the systell nan.ager. 

Starting up the system for-the first time involves: 
'l\Jrni1r3 CM the power 
Ioadin; the q>erating system into the oarputer (booting the system) 
Foanatti.ng new diskettes 
Making backup oq>ies of the operating system 
BebootinJ with your working S'JStem diskette 

Check that all terminals and printers are camect.ed to the 
caiplter. Turn CE the polfer to the terminals arx3 printer (s). All 
tendnals mil printers mJSt: be turned Cll before the 9jsta& is 
turned m. 

Prem the eject buttons urrler the drive Ckx>r (s) to open the 
drives ana eject any diskettes or inserts. '!he cJrivm abmld be 
Ellpty tlb!irl JaJ tum (lf the (XJller to pcevmt p:Ner SlKgl!B frm 
affecting a.tam the diskette. 
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'nle ooop.tter should be plugged into a 3-pron;J llO wlt power 
scdet. Hold in the RBS8T button on the front of the system 
erx:::losure, and tum CM the power by pressin:J the top portioo of 
the red p:Mer switch on the front panel. Release the RBSE'l' 
but tat. 

It is inp:lrtant to hold in the RESE'l' button on thefroot of 
the ma.in erclosure when you tum the power CN or OFF. '!his 
prevents i.Ju>rrect data fran being written to fl.q;pf an:1 hard 
disks tilhen the system.is turned al or OFF. 

liJW the ·system is Cl1 and you should hear the h\D of the 
various fans. 'Im RESBl' button sho.J1d be lit and the red light en 
the left-hand disk drive should be blinking. 

If you&:> not use the utility ouUets on the back of the 
main enclosure to power the flqipy and hard disks, you rmJSt turn 
CN the drives separately. Turn at the power to the floppy disk 
drives by flipping the toggle switch on the rear panel. Turn C6 
power to the hard disk drives with the power switch on the front 
panel. 

If the fans are not turning, or the RESET light is oot CN, 
or the left floppy drive light is not blinki111, l'x:>ld in the RBSEr 
button and turn Cl1'F power to all carp::nents. Recheck the 
oonnections between the CCii(JOnents as well as the power pl~ 
oamectians before turnirJ3' the power at again. Refer. to OlapteE" 
4 if you need further assistance. 
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It is essential to make at least one copy of the original 
JC-IX:S master diskette. '!his process of copying a diskette is 
called backing up.. Ym sfnJld back up all the cxiginal diskettes 
yai receiw &cm s>fbmce suppliers, as well as aw :blpartant 
recoms Jal•] eate m t::be ~. M::lSt distribution 
diskettes are single-sided, 128 bytes per sector, and single
density. 'lhe N:-OCS system diskettes are dooble-sided, double
density diskettes. 

A distette which has the K!-OCS operating system on it is 
called a llJ•'• diskette. To back up the system diskette you 
will need to load the operating system, format a blank diskette, 
ard COf!:1 the info.r:matiai f ran the system diskette onto the 
formatted dlldtette using the CPY pr03"ram. If ycur system only 
has ale f1q:lpy drive, you cannot use the CPY program. IC-ra; 
canes SUA>lied as three diskettes: the M.tl.tiuser Cbncurrent DJS 
System diskette, the Mlltiuser Concurrent 008 XIOO diskette, am 
the M.tl.tiuser C1::1lcurrent OOS utilities diskette. You will also 
be S1.JR>lied ,,ith the DR Net Networkirg diskette if you ordered 
DR Net. You will need to have at least three blank double-sided, 
double--density diskettes to carry out the procedure ootllned. 
Yoo should ha9e a couple of boxes of blank diskettes haB'.ly, since 
you will l!llXID need to back up files that you create ·cm the oc:rrp.lter. 

When the power is turned CN, the fans and lights go CN, but 
the RAM (the ccap.lter's menrxy) is enpty.. '!he caup..tter is 
incapable of doing any real work until it receives instructions 
on how to operate. Since the catpJ.ter •loses• its RMI lEBD!'Y 
every tillle the power is turned OFF, it nust instruct itself on 
how to get inistructions. '!his process is like pull.in] yourself 
up by your bootstraps.. Cooputer users call this process 
"l:o:>tstr~• the system or "bootin;J" the system. The cc:mp.lter 
has a small B:lUl'lt of read-only "boot" IllE!!llDry which gives 
instructi<Jnis on how to begin loaiing the ~rating system 
whenever pOier is first turned CN, or the RESB'l' button is pushed. 
Q1ce the infonaation on the system diskette has been loaded, the 
carp.Jter cm ptoceed with any of its appointed tasks. 
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If the left drive light is blinkirg CE arrl OFF, you are 
ready to load the system. Press the RESE'l' buttoo. to clear the 
ccnpu.ter. 

Iocate the Gifford Ccuputer System diskette wit.h the ~ 
operating system on it. Insert the diskette into the left floppy 
disk drive if you have two drives. '1be label sh:Juld be on the 
top, and the side with the seams of the jack.et showing should 
face down. '!he slot in the jack.et should face the drive as you 
insert it. Push the diskette straight into the drive until it 
clicks into position. Now close the drive door. 

Ioadin::;J the qler;atiB]' system takes a few nr::men.ts. ttbe system 
startup messages displayed below awear on the system console 
stating meB>ry size am OJpyright arrl tra:le!nark notices. 

IC-IXB LraJer Bev. 2.CL 
Inwtin:1 <XH..S!S. P1.eaae stand by • 

wy- 1 lleijabyte 

q>eratiDJ sys• 239K 
Available USeE' • 784K. 

IC-IJC6 loacler 2.0A. 

• • 

<X!HillUT 
Hetwork I/O 9ystw 
MIMI~ 

version 1.0 (07/30/84) 
versim 1.1 (07/30/84) 
versicn 1.2 (07/30/84) 

IC-ID3 <XP.fright 1984, Gifford <l:llplter Sys-t'"-
Qn::urrent <P/M. ocpyright 1984, Digital Research Inc. 

The 111E!ft1XY message will vary with the am::iunt of RAM in yo.ir 
system. 'lbe CX!J:lolINl'T message does not ai;pear oo systems that oo 
not implement Virtual Terminals. '1be Nen«>rk I/O System and 
SE1NE'1' messages do not appear on systems not linked to m Net 
local area neb«>rks. 
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'1be last item oo the screen, OP.>, is the ID-US piUiiipt. Yoo 
are still in single-user m:ide. To enter mltiuser toode, type 
LCXXXJT. me screen will n'JW' display: 

-= 
'!'his is called the leg.in ~tor the mme pi:<Jl(Jl. 

Here you mst enter a valid account name, and c:pt.iaially a 
password. Your Gifford caq;iuter is shipped with ooly one valid 
account nme,. "system.• Initially, this acoount does rx>t 
require a pennterd, alth:Jugh the system manager should use the 
NMJSBR program to place a password oo this account &Iring the 
custauization procedure. 

Type SiS'll!M am the screen will display the lC'-ID3 pratpt.: 
OA>. 1he llJ-a:s prcmpt provides essential information oo user 
areas arEI drive designatims. 

User Arem mi Drive Deaignaticns 

0 A> 
\\ 
\Current drive 
\ 
CU:rrent d9er area 

'!be ~ prarpt (OA>) tells you that you are wrrently 
lCXJ9ed into user area 0 of drive A:. F.ach drive has 16 user 
areas (0 tim:u]h 15 J • If the proopt is l4E>, you are in user 
area 14 of drive E: • 

'lb! ueer areas are not physically distinct portiO'IS of a 
drive, but are characteristics of the prcgrams and data stored on 
a drive. All of the storage capacity of a drive caild be 
oco.Jpied by files in a single user area, but it is convenient to 
keep in different user areas the files use3. in different tasks or 
by different people. F.ach unique calbination of user area and 
logical drive is called a direc:t:oey uea. 
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'!be nmber of drives on your CarpJPro ccmp.lter will depen3 
on whether ot not you have a hard disk on ya.ir system. '!he 
following table will tell you the drive designations of yarr 
system. If you have a system with only one floppy drive, ignxe 
any references to the right-harrl floppy drive, and ase:ne your 
floppy drive to be the left-hand floppy drive. 

Type of ~stea Iojical Drive Designat.ims 

Hard disk Ieft-harXJ. Right-hand 
logical Drives Floppy Drive Floppy Drive 

Floppy-only none A: B: 
5lt:> hard A: B: C: 
l.lJI> hard disk A:B: C: D: 
16M:> hard disk A:B: C: D: 
2l.Ml hard disk A:B:C: D: E: 
371'4l hard d'isk A:B:C:D:E: F: G: 
40!4) hard disk A:B:C:D:E: P: G: 
56H> hard disk A:B:C:D:E: F: G: 
8414:> hard disk A:B:C:D:E:F: G: B: 

Systems with two or RDre hard disks add the same nunber of 
logical drives as shown in the table above for each hard disk, 
with the two floppy drives m:>Ved through the alphabet (towards 
"P") • ihe maxi.nun nLBIDer of logical drives is sixteen (P:) • 

User areas and drive designations will be i.nportant when you 
call prcqrams and assign tasks or personnel to specific work 
areas Cl1 the cx::ripiter. Two user areas deserve special attentioo. 
'1'he CCllPJter expects to find certain system programs am files in 
user area 0 of drive A:. You should keep frequently used 
programs in user area 0 of drive A:. The secx:ind special purpose 
area is user area 15, drive A: of your system, or user area 15, 
drive A: of the system node if your system is a part of a DR Net 
neb«>rk. '1'he carp.tter keeps appoinbnent arx1 mail files here. We 
will discuss user areas and drive designatioos again after we 
have discussed the basics of using the cooplter. 
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Fot•tting a diskette is an essential operation in preparing 
the diskette for use. Formatting p.Jts informatioo oo the diskette 
to tell the <Xll(.Uter how the diskette is arranged. Diskettes are 
organized into tracks am sectors. F.ach 8-inch diskette has 77 
tracks. Yau will specify the size of the sectors. 

'lb begin formatti1l3', select a blank diskette ar¥'l cover the 
write protect notch with an adhesive write-enable tab. 

Your screen will shotl: 

Now type: 

After a few mnts the screen will say: 

O:llplPEo Dillk Sm> SjStm hi&M Versiai 3.1 
Por 0'/11M15. IP/II 8-16, aid IC-OCS - Jblified 7-10-84 

Specify driw (A: - D:, B: - B:) : 

The 'fCRilti.T program thinks that you have a flClf.J(,Jy-'Ollly system 
arXI that yQJr" cnly drive designations are A: and B:. Rote that 
this is an exception to the drive designation table oo the 
precedinJ page. Disregard the A: - D: and E: - H: optioos for 
the tine being. Refer to page 2 .. ~l if you need 
info.cma.tim at these options. 

If you:· baYe a system with a single £1.<wf drive, the F'CHo1M' 
prcgram thinks that this is drive A:. When you are pra1pted to 
supply the drive that holds the diskette, type (A). 
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For this exarrple# insert the blank diskette in the right
haOO drive and as a safety precaution, renDl/e arrz diskette that 
you don't want to format fran the other drive. 

Now press (B). 

The screen adds yair B to its message and then asks you: 

Select Disk folm:t male (0,1,2,3): 

0 = 128 
1 • 256 

2 ,. 512 
3 = 1024 > 

In response, yoo should press (3). 

You will make the mst efficient use of diskettes if yoo 
format them with 1024-byte sectors. 1he other optioos are 
available to you in the event that you will be formatting 
diskettes for an:>t:her carp.Iter. Carmercial software distributors 
often supply single sided diskettes formatted with 129-byte 
sectors (q>tion 0). 

Because fa:mtt.ing a diskette destroys infixwatial an the 
diskette, the system gives you a last charx:e to reconsider: 

Omfim: remJy for for•t m disk drive B (y). 

If you are sure you are ready, press (Y) • 

When you press {Y) the screen displays synt>ols of the 77 
tracks of the diskette, nunbered fran O to 76, and irrlicates when 
each track is formatted (F) and verified (V): 

1 2 3 4 5 6 7 
0123456789012345678901234567890123456789012345678901234567890123456 
Fl!'F'Fi!WWWFFFFFE'FFl!'FFl!'FH'FFFl''FE'FFE'FFH'FE'FE'Mi'E'E1i'PH'H'FWl''E'E'E'E'FFFEW 
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If you get an E or: an S in the row of Vs, sanethil'l,J is wrorg 
with a track. Try to fonna.t the disk one m::>re tine, ard if it 
still displays an E or an s, you should discard the diskette am. 
try again With a fresh diskette. After the verify operation, the 
followin; 11! s iage appears: 

KERI' CDiplete. 
Do yw wmt to ~ another disk? 

R - nquest: netf parim!ters. 
er - ._,1 icate last JQllln'. 

• - sit IB:k. tx> szstm. 

> 

You now have a formatted diskette. Press (N) to exit back 
to the system. 

Put the system diskette back in the left drive and leave the 
formatted diskette in the right drive. 

The CPf program canoot be used with a single-floppy drive 
system. in. left-hand drive should have the original system 
diskette mta the right-hand drive should have the formatted. 
diskette. 

The last line of the screen sh:>uld show: 

Now type: 

and press Mi'Oid. 
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'Ibis ccmnam invokes the M:-IXS oopy utility program. 
CPY creates an exact cqlY' of a diskette. Siooe Gifford Cl:Bp.J.ter 
Systems SUH>lies its system s:>ftware on a oomle sided, d:Juble 
density 1024-byte sector diskette, the CP'I program expects to 
fioo a double sided, double density 1024-byte sector diskette as 
the destination diskette. <Pr will not 1IDCk if the disk fomat:s 
are different. 

The program proopts: 

Gifford ClllpJter Systm Q:ipf' otility V2.0 
lb you talt to CCP.I'= 

SiS&4 tracks anly? (type S) 
lllB. tracks cnly? (type D) 
AU. of tbe disk? (type A) 

Bxit l:a::k to Systm (type X) 

Press {A)· (with no Rml't1m after it), since you want to COf?1 
the entire diskette. f!tle pro:.:rram praipts: 

fbJrce drive? (A, B •••• ) 

P.nter the drive designation for your left-hand flq:py drive. 
~fer to 18,je 1.6-6 if necessary. The pro;rram prarpts: 

Destinatim drive? (A, s. . . . ) 

Enter the drive designation for the right-hard flqpf drive. 
The program praipts: 

PUt source dist en • • • 
Put "estinatial disk m • 
'1hen type WWW 

. . 
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'lb! two floppy drives should contain the designated 
diskettes. You should verify that the drives have the proper 
diskettes. It is extremely inportant that you have the source 
diskette in the drive that you designated, since you will erase 
this diskftte if you reverse the two. To prevent inadvertent 
destruction of the source diskette, rem:we its write-enable tab. 

Press RBfURN aoo the prcgram copies each track, typing the 
track fld'lher en the sc:reen. 

M"ien all of the tracks are copied, the prcgram ptetipts ya.i 
for the next CXJf?.i' operation. Press (X) t.o exit fran the pr03ram. 
RemJ!le the system diskette fran the left-hand drive and put it in 
a safe place. BeDDve t.he <Df!J fran the right-haOO drive and i;:ut 
a label on it to identify it. tthis will be your working copy of 
the M:::-IX& operating system. Put the new wrking system 
diskette into the left-hard drive and press the red RmBr button. 

'!he system shalld boot with your COfr:I• At this point you 
can use the PCRIM' program to format blank diskettes and the CPY 
program to ~ any ad3itional diskettes which need to be backed up. 

Before you go on to Basics of Using the Systm, you should 
be aware that the procedure presented above is ooe of several 
procedures you can use to make copies of programs. An 
alternative is the te-OOS PIP utility t.o oopy data tracks, and 
then runni.nsJ the SYSGEN program to C09:f system tracks onto the 
diskette. PIP will not carr:1 the system tracks. PIP is one of 
the lR)St frequently used programs in the M:-rx:G system. You nust 
use PIP if you want to CO"f1:i roftware between diskettes with 
unlike fOClli!lts or between double and single sided diskettes, or 
between a floppy diskette aoo a hard disk. 

Q:gjnJ DJ pp ttes m Sing'le PkHJy Drbe Systems 

Yoo ·caro:>t directly oopy diskettes to diskettes on systems 
that S\.1RilCXt only one floppy disk drive using the CPY program. 
If you hir\Je a hard disk, you can oopy all of the files on a 
diskette to an enpty directory area. Then give the lSMCESEI' 
ccmnard, replac'e the SOJrce diskette with a formatted destinaticn 
diskette, ..:I. PIP (described in section 2.5-PIP) the files fran 
the hard dhk to the destination diskette. 
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1. 7 Basics of UsiDJ t:be Systm 

Yoo ft'USt ]Dg· in to an accxJUDt before you can use the 
system. An account is an entry that the system manager has made 
in the PASSWD file, a special file that tells M:-IXS wbo is 
allowed to use the 8Y"Stem. One user can have many acoounts, or 
one account name can have many users, proV"ided that each user 
knows the passu::>rd for that account. 

Pasorcds 

1be acmmt name may have a password associated with it. ib 
103 in to an account, you m.ist be t.old by the system manager both 
the account name ard its pasS\«>rd, if arl'J• Gifford caiplters are 
shi{::Ped with cnly one valid account name, •system,• which should 
be reserved for the system manager. Before you log in, your 
terminal will display the login proopt: 

-= 
To log in, you nust enter a valid account name. &g:iose that 

your PASSID file inclt.ded an account name called •guest.• To log 
in to the •guest" account, enter: 

Rame:GJES'l' 

If the •guest• account requires a password, the screen will 
display: 
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Yoo -mst DJW enter the pasS\«X'd that the system martag"er has 
assigned to the account. If the aooount •guest• has the password 
•secret,• you BUst type: 

Pasa cml: sa:ser 

'!he word •secret• will not actually appear on the screen. 
'Ibis preYents anyone who might be looking over your sln.tlder fran 
finding out the login password for that account. 

You sbool.d r¥JW receive the ric-IX>S prarpt, indicating that 
you have successfully logged in to the system. 

Chan!JirlJ Oler Areas and lojical · Disk Drives 

'the IC-tn9 prarpt (OA>) tells you that you are currently 
logged in to user area. O of drive A:. Each drive can have up to 
16 user areas. If the prarpt is 6C>, you are in user area 6 of 
drive C:. 

llien ·)'Q.1 log in, the catp.Jter will log you in to a default 
drive am user area, called yair initial default directory ~· 

To change drives, enter the drive you want to l'IDlle to 
followed by a ooloo.. '!he following exanple will DDW you fran 
user area 0, drive A: to user area 6, drive B:. 

OA>B: 

The 19.yBtem prcnpt returns with: 

OB> 
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To cilan:1e user areas, give the USER ccmnam as follows: 

If you have been allocated aooess to that user area by the 
system manager in the PASSWD file, the syst.em returns with the 
pralpt: 

6B> 

Find out fran the system manager what user areas you are 
allOMed to acc::ess. 

You have already ca11ed on three programs, FOIM'lT, CPI, and 
USER, to perform specific tasks for you. 'nlese three prcgrams are 
cu1iiU1ly referred to as JIC-OCS utilities M:-tnS cn:lll&ds. You 
can display a directocy of drive A: by enterin:J the follCMing: 

DA>DIR 

You will see a list of the files on drive A:. 1be carputer 
identifies discrete sets of informatkn as files. A fi.12 nme 
has up to eight letters or nunt>ers. It is separated by a period 
(.} fran an q>tional file extension, or file type, of up to three 
letters or nunt>ers. A file can be a data file, a program file, a 
document file, or arry one of a nunber of different file- types. 
CP'l, ~, aoo DIR have the file type .010, which indicates 
that they are 16-bit pr03ram files. PrO]ram files with the file 
type .aM are 8-bit program files. 

'lb nm a p~ram, you si.nply type the file rame. On sane 
occasions, yoo will prOV'ide m:>re than just the file name. The 
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coomand line that you enter after the OA> proopt may contain the 
folJ.owi.Dj: 

M>B:FIL!KIE q1ticns 
\ \ \ 
1 2 3 

1. '!be drive designation irrlicates the drive fran which the file 
is to be executed. Prcgram files on drive A: which have been 
given the system (SIS) and read-only {:ED) attributes can be 
accessed fran all drives and user areas without specifying 
the drive designation. ~e drive designation can also be 
omitted if the file is on the logical drive shown in the 
!C...fXll ptUllpl. 

2, ibe FlUIWm is the rKm1e of the program that you intend to 
run. !ftl8 filetype (,QI) or .a'.M) should not be typed. 

3. A nurrber of programs will require optialS which are specific 
to the file bein3 called. Others like PIP, Rl1N am SOm require 
file na1ES and. types, Files which are password protected will 
require the password here. (A nore detailed description of 
KHXlS c:wwand lines aR;>E!Cll's on page 2.5-1). 

Now type: 

iJSKIU&llt tells the catpUter that you are changing diskettes. 
If you change floppy diskettes without givirg the DSlCRl!SE1' 
CXllll'ard, yoi:l will not be able to read or write informatioo on the 
new diskette. {Users familiar with CP/M sho.Jld note that the 
?C-IX6 1'S1ti61Sr CCllll'laJrl has the same function as "'c in CP/M. 
Urrler M:-IXS, however, "'c may abort a prcgram, an::'I will not 
execute a disk reset.) 

Now type: 
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'lbe SIDf utility will tell you how much space, in kilobytes, 
you have on the drives that users have accessed. 

,,,........,.. 
"'-:ti:""'"·• 

'lbe HELP program can provide help oo a nunber of rc-oos 
features. For instance, type: 

0A>BELP lCXlS PIP 

and you will see a display on how to use the PIP camand. 

'!be HELP pr~ram prcilrides inportant documentation at 
programs such as PIP. You can add information to the Hl!LP files 
or create custan HF.LP files to prCNide information specific to 
your ONl"I system, as described in Qlapter·l. 

PIP is one of the 100St frequently used utilities. You will 
use PIP to cqJy" the files fran one drive or user area to another. 
PIP will not CXlJ?.t' files fran user areas to which the system 
manager has. not granted you access in the PAS&WD file. 

Prcgram files on user area a, drive A:, which have been 
assigne:t system status with the ggr camand are accessible to all 
users on all drives. '1be SEl' cxmnand is discussed in Qaapter 2. 

As an exanple of ccp{ing and deleting files, create a test 
file calle:l '1FSI' .. rxx: oo drive A: , oopy it to drive B: , and then 
erase it. Type the following caunands: 

ca>MAKE 'lEST. rxx: 
OA.>PIP B: =A: TEST. IXC [VIUrl] 
OA>DIR B: 
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You will see the file TFSI'.OCC on the drive B: directory. 
'lhe PIP cc rnd. can also be used with "wildcard synbols." An 
asterisk designates arry character, and a strin;i of ~tion (?) 
marks designates arrz character, or characters, up to the nunber 
of question marks. Type the follc:Mi.ng to experiment with wildcard 
synilols: 

OA>PIP B: aA: *. OCC [VRQi'J 
OA.>DIR B: 

Now drive B: ooo.tains ccpies of all the .occ files. Before 
you go at, eliminate arrt t.mwanted files fran drive B:. Type: 

OA>ERAQ B:*.IXC 

The system will list the files with a .ixx= file type on user 
area 0 of drive B:. Type (Y) after each file that yoo want to 
delete. 

You cm refer to a.pter 2 and also to the CXHl:1RR!NT ~ 
OPERATilll S'!&J'&lll USJm' S GUIDB for m:>re information oo JC-ca; 
oamnan.:is. 

'l'o call on applications programs, you enter the file name 
for the pt:OJram. yoo want to use. To use SuperCalc enter: 

'Ibis lords Supercalc. If you want to use N:>rdStar, enter: 

For c.BSE II, enter: 
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Q'lC:e you are in an ai;:plications program sucll as Slp!rCalc 
86, you no longer haVe direct access to the operating system. 
Each applications pro:.Jram has its own prcx:edure for terminating 
the prcgram and returning to K:-t:XJS. You nist read the program 
doculDentatim to learn the specific o::mnarrl that each program 
requires to send you back to the operating system. 

SuperCalc, for exanple, uses: 

lat 

while dBASE II uses: 

and Nxdstar uses "BX or x. 

After you have invoked a program, you generally cann::>t talk. 
to the operating system directly until you exit fran the prOJram. 
See Appeniix J for dWE II exceptions. 

Virtml.~ 

A ml.titaskinJ ca!pllter has the ability to perform several 
jobs at oooe fran each ~rkstation. An inportant inprovement 
OYer ordinary catpUters is available with Gifford's Virtual 
Terwjnals. '!his allows a physical terminal that has been 
special.ly equipped with extra pages of memxy, such as the 
Freedan 200, the a:s-80, or the TeleVideo 950 or TeleVideo 925, 
to rwi several pro;rams at once. 

When application pr0,1rams that are not currently attached to 
the physical terminal try to outp.lt data, this nultitaskirJJ 
software aut:anatically redirects their output to RAM or to disk 
buffers, so-called "Virtual Terminals." When the user returns 
oc:ntrol of the actual screen to a detached program, all buffered 
output fran that program is then transferred to the physical screen. 
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Gifford's Virtual Terminals software allows up to four 
different programs to share the sane physical screen an3 
keyboard. 1he user can-pick which pro::rram is attached to the 
actual screen ard keyboard at any given m::xnent, ard can switch 
fran pro::rra to prcgram silq;>ly by to.x:hing- specially progranmed 
function keys. 

This resent>les the way that an ordinary television set can 
select a specific channel to watch fran arrong the varioos 
prograns available f ran the cable or antenna. Virtual 'lerminals 
software lets yai select which prcqram you want to see on screen 
by which function key that you press. 

_In giviBJ each program the whole screen, the Virtual 
Terminals software also differs fran the "wirrlowing" approach to 
nultitaskil'IJ, wi'lich splits the screen amxig different programs. 
Although split. screens are helpful in SCJE situations, :nDSt 
people fim it less ccnfusing when they are nultitasking to see 
the same screen display that they would see if only one process 
were runnill). 

A special advantage of usin:i Virtual Terminals software is 
that a sin:1le-user can have a powerful array of pr01rams and 
utilities running at all times, waiting for input. Ttnlgh this 
can make heaVy demam.s on system RAM, it does not affect system 
speed as kn:J as the background processes are sirtply waiting for 
input. 

'1he l'dlber of sinultaneous programs that you can rWl with 
Virtual TeDlinal.s on a single physical terminal is limited by the 
nunber of extra pcrJeS of menocy in yair physical terminal. Just 
as in nulti1J9er operations, the total RAM requirements of 
programs nm on Virtual Terminals canrx.>t exceed the RAM available 
in the syst.eL 

See the vnmJAL TBIKINALS USER'S MANUAL for detailed 
informatial at the installation a00 use of Virtual Terminals 
software. 9ecticn 3.3, pacJeB 3.3-7 and followin;J outline the 
installion of Virtual Terminals. A user may need to give a 
cxnman:3 like ltE!S ocsao to install a physical terminal for use 
with Virtual Terminals. 
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1.8 SmttinJ D:Jwl the System 

It is iitportant that you follow these procedures each time 
you tum OPF ycur system or :RESEl' (re-initialize by pressing the 
RESF:r button), especially if you are running your system with a 
hard disk. "rtiese steps ensure that data is written frcm the hard 
disk cache. Failure to fnl]ow these instmcticms Er:/ result in 
lam of wlmble data. 

All users (except the operator at the system conoole) smuld · 
log out of the system by entering: 

After all the other users have logged out, the system 
manager at the system console enters: 

'1'le 1R) carmand responds with a display of which users 
are on the system, and. specifies which Virtual Termi~ are 
currently attached by placirr3 an asterisk: next to that Virtual 
Terminal mmt>er. Cklly a single user, the system manager (at the 
system console) should be listed. It is imp:>rtant to lcok and 
see who is on the system before you shut doi«i or RI!!SBr. Users 
will lose their work unless they save their files before the 
system goes down. 

Now type; 
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'Blis disables all terminals except the system CQlSOle. '!he 
following message is displayed on the system console: 

ease the diskettes from the fkg?y disk drives. Hold in 
the r BBSel' b..ttton on the front of the main eoclosure, turn OFF 
power the ccuputer by pressiD:;J the bottan part of the power 
switch d::Ml, aOO. release the R&SEl' button. 

Place the diskettes in their paper sleeves and file them 
where they bel<n3· You can turn OFF arrt terminals and printers if 
~· It is inp:>rtant to follow the procedure outlined 
above. I 'fheee steps ensure that data is written fran the cache to 
the hatd disk. 
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aaapter 2 describes the MC--rx:6 operating systeM, its control 
characters, a::mnand lines, cx:mnarrl files, and system data files. 
Section 2.S describes system o:mnands an:3 files iooividually, 
with exaq;>les of usage. The last part of the chapter outlines 
M:-OCIS system security. 

2.1 '1'he Operating Syst:em. ••••••••• ~··••••••••••••••••••••••a2.2-l 
2.2 '!'he Multiuser Ccn::urrent Il)S Operating System •••••••••• 2.2-1 
2.3 Multiuser O>ncurrent DJS Control Characters •••••••••••• 2.3-1 

K:-DJS Program CCD.trol Characters •••••••••••••••••••••• 2.3-2 
M:-OC>S Carmand Line E:liting COntrol Cbaracters ••••••••• 2.3-3 

2.4 SUmnary of r-c-IX>S Carmands and Files ••••••••••••••••••• 2.4-1 
Alphabetic Sumuary of M:-OOS Catman3s and . 

System Files ••••••••••••••••.•••••••••••••••••••••••• 2.4-2 
2 • 5 D:>O nentatiCl'l of l-llltiuser OJncurrent OOS CailBiamS ..... 2 • S-1 . 

AB:Rl! 
AP 
16486 
M'rK:B 
At1lm'1' 
WFFER 
OCEMINIT 
CHBCN 
CHSET 
CLOCK 
CXH'IG.Nm' 
IXK9:)LE 

CPY 
DATE 
DAYFILE 
JDT86 
DIR 
Inti 
Inti.SUB 
1lSKRl!SET 
Dti 
m 
ERA 
mAQ 
FILfS 
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PUM1' 
Gl!RrRl 
GIRX> 
HILP 
HILPlUt 
HISl'CllY 
INrl'DIR 
~ 
LOOlN 
f.OOIN.SUS 
w:JX11' 
um:rr.sua 
LH6 
MAIL 
MMB 
K11D 
lVJllHD!: 
NH4SVR.DM 
m:r 
name.HBT 
NE'MJl'D 
N1!li.'CJtW 
Nl!ilOSBk 
PAS8IE 
PAS9DI> 
PIP 
PRIRT 
PRDl!'IR 
Pfl\SK .!Br 
nam.R9l 
Rm' 
R!!Sl:r 
SDD. 
SEl' 
SELllM 
SEWWW1 

SB:M' 
SPlCE 
SPCX>L 
SUIMl't 
SW 
SN86 

2.0-2 



SYtC 
SYSGm 
SYSINIT 
SYSINIT .:s.a.N 
SYSINIT .SOB 
SYS1'AT 
TIME 
TDR..00.0ID 
T!ME[OO.SCJB 
'l'l'YS 
'lYPB 
UPrIME 
USER 
USERINIT 
USERINIT .SUB 
t11MP 
VDmE 
Vl.'950.Km!' 
vra:s80 .KEY 
vrns 
Mil 
WRITE 
WIMP 
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Like the ceitral nervous system of a living organism, the 
operating system inp:>ses order on the activity of a catpJter. 
if1en the OCll(JUter starts up after p::Mer is turned (l!f or RESET, 
the RAM ay is initially enpty. 'lbe carputer does not klla-1 
how to use the terminals, the memxy, the disk drives, the 
printers, l'JX' how to perform the various tasks that are required 
for practical work. Applications programs such as ~rCalc or 
W:>rdStar can perform carplicated tasks, but they rely on the 
operating system to give them access to the different parts of 
your system. Although you probably acquired your o:up.iter in 
order to \&! a;wlicatims programs, they depen:.'l upcXl the opera
ting systa to be ·able to enter and store informatiai., to create 
printed or screen output, and. to locate data and program files. 

'1be operating system is a oollection of programs and files 
on the Gifford re-co; system diskette. It provides the infor
mation needed for the parts of your carputer to act coherently as 
a system. '1he operating system creates an environment in which 
applicaticns programs can carry out their interned :fuoctions.. 

2.2 '!he lldti• aer OJncurrent ~ q,eratinJ Systaa. 

r-llltiuser O:n:urrent ins is Gifford Carp.lter Systems' 
proprietary enhancement of Concurrent 009 (3.1) by Digital 
Research Ire. ?«:-DOS is a powerful nultitasking, nultiuser, 
networkable operating system with many capabilities not available 
on JtDSt business cxmp.iters. Advanced features of Multiuser 
Concurrent ra; i.rx: lude: 

o Support for DUltitasking operations. Each physical terminal 
can sUAJOrt up to four concurrent "virtual terminals," each 
perforllinJ a different task, and accessible by a keystroke. 

o Suppcx't for nultiuser operations. Users at different physical 
terminals can use the same carputer simultaneously and share 
pr():Jra.J, data, and hardware resources. 

o cptional SUJ;p:Xt for DR Net local area networks. A high speed 
network can link many MC--OCS carpiters, so that nany users can 
share the data, programs, st.orage, ard printers of the net'«>rk. 
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o Advanced security features. 'lbe system manager can lllL'.X'litor 
usage an:3. restrict file access on an in:Hvid.ual basis, 
tailoring security procedures to match specific requirements. 

o Camunication and telecnmunications features.. Messages and 
electronic mail can be exchanged anong users, reminders can be 
autaaated: option to acx:ess other c:aiputers by m:dem. 

o Custcrnization features. Utilities are prcwided so the System 
Manar.;Jer can reconfigure and control the system to optimize the 
productivity of in::lividual users, with:xlt use of assenbly code. 

o Support f0r 8-bit am 16-bit operatialS. Multitasking ard 
mltiuser operations by any user can sinultaneously intermix 
programs written foe both 8-bit an:i 16-bit microprocessors. 

· '1'he last feature is irrportant because HOSt operating" s,ystens 
restrict users to a single prcx::essor, or can select one or 
another, but not use two at once in a true nultiuser enviraunent. 
Using IC-ta) is like being able to speak two languages at the 
same time. MCHX:S gives you aocess to tho.lsaOO.s of popular 8-bit 
programs as well as many new 16-bit programs. Gifford's MC-OCIS 
can support larguages and pr03"rams written for the CP/ll-80, 
CP/lt-86, llP/M II, MP/M-86, MP/M 8-16, Oum-rent CP/11-86, am 
Concurrent DOS.operating systems of Digital Research Inc., the 
largest selection of cua1ercially available software supported by 
any sio:.1le operating system. 

Besides these unusual features, Gifford's proprietary 
enhancements of MC-OCS provide a wide r~e of utilities to 
increase the ease and flexibility of using yo.rr caq;uter for 
business, eng-ineering, and scientific \«)tk. By studying the 
cn111btds and files described in this chapter you can take full 
advantage of MC-DOS in autanating your work. 

O:llputers that support Gifford's MC-DOS can also utilize 
another operating system, called CP/11-86, a product of Digital 
Research Inc. 'lbe CP/M-86 operating system can only SUA_X)Ct one 
user (at the system console), and does not utilize the hard disk. 
The main use of CP/M-86 is as a diagnostic tcol, in the event 
that you experience problems with your system. If the ccuplter 
operates properly un:ler CP/M-86, then the problems my lie in the 
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hard disk subsystem, which CP/M-86 igoores. For assistaooe in 
the diagnostic use of CP/M-86 or in other troubleshooting, read 
ay,per 4 of this manual arrl cont.act your dealer. 

Another potential use of CP/M-86 with systems having less 
than 512K of RAM is to sugx>rt prcgrams that can benefit fran 
large transient program areas. (A transient prograa area is the 
part of RMI where an applications prcgram or language is located 
when it is running..) For exanple, a system with 320K of RAM 
SUR?Orts larger spreadsheets if CP/M-86, rather than MC-IOS were 
running, because K:.;.IX>S occupies rrore RAM than CP/M-86, leaving 
less RAM free for applications prcgrams. 

Meln;y 16-bit prograrcs that are carpatible with K!-OOS can 
also run under CP/M-86. If you plan to use CP/M-86 to operate 
your CCJlllM:er in single-user operation, you should be aware that 
there are illportant differences between MC-009 and CP/M-86. 
'!here are fewer ccmnands in CP/M-86 aOO. the versioos of CP/M-86 
that Gifford sells do not suwcrt hard disks. There are fewer 
ca1maads in CP/M-86, rx> virtual terminals, aOO. the system console 
is the a'lly workstatioo. P.ead the CP/M-86 OPERATim SY9I'EM 
USER'S GtJII8 for additional details on using CP/M-86. 

2.3 Jbltf r amcurrmt IX8 Q:lntrol. aaracters 

!«:~control characters are used to control programs and 
to edit cuua""ld lines typed at a terminal. A control character is 
produced by typing a character while pressing the cnnroL key of 
your keyboard, just as ~ might type (A) by pressing (a) am the 
SHIFT key. 'fhe syntx>l is used in this 1xX>k to irrlicate that 
the next dlaracter is a CXJntrol character. '!bus, "c means to 
press the a:tfl'HJL am C keys. '1be MC-DOS operating system 
generally mites no distinction between ~r case (A) and lower 
case (a) letters. Exceptions are noted in this nanual. '!here 
are no dittererx:.oes between upper case and lower case control 
characters, but in this manual capital letters are always used to 
synb:>lize CXXttrol characters. 

Applications programs which have their own control 
characters, such as WOrdStar and SuperCalc, generally do not 
recognize the MC-t::a; cc:ntrol characters.. 
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Although the central characters are intended to increase 
your control over the system, acx:identally typing saae of the 
them can have effects that may make yoo think that your terminal 
or the system is acting inprqierly. You should reOO. the 
following deSC'riptions of program control characters so that 
you can use them deliberately where they are helpful, and can 
recognize the effects of uninterde:3 central characters.. 

"c Aborts the process running on your current virtual 
terminal. 'Ibis can be used to exit from It'OSt programs. 

"'o Suppresses screen listing of output.. Unlike "'s, which 
makes the process pause that was creating the listing, 
with "'O the pro:::ess continues, but its ootput is not 
displayed. If output was being echoed on the printer by 
--P, a "'o stops the printer, but does not free it for other 
jobs. '!he screen resumes displayil'l9' your output after 
another "'O is typed, or after the process is oarpleted and 
you press the REn'tJRN key. 

"'p Sends all terminal output to the current printer. '!bis 
camiand acts as a toggle. '1he first "'p echoes the screen 
output on the printer; the seccn3 "':p stops the eclDing. 
A printer that is attached by a "'p cannot be used by other 
virtual terminals until yoo detach the printer with a secord 
"p. In a DR Net network, ""p canoot activate a rem:>te printer. 

"'Q Resl.nes the terminal listing if a "'s carmand has been given 
to interrupt scrolling. Once "s has been entered, any 
character other than "'Q will cause the terminal bell to 
sound. '!he terminal will igoore all cxmnands except "Q or 
the function key to change virtual terminals. The same 
virtual terminal that typed "s must give the matching "'Q. 

"s Tenporarily stops terminal listing. 'Ihis is useful to 
stop the scrolling initiated by carmands soch as TYPE or 
SDIR. Users familiar with CP/M should note that typing 
"o, IDt another "'s, resumes the 1 istirg. If by mistake 
you type "'s in a ocmnand line, the keyboard of yoor 
virtual terminal is disabled until you type "'Q. 
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'1beee are used to create o: nd lines that tell the 
system \ltbat to do, or to correct typiRJ errors in canand lines. 

"E Acts like a RETURN on your screen, but does not send 
anything to the o:npJter. The cursor advances to the 
beginnin,J of the next line, but the conmand is not 
processed. '!his is helpful with very 1Cl03' C01l'ftand lines. 

"H Bac:k.spaces the cursor one space, deleting the previous 
character. Since the DELEn'E key repeats the previous 
(delet.ed) keystroke, '11 produces easier to read ccmnanJ.s. 

"I B:auivalent to 'D\B. '!be cursor m:wes to the next tab stop 
Cl'l the line, whose default spacing is every eight columns. 

"J Has the same effec:t as pressing RE1'tJm. It produces a 
line feed am sends the coomam line to the CCll'.plter. 

S.. as ""J or RETURN. 'lhe ""J or "'M characters are 
helpful in programning a keyboard fwx=tion key t.o give 
nultiple oannan::ls that nust be separated by ~s. 

Retypes the carmand line on a clean line. this may be 
helpful if you have used the DELETE key t.o echo errors. 
If you then type "'x, the original line remains displayed, 
but KH:X:>S will ignore it, as if it had been erased. 

Cilrals the cxnnand line and. :rroves the cursor down one 
line to begin a clean ccmnand line. '!he synbol t is 
printed t.o ackoowledge the "u, but can be ignored. 

""x Cancels the rnrmand line arrl returns a blank line. 

"z Mll:rtts the end of a file, of a field, or of an operation. 

Control characters not listed on these pages have oo effect. 
Printable ncn-control characters frcm a keyboard are added to a 
o:nmand line. The BN:KSPACE key deletes the last keystroke. See 
also the CXIClJRRl!NI' ~ OPERATIN:; SYSTEM USER'S GUIIE for 
actiitionai fuformatia'l on MC-J:a; control characters. 
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'!he following pages provide a quick reference to the 
system connands and files available on M:-IX>S. Many of the 
oonmands have powerful options, and you should refer to the DDre 
conplete documentation of section 2.5 to use them effectively. 
Blth an alphabetic listing is provided, and a listing of the 
OOlllDands and files clasified into functionally related groups. 

Omnands marked with an asterisk (*) are also described in 
the cx::H:lJRRF1'lI ~ OPERATIN'.i SYS'IEM USER"S GUIDE. N::>t:e, 
however, that although DDSt of the Gifford enhancements take the 
form of supplementary cannams and files, Gifford has ra1ified 
the DA'lE coanand so that one Concurrent OOS option is not 
S1J0?C>rted, arr:'! has no:Hfied various comnands so that CXIB>IE, 
GENXPM, HELP, Nm', PRINT, PRINTER, SYSTAT, TYPE, USER, and 
VCMOOE have additional features, different displays, different 
defaults, or other discrepancies, satetilres only in snall 
details, from the Digital ll:!search Inc. documentation.. -ihe HELP, 
NET, PRIN'lER, and Tn'E conmands, however, are so different in 
Gifford's M::-DOS that the CJ:xleurrent oos documntation for 
those conmands is of limited use. lt:P"fll: K of this manual 
outlines the differences between standard O:lncurrent DOS 3.1 and 
Gifford's MC-OOS. If your system is part of a DR Net local area 
network, see Gifford's DR NET USER'S MANUAL for Ill:>re information 
on the NET, CONFIG.tmr, ~DAT, Nf.1:USERS, and SE'INET coomands 
and files used in neb«>rking. 

Detailed documentatioo of Digital R!search Inc.'s utilities 
ASMB6, IDT86, ED, GEN'.:l::PM, GIH:MD, ard S'!STAT is beyon3 the scope 
of this oanual, which is intended for the non-technical reader. 
sectiaJ. 2 .. 5 provides a brief indicaticn of what those routines 
do, but the interested reader should refer to the Digital 
ll:!search Inc. documentation provided with MC-OOS, rarely the 
CCK.'ORmNI' ~ CPERATilG SYSTEM USER'S GUIDE for ED, arrl the 
CQOJRRENT ~ OPERATI!C SYSTEM PICX;RAMMER'S UTILITIFS GUIDE 
for the other progranmer's utilities and for an explanation of 
OJncurrent JXS error messages 
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*IWIB 
mYFILB 
*I:m'86 
*DIR 
OCHf 
IX»lf.Q 
J&Q&i& 
IHi 

*ED 
*ERA 
*!8AQ 

ON'. I&. 2: 1JSDG IC-«.S 

· ry of Jl>DE O wads and System FileB 

OJbs sbcX't a pcocess en another virtual teminal. 
Mll.tiuser appoinf:Ent calen:1ar 
Utility for progranmers, a 16-bit asseftbler 
Attaches a background prcx::ess to a terminal 
File for autanatic mltiuser start up 

Controls a RAM drive buffer of the hard disk 

Initialization program used with virtual terminals 
ChaD;Jes certain attributes of .CMD files 
Sets am displays the system clock/calemar 
Data file used to configure DR Net 
Shows current virtual and physical terminal n\Jllbers 
A utility for copying diskettes or logical drives 
SChedules a program to run in backgramd at a given time 

Displays clock/calenJar's currmt tia!, date 
Lists time of day after each ocmnand line 
Progranming tool, directly manipulates RAM mem:::>ry 
Displays the nams of files in a logical drive 
Disables all terminals except the system oonsole 
cptiooal file executed when shutting down the system 
Re eta disk drbes (used when cbanginJ diskettes) 
OptiCXla.l program executed when shutting OOWl1 

Line editor that can create or edit text files 
Deletes files fran logical drives 
Deletes files, but nquires cxnfimatkn 

An advan::ed directory search utility 
ltw•ts a fkJppy diskette, erasin:J iJlP:f files 

utility to create or m::idify M:-IXS operating system 
utility that char¥3'es an .H86 file to a .om file 

Dieplays infnrwltiat to assist users 
Used when creating or m:xl.ifying HELP files 
~ional data file which records system activities 
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*INITDIR 

ux;m 
IOOIN.SCJB 
UXDJI' 
I£XllJT. SUB 
LPRS 

MIL 
MIL.HLP 
MAIL.NDX. 
MAKE 
lCXlS.HLP 
foCOOS.NDK 
K7l'D 

N.ll4H:m 
NNfWR.MT 
NET 
name.NET 
NE'lM7lD 
NElUSBRS 
NEJ9tJSER 

PA.SSWD 
PASSK>RD 

*PIP 
*PRINT 
*PklhiDl 

PWASK.NEr 

*SDIR 

Reformats drive directory for timestanping 

Defines the progI Ihle keys of a tpra:lml 

Optiaial program to iooividualize user login 
cptiooal custanization file executed at login 
l'.oJS an acccunt off the systea 
cptional customization file executed at logcut 
Data file cootaining printer/plotter descriptions 

.Blsctmrl.c mil system s;ge faci 1 ity 
Electronic mail •he1p• data · 
Electralic mail •help" irw:Ex 
Creates an eitpty file 
K!-J:X)3 operating system "help" data 
M::-OCS operating system "help" index 
Message of the day display 

Aut.auatically maintains the NAMSYR.1»4' file 
Data file used in DR Net for system names 
Program to access IE Net resources 
Mapping.tenplate created by the NEr-MAKE a::maand 
Message of the day display for the network 
List of aoooont names for DR Net 
Security utility to maintain the PASSMD file 

Data file of passwords and user descriptions 
Lets users IDXlify their own login pasm«>rds 
OJpies files: the llllBt freqlElll:ly used •' nl 
Prints a file on the current printer 
Di.splays am sets the printer nllllher 
Requires a password to ccrmect in DR Net net«<>rk 

File to display inlivicbtl remiJders at login 
Changes the narre of a file 
Used if Tl'YS or LPRS files are nnUfied 

Displays extended disk directory 

* CamJand 1 isted in CD«lJRRENT ~ OPERATIN:; SYSTEM USER'S GUIDE 
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~ StSt-ar• y of JD-1XJ; C ..... •-cads and Systal Piles 

*SE!' 
SE'DD1 
SE'lNE'1' 

*SB:lf 
SPACE 
SPOOL 

*SUIMIT 
SW 
SYrc 
sYSGEN 
SYSINI'l'. BAN 
sYSINIT 
sYSINI'T. Sll'S 

*SYSTAT 

Sets attributes of files and of logical drives 
Sets the upper limit on RAM allooated for programs 
DR Net utility used when CX'NFIG.NEI' is changed 
Displays stab.ls of logical ckhes. labels 
Shows used and enpty capacity of logical drives 
Serrls files to specified printers 
Proo cs a sequence of o nd lines 
Used to execute 8-bit ccmnaOO. (.a:M) files 
CCpies the files in disk buff er to the hard disk 
Copies system tracks of a diskette 
Banner file displayed before user login 
Optiooal. pr~ram to customize startup 
Optional custanization file executed during startup 
Displays current status information abalt r.t:-IXJ3 

Displays the time elapsed in executing programs 
File to update ti.melog database 
dMSE II carmand file to create timelog reports 
Data file containing terminal/imdem description 
Dif!l>lays contents of an~ (printable) file 

UPrIMB Displays performance data 
*OSER Selects or displays current user nmber 
USFJUNIT ~ional pr~ram to 0.1stomize login for all users 
USERntt'l'.SOB q>tiaial custanization file executed at login 
T1.lMP Data file descr ibin} who is using the system 

., 
WRl'tB 
WlMP 

Program that CCl'ltrols virtual terminals 
Data file to oonf igure virtual terminals 
Data file for TeleVideo 950 key assigmrent 

9lDllS ..., is currently logged into tbe system 
Facility to send a message to another tendnal 
Data file containing a timelog information 

Backgrotmd process used by timelog facility 

* O:x11&atd listed in CXHl:JRRENr ~ OPERATDG sYSTl!M USER'S GUIDE 
All •'•eds in boldface are t:tx>se which are nost frequently 

used in typical M:-t:n> operations. All users should kllOW' these. 
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2.5 D •> · I tattm of llJJ.tiuser Olncurrent 006 0 'da 

'!be followiD;J pages provide information on the cnmeoo files 
and. systeRI files of MC-rn>, presented in alphabetical order. For 
each ca&bd, the acceptable fom1S of cannan3 line syntax are 
presents! at the begi.ming of the descripticn. A deecription 
of the 0 j a follows, an.i exanples of how to use each cannanc1 
are provided. 

'the nost general form of an rc-ros o:mnand line is: 

d: uttaD [qitions] d:file [optioos] d:file [options] @rn:'le 
\ \ \ \ \ \ \ \ \ \ 

0 1 2 3 4 5 6 7 8 9 

(Dcxl't be alarmed- I11JSt carmand lines in::lude only a few of the 
elements 8klwn above.) The possible elements are: 

l. KEMQI) 

2, s, 8. OPl'l<l'S 
or OPTICJf LIST 

4, 7. FILB l!Pli1E 
or FIIZ Lift 

9. tD::B ... 

1.bis is the name of the camard, as it appears 
at the beginning of the description of each 
ccmnam in Section 2.5 (or as renal'llE!d by REN). 

1.bese are special synix>ls or words that apply 
either to the entire cannand or to a file or a 
list of files appearing in a ocmnam line. Sane 
camands can have up to ten options in a single 
list. Several a:mnands require that square 
brackets, [ 1" enclose a list of optiais. 

ibis is a letter, followed by a oolc:n (:), that 
indicates the logical drive affected by the 
camian:t usually cmnitted if same as the current 
drive. Sane caunands accept a list of drives. 

'!'he file or list of files affected by the 
the calliend. r.t>st ccmnands require yoo to 
specify the file extension, but sawe do not. 

'ftlis shows the name of a DR Net node, prefixed 
by the ' synbol; only a few coomams need this. 
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ABCm' p:cgr• n 

'1he ~ ccmnand stops the exe:ution of a process. 
A process is an executable o:nnand file that is running on any 
DIJdem, terminal, or virtual terminal. In a valid AOClR'1' cnnnand 
you rrust oorrectly specify n, the virtual temina.l nwher that 
invoked t.he process. You do not need to enter the .om (16-bit) 
or .a:M (8-bit) file extension of the process that yoo want to 
stop. An exanple of an ABORr o::mnand ~s belaiir. 

'!his tells MC-rn,q to abort WS.CMD ex WS.COM oo virtual 
terminal 4. If the pr~ram name and virtual terminal nunber that 
you st.WlY do not match any currently active process, a message 
will awear to advise you that "Abort Failed.• You cannot uae 
ABCR1' to stop a process whose physical terminal is connected to 
two different systems within a DR Net network. 

Great care nust be exercised oot to interfere with the 
WOl'k of other users, who may not wish to have their processes 
aborted. '1be ~ ccmnand (with the -A optioo.) can be used to 
identify the virtual terminal nurrber of a fore:;irouOO. or back
ground process that you want to terminate. '1be virtual terminal 
llUllber appears in the can field of a WEI) display. 

N:Xe that the sYSTAT o::mnand with options C or U displays 
virtual terminal mmbers, but does so in hexadecimal (base 16) 
notation. You nust supply ordinary decimal nurli:>ers, mt 
hexadecimal nunt>ers, to designate the virtual terminal nt..mber 
(for exanple, 13, rot OD) in an ABORT o::mnarrl line. 

'the A8JRl' o::rmsnd is helpful when a terminal loses ccntrol 
of a process. Since IOC>St programs have oornal exit procedures, oc 
can be stopped by the "'c control character, it is rarely 
necessary to invoke the AEORl' camand. See the c:no.JRRnf1' ~ 
OPmATill; SYS'lD4 USER'S GCJIIE for adii tional informatioo. 
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In addition to the standard notatioo used thrcu;Jhout this 
book, the follCMing conventioos are used at the beginnin:J of each 
ccamand description, where exanples of syntax are presented: 

Boldfane B:>ldface is used to indicate informatirn which mat be 
EqJplied. Information not shown in boldface is cptiael. 

lower 
case 

file 

@node 

d: 

c 

n 

... 

[],:()
<>!? 

UPPER CASE characters represent informaticn that 111.lSt 
be typed exactly as shown, letter for letter. 

wards in l°"1er case iooicate information which the 
user provides, substituting sane specific lliiD!, q>tioo, 
or m:xiifier for the variable name given in the exmrple. 

'lhe \«>rd file means file specification (the file name 
and extensicn) , such as SC.CMD. A few cc:anaOOs which 
can only be used with files of a single type do not 
require that the file extension be specified. 

fJ:be synt>ol @ followed by the word node means that the 
name of a DR Net network node, prefixed by the @ syai:x>l, 
DIJSt be specified in the cxmnarXI. 

'1tle notation d: indicates a logical drive specificatiai. 
~ 103ical drive specificatioo is an upper case or lower 
case letter ranging fran A to P, followed by a colcn (:). 

The letter c iooicates a siD3'le-character CXl1ll'laD:t such 
as th:>se which. the AP, M'm or MAIL program accept. 

'lhe letter n specifies a nunt>er; such as a user area 
nwrt>er" printer nt.mt>er, or nunt>er of a virtual terminal. 

Irdicates a continuing list of irrlefinite len::Jth: c:b 
not use this notation in a carmand line. 

All other special synix>ls like brackets, semicolons, 
camias, etc. are use::I in o::mnatds lines exactly as they 
appear. Many ocmnands, for exanple, require brackets 
([}) around a list of cptioos (aJSm', DIR, ERA, ERAQ, 
PIP, PRINT, SDIR, SET, SHOW, SYSTAT, and '?YPft. 
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AP c 

'lhe AP appointment calendar allows you to schedule 
aw:>intments md reminders for yourself, and review yoor calendar. 
Each accotmt ~ listed in the PASSWD file can have a calendar. 
AP files are kept in user area 15 of drive A: of the system node. 

Jgx>int:a:ot& 

'lhe informtioo which can be retained for each appointment 
inc:looes: the year, m:intb, day of the J1D1th, day of the week, 
begiming ti.E, ending time, the duration of the ag;iointmnt, the 
nunber of days notice requested, as well as any message. M:>t all 
of this infanation is ag;>licable to every appointment. For 
exaeple, an annual appointment has no year Specification. Also, 
the time of day does not always have to be specified. If it is 
not, then •anyti.JE• is assumed. 'lbis will beocxne ilrportant during 
the "search foe time• option• 

Displays 

Displays are always printed in chronological order, with the 
mst inmi.nent at;1X>intments at the top of the list. After every 
four appoint:Ents, the AP program pauses to give you time to 
read the current screen display, and then continues when you 
press Rmmlt. 

'lb specify time, in hours, oo. an AP conmand line ya.t my 
enter nwd:iers ranging for 100 to 2359, or you may enter a nunber 
in the range 1 to 12. '!be advantage of using the forner is that 
the AP progr• is able to deduce the hour of the day, the minute 
of the hour, • well as am or pm. In the latter case, however, the 
AP program will interpret the entry as the hour of the day then 
AP will proapt for further specification regarding am or pm. 
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To use the AP program, type: 

'!be follOOng menu will be displayed on yoor screen: 

Gi ffiwd OllpJter Syst" 
AJ;p>inment cal.erdar 

Versi.c:n 4.0 of ap '4Jdated m luj'. 3, 1984 
Olpyrigbt (c) H84 by Gifford OllpJter Syst , Inc. 

·. . A) lfake mt 8HX>inment. 
B) Qm'll)e an agx>intlient. 
C) Cancel an an;x>irtt:amt. 
D) Display ta1ay'•s rminflers. 
B) . Oleplay eveey appoiutmtl. 
P) pjntphed. 
G) 8Cbeai11e a perialic event. 
B) Display a Daltb 1 s calendar. 
I) ·D.isplay yoJr week. 
J) Seaid1 for free a-. 
Kl Search by ocntext. 
L) 9 e :me else 1 s caJftldar. 

E'llter your selection and press ~ UR;>er ard lCMer case 
letters are treated identically when yoo. enter your menu option. 
Whenever you press ~, regardless of whether yoo. are in the 
main menu or a sub-menu, the AP program .will assume that you 
intern to "default" to the current value. Your login account 
name will be displayed at the top of this menu. 
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'!his is the DDSt frequently accessed option. use this 
option to schedule a one-time specific event. You can schedule 
an appointment up to aie year in advance. If you attenpt to 
schedule an appoinment that would overlap an existing 
appointment, the program will display a message on your screen 
indicating that a cc:nflict exists. You will have the optioo. of 
overriding' the cxnflict and scheduling a simlltaneous 
appoinaent, or selecting another time. 

'lb schedule an awointment, type - (A) and a usage exaaple 
will be displayed Cl'l ycur screen. As indicated by this exawple, 
to enter a date you rust type the date followed by the n¥Xlth 
followed by the tine of your appointnent. After you have entered 
this informatiai, the program will repeat that data on yoor 
screen and ask you to verify your appointment. 'lhe program will 
then pronpt.YQJ to write a ooe line note to yourself. 

'Ibis manrlat:oey note shoold contain information pertinent to 
your appointment. You will also be asked how many days notice 
you want before the actual date of your appointment. 'lhe limit 
for this field is 28 days. M.y time you enter anything over 28 
days, you will get an error message. 'Ihe next ti.me that you 
press (D) fran the main nenu to display your appointment 
reminders, you will see your message indicating the nature and 
date of your anx>intment. 

B. C2limge m Jifp:>inment 

'lb change the time specification or the message for an 
existing appoint.nt entry, press (B}. 'lhe program will list, 
the next amoint:JEnt positioned at the top of the list, al 1 of 
the appointments you have scheduled thus far. Fach appointment 
at this list will incl\Ee the a:R)ointment JUIRber, the date, time, 
am::iunt of advcmce warning, and your note to yourself. 'lbe 
program will display a subuenu from which you should select what 
appointrrent, or which aspect of an appoinbnent is to be altered. 
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Make the appropriate choice fran this sub-menu. If you wish 
to make mxe than one charr;Je, press REl'URi and the same sub-meru 
will reappear on your screen. 'lb return to the main menu, press 
(C) for "no nm:e changes." 

C. Cancel an ~t 

il1en you use this q>tion, the appointmerit is eliminated 
fran the list. 'lhe actual charY:)e to the data file that contains 
the appointment information is not enacted until you choose F 
(Finished) or L (Sanecne else's calendar) fran the list of menu 
options. Appointments whose date have already passed are 
autanatically rein::Wei fran the system. Also, ai:point:ment entries 
with a blank message disappear aut.anatically when yoo log out of 
the system. 

'lb cancel an appointment, press (C) am the AP program will 
list all of your scheduled afPC)int:ments with the m:>St inminent 
appointment positioned at the tq> of the list. Designate which 
appointment you intend to cancel by entering the nunber at the 
pratpt. 

D. Display 'lt:d!ly''s Bellinders 

Reminders that are appropriate for the current day are 
autanatically displayed when you choose this optia.. 

Fach agx>intment has associated with it a certain mmber of 
advan:::e notice days. .Advarce notice takes weekends into account. 
For exanple, if you schedule an appointment for M::Jnday with one 
(1) day· advance notice, you will be notified on the preceding · 
Friday. Also, you will be notified every day after the advance 
notice date and until the appointment has ocme to pass. For 
exanple, if you schedule an app:>intment for 'Wednesday with 
three (3) days advarJ::e notice, yoo will be notified en the 
preceding Friday, Morrlay, and TUesday. 
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To display the current day's reminders, type ~ and a 
display similar to the ooe below will appear on your screen: 

'DJday" at 12:90 noai 

call tbebm* 

'll:::mxEOlf fn:a 12:00 nocn to 1:00 pa 
racquet:: bmll 

Friday flUl 3:00 pa to 4:00 pa 
staff -.ting 

~you cho:>se this option, a list of every appointment, in 
chrcn:>logioal order, will be displayed on your screen. All 
pertinent information relating to the aw;>intments, e.g. index 
ru.mber, date, time, advarx:e notice, and. the brief message, will 
be displayed on your screen. 

P. l'inUIBt 

111.en yea press (F) fran the main menu, the appointment 
calemar file is updated, the program is terminated, and you are 
returned to the operating system. 'this method of exiting the 
progr-. is reo:n1ended over typing COntrol C ("'C), as the latter 
O"l!llRard leaves the agx>intment file uoohanged. 

G. ti '1Je a Periodic Bvent. 

'Ibis cption is very similar to option A (ma.ke an 
app:>int:lll!nt), however, this option allCMS you to schedule 
indefinite or repeating events. Possibilities include annual, 
JO:)flthly, weekly, and daily events. A birthday is an exaJ11?le of an 
annual event. Keep in mind that periodic events are not renoved 
fran the appoinbaent system until you carcel them with optioo C 
or until their logical 1QJ1evity has expired. 
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'lb schedule a periodic event, type (G} and the AP program 
will display the current day's date, and then pronpt: 

Dery year? 
Dery JKJlltb? 

If you respcnd by typing (N) for "NJ• to the "every RDD.th" 
prarpt, a list of the 12 t1Dllths will be displayed on yoor screen.. 
Select the m:ath in which you want to schedule the periodic 
event ard the program will prQ11Pt: 

11!ekly? 

After you respcni to this pronpt by typing (Y) for "yes" or 
(N) for "no," the program will display a list of the paraneters 
that you have specified thus far. 'Ihen it will pronpt you to 
supply the time of day that you wish to schedule the event, the 
estimated duratioo of the event, a note to yourself, and how many 
days notice you request. After you have entered all of this 
information, you will return to the nain menu. 

a. Display a .ll:nth's CalenJar 

'Ihis cb:>ice simply displays a mxith 1s calendar. ~ the 
program proopts yoo to choose a nonth, a calendar for that JtDnth 
will be displayed on your screen. 'Ihis option will only go 
eleven (11) !IDl'lths into the future. 

Jiben you press (I), you will see a week's list of your 
scheduled engagements. 'Ihe program will first ask you to specify 
the appropriate ncnth, arrl then a starting date for the Vieek that 
you. wish to see. You will see your ai;p:>intments for the seven (7) 
days following the starting date. If no lx>ur specification was 
made for that agx>intnent, no time is shown on the weekly list. 
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J. SEE di &r PEee T.m! 

'l'his option searches through the calendar in asceOO.ing 
chrOl'K>lCXJical order for a free space to match your 
specifications. '1'he program will always find one, oo matter how 
far into the future it needs to go. '!be valid time for each day 
is restricted to a certain user-specified time band. 'lbis means 
that yai will be pratpted to suwly a block of time in which the 
AP progr<B' should search for free hours. 

First you will be asked fran which ll'Onth and date the 
program stnild start searching. '1he search will begin at 
midnight of the given date, and proceed forward into the future. 
You must also specify how large a time slot for which you are 
looking. this specification ocnforms to the rest of the AP 
program tiae entry format. Exanple: 100 for one (l} hour, and. 
(30) for a half 00ur, 115 for an hour and a quarter, an3. 300 for 
three (3) hours. It is assumed that 9 to 5 might be a conunon 
time bard To canve<J these paramaters to AP, you nust type 900 
to 1700. !OJ are asked the earliest and. latest t.llnes that you 
will consider. After yru have entered your search specifications, 
the progr• will ask you if you want to ioolude weeken:ls too. 

'lb begin searchi~ for free time, type (J), the program will 
display the current day's date on your screen, and. then prarpt 
you to select ~ appropriate 110lth. 

1lien you designate the rrmth in which you want to search for 
free time, the prcgram will display that m::inth for you on screen. 

You amt SUR>lY the date fran which the program sh::iu.ld begin 
seardlinj for free time. You will then be prarpted to supply a 
series of spec::ifications indicating the general time of day for 
which yoo wish to search for free time. 

Free the slots will always begin en a nultiple of fifteen 
mirute intervals like 1:00, 1:15, 1:30, etc. Only time slots 
wich fit entirely int.o the period specified will be reported. 
When a free time slot is found, it will be displayed on your 
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screen, an:.i you will be asked if you want the program to continue 
searching fran that point on, or break off the search. If you 
want the search to coo.tinue, it will reocmnence imnediately after 
the available time slot that was just displayed on your screen. 

For exanple, ~ that you are searching foe a three hour 
time slot and the program firrls one, fran 9:00 to U:OO, but you 
are unhappy with this one. If you instruct the program to 
continue searching, the next p::>Ssible slot w:xild be frcm 12:00 to 
3:00, not from 9:15 to 12:15. 

All appointneits whose message ccntains the same word or 
words can be fo.md usiD:;J this search option. These a(:P:Jintments 
will be displayed in chrooological order, with the most inminent 
appointment positiooed at the top of the list. UR;>er and lower 
case are equivalent during this conteXt search. 'l\lis means 
that if you want to get a list of all of the appointments you 
have had with a person with the last name "Jones," you can enter 
jooes or JCNEs. The AP pro;ram will search for both. 

To search for sanething by cootext, press (K) and the 
program will request which pattern it slnlld search for. 

In response to this prarpt, you should type a key word that 
yoo. knc:M ocx:u.rs in a certain category of engagements that you 
have set up. For exanple, suppose that you meet regularly with 
Mr. Jooes, and you want to fioo out how many times this JD'Jl'lth you 
have ha3. awcintments with him. iib do this, type Jam.s after the 
prcmpt, and the program will display for you all of the meetiD:;Js 
that you have had with Mr. Jones. 

L. Saaf¥:ne Blse's ca1entar 

By default, the AP program operates on the calendar of the 
currently logged-in acoount. '!his account name is displayed just 
above the display box of the AP main menu. Option "L• (saneone 
else's calerrlar) enables you to view or change the calendar of 
another acx::ount. If you choose the "L" q;>tion, a list ~s 
on screen of all of the accounts for whan cq:pointment calendars 
(files called name.AP) exist in user area 15 of drive A: in a 



non net«x:ked fC-{O) system, or on the system node of a network. 
('lhis ability to access other acoounts can be restricted by the 
system dl!ia:Je.C by setting a write-protect or read-protect file 
~don imividual calendars. A protected calermr can oo.ly 
be tocdified or accessed if the same password were the default 
terminal password. See the description of SEl' in Cbapter 2 for 
details.) 

1ihen you press (L} frcm the ma.in menu, the AP program will 
ask you to supply the account name whose calerdar file you intend 
to access.. A file name.AP ltllst already have been created by 
the acx:ount previcusly usiB3 AP to schedule an ai;:point:ment. If 
AP has a record of that aocount, you can schedule awointments 
or display existil'J3 awc>intments, just as if you had logged in 
usin:J that login aocxJW'lt name and password. 

In a DR Net network, every account name listed in the 
NE'1'1JSFJ6 file can have a calen:Iar. In an MC-ta; system without 
networkiFllJ, valid accamt names are listed in the PASSND file. 
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A9IB6 file 

ASM86 is a prograumer's utility that is not required in 
ordinary operations. 'lhe ASM86 program assent>les asseably 
language staterrents and produces an object file in hexadecimal 
format. Ebr exanple: 

'!his will take the file EJ::B:)A86 and produce a file 
J!Dl).H86. 

See the cno.tRRENT ~.OPERA~ SYSTEM PKGRAMMER'S GUIDE 
for additiooal informatioo. 
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ATDtCll (Al GI E 9 

'!be .M.'lW:ll wd attaches a prooess to its o:::msole. 'Ibis 
cxmnand is used for nultitasking'. Processes can be initiated on 
a terminal arrl then detached with a system function call. 
Detached processes will run until they have ooopleted execution, 
or requir@ terminal inp.it or output, in which case the process 
will wait to be attached. A'l'l'ACH allows the user to define which 
detached process is to be attached. Processes which are waiting 
for a terminal when a user gives the UX!IJir ccmnand will continue 
to wait until they are attached or aborted. R>r example: 

attaches the backgrourd. process GBNWCGR to the current virtual 
termina.L Programs can be detached fraa arrt virtual terminal by 
MC-1Xl9 furction calls. Append.ix J illustrates sane dBASE II 
routines that could be used with function calls (page J-4) to 
detach a process. Attach is a progranmer's utility not required 
in ordirmy IC-OOS operations. 

2.5-A'rrACH-l 



'ltJe AlJ'lWl' file is used during system startup as a flag to 
jump aut.anatically into nultiuser roode. AOTCSr llllst be located in 
user area 0 of drive A:. If the file does not exist, the system 
remains in sin:}le-user DDde until the user at the system console 
gives the LOOCJJT COllllBBi. It is reconmended that the system 
manager perform adininistrati ve functions such as settfn:J 
passwords when the MC-DlS system is in single-user noSe.. 

Atmm' is created by typing: 

If NJD.SJ: does not exist on user O of drive A:r the system 
console will not require its user to log in until after the 
execution of the logout ocmnand. '!his means that withcl.lt the use 
of AtmlS'f there is initially no paSSt«>rd protection. for the 
syStelit ccnsole. · 

. Illring the system boot sequen::e, the cprating system 
autauatically erases arw U'lMP files, theri creates an enpty t1Di1P 
file and puts a special write password on the files U'DIP and 
PASSI>. If AIJlmT &Jes not exist, this process takes place only 
after the executicn .of the logout camand. Maintenance of this 
file is under the jurisdiction of the system manager. 
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&JEi&i. 

Aiii&t 

'!be BUEl&t OOl'llllatld is rW'l automatically when the system 
boots up. It allocates a cache buffer to your hard disk. If you 
type BUFl!'ER, the following nessage ·will ~r on your screen: 

'lbe buffer tag 8j&tal is already Joacled. 

ihe following files nust exist on user area 0 of drive A: in 
order for the BlJl'PBR. camiand to execute properly: 

BOFO.a.m 
BVFl.CH> 
OOF2.CH> 
OOF3.CM> 

ihese files can be fOUD3 cn your MULTIUSER. COtOJRR1!NI' DOS SYSTEM 
AND UTILITIES DISKBrm. 
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a:PMINIT is a program that sets up the characteristics 
for Virtual Terminals under the MC-0:.S operating system. You 
nust have the OCPMINIT CXillllaOO file on user area O of drive A: in 
order for the Virtual Terminals feature to operate. If this file 
is oot found durinq the boot process, then the Virtual "1.'erminals 
feature will not work. 

lllen the system is first l:xx>ted, the a:PMINIT prO:Jram reads 
the VTl'YS files and cx:nfigures virtual terminal tables that are 
resident within the operating system. 
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CIRB is a program which schedules a program to nm on the 
system in the backgroum at a given tilre. You can use CHR:N t.o 
rwt a job unatteD:Jed at night when no one else is on the system. 
'1be CRllB program nms detached fran the terminal. 'Ibis means 
that if any program requires terminal input, that program cannot 
be executed with CB10L 

'!he CMll1 program requires three files: CHR:N.OID, CHKNl'IM, 
arrl CBl(MUA KKH.RSP invokes the CHRC6 prcqram. CfRlij' creates 
and maintains the ClllOll'IM file. Every time CHlOl is executed, 
cmm ~ CHl'Ofl'IM. 'K((&RSP runs every minute to check the 
date ard tilllestanp on CBlUfrA& If CHR:NrAB has been acdified, 
~will nm cmo:J. If there has been no change ai the 
datest:anp of CBIOll'AB, ~will check to see if there has been 
8J:rI charqe of the datestanp ai cmam:M. If the current date and 
time is greater than or equal to the date in atR:Nl'IM, then 
KH'E.RSP will run the anot program. 

CHlOlolD and CHlOll'IM nust reside in user area 0 of drive 
A: a11!l shcl.1l.d be SEr to the S!S attribute. 

The <JBOI program requires 96K of AAM plus the ancunt of RAM 
necessary for the scheduled o:mnam to be executed. Por exanple, 
to execute a PIP carmand you would need 96K for anot and 12K for 
PIP. 

ite tw:NmB file oaitains all of the useful infoanation 
which CBIDf reeds to execute a cannand or program at a given time 
an:i date.. '1'he CHR'.NrAB file nust reside in user area 0 of drive 
A: and awt be SE!' to read-write (RH). cmatrAB can be edited 
while in Mn-dcx::ument nWJde of W:>rdStar. You are provided with a 
sanple c:aor:mB file called CHR:Nl'AB.SAM. 
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'!be CHRlfi'AB file CCl'ltains the followir¥1 fields: 

;CXXJNT MDl1l'E HXJR ftDmlDt\Y Klfl'B: ~ OOrPl.1T CCM4Nm 
* * ** * * Wd 

\ \ 
1 2 

\ 
3 

\ 
4 

\ 
5 

\ 
6 

\ 
7 

\ 
8 

\ 
9 

1. A semi.colon at the beginning of a line signifies CQiiients. 
F.ach field should be separated by at least ooe space. 

2. Count represents the nuni>er of times that the cc:m• i d s?Euld 
be executed. IJ!lis aRDUnt is decreased by ooe each tune the 
c:x:mmn:i is executed until the count is zero, at which time 
the entry is autana.tically deleted fran the CHR:lftAB file. 
A negative count causes the ccmnand to be- executed 
CXll'ltinually at the scheduled times until that entry is 
deleted fran the CBKNrAB file. 

3. lliRlte of the hour. 

4. lbJr of the day (24 00ur clock) • 

s. lbltb:Jay (fran 1 to 31 dependiD,;J upon the nrmth). 

6. lblt:b. (January = 1, February = 2, March = 3, et.c. ) 

7. 

8. Qrtplt. is the standard outpJt file. '!his file is used for 
capturil'J3'. output of the cxmnand that is executed. If the 
name of this file begins with a plus sign (+), then CHR:N 
will append the ootp.Jt to the end of that file. 'lb leave 
the Output field blank, enter a hyphen in that field. 

9. Cc eznd specifies the program or mm11:md which sh:nld be 
executed by the .Clilai program. Do not run.programs that 
require irpJt frm the term.na.L If the ccmnand that you 
execute requires terminal inp.it, that carmarxJ will wait 
forever (until AOORTed) since CHR(N cannot attach any cxmnand 
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to a physical terJBi.nal. 'Ibis field can take a caa:nand ard 
any m:IJI ants which you lOlld normally enter at a ocmnan:J 
line. 'fttis field can take as a carmand, the name of a SUBMIT 
file as long as none of the cx:nmands within the SUBM.rr file 
require Mr/ terminal input. For exanple, in this field you 
can specify: 

PIP A: [q0]"'8:*.*[g5VRC.Jq] 

to P1l' all files fran user area 5 of drive B: to user area O 
of drive A:. 

Per eadl field which takes nl.Bd:>ers for arguments (CXlJNI', 
Mn«J'm, ~ .MCJfDIClW, MCNI'H, and WEECMY), J11Jltiple arguments 
for a single field should be separated by callDa.S. An asterisk in 
aie of t:boae fields tells CHR:N to always match the current date 
or time. 

If the MlK1l'E field has a zero as its only entry, then the 
cxrrman3 specified on that same line is executed CXlOe an hour oo 
the hour. If the MINt1m field has the following entry: 

O,S,10,15 

then the wd is executed on the hair, five minutes past the 
hour, ten atimtes past the hour, and fifteen miIUJtes past the hour. 

0,5,10,15 * 1 3 1 

'!his entry will execute the cxmnand four times every hour on. 
every Matdl 1 that falls on a Morrlay. If you entered a 3 in the 
hour field,,. then the cannand would be executed at 3:00 a.m., 3:05 
a.m., 3:10 a.m., and 3:15 a.m. on every March 1 that falls on a 
M::>nday. 



A percentage sign {%) followed by a llUllDer in one of the 
five fields which takes nunbers for arguments tells OBOI to 
etec:ute the scheduled ccmnand: on a periodic basis. '!hat is, if 
the minute field had an entry "%3," then the ccmnard waild be 
executed every time that the current minute was a multiple of 
three. 

An exanple of a allOlrAB entry follows: 

'l'o execute a tape backup to ooour at 11:00 p.m; every night, 
edit the OIR:::Nl'AB file in n::::in-docurrent mode of N:>rdStar or a 
ccnpatible text editor aoo make the followirg entries: 

1CXXl!il' MDllTE ID.JR lO.tl'f)I)AY lOfl'H ~ a11'PCJI' aMWll> 
-1 0 23 * * * +bO:tip.out ntip inp.it.tip 

Oltput is agleJlded to the eoo of the file called TIPJXJT 
which is located in user area O of drive B:. At 11:00 p.m. every 
night, ClnQ{ executes the NrIP program which reads inp.it f ran the 

· file called INRlT.TIP. ':this cxmnand will be. executed every night 
until the entry is deleted fran the CJIR:'Hl'AB file. If you a1ly 
wanted t.o execute this ocmnarxi for a period of five nights, place 
a •s• in the ClX!f1' field instead of a •-1.• 

~ cmo:I' program requires an available i;itysical o::nsole 
with an FF OJnsole nUDlber to execute a ca1111B1d. CEIR»1 will look 
for an available physical console with tb;e PF .console J'Ulber aid 
if fourd w:il 1 _load the process. 'lb see if the system -has a 
physical oonsole available with the FF CCl'lSOle llUllber, run the 
sYSlM' program am specify (C) for consoles. '1'1is will display 
the EiJysical consoles which are available for your system. 

illen generating your XIOS file, you DI.1st have at least one 
mre virtual terminal m.utber than you need. 'lhese unassigned 
virtual terminals will have the cx:nsole m111i>er of FF. 
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<JIBl" d:file (c:ption=status, ••• , c:ption=status] 

The ceser ocmnaOO. nOO.ifies or displays special attrib.J.tes 
of 16-bit cw1:znd. files. Any file named in a OfSE'1' co::nan3 line 
is assumed to have the camwvl file extensioo. .CMD, and mly 
files of type .om can be nrxlified or described by CHS.BT. 
OISEr can 800w or noUfy three attributes of .CMD files: 

(l) whether several users or terminals can share simultaneously 
the same cq;:iy of program code in RAM; 

(2) whether the program uses an Intel 8087 or 80287 arithmetic 
o::iprooeasx (device that speeds numerical calculatioos) 1 

(3) whether execution is suspeOOed when a user switches virtual 
terminals ard the program becanes a background process. 

'ftle eight optials available for aISEr are: 

atSET d:file 

aISET d:file [~] 

CHSEr d:file (SBARED=OFF] 
(IEFAULT) 

CHSEr d:file [8087~] , 

aiSET d:file {8087~] 
(IEFADLT) 

CllSEl' d:file [8087=0Pr] 

= Displays the file's status oo shared 
processing, 8087 usage, nultitasking. 

= Allows shared processing fran a 
single image of the file in MM. 

= Prevents shared processing f :ran a 
single image of the file in P.AM. 

= Prevents the program f ran running 
unless an 8087 or 80287 is available. 

= Use this setting for programs that 
cannot use an 8087 or 80287. 

= Allows the program to run with or 
without an available 8087 or 80287. 
If no coprocessor is available, the 
program 1111st enulate in software the 
f~tionality of an 8087 oc 80287. 
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CHSET d:file [SUSPEND=Ct1] = Prevents llllltitaskinq: executim is 
suspended if the program is not the 
foreground screen. 

CHSET d:file [&JSPEND=OFF] =Allows a nm-foreground process to 
(DEFAULT) outp.Jt. 

Che, two, or three OISET attributes can be specified in- a 
single OOflllaJ1d line. For exanple, the following CllSE'l' cannand : 

0D>CHSEr A:EIC [SHARED=ON, 8087=0PT, SUSPEND=OFF] 

specifies that the file DM:.CMD oo. user area 0 of drive A: is set 
for shared processing, use of an 8087 or 80287 if one is 
available, and with processing oot suspe.OOed in baCkgl'OUOO :rrme. 
U the program OM: is written in a way that sug:>orts these 
features, several users {or the sane user ai .several virtual 
terminals) could share use of an 8087 or 80287 (if a coprocessor 
were physically present). 

tl"lless CHSET is usied to set these special attributes, all of 
them are OFF, the defaUlt status. R>r exauple: 

'lhe system responds with a display of the status of ~.am: 

.Cll> settings are ( 8087=0W, SllARll)::(Jil, 9:JSPIR)=(H'] 

lbt all oonmand files can actually take advantage of scme of 
these attributes. 'Ihe "header fields" ccntrolled by CHSET can_ 
interfere with a program's capability of being shared 
[SHARED=ON], of utilizing an 8087 or 80287 [8087=0FF], and of 
producing output as a backgroum process [ SUSPEND=OFF]. 
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Note that a oannand of the form: 

will s~ a program (here •AJAX.om"} frcm executing if it is 
subsequently detached fran the screen, regardless of whether the 
program is doing calSOle I/O. 'lhe above carmand would override a 
VCMODE BUEP&<ED or VCMCDE ~C o:mnaOO that otherwise w:lllld 
allow all of the backgrouOO. processes of a given virtual terminal 
to create outp.J.t. 

Using: Ol:!21' to assign special attributes to a ccmnarrl file 
will not provide the file with new capabilities unless the 
program was originally written to sUpp:>rt tb::>se features, just as 
awarding a diplcaa will l'K)t necessarily enable an illiterate 
recipient to read. CHSET ooly instructs the operating system to 
treat a program as if sane indicated capability were present. 
If it is not, the program cannot take advantage of alSEI'. 

For exaBPle, usirq aISET to set [SHARED = CN] will not allow 
nultiple Uilers to share the same copy of a program that mixes 
code ml data, not will settiD;J [8087=0Pr] allow a spelliD;J 
checker progrmn to use an 8087 or 80287 coprocessor if its code 
performs no aritbaetic. You wil~ have to experiment to see if 
CHSE:r is helpful for any specific aA;'llications pragrart. See the 

. a:H:.'URB!!Nr f'.!L! OPERATDG SYS'l!!M USER'S GUIDE ard <nOJRRl!Nl' ~ 
OPERATllE sYSn!M. PRX:RAMMER'S GVIDE for aCXlitional information. 
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'Jhe CI.(Q{ cannani is use:J to set the system clock/calendar 
or to display the time ard date. CLCCK can be used on an 
individual MC-ms <XflPl.lter, or within a DR Net network to display 
or set the clock/calendar on either the local oode or arrf. · 
renot:e-nodes. Many of the features in MC-me; use the system 
clock to determine the current day am. time. It is inportant 
that the system manager make certain that the system clock is 
always set accurately. Since: the DAft: CXDlllal1d can read the 
clock, the system manager may decide to set a password on CLCCK 
to :Prevent 1.D'lallt:hOrized settill9' of the clock/calerdar. 

MC-DOS uses the real-time hardware clcck to set the time. 
'1he MTE ccmnand can· also be used to display the time· of day. 
Ulless the NiCad battery backup is discamected fran your system, 
you. 600uld atly have to set the time once. 'Die NiCad battery 
lasts for abcxlt two years. When you type CLCCR, the program 
responds: 

Opticn: 

GlftiCR) QAIOlHt SiSWWW 
System ClOck llainbenance Pm}r:• Rav. 1.3 

CPl'ICll.., 

s = Set t.iE and date. 
~ - Set ti.e atly. 
D = Set date ally. 
p = Print date ani time CXDe. 
c = Print date ard time c:xntiJ:uJusly. 
X "" Brit pcO]rmn. 

Press (S) to set the time and date. Time is entered in a 
24-hour clock format (such· as 14:22 for 2:22 pn). '1he date is 
entered with the nunt>er of the m::nth, day, and year between 
slashes: 6/21/84 for JW'le 21, 1984. 
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You cai. set the "time only" by pressing ('!'), or ya.t can set 
the •aate mly" by pressin:J (0). 'lb check the date am time, 
press (P). You will see a display similar to the one below: 

OJrrent ta: 09:52:.54 
Oirrent date: 06/21/M 

Pre&ll (C) to ccntinuously print the time and date on your 
terrainal screen. 

USe in DR llet Iccal Area Rel\llarks 

In a tit Net local area network, the @mde option of CLCXlC 
can be used to set the time mi date oo a?rI remte nodes whose 
names follow the synt>ol (@) in the oarmand line. A rem>te node 
nust be up an::! rwming for you to set its clock/calerdar. '1\'le 
a.o:K prcgram is helpful if you want to synchronize the times of 
all of the systems on a DR Net network. Yoo can set the 
clcdc./calerdars or display the current time and date of all the 
reDDte nodes by typi~: 

or you can set the clock of the SM,ES system node by typing: 



'!be program displays the menu: 

GIHCHJ o:&li'fillk S!SJ!d6 
Sjlstew. Clock llaintenance Pi:ogJ:M. Rev". 1.3 

Q wt Mem Optims: 

s • Set t:im! cmd. date fraa this node's settin:J. 
p = Print date ard time foe .t;E list of nrdes 
x = B:rlt piX)CjLal. .. 

Press (S) to set the time and date for the na3es that are 
designated in the CClllRaOO. line. 'lhe time and date ar.e set fran 
the time and date of the local ncde. Time is entered in a 
24-bcur clock format (such as 14:22 for 2:22 pn). ·'.ftle date is 
entered with the ntmber of the m:::nth; day, and year bebilre:en 
slashes: 6/21/84 for J\D'le 21, 1984. 

To check the date am time, press (P). You wil 1 see a. 
display similar to the ooe below: 

sales . 09:32:ll 
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UWIG.mll' 

'!he aM'IG.NEl' file is used only in DR Net local area 
networks. It provides the network inp.it/output system (NIOS) 
with infocllation abJut network ccnfiguration and default resource 
mawing. By changiD!J the <XJ.IFIG.NEI' file the system manager can 
m::xiify features of the network initialization process. If an 
operator waild prefer to have a terminal attached to the network 
by a different resource mawing, the NE!' ccmnand can change 
a:JllFIG.NB'T default reSC>Urce JDa.R?ing assignments. 

'1tle CI&'IG.NET file is read by the SE'lNEl' program, invoked 
during network initialization, which uses that information to 
oonfiqure the network. A sanple a::NFIG.NEl' file is provided with 
the DR Net. system diskette. If yoo want to change the sanple 
file, use m, ti:>rdStar (n::>n-document rrcde), or a similar text 
editor. A sanple <XfiFIG.NEr file is listed belCM: 

paw:ad Nii'.WWWJ.' 
mae 1 
defaul.t 0 
setft!CS 10 
rerpstJet 6 

buffen ' ti!E!QIJt 5 
rct 9 
private f: g: 
drive 1: =a: 
drive a: • b: 
drive n: = c: 
printer 5 • 1 3 
queue JllSPL "" MISPL 02 
9E'Je SPLill ::I SllLDI 02 
queue SIUUr = SPIOOl' 02 
ncdes w W MIR 

;ltlde paW>rd, also defanl t pasSNDrd 
; I.ocal node rMW>er 
;Default node rulDer 
;lbltJer of server pro :eases 
t•Wier: of r~ precesses 
;•wber of message buffers 
;SecOids till ti.JIEalt 
;Mwber of :a::.-ii•s 
;Private drives (m re&>te c., ess) 
;Maps a: drive of node 0 onto 1: 
;Drive JC is b: drive of ncae 0 
;Drive n: is c: drbe of rWJCle 0 
;Map printer l of ncde 3 as printer 5 
;Map the qoeue of mde 2 

;Local node name 

For a JIDI'e detailed explanation of the CXNFIG.ter file, read 
Olapt:er 3 of Gifford's DR NE!' USER'S~. 
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'lhe CCl4SOLE CXJiiitmtd displays the m.mber of the user's 
terminal, as fomd in the 'lT.lS file, as well as the nuut>er of the 
foreground virtual terminal screen. 

Exanple: 

IJhe system respords with a display of the form: 

lbysical. terminal is 2 
Virtual teEmina1 is 8 

1he virtual terminal nuilt>er is needed by the ABORT cxmnand. 
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'!he CPr program enables you to cqJy" an entire diskette or an 
entire logical drive of a hard disk. Rather than oopy individual 
files like the PIP program, CP.l transfers the entire image of one 
diskette or logical drive (the •source") onto another drive or 
diskette (the "destination"). '1be destination is usually a blank 
diskette or an enpty logical drive, since CPY" erases whatever 
information 111B:f have been in the destination drive. Because it 
copies the exact image of the source, CPY does not "pack" files 
into cootigtlOUS tracks unless they were already arranged in this 
way on the source. '!bus, PIP is used ncre often than CPY. 

nie CP.l program is a CCX'lvenient W8!f to back up diskettes. 
lll'ler1 used with hard disks, the program can oopy one drive onto 
another, or in 84 megabyte systems, CP'I can copy a drive onto 
the reau+lble platter. tllen copying diskettes, ~ requires that 
both di!lkett:es have the same nunber of bytes per sect.or (128, 
256, 512, ot 1024), am that both be either single or double 
sided. ~inq the k~d CP'l displays the main CP'l menu: 

Q1py' utility V2.0 

Cb J'Cll ..it:· to ocpy: 
WWW tracks c:mly? 
.. tnda;.atl.y? 
1U. of the disk? 

Exit bet. to the Sjstea 

(type S) 
(type D) 
(type A) 
(type X) 

Select the ag;>ropriate respcnse (with no RETIJllf after it). 
'1he progrm pratpts: 

Source cldw? (A, B, • • ) 
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The soo.rce drive is the drive which o:ntains the information 
you want to cx:ipy. When you respond, the pr03ram pratpts: 

Destinatiai drive? (A.. B, ••• ) 

_ The destination drive is the drive onto which you want the 
informatiCXl to be copied. When you resporrl; the program prC11Pts: 

PUt. source di.Sk m ••• 
PUt destinatim disk en ••• 
'lbert type WWW 

PUt the source am destination diskettes in the proper 
drives. It is extremely iilportant that you have the ~ disk 
in the designated drive. You will erase information on the 
source diskette if you reverse the b«>. If you have MPJ doubt 
about the identity of the sairce or destination drive, abort the 
program with ""c, or type fran another virtual terminal: 

OA>SDIR d: [user=all] 

where d is the drive designator that you will use with the Cf?'L 
pro;1ram. Now press ~, if the diskettes have the same 
format, the program copies each track. illen all of the tracks 
are copied, the program pt'Q'l'Pts you for the next CJ:1f?I operaticn. 
If you type: 

OA>CPY -v 

the CPY program will bypass the data verify paSs on the _ 
destination drive. If the CPY' pro:Jram gives you error 
statements, ccnf irm that the diskettes in the source arxl 
destination drives are physically identical (same sector size, 
and both si1'J3'le or double sided). 
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You cmmot directly ccpy diskettes to diskettes on systems 
that ~ aily one floppy disk drive usirg the CP! program. 
If you have a hard disk, you can PIP all of the files on a 
diskette to an enpty directory area. '!'hen give the IlSKRESEI' 
oooman:i, replace the soo.rce diskette with a formatted destination 
diskette, an3 PIP the files fran the hard disk to the destination 
diskette. See 2 • .5-PIP for a description of PIP. 

If no enpty directory area is available on the hard disk, 
set ~ the Archive attribute to all files in some directory area 
of the hard disk, an::I PIP -the source diskette files to this 
directory area. Give the OOKRESB'r carmand. Now you can use PIP 
with the [A] cptiat to caf!:1 the files to a destination diskette. 
If ya.i do not need cq>ies of the source files on the hard disk, 
use the BMC cxmnand to delete them. 

In a CR Net network, a diskette can be copied to a destinatiai 
diskette an a drive elswhere in the network, provided that the 
destinatioo drive has been reset by a iSKRESB'r oartllill'XJ and 
attached to yoor virtual terminal by a Nm oorrmand. You m.Jst use 
PIP, hc:INever, rather than CY!, to transfer files between a 5.25" 
diskette md an s• diskette. 
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tame 

'1he IlllT£ 0"1E!Clnd displays the current time and date m the 
terminal screen. To display the date, type: 

'Ihe prog:tam. · respcrrls with a display iike the follow:ing": 

Ys': - Jirll 18, 1991 9:09 Em 

For a caitinuous display that shows the time to the nearest 
seocn:i# type Mq character after the keyword '~" An exanple 
follONB, alt:hou9h this printed. manual asID'Dt imitate the 
ocntinucus display of the advancirg seo::ms: 

OA>twm c 
'tt - ~ 18, 1984 9:08:12 im. 

With any dlaracter as an arg\.11\Blt, the displayed time (am 
eventually the date) will advance as the cloCk/calendar records 
the passage of time. Pressil')3' arJ¥ key stq;>s the omtinuais 
display aDi returns you to the system proupt. The "'p toggle with 
DA.TE prints the date ard time to your curent printer. (ReaenJ oer 
to free the printer with a matdrlng ""P.) 

Digital Research Inc.'s SEI' optioo. of the DA'IE c:nmarrl, to 
set the clock/oalerdar, is wt implemented in Gifford's M:-DJS. 
Use instem the er.ax camnan:i to set the clock/calemar. 

see the cnoJRR9n' CP/M OPERATit«; SYSTEM USER'S GUIIE fer 
additicntl informaticn 
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DAYPilB qJtions 

1be llaFILE· o:mnand ccntrols whether the screen lists after 
each o 1a11d. line the tiE of day {OOu.rs/minutes/secon:Js for a 
24-hour clock), am the logical drive and user area fran which 
them aid file is loaded into RAM. You can toggle the DAYFIIE 
feature by blo options, CN {to enable the display} and OFF (to 
disable it). 'My other characters display a usage message: 

3A>DPm'It& ? 
Usage is -nm'DB Cir to enable the dayfile cption 
or: "UlihlB en- to disable the dayfile optic:m. 

If y(Jll type the keyword MYFILE with no argurrent, the screen 
displays the current status of the dayf ile option, and indicates 
how to chmlge it. After a MYFILE 00 carnam enables the dayfile 
option, a dayfile line follows any carmard. For exanple: 

5B>MN(B NJf!<Br-
14:32:52 •1·a.01> (Oser O) 

If the caanand MYFILE OFF were given, the same MAKE AU'10ST 
cxmnand would not produce the secoOO. line of the display above. 

'!be DkYFILE q;:>tion of the GENXPM cxmuand als:> causes the 
current tia to be displayed after each carmand, but usirg GmlXPM 
instead of the MYFILE oarmand to ccntrol this feature is nuch 
less oc:.wenient. carmanas that are resident system processes or 
that are hlilt into the MC-IOS shell (like u:n:nr, RESft, SYN:) 
are not affected by the MYFILE ccmnand. Since a DAYFILE ccmnand 
affects every terminal on an MC-186 system, the system manager 
may eleet to assume jurisdiction of the DAYFIIE cooma.nd. All of 
the exa11ples of CCllflllal'lds lines in this manual (except the exanple 
abcNe) repcesent the screen display as it wo.ild arpear with the 
dayfile qJticn CPF. 
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ID1'86 filename 

'!he 00'1'86 utility enables a progranmer to examine am m::Xlify 
programs and files, am. to directly address the CRJ or any 
location in randan aooess mem:>ry (RAM). Ik> not use WT86 when 
other users are active, since an error in usin;1 ID1'86 could 
disrupt their work or even disable the operating system. It is 
reo:mnended that the system manager set a read-protect pas~rd 
on the IDl'86 pro:]ram, to prevent its unauthorized use. 

Information that is loaded into RAM is stored in specific 
ac1dresses within RAM, potentially ranging fran O (t.!t'here MC-rx:>S 
itself begins) to the upper limit of menDry in. your ·system. 
mrBG uses a hexadecimal ootatioo to refer to locations in RAM. 
In hexadecimal l'lUllbers, the first sixteen numers are written as 
single digits: the familiar O, 1, 2, 3, ••• , but with •9• 
followed by the special hexadecimal numerals A (= 10), B (= ll), 
C (= -12)_, up to F (= 15). In the previous sentenc~ ordinary 
•decimal• equivalents ~ at the right of each equal sign. 
Use of hexadecimal notation allows DOT86 to write big. m.nbers 
mre o:::inpactly. · For exanple, hexadecimal "E'f'FF' = 65,535 in 
ordinary nunbers, but the hexadecimal version needs only four 
places, instead of the five figures required to write "65,.535.• 

In l'.111'86 (~ in other proqranmer's utilities like sYSrAT), 
RAM addresses where files are stored are written as a pair of 
4-digit hex2decima.1 mmt>ers, separated by a colon (:). '!be first 
part is called the •segment,• and the second part is called the 
•offset.• '1be segment sh:Ms where to begin counting: the offset 
RI.1st be added to the address. '!his may seem ccnplex, but people 
use a similar notation in a date like "12/25/84" which we Lll'rler
stand to mean the 25th day (=offset) of the 12th IOOnth (=segment) 
of the 84th year. (Here "84" is really a second offset: the 
century •1900• is understocxl as added to the year.) Rerenber 
that ID.1'86 interprets a ntmber like A000:7850 as a specific RAM 
looation, namely AOOO (hexadecimal) "para;raphs" (16-byte l.lllits) 
plus 7850 (hexadecimal) 8-bi t "bytes• above the lO!ttieSt address 
(0000:0000) in RAM. In the description of 001'86 CCl8'Qand options 
on the next page, •s:o• means •segment:offset.• (See .Appeidix II). 
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'fyping its k~d invokes IDI'86, as illustrated below: 

At the ID.1'86 pralpt. (-) various letters (with RAM ad:lresses} 
can be entered as cc:nmarD options. Several are listed below: 

CPi'lta MENmG 

As:o 
Bs:ol,o2,o3 

""c 
Dno 

Ds:ol,o2 

Efile 
Fs:ol,o2,c 
Gs:o · 
Rll,t2 

Ls:ol,o2 
Msl:ol,o2,o3 

Qin (or QQl) 
Rfile,s:o 

Ss:o 
SRs:ol, s :o2,x 

Tn 
v 
Wfile,s:ol,o2 
Xr 

Begin entering assellhly larJ3Uage ccrle at s:o 
Find any differences in two blocks of RAM, one 
fran s:ol to s:o2, am: the other extending to s:o3 
Exit ftan IDr86 
Display caitents of the 192 bytes of RM4 be.ginning 
at s:o, in both hexadecimal arx1 AS::II formats 
Similarly display everything fran s:ol to s:o2 
Ar1'J key stops the scrollirg, returns the - proept 
Load a specified executable carmand file into RAM 
Fill all the RAM fran s:ol to s:o2 with character c 
Begin eXeO.ition of CXllllla!'iCl file, starting at s:o 
Calculate Sln'll Cil + t2) I am difference (fl - 12), 

· · for hexadecimal riuni:>ers tl, · f 2 
Display oantents of s:ol to s:o2 as assenbly code 
Move cattents of (sl:ol through sl.o2) to an area 
begimil'J3 at sl:o3 (or at s2:o3, if s2 Specified) 
Read input frau port n; or write outp.rt: to port n 
Read a file frcm a disk into RAM, startitl:] at sm 
If s:o not specified, 00'1'86 displays start address 
Display oontents of s:o, replace with keyboard input 
Search for pattern x f ran s:ol to s:o2, ar¥3 
display where x begins, if x is foun:l 
Execute n program steps, displaying CPU states 
ShcM the loc::ation of a file manip.ilated by E or R 
Save on disk as "file" the contents of s:ol to s:o2. 
Display arrl rodify register r of the CPU 

Use the MC-a:s oontrol character ""c to exit frm ID.1'86. 'lhe 
CXR:lJRR'ENT ~ OPERATn«; SY'S'l'EM PRCX;RAMMER'S GUIDE provides 
aMitional detail on the use and capabilities of 001'86. 
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DIR 

DIR[S] d: file [Q\] 

'1he DIR cxnnan3. displays a list of files in a user area of a 
specified drive, or that resemle the iooicated files. '!he DIR 
mrmard is used to determine what files are in a specified 
directory area. DIR accepts wildcard syrdx>ls (* and ?) in file 
names. 

In its si.nplest form, om without a.rr:t arguments or m:xiifiers 
displays all of the files with the om attribute in y.our current 
direct:oey area that have the DIR attribJte. The c:x:ai:eud: 

4C>DIR · 

displays the names of all the files with the DIR attribute on 
user area 4 of drive C:, in a four~lumn display. Pile names 
wit.h fewer than eight characters before the extension are listed 
as if thrJ had blanks preceding their file type. 1'1e above 
caREl'd provides the same display as "DIR *.*," since the default 
value is •all names and all extensions." If a display has mre 
directories than will fit in a sirr;Jle screen, ya.i nust use the ""s 
system o II ud to stop the scrolling ("'0 restarts it), or request 
a mxe restrictive listing. For exanple, to display only 
filenames starting with "M" in the same directory, type; 

4C>DIR ••• 

'IO list only the DIR files with one-, two-, three-, four-, 
or five-letter names and with the extensiai JW< in ycnr current 
user area, type: 

4C>DIR ????? .. BAK 
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To list files in a user area other than the one which you 
are in, use the [Qi] option with n the mmt>er of the user area.. 
Fbr exanple, to list the names of all the files that have the DIR 
attribute on user area 6 of drive B:, give the oanani: 

O&>DIR B: [G6] 

F.ach account, hc:Mever, has a unique entry in the PASSHD file 
which specifies its accessible user areas. The [Gn] DIR cx:xunaOO 
Ci3l"O:Jt be used to display the names of files in directory areas 
where you are not allOl!t'ed access in your login PAS9iD file. 

The [S] option causes the DIR ccimnand to dispiay the names 
of all files in a Specified directory area, ircluding both of DIR 
and SYS attributes. (See the SET ccmnard for nDdifyi.ng the DIR 
or sYS attribute of a file.) For exanple, the cx:nmard: 

6C>DIR[SJ A:*.Cltm[GO] 

will display all of the file names on user area 0 of drive A:, 
regardless of whether they have the DIR 6r sYs attributes.. 
Unlike the SDIR cei1mam, llafever, the DIR cxmnand with the [SJ 
option does not indi.Cate which attribute a specific file has. 

~ DIR[S] carman::1 can be used, in ccnjunction with the l> 
control charac'!ter, to print out the names of all of the files 
that are in a single user area on an archival diskette. 'Ibis 
1 isting can be attached to the paper sleeve of the diskette, or 
kept in a bcund catalogue, to assist in retrieving files frcm 
diskette storage. Rement>er to repeat the "'p coomand when you oo 
longer want the pr inter to echo the screen of your terminal. 

. . See the CXN:URRENT ~ ~ SYSTEM tJSm'S GUilE 
additional information. 
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'1he tall <' >d disables al 1 piysical terminals except the 
system o::ma::>le ard writes the coo.tents of th! cache buffer to the 
hard disk. 'lbe cxnsole screen displays the message: 

All other terminals heaJme inoperative until the IC-OOS 
systs. is aloaded by pressing the RE.9EI' b.lttai. 

Exalrple: 

em sb::>uld cnly be given by the system manager. 
Before givirliJ a IXMN a::anand, type ltH> -A to be sure that IX> 
other uaca are ai the system. since IXH1 will disable their 
terminals. If 1H> -A sh::Jws that other users are logged in, use 
the tm.rm ""W'en:i to warn them that ycu plan to shut down the 
sys tea. 
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JX:Ni.5UB is an cptiooal file a:ntaini1'J3 ocaoands lihi.Ch are 
to be executed as part of the sb..ttdoN'l procedure. Reed. about the 
SYSINITSJB am. USERINIT.SJB for ideas oo how this file might be 
used. 

An exaaple of a IXHi.SUB file is: 

;evmple of a IXJilti.SUB file 
TIP 

nie maintenance of this file falls \Dier the. juriadictioo 
of the system manager. It is diso1ssed again in <2IE:ip4:s 3. 
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'lhe LtlUC'l!SE'l' OO!llMTd resets the flCHJY disk drive. 'type the 
IlSKRESE'l' • c a avi before yoo. change a flOf:'JP.i diskette.. If you do 
rrJt give mi argument to I&<RESET, all drives are reset. Ycu can 
specify the inlividua.J.. drives that yai want to reset. 

Examples: 

~ resets all flClf'P.i disk drives. 

'Ibis reaets floppy drive B:. 

Ol\>DSICRESBI" D:,E: 

This resets flq:py drives D: am E:. 
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Dti.CJID is an c:ptic:r.ial program "4rldh will run after the Inti' 
cxmnam is given.. '!his pro:rram file can be use:i to aJStomi.ze 
yair system by executiDJ a program "4rldh you want to be part of 
YOlI' sh.itdcllD procedure. It JmlSt be located C11 user area O of 
drive A:. 

An em111Ple of a O"WMnd to create a Dti.Cf.ID O,)llWQU file 
is: 

This • s •1d N:JUld cause the system to always display the date 
am time ~ yo.i sh.it dcNl the system. 

'Ihe mint.enance of this file falls under the jurisdictioo of 
the system mnager. It is discussed again in aapter 3. 
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EDd:filel d:file2 

ED is a text editing utility provided by Digital Research, 
Inc. It can be used to create a00 modify various files used by 
r«::-005, inclu:ling LPRS, MO'ID, TIYS, V'l"IYS, and the .SUB files 
used by the system manager to aistomize MC-DJS. 

Unlike character~imted text editors like W:XdStar that 
are mmouly used in office work, ED is a line editor that 
operates by creating lines of text in a maoory buff er. Al tlx>ugh 
line editors like ED are widely used in prograntni.ng, engineering, 
and scientific applications, readers who have experience using 
character-oriented text editors may regard ED as not very easy to 
use. Gifford reconwnends the use of other editors, s\Ch as 

· WordStar, instead of ED for most business applications. 

Readers who have no other text editor, hc:Mever, can create 
or rilodify a file by typing the keyword ED followed by the name of 
the file that you wish to create or m:Xlify. For example: 

will create a new file TEST.~ if the file does not alread:y 
exist. If TEST.co: already exists, ED will allow you to m::dify 
it, and will save the m:>difia:l versioo as TEST.ro::: and rename the 
original file TEST.BM.. If a drive nane (like "C:•) had followed 
"TEST.ixx::=n in the oarmand line above, the edited ve rsiat tiOU. ld 
have been saved on that drive, rather than on your current drive. 

You can also provide tl«l file names in the oarmand that 
inVokes JID. 'Itle first file is the "inp.It" file that you are 
10'.Jdifying, and the second file is the •ootpit" file that EI> will 
create. If you type the ED ke~rd witOOu.t any file names, the 
program will prompt you to identify the inp.It and outprt files. 
An extensive description of ED and a tutorial en its use is 
provided in Secticn 4 of the CON:URRENT ~ OPERATI!C SYSTEM 
USER'S GUIDE. 
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All of the l<!-IX>S editing oontrol characters (1*Je 2.3-3) 
can be used with ED, but "c, "p, and ""s (page 2.3-2) do not 
l«>rk ooraally when ED is in "insert IOClde" (after I or i). 
Listed below are sane ccmnam options that can be used with ED: 

o md 

tA 
nA 
B, -B 
"c 
ne, -re 
nD, -nD 
E 
Fstring"z 
fstr ing"'z 
H 
I 
i 
Istring"Z 
J, j 
nK, -nK 
nL, -nL, OL 
nMcX:lmnCl1d 
n, -n 
n: 
n:oc:mnand 
Nstring"'Z 
0 (Y/N) 
nP, -nP 
Q (Y/N/"'C) 
R 
Rfile"z 
S,s 
nT, -n'l", OT 
u, -u 
v, -v 
ov 
nW 
nXfile"Z 
nZ 
"z or ESC 

Put entire inp.it file into merory buff er 
Add next n lines fran input file to maoory buffer 
M:>ve pointer to begiming {B) or end (-B) of buff er 
Abort an ED macro coomand (option M below) 
Move pointer n characters forward (nC) or backward (-nC) 
Delete n characters before (-nD) or after (nD) pointer 
Exit fran ED, save edited file, return to te-OOS 
Fin:l a string of characters, ignore upper/lower case 
Fird exact character string ("'Z marks end of string) 
save file an5 reedit, using current outp:it file as inp.it 
Enter insert node, translating lower to upper case 
Enter exactly (ug:>er/lawer case) keystrokes to buffer 
&lter a string of characters at the p::>inter 
Used in oarmands to insert ard delete strings 
Delete n lines before (-nK) or after (nK) pointer 
M::>Ve pointer n lines forward (-n.K) or backward (nI<) 
EJlecute specified cxmnand n times 
M:>ve pointer n lines forward or -n lines backward 
MJ\1e to line n: 
Elecute camand (K/L/T) down to but not b!ycxld line n: 
search for a string in inp.it file beyon:l meoory buffer 
Abandon all changes, return to original input file 
M>ve pointer n pages (23 lines) forward or back {-nP) 
Exit fran ED to K':-IXlS without savif¥3 any work 
~ad into the buffer a block that you created with X 
Read into the buffer a file called file.LIB 
Used in string substitution comnands 
Display the previous (-nT) or next n lines 
Translate lower case to upper case (-U = toggle off} 
'lbggle line nunt:ering on (V), off {-V) 
Display the aIOCIUllt of space renaining in memory buffer 
Write first n lines of buffer to disk as outp.it file 
Write n lines to the disk as temporary .LIB file 
wait n secon1s t:efore executing the next ccmnand 
1hl of string; separates file names in R comnan'ls 
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~ d:file 
BRA d:file {XFCB] 

'1he ERA ccmna00 erases files that have the IM (1'read-write"} 
attril::ute. ERA can be used to to make disk space or directory 
space available by deleting unwanted files. You can protect 
sensitive files fran unauthorized access by copyirr;J them to 
floppy diskettes, renoving the diskettes to a secure location, 
and then using the ERA o::mnand. to delete the files fran the hard 
disk. 'lb delete the file AMBRIAN in user area 8 of drive C:, type: 

8B>EAA. C:AMBRIAN 

nie SET camand can be used in several ways to protect 
files fran deletion by the ERA ccmnaOO. With the SEl' cxrnnand a 
file can be given the RO {0 read: only") attribute, or a password 
can be required. to erase a file. For exanple: 

2B>ERA D:FILEX;PA.SSW:JR> 

'Ibis erases the file FILEX with the password PASa«R> frau 
user area 2 of drive D:. See the description of the SEr o:nnard 
for nore details on the ~a.rd 00 attributes am file passwords. 

The ERA ccmnand accepts wildcard specifications (*,?) in 
file names. (Great caution is advised in the use of the ERA 
o:mnand with wildcard specifications, sirce the wrcng wildcard 
specification can destroy valuable files. "1he ERAQ callllaild is 
nuch safer to use than ERA.) If you cxmnand the system to delete 
all of the files in a directory area with the *·* notation, the 
operating system will ask: 

Qnfira delete all user files (Y/M) ? 
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Type (Y) ar (y) to erase all unprotected files in the 
direct:oryJ arry other key returns the system pranpt without 
erasirMJ tJrPf files. Addi ticnal exanples of the use of wildcards 
with EPA are: 

'Ibis erases all unprotected files of type .BAK in user area 2 of 
drive C:. 

'!his eraaea all of the unprotected files with two, three, and 
four-letter names begiming with "FL" in user area 4 of drive B:. 

If the [XPCB] option is specified, then only the extended. 
file ca'J:Liol bloek is erased. An extended file control block is 
created by the SET CCJll'1BJX1, am caitains supplementary 
information .used for password protection of files. 

4B>ERA MXHS.OLD [XPCB] 

If protection has been ser to CPF, this erases the password 
of the file RBCORL6.0LD, but not the file RB:XmDS.OLD itself.. 
(If the label of drive E: has been SE!' with PR:>T0:T = CN, and the 
XFCB cart:ains a file password, then the ERA program will request 
that you type the file password before it will erase the XFC:B. 
'1he descript:icn of the SEl' camiaOO in this manual provides 
infomatim at drive labels, file passwords, and password
protect:l!d labels.) See also the CXHlJRRJ:NT ~ ~ SYSTEM 
USER1S GUtlE for ~·s dcx:umentation of the ERA and SE!' cc:rmands. 

'lbe RDSt cu11tu1 operator errors in MC-DJS involve using ERA 
with wildcards and unintentionally erasing useful files. By 
usin; the safer ERAO ccmnarrl (see next page) this risk can be 
substantially reduced. 
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llmQ d:file 
!RIO d: file [XFCB] 

'lbe EIWJ o •Pdm de1etes fil.es with the RW ("read-write") 
attrib.lte. It can erase unwanted fi1es, thereJ::¥ DBking directar:y 
space ex fi1e space available en yoir disk drives. It is 
nomally used with wildcard (*, ?) file specifications.. 

'!he ERPO ("erase with query'') cnooand resedJles the ERA 
o::mnanl, rut ER1!() asks for o::nfirmaticn before each deleticn. 
'lhis feature makes accidental deleticn l.ess likely, and lets ytll 

delete files selectively within the grcq> of files matdliD3 ycur 
. wildmrd spec:ifioatiai.. ErulO has the same syntax as F.RA, but 
with dia1ogue. 'Ihe follari.rg is a EMO n:::mmam am. a ~t: 

CB>ERl(l *·* 
B: lX'Ol"ft. ~ ? 

Since B:*.* mearis every RH file in user area o of drive B:, 
EBAQ wi11 ask you for a response for eadl of the fi1es in this 
directory area. 'fype (Y) or (y) to delete IXXDMFNr.'lXt', er type 
an;y other key to keep the file in your di.recta:y. ~may 
propose erasin;r a file with the RO attriblte, rut even if yo.i 

affirm that it s'hcu.1d be deleted, ERAQ will print a message that 
the R:> file was not erased. 'l'1e program wil 1 then go ai to ask 
yoo aba.tt the next fi1e, until it has queried you Cl'l every fi1e 
in the directory area that matches your wildcard specifioa.tiais, 
or Wltil you exit with a '"'c oontrol character. 

'Ihe SE!' ocmnarrl can be used to protect files frcm deleletiai 
by ERNJ (cc by ERA), by assignirg to fi1es either the RJ ("read 
Cilly'') attribute or a file pa8S'«>l"d that prevents deletiai. 1be 
labe1 of a drive mst be set with PK7I'0:T=CN for file passwords 
to be effective. ('Ihe ERA. am EAAQ cannands are disable:i oo. M'rf 

logioa.1 drive that has teen SEl' with the ID attril:ute, tut this 
last metb:xl is oot dependable protecticn, since a ~ 
o:maan:3. or: '"'c restores all drives to RW status.) 
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'lhe followi.D3' CY'llllliD3 \tDlld propose far d.eleticn every 
file wh:Jee file extensicn is .PAT en user area O of drive C:. 

OA>ERAQ C: * .. Ml' 

If )Q1 affirm that yt:11.1 want to delete a file that is 
protected bj' a file password, am if the drive label is set with 
protectim CB, the ~program will ask fer the file EBSsword, 
which you wt present to delete the file. If yo.i oc::a•Dt present 
the file pasl!uxd (Whidl is not echoed cn the screen), EMO 
does D:Jt delete that file, but queries you about the next file, 
if any. If a group of files have the same passl«>rd, yai can 
include tbe paSSWOJ:d. in the carman:i line, but in this case the 
file pua::a:d that you type will ar1"A8t ai yo:ir screen: 

lC>ERllQ A:*• !XX!; MiS'IERY' 

'lhe above o::mend refers to all the files oo. user area l of drive 
A: wh:ll9e extensicn is JX'C and wb:Jse file password is MYSTERY. 

'lbe J!RllQ CD!!MOO am delete file passwords, 'but mless 
protectien is set Oft" m the logical drive label, ycu must be 
able to p:ovide M::-006 with arrf file password that yai want to 
delete. '!'he fol.ladng exanple with the (XFCB] optiai: 

causes ElUIQ to ask yoi Whether to erase the passwords of all 
the files with two, three, four, an:i five-letter names beginning with 
"DR" en user area 2 of drive B:. The files themselves will oot. 
be deletmd. If the label of drive B: is set with protectiai. CN, 
the PlO£ICWl wi.11 demmD after each affirmative resp:nse that you 
type tbe pas•A'Xd that you want deleted. Only if you present the 
oorrec:!t puuord will the exten:ied file o::ntrol blodt be erased. 

See the CXN:URRDn' CP/M OPmATING SYSl'EM USER'S GJIDE for 
additirnal irifOi'illilticn rn the ER1IQ a:mmarrl.. 
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PILES 

PILES 
PILES d:@nocJe 
PILE d:file(Q:l] 
FILBS c .... 

FILES is a program that lets you list your file directory 
using various formats. It lets you access extensive informaticn 
about each of the files in any directory on a Gifford syStem or 
in a DR M:!t network. FILES also recognizes DDre powerful 
wildcard synt>ols than other M:-IXlS utilities. Displayed 
bel<M is a list of the options that are available with the FILES 
program. 

-1 IDng format: give additional informatiai about each file 
-r :Reverse order: list in reverse alphabetical order 
-s R!cord size: give the size of the file in records (US bytes) 
-t Tine order: list in order determined ~ ti.me s:tcmps 
-u Usage ti.Be: display last access and m:dificatioo. tine 

'lhe option lists additional infornation about each of the 
files in your directory. Below is a sanple ccmmand and output: 

2C>FILE.S -L 'IEST.OCX:: 
rsa nd 1024 o::t 18 12:n im 
\ \ \ \ 

1 2 3 4 

test.doc 
\ 

5 

'!he meaning of each of these fields follows: 

1) •RSA,• stands for •read only," "system," and "archive." 
Reflects the current status of those respective attributes. 
If an attribute has oot been set for a file, the display 
reflects this by showing a hyphen ("-") in the correspcoding 
position. fbr exaaple, if this field shows "-," none of 
the three attributes have been set. 
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2) •RWD" stands for "reading,• "writing,• and. •aeleting.• 
Beflects the status of the file's password protecticn. A 
file my be protected with a pasS\«lrd from other users 
readinl}, writing, or deleting that file. For excmple, if 
this field sh:lws •r-," the file has been protected from 
bei03 read by other users. 

3) This field imicates the size in bytes of the file in 
question. In our exanple, the file TESI'.O::C is 1024 bytes. 
If the record size (-s) option had been specified, the nurrber 
8 would have been displayed instead of 1024, for that is the 
size in 128K records of the file 'IEST.:CO:::. 

4) 'Ibis time am date is the last time that the file was m:xUfied.. 
For u.tance, it would reflect the last usage time the file 
was edited by WordStar. If the -u option had been 
specified, the file's last access time would have been 
specified. For exanple, if you used the TYPE canand to 
view the o:ntents of the file, the time that you issued this 
ma1&m would be recorded by the -u optioo. 'Ibis field cnly 
can display date and timestanps if you have timestanping 
enabled for that drive. If you have oot enabled timestanping 
for that drive, the time field is displayed as all blanks. 

5) 'Ibis field displays the rame of the file. File names are 
displayed in lCMer-case lettering. If you are using the 
FIU!S pircgrma over the network, node names will be displayed 
in uwm;-case letterin:J. 

SaetilEs the name will be sinple, as in: 

test.doc 

If the file is in arnther directory, drive, or ncde, t.lte name 
will be omplicated, as in: 

l.fb:test.doc@SALES 

'!be second display is interpreted as the file named 'IEST.JXX; on 
user area 14, drive B: on the node named SALES. 
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'l'1e nr.g; program is equipped to recognize a nuch mre 
extensive array of wildcard characters, than the DIR oc SDIR 
connards. A list of these wildcards and a short definition of 
each follows: 

? 

* 

Arrj single character. (Note: ? has a m:xe restrictive 
meaning here than the stardard "?" wildcard synbol.} 
Arr:t m.mber of characters. 

{ ] 
["' ] 

Any of a classs of characters. 
Arri but a class of characters. 

'lbese characters may appear .anywhere, any nuidJer of times oo 
a carmand line. Here are sane exanples: 

FILES ??? 

FILES A* 

FILES *A 

FILES A*B*C* 

FILES ["'A]* 

FILES * [AOC]* 

Flt.PS [A-D] * [J-M] 

FILES A?C 

FILES [A-FP-RIZ]??? 

All files with three-character file names 

All files that st.art with "A• 

All files that erXI with "A" 

All files that have an "A" somewhere, 
follot'fed. by a "B11 saoewhere, 
follD.el by a "C" sanewhere . 

All files that don't start with "A" 

All files that ccntain either an 
"A, 11 "B," or a "C,"' anywhere in the name 

All files that start with a letter in 
the range "A-D, 11 and end with a letter in the 
the range "J-M" 

All three-character files whose first 
character is "A" and whose last character is "C" 

All four character files wbose first 
character is in the range "A-F" or "P-R" or 
is "I" or "Z" 
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'lhe mtdling- patterns described above may be applied to the 
following three areas: 

1) the user area am drive (before the colon) 
2) the file naE 
3) the network node nane (if you purchased DR Net) 

'Ibis means that yoo could sutxnit a oomoam like the following: 

2C>FIU:S [024-7] [AC} :*'IEIM*@*TIO* 

rib.is comaan:1 is interpreted as all files oo user areas O, 2, or 4 
through 7, a\ drives A: or C:, and whose file name contains the 
string •term" anywhere in the nane, but only on network nodes 
whose node ME cootains the string TIO anywhere in the net\IX)rk 
node name-. 

'tllen specifying user areas and mltiple drives, as in the 
exanple above, sane rules nust be adhered to. 

l) If you are going to look in mre than one drive, (for 
exanple, [~] :) you Jlllst specify user area nurrbers. For 
exanple, you oould submit a conmand like this: 

OA>FIUIS [024][ACO]:*.OO:: 

but not like this: 

OP.>FILBS ( .ACD] : *. IXX: 
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Yoo can also use wildcards to specify user area nud>ers. 
Fbr exauple: 

?[ABC]: Iooks in user areas 0-9 of drives A, B, an3 C-

??IAD:J: Iooks in user areas 10-15 of drives A, B, and c. 

*[AOC}: Iooks in user areas 0-15 of drives A, B, ~ C-

S::> if you want to look for a file or files in user areas 0 
through 15, specify the asterisk wildcard and not (0-151- 'lhe 
FILES program will interpret this to mean that you want to look 
in user areas O, 1, and 5. 
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REM 

lU&Jli 

'1be l'OlltlAT prcgram is used to prepare new diskettes for use. 
FORMAT will work with 5.25-inch diskettes or 8-inch diskettes and 
autanaticelly detects and formats single sided or double sided 
diskettes. A lll.DdJer of formatting q>tions are available for 
8-inch diskettes. Gifford c.oop..tter Systems: reconmends that for 
8-inc::h, ~·use double sided, double density diskettes formatted 
with 1024-byte sec: tors. For 5.25-inch diskettes, the FORMAT 
program cnly formats in the single sided format of CP/M-86 for 
the IEM PC, and requires a 5.25-inch f lcppy disk drive. 

When yai run the FORMAT program for 8-inch diskettes, the 
left-hand floppy drive becanes drive A: and the right-hand floppy 
drive is always drive B:, regardless of whether those desig
nations are normally used by logical drives of your hard disk. 
If your systen has a single floppy drive, the :roRMAT pr03ram 
thinks that drive is drive A:. 

If yai are running ~-oos in Illlltiuser DIJde, make sure that 
no ate else is using the diskette drive. 

~ begin formattin;J, 111t the diskette to be formatted in a 
right-hard floppy disk drive, with the write-protect notch 
covered by an adhesive tab, and enter: 

'!his program pronpts: 

o I JIPlo Disk Sm> E¥sten RHWr Vers.im 3.1 
Im Cit...,., MPJM 8-16, and IC-IXS - Modified 7-10-84 

~ lkive (A: - D:, E: - B:) : 
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'1he ~ions allcw for up to eight (8) flq:py disk drives on 
a system. 'lhe IDRMAT program does not reoognize hard disk log
ical drives. If you have two flq:py drives, the left-hard drive 
is drive A: am the right-ham drive is drive B:. If you have 
four drives oo. one Disk 1 controller card, the third and fourth 
drives become drive C: am drive D:. Drives E: - H: refer to 
5.25-inch drives on the Disk lA oontroller card. ('lhe FORMAT 
program is the oo.ly program you will receive with MC-OOS that 
refers t.o physical rather than logical drives.) If your syStem 
has a single floppy drive, enter (A). 

Ehter the drive in which your diskette is to be formatted. 
D:> not type the colon or a RE'IURN. 'lhe program resporx1s: 

select Disk &xm:t ..ie (O, 1, 2, 3): 

0•128 2=512 
1 = 256 3 = 1024 

~is displays how nany bytes (roughly equivalent to 
keystrokes) that each sector w:lllld hold urder each format option. 
Gifford Ckmplter Syst:ens recomrends that you use 1024-byte 
sectors since this gives you the 1JDSt data storage. S:>ftware 
from oamercial suppliers en 8-inch diskettes is usually 
distributed foi:matted wi.th 128-byte sectors (oPtiat 0). 

If you are formatting a diskette in the right-hand drive, 
the program responds: 

<l:m.fina ready ftr foamt a:t disk drive B (y). 

Insert the diskette into the drive and press (Y). Il:> not 
press RRIURN. 'lhe EURMAT program fornats all tracks, and 
verifies that they were formatted correctly. 'lhe program shows 
its progress during the format and verification phases. 'lhe 
program displays an F for each track it formats and a V for each 
track it verifies. If S, c, or E appear instead of v, reforJ'llat 
the diskette. If it occurs again on the diskette, this inlicates 
the diskette is bad arxi should be discarded. 
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If the ite1AT program consistently gives S errocs when 
formattin;, it is likely that the disk drive needs repair, and 
you should contact your dealer. Similarly, if you have tt«> 
flcwt drives, and the same diskette she.Ms errors when formatted 
on one drive, but not en another, or if one drive cannot read 
diskettes formatted by t.he other, you should call yo.tr dealer to 
discuss possible disk drive problems. I:b not call your dealer if 
you cannot format diskettes with exposed write-protect notches, 
siooe your system is designed to respect that protection. 

Open o::mpleticn of formatting, the program prcnpts: 

> 

Type your response after the proopt. 

If yoo. select the R optioo, the program requests new 
parameters, allowing you to reformat yoor floppy diskette with 
new specificatioos. If you press :REI'f.mN, the program will ask 
you to OJn.firm that a fresh diskette is ready for formatting. 
After ya.i type (y), FCR4AT will format the diskette. 

Ren a>er that the POHMAT program obliterates arrt informatiat 
that existed oo a diskette prior to the FORMAT operatioo. If you 
make a mistake arrl format an inportant diskette, whatever files 
were en it cannot be recovered after FURMAT has run. 
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The ~ oamnand is used to generate the rc.ra; system 
file. It is very unlikely that yoo. will ever need to rWl the 
Gl!Rl:PM cctm\did to make a new version of the M:..IX'IS file. 

'l'1e GENC1::ffl ocmnand should be run on a disk with all of the 
files stJR>lied on the system diskette, especially all that have 
file types of .a:N am .RSP. We recxxanend that you use a oopy of 
your original boot diskette. 

'l'1e G9«XPM program will aooept an input file which contains 
all of the parameters which IDJst be specified and chaD]eS whidt 
should oocur in the ll91 MC.rxl3 file. Input files can be created 
in the nat-document mJde of WordStar or arrz word processing 
program. Gifford supplies you with a series of input files on 
your MULTitmR CXH:.'t1RRENl' oos XIOS DISK. You can sen:! console 
outplt to an output file. 

Each o:mnand in an input file should appear in the same 
order in which you entered it in the GENCX:PM menu program. Every 
u::ammd should appear on a separate line follOffed by a~. 
'!be last a:dBand in the i.nplt file should· be: 

Gl!NSYS 

'lb acx:ess the Gl!BXPM. menu program type: 

and the program's menu will be displayed on your screen. 

See Gifford's manual OJSIOMIZDr; YOOR MULTIUSER o:H:.lJRRl!Nr 
ca; SYS'l'EM for additional information on using this pro:;ram. 



'1be Gl!R:MD creates a .CMD ccmnand file frcm a .H86 file 
(similar to files created with the A.SM86 cxmnand). GIR:MD is a 
progranmer's utility not required in ordinary applicati<XlS. 

'!'he GlllCMJ o:mnarx1 converts hexadecimal format (.H86) files 
to executable (.CMD) files. Hexadecima.l files are usually 
created by the ·Mi486 assen'bler language translator. Foe exarrple: 

takes the file JDIO.H86 and creates the file :e::ao.am. 

See the CDOJRRENT £!>L!1 OPF.RATmi sYS'IDo1 PKGWOIER'S OOIDE 
for addi tiaml information. 
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BmR tqdc subtopic 
BBC2 tq>ic ALL 

'1be HELP CUiihdlrl S1.g>lies information alx>ut the system, or 
about pro;:Jrams sugx>rt-ed by the system. You can also make your 
own HELP files (files with extension _qr,p that HELP can display), 
or m:rlify the HELP files suwlied by Gifford Caq;luter Systens. 

Gifford Ccoputer Systems supplies a MC-DOS HELP file called 
f«lX&HLP, describing carmarrls an:3 files in MC-rx:G. 9::xne other 
programs also have their own HELP files. 'lb get help, type HELP, 
the name of a .HLP file subject (with oo .HLP extension), am the 
subtopic of the subject on which you need help. For exanple, to 
f ioo oot about the 'lYPE ccmnand in MC-l:Xl3, give the a:mnarr:3: 

'l'o get general information on a subject, type HELP arrl the 
HELP file name. 'lbe HELP pro;:Jram checks the .HLP file that yoo. 
specify for the subject of GENERAL. For a list of the subtq)ics 
in a HELP file, enter "AUJ' as the subtopic. The following 
exanple lists a HELP file called PASSWD.HLP, with three subtqlics 
"GENERAL, II "NEl«JSER," and n PASSWORD:" 

?general 
'!be PASSfl> file defines the en:n:ypted login p!liSSNlxd, 

initial default user IUllber, drive, printer, optional appli.catiaJ. 
progrma, teDllinal access, ana user area at" cs for eveey- valid 
acoomit IRE m a Gifford te-DE systE& 
?nelltJSer 

'1be JHD3RR utility JmSt be used by the system Wll!lljeC to 
create an:! ~ the PASSllD file. Qll.y the ~ acxxDlt 
can use the WJSElk progra& 
?pas'MXd 

'Die PASSllR> progran pend.ts users to cbanje their 011D 

ei1Crypt:ed login passwxds in tbe PAS9I> file. 
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tJBrers can get help m PASSMD by typing any of the 
following mids: 

'!he RSal> file defines t:he encrypted login P ! ! mdr 
initial default USM tul>err drive, printerr q>timal applicatim 
progr• terllina.1 aoo es , ard user area access for every valid 
accoont - m a Giffm:d IC-IX6 systelL 

In the exanple above, the HELP program displays the message 
under the subject ~" Alternatively, you can type: 

gera:al psssuxd 

This displays a list of subtopics in the PASSWD.HLP file. 
To get infom!ltioo oo a specific subtopic of the PASStl>.HLP file, 
such as the subt.opic. NBMUSER, type the carmand: 

OA>Bll.P MS8NI) RIHJsER 

'!be · B IA utility mat be used by the syst:em ...ager to 
create aid wdntain the PASSIB> file. Q1.ly the 9syri/t8ll' acocult 
can me tlle U..CNCR (JCOl'JZ'aa 

USers who take the trouble to learn how to ask the HELP 
oarmand to display information fran .HLP files, and how to use 
the ALL optioo to list subtopics, will fioo that they can use 
rrore of tbre features of M:-DlS and of other software for which 
HELP files are available. HELP files are nore convenient for 
nost users than printed documentation as a source of informatic:n, 
and can rt.duce the need for users to refer questions directly to 
the systet manager or to custaner service engineers. 
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H8LP files are files with extension .HLP that can be 
displayed. by the HELP cannand.. A HELP file can be created or 
m::xUfied with a text editor like FD or ~rdStar in ncn-doculrent 
node. 'lb add a subtopic to a HELP file, you nust enter the name 
of the subtq>ic on a separate line as a single word preceded by a 
question (?) mark. '!he text to be displayed follows, begimin;J 
oo the next line. If the text of a subtopic occupies Jll)['e than 
23 lines, type .~ (begiming with the period in the first 
collllm.) to irrlicate the bottan of a screen of text. '!be HELP 
program will prarpt the user to press mr.l'IJlti for a:lditicnal text. 
If you do not type ".PAGE" in this wey, 1003 texts will scroll 
off the tq> of the screen before users can read your advice. 

~be accessible fran every user area and logical drive, 
all .HLP files IlllSt be Sm' with DIR and R') attributes, and nust 
be kept in user area 0 or drive A:. If it is necessary to nDdify 
or a:XI text to a HELP file, the SET cxmnanc:l nust be used to 
tenporarily assign the Hi attribute to the .HLP file so that it 
can be m:Jdified by a text editor. 

Each HELP file should have the subject of~ in it, so 
that users can get general information abcl.lt the program by 
sinply typing "HELP" and the name of the subject. 

Each HELP file has an index file associated with it, wtK>se 
file type must be .NOX. 'lb create the in:lex file, give the HELPNDX 
carmand with the file name. For exanple, if yw. had just created 
or no:lified the exanple HELP file called PA$WD.HLP, you nust 
give the oc:mnarrl: 

Unless you run HELPNDX to update the irrlex every ti.He you 
11Ddify a HEl.P file, the HELP caunarrl cannot access the JIDj_ified 
text. Maintenance of HELP files falls under the jurisdiction 
of the system manager. By supplementin;J Gifford's MC-In3 HELP 
files with custan files reflecting the current needs of users, the 
system manager can autanate sane facets of on-site support. 
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RUWll: file file file ••• 

'1be Rl!LPRDX COitlnaud updates the iooex to the m,p files 
after a llBlP file has been created or md ified. 'lbe Hm.PNDX 
program llUSt be run if any .BLP file has been m:xlified or if a 
new JILP file is created. If you oo not run the HECavx program 
after changi.n:J your mLP files, the HELP coomand will not 
functicn.prq:erly with the new or irodified .HLP file. 

'It> use the HEl.PNDX program, your current directory area must 
be user area 0 of drive A:, and the .HLP files must be in the 
sane directory area. Type the key\«>rd "HFl.PNDX," followed by the 
nane (oc list of names} of arrt HELP files that have been created 
or nDdified since the last time HELPNDX was invoked, without 
typi03 the file extensiai .HLP of the new HELP file. For 
exanple, a4'['°6e that a HELP file called PASSWD.HLP had been 
nx:idifie:l: by acXling new subtopics. tt\'le system manager nust type: 

'!his creates a new irdex file called PASSWD.NDX. Once an 
index file is created or updated by the HELPmX cannarxl, the 
HELPlEX. o:asswld need mt be used again Wltil a .HLP file is 
created or .xtified by ED or by WOrdStar (in nc:n-document nr::xle). 

All fR:.1? files rust have the extensicn .HLP, and nust be 
SET with the DIR am II) attriootes in user area o of drive A:. 
A HELP file ccntains the text that the HELP coomand displays on 
screen, separated into subtopic~ Each sli:>topic has a sirgle 
word foc a heading, followed by a text describing that 
subtopic. 'ftle heOO.in:J Bl.lst begin with a question (?) mark. 
l'd1en a user invokes the HELP ccmnand, the HELP program uses the 
irdex files created by HELPNDX to find the specified subtopic 
within a BBLP file and to display on screen the text for that 
subtq:>ic. Use of the mll'mX o:mnard falls within the 
jurisdictim of the system manager. It is discussed again in 
a.apter 3, Section 3. 7. 
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'lhe HIS!'ORY file records and timestanps all ~given 
to the system. HISTORY is an optiooal file. If the file does 
not exist, then no historical records are maintained. If there 
is reason to think that unauthorized use of a system is being 
attenpted, the HISTORY feature of MC-IX>S may assist the system 
manager in identifying and correcting t.he problem. 

Because the operatil'J3' system writes every oonnam line to 
the HIST<m file (if it exists), inplementing HISTORY scmewhat 
reduces the speed at which the system operates. '1he e·ffect on 
system performance of a HISTCR! file varies with the nwti:>er of 
users, and with how they are using: the system. 'lb implement the 
HI~ feature, give the o::rnnarrl: 

'Ibis will create an enpty file in user area 0 of drive A: to 
which the syst.ern can add information as it is generated. Qily 
CCllllBOO:s given by users who log in to the system after you give 
the o::mnard alx>ve will be recorded. Once in use, the contents of 
HISTCR! will resent>le the exanple that follows: 

tty6 Omary 14 23952132392040 7221984 1364 pip a:-e:data.fyl [vrw] 

The first three fields {in this exanple '"tty6 Omary") are 
the~ (fran TTYS file) of the physical terminal or no:Iem, and 
the relative t:eDUna.1 DQllber of the virtual terminal that issued 
the cxmnancL In MC-IXE a physical tenninal can sUfPOrt up to 
four "screens,• correspcnUnq to virtual terminals, mmtiered O, 
1, 2, and 3. 'llle next field is the account name by which the 
operator 1099"ed in to the virtual terminal. 'lbe last field lists 
the actual a ..,.Id line- entered fr011 the keyboard.. 
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In the same exanple of a line fran HISI'ORY (but with blanks 
inserted for greater clarity) the other numerical fields are: 

14 
\ 

1 

2395 
\ 

2 

21 
\ 

3 

32 
\ 

4 

39 
\ . 5 

1. Virtual "IJeEminal. nwber 

204 
\ 

6 

2. Jll!WS since January 1st, 1978 

0 
\ 

7 

3. lb.Jr of the day (24 hour clock) 
4. Iii.mm .of the hour 
S. Se a.a of the mirute 
6, Julian a.y of the year (1-366) 

7 22 1984 
\ 

8 

1364 
\ 

9 

7. Dlly of t.he week (Sunday = 0, M:mday = 1, Tuesday = 2, etc. ) 
8. Date in R:llth-day-year format 
9. P:tcgzM. file link nwber, a serial nwrber shCMing how many 

coomand:s had been recorded in the HisroR2' file when this 
conmenJ was recorded. The link lll.Dtber of the last cxmnard is 
also written in the first line of the HisroRY file. 

~ CXJ1Plete HISI'CRi line is reproduced below. 

tty6 a.my 14 23952132392040 7221984 1364 pip a.-e:data.fyl [vnr] 

'!be meaninJ of this entry in the HISI'rnY file is:: 

"Frca virtual terminal 14 (the first screen of i;ilysical 
terminal 6) scmeone tA1o logged in as "mary" gave a PIP ccmnarrl to 
CCJP':I an3. verify a file called MTA.FYL to drive A: fran drive E: 
at thirty-nine seconds after 9:32 flll on Sunday, July 22, 1984, 
the 1,364th cx:mand recorded since the beginning of HISTORY." 

If YQJ. erase the HISI'Cm' file, carma.oo lines are no longer 
recorded by the operatin;J system.. '!he creation and maintenance 
of HIS!'CIW' falls under the jurisdiction of the system manager. 
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IRlti>lk 

Dll'tblR d: 

'lbe INITDIR COl1IMl1d m:difies the directory of a logical 
drive to SUQ;>Ort timestamping of files. 'l'1e SEr ocm:nard, not 
INI'IDIR, activates date and timestanping, but SF:r cannot do oo 
until an INITDIR oonma00 has reformatted the directory. The 
INITDm procedure is necessary because time and datest:anping 
occupy extra space in a directory. INITDIR ooly reformats the 
directory, oot the data area where files are store:i oo a disk. 
The INI'IDIR ccmnand can be is.sue:i either fran the drive whose 
directory yo.i intend to reformat or fran a different drive. All 
the user areas of a logical drive are affected by INITOlR. ti:> 
other users can be active on the system when INITOIR is invoked. 
To reformat the directory of logical drive B:, for exanple, type: 

OA>INI'!DIR B: 

'!he program will ask Yoo to OCl'lfirm the ccmnard: 

IRlmnt mu, ACl'1VHB 'l'Dm 9lMPS Pell W!D'lll> dUVB 
lb yw want to re--fomat the directxxy on drive B: (Y/ll)? 

Type (Y) to ncdify the drive B: directory, or any other key 
to exit without reformatting. If any files are in use on that 
drive, INI'IDm will not work, and you will get an error message. 
'lb avoid this ):X>tential problem, the system manager oust run 
INrIDIR before any other users have logged in to the system. 

If the disk has already been reformatted for time and 
datestanpirg, the INI'l'OIR pro;ram displays the message: 

Directxx:y already refct:mtted 
Do ym wcmt to L«XJYeC tia!/date space (Yftl)? 
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Type (I') to eliminate time aoo datestanping. If you type 
(N), timestallping remains active on your disk, but INITDIR will 
ask yoo. if you want to rerrove the current time arrl date stanps: 

lb you wat. the exist:inJ tiE/date sl:allps cleared (Y/11)? 

Press (!) to clear, or (N} to keep the existing stanps. 

If the disk label is password protected, the INimIR program 
will display the message: 

DirecbXy is paswxd protected 
Paa cat. pls,ss. > 

If ycai &:> not enter the oorrect password, mITOm will 
terminate lri.thout noiifyin:J the directory. 

A directory of files with date and timestanping requires 
DDre space on the lClg'ical drive than a directory of files without 
date and timestanpiD;J, and fewer entries in the part of the 
logical drive that oolds the directory of files. You nust 
have at leaat 25% of the total directory space available to 
accx:mu:d!b! the memxy requirements of date ard ti.mestamping. If 
there is mt enough space on the disk directory when you type the 
INl'lDIR et 1d, the INITDIR ccmnan::3 displays the error message: 

A logical drive whose directory has been rocrlified by INITDIR 
remains reformatted, even if the system is p:rwered <kMrl or the 
RESEl' tuttat is pressed.. That is, INITDIR is a "one time" 
CX:iilhctnd that need not be repeated Wlless you decide to eliminate 
timesta'llpir'Jj or exterd tirt'estanping to another logical drive. 

See the descriptiai. of the SET ocmnand and the o:R:URRENr 
~ ~ SYS'D!M usmt'S GODE for adiitional information. 
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KB!S file 

'1be KEYS program makes it convenient to program the 
special function keys of the TeleVideo 950, the Freedan 200, the 
OCS-SO, the WY-50,. and any other terminal whose functiCll keys use 
TeleVideo 950 protoools. 'lbe KE'lS prcgram uses special tenplate 
files that you can create with any ASCII text editor, Slrh as ED 
or WOrdStar (in l'lOiHiclcument roode). You can create as many 
different template files as you wish,. and so yoo. can develop a 
wrole library of fuootion key definitions that are optimized to 
suit _various proj~ 'lb assign a tenplate file to the functioo. 
keys of your physical terminal, you invoke the ·KEYS program by 
enterirg a camiand of the followi.D;J formi · 

~ tenplate 

Here template is the name of a file whose file type is .KEY". 
All of the virtual terminals supported by your p\Tjsical terminal 
will use the key definitioos provided by the tenplate file. For 
exanple, to use a tenplate file called SAMPI&KEY to program your 
terminal's functioo keys, you Illlst type: 

Telrplate files have a sinple structure. A tenplate file 
consists of a series of lines, each one de:licated to a specified 
functioo key. The first character in the line,. called the key 
syllbol, represents the key to be pro;ranmed. '!he remaining 
characters, the text, represent the characters which the 
associated key will sem whenever it is pressed. 'lbee;e tenp-late 
files RI.1st have a file name of no rore than eight (8) characters, 
and ftllst. have .KEY as the file extension. For· exanple, a file of 
key assignments for·-SUperCalc might be named OC.KEY'" while a file 
of key assignments for dBASE II might be called DBASE.KEY· 
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'1'o assign the definitions contained in a file called 
l:BASE.Df to pro;Jranmable keys, type: 

'1'> reassign these keys accordi.n:J to a file called SC.KE.Y, 
type: 

OA>KE!S· SC 

If DlS.CM> is assigned SYS aOO. oo status by the ccmmand: 

OA>SEr ms.om[SYS,001 

then a COf!!1 of KE!S.CMD in user area O can be invoked by all user 
areas of a logical drive. 

'lb create a tenplate file, use WordStar to create a file in 
the na"l-dcx:unent m:::de (i.e., fran the "OPENIOO MENU" enter (N) 
rather than (D)). Give your file any name that yru wish, but 
make sure that it has the .Km!' extension.. For exanple, you could 
call a file 'IEST.KE.Y, but do n:>t call it TEST.TRY. 

Yoor file can have as many lines as you have function keys 
to prog:ra. For the TeleVideo 950 and the Freedan 200, a single 
key canseni one message unshifted. an:1 a different message 
shifted, ilO in effect you have twice as many logical function 
keys as physical ones. 'l'1e first charac:ter in each line must 
contain the syntiol for the key that you wish to program. The 
actual syntiol used to specify a function key is not dictated by 
the KEXS program, but is dependent on the terminal itself and 
shcald be defined in the user's manual for that terminal. 'lbe 
rest of the line can contain characters representing the data to 
be transmitted by the specified key. 
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'l'he charac"ters which each functicn key is to send are l'X>t 
stored in the nain mencry of your carp.tter:, but in the internal 
menory of the terminal itself. Sioce this internal storage 
capaeity is in all cases quite limited, you are restricte:l as to 
the nunber of characters ycu can assign to each function key and 
to each terminal. For exanple, the 'IeleVideo 950 allows up to 63 
characters per fUnc'tion key and up to 256 characters total. See 
Cllapter 3 of Gifford's VIRIUAL TERMINALS USER1S MANUAL for a 
list of these special furx:tion keys. 

In counting prcgranmed characters to determine whether they 
exceed the maximum nuitber pennitted on a given terminal,. the 
following rule applies: A carriage return counts as a charac:ter, 
so any line in your definition file that does not terminate with 
a caret ("") should have oo rrore than twenty-six (26) data 
characters for a OCS-80, 255 characters for a Freedan 200, and 63 

. for a TeleVideo 950. The caret ("') itself 00es not OOlU'lt. as a 
character. 

See Cllapter 3 of Gifford's VImuAL TERMINALS tEFJ~.IS MANaAt. 
for ad3itional informaticn. 
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IOOlR.CllD is an optional program on an account's initial 
default drive arrl user area, which will run before the login 
process is ocapleted. 'ftlis program file can be used to custanize 
your systaa by executirq a program which you want to be part of 
an individual account's login procedure. IOOIN.OID has limited 
applicatim on IOOSt systems. 1Ihe IOOIN.&JB file will have 
greater value to most users, sirx:e it can execute nultiple 
ccmnards. 

Ycu can rename any ccmnand file "LOTIN.CMD" with a PIP 
cannard For exanple, SURXJSe that you wanted a IOOIN.CMD that 
would aut:Dmtica.lly check. the appointment calendar of any account 
whose initial default directory in the PASSWD file was user area 
12 of drive B:. This oould be done by making AP the LOOIN.CMD, 
and creating a copy of the program in that directory area with 
the followirr:;J ccnrnand: 

OA>PIP B:LOOIN.Ot:>[Gl2] =AP.om [VKW] 

Note tta.t this creates mltiple oopies of ooomand files, 
since each initial default area requires its own IOOIN.CMD. If 
you wanted ewery account to autanatically check for ai;pointments, 
the USERINIT£MD feature is mre efficient in the use of disk 
space. 1!'e LOOIN.Om and LC.GIN.SUB files are appropriate where 
special initializaticn prooedures are neede3 for saae (bJt not 
all) aooounts, in contrast to USERINIT.CMD and 'OOERINIT.SUB, 
which are designed to initialize all accounts in the same way. 

The Jlaintenance of this file falls un:ier the jurisdiction of 
the systaa manager. It is discussed again in a.apter 3. 
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UEIR.stB 

LGGIN.SOB is an optional file on an acxxxmt's initial 
default drive am user area which contains oarmands to be 
executed before the login process is carpleted.. '1he follawi.n; 
exanple shows you hcM you can use IOOIN.SUB to check your 
appointment calemar and electronic mailbOx:, reload the special 
function keys, am dislpay a screen of advice before the login 
prcx::ess is ccnpleted. All of the files mentioned mst exist: 

; S pie ImDl.Sl.B file m cbeck: yciur AP scfMdJJe 
AP 
; Displ.ay all ll\IL entries in your •i.lbaK 
MIL 
; rad fun:t:im keys for ag>llcation 
IBIS m200 
; Display llRJ 
'YPe l!DT«B.'API 

nie description of the SUBMIT CXIUl'laD1 in this chapter 
provides detail on the creation am use of .st:JB files for 
InJltiple cannands. Note that the IOOIN.stJB file affects only 
those accounts whan the PASSWD file assigns to an initial default 
directory where a LCGIN.SUB file exists, while USERINIT.BUB 
affects al 1 accounts at login. For that rea90ll, USERitfPr.SUB 
should be used for initialization r<ntines intended for everyQ'le, 
while IOOlN.SUB files should be created for irr:U'1i&lal acoounts 
that WCJ.ll.d benefit fran special treatment at login. 

'!be maintenance of this file falls under the jurisdiction of 
the system manager. Since each IJXIN.SUB file only af.fects a 
simle directory area, there is not rruch risk in allowil'JJ users 
to experiment with this feature if they understand how it works. 
'lhe system manager sb:uld read about sYSINIT.SOB, USERINIT.saB, 
and the rema.iniD3' custanization files in this chapter for ideas 
on how to use the cust.omization features of MC::-t:XlS. 
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The uxnJT ooomand is given to log an aco::iunt and its 
current virtual terminal oot of MC-DJS. After the :u:xnrr cannan::l 
is given, the carp.iter displays the banner and the llaa!: pronpt. 
When a I£9XJ'r ccmnand is given, the system updates the tJl'MP ard 
WIMP files. '!be u:a:»r cannand is given by typing its keyword: 

The system respcnis by logging out the acrount and by 
displayil"l3' the banner arr3. the Name: prQ!Pt on the screen. 

Failure to use the J.DX(JT cx:mnand will reduce the usefulness 
of the time acxn.mtiD3' utilities a00 the WllJ carrnard, aid can 
oarprani.se system security by allowing unauthorized persons to 
access the system via an unattended but logged-in terminal. If 
you have a wockstatioo. that supports llllltiple virttJal terminals, 
be sure that yoo 103 out fran every virtual terminal when you are 
finished using the sys~ lftle keyboard of a terminal that is 
logged ait can still switch screens to other virtual terminals. 

The status line of fl'DSt terminals can be progranmed to shcM 
if backgrourrl terminals are still logged in, as illustrated in 
the sanple V'ITYS file c:n page 3.3-9 of this manual. All should 
be logged out when ycu finish your work. 'lb make it easier to 
give the u:rcnr co111rand, the KEYS camand can be used to program 
a fuootioo key to type "u:xn:rr" in a single keystroke. 

If the Al1ltS1' file is not on user area O of drive A:, the 
system will not go into nultiuser DKlde until the user at the 
system ccnsole gives the u:GX11' coomand. 

'1be ux;cu.r c:cmnard does oot detach a printer that has been 
attached to a virtual terminal by a "p control character. I£XDJT 
is not an ordinary cxmnand file, but is part of the M:-Il)S shell, 
se> it cm•K>l be erased nor assigned attributes by SET or OISE!'. 
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I.Ol.'.X.JT.$.JB is an optiooal file in an acoount's current drive 
am. user area wh.idl. 0a1tains cx:mmams to be executed before the 
lo:JOUt process is cmpleted. Read about IOOIN.SUS, SYSINIT.SUS, 
USERINIT.suB ard the remaining SUP.MIT files for ideas en how to 
use the custanizaticn features of r.c-ra;. 

'lbe follcwirr:J exanple file shows hew you can use IDXXJ'l'.&JB 
to view your ai:p:>intment calerx'.iar and your mailbox before you l.cq 
out of the system: 

;Sanple I.DCnJT.SUB file to check ~ am MAIL for messages~ 
AP 
~ 

1Ib create or ncdify a sutmi t file like this, use a text 
editor like FD or lbrdStar (in ncn-doo.ment IOOde). If a user 
logs out :fran a directory area in whidl oo I.£XDJT.SUS file. 
exists, oo I.CGCVl'.WB comnams will be executed.· 

'lhe maintenance of this file falls under the jurisdictioo. of 
the system manager. It is disalSsed again in Oapt:er 3. 
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'!be LPRS file describes the characteristics of each printer 
~ttached to the system. It has the sane format as the "rnS file. 

An eumple of the file is: 

0:8:1:82n:O,ltEO:SJBt.1!11 printer• ~ :Instrments 
1:8:2:8ln:l,h-p:ll-P grapdcs plott.er 

The file has ooe entry for each printer a: plotter ai the 
system, and the fields are defined as follCAr1S: 

IJf!N t:Mll> Mm:~:PK1r<XXL:LPR NN41!::CXJ+fENT 
\ \ \ \ \ \ 

1 2 3 4 5 6 

1. Mn•her Of tbe device, as printed on the ba:k panel. Printer 
0 is t1w default printer for users, unless the PASStl> file 
specifies ..,ther printer or plotter. If you have a parallel 
prints, there is no need to designate this is in the LPRS 
file, as this designatioo is hardware deperdent. 

2. Print.er baud rat.e. The default is 9600. Baud rates codes 
are the follCMing:: 

0 • 9600 
1. llO 
2 • 300 
3 • 4iOQ 
4 • 1200 
5 • lmG 
6 = 2400 
7 = 4800 
8 • 9600 
9. 19200 
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3. Optia'lal. BS-232 bardlBre laDlbaking. The default is 0. If 
handshaking is necessary, enter the m.uuber cor:respcndi.ng to 
the type of harkishaking needed fraa the following: 

a = No handshaking 
l = Hardware handshaking (I7rR) (RS-232 pin-20) 
2 = Software handshakiBJ ~ 
3 = Reserved for custom ai:plication 

4. Optimal ., mcaticns pcotacol. The default pcotcxx\l is 
8 data bits, 2 stop bits, arKl oo parity, which is the setting 
for RDBt printers. For: e~le, if your printer requires a 
pcotoool of 7 data bits, 2 stop bits, even parity, enter 72E 
in field 4. 

Data bits 
8 
7 

St3ap bits 
2 
1 

Parity 
N (none) 
0 (odd) 
E (even) 

s. Printer name. The names given here are used in the 
IC-OOS PRINTER CUiiiwd, which changes the pcinter. In the 
example file ai the pceceding page, to access the printer on 
p:xt 1, give either ale of the follQtling two CD'l'mands: 

2B>PRIN'mR 1 
2B>PRINTBR H-P 

6 • Opti.cnal • ' ! •l field. 

'Ibis allQfS up to 100 characters to provide additional 
information about a printer a: plotter. 
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Check the i;rinter manufa:::turer's manual for printer baud rate, 
hardware ?6ldsl'8:king, an camunicatioo.s protcxx>l. 

'!'he tas file can be m:xlified while the system is running in 
mltiusec IDie. ~ the file has been modified, type: 

'!'his will reset the system to the new specificaticns witbJut 
the need to shut dcMrl the system. 

The 11Ulllber of printers aOO. plotters that can be supported by 
an MC-C:O:S system is specified in the XIOS (extended input/output 
system). If a systan is reconfigured to s~t a greater nunt>er 
of printers and plotters than was knoWn to Gifford when the 
system was ordered, it nay be necessary t.o install a larger XIOS. 
Read the Gifford pub1 icatiai CUS'l'CMIZDI; lnlR MULTIUSIR 
CClCORIBtr ~ S!SllSM fcx details on how ~m:lify the XICS. 

Please NOte: If you have a parallel p:inter attached to yooz 
system, there is m need to designate this in the LPRS file, as 
this designaticm is hardware dependent .. 

The maintenance of this file falls under the jurisdiction of 
the syst.a mmager. It is discussed again in Chapter 3. 
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&ULnam 
MIL userl user2 user3 
MUI. Al:l. 
MIL <file NAMELIS'l' nanefile 
111\IL -c 
llML -R -A -V 

'lbe MAIL utility allows a user at a terminal to send 
messages to other users attached to the network running ~ 
'lhe nessage is sent to a 9mailbox" where the "addressee• reads aD3 
deletes the message. 'lhis mailbox resides in user area 15, drive 
A: of the system node. If the system node is down, mail service is 
unavailable for the entire network. Pb!' the MAIL program to 
work, the NB'lUSERS ard tnMP files oust be ai the system. 

Mail assages can be either a file created by a text editor 
such as li:>rdstar or a message typed directly to a "nailboz• by 
the MAIL program. 

'Jhe syntax that you Jr1Jst use for sending, receiving, and 
checking for ail follows: 

Seining nail: MAIL <file NAMF.LIST namefile ALL user ... 

:Receiving nail: MAIL -R -A 

Oleeking nail: MAIL < 

A definition of each of the carmand argunents listed aoove 
follows: 

<file 'lhis is the file nane of a file oantaining a nessage. 
'Ihe < sydx:>l BUSt. precede the file name. '!bis file may be created 
with any text editor. 

IW?LTflf' 'Jhis word IDJst be typed en the oomnand line befor'e you 
type the nane of the file that contains a list of accowit na&es to 
which you want to send your message. 
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naJ1efi1e 'lbis is the file that ccntains, on separate lines, the 
account 1'li!llies to which you want to send yoor. nessage. 

ALL Hail am be sertt to all accounts by using this camiand argument. 

-R (R!verse messages) By typing MAIL -R, you will see a list 
of all of the messages in your mailbox in reverse order, where the 
JIDSt recent message will be p:>Sitioned at the top of the list. 
'Ibis enables you to read the Dl)St recent message first if you 
scroll through the messages by pressing RE'lURN. 

-A (All messages) By typing MAIL -A, you will see a list of all 
of the subject headers for the messages that you have been sent, 
plus all of yair mail will be displayed without pronpting. 'lhis 
list will have the oldest message positioned at the top of the 
list, unless you type MAIL -A -R, which will reverse the 
chronological order. 

-C (Oleck for mail) '!yping MAIL -c enables you to check if you 
have aey ail without having to log out and then log back in to 
the systea. Users who frequently receive mail while they are 
logged in -.y want to include a "MAIL-C" line in their ux;aJT.SUB 
file to see if new nessaqes have arrived. 

-v (Display verskn nwd:>er) 'fyping MAIL -V displays the version 
number an:J copyright nessage of the MAIL program as well as a 
list of all of the subject headers for the nessages that you have 
been sent. 

'1b send a message to a user oo your node or to a user on any 
other nc:de tbat is currently attached to the network, type: 

where LIRla\ is the account to whom you want to send the nessage. 
'1he naues U9ed by the MAIL program nust corresp:ind exactly to the 
account entries in the P~ file. In a DR Net network, the 
accomtt to wbc:& the mail is sent nust appear in the NE'IUSERS file. 
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'lbe MAIL utility now proopts you with: 

ai>ject: 

You should respond to this pronpt by typing a brief descripticn 
of the subject of the nail that you are about to send. QlCe you have 
entered this informa.ticn, the MAIL program will pronpt: 

> 

You can enter any text you want on this line, and ai subsequent 
lines. If you have Word.Star on your system, you can enter 
directly into a ttxdStar file, thereby having the advantage: of 
using VbrdStar text editing ccmmards, by typing the following: 

By typing the cxmmand above, you are now writing your MAIL 
message fran inside w:>rdStar. You can save your file aid exit 
using the normal N:>rdstar comnand procedures, which will take you 
back to the MAIL program pronpt. (If you are using a text editor 
other than WxdStar and you want to use the -E option, rename a 
£QEi. of your text editor program to ws.am. For exanple, if you 
are using N!wtA'.>rd, make a COf?:1 of the file Ni.CMD and nane the 
copy WS.CMD, because the MAIL pr03ram will be looking for the 
ws.c:x:> file. 'lhis will enable you to use the -E option to invoke 
a '*>rdstar file into wich you can save your MAIL message.} You 
can now exit from the MAIL program by typing a single pericx1 (.) 
oo a blank line. MAIL then sends your message to the user (s) 
that you iOOicated en your oonmand line. If you want to cancel a 
nessage, type: 
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If a porti<Xl of the text of your nessage exists in a pre
existing file, yw can read this file into the text of your 
message by typing: 

"1he file which you specified will be incorporated into the 
text of ycxir message. 1he text of the file which was read into 
your message wil 1 not awear on your screen. H:Jwever f if you 
would like to read your message prior to sending it, type the 
fol.lowing: 

and the tezt of your nessage will be displayed. on yoo.r screen. 

You can serxl the same message to nore than one account by 
adding the account nues to the end of the comnand line. Fbr 
exanple, to sem a message to 8CXllD'ltS named "chr is• anl "robin, II 
type the a 

You can also create a file in w::irdstar, non-docunen.t m:Xle, 
that contains a list of all of the people to whom you want to 
sem a message. SuA;>ose you want to send a nessage called 
ANNUAL.RPT to everyone in the Sales I:epart:nent. Create a file 
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called SALES.ISI' and list, oo. separate lines, the account nams 
of everyone in the 5ales Departnent. NJw type: 

2A>MAIL <ANNUAL. RPI' NAMELIST SALES. L.ST 

and your ANW'AL.RPT file will be sent to everyone in the sales 
Department who was listed in your file called SALES.ISl'. You 
D11st type the «<>rd "NN4ELIST"' after your filenane for this 
feature to w:xk. '1he •<• in the oonmand above tells the MAIL 
program that the attached word is the name of a MAIL message file. 

'lb read nail, type : 

If you have mail, you will be shown a nunbered list of all 
of the MAIL nessage subjects headers that are in your mailbox, as 
well as a sum total of all of the nessages that you have been 
sent, fran whcm each message was sent, and the ti.me ard day that 
each nessage was sent. 'Ibis list might look scmething like the 
following: 

QJpyr igbt (C) 1984 Giffacd QJnplter 9Ist:eE 
Giftoro ail versicn 2.1 ~ 1 ? 1 far help. 

3 Essages 
1 john 1l!ill 
2 eric 'Jbu 
3 pau1.a Ek' i 

..Jun 11, 1984 11:09 am "new price list• 
Jtn 12, 1984 8:55 pa •racquet ball• 
Jun 13, 1984 12:34 ~ "benefits .meting• 

Fach of these messages may be read by typing the nwrber that 
oorrespcnds to the ai;:propriate letter. Suppose that you want to read 
Er ic1s uessage first. 'fype (2). N:tw if you want to read Paula's 
massage (3), press the RE'lURN key, an:3 the MAIL program will take 
you fran message 12 to message 13. 
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After yoo read a message, you can tell the MAIL utility what to 
do with it (suctl as save it in a file, or forward it to another 
account, oc si.uply delete it}. Displayed below is a list of 
options that the MAIL program reoognizes: 

D 
if 
p 

H 
M 

-p 
Q 
R 

It fn 
s fn 
u 
x 

• 
+ 

Delete current RBsage 
.... ...:IStar 
Blr: JI d the airreot -ssage to s Wt21e 
Print the beaters of all perding m!SSageB in ailb:>Z 
llilil a E'SSage to 9 +<ne 
Pr:lata ~ me age so far 
QD:it,. LE&We deleted JESSage:S permmently 
B!ply to seder of current JEssage 
a.ts a file into your current Essage 
Sift current message to a file 
Dlc>la,rs a list of users attached to the neblcrk 
Blit frca Mn. but do not delete mrked DE s•.JeS fral 
•il!Jm: 
Omrwls the current message that yai're writing 
Prints tbe 111.il progr•'s help EllJ 
DilPla:r the airrent aessage 
DUplay tbe nezt W'S&age 
Di.lplay the previcus JEssage 

Listed below are definitiais for some of the optiais listed 
above: 

D 'Ibis .will delete the current message, and type the next nessage. 
'lbe current Essage is aily remved fran your mailbox: when you 
exit fran the MAIL utility by typing {Q). 

R 'Ibis q»t.ioo. is used to reply to a MAIL message after you 
have read it. By typing (R), you can instantly respawl to the 
current Mosaage, an:1 that response will autanatically be sent to 
the sender of the original nessage. After you type (.) t.o end 
your response, the following message will be displayed on 
your screen: 
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P 'Ibis will forWard a message to 9:lDEOlle. If you read a message 
and decide that it WOJld be useful for soneone else on the 
network to read that message, type (F) an:l then the name of the 
account or the nanefile <X>ntaining a list of aCCOW'1.t names to 
tihom you want to forward that message. 

9.Jppose that you logged in to your system as Gail, an.i you 
reoo a massage with the subject header "test• that was sent from 
Kent and that you want to forward it to Nancy. 'Ib do this, type: 

tllen Nancy logs in to her system and types MAIL, the 
followiD3 line will a:PPear en her screen, indicating that Kent 
sent a nessage t.o Gail who has forwarded it to her. 

1 ga.il<~ 1l!d ~ 13, 191M 8:48 pa "test· 

M 'lhis optioo. is used to serXI nail to other users. It is the 
equivalent of typing MAIL. 

B 'lhis will print out a list uf all of the subject headers of 
all peming aessages in a milbox. 'lhese messages are listed with 
the oldest subject header positiooed at the top of the list. 

s· fn !he "S" opticm, followed by a file name will save the 
designated nessage to a file. 'Ibis is useful if the Essage that 
you are reading contains leDg"thy text that you want to save for 
fUture reference. 'lhese files inc:lude the postmark, which 
iooicates the send.er, the tine and date sent, and the account(s) 
to wiDn the message was sent. You can specify many files at ooce. 
If you do not give a file name, the message is written into the 
file MBOX. 

+ 'Jbis will display the next message, and leave the current 
message in your nailbox. 

'lhis will display the previous message and leave the current 
message in your mailbox. 
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Q 'lhis option will exit you fran your session with the MAIL 
program. lfl'j nessages that you have not read, or ones which you 
did not delete, are left in your mailbox .. 

X &lables you to exit without RDdifying the mailbox.. With this 
option, any ~s that you marked for deletion are left in your 
neilbox. All nessages that you have forwarded to other accounts, 
or saved in files, are sent and saved. 

Mditional llJl:es Oil Mail with R!biorking 

EYery account that you list on the conmarX! line 1111st be 
listed in the NEIUSERS file. If you give a narre of an account that 
is not listed in the NEIUSERS file, MAIL gives you an error 
nessage, ax1 p.its the nessage that you sent into a file called 
DFADMAI.I. If you gave both valid a00 invalid names, MAIL seoos 
the nessage to the valid accounts. · 

1iben j1al send a message, the MAIL utility puts a postmark 
(the current tine, date, am. location frc:m which you sent the 
mail) at the beginning of the message. If the system file tnMP 
does not ezist, MAIL cannot determine who you are or from where 
you are sending the mail; your message is marked as being sent 
fran "tJNKJ«Nif. • 

Mail is kept oo. user area 15 of drive A: of the system 
node. 'Jhe "Eil.boxes• are files with the account's login name 
for the file name, and .MBX for the file type. Mail files 
continue to grow unless mail is deleted. -rtle system 
manager should periodically check the files on user area 15 
of drive A: to be sure that none are wasting disk space. 

If the sane person tries to send mail from~ different 
terminals simlltaneously, the result is unpredictable.. Also, if 
boo users !le!rE. mail to the sane account at the same time, the 
result is ~edictable. 

'lhe MAIL utility allows you to sem mail to and read mail 
fran user area 15 of drive A: even if your account in the 
PASSWD file does not give you permission to access user area 15. 

2.5-MAIL-8 



JIRD file 

1he MAKE 0::1111and creates an enpty file at your disk. '!his 
is useful if yru need to make a file that does oot contain atrf 
infoautioo. such as AtmET or a file suc:h as WIMP or RIS'l'CRY to 
which informatiat will be added later. 'lb make a file, give the 
MAKE CClllllaOO and the file name at the system prcmpt. For 
· ex:aftl)le: 

In all of these exanples, an enpty file of the name 
specified after the keyword "MAKE" is created in the directory of 
drive A:, in user area O. 
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MOID is the message of the day file. When a user logs in, 
the message of the day is displayed. 'Ille file name for the 
message of the day is MOl'D and the file is kept on user O of 
drive A:. Use this file for messages that you want all users to 
see when they log into the system. 'mis file can contain 
anythirg you wish, inclOO.in;J escape sequences to control the 
user's screen. Create and update the MOlD file with an editor 
such as II> or WOrdStar (in non-document rocde). This file is 
discussed again in Cllapt:er 3. 
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'1he name.NF:!' file is only used in DR Net local area 
neb«>rks. 'Ibis file is created by the NE!' ccmaand, ana is a 
mapping tenpl.ate that stores an image of the current neb.«>rk 
mapping scheme of the virtual terminal fran which ya.i give the 
NET cx:mnand. 'lhe scheme recorded in this tenplate is recreated 
autanatically when the account that matches nawe.JUfr logs 
in to the system.·. Camol.ly used DR Net coomands can be stored in 
your nameaNET tenplate. 

'lb create a name.NE!' file, type NET MAKE. 9J typing NET 
MAKE, a mawiD3' teuplate file will be created, using the current 
mawing scheme of the virtual terminal from which you issued the 
carmam. The name of this mappirg tenplate file will aefault to 
yoor current login account name, plus .HBT as the file extension. 
For exanple, if you have lo;Jed in as "lucy" an:1 have attached your 
terminal to neb«>rk resources by various NB'r CClllDafl3:s, type: · · 

'Ibis creates a mawing tenplate file called LOCY.Nm'. A message 
like the followil'J3' will be displayed oo your screen, iooicatir13 
that the program is creat.ir¥3 yoor tetplate file: 

Creating file lucy .net 

If a nane.NET file exists in your initial default user area, 
DR Net will use name.NET to recreate the netw::>rk mappin:J scheme 
saved in that file. Upon login, the system will respcn:I: 

Refer to the DR NEr tEER'S MANUAL for additional informatioo 
about creating arvlChanQing your mappi03 scheme. 
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'!be rem.mer file, name.REM, is an optiooal file which will 
be displayed when the user to wh::m the reminders are directed 
logs in.. The file name "name" must match the login acoooot name 
in the PASSlll file. The reminder files are kept in the default 
user area and drive of each account. 

Use the naae.RFM file to leave yourself a reminder to do 
sanething, since you will see the remirrler message each time you 
loq in to tbe system. 'lb make a reminder file, create the file 
with an editor such as ED or WordStar (in l'Q'l.-document -mde) fran 
the default drive and user area of your account. If you created 
a name.R!M file fraa a drive and user area other than the 
initial, yclll1 mst CO'fli that file to the initial drive ard user 
area whicb are specified in the login PA.SSWD file. Pot example, 
if you have logged into the aco:>unt "jane,• and the default drive 
for the aco:uit "jane" is drive D: and the default user area is 
9, then fraa a different drive and user area you would type: 

lC>PIP D: [G9J=JAN&RDl[V!Oi] 

Ch:le the file is on user area 9 of drive D:, there is no 
need to l•ve it in user area 3 of drive C:. tzb erase it fran 
user ar;ea 3, drive c:, area give the o::maand: 

lC>ERA .va&REM· 

You can, of course, leave reminder messages for other users 
using the above method, but it is more polite to send them mail 
with the MAIL utility. 
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J.IPJ MIB R 

'lhe NAMnmE program is used only in DR Net local area 
networks. 'lbe NAMENDE program is used to m:xiify the list of 
rn:le nanes that are attached to the network. 'lhis list of node 
nanes is contained in a file called NAMSVR.DAT which is located 
in user area 0, drive A: of the system ncde. 'Ihe NAMSVR.MT file 
is autanatically up3ated each tilre the NAMENDE program is run. 
'lhe NAMau:>E program is part of the sYSINIT.SUB file, so as soon 
as your system starts up, your node name will be added to the 
NAMSVR.DAT file. '!his file should only be IiDdified by the system 
mnager. 

'lbe NAMEKX>E program is run automatically by the local 
system when that system is booted. 'Ibis program logs in to the 
system node and writes the node ID number and node nane to a 
oormunication queue. 'lhe "receive" option is invoked by typing: 

from the system node. ihe NAMEN:DE program will detach and hang 
in the backgroum to read the coommication queue for the ncx3e ID 
nunber and ncxle name to update the NAMSVR..DAT file. '!he NAMl!HXlE 
seaming optioo fran the system node scans the earmamicatian queue 
periooically to naintain the NAMSVR.DAT file. 

'lb display a list of the existing node names arxl their 
correspcnding ID nunbers that are attached to the network, use 
the Nm.' NAMES conmand. 

See the DR NET USER'S MAMIAL for additional information 
about the NAM!:XDE program. 
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'lhe NM1SVR.MT file is only used in M:-OOS systems: connected 
to DR Nrt local area networks. NAMSVR.DAT is a binary data file 
which OC11tains a list of the nanes of the nodes that exist on the 
network. 'lhe names of network nodes listed in NAMSVR.DAT can be 
used by the MAIL, NET, PRIN'IER, WID, WRI'IE, and other K!-DOS 
ooomand.s to identify nodes. '1he NAMSVR.DAT file will 
automatically be created when the SYSINIT.SUB file runs during 
system startup. '!be SY'SINIT.SUB file runs the NAMEN:DE program 
which autaetically adds to the NAMSV&DAT file the nama of the 
node fran "1ich the program was initiated. '1he NAMSVIU>AT file 
should always be located in user area O of logical drive A: of 
node 0 (the •system node"). · 

'lb view the ~Dl\T file, use the NET NAMES cc:mnand or 
the NAMEHD program. If you change the names of net"'°1:'k ncxies, 
or add nore JiC-iX>S systems to your network, you mst m:dify the 
NAMSVR.DM file with the NAM»QJE conrnand. See the m NET USER'S 
MANUAL for additiooal information en the ?WI' and NAMEHDE 
cxmmands and Cll the NNtJSVR.DAT file. 



llln"" 
lBl' optiat local.device = renntedevice @node 
Im' DISl"IAY file 
IEr IBR 

'llte NET program is only used if your MC-IX>S cxnp.lter is part 
of a DR Net netWJrk. NE'!' is the only special neb«>rk ocmnand 
that DDSt users need to learn if their CC11p.1ter is linked to a 
DR Net local area neb«>rk. The other special DR Net ttmnarXJ.s arrl 
files (a:H'IG.NET, NAMmDE, NAMSVR.MT, am SE1NRl') are usually 
only of concern to the system manager. -

'!he NET program can operate in either of two ways: 

o In a MrW-driven ftDde, requiring yoo to select optioo.s fran 
menus that are displayed if you type the Nmr k~rd ·alone; 

o In a o · d no:Je, requiring you to provide information after 
the NE!' keyword, to specify what you want Nm' to do. 

'lbe menu-driven n::de is easier to use if you are unfamiliar 
with DR Net. '!he COltllB1'ld m::>de is quicker to use if you are an 
experienced DR Net llser who needs to change the ~ in which your 
virtual terminal is oamected to the resources of the network. 

In either the menu-driven or ocmnan:i no:le, the NEI' program 
is powerful and versatile, giving you access to the drives, 
programs, data, printers, plotters, arrl "queues" of the neb«J-rk. 
NE:!' also provides information about the current status of the 
netw:>rk, aoo. allowing you to ''map" nebork resources c:nto yoor 
terminal, so that ordinary MC-OCS a:mnands can activate devices 
that you have mapped with NEl'. Even nDre remarkably, NET allows 
you to save your current mawin:J of resources as a file. If in 
the future you need to connect a virtual terminal to the same 
network drives, printers, ard plotters of the network, NET allows 
you to reccnfigure your terminal to match a previously saved 
state in a single cannand line. 'Ibis feature of Gifford's MC-JX)S. 
replaces the elaborate step-by-step mapping that is required to 
configure ordinary local area networks. 
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If yai type NEr, this m:mu ag:>ears: 

OJ Qlmge a printer, drive, or queue assigt 
1) Display tbe ~k- st:atus 
2) Display the lEl.'tlork node IWS 
l) One::t to a l!Ertlork n:>de 
4) Dia O•llB..-'t ftan a lB'1\ilork node 
5} Save the current IEl.\lork cxnfiguratial 
6) Qmfigare the !E1'tlork: to a pceriaJsly sawed state 
7) 0-.ge the SPCXUR oonfiguratim 
8J Clear all printer, drive, ~. and noi.te assignnents 
9) Disxnuect CXllliplet:el.y frca the Rm'wDrk 

10) Display Cl Ad line help informtfm 
ll) BKit 

By typing a nunber in the range 0 to 11 yaz select the 
oorrespoidl.IJ3 optiai. F.ach menu opticin displays a Sl.Dnenu, 
which r~ts additional information on what you want the 
program to do. 

'lbe meanin; and use of each NET option and nodifier, default 
values, ..a other uses of NEr in CXltl'IWld. ncde are discussed in 
the Im ll!lr CSER'S MANU1\L. Readers wlD have experierx:e with other 
J..q>liiei:liitions of Digital Research's DR Net should be aware that 
the NE:r p«gram in ..:-ocs carbines the func::tions of several 
staBiard DR Net cxmnar¥is. Do not refer to the doculllentation of 
NE!' by other p.Jblishers as a guide to Gifford's NET ocmnarrl. 
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N!'l11J'm is the message of the day file for all systems 
attached to the network. When a user logs in, the network 
message of the day is displayed as well as the message fran the 
r«1ID file of the local ncde. The file name for the network 
message of the day is NETMOl'D and the file is kept on user area O 
of drive A: of the system node. Use this file for messages that 
you want all users at the network to see when they log in to the 
system. '11lis file can contain anything you wish, inclooing 
escape sequences to cxmtrol the user's screen. Create and update 
the NE'ftllJ.I.\) file wih an editor such as ED or WordStar (in non
document mde). 
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The NJS'l'USERS file is only used if ya.tr MC-:OOS cutp..Jter is 
pa.rt of a DR Net neb«xk. The NE'1'USERS file nust be located in 
user area 0 of drive A: on the system node. 'Ibis file OJntains 
the names of the accounts on the ne~rk: that are recognized-by" 
any program that needs to know if a user's account name is valid 
across the network. 

'lb create the NEl'USERS file, the system manager 111Jst create 
a file, with WOrdStar or any text editor in non-document. m:xie, 
and enter each acca.urt name across the network on separate lines.. 

'!here shcl.lld be no duplicate entries in this file. 
otherwise, each time that saneone uses the ALL option in the MAIL 
program to send a message to every account ai the local system, 
the same message will be sent to that user twice. 
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'1tle I8a:&!R program is a security utility used by the system 
manager to ne.intain the PAfam file~ 'lb use NENJSER, the system 
manager nust first have l019ed in as "system. 11 If SClllE!One who 
has oot logged in as "system" attenpts to invoke NFJUER, the 
system resp:n:ls: 

Sorry but the 'net.1lSIE!c' program can mly be run frcm 
the 'fi'l'./Sb!llll acxnatt::. Please check with the system -ager. 

To invoke N!HJSER, typing the key'«>rd N8tlUSER causes the 
main N8IJSIR. menu to appear, as shown in the following dialogue: 

Giffam OllpJter System - netlUSer 
Jlaintename Package 

Q:IP.rright (C) 1984 by G:i.ffixd Cblplter Sysbms, Inc. 
VeEsim 2 .. 0 of DeMJSer ~ m All) 3, 1984 

A} Ml a user. 
Bt Brief 1.istinJ of users. 
Q QaSje a user's parml!ters. 
Dt Delete a usec. 
B) Li.st users in detail. 

Z) llrlt. 
""C) JJbort, mike o> change. 

'!his program falls under the system manager's jurisdiction~ 
For further information regardin:J this utility refer to Section 
3.3. 
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'!he ~file specifies account login names, encrypted 
logJn passwords, initial default user areas, initial defaul.t 
drive designations, cptional terminal access restrictions, 
initial printer assignments, q>tional default pragram 
assignments, a list of accessible user areas, and carments on 
each account. A sanpl.e PASSID file is listed below: 

guest::c:l4:epson:l:submit denn:l4:run dem only 
michae l :q.JNrC8Fby3Mn:c: 1: ti: : : :al 1 terminals and user areas 
m:idem:y'l'5M:>9b34Axl:b:8::7:message:8:m::ldem bulletin board 
nancy:j9hPI92fz19j:c:l0:0:2,3:ws:lO:correspondence only 
sales:7BoJqvNt.CEpd:d:4:ti:4,5,6:dbase prospect:l2: 
steve:dCJ.'Pcl24w90n:a: 5: ti: 2 :dbase ma i 1: 5:mai1 irq 1 ist oo 1 y 
system:: :diablo:::: :no restrictions 

Each entry in the file has nine fields. The fields have the 
followirg flmctions: 

NAMB:PASSM:lm-:DRIVE :USER:PRINTER:ACCFSS :PI03RAM:USER ARfi'AS :a::MiENTS 
\ \ \ \ \ \ \ \ \ 

1 2 3 4 5 6 7 8 9 

1. Acccud: login nme. '!his can have up to eight characters. 

2. Optional password field. If it exists, the paSSt.JOrd is 
encrypted. 

3. Initial default drive. 'Ibis will~ in the ~-OOS 
prarpt. 

4. Initial default user area IUID!r. 'Ibis will ai;:pear in the 
MC-OOS praipt. 

5. Initial default printer (default=printer 0). You can enter 
printer names or nurrbers. 'lhe name or nurrber nust be in 
the LPRS file. 
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6. ~selective tawina1 aocess nw,ers. 'lhis is a list, 
separated by a::nnas, of the CXJ111SOle nunbers {frcm "lTYS, field l} 
that this aocount is allOtied to log in frcm. If oo 
assig:rm!nt is made in this field, the user has access to any 
teminal. 

7. q,tiCloal default 8l'JPlicatial program. such as SuperCalc 86. 
Ao:xlJnts with an entry in this field are autanatically entered. 
into the program specified.. '!he system searches for the 
pragr• exactly as if the user had typed it at the default 
prcapt. 'lhe account is automatically lo;ged out after exiting 
the program. '1be extension (file type) is oot iooluded with the 
progr• name. 

a. Acceaaible User Areas. This is a list of nunt>ers, separated 
by o s or hyphens for a range, of the user areas that an 
account: is allowed t.o access. If no assigmnent is made in 
this field, the aocomi.t has access to a!'t':f user area. If an 
acoomt tries to access a restricted user area, the system 
will tleny permissial. to access that particular user area. 
For elCZllllple, if you have been allocated user areas 3, 4, and 
14, ~ yoo try to DDve into user area 6 fran user area 4, 
the system will resp:nl with the following nessage: 

Yau don't lave per-Issi.al to ew nss user area 6. 
User d ... - '· 

9. ~ Ol"'~!D•·ts field. 

This <Xll'l.tains any cxmnents that the system manager may wish 
to incklde teqarding a PASSWD account. 
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Witional lbt.es m the I.Wiii> File 

'1he PASSWD file mst not be eapty. If the file is enpty or 
damaged, the eystem will lock up on startup and you will have to 
call your dealer. The PASSWD file slx>uld only be chalqed by the 
system manager, ard the NFJ«JSER program should be used to 
used to inplernent any changes in the file. Sin::e Rldification of 
this file is restricted to the system manager, it is documented. 
in nore detail in Oiapter 3. 

Ik> not use a text editor to create a PASSWD file, since you 
will not be able to encrypt any passwords that you p.it on account 
nanes. MC-OCS will not allCM you t.o log in t.o an acoount with an 
unencrypted password. Use the PASS«>R> or Nm«JSER CC'llllarrl.s t.o 
put pass«>rds oo accounts in the PA.SSWD .file. 

MC-DJS will put a special write password oo .the PAS9tD file 
during the 00ot process. If the label on drive A: has PlOD!Cl' 
set 00:, ooly the NEl«JSER. arXl PASS«>R> cx:maands can nmify the 
PAS$tD file.. Never put your own password oo the PAS$t0 file. 

In IC-IXlS system.s that inplement a high level of security, 
cnly the system manager's aooount ("system") should be allowed to 
access user areas 0 or 15. ntat is, field 9 of the PASSiD file 
slxx.tld not be left blank, but "1-14" or some nore restrictive 
list of user areas shalld be entered for accounts Qther than the 
•system" account. In a secure system, every account should have 
a password in field 2, to prevent easy access to the system by 
unautoorized users. 
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'!he PASSMH> program permits iooividual users oo the system 
to change their login pasfM>rd in the PASSWD file of either the 
looal syst:em. or any designated rerrote system. Because the PASSWD 
file is password protected, and because the login password field 
en PASStlJi is eoorypted, the PA.SSWD file cann::>t be edited by 
ordinary means such as EX>, WordStar, or any other text ed.itor. 
You can aily use PASSi«:JRD to change the password of the account 
t.o which yai are currently logged in. The PA.SS«>RD prcqram 
cannot be used top.it passwords on files or devices. 

'lb .rtm the PASa«:R:> program, type: 

For .-ple, if yoJ logged in as "Iilcy,• the prc:gram will 
respord: 

Giffon1 04uter Syst - Pasa.xd - verskn 2J) 
Oiangin!J rs 1 icm mr r.acy 

If you already have a pas~rd, the program will prompt: 

Old p mad: 

If what you type does not match your old login passw:Jrd, the 
prcgram will resp:ni: 

Sony. 1tlll did not. type the ex>rrect pa.ssurxd. 
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At this point, if yoo did not correctly enter your old 
pasSWOt"d, you will automatically exit from PAS&l«JRD. You will 
see the system prcnpt, arrl you JDJSt invoke the PASSWORD prcqram 
again t:o make another attenpt to change yoor password-. ('Ibe 
purp::>ae of this feature is to prevent unauthorized users fran 
changing your password.) If pi have oo current ~d, or if 
you typed it correctly in response to the earlier prcnpt, the 
system will ask: 

Rew pasmnd: 
Retype new pasmllCCd: 

ilien you respcn:i to this pratpt, your keystrokes will be 
echoed as blank spaces en the terminal screen. "!his is to insure 
that no one sees yoor password as you enter it into the PASSWD 
file. 

Your password can be any string of up to eight AS:II 
characters, irx:looing control characters, followed by a carriage 
return. Unlike in file names~ any characters, irx::luding perioos, 
camas, .semicolons, and blanks (the spa.cebar) can be enDedded in 
a pa$8"°rd. As before, the screen will show a blank space for 
each character that you type, rather than your actual keystrokes. 
Press the ~ key, and the screen will say: 

Type it again: 

'lb successfully change your pasS\«>rd, you must type exactly 
the sane thing both timesa If yoo do, you will have a ra!'jlrf login 
password, and you will automatically exit to the system pronpt 
without further dialogue fran the PASSroRD program. If your b«> 
versions of the new password are oot identical, yru will first 
get the error message: 
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You will also autanatically exit fran PASS«>m>, rut witha.Jt 
changir¥J ycur password. '!he purpose of this feature is to mke 
it imlikely that ycu will give yourself a new password that is 
different fr<:BI what yoo had meant to type. Be sure to rementier 
your new password, since yoo cannot refresh yoor menucy by 
displayin} the PMSWD file as the pasa«:>rd will always appear 
encrypted as twelve randau characters. If you ever forget yoor 
password, yai nust contact the system manager for help. 

If you want to cbanJe yoor password on a rem:>te system for 
which you already have an account in the PASSWD file, you mst 
type PASMR>, followed by @, ard then the name of the rerrote 
system. Slg;x:ise that yoo. have an account established on a syst.em 
called SN&S, and yc:u want to chan:;Je yair password for that 
account. 'lb do this, eype: 

The~ program will display the same screen pr~ 
that it does if yoo were changiD3 ycur password oo the local 
system. It will ask you to enter ycur old password, and then enter 
yoor new puhOtd twice. 

The next time that you connect to the SALES system, or login 
fr<D a terminal that is oonnecte:i directly to the SALE.S system, you 
111.1S-t supply the new pa.BEn«>rd. You 111Jst already have an account 
en the rE!llDte- system ard know the pa~rd for that accntnt in 
order to cban:Je it. If you don't have an account on a renote 
system that you wish to access, an account rrust be created on the 
rencte system by the system manager for that system using the NFMUSER 
pra:1ram. 'the ND«JSER p~ram can oo.ly be used to create new 
accounts on the local system. 

See the DR NET tm:R'S MANUAL for ncre information.. 

2.S-PASSK>RD-3 



PIP 

PIP destination: =source device: , file (s) [ cpticns] 
PIP destinatim:=d:file [options] 
PIP d: [Qi]=d:file [cptions] 
PIPd:newfile[Gn]=d:fi.le{s} {options] 

'!be PIP o::mnand ("peripheral interchange program") is used" 
to oopy files to a destinaticn device froot a source device. 
If you learn enough aboUt PIP to be able to make copies of your 
files, you will reduce the likelihood of losing i.nportant data or 
programs. PIP typically uses logical drives (hard disks, flCHJY 
disks) as the destination and source devices, but PIP can also 
accept printers, plotters, am terminals as devices. 

'lb use PIP t.o o;:,p'J file CAT.'m' from drive A: to drive B: in 
your current user area,· type: 

EK>PIP B: -A. :CAT. TXT [VIM] 

'!be {VlOf] optioos cause PIP to verify [V] that the OOfJ'I 

matches the original, to cow files regardless [R] of whether 
they have the nm or the sYS attribute, and to replace with [W] 
source files arrt files of the same names in the destination area, 
even those set with the K> (read only) attribute. 'l'hese Options 
[VJllJ sbcllld be rmtinely incluaed in file transfers, but anit 
[W] if you do not wish to update 00 files en the destination 
drive. An •archival" c:ptiai [A] allows you to selectively copy 
cnly updated files (see Section 3.8-8). All 21 PIP letter 
options are listed later in this descripticn. 

PIP can accept wildcards {*,?) in the specifications of 
files on the source device, so that m..tltiple files can be copied 
with a single PIP ooomand. For exanple, to CCV:! all files of 
type .om with two-, three-, four-, and five-letter names that 
begin with the letters "FR" fran drive C: to drive A:, give the 
conmard: 

5B>PIP A: =C:FR??? .OID[VHtij 
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'lb COf!'f all the files in your user area frau A: to B:, type: 

OC>PIP B: =A:*.* ['VRf] 

PIP can also copy files fran one user area to another. If 
t.he source or the destinatioo is different f ran your current user 
area, yoo. amt indicate the user area with the [Gn] ("go to user 
area n") qJti.al. If you supply no logical drive or oo [Gn] 
option in a soo:rce or in a destination, the PIP program supplies 
as default values your current logical drive arrl current user 
area. Calpare, for exanple, the three camiands: 

CA>PIP B: [Gl.2)-C:!Df.!Of[G'M&l] 
7B>PIP EDf,,..,[Gl2]-C: [VHf] 

12'.>PIP B: lllflJlf. !Of { G7Yllf] 

All three lines aooooplish exactly the same thing, transferring 
the file lDUDN fran user area 7 of drive C: to user area 12 of 
drive B:. '!'he last two lines are shorter, because they anit sane 
user area and drive specifications which match default values 
inplied in th! system praq;>ts (respectively, user area 7 of drive 
B:, and user area 12 of drive C:). You are, of course, allowed 
to enter default values in PIP, as in all other MC-OC6 ocmnands. 

PIP dS1 also give a new name to the copy of the file on the 
destination drive. '!he following lines rename CLO.CCC as NBV'.In:: 

OA>PIP B: ta'. to:--A :OLD. t:n: [Vm>l] 
OA>PIP NllJ.~.OCC[VJM'] 

In the seo::nl line above, the source am the destination are the 
same, namely drive A:. 'Ibis is not the same as using the MC-tOS 
Rnil CCJiiiilalYl to rename files, since after the last PIP caunarrl two 
copies (CIA.IXX: and. NEK.~ exist in the same directcxy area. 
If you <XP.i' a file to a destination where a file exists with 
the same ~ PIP writes over the existing file, destroying it. 
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PIP can ccnt>ine many source files as one destination file: 

6B>PIP C:BCXIC=CHAPl [G2Vlltl] ,CHAP2 [G2VRW] ,A:CHAP3 [G2VIM] 

'1be camtand line listed alx>ve will create in user area 6 of drive 
C: a file called EOJK that carbines files CHA.Pl arrl CHAP2 fran 
user area 2 in drive B~, and OIAP3 fran user area 2 of drive A:. 
COOmas (,) are used to separate the varicus S<X.trce files. Option 
[o] allows ""z oo.ly after the third file. Do not use wildcards 
(*,?) in PIP ccmnands to concatenate files. 

ClJpyinJ Files t.o Printers 

Although typical PIP cperations cqJy" files between logical 
drives {hard disks or flOEF.f disks), other devices can be used 
as a source or destination. Pbr exanple, the PIP cxmi8Eln3 accepts 
I.Br: as a destination, allowing you to send files to the printer 
or plotter to which you are attached. '!be camnard: 

8C>PIP tsr:=A:41'1'!8 [GO] 

will print out file Tl'YS, if your printer is ready. 'lbe IS!': 
option is SCl'net:i.mes helpful in serding to certain printers a file 
ccntaining special strings of characters to change how the 
printer operates- for exanple, switching the pitch to a 
different nunber of characters per irdl. Another PIP destination 
optiai, PRN:, causes a printer to nunber each line of your file, 
and to expand tabs to every eighth colt.min. 'these PIP cptions 
offer alternatives to the PRINT o:mnand, or to the TYPE caunard 
with the ""p control character, or to an applications program, or 
text editor as a way to print files. 

If you type PIP without an argument, the pro;Jram. signs on 
and gives you a prarpt (*). You can then enter a valid PIP 
conmand line like those described on the following pages, specifying 
the desti-nation device and. source device, but emitting the keyword 
"PIP.n This interactive usage is called the "m..tltiple carma:ndn 
mxle. 'lb return to the operating system, press RE'l'Um at the * pronpt. 
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Since mJSt of the 21 letter options accepted by the PIP 
ccmnand are infrequently required, refer to the next two pages 
as the need arises, rather than menorize all the letter options. 
Five of the PIP options, however, are very inportant for everyday 
operatioos: Gn, v, R, w, aoo A.. The first four have already 
been described; use of the [A] option is outlined below: 

MC--OCS recognizes an "Archive" file attribute, wtDse "CN" or 
"OFF" value can be controlled by the SET or PIP o:mnarrl. If a 
file has this attribute set CN, the operating system will reset 
the Archive attribute to OFF if the file is m:xiified. For 
exanple, if you edit a text file, or add, delete, or edit records 
in a data file, or create a new file, the new or IOOdified file 
will have the Archive attribute set OFF. ('Ihe SDIR camand lists 
"Arcv• after tJrF:i file whose Archive attribute is set CR) 

Usirr;J [A] as an q>tion in a PIP ccmnam has two effects. 
First, it tells PIP not to CX1f?i source files that have the 
Archive attribute set al Second, after transferring 81'1¥ file to 
the destination, PIP sets the source file's Archive attribute al. 
(If the transfer fails- for exanple, because a diskette did not 
have enoughspa:e Archive is not set CN for the source file.) 
'!be Archive attribute is not copied by PIP, so all destination 
files transferred by PIP have Archive set OFF. The canand: 

OIJ>PIP D:-A:* .* [VHfA] 

copies to drive D: all of the files on your directory area that 
have Archive set OFF, and sets Archive C1't for each source file. 

'lbe practical value of usillg' the [A] option with PIP is in 
making backup ("archival") copies of files to renovable storage 
media, such as flCWY diskettes. Always using the [A] option in 
neking: backup ocpies saves time aOO. storage space, because it 
avoids repeatedly copyin;J files that have not been m::xUfied since 
the last ta:::kup operaticn. If you specify [A] in an "archival" 
PIP a:JRllt8!, the Archive attribute is set CN. Only files that 
have been ncdified sioce the last backup will be copied. 
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[A] = Ib not CCP.{ files with the Archive attribute set Cti, ard 
source files are set with Archive CN after copying. If 
[A] is not specified, al 1 files that match the source are 
oopied, am source files are not set with Archive CN.. 

[CJ = You must confirm (by typing {Y) or (N)) each transfer after 
a PIP ocmnan3. that has wildcard syrrbols in the source. 
Unless [C] is specified, all files are transferred.. 

[Dn] = Delete characters beyoni oolunn n in each line. 'l'his is 
useful when your destination is a rsr:, PRN:, or: CX!i: 
device that can print oo nore than n characters per line.. 

[B] = Febo each transfer on your terminal screen. Used only with 
character (printable) files, this displays the data that yoi 
are oq:Jlrinq as it is copied.. 'Ibis option slows PIP. 

[F] = Ck> not copy form feeds. If [F] is not specified, synbols 
to advance the printer to the beginning of the next page 
will remain in the destination CX1f!:! of your file. 

[Qi] = "G:> to• user area n. Both the source and the destination 
files can have [Gn] cptions. Th.is is the only optiai that 
can follar a destinatim specificati.cn. If [Gn] is not 
specified., PIP takes as its default your current user area. 
nte [Gn] option cannot be used to override any user area 
access restrictions inp:>sed by the PASSWD file. 

[B] = This should be used only in transfering hexadecimal files 
(with extensicn .H86 for 16-bit files, or .HEX for 8-bit). 

[K] = suwress terminal display during a wildcard file transfer. 
If [K] is not selected, the screen wi 11 1 ist the names of 
each source file as it is transferred.a 

[LJ = Cllan1e all ~r case alphabet characters in the ro.&rce to 
l<:Mer case letters in the destinatiom cpposite of [U] a 

[N] =Md line nunbers, starting with one, and followed by a 
oolon (:) in the destination filea 
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[N2] ~ Added line mmt>ers with single digits should be preceded by 
a zero (0) arxl a TAB should be inserted after the line 
nunt>er. If [Tl is als:> specified, Tabs ("'I) are expamed. 
'!his option can be used when ISi': (not PRN:) is the 
destination device. 

[O] = Cbject file transferSa '!his causes end of file characters 
("'Z) to be ignored when copying to a character device such 
as CCII: or L9l': • 

[Pn] = Sets the page length at n lines per page. If [Pn] is not 
specified or if [Pl] is specified, page len:Jth becanes 60. 
'!his can be used in conjunction with {Fl as source options. 

[Qs"Z] = "Quit after s" optioo stops after copying a specified 
sequence of characters s. iYPe the oootrol character "'z 
to indicate the end of sequer.:e s. Like [Ss], this option 
ooly works in the interactive, nultiple carmand m::de. 

[R] = Reed files that have the system (SYS) attribJ.te set. 
Unlem you specify [RI, ooly DIR files will be o:1Pied. 

[Ss"'Z] = "Start at a• q>tioo begins copying at a specified 
sequence of characters s. Type the ccntrol character "z 
to i.rrlicate the end of sequence s. 'Ibis option requires 
the interactive, rultiple catrnairl roode, where it can be 
used with optioo [OS] t.o copy specified parts of files. 

[Tn] = Expn1 'ma· characters to n spaces. 1'lis is used to list 
prcgraas on printers (destination device LST: or PRN:). 

[U] = Olal'lge all lower case alphabet characters in the source to 
ui;per case in the destination file; the QfpOSite of [L]. 

[VJ = Verify that data was ccpied correctly after each record is 
written. '!his option should c:nly be used when a logical 
drift is the destination device (as in 100St PIP ooomands). 
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[WJ = Write over files that have the read only (ID) attribute. 
If you do not specify [W] arrl the destination file already 
exists with the read only (RO) attribute, then you will be 
proopted: 

If you enter any character other than (Y), then the original 
file remain~ If you enter (Y), then the source file is 
copied, overwriting the destination file. 

[Z] = Used only with printable files, this sets the parity bit 
of every character in the destination file to zero. 

~ Piles 'lb or Pall OJnsoles 

'!he CC6: option (for a terminal or DIJdem) can also be used 
in PIP CC1tmands as a source device (usually the terminal keyboard, 
or a nmem) or as a destination device (usually the · screen). 
The following exanple is of a PIP cannard to display on the 
terminal screen the file MEMO fran user area 4 of drive B:. 

OA.>PIP <XN:=B:MEH>[G4] 

This has the same effect as the follCMing T!lPE ccmoand: 

OA>T'iPE 4B:MIM) 

PIP can also create a file by directly entering data fran 
the keyboard or~ For exanple, the following: caanarXI line 
will save arry keystrokes that follow as TEXT.KBD, a file in your 
current user area. Type (''z) to en:i the input and exit fran PIP. 
All characters, including backspaces will be entered in the file. 

OA>PIP 'lEK'1'. KBD==CCXi: 
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UsioJ PIP with P::SSJ om Prolotci:ed Piles 

'D'te PIP c:nmaard can be used to ca;;ry files protected by file 
passwords, if yoo. know the password. If the SE!' cannan:1 has been 
used to make the source drive recognize file passwords, the 
correct password nust be presented in the PIP ccmnand line: 

DA>PIP B:=A:JJtaA.TXT;P8"000 

This form oopies a password protected file with the name D.l!..TA..TXT 
and the pas9l«)'rd PSWORD fran the default user area O, drive A: 
to default ueer area O, drive B:. Note that when PIP copies a 
file, it c1r:lills DIX OCP.f any exlwded file a:ntrol bloclcs (XPa!s) 
to the destination. Since file passwords are in the XFCBs, they 
are not copied, so that if a protected file is copied with PIP, 
the oopy is tq;lrotected. If you want to pasa«>rd protect the 
<X1f!'b you nust follow the procedures for file password protectiai 
that are described on page 2.S-SBT-1. 

OsirrJ PIP Ql 9ysbAs WltbcJ.Jt Bald Disks 

If your oatpJter has no hard disk, your system diskette will 
normally cxx::q;Jy drive A:. To COf!i files that are not on the 
system diskette to aoother diskette, you nust use PIP and the 
nultitaskin:J features of MC-DlS. The following prooedure allO'#S 
you to use PIP and the USKRESEtl' oonmands, and different virtual 
terminals, to oopy files fran diskette to diskette. For this 
exanple, you are in user area 0 of drive A:, and drive B: is 
enpty. 'lb inwke PIP in 111.11 tip le conman:l DDde, type: 

OA>PIP 

The progr• respcnds with the PIP nultiple camand node pranpt: 

* 
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Now switch virtual terminals in the normal way, ard log in on a 
different virtual terminal. Suppose in this exanple that this is 
user area 1 of drive A:. ~en the system shows the pranpt: for 
your defau.lt directory area, you should reset the disk drives: 

Now load the source diskette onto drive A:, and the destination 
diskette onto drive B:. Using the Virtual Terminals procedure 
for switching screens (usually a special function key), switch 
back to the virtual terminal where you left PIP runnin;J. 
In this exanple, let us SUfP.:>Se that all the files to be cxpied 
onto B: have the extensiai .ix:x:. Now to transfer your files: 

"B: =A: * . r:xx: [Viii] 

Notice that the first asterisk is the PIP praipt, not a wildcard. 
1he screen will list each of your files being copied. If you 
change diskettes while at the * prarpt, then use Virtual 
Terminals again to detach the PIP process. At the new virtual 
terminal pronpt, type once HDre: 

lA>DSKRESEI' 

Mount the diskette in drive A:, and use the Virtual Terminals 
cx:mnard again to switch back to the original virtual terminal 
where PIP was runn'ing. '!he screen will list the files cxpied, 
and will show the PIP nultiple ccmnand proopt: 

* 

Now the files *.IXX: are on user area o, drive B:. 'lb exit frcm 
PIP, reJIDlllt your system diskette in drive A: an:i type "'c. 
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You cannot directly cq1y' diskettes to diskettes on systems 
that SUJ;POCt c:nly ooe flOEP.f disk drive. If you have a hard 
disk, yai can COf¥ all of the files on a diskette to an eupty 
directory area. 'lben give the mKRFSEl' ccnmand, replace the 
source diskett.e with a formatted destination diskette, aOO. PIP 
the files fraa the hard disk to the destination diskette. 

If no E!lllpty directory area is available on the hard disk, 
set CN the Archive attribute to all files in sane directory area 
of the hard disk, am PIP the source diskette files to this 
directory acea.. Give the I5KRESEr o::mmand. Now you can use PIP 
with the [A] option t.o copy the files to a destination diskette. 
If you do oot need copies of the source files on the hard disk, . 
use the ERPJQ c:anand to delete then. 

Additklnal. RJte8 m PIP 

Besides the stama:rd te-OClS syntx>ls for logical drives 
(A:, B:, etc.) aB'.1. the special syrrbols !ST: am PRN: for your 
current printer am <XN: for your current caisole, PIP accepts 
b«> additicnal. syat>ols for special •source devices:• 

PDF: =An inaginary device that always produces a "'z to mark 
the erd of a file. 'Ibis can be o::n::atenated to aey 
file that for sane reason lacks an Ehd Of File syntx:il. 

RJL: = Arl:Jther imaginary device used for paper tape readers, 
that always produces 40 null syrd:x>ls (hexadecimal zeros). 

If you are ~ading yDJr current~ syslElll frcw. MP/M 8-16 
to IC-IXS it is iaperative that ya.t use the new 11:-0:S versliln of 
the PIP progaa to COP.I Au. your new system files mto your hard 
disk. Jlake sure that~ back up Au. of ya.tr files <nto floppy 
diskettes (rat. just ymr system files), before you cxpy your new 
system files mto the bard disk. 

See al!IO the o:H:ORRENr ~ OPERATDG SYSTEM USER'S GUIDE 
for additicntl information on the PIP ccrrmard. 
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PRDrf' d:file [q>tion], d:file [cption.], ••• 

The PRINl' caunand causes yoor current printer to print 
either text or data files directly fran the operating system 
praipt, either looally or over a DR Net network, provided that 
the physical printer is available. The PRINl' ccmnand does oot 
reoogn.ize formatting paramaters used by wordStar or by other text 
editors, resent>ling the TYPE cxmnand (with "P). '1'he PRIN1" 
ccmnarrl accepts the follCMing q>tions: 

[Gn]: '1he fGn] optioo specifies the user area nt.mber of the 
file to be printed. 'Ibis lets you print files located 
outside your current user areas, but this cannot be used 
to override aif:1 user area restrictiais of the PASSM> file. 

[S]: '!be [S] optioo is required if the file t.o be printed has 
the sYS attribute (like the [R] cptioo of PIP). Files 
with the DIR attribute do not require the [S] option. 

[Tn]: The [Tn] option expams tab characters ("I) so that the 
next character is printed in a oolLDm exactly divisible 
by n. If n is O, tabs are not expanded. If [Tn] is not 
specified, PRINr uses a default of n = 8 spaces. 

A sin;Jle PRINr cx:mnaOO can print a list of files: 

2B>PRINT *.OLD, C :NEH:'l [S] , EI.AINE. REM [ G4] 

'!'his exanple prints all files with extensicn .OLD in user 
area 2 of drive B:, then a system file NEWS in user area 2 of 
drive C:, arrl finally the reminder file EIAINE..REM in user area 4 
of drive B:. While each of the files specified on the coomand 
line above is printirg, the PRINI' carmarrl will display the 
following messages on your screen: 

Print.i.nJ file: fi'cr 
Press SPACE BAR TD stop. 
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Pressi.rg the space bar causes printing' to be interrupted 
(after the printer's buffer is enpty), an:l the program. asks: 

Do ym .-It to S(top printin]) • skip to the 
R(ext) file, er R(eame pd.ntin:J this file) ? 

If you type (S) , you exit from PRINT. If you type (N} , printing 
resumes on the next file. If you type ~ printin;J resumes where 
it stqiped If the printer is busy with another job, the 
followi.n) messcge is displayed oo your screen: 

Printer is beinJ used by another console. 
Do ym 1llllllt tx> CW> ait er (C) ancel? 

If you type (W) the program waits until the printer is free, 
then prints yc:ur file(s). If you type (C), PRINl' terminates 
without printing, and returns the system pratpt. Yoo must type 
~after aey letter response to a PRINr pratpt. (Use the 
PRINlDl et nd to select a printer other than your current 
printer l:efore you give the PRINl' ccmnand, if yoo want to use a 
different printer, or if your current printer is oot available.) 

If the PRINr o::mnan3. encounters artf errors, it displays an 
error mz 1 sage ai your terminal screen, and skips to the next file 
to be printed, if ar.w, that was specified en yoor CCl1l'llarrl line. 
When PRINT finishes printing a file, the following message is 
displayed al your screen: 

Printing is ~
p/c files printed. 

Here p is the nurrt>er of files that were successfully printed and 
c is the RJBber of files that were specified on the ccmnarrl line. 
See als:> the CXH:lJRRBNl' ~ OPERJ\Til¥3 SYSTEM um:R'S GUIDE for 
additiooal informaticn. 
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P,RINPQ 

mr:z&t n 
PlURiBk ow @rode 
PRlidiiit Dime acoount @node 
P.R•Nf&l ? 

'1be PRINTER camnand with no argurrent displays the printer 
nunber assigned to your terminal. If you specify a name or a 
rnmber, that printer (or plotter) is assigned t.o your current 
terminal. The t20e specified in the cooman.1 nust be in the LPRS 
file. Different virtual terminals Sl.lAX>rted by the same physical 
terminal can select different printers by the PRINmR a:mnaOO. 
If your system is part of a DR Net neb«>rk, the PRlNlER c.xmnani 
can access printers at other systems within the neblork. 

~les: 

'!he following oarmand will show the correct format for using 
the PRINmR carmam: 

IJ.be following cxmncind assigns a printer, called ORAFr 
in the LPRS file, to your current virtual terminal: 

'1he ccmnarrl below assigns the printer with the name LPRO 
(printer nurrber 0) to your current virtual terminal: 

.fC>PRINIER LPRO 
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'nle fol.lOtring selects printer m.urber 1 in the LPRS file: 

2D>PRIN'1ER l 

If you type: 

OA>PRINTER ? 

'IEE PRilfmR w nd will display the printer nunbers and names 
that exist in the LPRS file. 

'lhe PRIN!BR oc:mnand also allows you to select a printer 
on a different system within a DR Net network. Fbr ex~le: 

lOB>PRIN'IER DDIBID ~ 

'Ibis assigns a printer, called DIABID in the LPRS file of 
the system called MARKETIN. to your current terminal. Fbr this 
conmarx3 to work, however, the account name by which you logged in 
to your local system nust also appear (with the same encrypted 
password) in the PASSWD file of the system called MARKEl'IH. 'Ihe 
"at" syllbol (@) Jlllst be prefixed to the system name. If your 
aooount name ~s in the PASSWD file of the MARKE.TIN system, 
but with a different pa.Ssv:>rd, the operating system will ask for 
your password as it awears on the MARKETIN system. '!be screen 
will not echo the passt«>rd that you type. 

If you type the password correctly, you will be camected to 
the DIABI£> printer of the MARKETIN system. If you canoot present 
the correct encrypted pas6\li0rd, you cannot connect to the printer of 
the networked system. If yoo:r accxxmt nane does oot appear in 
the PA.SSID file of MARKETIN, you will be asked for the password, 
but there is oo correct answer- you cannot connect withcllt 
natching the PASSWD file of MAllCEl'IN. 
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If the ao:xxmt name by which yoo logged in does not awear 
on the password file of the nett.orked system whose printer you 
want t.o use, you can instead give a PRINl'ER ccmnand that 
includes a valid account name that appears in the~ file of 
the other system. '!he account name appears between the printer 
name/mmiler and the system name in a PRINIER cxmnard like the 
follcwing: 

This atterrpts to assign printer 2 of the Sales D:!parbnent 
system to your current virtual terminal. '!be account nane •Ali'r' 
mst be in the PASSWD file of the system called SAL&S. If Atfi is 
a "l;ublic" account name (one with oo enc:::rypted password), or if 
the account name by which you logged in and ANN have the same 
encrypted password, the screen wi 11 print a message that you are 
n::M connected to that printer on the SAI.ES system, and will 
display the SALES system's Km> file, if one exists. 

'ltws, if you need to connect to a printer on a system which 
does not list your account name in its PASSWD file, you can do so 
with the ocmnand line above by presenting aRJther acxnmt name 
whose encrypted password oo t.."le other system either (1) does not 
exist, or (2) is the same as the password in your local PASSWD 
file by which yoo. logged in to your local system. 

Continuing the same eXarq?le, if the "ANN" acco.mt name that 
you use in a PRIN'lER ccmnard has an encrypted login pass.«>rd on 
the rE!Rl)te system's P>SSWD file, and if this does not match the 
password of your current account name on yoor local system, then 
the operatiD;J system will ask you to present the password of ANN 
on the SALES system's PASSWD file. If yoo type it correctly, you 
will be connected t.o the SALES printer; otherwise yoo will get a 
message that your pasS«>rd was oot valid. Just as with local 
printers, o:xmecting to a networked printer will only allCM you 
t.o use the renote printer if it is available. If a printer is 
busy, you nust wait until work in pr03ress is carpleted. 
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The UXU1r cxmnaOO. or rebootin:J the system reassigns 
printers that have been selected by the PRINTER ccmaand, (but 
unxrr does not detach list devices attached by the "p control 
character). 

'!be IC-O:S PRIN1'ER. ooomand differs from the standard 
Calcurrent In3 PRINJER cxmnam in alla.rin:J account rud:>ers, aoo 
network tr:des, ark1 printer names fran the LPRS files to be used, 
as well as mnt>ers, as arguments of PRIN1'ER. See the a:N:URRENT 
~ ~ 5YS'mM U3ER'S GDIDE for additional information on 
the s1:arJ.tard Digital Research Inc. PRnmm ccmnand. 
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'1be PW'ASK.NET file is a security feature used only by the 
system manager of a system in a DR Net looal area network. A 
renote user who attenpts to coonect to your no:le nust present a 
login password that matches the entry for the current login 
acxxxmt name in the PASSWD file of your node. If the password is 
incorrect, or if the PASSWD file does not list the current login 
name, the remote user cannot ccnnect to ywr node. 

An exception to this rule, if the file PWASK.NET does not 
exist, is that a renDte user does not need to present a login 
passw-rd if his or her current login account name ard login 
password exactly match corresponding entries in the PASSWD file 
of your node. 'lba.t is convenient in sane situations, but it 
means that an unautb:>rized person who finds an unattended logged.
in terminal could use that terminal to access other network nodes 
to which the currently logged-in account name is allCMed access. 

If the PWASK.N8l' file exists on user area O of drive A: of 
a node, the exception described in the previous paragraph is 
eliminated: every attenpt to connect to a node requires that a 
login password for the current account name be presented that 
matches the entry for that account in the PAS&WD file of the node 
being accessed. In the exarrple of the unattended terminal, the 
person at the keyboard could not access other nodes that has 
PnASK.NET files unless the correct password were presented. 

Like Al11Uffi', the PWASK.NEl' file can be enpty, since it 
signals to the neb«:>rk inp..it/output system (NIOO) that a login 
pasSM'.>rd llllst always be presented when scrneone tries to connect 
to a ncxle that has a PWASK.NEI' file. 'lb create :EWA.SK.NE!', type: 

N::M the operating system will ask anycne attetq?ting to camect to 
your ncx1e for a password. The PWASK.NEl' file affects only the 
looal IX'.lde, ro that sane nodes of a network can implement this 
protection, while those at other nodes can elect not to do so. 



'lbe Rm cxnnand renames files that have the RW (read-write) 
attribute. The new name must be oo the left-haOO side of the 
equal symbol (=), arx1 the old name an the right-hand side. 

In the example below, a REN cxmnand changes to "RJSE.BUD" a 
file previously called "ROWS.BUD• in user area 2 of drive A: 

a:>REN A:K>SE.BUD=KJWS .BUD 

If you rename a file with a new name that is the same as 
another file's in the same directory area, the file that first 
had the "new name" will be deleted. The REN program warns you, 
and asks you to cmfirm that you want to go through with this: 

.am aireaay exists, delete (Y/11)? 

If you type (Y), the current file R:>SE.BUD will be erased, aoo the 
file called RJWS.BUD will be renamed OOSE.BUD. If }'OU press any 
other key, the program will terminate without doing anything. 

Wildcard specificaticns (*,?) are permitted, but must occur 
in the same parts of both the new and old names. The conmand: 

9A>REN *.OID=*.Nmi 

changes every file extension .NEW to .OLD in your directory. 
The REN ccmnand cannot rename files that have the RJ (read-only) 
attrioote. The REN cx:mnand does oot and cannot change a file's 
attributes {such as Archive, SYS, DIR, or ml), password, user 
area, nor logical drive. see also the COtOJRRENT ~ CPERAT!Ki 
SYS1EM USER'S GUIDE for 10C1re examples of the REN ocmnan:L 
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'lhe RBSE:r ccmnard allows changes to be made in existing 
entries in the T1"1S and LPRS files withoot havirg to shut down 
and start ~ the system. When the RESET cx:ummd is given, the 
catplter executes a SYN: and reads the LPRS arrl 'l'l'YS files. The 
RESET., d cannot be used to add mre terminals or printers 
than are currently described in the files. 

'lb use Rl!SEI', first make any chan;Jes to the TTYS or LPRS 
files, t:hll!!n type: 

tthe system will make any necessary changes indicated in the 
files. 
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SDIR 

SOD. dl: ,.d2:, ••• ,dn: [q>tion (s)] 
SDIR [option{s)] d:file(s) 
SDIR. d: file (s) (q?tioo (s)] 

'lbe SDIR coomam displays the names am the attributes of files 
in directory areas. SDIR is used to locate files, airl to display 
information about files am logical drives. SDIR can accept 
wildcards (*,?) in file names. 'IM SDIR o:mna:OO is helpful in 
systems with large hard disks, because it can help you search 
for a file when you are not entirely certain of the drive, the 
user area, or file name that were used to store the file. 

The SDIR cc:mnand resenbles the DIR[S] o::rrmand., but has nore 
q>tions, displays file size arxl attributes,. sorts the files 
alphabetically mi displays the date arrl time of the latest file 
update and aooessing. 'lhe default (no options) form of SDIR gives 
detailed informaticn at every file in yoor directory area: 

OA>SDIR 

'Riis displays in alphabetical order the names and extensions of 
all the files in yoor current directory area, as well as: 

o '!be logical drive letter of your current directory area 
o '!he user area nunber of your current directory area 
o '!be size (in 1024-character •kilobytes•) of each file 
o '!he nunt>er of 128-character "records" oocupied by each file 
o 'lhe Dir/Sys, IM/IO, Archive 00/0FF attributes of each file 
o The total nunber of 12lh::haracter records in your directory 
o '!be nunber of files in your directory 
o 'lhe total nunber of 1024-characters blocks in your directory 
o '1he ratio of directory entries to the maximum nunt>er allowed 

on a logical drive with a label to SUJ;P:>rt extended file oontrol 
blocks (XPCBs) for passwords, the same ccmnand also displays: 

o The level of password protection assigned to each file, if aey 
o Tillestanping information, if timestanping has been enabled 
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The SDIR carman3 accepts the following options ard IOOdifiers 
that specify the files to be listed, or the format in which to 
display all files that match your ccmnam line specifications: 

SDIR [ltHklaJ'll!S) - list the status of user-defined attrib.ltes 

SDIR [DIR] - files with directory attribute DIR 

SDIR [J:m9B::ad] - files from drive d: 
SDIR [I:IUVB-All.J - f i1es fran all ccnnected drives 
SDIR [DRIVB-(AB. • .d)] - files from drives A: B: ... d: 

SDIR [&'llCUl'B] - list files that do not. match 
wildcards (*, ?) after the [EllCWDE] optiai 

SDIR [PFJ - arX! form feed(s) t.o the beginning of any 
printed listing 

SDIR [POU.] - default display format (see previous page) 

som [ucne=nJ - repeat table headirJ3S after n lines 

SDIR ~] - identify each directory area searched 

SDIR [lOWCB] - files withCJJt extended file control blocks 

SDIR [iUlBl'] - sequenr.::ed as faun:!, oot alphabetically 

SDIR [K>J - files with the read-cnly attribJte Kl 

SDIR [Hf] - files with the read-write attribute Hi' 

SDIR [SIIB] - display only names and file size data 

SDIR [S!S] - files with system attribute sYS 

SDIR [ti r 11] - files in user area n 
SDIR [OSllR-AIL] - files in all accessible user areas 
SDIR [OSKit=(O,l, ... ,n)] - files in user areas o, 1, ••• , n 

SDIR [DCB] - files that can have passwords 
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Acrj option (or list of up to 10 options) nust C!R)ear between 
a single pair of square brackets ([]) in an SDm o:maand line, 
with oo ioore than one option list per carmand. If an option list 
CCllbines several options, these nust be separated by amnas or by 
blanks. Arr:! list of several user areas or logical drives used as 
no1.ifiers of a USER or DRIVE option nust be enclosed in "0• 
(parentheses), with the items separated by carmas or spaces. 

It is not necessary to type nore than the first two letters 
of an SDIR option. The follC7tling are CCf11?letely equivalent SDIR 
cannand lines: 

l.2B>SDIR *.Qom [DRIYE=B, USER== (2, 4, 6} , SYS ,MESSAGE] 
12B>SDIR B:*.QI) [USER={2,4,6), SYS, MESSAGE: 
12B>SDIR {USF.R=(2,4,6) SYS ME5S] B:*.CH> 
12B>SDIR B:*.CH> [05=(2 4 6) sY ME 

Each tells the system to list in [FULL] format all of the files 
of type .CMD with the SYS attrib.lte in user areas 2, 4, and 6 
of logical drive B:, separately listing such files for each 
direc::tory area. If any of the three has no file matchi03 the 
specification, the [MESSAGE] option iooicates this on the screen. 

'!he SDIR ccmnand can search for a file whose dire<:!tory area 
is unknown. the advantage of using SDIR rather than DIR to 
locate files is that SDIR can examine multiple user areas am 
rrultiple logical drives in a single cannarrl line. For exanpl.e: 

9A>SDIR IOST. DX [USER--ALL, DRIVE=ALL] 

will display a direcb:>ry of all the files called IDST.IXX: that 
are stored on yoor system, showing their directory areas, size, 
and attributes (if indeed aey file of that naIE exists). 

Every som option list ag;ilies to all files that match the 
specification. If you do not indicate what files you want listed, 
SDIR will show all the files in the specified directocy area(s), 
as if *•* were yoor file specification. 
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For exanple, the ccmnand line with no file specif !cation: 

6B>SDIR [ID, CEER=ALL] 

lists all files on drive B: that have the read-only attribute. 
use "'S ard ""Q to stop an.i to restart long SDIR screen displays. 

'1'he default display format is the option [FULL}. 'lhis 
displays one file per line (if the logical drive has a label) or 
two per line (if it has no label). 'lhe [SIZE] cption uses a DDre 
cacp::ct display format with three files per line. For exanple: 

4C>SDIR A: , B: [SIZE] 

This exalll?le camand wculd list the names of all files in user 
area 4 of drives A: and B; as separate directories, am would 
show haw mmy 1024""'Character blocks each file occupied. Unlike 
[FOLL], the [SIZE') format does oot show the n..mt>er of records, 
file attribltes, file password protection, oor ti.nestanps. 

'!'he [BXaimJ cption is used t:o list files that do not match 
a wil.dcard specification. For exanple, the ccmnard: 

4C>SDIR A:*.OI> [USER=O, DIR, EXC] 

will list all files on user area O of drive A: that have the DIR 
attritute, e+wpt for files that have the .CMJ extensic:n. 

SDIR is helpful in cataloging files, because a SOIR display 
can be sent to your printer for outp.1t on paper. The [LIHi'l'H=n] 
an3. [PF] options can be used with the MC-t:OS CXllltrol character !» 
to print out in the [FULL) or [SIZE] formats a listing of the 
files in any directory areas, or of all the files on a disk. 

See also the CXlUJRRF.Nl' ~ OP.ERAT".m; SYSTDI USER'S GUIDE 
for aMitional information on the SDIR cxmnand. 
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SBr d: [optiml(s)] 
ser d:file [cptim(s) J 

'!he SET cxmnand is used to specify the attributes of files 
am logical drives. '!he SE!' cxmnand can be used to 
specify whether files can be freely read, copied, m:Xlified, 
renamed, or erased, arrl to indicate the specific attributes of 
any files. Wildcard (*, ?) symbols can be used with SE!' to 
assign the same attributes to a group of files. 

'.ftle SBT OC111118rd can assign to any logical drive a label that 
allows the drive to reoognize file passwords on files. SET can 
then assign a password to any file, cannand, or label on that 
drive, so that only those who give the password are unrestricted 
in their aooess to the password~rotected files. 

SEr can also assign a default passt11Xd to a terminal or 
no3em, so that it always presents that passw1:>rd. This security 
feature can be used with applications programs that have oo 
provision for file passt.Qrds, but which mst process sensitive 
data in a niltiuser environment, as described in Section 3.4. 
'1he Bm' CClllllal'rl. is so powerful that in some systene the system 
manager may decide to protect it with a file password. SET also 
controls the Archive attr ib..tte used in ba:::kup operatioos, and the 
process by which MC-IXS puts date an:1 t:i.mestanps on files. 

SET can prevent files fran being erased. For exanple, to 
give the read-only (H)) attribute to lCXJical drive B:, type: 

2C>SEI' B: [Kl] 

nbtrt files on drive B: can be read, but cannot be created, 
deleted, noHfied, renamed, or copied to B:. Substitutirg RW for 
R:> in the same camarvl line assigns the read-write {Wl) attribute 
to the drive, so that files on drive B; can be freely manipulated, 
unless restrictions are put on individual files of B;. Typing a 
""c or u::iKREStll' will clear the rv status back to RW status. 
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Setting an entire logical drive to read-only (R)) is not 
reo:ntencled for nDSt systems as a pro:edure for protecting files, 
since (1) no one can write on a K> drive, am (2) aoother user 
might reset your drive to RW, W1protecting your files. It is 
listed here, however, as one capability of the SE!' caanana. 

An individual file (or with wildcards, a group of files} can 
be SET with BO or mi attributes, and can be given the system 
attrib.tte (sYS) or directory attrilute (DIR). For exanple: 

2B>SET *.cMD (S!S,K>] 

'l'his gives SYS and R:> attributes to every file of the 
type .aim in user area 2 of drive B:. This differs fran the 
OCJllNU'Xl on the previous page (t.o make drive B: RO) in that: 

1. C'nly files, oot a drive, can have the SYS attrib.tte. 

2. A PIP o:wd with the [WJ option can override the K> status 
of a file, but not of a logical drive with the K> attribute. 

3. Users can write on drive B: after the ccmnard on this page, 
but mt after the previoos oc:mnand. 

4. 'ltJe first c:xmnaOO affects all files on all user areas of B:; 
the 9&00td only affects files of type .CMO that were in user 
area 2 of drive B: when the camand was given. 

5. A "'c or IJSICRBSE1' ccmnand gives drives the RW {read-write} 
attribJte, but does not change file attributes. 

Yoo can invoke a:mnam files with SYS and NO status in user 
area 0 of drive A:, regardless of yoor current drive arrl user 
area, and regardless of whether the PASSWD file allows you to 
access user area 0. Certain files, such as sane DIR 
{over lay} files, nust exist in user area O of your current 
logical drive, or in your current directory area, in order for 
prClg'ralllS that use them to execute properly. To erase a Rl file, 
you nust first use SE!' to give the file the m9' attribute. 
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Attributes that the SEr CC1t1Da1'rl cootrols are specified by 
the options ard m:difiers listed below. Those in lower case 
letters are variable names that the user IDJst supply. 

AlCHIVE=OFF F.nables a PIP[A] cxmnarrl to CXJpy" a file 
AR:HIVE=CN Prevents PIP[A] frcrn CCJpying a file 
DIR Ncn-system file attribute, opposite of SYS 
K> Read-cnly status (ERA, ERl(), REN disabled) 
.. Read-write status (ERA, E[WJ, REN will work) 
UPDA.TE Turns CN UPDATE timestallpS on the default disk drive 
CRFATE Allows time of file creation to be recorded 
ACCESS Turns CN the ACCE$ timestanps on a disk drive 
sYS system file attribute, opposite of DIR 
IEFAUL'l'=password Makes your terminal always present a password 
P~ssword Requires a pasa«>rd to m:xiify a label 
PASStDm={RE!Um') Pem::wes password protection of a label 
?W-1E=label .. typ Creates or renames a label on a logical drive 
~ E'llables a drive to recognize file passwords 
PlOl'EC'r=CJPF Prevents a drive fran recognizing passwot'ds 
PIOIB...~ Password required to erase or rename file 
~ Password required to noiify, erase, rename file 
~RFAD Password required to do anything to file 
~ File has w password protecticn 
Fl,F2,F3,F4=CN ~tibility file attributes; not for ordinary use 
Fl,F2,F3,F4=0FF {See page 2.12 of DRI 1 s Concurrent CP;M PrO}ranmer's 

Guide) 

'fbe Arc:bi.ve Attribute 

SET accepts a file attribute option called archive, which 
can be displayed {as •Arcv") by the SDIR ccrrmand. '!be [AECHIVE] 
option of SE!' can be used to control which files are ccpied by 
PIP {or by similar tape backup o:mnands} when files are backed 
up.. '!he exanple ccmnand line below sets the archive attribute CN 
for any file wbJse extensioo is .BAK in your current directory. 

4B>SET *.BM: [AIOIIVE = GJ] 
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'!his o ad WCllld prevent a PIP ocmnarKl with the [A] option fran 
oopyin;J any .BAK file fran your current directory, since PIP's [A] 
optioo. Jdilllli!s PIP CX1f1J only files wh:>se archive attribute is OW. 

PIP also sets~ the archive attrioote of MrJ source files 
that are cqlied by a PIP [A] cxmnam. If your files of type .TXT 
had their archive attril:ute set CN, but you wanted them recopied, 

3A>SEr *.'!'ft [AICBIVE ,. OFF] 

would cause PIP with [A] to copy all files with extension .TXT 
fran ·yatt current directory. 

Drive IA-ls 

A 1-.1 can be placed on a logical drive or a diskette by 
the SBr ccanand, allowi.rg files to be marked with tiwtallpS or 
set with file passwords.. The label itself can be protected with 
a password, to prevent m:xiificatioo of the label. For exanple, 
top.it a protected label called "BELtA" oo drive B: BJ that 
logical drive E: recognized file passwords, give the SE'l' ocmnan:J.s: 

B-51!:? [lW£::1BELIA] 
2B>SB1' [PRJ'lB:!i'=CNJ 
2B>sm (~zy] 

After each of these three camems, MC-OOS would in:Iicate the 
status of the drive label with a screen display, as shotm in 
Section 3.4 but omitted here. '!he first ccmnard creates a label 
called "!18LIA," the seooM. enables the drive to reoognize file 
passwordst and the third prevents the label fran being m:x:!ified 
unless the password xnzy is presented. The system manager 
cannot IDlify a drive label if its password is forgotten. 

Files in all user areas of a lcqical drive are affected by 
the attributes of the drive label. CTice a drive has a label, the 
only way to delete the label is to reformat the drive. 
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Pile pzss?W% 

If a logical drive has a label that has the~ 
attribJte CN, then the SEl' ccmnand can be used to p.it a password 
on airJ file on that drive. A password can be up to eight 
characters lon:J. The SEr ccmnarrl does oot distinguish between 
upper case and lower case letters in passwords. 

Passwords can specify varioos levels of protectioo: none 
(anycne can do anything to the file), delete-protect (the file 
can be read or mdified without presenting the password, but 
cannot be erased), write-protect (tlie file can be read or cq;>ied, 
but not noUfied or deleted), or read-protect (no ate can do 
anything to the file without first presenting the password). 
If you do not specify any PRmlL"I' nD3e when you set a file 
password, the operating system selects the ~ roode, the highest 
level of protection. For exarrple, to put the rea:J.-protect 
password "HIDIBt' on the file "FINAta..JXC," type: 

'!'his prevents the file fran being read, cq>ied, erased or 
l'l'Cdified. To pit a write-protect password on the file in the 
last exanple,. you would type: 

If you decide to use file passwords, it ma.y be efficient to 
assign the same password protection to groups of files that are 
used in the same way. A default password on a terminal can 
sinplify data processing procedures when protected files have a 
cxm1U1 ~rd. By defining groups of file names in the usual 
wi ldcard notatioo (*, ?) of the PIP, DIR, and SDIR cxmnands, you 
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can give a grcq;> of files the same protection level or a camon 
pasS'l«>rd with a single cx:mnan:l. For exanple, to protect fran 
erasure all .tl!F files whJse names begin with "B" en drive A: (if 
A: • s label has the PlObCr attr ib..Ite ~ you could type: 

OA>SET B*. IBP [PASSl«)R[) = INDELIBL, PIOl'ECl' = OErEIE] 

'Ibis will require the pa~rd "INDETJBL" to erase any of 
the .I&' files beginning with the letter B, such as: 

OA.>ERA. !01917 .I'BF; Df>El.IBT, 

As an option, 1'1:-tx:>S can record the time and date when each 
file on a logical drive was created, accessed, or ncd ified. 
Cllly a logical drive that is SEr with a label can suwcrt date 
and timestalping of files (Section 3.8). The INITDIR eatmand 
IlllSt have previously been invoked, with no other process active, 
to format the directory of a logical drive to accept timestanps.. 

'lhe exalilple S£r oarmard above causes a drive· with a label to 
reoord in the directory the rrost recent time and date when each 
file was aooessed. Alternatively, the time of creation can be 
recorded by the opticn [CRE'ATE = CJll]. 'lhe [amM'E] and [ACCESS] 
options are 111.J.tually exclusive- you cannot have both. '1be SOIR 
carmand displays the date an:l timestanps. 
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A t.inestanp that sOOw8 the last time a file was HKXlified is 
activated by the oonmard: 

4B>SE!' [UPD!\TE = Clf] 

cnce yoo tum a timestanping attribute Clf, it is in effect 
for arr.t files that you access or add to that logical drive, 
unless aoother SEl' camani is used to turn it <PF. If the drive 
label has a pasa«>rd, a user cannot change the timest:anpinJ 
q;>tions of a drive withoot giving the label passworc:L Since time 
am date information occupy space in a file directory, you carmot 
have as many entries in the directory areas of a drive with time
staspi.rg attri.b.J.tes set W as on a drive wit.'1 timestaupi.ng- OFP. 

See Section 3.4 for IIDre on file passwords. See the cactJRRERr 
CP/Jll ~ SYSlB4 USER'S GUIDB for additiooal exanples of usi~ 
~SE.'1' camiam. 

2.5-SEr-7 



SBUWI 

&ili&i hhhh 

'lbe S8TMEM cxmlWld sets an upper limit on the annmt of RAM 
allocated for programs.. '!his is useful if you inteOO to create 
large spreadsheets with Supercalc 86 aoo. need to have DDre RAM 
than the default value of 128 kilot¥tes (128K). The cxmnand is 
typed with a hexadecimal .("hex") nuni:ier to specify the nunt>er of 
paragraphs of MM that any program can use as a transient program 
area. A "paragraph• is 16 bytes (characters}, written 10 in hex. 

When usiD3' Sl!ll'MEM, keep in mioo the aroount of MM you have 
in your cxmputer, the size of the operatiil3 system, the mmber of 
users on the system, an! the types of pr03rams users normally 
run. Programs which run on the 8-bit processor require just 
under 70K (the exact value in hex is UOC). 'Ibis in::ludes RAM 
for the program aoo RAM for SW. Programs which run on the 16-bit 
processor require anywhere f ran 16K to 1 megabjte of RAM, 
depending- on the nature of the program. 

'lb use SETMEM, type the oamtand aOO: the hex value for the 
am:iunt of RAM to allocate for programs. Use the following table 
as a guide: 

111!11 paragraphs 

400 
llOC 

2000 
3000 
«JOO 
6000 
9000 

Kilmytes CK = 1024 decial) 

16K 
69.SK (minim.mt allowable size 

for B-bit programs) 
128K 
192K 
256K 
484K 
512K 

If RAM space is limited on your eatp.lter aoo. yo.i want 
to create large spread sheets, you might consider runnin:;r 
SuperCalc 86 urder single user CP/M-86, which requires less AAM 
than I«:--0:5. 

2.5-SE'DmM-1 



Note that SEl'Mm! affects an entire loC-IXl3 o:npJter, n:>t just 
a drive or terminal. F.ach ocde of a m Net network can have a 
differentvalue for SEl'MEM.. An exanple of a SEl'Ml!M. ocmnand is: 

OA>s:B'Dmt llOC 

'Ibis sets the mem:>ry allocatioo to 69.SK, the mininun size 
require:3 to rm 8-bit programs. 

OA>SE'IMIM 4000 

'Ibis sets the mencry allocation to 256K.. 'Ibis is a 
practical size for large SuperCalc spreadsheets. 
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,., .. , 
'!be S8'1Ne1' cameud is used by the system manager in a DR Net 

neb«>rk to cx:nfigure the local system to the specifications that 
are designated in the ~G.NBT file. '!he SE'INET o-..nand is oot 
used in MC-COS systems that are not in local area networks. The 
CXR"IGJl!n' file is SUJ;IJlied on yoor neb«>rking diskette. Sane of 
the lines of the a::m'IG.NEI' file are static, and can ooly be 
changed 'llhen the system is rebooted. 'lhese are: 

oode l1Ullber 
ramber of servers 
ra.mber of requesters 
IUlber of message buffers 
Blld:>er of requester oanf iguratia'l tables 

If ya.i have changed az:rr of these lines in the a:H'IG.NET 
file, you 1111st reboot your system for the changes to be 
inplementa! into the operating system. 

'!be rest of the lines in the CCHi'IG.NEr file can be changed 
dynamically using the SEINEr carmand. tbese are: 

default user password 
timeout 
list of private drives 
111Bppi03 of: drives 

printers 
queues 

If you have changed aey of these lines in the o::MFIG.NEI' 
file, you can i.Rplement these changes into the operating system 
by typing the foll~ coomand: 

OA>SElil!ii 

For a more detailed discussion on the SE'1NEI' o:maand, recd 
Gifford1 S m Km' USER'S MANUAL. 
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!Kif d: option 

'!he Slr::tl carmand tells you abcut the logical drives of your 
system. SIDf is used to see if enough space is available on your 
disk, to look at the label or physical format of yoor drives, and 
to list the directory areas that are bein;J used to st.ore files. 

'!he SR:w camard accepts any one of four opticns described 
below: SPl!CE, DRIVES, USERS, and LABEL. '1hese describe any drive 
specified before the opticn. If no drive is specified, USERS and 
I.ABEr.. describe ycur current logical drive, but SPACE am. DRIVE 
describe all of the drives that users have accessed since your 
system was last rebooted (with exceptions, such as drives fran 
W.ich users detached with "'c or AOORI'). A fifth opticn, HELP, 
displays a brief surrmary of Se:M syntax. 

SPACE 

DRIVE 

'Ibis displays how many 1024-character blociks remain on a 
logical drive. 'Ibis is also the default SKM display, 
if no option is given. A typical display of SPACE is: 

A: ... Space: 
B: llf, apa:.: 
D: Rf, Space: 

2,388K 
4,336K 

896K 

Here drive C: is not shown, since oo one has aooessed 
it. If you specify a drive before SPACE, aily 
the space remaining on that drive will be displayed. 

Displays the disk format.. A sairple DRIVE display is: 

A: Drive OJaracteristics 
86,912: 128 Byte Records 
10,864: KildJyte Drive capacity 
1,024: 32 Byte Direct:Dcy Entries 

0: Checked Directocy Entry 
256: Recmds I Directxxy l!htry 

32: Reoxds I Block 
64: Sectors I Track 
7: Reserved "l'cacks 
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USERS '!his displays your current user area number, the user 
areas oo. the drive where files exist, aM. the number of 
files in each user area. A typical USERS display is: 

a: .Active User : 10 
B: .rctiw Piles: O 2 4 7 8 10 12 14 
a: I of files : 42 13 26 34 15108 24 76 

lleCe there are eight active user areas, with the largest 
numer of files (108) in user area 10. 'rhis option is 
helpful in backing up files to diskette or ta{:e, to make 
sure that you cow all the files that are oo. a dri '1e. 

This option prcxiuces an error message if the logical 
drive has m label (see the Sm' ccmnan:I). If a label 
exists, the LABEL opt.ion displays the lakel (with any 
timestamps), am the CN/OFF status of the attributes 
PRJTECT, CRFATE or JCCESS, and UPDATE. 

'!be following canand would show the label (if any) of A: 

'!be next oc:mnani sh:>ws how many kilobytes of unallocated 
space remain en each of the logical drives currently active: 

'ftle directory areas of drive C: are S1..1111lariz.ed by: 

3B>Se:M C:USERS 

'!be first letter of any sa::M option can be subs ti tut ed. for the 
canplete optiai. See the CCN:VRRENI' ~ OPERATI?l:i SYSTEM USER'S 
GUIIE fer ad'Jitional examples. 
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'lbe SPACE CXllllBnd is used to show how nuch space remains on 
logical drives. 'lhis ocmnand is helpful when you begin l«>rk on a 
long file, or before yoo. use PIP or TYPE to cx:ipy a file or group 
of files to another drive, since insufficient available space on 
a destinatioo. drive causes a BlXlS error message. In estimating 
space requirements when usiflg' a text editor, remenber that RDSt 
mke backups (files of type .BAK) that double storage requirements 
if (as recxxmended) you intenni ttently save work-in-progress. 
'lb use the SPAC:E oannan:i, type the keyword SP.PCE. For exanple: 

12C>SPltCB 
Drive Miiz Used ' Pree 
A: 8860 7672 86' 1188 
B: 8860 3656 41• 5204 
C: 88fiO 8072 911 788 

35440 26220 73' 9220 

IJhis displays the storage capacity in kild:Jytes (Max), the 
space currently occupied (Used), the prcportion of capacity 
oocupied (%), an:I the unJCCupied space in kilobytes (Free). 'lbe 
bottan line shows the aggregated figures for all the currently 
logged-in logical drives of your virtual terminal. You are 
logged in to the drive named in your MC-IXE prarpt, am to the 
system drive (A:). You are als::> logged in to any other drives 
that you have accessed, tDlless a "c oontrol character or an ABORT 
or ~ ccmnand has lo;Red you off a drive. 

With a drive narre (or list of drives, separated by blank 
spaces) after the keyw:>rd SPACE, ooly the logical drives that you 
list will be displayed. You do not need to type the coloo. (:} in 
a drive name. In a DR Net neb«>rk, SPOCE will identify with the 
@ synb:>l and node nane any drives on renote nodes to which you 
are logged in. '!be SfOi cxmnand gives a less detailed display of 
the available space on logged-in logical drives. 
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SRD. PRil'1' file file file ••• [cption, q>tion, ••• ] 
SRXIL IBR 
SRXLm,MWn 
SRXIL SINIP n n n ••• 
SPCD:. (i d 

'!he SRX::C. <Xlllnand: is used to send files to printers. 
If a systm (or a network) has mltiple printers, the SPCXJL 
cooruand can select frcm aucng up to 16 different printers to 
print a file. Printers accessible by the SPOJL <XllllBOO can be 
attached to different systems within a DR Net network.. Only 
~II (character) files can be printed out by the SPCXL annand. 

rs> ard SPL are backgroum processes that are run 
autanatically by the s:rox. program. You nust have the DSP and 
SPL files· an user area 0 of drive A: to run the print spcx>ler 
system. Piles with a .DSP filetype are created after the printer 
spooler system is started. '1hese files are created fm internal 
program rmintenan::e purposes. Never edit artI files with 
the .ISP filetype, and do not erase them. Under m circumstances 
shoold you invoke these prograns. 

'1he SPCXL program sets up queues that list the files waiting 
to be printed by each printer. One advantage of usir¥J the SPCXJL 
cnrmand, rather than sending a file directly to a printer, is 
that your terminal is free after SPCtJL sen3.s your file t.o a 
queue, I9,JaI'dless of how lCl'lg the printer takes to <X1tPlete its 
outpJt, or whether the printer is rosy with other jobs. 

Setting: up the spooler system that supports the SPCX>L 
ccmuard is the responsibility of the system manager, involvil13" 
procedures outlined later in this description and in Cllapter 3 .. 
tbless those steps are followed, the SPCXJL o:rrmaOO canoot print 
files. 'ftte next page lists several o:mnand.s and q>tions that are 
accepted ~ SfOlL. A HELP a::mnaOO: displays a srnmaary of the 
usage of SPCXL c:airnarrls and options: 
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nie ocnoand PRINT, followed by a file name, sends the file 
that you specify to the queue for your current printer: 

'Ibis exanple coumand line sends the file called MEDIA in user 
area 0 of drive A: to the printer attached to your terminal. 
Since the default oarmand for SPCOL is PRINI', the line: 

is coopletely equivalent. Nine different m:difiers are accepted 
by the 5PO)L PRINT o:::mnand. These follow the file in square 
brackets ([)), and are listed below. Underlined letters show the 
l'lL.Udler of characters required for MC-OOS to identify each name: 

[~] 

[FaM:>IZB=n] 

[~'l!ED] 

[NUMBER] 

Print n copies. 
If not specified, program will print one COf!i. 

Divide into SS-line pages oo 66-line forms. 
Used with text that lacks line and page breaks. 

Formfeeds every n lines. Default is 66. 
Specify if 66 lines do not equal.one page. 

Starts printin;:J n spaces fran left-hanJ 
margin. Default = 8. Range: 0 to 50. 

Prevents initial formfeed; no effect en those 
in your text. Default: start on new page. 

rurt>ers pag-es every 66 lines (or to match 
specified [FOIM], [PAGE]). Default: oo nunbers. 
Specify if 66 lines do oot equal one page. 
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[PRINl'EIPn] 

Divide into n line page. De-fault = 55. 
Range of ( [FOIM]- (PAGE] ) : 2 to 100. 

Selects printer n fran file LPRS. 
If not specified, current printer is used. 

Replaces tab (""I) characters with spaces, so 
that next character is printed in a oolUI111 
exactly divisible by n. Default = 8. 

lbte that [PAGE=n] resenbles the [Pn] option in the T'iPE and 
PIP o:xwllll!llds, [PRINIER=n] resenbles the PRIN'lER cx:mnand, arrl 
[TAB=n} resenbles the [Tn] optioo of the PIP a00 PR!Nl' carmands. 

A single SPOOL PRINl' ccmnand line can send several files 
to the printer, with blank spaces separating the various files in 
a list. *ltiple naiifiers are also accepted, aoo. are awlied 
to all t.he files in the ccmnand line. All of the m:difiers nust 
be enclosed by a sirgle pair of brackets ( []), an::\ nust be 
separated by cannas. For exanple, 

4C>SPCXX, TIC TCC 'IDE [MAR=lO, PAGE=41, NUM, PRIN!ER=l] 

'!his tn'e!iid prints three files (TIC, TCX:, TOE) from the current 
user area ai printer 1, with page nurrberin:;, with 41 lines per 
page an:i setting a margin ten characters to the right of the 
left-hard margin of the text. Note that •pRIN!'," the default 
SPOOL •<: md, is anitted without anbiguity between SPOOL and the 
list of files. other default values are 66 lines per page [oo 
FORM], tab expansion to the eighth oolurm {oo '12\B], begin each 
file after a formfeed [no H'..>Fl, one fX1f!'J of the print.a.it [no 
OOP], and follow the linefeeds and pagebreak:s that are indicated 
in the text [oo Felt]. If the files to be printed were prepared 
on a word prooessor, these default format values are safe to use. 
If the height of your paper is different frcm 11 inches, or if 
yoor printer gets sarething other than six lines per ioch 
vertically, you Jlllst oo saoo calculating before yoo specify the 
[FORM] and [PAGE] values of a SPOOL PRINI' ccrrmand. 
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When SPCOL ocmnands send several files to the printers, they 
are processed in the order that the queue for each printer 
received them. Another SPCOL cxmnand lets yoo look at the status 
of the spooler system: 

'lhe screen will list the files being printed, jobs waiting to be 
printed, the file size, nt.mber of o::ipies, an:3. printer number. 

'lhe last SPCXJL <Xllll'laJld that nost users need to krow abaJ.t 
can renDve a file fran the queue before it is printe:i. '!be form 
of this SPOOL camiand is: 

6A>SFOOL DELETE 10 

ibis deletes fraa the queue of files oot yet printed the job 
that the SPOOL STATt5 o::mnand refers to as 10. If this job were 
being printed when you gave the SPCX>L DELETE cc:rrmam, the 
printing would stop as soon as the printer buffer was enpty. 
'lb avoid deleting the wrorg job, it is good practice to give the 
SPOOL STATUS o:mnani before attenpting to delete anything. 

Two other carmands, TERMINATE and Rl!Sm', have the effect of 
disabling the mOOL ccmnand, and should be reserved for use by 
the system manager. '!be TERMmATE coornand saves a record of what 
was in the queues, so the spooler system oould be restored after 
some problem was resolved that had provoked a 'IERMINATE o:mnanCL 
'll1e RESEl' ocmnand.1 however, obliterates the sp:oler system, so 
that MY jobs waiting for printers are unrecoverably last. 
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The system manager llUSt follCM certain procedures after the 
corrpJter is rebooted for the SPOOL o::mnard to work prq>erly. The 
SP<X>L o d is part of Digital Research Inc.'s spooler system 
for MC-IXJS am DR Net that allows files to be sent to printer 
queues, rather than requiring that they be printed directly by 
other system cx:mnarrls {like PIP, PRINr, or TYPE) or by 
applicaticws programs. The spooler system is normally configured 
at the tim! of system startup by ccmnands within the SYSINIT.SUB 
file that the system manager creates. If the sp:x>ler system does 
not Seem to be functiooirg, the system manager should type: 

OA>SDIR ???.CM> 
OA>SDIR SIOJL.CM> 

to make sore that the files OOP.cMD, SPL.CMD, and SPOJL.CMD are 
all preeent on user area O of drive A:, a00 that these files have 
the SYS and. R:> attributes.. If these files are not present, rxJf?i 
them (with the PIP ccmnan:1) fran the system diskette, and if 
necessary SET them as SYS and RO files. Do not invoke the DSP or 
SPL cc:nawds, which are reserved for use by the spooler system. 
D:l not erase aT'f:l files with extension JlSP, which the spcioler 
system creates and uses to manage the queues. 

'lhe SYSINIT.SUB file should include a carmand equivalent to: 

to pass the [SHARED=QI] argument from the SUBMIT oanand line to 
a OISEl' line in the sYSINIT.SUB file, so that all users can 
access a single COf1:1 of the I:SP.CMD file. Otherwise the spooler 
system will use RAM nenory inefficiently. 
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Initializing the spooler system requires a cauaaBi like: 

OA>SPOOL S'mRI' 0 4 1 

where after STAR!' is a list of the nunbers (from the I.PBS file) 
of the printers that will be accessible via the SpoOler system. 
Printer rn.mbers range fran 0 to 15. '!be above ccmnand means that 
printers O, l, arrl 4 can be accessed by the SPCXJL c:x:mund. 'lhese 
can in::::lude nunt>ers corresponding to printers on other systerrs 
that will be acx:essible to users oo your system via the network. 
A system DDJSt be c:x>nfigured for a nurrber of printers within the 
ran:Je of ro.mt>ers that follow yoor SPO:>L STAR!' ccmnarrl. {Since 
the mmbers start at zero, note that a "5-printer system" has 
printer m.mt>ers raIJJin; fran 0 to 4, not 5). The system will 
irdicate oo. the screen if the START o:mnand is successful. 

In the exarrple above, printers 2 ard 3 will not be SlJR)Orted 
by the spooler system. If you later decided to add nore printers 
to the spooler system, yoo nu st first give the o:mnarrl: 

You can then repeat the SPCOL START cx:mnand with a cocrected 
list of printers. The .SPOOL TE!ftINME coomand interrupts all 
jobs in the spooler queues.. If yw. give a SPOOL 9rART o::xmand 
after a SPCOL TERMINA'JE carmand, the spooler system reprints 
fran the begirming any interrupted job, and restores to the 
queues MtJ files that were waitirg to be printed when the 
'mRMINATE ocmnand was given. You should issue a SPOJL 'IERMINATE 
o:mnand before you shut down the system, otherwise you will lose 
all of the contents of the queue. 



If a printer is printing useless output, a SPOJL DELETE n 
o:mnan:1 will stop print job n (after a SPOOL STATUS cxnnand, to 
make sure that you specify n correctly). '1he SPOOL TERMINATE 
~ sb.Jts down the whole spooler system, but lets yo.J restart 
it, with the queues intact, by a SPCXlL STARI' c:x:xmand and printer 
list. The SPCXL RESEI' o:mnan:l is a drastic way to stop the 
spooler system. Siooe it also erases all the queues, use this 
only if you had SCl1lehcM lost control of a spooler system, an:i had 
oo tq?e of SlJXeSSfully restarting it. Siooe any cannand that 
brir¥]s the spcx>ler system to a halt tends to disrupt other users 
who are w.iting for their jobs to print, users other than the 
system JMl'lager shculd probably restrict themselves to the SPCOL 
Dl!LETE cc wand, and sto.J.ld be very careful when using that. 

tJsi.rrJ tbe ..:0. OQ•--•dd with lR llet 

Like a logical drive or a printer, a spcx>ler system can be a 
network resource that all of the systems linked in the network 
can share. A system in a network can also have a spcoler system 
that is rot shared., but is accessible oo.ly to users en that 
system. Each system in a network can have only one spooler 
system, oot if the system manager designates a spooler system as 
a networ:k reED.Jrce, users on other systems who connect to it can 
use SPCXX, oauaands to serd their files to its printers. 

Individual users can rrcdify the network by connecting or 
disconnectin;a spooler systems ard their terminals. To oo this, 
use the !Br menu and select option 7 (to change spooler 
cmfiquratiai). Equivalently, the NEI' SPOOL eatmand can be used 
to attach a reuote spooler system. After either procedure, SPCOL 
a::mnands fran your terminal to print files are exeo.ited by the 
renDte spooler system. 

Besides camecting your terminal to a reirote spooler, DR Net 
also allows you to connect the printer of a remote system to yoor 
local spooler. 'lb do this, use the NE1' menu and select option 1 
(to chan;Je device assignment). B;tuivalently, the NRI' DEVICE 
camand can be used to attach a rerrote printer. After either 
prooedure, SPQJL cx:mnams fran your terminal to print files are 
executed by the printer at the renr:>te node. The system manager 
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has the option of using the (X)NFIG.NEI' file or network passwords 
to facilitate or to restrict the ability of network users to 
access other Spoo.ler systems or other printers. 

Eadl virtual terminal in a DR ~t network can be connected 
to no mre than one spooler system. But different virtual 
terminals connected to different spooler systems can be sugx>rted 
by the sane physical terminal. Provided that the system manager 
permits access rights to renote network resources, and provided 
that the operator can renenber which virtual terminal is attached 
to which spooler system (the NE.'!' STAT display helps), a DR Net 
network linking several systems that each have spooler systems 
can provide great flexibility and soope to an q>erator who needs 
to produce printed output. 

'Ihe menu-driven NET program is ancng several Gifford 
enhancements to MC-OOS that sinplifies changing DR Net printers, 
queues, aOO. spooler systems. See the DR NET USER'S M»l1AI. for 
details 00. the nerw-dr i ven .ml' program,-aecessing ren:>te queues, 
the OO'IG.NET file, network security, and sp::x>ler system; within 
DR Net. 
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SCBIIT d:flle parameters 

The SOlliil:r c:c.mMlld puts forth a SUlltlIT file for batch 
processing of ~-!XE ccnmams and programs. A SUlMIT file 
nust have .stm as its file type. '!he .SUB extension of a 
SUBMrr file is not entered in a SUBMIT CClll'DaOO. line. 

SUEMIT files are created with a text editor, such as ED or 
WordStar in ncn-document m:xle. A SUIMIT file contains one line 
for each IC-IXS cxmnand with its possible options. A SUBMIT file 
on user area O of the system drive can be called by arri user. 

Exanples: 

3C>SU&IIT A:B~ 

ibis executes a SlJEMIT file on user area 3, drive A: with 
the file n9e B~.StlB. 

OA>StaaT 1RFII£ 

'fttis S'l!C!Utes a sul:lni.t file on the current drive and user 
area with the file name WRKFILE.SUB. If a o::mnand line 
calls oo an 8-bit program, then the SW (or SW86, ai CPU 8086 
systems) CM a-» rrust precede the 8-bit pro;iram file name. For 
exanple, if you want to run an 8-bit program called F80 on a 
file called 8~ and then erase the file called 
BILLnG.LSf, ycur SUBMIT file would have the following lines: 

A:SW FSO B:ru.n«:;.FOR 
ERA BILLDC.LST 

Up to ten (10) optional parameters can be included in a 
SUBMIT m LAI line. These are arguments that are substituted in 
the camand lines of your SUBMIT file, where they nust be written as: 

$0 $1 $2 $3 $4 $5 $6 $7 $8 $9 
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The synt>ol $0 is replaced by the name of the SUBMIT file itself. 
The syntx>ls $1 through $9 are replaced by the first through ninth 
parameters respectively. For exanple, suppose that you 
had a file called AIJ'l.'(PIP.5UB that consisted of the o:imaan::is: 

ra<RESEr 
PIP $1: [g$2]=*.$3[vrow] 
ERA *.BAK 

If you entered the &JEMIT o:mnand: 

ClA>SUEMIT AD'l'OPIP F 6 CX:X: 

then the first line of your SlJllillT file WC1Ul.d be interpreted as 

PIP F: [g6]=*.tn:[vrow] 

en execution of the SUBMIT coomand above, all files of 
type .ax: would be oopied to user area 6 of drive F: (provided 
that drive P: were ready, and that you had permission to access 
user area 6, and all of the files of type .BAK in your current 
user area woo.ld be erased. Similarly, the SUBMIT cuanand: 

lX>stDUT AUrOPIP G 7 TXT 

would oopy files of type .Tn' to drive G: user area 7. 1'Je $ 
ootatioo lets you supply parameters to a general-purpose SUBMIT 
file, so that routine tasks can be ao:xrrplished with less effort 
than if each oatmand were manually entered fran the keyboard. 

'!be MC-1Xl5 control character '1> cannot be used in a .StJB 
file to attach or to detach a printer, but in a .SUB file you 
can reassign your current user area, printer, and/or logical 
drive. You can specify whether a change in assignment persists 
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after the &llMIT file has executed, or reverts to your pre-SUBMIT 
values. 'lb keep the new assigrrents, the .SUB file should include 
the special Sl&olIT variable $GLOBAL, as a line prior to any 
ccmnands that ~ current values. For exanple, suppose that 
yoo call a 381IT file that iooludes the lines: 

$GLOOAI. 
C: 

After this SOBMIT file has ri.m, you will have C: as your 
current drive, and printer 0 as your list device, regardless of 
what ywr drive and printer were before the SUBMIT ccmnand.. krf 
changes in user area, logical drive, or list device will revert 
to previoos values if ycu type $LOCAL in place of $GUR\L. 
tmless you specify $GLCIW.., $LOCAL is the default value of 
reassignment statements in a SUBMIT file. 

A sr.atrr file can be "nested• within another SUBMIT file, 
but the wor:d "SU9MIT" cannot appear within a StJBMIT file ooornand. 
line. To call a .Elm file fran within a .SUB file, substitute 
the special camnand $T!!D'DW!! for the word SUBMIT. For exarrple, 
within a SUBMIT file the line: 

$na.mE flNINE.SUB 

is equivalent to typing SUBMIT MARINE at the system pratpt, and 
causes the system to execute the cxmnan:ls in file MARDE.SUB. 

tttie followi.D';J is an exanple of a SUBMIT file. !ftlis exanple 
selects printer 1, reeds a ~ file called OCS950.KEY to optimize 
the terminal for spreadsheet use, selects user area 4 of drive B: 
as the current directory area, arrl displays a file called 
SPREAOOB.l!£'1' that provides the user with information Q'l what to 
do next. Fo£ this SUBMIT routine to execute correctly, it is 
necessary that the KEYS.CMD and SC950.KEY files be on user area 0 
or 4 of drive B:, that the text file SPRE'AISLEEI' be in user area 
4 of drive B:, and that the user's ac:xx>unt be authorized in the 
PASSWD file to access user area 4. 'lbe lines beginniD;J with 
semi.col.ens are mments that are n::>t executed. 
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; EKanple of a SU84IT file: 
$G[CBAL 
USER 4 
B: 
; User will see 4C> prarpt after SU£l.llT is carpleted. 
PRIN'lER 1 
; This selects printer 1 as the current list device. 
KEYS SC950 
: This file loads the special function keys of the coosole. 
TYPE SPRF.:ADiEf. EE!' 
; This displays on the screen a file called SPRFADSH.Em' 

o:maands in a SUBMIT file are executed in the order in which 
they aa:iear, "top to bottan." A coomand that cannot be executed 
will halt execution of the cc:mnands in the SUBMIT file. No mre 
cxmnands will be read fran the SUmaT file. 

In s:xne ai;:plications the user may wish to use the Cbllar 
sign ($) syntx>l as an actual camand argument, rather than to 
syubolize a parameter supplied in the SUBMIT oannam line. To 
represent a •real" dollar sign in a .SUB file, type two dollar 
signs ($$). '!be SUBMIT program will interpret this as a sin3'le 
oollar synt>ol, and as unrelated to any SUBMIT ocmnand parameters. 

'l\'ie SUIMIT file can include file passwords (see the SEr 
camand}. Notice, however, that including file passwords in a 
SUBMIT file WCXJld enable saneone who coo.ld read the SUBMIT file 
to learn the passwords. To maintain security in this situaticn, 
the SUBMIT file oould be kept in a protected user area, or a 
paB.S\«>rd could be put on the submit file itself, or passwords 
could be supplied as parameters in the SUBMIT ccxrma00 line, an:i 
synt:olized ooly as $1, $2, etc. in the SUBMIT file. 
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Besides enabling the user to autanate frequently used 
sequences of o••tnds by stJBMrr files, the rc-OClS operating 
system recognizes the files sYSINIT.SUB, USERINIT.SUB, IOOIN.SUB, 
umJT.SUB, ard Inti.SUB as sequences of carmards to be 
autanatically executed at certain times, if files with those 
names exist.. See the separate descriptions of these files for 
DDre detail oo when they are executed, am in what dire:tory 
areas they shoold be located. All of these are .SUB files that 
the system mmager or the imividual user I111st create, rather 
than files distributed with the ~-oos operating system. 
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Slf file 

'!he &W a:mnarrl is used in SUBMIT files to process 8-bit 
pr03rams. The Si program is the nDSt innovative part of Gifford 
C.onp..lte-r Systems' enhancements to Concurrent 005. '!his program 
enables an MC--OCS carp.lter that has as its CPU (central 
processing unit) a Macrotech MI-286 or a Car(lu.Pro CPU 8085/88 
dual processor to nm 8- and 16-bit prcgrams at the same time. 
The program SN.CMD nust be oo user area O of drive A:. 

~you type in an MC-ms carmarXI, the system first 
searches the directories for a COncurrent OClS (16-bit) program 
with a .CMD extension (see the CXNl.JRRENT ,gf! OPERATn«; SYSTEM 
USER'S OOJDB for a discussion of the search order for files}. If 
a .am file is not found, the shell autaoatically runs SW, which 
searches for a CP/M-80 (8-bit) pro)ram with the .(l)M extension. 

If the .OJM file is found, SW allocates a contigucus 64K 
bloek. of menDrY· '!bis block is loaded with the switching code 
(about 3K) t an:J the .CI>! P1"03"ram. 'nte prcgram is then rWl in 
this transient program area of PAM. 

If the .CXM file is not foord, SW gives the message: 

Progr• file caa•m be opened 

If the system cannot find the SW.CMD file on user 0 of drive 
A:, it gives the message: 

i'Cml't find 0 kl 
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ll1en running CP/M-80 programs, SW prooesses all system calls 
in the 16-bit envirooment. It sinulates CP/M-80 system calls so 
that programs run exactly as if they are in a CP/M-80 
enviroraer1:t, except that the system calls are executed much 
faster. SN also handles MP,!M II queue calls. 

'!he SN cameoo has to be specified in a sutm.it file if the 
file is to call on 8-bit programs.. If you want to run an 8-bit 
prcqram called F80 on a file called BILL!t&FOR, your SIJBMIT file 
would have the followirl} line: 

A:SW F80 BILLIOO.FOR 

ihe SW program enables the system to support B-bit 
~tible CP/M programs, and also 8-bit MP/M II C!Odpltible 
programs. SN enables MP/M II queue calls, which differ fran the 
queue calls of Concurrent IOS. 
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511186 •Cl:X:JmillTXld arguments 

The 5"86 ocmnand is used in caunaoo lines and SUBMIT files 
to process 8-bit .CCM pro;Jrams on systems having the CPO 
8086/87. '1he SW86 program causes the 8086 to fuootion as a zeo 
enulator. '!his program enables the system to rWl l:x>th 8- am 
16-bit pro;Jrams at the same time with a 16-bit only processor. 
'1be program SW86.CMD nust be on user 0 of drive A:. 

In order to run 8-bit programs on an 8086 processx system, 
you RUSt type SH86 followed by the name (but not the .CXN 
extension) of an 8-bit camand. file. nie shell searches for a 
CP/M-80 (8-bit) program with the .<XM extensicn. For exanple: 

3B>SN86 "8 

tthis allows an 8086 system to load and execute the 8-bit CCllllBX1 
file WS.o:M, if this file is found in user area O of drive A: 
with the sYS and HJ attributes. If the .<Xiii file is found, SW86 
allocates a contiguous 64K block of memry. this block is loaded 
with the switching code (about 3K), and the .a:M program. nie 
program is then run in this transient program area of RAM. 

·If the .CXM file is not fourrl, SW86 gives the message: 

If the system canoot find the SWBG.CMD file on user a of 
drive A:, it gives the message: 

?Cant t f:iml • ' n:I 
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llien running CP/M-80 programs, SW86 processes all system 
calls in the 16-bit envircnnent. It simllates CP/M-80 system 
calls so that programs run exa::tly as if they are in a CP/M-80 
enviroment, except that the system calls are executed Ill.lCh 
faster. 

The SM86 oamand has to be specified in a sutmi.t file if the 
file is to call on 8-bit pro:;rrams. If yoo want to run an 8-bit 
program called F80 oo a file called BI~ yoor SUBMIT file 
would have the followi.rg line: 

A:SN86 F80 BIUJOO.FOR 

'Die 9186 program enables the system to support 8-bit 
ccmpatible CP/M programs, and also 8-bit MP/M II ccapatible 
progr-. 9"86 enables MP/M II queue calls, which differ fran 
the queue calls of Caicurrent OCS. 
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'!he SY?C ccmnarrl flushes the cache buffer onto the hard 
disk. 'Ibis prevents loss of data in case of a power failure or a 
system reset. MC-JX)S autanatically flushes the cache buffer 
every 30 seoxrls, so under normal cirannstances it is unnecessary 
to tun SY!C~ 
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'!he SYSGr!N program copies the system tracks fran one a-inch 
fl<JR.'Y diskette (the •oo..irce) onto another diskette (the 
"destination"). Unlike the CPY program, which l!ll.St have 
physically identical source arrl destination diskettes, SY5GeN 
will accept different formats in the source and destination 
drives. ID.tble-sided or single-sided. diskettes can be used for 
source or destination, but both source and destination nust be 
double-density (1024 byte sectors). 

Gifford's MC-r:xl3 q>erating system requires a systell diskette 
to be in the left-hand flOA'Y disk drive (if your system has be 
floppy drives), when the system is powered up, like the ignition 
key of a car. 'lb avoid potential problems if a system diskette 
is damaged, SYS<ail or CPY should be used to make back.up copies of 
the system diskette. 

If your MC-I:OS software is ncdified (to aco:::uroodate changes 
in your hardware ccnfiguration, or to install updates of the 
operati~ system. software) the SYSGEN' utility can be used to 
create new system diskettes. A special portion of every diskette 
is reserved for the •system tracks,• which cannot be read or 
ncdified by any program or cxmnand except SYSGEN, CPY, am the 
destructive PORMAT program. SYSGEN and <:PY are able to write or 
copy files ai the reserved part of a diskette. 

SYSGl!N can be used to ccpy the system tracks fran a system 
diskette to another diskette; or to copy the system tracks to 
memory, so that a CCllpllter with only one flqipy diskette can 
create a system diskette b.l7 copying the system tracks back fran 
menDcy to a diskette. Readers with only one floppy disk drive 
cannot use the CPY pr03ram to create a system diskette. 

'lb use SYSGEN, place a system diskette that yoo inten:l to 
use as the source in the left-hand floppy drive, and: p..Jt a newly 
formatted blank diskette in the right-hand flq;py drive, if you 
have two flewy drives. 
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and the program respo008 with the following: 

GlriCHJ <Dll?O'l15k 5W1&L 
Sjsta Track llaintenance PraJr• Bev 1.1 

0 id Hem c:pt:ia1S: 

c = Syagen disk to disk. 
0 = ShrJle drive sysgen. 
p = Syagen file to disk. 
x = Bd.t to the sptm.. 

If you have a system with two floppy disk drives, type (C) 
(without Rlll'lJm). If you have a system with only one 8-inch 
floppy drive, type (0) (with no 'REl.'lJm) • 

If )'OJ selected q;>tion C, the program responds: 

ltlter wee drive: 

Type the logical drive designation for the source drive 
(without pressing lWl'U!fi) ard the program will respom: 

Type- the logical drive designatioo for the destination drive 
(without pressing Rl!ll\JNN) ard the program will respond: 
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If you type any key (other than "C) to caitinue, the program 
then copies the system tracks onto the destination diskette. 
l'f\en the process is cooplete, the program reS{X:l'lds: 

Use option F to use the boot file and the loader file to 
generate system tracks. Type (F) without pressing REl'URN fran 
the o::maan:l menu am the program respords: 

'fype the name of the boot file followed by a RISl'ORN. '1he 
program then prarpts: 

Type the name of the loader file foll0ili.1ed by a REl.'Um. 'lbe 
program responds: 

l!nt:er dest.inaticn drive: 

'fype the drive destination for the destination drive without 
pressi1¥3 REn"l1RN and the program will resporrl: 

Press 8D!f key to OCDJ.t:ime sysgen or QJDtrol-C to abort. 
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If you type afri key to continue, the program then cq>ies the 
system tracks onto the destinatioo drive. When the process is 
ccnplete, the program respon::ls: 

If you select option o for a single drive SYSGBN, the 
program respords: 

aiter: moe/destinatian drive: 

Type the drive designation for the source/destination drive 
(wit:mlt pressiBJ REl'URQ) and the program will respon.:!; 

Preas _, key to cmtime SJS1JSD or ocntml-C to abort. 

If you type any key to continue, the program responds: 

'!'he pro;Jram. then copies the system tracks ooto the 
destinat:ial diskette. lihen the process is carplete, the program 
responds: 

'lbe system tracks have been copied, but the file MC.r:os 
nust be cm the diskette before it can be used to l:xJot the system. 
Use PIP to C10PJ MC.IXS an:1. any additional files that you want 
to DJ to the new system diskettes. 
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S!SDIIT.CM:> is an q>tional program file which will run when 
you start up the syst:elL '!his program file can be used to 
custcmi.ze · yair system ~ executing a program which DllBt be part 
of your startup procedure. SYSINIT.CMD has limited applicaticn 
on IlDSt systems. The file sYSINIT.SUB will have greater value to 
DPSt users. Refer to Sectim 2.5-StSDU•t.stB. 

'!be maintenance of this file falls uroer the jurisdiction of 
the system manager. It is discussed again in Qmpter 3. 
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SISnllT.BMt 

SYSINIT.BAN is an optional banner file. '!'he contents of the 
file are displayed alxwe the Narte: praspt before a user 103"s in 
to the syStem. '1he banner ~s again after the user logs out 
of the system. The S¥SINIT.BAN file JRJst exist in user area O of 
drive A: for the banner message to be displayed. 

You can create your own coopany banner using l!D or 
W:>rdStar in ncn-document nme. An exanple banner file might 
lo:lk like: 

-[Y 

Glftl(8) aJIEU&a srsme 1D1ID LDB m 
RLXW mr m ms 1IRD m- ms 

IC-fD3 <l?BlWP.llG SiSI&4 

'!be -[Y characters on the first line of the file are 
CXlllDanis to clear the video screen. 'Ibis allows the message to 
appear at the t.cp of the screen.. You should refer to the 
dclcumentation on yoor terminals to see what escape sequence 
is used to clear the screen. 

'!he maintenance of the SYSINIT.BAN file falls un3er the 
jurisdiction of the system mana;er. It is discussed again in 
a.apter 3. 

Facl1 CXJ111Uter within a network can have a different 
SYSINIT.BAN file. If a NEl'l'tDl'D file exists on user area 0 of 
drive A: of the system node, that banner is displayed above the 
SYSINl'T.BAK message on all terminals on the network. 

2.5-sYSINIT.~l 



S!SDI'i'.SB 

SYSOOT.BOB is an optional file ca1taining ccma:mds which 
are to be executed as part of the startup procedure. '!bis will be 
a useful file if you have initialization procedures you want to 
execute Cll startJJPa SYSINIT.SUB sb:Juld be located on user area 0 
of drive A:. 

'!be following exanple shows how you might use S!SINIT.SUB to 
initialize the spooler system for printers 0 arrl L The contents 
of the file are as follows: 

; s r» 918181'1'.sm file for init;aJizing the spooler. 
Sl'OCK. 8JMll 0 1 

It is oot necessary to include OCPMDllT in the SYSINIT.SUB 
file to implement virtual terminals. !his is because a::!'MINIT is 
run aut:ca.tically if it exists on user area 0 of drive A: when an 
.M::-lXlS system is powered up or reset. 

!he •intenance of SYSINIT.SUB falls under the jurisdiction 
of the system manager. It is discussed again in Chapter 3. See 
the description of the SOBMIT carmand for details on .SUB files 
in 1'1::-IXS. 

2.5-S!SINIT.SW-l 



SiSikf 

S!SIAi [Option] 
SiS'Dtt [Optim c tt 1 

The SYSTAT cxmnand displays information about the internal 
status of your MC-ms systen. SY~ is used to identify what 
system an:J user processes are rl.Dllling, what i;ilysical terminals, 
virtual terminals, an:.'J printers are attached to them, their 
current state of activity, their si2'le and location in IDE!IW!Xy, 
their foregroun:l ex: background status, what queues exist, and 
other characteristics of the system. 'lyPe SYSTAT and you see: 

llli.cb Optim ? 

B Help 
II I' .-y 
o Ollerviar 
P Pin e es - All 
Q 0--
u User Processes 
C ocmoles 
x Bzit 

-> 

Like AP, cu::ac, NEr, NEJ«JSER, and the TIMELCX; utility, 
SYSTA'!' can function as an interactive program whose menu pratpts 
you to indicate by a keystroke the type of informatioo. that you 
seek. Like NET it can also functioo in ccmnand IDOO!, so that 
the exi;e r ienoed user can give lID.pranptoo optioos and modifiers 
in a single a:omand line that produces the desired display. 

The SYSTAT display pE"ovides a much more detaile:l description 
of the systen than do the a::itmLE, PRIN'IER, or WHO utilities, but 
for R:JSt users the SYS'l'2\T description is so volumioous and 
teclmical that it may not seem very informative. In fact, SYSTAT 
is not an ordinary system cx::mnand inte0000 for non-technical 
users, but a progranming an:1. diagoostic tool like the ASM86 and 
DDT86 routines. It is oot discussed in the CON:XJRRENr QLM 
QPERATDI;; SYS'lm! USER'S GUIDE (where the system conmaOOs are 
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described), but in the o::R:lJRRENl' ~ PR:XiRAMMER'S ~ 
GU~ Wildt is not light reading. Why did Digital Research 
Inc. write a menirinterface for this cxmnam, so that 
oovice users who are struggling to use PIP can easily use S':lsrA.T? 

In a word, diagnostics. The right SYSTAT o::mnan3 can 
sanetimes te very informative when sauething seems to be wrong. 
For example, SUfPOSe that a printer suddenly wca't l«>rk. If it 
is not out of ribbon or pi:tE:er, try looking at the problen with 
SYSTAT. Type the "SYSTld"' ke~rd, and when the menu is 
displayed, select option C ("Consoles"). Press RE1'DRN when the 
program asks if you want a CX>ntinoous display, since that will 
oot l::e necessary. ibe screen will show a display that begins: 

Pll!SlCAL v•RNAL 
c1-1&. CladiB .. STAB 

00 00 Shell BltCK,BJPP 
00 01 IE !Om,llJPP 
00 02 IDgin BICK,BUPP 
00 03 llS iw:z: ,llJPP 
01 04 stall BICK ,BUPP I ""p 
01 05 dRW Ptm,1111?1' 
01 06 Ulgin BltCK,BDFP 
01 (fl Shell Bl!CK ,lllft' 
02 08 smmr lta!:,BI!!' 
02 09 Sbell Bl!Clt,llJP.P 
02 OA login BlCK,llJ!P 
02 cm Shell BlCK,llJFP 
03 «: 1IS !W:ZB,HJ.n 
03 .., Sbell BN:K.,BJPP .. .. : : • • 

'l!ie mystery is solved: the mnber 4 virtual console has 
attached itself to a printer with a control character "P (shown 
at the far right), and then switched to backgrOl.lOO: nK>de to allCM 
~ to run frcm the same filysical oonsole. 'lb free the 
printer, the operator must switch virtual console 4 to the 
foregrotmd and type "p again to toggle it OFF. liJW other users 
can ace that printer. 
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'lb use SYS'TAT in c::xmrnand-driwm mode, supply the same letter 
prcapts that appear in the menu, but enclose them in a pair of 
square brackets {[]). Several optioos can also accept a "C" 
argunent, to refresh the display every H seco00s, for ti sane 
hexadecimal Illlllber. SYSTAT in cxmnand no:le seems to be the only 
MC-1Xl3 cx:mnaOO that cannot be executed if the user fails to 
supply a matching right bracket (]) as the last character in the 
caunard lire . 

B:!sides the si;:ecial uses of SYSTAT already described, SYSTAT 
may be helpful if you ever experience trouble with your system, 
since }Olr dealer may ask you to select SYSTAT optialS and describe 
the display. Readers wl'D use their system primarily for software 
deve lopnent should staly the cacuRRENT ~ <PERATnG ~ 
~·s RPFmEH:E GUIDE for more informatia'l ai the SY.STAT 
o::unard, whose features and aJ;PlicatiCXlS are 1:2yond the soo12 of 
this manual. 
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TDIE o aJ 
TillE SW 0 •1 

'!be TIME camiand measures how 1003" it takes for a program to 
run. TIME can run with any program or SUBMIT file. For exanple, 
to ti.al! the file BILLn«;.CMD, give the cxmtand: 

2B>TIME BIU.Ili3 

IJ.1le '!'DE program will display on yoor screen the elapsed time: 

Elapsed time--00: 04: 29 

To time an 8-bit program, you nust precede it with an •r 
on system based. on the CPU 8085/88 or MI-286 dual processors), 
or with an "SN86• for systems based on the CPU 8086/87. Ask your 
system !llB1'8JE!r if yoo. Cb oot krrM what kird of CPU your cxxrp.1ter 
has. In a IR Net local area network that includes several types 
of ooop.lt:ers, the choice of SW or SW86 depems on whether yoo.r 
local node has an 8088. For exanple, Sl.JtP)Se that ya.i are 
workiRJ m a ca1P.1ter with an 8085/88, aOO. you want to fioo oo.t 
how laig it takes the 8-bit program t:EME.<XIM to run the program 
FIIBR.CJID. Yoo should enter the cxmnard line: 

'lbe 'l"IME utility is helpful in "beoohmarking" programs. It 
can assist the system manager in determining how different MC-ms 
CXXlfiguratialS or different operating cx:nditions affect the speed 
of the system. 
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'lbe TIMEU:X;.CMD file allCMS you to use~ II to report 
the access of spe:::ific aooounts arrl terminals. To use this 
program, yoo. nust be in user area 0 of drive A:. Give the 
o::mnarrl: 

1be screen displays a menu of reports that yru can 
produce: 

Here are your cptims for timelcg reports: 

1 == Repc:&t ace as~ a specific accmnt ml:! sprific deri.ce 
2 • lq:xJrt access by a specific acxxJIJl'lt, all deri.ces 
3 == 1'!pot t access by a specific device, all accOJnts 
4 == Repar:t axe m by all accounts 1r derioes, Sllbtotal by device 
5 • Repxt iECl!SS by all devices ' accwnts, Sllbtotal by axnmt 
6 • Return to tbe qerat:inJ systa 

If4JUt your clloice : : 

Account names are the login names that appear as the first 
entry in the password file.. 'lb specify a device, give a device 
name that appears in the fifth field of the 'rI'YS file {usually 
0 through 6). Enter a m.mber (1 through 6) to select your 
q>tion. 

Each time you run a report, TIM:ELCK; asks yoo for a file name 
for the report. Once the report is finished, you can TYPE the 
report on the screen, sem it to the printer with the PRINT 
camiand, or edit it with ED or WordStar. 
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'1'he TtMEU:G.008 file is used to maintain the TIM!U'GK.DBF 
database. TIMEU:GXJEF is a dBASE II database used to prepare 
reoords based oo the file Wl'MP. use TIMELCG.SUB to create the 
database or to appeOO. the database if it already exists.. Give 
the cx:anand: 

'!his program copies all entries from the Wl'MP file, writes 
them to the database, erases the WIMP file, ard restarts the WIMP 
file. R!rfarm this step when there are no other users on the 
system, so that your database is oanplete. 

use d8ASE II to view the TIMEL(X;x.DBF file. You can use the 
utilities in the dBASE II caimam file called TIMELOO.O!D to 
prepare TIMELOO repxts. 'lb use dBASE II oo TIMELOOX..OOF yoo 
must be in user area o. 
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'lbe 'rl'YS file describes characteristics of each terminal or 
nDdem used oo the system. 

An exaD1>le of the Tl'YS file is: 

0:9:0:82n:CXX'lSOle:System support 
1:9:0:82n:ttyl,front:Interfacer 3 port O 
2:9:0:82n:tty2,sales:Interfacer 3 port 1 

E'lltr ies in the file have the followin:J format: 

DEV t :MUD RA'lE:HANl:SBAKnt;:PRlrCXXL:Tl"i NAME:a::Mt1ENTS 
\ \ \ \ \ \ 

l 2 3 4 5 6 

1. ~of the device, corresponding to the connect.or label 
on the back panel. tlmbers begin with O. 

2. Terminal badd rate; the default is 9600. Baud rates 
correspord to the following: 

0 = 9600 
1 = 110 
2 = 300 
3 = 600 
4 = 1200 
5 = 1800 
6 = 2400 
7 = 4800 
8 :IS 9600 
9 = 19200 
10 = autanatic baud rate detection for rood.ems. 

'1he autanatic baud rate detection for m::>dems ooly works for 
300 and UOO baud. 'lb use this feature, pin-20 on the RS-232 
oonnector JDJst be wired to the speed detect pin on the roodem. 
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3. C\*-.1 ..... 232 hardware bamshaking. Hardware haOOshak.ing 
is oot required for DDSt terminals; the default is o. If 
hardshakin3' is necessary, enter the nunt>er corresp:ndi.ng to 
the type of handshaking needed fran the followi~: 

0 = ., handshak i.ng 
1 = Hardware handshaking {LYrR) (RS-232 pin-20) 
2 = Software handshaki~ ~/XOFF} 
3 = Eeserved for custan application 

4. cpt:iaBl ~ protax>L 'Ibis is a three character 
entry. 'ftle default protocol is 8 data bits, 2 stop bits, and 
oo parity, which are the setti~s for DDSt terminals. If you 
need to change this, select the o:nfiguration you need frcxn 
the table belCM and enter the three characters without aTt'J 
spaces. Por exanple, if your terminal requires a protocol of 
7 data bits, 2 stq> bits, even parity, enter 72E in field 4. 

Dita bits 

8 
7 

Step bits 

2 
1 

Parity 

N (none) 
0 (odd) 
E (even) 

s. Tenli.na:l nam of up to 8 characters with no spaces. 
The terminal name is often entered as 'bonsole" foe the 
systm console, "ttyl" for terminal 1, "tty2" for terminal 2, 
etc,. iftlis field is used to identify the location on the 
system of a user in many MC-ra:i utilities. Many terminal 
names can be listed, separated by ocmnas with oo spaces. 

6. cptiaal ., rt:s field. 'lhe ccmnents field can give 
infomation of p:Xential value to users, such as the location 
and RS-232 port. 

In the exarrple 'l'l'YS file on the previous page, terminal O 
{the system console) coomunicates at 19200 baud, uses the 
standard o:munications protcxx>l (8 data bits, 2 stop bits and no 
parity), am has the terminal name "conoole." You <Xllld change 
the naES to corresfOl(l with the physical lcx:ation of the 
terminals. 'Ibis is handy if you have to use the ABCR1' prooess to 
free a •locked" t:erminal. 
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'!he T1YS file can be nxxlified while the system is rurmitr:J in 
nultiuser node. Once the file has been m:rlified, type: 

'Ibis will reset the system to the new specifications without 
the need to shut down the system. 

The nunber of terminals and m::x3ems that can be supported by 
an MC-OOS system is specified in the XIOS {extended inpit/oo.tpit 
system). If a system is reconfigured to support a greater nunber 
of terminals and nodems than was known to Gifford when the system 
was ordered, it may be necessary to install a larger XIOS. Read 
the Gifford publicaticn OJSIOMIZIR; YClJR MULITUSR o:N::'IJRRl!NT IX)6 

S!S'lEM for details on hcM to m:xiify the XIOO. 

'Ihe maintenan:e of this file falls under the jurisdiction of 
the system manager. It is discussed again in Chapter 3. 
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"1'!1lB d:fil.e, d:file, ••• , d:file [PAGE] 
ftPB d: file(s) [Pn] 
ftPB d:f:ib!(s) >d:file 
'l'YPE d: file (s) @noc1e >d: file 

'lb! TrPB ocanand displays ASCII {printable) files en yoor 
terminal screen. 'lYPE can be used to look at the oontents of 
text files or data files, either locally or across a DR Net 
network. With the > option, TYPE catbines a list of files 
without displaying them, creating a file whose name> follows the > 
synbol. Used in oonjmx:tion with the MC-JXlS control character 
"'p, it can send files to your current printer. For exanple, the 
oarmani: 

followed: by the control character "'p before pressing REI'URN, 
lists your VT'.r.iS file on the terminal screen and also causes your 
current printer to print the V'l'1'!{8 file. irhis procedure will not 
take advantage of special printer control cx:mnards (such as pitch 
control or boldface) offered by word processing programs such as 
WordStar. The printer will continue to ecoo the screen of your 
terminal mitil you type aoot.her "i». 

Yoo can WPE a file (or a list of files} that is on another 
lc:gical drive. For exanple: 

7B>TYPE A: PARrl. TXT, A: PARI'2. TXT, C: PARr3. TXT, PAR1'4. TXT 

'lhis ~le will display (without pausing between files) the 
files PAR'l'l.TXT and PART2.TXT from user area 7 of drive A:, the 
file PAR1'3.Tn' fran user area 7 of drive C:, an::l the file 
PARI'4.TXI' fran user area 7 of drive B:. '!he carmas in the 
exanple above are optional, rot a blank space nust separate 
each file name in a T!lPE o:muand to type a list of files. 
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To display files in other user areas, specify the user nunt>er 
either before the oolon (:) or before the drive letter. 'Dus, 
"SC:• or "CS:• denotes •arive C:, user area s.• For exanple, 

7.B>T!PE AO:PASSWD 

displays the PASSWD file on user area 0 of drive A:. 

TYPE with the > synbol can be used instead of PIP to copy a 
file or list of files to a file whose name £ollows the > syntol. 
'Ibis option does not display files on the screen. For exanple, 

creates a file called RBINOEER.IXC in user area 5 of drive B: 
that carbines four files fran the current user area in the order 
listed (DASHER first, BLITZEN last). ibis bas the effect of: 

Wildcard characters (*, ?) can be used in the file 
specification of a 'lYPE cxmnand line to display all the files 
that match the specificaticri. Wildcards can also be used with 
the > opticn to coot>ine files. 'Ib display all files of type .roe 
in user area 6 of drive B:, you can use the cxmnand line: 

6A>'1'YPE B:*.DX 

Besides the > synt>ol, TYPE accepts b«> options, (PAGE] 
am [Pn}. If neither is specified in a TYPE c.annaOO line, the 
display scrolls continuously. 'Ihe scrolling can be stcg;Jed with 
"'s, continued with ... Q, and abandoned with "'x or "'c. 
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'the [PAGE] option displays 24 lines, and then waits until 
~ key is pressed to continue. '!be [Pn] q>tion displays n lines 
at a tine before pausing for a keystroke to continue. 'lbere wst 
be a space between the opticn an:i the last file name. If a TYPE 
cxmnard tJJ display a list of files ends with either option, the 
cptioo applies to every file on the list. For exanple: 

8C>TYPE tlRAP'l'.OCC FINAL.00: [P48] 

'!his displays DRAFl'.IXX: and FINAL.1X.C fran the current user 
area, pausing every 48 lines for a keystroke to continue. 

To use the T!PE ocnmand to display a file over a DR Net 
netwrk, your terminal nust be connected via the neb«>rk to the 
renote drive whose file yoo intend to display. For exanple, 
SURJOSE! that you want to display a file called TFST.IXX! which is 
looated on user area 2 of drive C: on the ~ system. You I'm.lat 
first ocnnect to drive C: oo the SALES system by typing: 

You can now use the TYPE carmand to display the file called 
TFSr.IXX! that is stored on user area O of drive C: of the SALES 
system by typing: 

Note that the TYPE" oc:mnaOO. with M:-00.S control character "p 
caruX>t be used to display a file on a printer attached to a 
different system within a DR Net netw::>rk. 

The TtPE carmand described in the CCB:URRENr ~ OPERATIOO 
SYSTEM "CBBR'S OOIDE is different in several ways fran TYPE in 
Gifford's MC-OOS. 
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OttW 

OPrDIB @node 

'!he UPl'IME cannand displays the arrount of time that a system 
has been up and running sirx:e last being rebooted.. '1be UPI'IME 
OClllDi!md can be nm looally ard across the network. 

If you type: 

frau the lcx:al system called •service,• the system respc:nCls with: 

Service baa been up for 1 + 02:10 

'!hat is, •aie day, two hours, am ten minutes." 

To check the uptime for a particular rme across the 
network, type UPl'IME @, followed by the name of the renote node. 
For E!Xalll>le, if you type: 

'!be system might respood with the following display: 

1fcxle sales bas been q;> fol: 03 :48 

'lb get a listing for all of the systems attached to the network, 
type the follCMirg: 
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An exMip.le of a possible display from this c.xmnaOO is 
presented below: 

1l:xJe SIW!S-2 cbm 
11:xJe JIXllMI drMt 
Ible IUS ~ 
lbJe 114Ai]l) ~· 

Ible Sl5Rll1'Cli ~ 
lbie .. WfDi ~ 
Ible SALllS up 

21:26 
3+07:22 

02:47 
10:15 
12:24 

2+02:07 
03:50 

'1he UPrIME ocurnard provides a tool with which the system 
manager can 1a1itor system operations. 
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'lbe USER cxnnani will change the current user nunber to n, 
where n is an integer with value between 0 and 15.; For exanple: 

'lhis-retums the proapt: 

If you type. the keyword USER without indicating a rurber, 
the system will pra.pt: 

1he us&R oc:nnand cannot be used to access user areas that 
are rx>t specified in ycur login account in the PAS6'1> file. For 
exmrple, if you·try to access restricted user area 6 fran 
unre&tricted user area S, the screen will display: 

YOu ctn•t have pecdsskn to ao:ess user atea. 6. 
User gll!bpr - 5 

5ee the aK.'URRENl' ~ OPERATn«; SYS'I'F.M USER'S GUIDE for
a&3itional information- aboo.t the USER cxrnnan:L 
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USDWUT.OI:> is an optional program which will rnn when a 
user lOIJS in t:o the system. 'Ibis program file can be used to 
custalize ycur system by executing a program which RUSt be part 
of the lOl}in procedure. USERINIT.CMD has limited 2111>lication on 
DDBt sys1 '!he USER.tNIT.suB file will have greater value to 
nost users. 

'1'he Mintenance of this file falls under the jUrisdiction of 
the systea-.anager. It is diB0.1ssed again in Chapter 3. 
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lWDilr.sm 

US8RINIT.SUS is an optional file ccntaining caaads which 
are to be execute::i as part of the login procedure. A sanple 
file, tlSERINIT.sAM, is supplied with the system. '!he sanple file 
has the followin:J entries: 

; Sanple USERINIT .SOB 
; This Sl:BCCT file runs autanatically each time a user logs in. 
; 'lhis file types oot mail (if any), arXI lists t.he .BAK files 
; to remird users to delete them. 
~L-A 

om *.BAK 

'1be maintenance of this file falls umer the jurisdiction. of 
the system manager. It is di.sa.tssed again in a.apter 3. 
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'lbe i11'MP file is autana.tically created when you boot the 
system. SCoting the system also autanatically p.Its a special 
pasm«>rd m the t1lMP file. Cklly the operating system itself can 
use this password, which prevents any person or program but the 
operatilY;J system frClll nodifyin3 the l1l'MP file. 

If you oo not wish to restrict access to the U'1'MP file, 
sinply use the SET camend to tum~ OFF on the label of 
drive A-:. 'lhis will disable pas8'«>rd protec:ticn on all of the 
files of drive A:.. Once in use, the tnMP file has the format: 

ttyl MINW 

'l'1e first three fields are the physical terminal name, the 
relative virtual terminal l'Ulber, an:! the account name. '!be 
other fields are: 

12 1664 21 32 39 203 4 7 22 1982 
\\ \ \ \ \ \\ 
1 2 3 4 5 6 7 8 

1. Virtual terminal nunt>er. 

2. Days since January 1st, 1978. 

3. lb.tr of the day (24 hour clock). 

4. ltiJute of the hour. 

5. Seurat of the minute. 

6. Julia c1aiy' of the year (l-366) 

7. Day of the week (Sunday= O, Monday= 1, Tuesday "" 2, etc.) 

8. Date in DJ11th-day-year format. 

'!be U1'MP file is discussed in mre detail in <1lapt:er 3. 
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'lhe VCMCXE program allows you to charr:le dynamically certain 
background operatiD3' characteristics of your virtual tetndnals. 
The VCMCl:E cuNtand only affects the virtual terminal that is in 
the foreground at the time when you give the <X'lllRilld, b.Jt it 
specifies how the operatiD3' system will treat output fran that 
virtual terminal if it is later switched to. the backgroum (that 
is, '41en ·it is oot attached to your physical screen). 

~ VO«XE program allows you to select the way that each of 
your virtual terminals will hardle characters outpJt by back
ground processes (programs attached to virtual termirial.S that you 
are not currently m:riitodng). ihe VCMCDE CC&iEllld allows yoo to 
specify that ootput fran a background virtual terminal is treated 
in any of three wa:Ys: 

Cl) BOHlSRfiD; or saved in a disk buffer for display when 
you reattach the virtual terminal to the physical screen; 

(2) I71tWIIC, Ol' displayed on your screen as it is produced, 
while another process runs in the foregrourrl; 

(3) FLUSH, or discarded. 

'I.be OOF:l'l!ikf!D m:lde saves the first n kilcbytes (n times 1024 
characters) that any application program attenpts to output to a 
background screen, arXI. stores those characters in a tenporary 
buffer area of yoo:r hard disk. You can specify the iiex::llmm size 
of the buffer area with the SIZE=n option of the VCMOOB program. 
To cause the current virtual terminal screen to operate in 
BOFFP.RED n:Jde, type the CClllRalld: 
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To set the maxinllm size of the buffer to 16 kilcbytes, type: 

4B>VCMDE SlZE-16 

If }Ql invoke a prcgram and then switch your screen to 
another virtual terminal, up to 16K of backgrourrl oot:put {in this 
exanple) CXJUld be sent to the disk buffer. If this buffer fills 
up, yoir. bedcground prcgram will pause as SCXJn as it tries to 
send an am!itional character to the buffer. When yai switch back 
to a BJriWJ virtual terminal that has sent screen cutput to 
the disk, Brt:f characters stored in the disk buffer are inmedi
ately sent to yoJ.r screen, aid the program resumes executim. 
The 'tElllJOl:ary buffer files are autanatically erased fran the disk 
after BUH&a::D output is displayed to the screen. 1!le r«::-cn; 
control darac.ters "s and "o, described on page 2.3-2, can be 
used to control the scrolling of screen ootput, or the "p control 
character can be used to list the output on your current printer. 

You mst be in BUPE'ERED md.e to use the SIZE option, am 
there nust. be enough spa::e on logical drive A: for the buffer. 
(Note that the virtual terminal buffers controlled by the VCMOOE 
program are not directly related. to the MC-IX>S cache buffer.) 
'lhe default RrJde for output fran background virtual terminals is 
BlJFiil!'IRll), the nIX1e apprq>riate for rrost business awlications. 

In .- pr03ranming and tectmical applications, however, it 
is helpful to see outp.lt in real time from a back.grown process. 
'lbe DYNNilIC option of VCKlE allows you ttnitor screen outp.it as 
it is pra:\Jced by a detached program, wit.hoot concern that the 
backgroum process will pause if yoor disk buffer becanes full. 
A backgrouo3. virtual terminal in DYNAMIC m::de sends character 
ootpit directly to the screen, rather than to a disk buffer. 
'!he following' exanple shows hew to select DYNAMIC no!e for yair 
current virtual terminal: 

~ ImP.MIC 

Bactgz• ' lbJe. for Virtual 'l'eminal n set to ~ with Qitput 
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If you invoke a program fran a virtual terminal whose VCM<DE 
status is "DYNAMIC m:x1e with output,• the character ouqut will 
be displayed on screen, even if you switch to another virtual 
terminaL That is, even though your keyboard and screen are 
attached to a different foregroum virtual terminal, a progr.;m 
ruming in the background on a DYNAMIC virtual terminal can still 
write to ya.ir p}¥sical screen. 

Since output fran two programs can be ccnfusing if you are 
l1JIV'.ling a visually-oriented foregrourrl pro;Jraln like a sprea3.sbeet 
or word processor, - VCMCDE also provides a FLUSH option to suwress 
screen output fran a backgrowXI virtual terminal. For exanple: 

5C>vtXXlE FUSI 

Bacll:graJild lb5e for Virtual Tsmnal n set to Djnallic· with PlUSb.irlj 

'!his differs fran the aJSPlH) option of the aISET <Xlll8ard (M'lich 
makes- a backgroon::l process pause· until reattaehed to the screen) 
in-- that PU.SI allows a backgrcxm:l process to run to Canpletiai. 

With the FLUSH cption, characters- sent to the screen by a 
background process go neither to the screen nor to a disk buffer, 
but are discarded, and go 1'109ihere. 'ltle ·FUJSB DDde prevents a 
background virtual terminal fran seniirq characters to the 
screen, even when you bring that virtual terminal back to the 
foregrourd. When you return to a virtual terminal that is 
operating in FWSH m.:Xle, the screen will not display art:f ootput-, 
but will only show What was on the screen prior to switching to 
the background DD.'lea 

'1be HELP q>tion of VCM<DE displays information aboilt the 
VCMCU: prcqram. If- y0u type: 

your screen will display a general description of the VCMCEE 
o:::nmand, includir¥J all of VCMOOE's primary o:mnand arguments. 
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If jOll type the keyword VODlB withcut an argl..Dellt, as in: 

your screen will tell you the background mXle of your current 
virtual terminal. If its status is BUFFERED, for exanple, the 
program will show the size of the disk buffer: 

Bm*qmullll Ible fm: Virtual IJWwinaJ 0 is Bufferal 
.. , __ file Bise = lOlt 

Because each virtual terminal is independent, a VCMOOE 
oarmand given fran coe virtual terminal cannot charqe the status 
of another virtual terminal, even if both are sui;pxt.ed by the 
same ptw'sical terminal. 

llten you use VCMCDE to select the backgroun:l screen output 
RIX1e of a virtual terminal, that mde persists until you change 
it with aoother VCMCDE oarman:i, or \Jntil the !C-IX:S system is 
reset a: powered down. Neither switching the electrical power of 
a physical terminal OFP nor enterin;J a u:o::ur camand will 
restore a 17.iNAMIC virtual terminal to the default BJFFERED mde. 

'1tte VCMCl'lE <Xiimand in ~-In9 has DYNAMIC m:3 FLUSH functions 
that are different fran those of the standard Digital Research 
VCMCIE cxmnand. The description of the VCMCDE IMWlIC option in 
the OJ!k:JW ~ OPERATm:; SYSTEM USER'S GUIDE does not a_wly 
to yoor !IC-ca; system. 

2. 5-VCM.'IJE-4 



V'l."950.KEY is a sample file inchded on the Virtual Terminals 
Master Diskette that allows you to program flDlCtion keys for use 
with the VT program. VT950.KE!' is a function key template to 
switch VT screens for TeleVideo 950 or Freecbn 200 terminals that 
have been upgraded with extra pages of internal RAM. The 
V'l'9SO..KEY file that is en your master diskette is written to 
program function keys ene (1) through four (4) to switch directly 
to the first through fourth VT screens respectively. 

The SlHDill'y be low describes the f\mctiat keys that the 
VT950.KEY file programs to cause VT to switch screens. 

VT950~KE'i: KEYS tenpl.ate for TeleVideo 950 and Free&D 200 
Function Key 

Fl 
F2 
F3 
F4 

Character Sequence VT Funetiai 
("" ) 0 SWitch to first VT Screen 
(""} 1 Switch to setu:d VT Screen 
( .... -) 2 SWi tdl to third VT Screen 
("" _) 3 switch to fourth VT Screen 

'lb program yoQr TeleVideo 950 or Freedan 200 function keys· 
using this tsnplate, tyPe: 

After you enter the above line fran your terminal, pressing 
key Fl will switch you to the first VT screen, F2 to the second, 
F3 to the third, and F4 to the fourth. If for any reascn your 
terminal is turned OFF, your TeleVideo functioo keys will be 
cleared and you must run the KE'lS program again. Reb::x>ting the 
system does not by itself :require you to ran the KEYS program 
again unless your terminal was turned OFF in the pr<n!ss. 

see section 3 of the VIRIUAL TERMINALS USER'S MMl1At. 
for additional informatic:n. 
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V'lQ;$80.KEY is a saHf:'le file inclOOed on the Virtual Terminals 
Master Diskette that allows you to program functioo keys for use 
with the VT program. VTG:S80.KE'f is a functioo key template to 
switch V'l' screens for the OCS-80 (CIT-80) terminal that has been 
upgraded with extra pages of internal RAM. '!he V"RJ;S80.KEY' file 
that is on your master diskette is written to program the top 
four keys an the 18-key pad, left to right, to switch to virtual 
terminal screens one through four respectively. 

The w ry belOtf describes the functioo keys that the 
V"l'Q:S8.KB! file programs to cause VT to switch screens. 

VTG:SSO.Krt: tw{S teaplate for OCS80 terminal 
Oiaracter Sequence VT P\metion 

("' ) O Switch to first VT screen 
("'-) 1 switch to second VT screen 
("'-) 2 Switch to third VT SCreen 
C"'] 3 Switch to fourth VT screen 

To program your G:S-80 flD'lCtioo keys using this template, 
type.: 

After you enter the above line from your terminal, pressing 
the <XL Mell!: key will switch you to the first VT screen, COPY at.o:K 
to the secc:n3., WRITE BUCK to the third, and Btcx::K om. to the 
fourth. If for any reason your terminal is turned OFF, your 
functioo. heys will be cleared and you must run the KE'fS program 
again. Ieboot.ing the system does not by itself require you to 
run the XB!'S program again lDlless your terminal was turned OFF in 
the process. 

See the VIRlUAL 'JEBMINALS USER'S MAWAL for additiooal 
informatim. 
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'!be V'l"l"IS file is an ASCII file, mix:h like the TTYS file, 
that tells the Virtual Terminals program what terminals oo your 
system can support virtual terminals and describes sane teclmical 
characteristics of thme terminals. The V'ITYS file contains a 
series of lines, each of which descrit:es· one i;:tiysical terminal 
intended for use as virtual terminals. Every physical terminal 
with additialal screens DJSt have an entry in the VTT'.lS file in 
order to be supported by vi rtua.l terminals. If the terminal does 
oot have an entry in the VT'lYS file, that terminal will be 
treated as a standard, single-page terminal. '!'he VTl".lS file is 
read·by the a:PMOOT.cMD program during the boot sequence, and 
must reside oo user area 0 of drive A: in order for Virtual 
Terminals to operate. 

ttbe V'1'1'YS file must conform to the (Xlysical tetminals al 
your system. If you add or switch (Eysica.l terminals, your V'l'l.YS 
file must be modifie3 to reflect the change. 

i'he master diskette contains a ~sample file which 
contains lines that can te used as a node! in the _initial 
creatioo of the VTl'fS file. see the VIR'IUAL 'SMINAIS USER'S 
MA!IJAL, Section 1, for additional informatioo. 



1lll @node 
111> acxomts 
111> ~ian ••• 
1lll -tenlinal 
111> !program 

'l'he tll:> camard lists the account names of users currently 
logged in to each system attached to the nett.erk. 'lhis list of 
aoooun.t l'Bll!S also in::ludes the terminal name, the virtual 
terminal rurber ("CCl'I"), the current prcgram, the time that each 
account logged in, the ancunt of time that each user has been 
logged in to the system, and the annmt of time that has elapsed 
since the last keystroke was made on the foreground virtual 
terai.nal.. Por the Wll:> o::mnm:I to work, the IJTMP file mst be oo 
user area 0 of drive A:. 

If }'OJ· type WBJ, a listing similar to the one below will be 
displar.f'!d; on your screen for the accounts currently logged in to 
the l.cx:al system: 

wed Jun 20, 1984 2: 54 1'8-
Total of. 5 users lOJl'J8d. in 

nalle 
nancy 
tan 
trisb 

time 
9:22 aa 
9:36 Clll 
9:01 a 

period idle 
5:31 0:02 
5:17 
5:52 

Listed below is a definition of each of the columns of 
infornatim displayed above: 

name: 'l'be account name used to log in to the system. 

tend.aal: '!he physical terminal's name fran the 'r.l"lS file. 

C0090le: '!be virtual terminal ntmber. 'Ibis m.mber is required by 
the AIOft" prcgram. 



progoraa: '!be program that the user is currently rurming. '1he 
asterisk that is displayed before the program name iniicates that 
this is the foregroum terminal. If there is no program name next 
to this asterisk, this means that the user is currently oot 
rwming arr.f program. '1be terminal is nost likely at the 14:-DCS 
prarpt.. 

ti.mi: 'the- time of day that the user logged in to the system. 

period: '1be amount of time that the user has been logged in to 
the system. If this field is enpty, the ill)_ program was unable 
to calculate this time period. 

idle: IJ!le aniJUnt of.- time that has elapsed since the user last 
entered a keystroke- en the terminal. '!bis is useful for checking 
to see if saneone is at their terminal befOl'e yo.i use t:be WRrl'E 
program to send them a message. 'lb check for users currently 
rumilJ3' a program if you plan t.o shut down the system.· If the 
idle field is eopty, this means that the user has been idle fOC' 
less than one minute. 

'lbere are five options that can be used in conjurction with 
the WID program. They are: 

1. @ node 
2. accoonts 
3. - q>tion 
4. - terminal 
5. ! program 

'lhese carmarrls and the arguments that can be used in 
oonj\Jootion with them are described below~ 

1. @ Olde 

The at-sign (@) can be used to display information atx:ut art'f 
system that you specify after you type (@) on the Cl,ao llD line. 
For a listiD;J of timelog information for all aooounts currently 
logged in to all systems attached to the nebtt'k, type 1ftD @ 
without specifying a system. 
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Tb find out information about who is currently l.o9:led in to 
a partimlar system, type (@) followed by a system ncme. Make 
sure that yciu dc:n't enter a space between the "@" an:J the system 
name that you interd to use. For exanple, to fioo out 
infomatb about the Sales Department, type: 

am you will get a listing of all accounts currently logged in to 
the SALIS system. 

2. •WOl'tSI 

You can also use the WHO program to display information. 
aboo.t a particular acxo.mt by enteri1"13 WED and the name of the 
acx::ount that you intend to 11D'li tor. For exanple, if you type: 

the seteen will display a list of the various terminals, 
consoles, and. prograns which that aocount has accessed. 'Ibis 
display will also give the time these were accessed, as well as 
the duraticn of the access. 

'lb fW oot information about several accounts on several 
system, you can use the @ option in a o:mnaOO line. For 
exanple, to find out information about dale, janet, an3. pat on 
the syst named DME, SAU!S, ard SERVICE, type: 

The Ml.I) prcgram will look for the account names that are 
listed on all the systems that are listed. A listing of all the 
catp.tter axivity for those accounts will be displayed on your 
screen. 

2.5-Wflr3 



3. - opticns: 

cptions are used to change the wey that a. PIOJr• processes 
informa.ticn. For the WllJ program,. singl~acter optima- can 
be used to change the display format. Program options will be 
read by the Wiil prcgram in the order that they were entere:J oo 
the camiard line. Listed below are the various options that can 
be used to change the display format of the Wiil prcgram: 

-a {for ALL virtual terminals} 
oo-d {-for DME of lcgin time) 
-h (24-IDJR clock, instead of 12) 
-r (REVF.RSE the order of the listin;) 
-s (for time in SED:RJS, as well as in minutes am: hours)· 
~ (VBRSI(lq nwrber of yoor WOO prcgram) 

~all: 

By typing B> -a, you will get a listing for every virtual 
terminal that each acco.mt is currently logged in to, instead of 
just the foregrourr::l process. 

'!be foreqroond. processes are marke:J trI the asterisk that 
precedes the name of the program that each account is ruming. 
This Option is useful in a DR Net network if you are shutting 
down the system, and ycu want to make sure that all users on the 
system have lCX1Jed out of each of their virtual terminal& 

-d date: 

'Ibis option will allow you to list the date when each 
account logged in to the system, as well as the time. 'Diis would 
be useful if saoeone regularly forgets to log out of their 
system, aoo you want to determine the last day that they logged 
in. In order to display this information type: 
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-b bours: 

'lhe 1H) program allows you to list the login time for each 
acccxmt in a 244lcur clock format, instead of the 12~r clock 
format (lchich uses am ard pn) to which the WOO program defaults. 
'lb do this type, iB) -b, ard this information will be displayed 
on your screen. 

-r LEUU&e: 

The 18) program normally displays its information in 
alphabetical order, based on the ClCXXlt.mt name. 'll1e -r option 
reverses the order of this display. 

By typing lft:l -s, all of the timelogqing cateqocies (tirre, 
period, and idle) will list the seconds, as well as the hours am 
the mi.mtes. 

1.l'lis cption will print out the current version mmt:>er of 
your Wiil prcqram, alcn;i with the normal NHJ information for the 
local system. 

Listed below are the various options that can be used in 
conjurK:tim with the Wiil prcgram to charge the sortin.J format of 
the~ program. '1he display is normally sorted by account name 
only. Yoo can cause the display to be sorted by up to three 
categories by specifying one of the sort options below: 

-@ (sort by system name) 
-i {sort by n:u: time) 
-1 (sort by IOOIN time ard date) 
~ {sort by system nunt>er) 
4;> (s:>rt by PKGRAM name) 
-t {l!k)Ct by 'mEl!INM. name) 
-u (sort by USER name) 
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'Ibis q>tion can be used to sort the B> progrs display 
infomation alphabetically using the system "name• category. 

-..i idle: 

'l'his q>tion can be used to sort the till program display 
information usin:J the "idle" time category. 'Ibis means that yoo 

~will get a list of logged in ao:a.mts with the user wlx>se 
keyboard has been the least idle at the top of the list, ard the 
user whose keyboard has been idling the loo;Jest at the bottaa of 
the list. 

-1 login: 

You can sort iB'l program information by the login time for 
each account attached to the network. 'ftle account that logged in 
first will be positioned at the tq> of this list, am the last 
account to log in will be positioned at the bott.an of this list. 

'1'l SjBta: 

'!he 1H> program enables you to sort the ti.nel.og information 
by DR Net node llWllbers, in ascerrliD;.J order, that are attached to 
the network. By typin; ¥11> -n @, this information will be 
displayed on yoor screen. 

~ pro!Jl'.9: 

'lbe "program" sorting function of the WOO program enables you 
to list the various ao:x>unts logged in to the network by sorting 
the programs that they are.currently runni.tw:J in alphabetical order. 
By typiDJ 1Bl -p, the listing is sorted by program. 

-t tel:mlnal: 

By typing ~ -t, yc.u will see a list of the various accounts 
attached to the neb«>rk, sorted by the nunber of their foregrourd 
virtual terminal screen. '!his list will position the -console" at 
the top of the list an:! then the virtual terminal screen nurrbers 
in ascending order. 



The -n.e• q>tioo can be used in conjuootion with the WEI> 
prcgram to list the acoounts logged in to the network in 
alphabetical order. '!his is the sortin:J function that the W8) 

pro:Jram will default to if no sortiBJ option is specified on the 
carmana line. By typing WHO -u, the listing is sorted by account. 

Each of the sorting and format options listed on the 
previous pages can be entered as a string on the CClllfBl'K1 line. 
Fbr example, suppose that you want to list WHO information for 
all of the virtual terminals on the network (not just the 
foregrcxn:t screens), you want to list the seoords as well as 
boors amt mnutes in the timelogging categories, ard ya.I want to 
sort the list by wbJse terminal has been idle the longest. To do 
this, yQJ mst type the following camnan3.: 

~ -R-I -A-S 

'b -r option is the first one that the WHO program uses to 
sort the informatiai siooe this is the first option that was 
entered· oo the camnan:l line. 

"· - tawl•l: 

The tilde C-> is usei to indicate that the following 
charact:ers represent the name of a terminal attached to a system 
oo the neblOrk. '!his cc:mnam can be used to search for a specific 
terminal l'l.Dlber across the neb«>rk. For exanple, mJE:POSe that 
you want to list all of the accounts on the neb«>rk whose 
terminal n.llber is 1. To do this, type: 

and a table of 1R:> program information listing all aooounts 
currently logged in to a neb«>rk systems whose terminal nunber is 
listed as Tl'Yl in the 'l"lYS file will be displayed on your screen. 
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s. 1 pa:op:aa: 

The "program"- sorting fuootion enables you to list "tH> 
pr<)3'ram infonnation according to the Prot':Jram that each aocamt is 
currently running. By typing (!), yoo are alerting the MID 
program that the subsequent charccters sha.tld be interpreted as 
the name of a program. Suppose that yoo want to find out wtx> on 
the network is currently running wordStar. 'lb cb this, type: 

to list all M:>rdStar (MS) programs rwming in the neblork. 
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The MtI'1'E caanarrl is used to send a message to arrt aooount 
currently logged in to your system (or to any system in a DR Net 
looal area network). '!bis means that you can instantly send a 
message to art'f foreground virtual terminal screen. 

'1he WRITE camian:3 nust be followed by an account name, or 
you can send your message to all of the accounts logged into the 
local syatm usin3' the ALL argument. 'l'ne ALL argument, however, 
cannot be used ac:ross the network. '!be "@node. am •ttyt" 
arguments are optional. nte @node argument can be used to send a 
message to an acocunt by specifying the system name, after the 
aooount name oo the ccmnand line. '!'he tty# argument can be used 
if you intend to send a message to an account that is logged in 
to mxe than aie physical terminal. Here "ttyf:" is the name of 
the temi•l, as it appears in the fifth field of the TlYS file. 

h Mssage is typed by the person who invoked the WRITE 
program. !be s::iurce of the message will be shown ai all 
terminals receivin;J it. '!he receiver of the message will see one 
line of teKt appear on the terminal screen each time that the 
sender presses the RerURN key. '1be WRITE program is terminated 
with a "'z or with a period (.) in column one of a blank 
line. Users can sinllltaneously send messages ba:k and forth. 

Messages that are sent with the WRI'JE cxmnarrl do not affect 
a file being processed, but they do affect the screen display. 
WRI'1E mes~ will ~ar in the midst of text, sprea1sheets, or 
programs llhich are being displayed on the receivin;;r terminals. . 
'1t1e WRI'l'!t program will first ask you if you want to interrupt the 
process that is running an the receiver's terminal. '1'1e ~ 
CCl'tl'BaOO will display the login account names am the terminal 
names of all currently logged-in operators and terminals.. 
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'1be Dime option can be used to serrl a message to a terminal 
whose operator is currently logged in as that aocount name, as 
it awears in the first field of the PASSWD file. For exanple, 
mir;p:>se that an aa:::ount called "rich" is logged in to your 
system, and yoo want to send him a messcge. 'lb do this, type: 

If •rich" is currently runnin;J a program, such as irbrdStar, 
the followin:J prcllpt will be displayed ai your screen: 

Type (N) to interrupt . the WRITE program, or (Y) ·to centime 
writing your message. If you type (Y), the followin:J 'RE!S&age 
will be displayed or) yrur screen: 

8aidy 
> 

Yai can l'Of begin typirg your message to the screen of the 
operator logged in to the ao:ount called "rich.• 

'!be WRITE ALL utility can be used to sen yoor message to 
all users currently logged in to the local sys~ S\lAX)Se 
that you want to serd a message to everyaie currently logged 
in to the system. 'lb oo this, type: 
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After a WRI'IE ALL ooomand, the WRITE program will interrupt 
all foreground programs currently ruming on the other tenn:i.nals 
without issuing any warning to you. If you lOCJ9ed in as "mary," 
the followi.rJ] uessage will appear <X1 all l0CJ9ed-in terminals: 

8ctM wt PE CllJE!' fmP. mry m tty2 ••• 

!bf' type the message to be sent. For exanple: 

'l'be OJl4Nlbet will be stut chm in 5 minltes. 
Please - !'JiJr filas ..:I leg cut. 

ibe sencJer lllJSt enter ""z, or a line with a period in column 1, 
followed by R:El'CRf, to end the message. 

·!ft'ie TIYt q>tioo nust be used if you want to ser¥l a message 
to an account that is logged in oo. m::>re than one physical 
terminal. ~ that you use the WHO program to determine that 
there is an account called "john" that is logged in oo terminals 
tty2 am tty3. Yoo kIOI that John is physically located at the 
tty3 terllinal, am yru want to sen:i him a message right away. 'lb 
do this type; 

If Jcbn is not rwming a program on the foregrotn:l virtual 
terminal :9c:Leen for that console, you will be praipte:l to begin 
typin;I your message. 
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Using WRl'fii in a IB Bet J(etwca:k 

'!he WRITE prcgram can also be used to send a message to any 
designated acoaant eurrently attached to a DR Net local area 
network. '1he Nm' STATUS~ and lfiO@ ccmnands stnild be used 
first to learn which systems are currently attached to the 
network, which aco:xmts are currently logged in to those systems, 
and which prcgrams are currently being nm by those accounts. 

'1he reoote system to which you send a message, however, 
nust be up and running. You can use the Nm' S'mTUS RDiS cxmaarJ3 
to determine the status of each of the systems in the neb«:>rk. 
!Or exanple, suwcse that you want to serd a message to the 
acoount called "pat• oo the system named SALFS. You nust type: 

QP.)WRITE PAT @SALES 

Provided that the account called "pat• is not carrently 
running a program, you will be proopted t.o begin typing your 
message. 

'lbe T1Y argument can also be used across the network.. For 
exanple, if you want to send a message to the account called 
•john• at tty2 a:i the system named SALES, type the following 
cxnmam: 

'1be WRITE facility is intended as a cx:nvenience tD users of 
a MC-t::nS system or DR Net network, sioce it allows real-time 
camunicatioo. by users who might be separated by large distances, 
or whose telei;:hones are blsy. A reRDte user can use WRI'm over a 
na1em. EKcessive or frivolous use of WRITE can be a distractioo 
to users, however, and if the WRITE ccmnand is atused, the system 
manager should protect it with a password and limit its use to 
urgent rressages for all users oo the system. 
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'1be W1'MP file cartains a list of entries correspaxUng to 
login an:! logout. 'lbe file is used by the T'.IMELOO files for time 
ao::oontibg purposes. Entries in the file have the follcwing form: 

tty2 1darid 12 16641.016212034 7221982 125 
tty2 1 12 166Cl326222034 7221982 126 

In this exaaple, •aavid• logged in at 10:16:21 an:1 logged 
out at 13:26:22 .. 

'!he first three fields are the physical terminal name, the 
relative virtual terminal nunt>er, ard the account ni!BE. 'l'he other 
fields are: 

12 1664 21 32 39 203 4 7 22 1982 125 
\\ \\\\ \\ \ 
12 3456 78 9 

1. Virtml oonsole ramber. 

2. DIJ'8 since January 1st, 1978 .. 

3. Boar of the day ( 24 boor clook) • 

4. 11imte of the hour. 

s. Sa •Mil of the mirute. 

6. '1uJ.Jm day of the year Cl-365). 

7. Day of the week (Sunday = O, Monday= 1, Tuesday= 2, etc.). 

8. Qlte in lbOllth-day-year format. 

9. Progr- file link llUlllber. Fach entry in the file contains the 
l'UIRber of records in the file. 

'!'be WDIP file is covered again in Olapter 3. 
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2.6 Sjstat Security Ouiervielt' of JC-D:¥; 

Your approach to system security depends oo. how the system 
will be used, and oo. the sensitivity of the programs arr::1 data 
stored in the system. '!his sectioo. will illustrate four areas of 
system security: login security, m:nitod.llJ am special intemal. 
systm. security, standard Cblcurrent IXE security qiitiaw, and 
DR Net security. Each facet of system am file security can be 
established irxlependently at a level af.Propriate to the perceived 
risk, rangin;J fran a maxim.nu level in which user activities are 
highly restricted, to a minimal level in which the security 
qiticns are not used to oc.ntrol access t.o system resources. nie 
purpose of this secti.al is to present the range of optiais 
available in MC-rx:i:; am DR Net security. 

Because some security options globally affect all users, all 
files, all drives, or all systems in a network, while others 
selectively restrict only a few users, files, or devices, JC-IXS 
security optiais provide great flexibility to the system manager 
in mat.ching security procedures to the current needs of the 
system or netwxk. The system manager may choose, for exaq>ole, 
to uphold the maximum level of login security tut the mini.nun 
levels of internal system security, standard Concurrent OCS 
security, and DR.Net security. In sane situations it is neither 
necessary nx desirable to maintain a high level of system 
security. In other situatioos it is i.nperative to maintain the 
highest level of system security possible. · 

1. IocJin Security 

login security is controlled by the PASSWD file. '!'he login 
PASSI> ·file contains descriptiais of acxxxmt login names, axount 
login passwords, default user areas, default drive designations, 
q>tional terminal assigrnents, optional printer assignnents, 
optional default program assignnients, and accessible user areas. 
'1be PASSI) file entries for a system with a mini.nun level of 
login security differs fran the PASSWD file entries foe a system 
with a maxinun level of login security. (Here "mininal lOJin 
security" Ck:>es not mean to delete the PASSWD file, since doing so 
would disable the aR;>Qintment calendar, elootrooic MAIL, reminder 
files, B>, WRITE, and other MC-IX)S and DR Net programs.) 
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om; I&. 2: USDE llJ-IXB 

A.. Minima I.l!fel of rogin security 

1. ltccamt login names listed in PA.SSM>. 
2. Itlgin passwords are not assigned to any accounts. 
3. Default user drive is specified. 
4. Default user mnber is specified. 
5. tbrestricted terminal access. 
6. unrestricted RDdem access. 
7. Unrestricted or restricted program access. (Accamts with an 

entry in the optiooal default applicatioo pro;Jrma field of 
the PASSilD file are autanatically entered into the pro:Jram 
specified. It may be convenient to assign certain aco:JUilts 
to a default program if they always use the same program.) 

a. threstrict:ed user area access. 

B. llaJ ·ww Level of IaJin Security 

1. Aooount login names listed in P~. 
2. login passwords for all ac<XJUnts, to prevent unauthorized 

access to the system. 
3. Default user drive is specified. 
4. Default user IUlt>er is specified. 
s. Pastricted terminal access for acccunts. 
6. M:ldell access restricted to accounts with default pro;rams. 
7. Restricted program aceess (default programs) • 
8. Pestricted user area access. For practical reasons, there are 

exceptions to user area restrictioos. Mail files stored in 
user area 15 of drive A: can be sent or received by all users, 
regardlesss of restrictions fran user area 15. Cl:Rmand files 
Sin' to system (SYS) aoo read cnly (R)) status in user area 0 
can be 8CX'!Ssed by all users, even those restricted fr001 user 
area o. 

2.6-2 



'lb enforce user area restrictiC11S and other PASSHD file 
controls, ard to m:nitor system usage, MC-OCS has special system 
security features which can be enabled by a system manager \!tf'Jo. 
desires a maxirrum level of special internal system security ai'K! 
KtlibxiB]. '1be system manager satisfied with a mininlm level of 
internal system security need oot enable the special features.. 

A. llinim.m Level of ~a1 Security and lbdtorinJ 

L All users can nolify the PASSWD file with the NIKJSBR· utility 
by logging in as •system.• All users can no.iify the PASSHD 
file with a word processor, but they should leave the password 
field enpty, since a word processor cannot enter an encrypted 
paSa«>rd. 

2. 'ftle special internal system passwords are not enabled if there 
is not a label with PR'.>'.D!Cl'=CJ< on drive A:. 

3. Timelog reports are rarely, if ever, reviewed. 
4. '!be q>ticnal. EllS!'CRY file is rx>t created. 

B. Meadww Level of SpecdaJ Security mw:1 Rlni.toring · 

L 'lbe PASSWD file can aily be nmified with the· NrHJSER. utility 
by t.he system manager who logs in to the •system" accnant. 
tkily the system manager shculd kror the login paSSIDrd for 
this acx:amt.. 

2. '1he special internal security feature of the qleratin:i system 
as8igns secret pas!M>rds · t.o the UTMP am PASSND . files so that 
no one can tanper with these files. 'lhere nust be a label with 
P.tOIE:::'r set ai on drive A: to enable password protectial.. Put 
a password on the label to prevent unauth:>rized users fran 
changifY3' the protect attributes. 

3. '!be optional HISI'Cm file is created. 
4. Ti.melog reports are regularly reviewed by the system manager. 
5. Supplementary file encryption hardware is installed to create 

diskettes whose files cannot be read witho.tt similar equipnent 
an:I koowledge of the encryption oode. 
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3. stmClmd Omcurrent IXJ3. Security Features 

StaaJatd security features devised by Digital Research Inc. 
as part of the COncurrent 008 operatir.g system incli.de the 
c:ptioo to restrict access to files by file passwords, and. t:o mark 
each file's direct:ocy entry with the BK>St recent -time an:l date 
"'1hen the file was accessed or rrodified. '1he system manager has 
the option of inplementing time and date stanpir.g of files, and 
of setti.rJ;J passwords m selected files so that oo.ly users who can 
present ·the password can freely manip.ilate the files. Minim..tm 
and maxiaa levels of cattrol are described. 

1. If you do not have a label ai a logical drive, then files oo. 
that cJrive camot have password protectioo. or timstarrpir.g. 

1. Timestalpir.g requires that the INITDIR pugram be run to 
refotmt the directory of any logical drive whose files will 
have dde ana timest:anps. 

2. Give each logical drive that will oontain files protected by 
file pesswords a label with PIOncr set QI to enable file 
passwom protection. 

3. Use t!ie SE1' CXlllllaOO to activate date am timestalllpi.ng on 
labelled drives wlX>Se files are to be st:anped. 

4. Password protect each drive label with the SET CDllllaJld (refer to 
2.5-Sft-1) so that the labe 1 cannot be nr:xUfied. 

s. Use S8't to assign a file pasS\'K)rd to files that slnlld be 
protect:ll!ld: with passwords, usi.DJ as ai;:propriate the DELEI'E, 
WRITE, cc RFAD level of protection (see Section 3.4). 

6. ~protect powerful carmarrls and programs Sldl as SE:r 
arXl mr86, and other utilities and languages that can 
directly address RAM locations. 

7. lb mt assign passwords to the foll~ files: 

·:tolKSR PASSWD .MBX K1lD 
• RBM tJ'IMP 'l'1'YS A0'1Q91' 
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'· mt llet Ia::al Area llebKA:k Security Peatures 

In additiai. to the MC-rQ; security features described 
earlier, M:-OOS suw<>rt.s security options far DR Net network& 
These features can be established to minimally restrict access to 
files across the network, or to reduce or eliminate the extent to 
which sane- users, terminals, and systems can access the programs, 
files, and devices within the DR Net network, accordin} tb the 
way in which the system manager configures the network. Just as 
the PASSWD file is the keystone of login security, the a:liFIG.NE:r 
and NEI\JSE&S files control the access rights of network users. 

A. 11:1.nDm: level 'Of .. Ret Hetwxk Security 

1. Set up OH'IG.NE'r to support nultiple •servers• and: 
•requesters,• so that several proc:esses can access yrur system 
fran other linked machines, or ao:ess other systems fran yours. 

2. D:> oot designate arrt drives as •private." 
3. Do oot use cntFIG.NBT to set a node password oo yoor system. 
4. Have a PMBm file on your system that lists all of the 

account names in the network, with the same paSswords that 
they have on their local systems, an:J -do oot run PNASK..NBT. 

A. ......... Level of .. 1let R:!l:iiOi:k Security 

1. Run the PMASK.NET rwtine, so that every user who~ 
your system-fremt amther systen in the network will have 
to present a login password matchill3' yrur PASSWD file's 
password for the acx:n.mt name that· they present. 

2. Use OH"IG.NET to set a password oo your system. Qlly users 
who correctly present it can access your oode's files or printers. 

3. Have a PASSWD file on your system that does not li_st the 
aooamt names of other network users, or that lists the 
account names with different login pa.sSM>rds than the 
passwords on their local PA.SSWD file. 

4. Designate logical drives as "private," so that they will oot 
be neb«>rk resources. 

5. Set up CI:tiFIG.NET to support zero "servers" a:> that oo users 
ai renDte systems can ac"CeSS your system fran other linked 
machines via the network. Set •requesters" at zero if you 
want to keep the terminals of your system fran ao::essing other 
parts of the network. 
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054• 3 is a guide for the system manager describing how 
to install the ?C-IX>S operating system as a custooti.zed software 
envira9!1lt. Sections of this chapter discuss sysb!!Rt security, 
m::nitocing system usage, file maintenance, atYJ ba:king up files. 
The last part of the chapter describes how to install MC-IO>, 
up:la.tes, er hardware upgrades. Many of the proce:Jures required 
for sysb!la management refer to ccmnands an:l files described in 
Sectirn 2..5 oc in the separate Gifford publications a:eI'CMIZrm 
MULTIDSllt CXKXlRRtNr 1X5 USER'S MANUAL, VIRI'llAL TEmUNMS USER'S 
MANUAL, oc the ~ NB'l' tii:R Is GOIIE. 
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3.1 '!he IJate& •&Jee 

It is essential that saneone be available at all times to 
give ato-si.te system sug>ort. A system manager's responsibility 
is to insare efficient operation by rrcnitoring the system and its 
use, and by erxn.iragin;J users to cultivate good ~k habits. 

Eves:ycue using the oooputer should be aware that a nul ti user 
system is a shared resource. Unlike a personal OClllplter, a 
nul ti user c:mpJter {or a DR Net neb«>rk) brings many people 
together in a ca111KX1 work envirooment. BcM' users manage their 
cxmplter time arrl c:xmp.ttet space affects other cooprt:er users. 
Ewry user shc:uld be considerate of others. 

'1'b provide Cl'l-site support, the system manager should: 

o Read this manual as well as the CXHJJRRENT £!f! ce::RATIOO 
S!STBll W'S OOIDE.. 'these manuals provide the primary 
references for usirg the system. As the system mnager, you 
sbluld be familiar with the material in these marmals in order 
to knJlf where to go for answers am where to direct users who 
need cb:tlmentaticn. Keep these materials in a location where 
they will be oonvenient to users, together with the marruals of 
applications program such as SuperCalc and it:>rdStar. 

o Maintain a written record of all passwords. -ibis is inportant 
in the event that someone else has to take over respmsibility 
for the system. 1b avoid bein;J looked oot of yoor own system, 
write down your passwords and keep them in a safe place. Keep 
track of accxx.m.t login passwords, drive label pasBWlt'ds, 
terminal passwords, and file passwords. 

o Maintain a map of the system sh:Mirg the locatioo arrl identity 
of tendna.ls, printers, and cables, like the map in Appeildix IL 

o If you have terminals with pro;ranmable function keys, these 
can be progranmed with the KEYS utility and specific .~ files 
to matdl the nee::ls of irrlividual users or tasks. The procedure 
is described in the description of the KEYS ca:llW'ld in Section 
2.5, ma! in Sectiai 3 of the VIJmJAL TERMINALS USBR'S M1'.NUAL. 
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o Be aware that many applications pro;Jrams such as Wol:dStar can 
be cusb:mized for in:Uvidual needs. This is often done with 
the assistara! of an install pro:;rram. With WordStar, for 
exanple, you can set the default help level, margins, ~d 
wrap, hyphen help, or printer ccmnands to meet specific needs. 
You can create custan versions of WOrdstar and rename 
these foe specific iooividuals, departments, or specific tasks. 
If yai do this kioo of custanization, you only need to rename 
the WS.a:M file to distinguish Cine custan version fraa 
another. '!bus, the copy of W:>rdStar installed to drive a draft 
quality printer might be called WSOOAFI', while a letter quality 
version miqht be called WSLET;, D::> not change the names of the 
overlay files. (See also .Appendix IL) 

o Be prepared to cxntact yoo.r dealer for support if your system 
seems to operate inproperly. '!his manual provides a limited 
troubleshooting guide. Review Qmpt:er 4 to understand what 
information to have ready if yoo need to call for SUR?QCt. 

o Keep the system current. '!he GUiCRJ •ltfflY'.Bk newsletter 
announces new releases of MC-COS when they becane available. 
You can obtain new ~-r:os releases and manuals at a ranina.l 
cost. · Changes that Gifford makes in the system are custaaer 
driven. · Give us your suggestions for inproving our product. 
we value your input ·an::1 we are responsive to it. 

o Make sure that all terminals and printers oonnected to the 
systan are turned Cit. If they are turned OFF, their cables 
should be disconnected fran the back panel of the caq;:iuter 
enclosure (not just the device em). 

o The system manager sbJuld oversee shutting dcMl the system for 
servicing. Inproper smtdomt may result in loss of data. 

o Make sure that backups are done at regular intervals. It is 
extremely ill'portant to make backup oopies- of files. Backing up 
files is your ultimate protection against loss of valuable data. 

o Maintain an adequate stack of materials, iooluding spare 
printer elements, ribbons, paper, and blank diskettes, so that 
work will not be constrained by a lack of suwlies. 
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F.stablisbing Efficient tJsec Habits 

In niitioo t.o providing the on-site support outlined alx>ve, 
the systm manager shruld ootline am enforce efficient habits 
ancn::J uaers.. Recamended practices include: 

o Use file names arrl file extensions that are self-dccmnenting. 
Make the habit of always using the file extension. You might 
call a tenp:>rary file sanething like IXXlJMml'.TMP, or a laundry 
list ~J.Sl'. Make the file names helpful in locating data 
in ycur directories, am make them document what you are ooing. 
'!his will make managing file directories an easy chore. 

o Have users back up inportant files on their own, irdependent of 
the systa, backup procedures that you use. 'Ibis is additional 
insurlrl:!e against the loss of valuable files. Have the users 
do this daring the workday, after lunch for exarrple. If users 
wait until t.he end of the day, they may sanetimes neglect this 
task. U8e procedures that do not copy over the last backup. 

o Have users erase WordStar's .BAK files, or similar tenporary 
backup files. 'lhese files tend to aocurrulate and take up 
valuable space, ard make directories harder to read. Keep 
work areas clean by eliminating non-essential files. 

0 Have users keep listings of prcgram, data strooture files, am 
dBASE II index keys. l]bese items are essential for documenting 
t.0rk or reconstructin:r files, sha.Jld the need arise. 

o Make SUlte that users log out when they are not using the 
system. This makes it easier to isolate system problems and 
gives ycu the ability to maintain accurate timelO} reports. 

o If program (or the ~ control chara;:":ter) are used that do not 
release the printer after a print job, make sure that users 
release printers as soon as possible after printill'iJ. For 
~le, peq:>le should not go to lunch while printill'iJ docunents 
on a letter quality printer.. As an ac:Hitional courtesy, have 
users set the paper in a tractorfeed printer at the start of a 
page tthm1 they reRDVe their outp.Jt. 'Ibis way the printer is 
always ready for the next user without requiring a::ljustment. 
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3.2 CreatinJ a OIStxni ze3 Mlltiuser Fnvito:ms.at 

In order to understand how to custanize the system for your 
specific needs, yru need to know what files to no:Hfy and how to 
m:rlify them. '!'he followin:J section docuroonts the operations of 
startin:rJ up, loggin:J in, logging rut, and sootting down the 
system. '!be points at which these te-rx>S operations can be 
custani.zed are iooicated, arrl the files and coomands necessary to 
custtlnize them are identified. 

Deecript.im of a Syst:aa ~ 

lh!ll the RESET button is pressed (or the carp.tter is pcMered 
up), the operating sY"stem does not exist in P.AM (meloor:y) arXl uust 
be loaded fran the system diskette. The ccnputer starts up by 
going through the following operations: 

1. A floppy diskette with the K:-IX>S system on it is placed in 
the left-hard floWY drive. 'l'1e oarq:uter instructs the disk 
drive to go to the system tracks, read the file t«:.IX6 fran 
the left-band floppy drive, and load the operatir13 system 
into menory. Fran· this point, the CXJq>Uter ooly looks in 
user area O, drive A: for the system files described. here. 

2. If the system has an MIIUVE/R RAM disk enulator it executes 
the file BUPEER.CMD to initialize the hard disk cache l::uffer. 

3. The CD1p.Jter runs the o:::PMINIT program, which reads the V'l'r'iS 
file. VTNS describes the virtual terminals on yrur system, 
and must be in user area O of drive A: for the system to 
sui;port virtual terminals. (If VT'1'YS is later rocaified, the 
system lllJSt be rebooted t.o read the new VT1'YS file.) 

4. If the system is in a DR Net local area ne~k, the SE'lNE"I' 
program loads and reads the a::NFIG.NET file, initializiRJ the 
internal tables of the network input/output system (NIOS). 

s. '1he resident sy:stem processes called "shells" start up, and 
read the 'l'l'YS and LPRS file. TIYS describes the physical 
terminals and modems on your system, LPNS the printers and 
plotters. Both files nust be in user area O, drive A: for 
the system to SUfPQCt nultiple users and list devices. (If 
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yair terminals or printers are later changed, the TIYS or 
LPRS files that specify the baud rate, handshakiD:J, etc., 
nust be n::dified accordingly. Reboot the system or type 
RBSRr so that the system reads the m:>dified '1'1YS or LPRS.) 

6. The OCllp.lter runs an optional program, SYSINIT.CMO, which 
can be arrt program that you rename SYSINIT.CMD so that it 
will be part of the system startup process. Use Rm or PIP 
to ren&JE the chosen program SYSINIT.CMO, and place it on 
user area 0 of drive A: to be nm autanatically at startup. 

7. '1he CXGpJter searches for an optiooal file SYSINIT.SUB, a 
SCl!Mrr file whose lines are a list of ccmnan::J.s and pro;yrams 
that yai wish to rlD'l as part of the startup prooess. 'lhe 
S!'SIHrr.S08 file is q>tiooal ·for custanizing the startup 
P£0C!Mls. Section 2.5-SOBllIT descr~s SUBMIT files •. 

8. '!he cr:apiter looks for a file called Atm:>ST. If AU'roS!' is· 
present at user area 0 of drive A:, the initial user is 
autamtically logged oot, aOO. all of the terminals will 
display the llae: praipt. If Atntm' is not founr3, the 
CC'llplter remins a single-user system, aOO. ooly the system 
o:::na:>le can camunicate with the cxnputer until the initial 
user types IDXm'. If you want t.o inhibit the autanatic jUD'p 
to m.l.tiuser ncde, you can erase At11mr. Al1lOST does not 
need to contain anything, aOO. can be created by typirg: 

9. ~· the system enters ID.lltiuser IOOde, it autooatically 
erases the UTMP file, if it exists, ard then creates a new, 
enpty 0'1'MP file. 'lbe system then puts a special write 
protect passltiOI'd on the lJl'MP arr:l PASSWD files. 

10. The system looks for the optional file SYSINIT.8.1\N. If this 
is not £am, the default banner GiffoEd QnpJtie£ System 
llultiuser COncurrent DOS is displayed. If the file is found, 
its ocntents are displayed on all terminals in place of the 
default banner. 'Arl'j terminal that is waiting for a user to 
log in will display the banner. 'Ibis cnrpletes the startup.. 
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Once the system is up, an autanatic RAM test continually cyt::les 
through the RAM, and the system autanatically executes a SYR; 
o:nnand every 30 secords.. If the q>tional His.nEY file exists, 
the syStem will record all the ooomands entered, the terminals on 
which they were typed., am the acxx>1.1nt name gi virJJ the camard. 

Description of User Initial.i.zatim 

'!be follo..ri.BJ steps take place when a user logs in at a 
terminal. All the files used during user initialization are 
q>tional. 

1. ibe system looks for a file called PASSWD. (If PASStl> is not 
found, the user initialization process is CXJ1Plete, am the 
O» prcmpt is displayed, skipping all of the steps that 
follow.) cnce PASSWD is foum, the carp..tter displays the name 
proopt· {lllme:). ibe user respords by typinq an acoom:t name. 

2. Next the oatp.tter looks for an optional password in the 
PASStl> file. If the login account name entered during step 1 
has an associated passwm:d, the PaSS110rd: prc:npt is . 
displayed. '1be user types a password, which the screen does 
not display. If the entry does not match the passwm:d in the 
PASSM> file, an error message is displayed and the nane 
prcnpt is repeated. 

3. If the password matches, the system checks whether the 
terminal beirg used is contained in the selective terminal 
access field of the PASSWD file. If the terminal does not 
have access rights to the login account, an error message is 
displayed, and the name prarpt is repeated. If the terminal 
has access ri9hts to the login account, the system reads fran 
the PASSWD file the default work area and printer. 

4. If the files tJl'MP am W1'MP exist, the system writes the 
aooount name, terminal, and login time in these files. 

s. If the message of the day file {KY.l'D) exists, its contents 
are displayed on the user's screen. If the network ~e of 
the day (NE'JM1r0) exists in systems on a network, then its 
O'.X'ltents are displayed on the screen of each networked terminal. 

3.2-3 



6. The systaa checks to see if the account has aey Eil. 'lb 
check foe mail, the system looks for the file mme.MBX in 
user area 15, drive A: of the system {or in a DR Net neOK>rk, 
oo. that directory area of the system rxxle, where the MAIL 
facility resides). Here name is the account name fran the 
PASSll> file (or in a network, frcm the NE1'USERS file that lists 
the acxnmt names frcm the PASSID files of all the systems in the 
network). If nalle.MBX is foond, the foll<:Ming is displayed: 

7. The sy8tem. checks the account's initial default directory 
area (specified in the PASSm file) for a reminder file with 
the file designatioo name.REM (matching the account name). 
If this .file is fc:a.n3, its messages are displayed oo the screen. 

a. In a ta Net network, the system looks in the initial default 
directory area for an optional file name that is the same as the 
acoc:utt name, and with .1IBT as the file extensioo. If the 
file is fOJ!'rl:, the system maps an'.! connects the virtual 
terminal to the network, accordin:;J to the specifications in 
the -.NBT file, as if the user had typed the caanand.: 

The file mme.NEr can be created when a user who is already 
ccunected to the network gives t.1le ccmnarrl: 

The effect is to CXP.f the current network mapping to a file 
called name.NEr. ('lhe system warns the user if a file of 
that nme already exists in the same directory area, and asks 
for CD'lfina.tiai to overwrite the old na11e.NEI' file. See the 
tR l8t" tEER'S MANUAL for Dl)re detail oo. the NET camiand .. ) 
If the" file name.NEl' does not exist, the virtual terminal is 
not autcna.tically connected to the network. 
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9. '!be system lex>k.s for USERINIT.CMD on user area 0 of drive A:. 
If found, the program is run. USBRINIT.CMD can be M'ff 
program file which is to be in:::luded as part of the login 
routine for all users, and renamed USERINIT.cMD by the RFN' 
or PIP o::mnam-. 

10. '!he-system looks for the optional file USERINIT.SW, and 
processes it if fourrl. '!be file USERINIT.StJB can contain 
any o:Ji1uands which are to be run as part of the login routine 
for all users. Gifford Carplter Systems Sl.JE'Plies a scmple 
file USERINIT.BAM which shows how a SUBMIT file can be set up 
to display nail autanatically and type a message. 

U. 'lbe system looks for the optional program IOODLCMD oo the 
drive am user area assigned to the acx:ount name by the 
PASSHD file and. runs the program if it finds it. LCCIN.CMD 
can be any program file which is ·to be included as a part of 
the login process, -renamed by the REN or PIP camand. A user 
might, for exanple, rename the appointment calendar pro:Jram 
(AP.CM>) as IroIN.am, to check for any remirders. 

12. 'l!le system looks for the optional file LOOIN.SUB oo the 
drive ar-.3 user area assi9ned to the acoount name by the 
PASSWD file. If fowd, the file is submitte:i for processing. 
IOOIN.StJB can be any SUBMIT file which is to be incltded as a 

- part of an irxlividual user's login routine. 

13. If the PASSWD file specifies a default appli°'ti<XlS program, 
the prcgram is rl.Rl. When this program is exit:M, the user is 
autanatically logged out of the system. If no default program 
is specified in the PASSWD file, the MC-OOS prrnpt is displayed, 
inClicating the defatilt user IlUlli:>er and drive designation. 

Description of a Iogcut 

1. l'f1en a user gives the LCXXX1l' ccmnand, the system looks for 
the q:itional file ro:;c:vr.sr.JB at the current drive arx3- user 
area. If foond, the file is submitted for processin]. 
u:x.nJT.StJB can be any SUBMIT file which is to be iooluded as 
a part of an imividual user's lo;Jout routine. 
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2. In a IE Net ne~k, a LCXnJT ccmnand causes the system to 
discawiect the current virtual terminal from the network. 

3. The system looks for the t11'MP file. If UTMP is fourrl, the 
system rem:>ves the ao:x:iunt name, terminal nunber, and login 
time fran the file, am updates the wrMP file if it exists. 
'1be system then returns with the name proopt, so that on 
sysb:S with a PASa«> file, an account name am an optiCXlal 
passwxd R11St be presented to access the system through any 
tenainal.. 

When the system is intentialally shut down by a user at the 
system OCJmlOle, a nunber of inportant processes occur. If the 
system is shut down either by interruption of the power supply, 
by typinj the IXNi' cxanan::I, or by pressirg the RESE:r l:x.ttt:ai 
without first 9ivin:J the proper sequence of carmands, files may 
be lost or: damaged. 'Dle operations that shoo.Id occur during an 
intentional shub.:lo«l irclude: 

1. All ll!!l!rs except the system console give the LCXJXJT cazmand. 
This closes all files and displays the banner ard reme prarpt 
at al 1 the other terminals. 

2. The user at the system console should exit from arry programs 
am teminate or OCllplete arrr prooesses attached to the 
oonsole.. '!be system console will display the rc:-ro; proopt. 

3. The user at the system conoole types MD -A arrl the system 
dispJ.a:ts a list of the virtual terminals still on -the system. 
If users are still on the system, each should give the LOGCXJT 
OCllWd from each virtual terminal. The WRITE <XlllMnd can be 
used to advise users whose virtual terminals are marked by 
NI:> with an asterisk (*) to exit fran any pro:Jrams and log 
out of the system. 

4. The user at the system console types sY?C. This ooomand 
flushes the cache buffer onto the hard disk. 
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5. '!be user at the system o::insole types OOHN. 'Ibis turns CPF all 
other terminals, and puts the system into singleuser mode. 

6. '!be system looks for a file called I»i.CMD, and runs the 
pro:Jram if it is fourrl. !H'LCMD can be any pr03ram that 
is ueant to run as part of your system stutdown routine. 

7. '1be system looks for Infi.SUB, and if found, submits the file 
for processing. The file I:aiN.SUB can be used as the 
oounterpart to the startup cx:mnaOO sYSINIT.sua Here is an 
exanple of the contents of a IXlti.SUB file, whose o::nnan3 
saves the contents of the spooler queue. 

Like the other cust:Clliizatioo SUBMIT files, IXMN.SUB. can be 
created bJ a text editor like ED or by Wordstar· in ncn-document 
JOOde. 

8. After IXHi.StJB has been executed, the system can be· shut doWn 
by pressing the R&9EI' button 1'lile turnin:r OFF the power 
switch. 

Files am ccmnams that can be used to custqnize MC-l:XS at 
startup, login:, logout, or shutdown include: 

AP.OE 
Arm:Sr 
BUFFER.am 
<X!PMINIT .am 
cc.nF.IG.NE'l' 
IXJ9N.OI) 
IDiN.SOB 
DiN.CM> 
HIS!'ORY 
KEYS.om 
IOOIN.CM> 
LOOIN.SUB 
uxn:JT 

IlXnJT.SUB 
LPRS 
MAIL.DID 
r<:.~ 
M)I'I) 

NRIMJID 
nca!.MBX 
naa!.NEI' 
name.REM 
Nm'.(l.ID 
NEl'USERS 
PASSWD. 
RESEr 
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SEINEr.CMl 
SYIC.OID 
SYSINIT.~ 

SYSINIT. C>1D 
SYSINIT. SOS 
TTYS 
U'lMP 
V'l'lYS 
USERINIT.OCl 
USERINIT .SUB 
WOO.CM> 
WRITE.CMD 
WIMP 



•t Piles 

The follc:wing sectiCll. provides the infocmation to assist the 
system Mnager in no:l-ifying or creating system managt!IEJlt files 
tailored to the needs of a specific system. This discussioo will 
begin with the LPRS, 'r!'m, Vl'nS, and PASS«l files. These files 
coo.figure the system's printers and plotters (LPRS), tn:dems and 
terminals (Tn'S}, Dll ti tasking Virtual Terminals (V'l'n!S), and the 
~t nmms and access rights (PASSWO) of operators who can use 
a Giffcxd Multiuser Calcurrent DJS system. Since these four 
files are ordinarily delivered with new ~-DlS system_. the system 
manager Ole6 not need to create these files, unless they have 
been accidentally deleted .. 

'l'he system manager sto.ild read this secticn to urXlerstaoo. 
bar to change LPRS, 'l'lYS, and VTIYS, if these files were incor
rectly iniltalled, ex if your dealer did n:>t k1'Dw what terminals 
and printers yoo planned to use with your system, or if in the 
future you ati or substitute different inpit or outp.Jt devices. 

The PAfDI> file generally aJSt be rodified by the sys ten 
manager at installatiai and from time to time, since the versic:n 
delivered with a new MC-OOS system cnly contains the •system" 
account of the system manager. By learning how the PASSWD file 
works and bar the NBIJSER utility maintains it, the system 
manager all specify the account names that operators will use to 
access the system, and install awropriate security restrictions. 

'lbe IPRS file describes the characteristics of each printer 
or plotter attached to the system. Each line of LFBS describes 
ooe output: device (a •tist device") attached to yo.ir system, in 
dat.a •fields• each separated by coloo. (:) synix>ls. If yoor list 
devices wee kn::Mn prior to shipnent, you may rK>t need to change 
the LPRS file. An exanple of an LPRS file is: 

O: 8: 1: 82n:O 1lprO:System printer, Texas Instrllll'e'lts 
1:8:2:81.n:l,b-p:H-P grapiics plotter 
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The LPRS infonnatioo. is in the followill9' format.: 

DBV i :BMD RNl'E:IIANISfAKDKi:PRmXOL:LPR NAMES :O>l4EN'l'S 
\ \ \ \ \ \ 

1 2 3 4 5 6 

1. •we Of the 1ist device, correspom.inq to the named 
cx:nnecticn oo the back panel of the carpJter enclosure. 
{'l'his value is used by the RESEr ccmnan:i. Printer O is 
the default printer when any account logs in, unless the 
PASSlk> file specifies another pr inter or plotter.) 

2. Printer baud rate; defining the speed at which the pr:inter or 
plotter CCl'lllllll'licates with the system. The same bald rate RUst 
be set both ai the };tlysical list device and oo the line in the 
LPRS file describing that device. The default. is 9600 baud. 
The LPRS file uses the folla.ting codes to describe baud rates: 

o = 9600 5 = 1800 
1 = 110 6 = 2400 
2 = 300 7 = 4800 
3 = 600 8 • 9600 
4 = 1200 9 = 19200 

3. ~l DS-232 hardllBre hmasbakiD). "Bandshaklllg- refers to 
procedures by which the list device indicates that it is ready 
or not ready to receive data from the COlPJter. The default 
is O. If yoo.r device requires handshaking, enter the type of 
handshaking needed, using the following CXJdes: 

0 = No.handshaking 
l = Hardware handshaking (Om) (RS-232 pin-20) 
2 = SOf tware hardshakinq (~/XOFF) 
3 ""' Reserved for custom applicaticn 

4. Optimal. ~ protocol. This describes the format 
in which infocmaticn is transmitted by your system to the 
printer or plotter. Leaving this field blank selects the 
default protocol of 8 data bits, 2 stop bits, and oo parity, 
which are the settings for nnst printers. 
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'l'he I.HIS file uses the fol lowing camimications protocol codes: 

Data bits 
8 
7 

Stop bits 
2 
1 

Parity 
N {none) 
0 (crld) 
E {even) 

If you need to change the <Xlll'IU'licatons protocol, select the 
new values that you need fran the table above and enter the 
three characters in the fourth LPRS field without any spaces. 
Foe example, if your printer requires a protocol of 7 data 
bits, 2 stq> bits, even parity, enter 72E in field 4. 

5. Printer names. In cdditioo to the "list device 
niat>er" (also called "printer Jll.lll'ber") fran the first field 
of u:w;, you slx:iuld also assign a name or a list of names to 
each printer or plotter. sane users find it easier to 
ceca u t+t, foc exanple, that a device is called "DIABLO" than 
whate'Yer its list device mmber may be. IJ.'tie printer names 
listed here are separated by ccmnas (, ) and are used in the 
PASSll> file to assign ai initial default list device, and by 
the PRDf1'ER cc:mnar¥3 to display or change the current printer. 

Gifford reccmaends that the first name listed here be the list 
device m.nbez:: fran. the first LPRS field. In the example LPRS 
file m page 3.3-1, which lists 111,h-p" in the fifth field as 
nallll!S of list device number 1, users oould make this plotter 
their current list device ~either of the following carmand.s: 

2B>PRINl'BR 1 

6. Opticmal oc ents field. This allcws you to make notes about 
each device, such as its location or mXlel nunber. 

Reed the manufacturer's manual to learn the baud rate, 
hardware handshaking, an::l o:rmamications protocols supported by 
your pd.nt.ers and plotters. The physical list devices must be 
set to iatcti the cedes in the LPRS file for these values. 
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The LPRS file can be IOCrlified while the system is rWlrling in 
nultiuser mcde, using a text editor like ED or Word.Star in oon
docu'aent noie. After the LPRS file has been modified, type: 

This will reset the system to the new LPRS specificatiais. 
th not. ccnfuse this ccmnand. with pressing the red RESBT t:uttcn en 
the ·O'JlllP.ltec, which aborts all of the processes running· en the 
system, causing users to lose any work not saved to the disk. 

'l'1e maximum nllllber of list devices that your ciperating 
system can support is specified in the extended inp.it/outpJt 
system (XIOS) of r<:-IX>S. Yoo cannot install printers or plotters 
beyorr3. t.he XIOS limit merely by adding lines to the LPRS file. 
Read the Gifford p.lblicatiai ClJSTCMIZDG mm MtJLTru3BR 
o::H:IJRmNr IXB SYST!M fa: informatiai oo fi:ii to i&idify ~-oclS to 
change the nos limit 00. the maximum ru.mt>er of list devices. 

The T'1".lS file provides your Multiuser CCl1ctlrrent DJS 
operating system with characteristics of each terminal oc modem 
attached to the system. A i'l'm file is included ai your system 
diskette. Each line in the 'l'fiS file describes one terminal 
device ai the system, in the same format as the LPRS file, 
star~ with device O, the "system ccnsole." A ooloo. (:) 
separates each field of TIYS. Here is an exanple of a TTYS file: 

0:9:0:82n:(XW'MW'>le:S_ystell agu t 
1:9:0:82n:ttyl,fmnt:Interfacer 3 port O 
2:9:0:0Jl:tty2,sales:Interfaoer 3 poet 1 
3:10:0:8ln:tty3,nd 0 :Interfacer 3 poet 2, VB'trel 212 

If your terminal arrangement was known when you p.irchased 
your machine fran Gifford Calp.lter Systems, you will oot need to 
change this file, miless you later adi or substitute terminals. 
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The fonaat of 'rfiS closely resent>les that of LPRS: 

DEV t :BNI> R1d'B :BANr:sBAKING: PlODXX>L :'l'l'Y NlVofES :CCMtfDfl'S 
\ \ \ \ \ \ 

l 2 3 4 5 6 

L Device •wlec of. the tprajnal ,. corresporxling to the named 
caae::bx en the back panel. Numbers begin with O. 

2. "l'erlliaal baud rate, whose default is 9600. As with the LPRS 
file, the same baud rate must be set both in the file and en 
the physical devioe, ex else the device will not function 
oxrectl.y. The 'lTYS file uses these baud rate o:xies: 

0 = 9600 6 = 2400 
1 .. 110 7 = 4800 
2. = 300 8 = 9600 
3 • 600 9 = 19200 
4 = 1200 10 = autanatic baud rate 
s = 1800 detectiai for mcdems 

The autaaatic ba.00 rate detectioo. for n·odems aily works for 
300 and 1200 baud. TO use this feature, pin-20 en the RS-232 
oonnectxx nust be wired t.o the speed detect pin en the roodem.. 

3. Optimal IS-232 hardRce handshaking. Hardware hamshaking 
is not. required for 11DSt terminals; the default is O. 
If ia1dsbaking is necessary, enter the code nunber oorres
pondin:J to the type of haMshaking needed fran these codes: 

0 "" ., harx'lshaking 
l = Batdware handshaking {DrR) (RS-232 pin-20) 
2 = Software handshaking (XCN/XOFF) 
3 ==Reserved for custom applicaticn 

4. q,t:iam1. CWll'li.catims pcotxxx>l. This is a three-character 
entry that describes the format of informaticn sent to or frcm 
your terminal device. The default protocol is 8 data bits, 2 
stop bits, arx1 oo parity bit, which are the settings for roost 
terminals. 
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If you need to change this, use the follCMing codes to select 
the oa'lfiguratioo. that yoo need: 

Dllt3 bits 
8 
7 

StxJp bits 
2 
1 

Parity 
N (nooe) 
0 (ocXI) 
E (even) 

The camamicatioo.s protocx>l is entered as three characters 
witrout intervening spaces. For example, if your terminal 
requires a protocx>l of 7 data bits, 2 stop bits, even parity, 
enter 72B in field 4 of 'ITYS. 

5. Terainal ncmes of up to 8 characters with no spaces. 
Many terminal names can be listed, separated by camias {,) 
with IX> spaces. If y0u enter "console" as the first terminal 
name of the system console, "ttyl" for terminal 1, "tty2" for 
terminal 2, etc., then your notatiai will correspcni to that 
used by Giffa:d in the examples that document the HIS'latt, 
UTMP, TIMEUX;, WR:>, WRITE, an::1 other MC-OCS utilities that 
identify a piysical terminal by the first name in this field. 

6. · Optimal o slits field. 'Ibis allCMS you to make notes about 
each terminal device, such as its lcx::atioo or model number. 

In the first line of the example 'rlYS file oo paEJe 3.3-4, 
terminal O {the system console) cx:mnunicates at 192oO baud, uses 
no handshake, uses the standard camn.mications prot.ocx>l (8 dat.a 
bits, 2 stop bits and no parity), and has the name "cxnsole.• · 

The T1'YS file can be lllJdified while the system is ruming in 
IRJltiuser tixrle. After the T1'YS file has been changed clna. the 
nl'Jdified file saved in user area 0 of drive A:, give a RESm' 
cxmnand. This will reset the system to the new specificatioos 
without the need to shut down the_ system. (Do not coofuse giving 
the RE5EI' cx:mnard, which dcies oot disrupt JC.-IXIS operatims, with 
pressing the RESEI' button; which aborts all current programs!) 

Mcxlifying irrYS cannot increase the number of terminals past 
the maximum m:nrber specified in the extended input/outpJ.t_system 
(XIOS) of M:::-IX>.S. Read Giffocd's CUSTCMIZDG YOCIR MULTIUSER 
~ rQ; SYS'l'FM manual en changing your XIOO. 
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The Mlll tiuser cmcurrent IX>S operating system can support 
"multit:Mrking" operations in which any properly equipped physical 
terminal can support up to four simultaneous progrcme. Special 
buffer areas within the RM menK:lrY, called "Virtual Terminals," 
keep track of these processes, so that the fbysical screen can 
resume the display when the operator wants to mc:nitor a specific 
program. 

This ml ti tasking feature of K:-005 is CXXltrolled by an 
AS:II file cal-led V'rl'fS. Like LPRS or 'rl.YS, this file ll'JJSt be 
located in user area 0 of drive A:, ard can be m:rlified ~ a text 
editor like ED or bf WordStar in non-document irode. The "1T.lS 
file describes your virtual terminals to the operating system. 
For vrns to work correctly, the physical terminals must be 
equipped with supplementary display mn:>ry, and the CXPMINIT file 
nust exist cm user area 0 of drive A: • 'l'he MC-IXS camwd VCMCDE 
specifies hJw programs ruming ai virtual terminals that do not -
control the physical screen (called 0 detached processes0 or 
"background processes•) produce output. 

If ocaplete informatiai oo the virtual terminals coofigur
atioo for your system was knoWn to Gifford when ya.tr system was 
ordered, then a V'l'1'YS file is included. ai your system diskette. 
Otherwise a file called VlTYS.BAM is irx::luded, sb:Jwi.n; examples 
of vrr'lS lines. Like the TnS file, each line of the VTl'YS file· 
descrit:. ate physical terminal. A Tl'YS line has ooly ooly six 
(6) fiel~ while a vrrYS line has sixteen {16) fields. Since 
the V'1'l'!S file contains so much informatioo, if you need to 
create your own V'l'1'YS file it may save you time to make a o::1f1Y of 
the sadllple file VTTYS.sAM, ard then edit and renane the copy. 

An exaaple of a V'1TYS file is shc:Ml. below: 

0::::: 4:4:/"' :/"N/E:]: :/mt/0/0:/EJ/0/0:/B]/Ef/m4:/lt: CCnsole 
/V I /p01Jpll/p2j/p3jpr=/L /e/s/o:Fr-200 TV-950 4 pages 

1:::: :5:4:/" :/"'N/Fg: :/EK/O/O:/E.1/0/0:/Eg/Ef,/m4:/R: Ccnsole 
/V 1 /p0J!Pll/p2l/p3\pr=/L /e/s/o:G:S-80 CIT-80 5 pages 

2::::: 2:2:/"A:/"NJB3: :/EK:/EJ :/Eg/Ef,ta;4 :/R: Calsole 
/V t /pOllPlllP21/p3jpr=/L /Vl'=/v:TeleVideo 925 2 pages 
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Here each line is divided to acxx:amolate the page width of 
this manual1 in a real V'1'rYS file the lines exten:J. lll'Divided to 
whatever width is required. In the example oo the p:eviQJS page, 
the first line descril::es a terminal like a Freedan 200 (Ot' any 
other terminal that can emulate a TeleVideo 950 with four pages 
of display nea.:x:y) • The second line describes a <D>-80 or C.Itoh 
CIT-80 terminal with five pages of display menxy. The third 
line describes a TeleVideo 925, with two pages of display meoory. 
Note that the caret synt>ol ("') in this exanple represents an 
a::tual caret ("") keystroke, which is the shifted numeral 6, in a 
V'l'lYS file, rather than meaning that you sh:>uld saoehat enter a 
control dlarac:ter in the file. (It hawens that the sequence 
"/ ...... in a VTrYS file tells MC,;..r:os that "the next character should 
be interpreted as a control character.") 

Using the first line of the example VI.TYS file as an illus
traticn, the sixteen fieldS of a VITYS file are defined as sh::Mn 
below. (Fields 2 through 5 are reserved. for future use.) 

0: : : : : 4: 4 :/" : /""N/Bg: : /EK/0/0 :/E1 /0/0 :/m;/Ef/]!64 :/R: Cm 
\ \ \ \- \ \ \ \ \ \ \ 
1 6 7 8 9 10 11 12 13 14 15 

.sole /V f /pO I /pl I /p2 I /p3 I pr=/L /e/s/o:Fr"'."200 TY-950 4 pages 
\ 

16 

1. Physical terminal runber, the same as the first 'l'l'!S field. 

2-5. Reserved for future use by Gifford C'.anplter Systems. 

6. The nunt>er of pages of display :menory in the terminal. 

7. The number of virtual terminals supported by the device. 
This _can be oo greater than four cc the previous field. 

a. The "leadin" character used to switch the screen. It is 
oonvenient to prcqram-function keys with the KEYS program 
to produce this sequence aOO. the screen number, so that you 
can change virtual terminals with a single keystroke .. 
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0:::::4:.t:r :/"N/Fq::/FZ./0/0:/FJ/0/0:/Eg/Ef/004:/R: eon 
\ \ \ \- \ \ \ \ \ \ \ 

1 6 7 8 9 10 11 12 13 14 15 

sole /V l /pO I/pl J/p2 l/p3 lpr=/L /e/s/o:Fr-200 'lV-950 4 pages 
\ 

16 

9. The initializatioo sequence that MC-OOS se008 to the terminal 
'4tBI a::PMINIT installs virtual terminals at system startup. 
In the exaq;>le {which is repeated above) a line feed (/"'N) 
enablirJJ the I1IR handshake, and an ESC g seqt.nce to 
display the 25th {status) line, are sent at startup. 

10. in. sequence to directly switch to another screen. Since 
the TeleVideo 950 lacks this feature, the field is enpcy, 
and screen switching is controlled by the next two fields. 

U. The sequence to switch to the next screen (fer exanple, 
fr<a screen 12 to screen 13), here ESC K, with two zeros 
(/0/0) to make sure that the status line is updated when 
you switch to a new virtual terminal screen. 

12. The sequence to switch to the previous screen (for ~le, 
frcm screen 12 to screen 11), here ESC J, with two zeros 
(/0/0) to make sure that the status line is updated when 
you •itch to a new virtual terminal screen. 

13. BBcllpe sequences to turn the status line 00', enable load 
status line, and display the status line in reverse video. 

14. '!be carriage return sequence to disable the l.oid status line. 

15. 'Jhis field defines the informaticn displayed oo the status 
line. 'l1le example specifies the word "Console" and the 
current "relative terminal" (screen within display menixy), 
the mdeS of processes running Cl'l each virtual terminal of 
this piysical terminal, the symb:>ls "pr=" follCM!d. cy- the 
printer nr.miler, arrl any "'F, "s, or "o control characters 
that currently affect the output of that virtual terminal. 

16. 
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The eight vrrrs fields 8 through 15 specify sequences of 
characters that M::-DJS uses to coo.trol the terminal in ml ti
tasking operations. These coo.trol sequences aoo.· escape sequences 
are specific to each type of terminal, and are defined in the 
manufacturer's dcx:unlmta.tkn for each terminal. The following 
notaticn is used t.o define the special character sequences in 
fieldS 8 through 14 of the vrITS file: 

: Begin a Vl'TYS field 
/ Int:erpcet what follows as a special cxx1e function, rather 

than as a printable ASCII character 
// Qle printable ASCII slash (/) character 
/: Qie· printable ASCII oolon (:), rather than a field boundary 
/.... Interpret the next character as a CCN1"00L character 
/0 Seni a null character (OH) for a very short "pa&Ung" delay 
/OIO Updates your status line to reflect new virtual terminal screen 
/C . The logical terminal mmt>er (the same value that the CCNSOU: 

a:nam.i displays as the "virtual terminal number") 
/D Causes a lalger delay (= l/60 of a seccnJ} than /0 
/E · 'l1le ESC key (lBH), used t.o initiate escape sequences 
/L Display the current leadin character (for switching screens) 
/N Line feed (0.AH) 
/P Physical terminal device nmnber (the first field of 'l'l'YS) 
/R carriage RElURN •(ODI) 
/V Relative virtual terminal nurrber (the page of display mencry 

in the physical terminal), whose value can be 0-, l, 2, or 3 

The fifteenth field, which defines the display of the status 
line at the bottan of the screen, recognizes ac:kliticnal Symbols: 

/L Number of the current list device (the first field of LPBS) 
/e Display "'p if printer is toggled CN by a "'!' 
/m. Display the \OIDE" program's background outpJ.t option 
/n Display in r ight-han:i corner the foreground program nane 
/o Display .... a if outplt is suppressed by a .... 0 
/pt Display the nane of the program running on relative virtual 

terminal runber I {you must substitute 0, 1 1 2, or 3 for I) 
/s Display .... s if scrolling is interrupted by a .... S 
/v Same as {~ + 1) : value can range from 1 up to 4 

See also Gifford's VIR'IDAL TERMINALS USER'S MANUAL for ioore 

detail en the V1"1'YS file and on the votOOE and KEYS programs. 
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Each li.n! in a VTl'YS file refers t.o the physical terminal 
wh:>ee device ruaber (the first Tl'YS field) matches the first 
field of Yrl'!S. Only physical terminals that will S\JRX)rt 
virtual terminals need to be described in a V1'TYS file. The 
l'U.l1'ber of virtual terminals supported by a physical terminal 
(field 7 of V'rrYS} can be less than the available pages of 
additional screen memry (field 6 of V'ITYS), rut stnild not be 
greater tlml the value of field 6 or 4. In systems with 
prograa.t>le function keys, the KEYS program sould be used to 
implE!IB!!rlt.·acreen switching sequences. 

Tenlinals without ad.ii tional display rtel'K)['y can have their 
status line configured by Vl'l'YS, aOO. can even spe::ify screen 
switching sequences to detach a process fran the screen and 
attach the screen to a process that was in the background. 
Without aaEliticnLl display mem::>ry, b:Mever, the previous screen 
display of the background process cannot be instantly restored to 
the screen .. unless the operator asks the program to supply a new 
di.splay (by scrolling forward in a w:xd processor, for example, 
or by j\llllping to a distant cell in a spreadsheet) a terminal that 
has no extra memxy presents an i.ncarplete display inmed.iately 
after a~ a backgrowXI process. 

The XIOS (extended input/output system) of your IC-IXlS ImJSt 
· specify a nmtJer of physical an:3 virtual terminals equal to or 

greater than what your Tl'YS (Iilysical) and vrrYS (virtual) 
terminal cmfiguratiai files specify. If you toodify your V'rlYS 
file in a W!:i that increases the total number of fftysical and 
virtual terminals, you may need to use the GENCX:PM ccmnand to 
remake JC-IX>S with .an XIOS of a larger capacity. 

ll:lt.e that the operating system can support virtual terminals 
because it reserves space in RAM to keep track of what each virtual 
terminal is <bing. When you replace your current XICE with an XIOS of 
larger capacity, you also increase the size of your operating system, 
am leave less space in RAM. available for user programs. Select the 
smallest XIOS that can SUfp)rt the virtual terminals that you require. 
Similarly, programs running" en virtual terminals cxx:upy RAM, so a 
large Illlliber of active virtual terminals can exhaust all the available 
RAM in }'ICtlt' system. Heavy use of virtual terminals may require that 
you adl mxe RAM to your system, b.tt 1024K (a megabyte) is the ui;:per 
limit at the total RAM that Concurrent DOS 3.l can utilize. 
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The PASSHD- file lists the login account names that can be 
used to sign oo. to the system, and records an optional encrypted 
login password required to log in for each accomit. '1'he PASSWD 
file also defines for every-account nane an initial default 
drive, user area, printer, and optiooal default applicatiais 
program. The PASSWD file plays a central role in maintaining 
system security, since the system manager has the optioo. of using 
PASSIE to specify optiaial restrictions oo. the user areas within 
a system or neb«Jrk in which the account is allowed a:x:ess t.o 
files, and ai terminals and ID:ldelns fran which the account can log 
in to the system. The PASSWD file also supplies each account 
with an initial directory area and printer, so that at login, 
each operator can be assigned to a part of the system where only 
the files an:3 programs necessary for that operatoc's Wark are 
stored. 1.t.iis speeds and simplifies use of the-system.· 

The PASEHl file treats each account independently; so that a 
PASStl>-file can simultaileously perform the followilY:J fmctiais: 

o It can restrict login aceess to the system to operators who 
present a valid account name and the oorresp::nding password. 

o If each operator (or at least each project team) uses a unique 
acoowlt name,· the names can provide unique identifiers for 
serdinq electroriic mail an3. reminders, maintaining appoinbDent 
calendars, sending messages to terminal screens,· l'lDlitoring 
system usage, individualizing network assignments, ani 
maintaining timelog · informatioo for: accounting pxposes. 

o It can assign each aooount at login to a unique directory 
area, so that files created by each operator tend to be in the 
same directory areas. This reduces the hazard of different 
operators simultaneously working in the same directory area. 

o rt can restrict login access of acrounts -to specific 
terminals and m:rlems, even if the oorrect password is given. 

o It can restrict file access of ao::xxmts to Specific user 
areas.. In systems that implement a high level of file 
security, aily the "system" account can access areas O or 15 .. 
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o It can restrict any account to a specific applications program, 
so that any operator logging in with that co::ount name cannot 
access other programs or files, nor give MC-rx::s ccmnands. 

o It am assign any account to a specific hardware and software 
envirament, so that any operator logging in with that account 
name is imaediately running a default program, with:Jut needing 
to imoke the program, nor to log out after exiting • ..... 

The JlllJSER program is a security utility that mst be used 
~ the sys:tem manager to maintain the PASSNJ file. TO use 
NiiJ4USER, the system manager IOJ.St first have logged in as 
•systaa.• If saaeone woo has not logged in as "system" attenpts 
to invoke lBIJSER, the system resp:n:is: 

Sorey tat tlle 1111 mss• pcogra11 am c:nl.y be run &c. 
the '~' accxuit. Please check with the systell. 
wager. 

'lb invoke NIHJSER, typing the keyword NfMOSER causes the 
main WW menu to appear, as shc:Ml in the following dialogue: 

~ 

Gi ffrrd ~ter Systems - newuser 
llaintenmce Pa::taJe 

QJP.lrigbt (C) 1984 by Giffcrd Ollplter Syst , Inc. 
VE!!Esicn 2.0 of neuuser .pt.ad m 1aJ 3, 1984 

~ Ml a user. 
111 Brief listing of users. 
C) Qaige: a user's parwters. 
Dt neiete a user. 
II) List users in detail. 

X) Bd.t. 
"C) Abort, mke no dlange. 

3.3-13 



'Die 9A_• ~im 

If you type (A) to add an account, the program respcnds: 

Type the a:xxxmt name with which a user will log in to the 
system. The nane can have up to eight (8) letters. The name 
entered here will also be used by the AP, MAIL, lfl:l, WRITE, and 
reminder (.REM) programs, by the Wl'MP, U'D1P, and HI£m:RY files, 
and by the NEl' MAKE arrl NE!' <m:FIGJRE cnmtands in DR Net. If you 
enter project names as aociount names, the Wl.'NP and TIM!J.00 
utilities will keep records Cll iooivi&lal projects, blt MAIL, 
HisratY, and password encr:YPtioo. will have litUe value. Most 
system managers use real perSCXlal names as ~t login names. 

Fach account nust have a unique ncrne. If you enter an 
account name that already exists m the system, the pcogram will 
resp::ni with the following message: 

When a new account nane is entered, the program responds: 

rans cad: 

&ch ~t name should have a password. An ccoount 
without a password will allOtl easy access to the system and 
defeat the ?Jrp:JSe of the password security feature. 

The next O«> pratpts request an initial default drive, and 
an initial user area number (together specifying an initial 
directory area) where the new account will be after login: 

select defanJ t drive: 
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Fnter a valid drive letter, without a colcn (:), such as 
A, B, c, etc. After yoo. enter the initial default drive 
specificatim, the program resp::irrls; 

Enter cJefml t user nmiber: 

Enter a default user number between 1 and 14. In selecting 
the initial default directory areas, most system managers give 
each account a unique CXl'Obinatioo of user area number and logical 
drive. In this way a DIR ccmnand shows c:nly the files of that 
account, an3 there is lesa risk of users interferirq with me 
another ty running in the sane directory area programs that try 
to create intermediate files with the San¥! name. Users can 
change directory areas by the d:, USER and PIP canaands to access 
all drives arr3 user areas fran which they are oot restricted. 

It is recaiiDE!!llded that you not make user areas O nor 15 of 
drive A: default 1«Xk areas. User area O of drive A: should be 
reserved foe system files, am user area 15 of drive A: should be 
reserved foe MAU; ard calendar (AP) files, rather than used as 
1«X'k are.a. NIKJSER all CMS accounts to share the same default 
drive ant user area, b.lt warns if this is the case. 

The system next lists all the valid names of printers {and 
plotters, if any) fran the LPRS file, and praupts: 

&elect tlle default printer: 

F.nter a number or name {the first or fifth fields frcm lines 
of the U.S file, as reproduced above the pranpt) to identify the 
initial default printer for the oocount. The program will oot 
allow :yoo to enter a printer number that has not already been 
designated in the LPRS file. If you press REl'URN wit:OOut 
specifying a printer, printer a is the current printer when the 
accomt logs in t.o the system. Printer O is the pt'inter attached 
to printer port O en the back of the ma.in enclosure. 
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'!be prcgran next proopts you for a list of terminals: 

Enter teminal. Cl, SS restrictiam CIC 

n!blr:n. fer no restricticns: 

This is an optional specificatiai. If no terminals are 
specified7 the account can log in fran all terminals am JOOdems. 
otherwise the aoocx.mt can ooly log in fran Ifiysical terminals 
specified here, identified ~ their device numbers or names (as 
they appear in the first or fifth fields of the Tl'Y5 file). 

Enter a single terminal tDDe, a list of terminals separated 
by 00111Das, or list of accessible terminal numbers with caimaS and 
hyphens. The followi.B:J exant?le allows the account to log in fran 
physical terminals 1, 2, 3, ard 6 bJt not fran o, 4, s, or 7: 

1-3, 6 

1'le next prati>t requests user area restrictiais: 

USec areas: 

This optimal specif icatiai can restrict a:.'IOC:Ults to certain 
user areas. If you do ·not specify any user areas (by pressing 
RE1!0lti at the prompt), the account can access all user areas. 
To iDpose user area restrictions, list aily those areas to which 
the account will have access. Separate the accessible user 
areas ~ ecmnas, or designate consecutive accessible user areas 
with hyphens. For example, to restrict an account t.o user areas 
3, 4, 5, 6, 7, and 14, respond by typing: 

CJa!E' areas: 3-7,14 
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If that acx::ount tried to access user area 8, an area not 
inclOOed in this example, the follcwin3' message is displayed: 

Enter cWwdt pEOgr• to run: 

This optimal entry can be used to restrict Cll aooount to a 
specified program.. This can simplify use of the system for saneone 
wbJ allRJS uses the sane program. If you assign a default 
program to an account name, the acxn.mt enters that program 
autanatically at login,. and is autanatically logged out of MC-DOS 
when the progran terminates. If you enter ws, the aocomt will 
be restricted to WordStar. SC restricts an account to SuperCalc, 
and dBPiSB restricts the user to dBME II. Users with assigned 
default program can also be restricted to specific data files. 
For exa1111ple, to restrict an account to editing tt.! iford;tar file 
called EIWll?tB.TXr, type: 

At login, EXAMPl'..E.TXT is autanatically loaded for editing. 
Aco:unts with default programs have oo direct access to the 
operating system. TO let an account access MC-IXIS, pres.s REl'URN 
withoat enterin:J a default program. NEH.JSER will resp::ni: 

0 ate: 

This is an q>tiaial o::mnents field, where you can enter up 
to 100 characters to explain your entry in the PA.SSM) file. 
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If you selected (B) for a brief listiD3' of account names, the 
screen will display an alphabetic list of the current acoount 
names. Here is a SCIDJ?le listin;w of account names in PASSK>: 

betty dim harry jaEs janet l.aay 1es linda 
mike nate pat txa trish 

'Die -c- OptiaJ. 

If you selected (C) to change an account's PA.'3SWD file entry, 
the program requests an aooJUnt name (as in opticn (A)). After 
you specify an ao::xmnt name, this menu of optiau; ~s: 

a)~ 
b) psaaxa 
c) «ive 
d) user 
e) p:inter 
f) teminal axess 
g.) user ana acce BS 
h) applkatim pEOgraa 
i) .. tta 

j) m m danges me this user .. 

1lat to dalge? 

Specify the lett-er corresponding to the optioo of your 
ch:>ice. The NEHJSER program will display the PA.SSH) listing for 
the account that you specify, so that you can nr:rlify anythiD3' 
that sh:>uld be changed. When you have finished making changes 
for this account, press (J) to return to the main menu. 



'!be 9'111' q.t m 

If ~ cbxse (D} to delete an account, you will be praupted 
to supply the account naoe that yoo. wish to deletea If you 
supply an acxx>t.mt name that has oot already been created en the 
system, the NBllJSER program will display the following error 
message: 

&w::.ee that yoo. want to delete "james" fran the PASSWD 
file. After yoo. have supplied the account name, Nm«JSER. will 
ask you to o:nfirm the deleticn: 

Type "Y" to verify that you want to delete this i!CCOIJl\t name. 

'lb! 9r' <pim 

If yell dxx>se (E) f()[ a detailed list of acoounts that are 
allowed acx:ess to your system, ycu will be supplied with a list 
of a::count names, their default drive and user area, and all of the 
restrictions, if any, that have been inp:>sed oo them. Here is a 
sample detailed list of cccount names: 

-betty 
dan 
janet 
~ 

Dir Printer '1'eminal Alat:Y'l~ l'!l!RR 

cl4 0 '3-7 
b2 0 2,4-9 
b7 0 
oa 
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'J.be •x- Opt.:im 

This optioo. will write any m::idificatiais that YCJJ have mcde 
back to the PASSWD file en user area O of driVe A:. 

If you want to abort NIHJSER witlX>ut. saving any changes that 
you may have made to the PAS5W> file, enter "C. 

If 9Cllln1e happens t.o be running NEXJSER at another terminal 
of the same system, or if saneone is using PASS«m to change a 
login password in the PASSWD file just as yQ1.1 run NEJ«.JSER, the 
following error message will ag;.ear en your screen: 

'!be I r ICEd file is bJSy, try again later. 

This message will appear if NEWUSER finds that the PASSN:> 
file is already open. 
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The PlllSSR> file has the follCM'irq format: 

NPIE:PASl!l«R>:DRIVE:USER:PRINJER:AO:&SS :PKGRNl:USER ARFAS:CXMmn'S 
\ \ 
1 2 

\ 
3 

\ 
4 

\ 
5 

\ 
6 

\ 
7 

\ 
8 

L Accomlt login nw (maxirmn length is 8 characters). 

2. Io:lin paes.xd (maxinun length is 8 characters). 

\ 
9 

3. Initiel dehuJtdrive (letter designatiai of logical drive). 

4. Initial defallt user area (ranges fraa 1 to 14). 

5. Initial 4ef•lt printer {printer name fran field 5 of the 
LPRS file; RISl\Jlti =printer 0). 

6. Optiawl selective teminal a:c esa This is a list, 
separated by cx:mnas, of the terminal names (frau 'l'l'YS, field 
5) fra1 which the account can log in to the syst:eL If this 
field is aapty ~, the aoooimt can log in frca any terminal. 

7. Optialal def•lt awlicaticn p::cg:cca. Accounts with an entry 
in this field are autanatically entered into the program 
specified. The system searches for the program as if the 
operatxr had typed it at the system proq>t. 'ftle account is 
autcmatically logged out after exiting frau the program. 
The ext:ensiai (file type) is not included with the program 
name. If this field is enpty (REl'URN), the account is unrestricted. 

8. Opti<eal user area access. This is a list of IUlilers, 
separated by carmas, or pairs of numbers separated by a hyphen 
to designate CXJllSeCUtive mmt:ers, listirq the user areas that 
an aooaunt is allowed to ao::ess. If no assigrment is made in 
this field (REI.'lmN), the account has access to all user areas. 
If an ax::ount tries to access a restricted user area, the 
systa will deny permissioo to access that user area. 
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9. ~onal o e its field. Up to 100 chara::ters can be entered, 
shcMing remarks of the system manager regarding an a:xxxmt. 

As in the LPRS, Tl'!S, and \1'rl'!S files, oolcns (:) are use:J 
to separate the fields of the PASSWD file. '!be PASSll> file JIR.ISt 
not be enpty. If the PASSH> file is errpty or dcnaged, the system 
will lock up al startup, and you will have to oontact yoor dealer 
for assistance. Your system is shipped with cnly aie valid 
a:::count name, "system," in the PASSMD file. 

Here is an exarrple of a PASSH:l file: 

CjlESt::c:1A:epecn:l:subnit deao:l4:rm dem>.~ ally 
nmx:y:qt:&:C&t¥~:c:l:ti::: :no ace e ss reatricticms 
wrdea:y1'1:»9b34bl:b:8:: 7:" -sage:S:ma .bulletin bcEd 
rbaal1a:j!ibPI92fzl.9j:c:l0:0: 2,3:vs:JO:oxresp •Denae ml.y 
sales:7BDJqvRtCBpd:d:4:ti:4,5,6:dbase prospect:12: 
stewe:~:a:5:ti:2:dtaae mil:S:mtling llat 
sys~f!b&3Krl.2gfc: :diabl.o:::: :no restrictialB 

Note that the •guest• account in the example aixwe has no 
password, b.tt that anyaie logging in by that a:x:ount nane is 
inmediately entered into a SUBMIT file called DEMO.stB. When 
this pcogram is coopleted, the "guest" account is automatically 
logged out of the system. Similarly, the "modeai" acxnmt is 
restricted to terminal device 7 and to a program called "message' 
that sui;ports a tulletin board cn user area 8 of drive B:. 
1'11! characters that aA;>ear in the second field of the exan;>le are 
not actual login passwords, rut the encrypted forms created by 
N&«lSER. Fllt.er ing: the chara::ters that ~ in the encrypted 
form of a password would not result in a successful lo:iin. This 
feature protects a t<:-005 system fran being accessed by an 
unauthorized perscn wh:> has seen a listing of the PASS¥1> file. 

The Ul'MP file keeps a record of which acoounts are currently 
logged in to the system. It can be rea:I by the WEI:> utility. 
UTMP is created aut:anatically when the system enters nultiuser 
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rode. 1flW is used by the T"IMELOO ard HISI'CRY aooounting 
programs tD maintain records of system use. For W1'IP to keep an 
ac:tive record, l::x>th the pl\SS\i) am. UTMP files llllSt exist. 

To cteate W1'MP, use the MAKE CX"lllftal'ld by typing: 

'ibis will create empty files to which the system can cdd 
informatim as it is generated. onc:e in use, the OCl'ltents of the 
Wl'MP file will look like the following ex.aDq?le, which reoords 
that •davicf' logged in frcm virtual terminal 113 at 10:39 am on 
July Sta, 1984, ar¥1 logged out at 12:18 pu the same day. 

tty3 
tty3 

lL1llrid 
l 

13 23781039 21874 7 51984 l.l.24 
13 23781218471874 7 51984 1125 

The first three Wl'MP fields are the nae of tbe pbysical 
tem:lnal. (fraa the fifth field of 'l'l'YS)r the relative virtm.l 
terainal •Mee (equivalent to /V in the 15th field of the V'l'l'YS 
file, designati!'¥1 which page of display memory controlled the 
screen at login) 1 ard the lo;Jin mCJ Mnt w. The other 
fields (with blanks inserted for clarity) are described belar1: 

13 2378 
\ \ 

1 2 

10 39 
\ \ 

3 4 

2 187 
\ \ 

5 6 

4 7 5 1984 
\ \ 

7 8 

1124 
\ 

9 

l. Vi.rtml. tel:aina1 nJlber (The value displayed by cnIBOLE) 
2. Days since January 1st, 1978 
3. Bour of the day (24 00\lr clock) 
4. 11.inate of the blur 
5. 5ecJ1• of the minute 
6. Julim dEly of the year (1-366) 
7. nay of the week (SUnday = a, M:nday = 1, Tuesday = 2, etc.) 
8. Date in llD'lth-day-year format 
9. Progr• file link number (A serial number, sb:Ming the number 

of reaords in the file after the login oc logout recorded in 
the line.) As each new records is a:ided to Wl'MP, this number 
in the first record is updated to shew the new total number. 
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The Wl'MP file consists of entries that can be paired to 
ex>rresp:xd with login and logout. The a::oollllt name is given in 
the login entry, but not in the logout entry. use the terminal 
ntaters as the key to "matching" user login and logout times. 

0 1674 9162121 JO 8 11982 346 
0 1674 9l.6412130 8 11982 347 

In this example, the system was b:>oted (reset or p:Mered up) 
at 9:16:21 am, on A\9J,st 1, 1982, and the system entered Dlllti
user JD:>de twenty seconds later. When foe sane reasoo. a system is 
reset before all the users leg out, there will be mmiatcbed lcgin 
reoxds, but the next "Boot" entry shows that any activities of 
such users had erded bY the time that the system was rebooted. 

The tJTMP file has the same format as Wl'MP, oot it does not 
include the 9th W1'MP field, and it Cl'lly records logins. 'ft1e tJTMP 
file is created autanatically, am it records the acx::omt names 
that are currently logged on the system. When an qierator gives 
a lLQXJ'r (X'IRNV'd, the login entry fa: that operatoc is deleted 
from the mMP file. 

The a:RPIG.Nel' file is needed aily if a K:-lX>S system is 
part of a Ill Net neb«>rk linking b«> or more MC-IXlS systems. 
Ym do not need tx> read this secticn unless your Multiuser 
Coocurrent DJS system is part of a 00. Net local area network. A 
crm'IG.NBr file is provided en the DR Net Neb«Jrking diskette. 

Just as the LPRS, Tl'YS, vrns, and PASSWD files are used to 
calfigure an individual Multiuser Ccncurrent OOS system, the 
CX6FIG.NE1.' file provides information to the netwock inp.tt,loutput 
system (NIOS} of a at Net neb«>rk that specifies what resources 
of a MC-In; system are available to a 00. Net networ:k of multiple 
systems. CXBFIG.NE:r can te created by a text edit.or -like ED, or 
by WordStar in non-doclment IOOde. The CQWIG.NEr file sh:>uld 
exist in user area 0 of drive A: when the system is powered up or 
reset. A network utility called SBmE1' reads the CDl!'IGJE'f file 
ard makes its informaticn available to the NIOS. 
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Altbtu#l. creating cna"IG.NEl' requires the system manager to 
learn acme additiooal terms and o::n:::epts, it greatly speeds and 
si.nplifies tte tasks of creating or reccnfiguring a network. 

The <XllFIG.NEr file is used to custanize the relatiaiship of 
a t«:-DlS system (cal.led the "local node") to the other parts of a 
m Net local area network. The system manager can use the 
mm"IG.Nm' file to define a network catfiguraticn arrl to specify 
default reaoorce mapping. The a:NE'IG.NEr file can be used to 
toodify certain features of the initializatiai process. A ~le 
cn:JFIG.Rrr file is provided with them Net system diskette, that 
can be BJdified with· a text editor. 

Listed belaf is a sample a:NFIG.NE:r file: 

p:ss :cut 
naae 
clefmlt 
setVECS· 
re1 te 
l::uf fera 
tiW!C"JDI: 
rct 
privat.e 
drive 
driw 
driw 
ckiw 
driw 
printer 
qDelll! 

~ 
ql.l!Ue 

..... 
9 
a 
'I 

• 3 
5 
8 
f: g: 
1: • a: -=. b: 
a:= c: 

. 0: = c.1: 
p: • e: 
5 = 0 0 
1llSPL • MISPL 02 
SPLDI • SPLD1 02 
Sl'lll1.l" = ~ 02 

;Map a printer 
;Map a queue 

'NeblOl:k parameters of the lccal oode are listed oo the 
left. 'l't.leir values are assigned in the midile 0011.1111. The 
right-hind col.Ulm provides cxmnents describing the ftncticn of 
the data in the other brio coll.IDl'lS. For 100re detailed 
infomatim atx:iut the <DIFIG.NET, read Giffocd's Ill NET CSER.'$ 
MM«JAL. - -
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M ssage P.lles: SISDllT .Biii, llJD>;; 1*dlJ1U, .-.e.l8: 

If a file called SYSINIT.BAN exists in user area O of drive 
A:, MC-OCS will display it alx>ve the name prmpt. This "banner• 
can be edit:ed with ED or Word.Star (in non-document Rlde). An 
exanple of the contents of a banner file awears below: 

-[Y 
G1MHJ <URitER StSW llDD LIBB '10 
~ mJ 'Bl 'BIB 1DllD CP ,_ 

M:-DQ3 CPBBATIIE SW 

The - [Y characters ai the first line above clears the screen 
of a TeleVideo 950, so that the message cq:pears at the top of the 
screen. The manufacturer's doclnentatiai of your teminals lists 
the escape or oontrol sequences to clear the screen, make words 
blink, reverse video, and other effects. (NordStar can write 
sane control characters if l10lJ first type "p in the file.) 

At every login, the system types the "message of the day," 
if a file called MOl'D exists en user area O of drive A:. This 
file can contain anything you wish, including escape sequences to 
control the terminal ~s screen. The system manager can create and 
update the KJro file with an editor sooh as ED or WordStar (in 
non-docuaent mode) • 

mr 
If yoJr M:-IX>S system is part of a IE Net net-=>ek, an 

aa:l.iti.ooal message file called NEl'MOl'D is transmitted over the 
neb«>rk when an operator lCJg"s in whose account name S[f>ears in 
the NEl.USERS file, prior to the display of the local l«.JID.. For 
this to happen, the NE1'f«)l.'D file tDJSt exist in user area 0 of 
drive A: of the system node. The system manager can use a text 
editor like m ex wordStar (in non-document DDie) to create arkl 
nnlify a NElMl1'D file. 
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Bacb tiJBe an operator logs in, K:-IX)S looks in the account's 
default drive and user area fcc a file called maeJUM, where 
nae is the loqin acoount name. If the system finds the file, it 
types it en the user's screen at loqin. These reminders are not 
the respcnsibili ty of the system manager, bJ.t the system manager 
should understard how to create them, so that others can be 
assisted in using this helpful feature of M:-IX>S. 

This is an easy way to leave yourself a reminder to do 
scnethirlJ, sin:e you will see the reminder message each tine you 
log in to the system. 'l'o make a reminder file, create the file 
with an editor a.cil as ED or w:>rdStar, in ~t m:xle, then 
mve it to the initial default drive and user area of your login 
acoount. For example, if !f'OtJ use aco::xmt •jane• and your initial 
default directory area is user area 5 of drive C:, you could 
type: 

3C>PIP C: (GS]-.JME.RDJ.[VKM] 

Pm h~r that if a remirder file foe your account already 
exists in that user area, the PIP oooman3 will replace the old 
remirmr file with the new, since in rc-IOS two files with 
identical names cannot coexist in the sane directory area. You 
can als:t use the EP>JJ o:mnand to delete a remirxler file that is 
out of date.· Par example: 

By typin:J {Y) or (y) the file will be deleted, returning the 
system prQil't. Yoo can, of course, leave reminder messages for 
others I:!' using this feature (if you know their initial default 
directory areas), but it is more polite to send thelll mail with 
the MAIL utility. 
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NHitiaial files used to custanize lC-OCS are JWTOST and 
various SUBM.rr ard renamed ccumarrl. files that are executed at 
system startup, login, logout, and system shutdown. 

The A01'0ST file is used during system startup as a flag to 
jump autanatically into nultiuser nme, if Ar.7l'Qtt exists in user 
area 0 of drive A:. Otherwise the system remains in single-user 
mXle ootil the user at the system CCXlsole gives the LIXD1.l' 
catmal'd. 'lb! system manager will find. that many C¥hinistrative 
functioos, su:::h as setting passwords, are easier to perform -when 
MC-OOS is in single-user nn'le. The AUroS:r file does not need to 
contain any informaticn, and can be created by a MAKE o::illDand: 

TO inhibit the autanatic entry into nul ti user rri:de, you can 
erase the AUTOSr file: 

The remaining custanizatiai files include S!SINrr.cMO and 
SYSINIT.5UB for syst:em startup, TJSERINIT.oto arr3 USBRINrr.BlJB for 
login of all users, LOOIN.c:MD aOO. I.OOINSUB for initial login 
routines, and .ux;cu.r.sua for logout of individual users, xw.t.om 
and Inti.sue for shutdown, all of which are described in section 
2.5. 'lb! system master diskette contains LOOiIN.51\M, IDXXJ'1' .5N4., 
SYSINIT.MM, and. USERINIT.sAM. as exanples of tDW SUBMIT files 
can be used. The Ca1IDal'd files can be used for whatever progrs 
you might want to run. For exanple: 

Ol\>PIP IOOIN.CX> = M>.CM> 

The system would aut.auatically load ws at login. 
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3 .. 4 Syst:rm· Security 

Yan: 11:-lI03 system is a shared resource, in which a 
COOlllWlity of users has access to the conp.tter, the IOE!!lllXY, the 
disk drives, the c:xmnands, the prog-rans, the data files, the 
printers, and SJ forth. This ability to share data ard equipnent 
is a majoc aivantage of f«:-OOS, siooe it offers both iooreased 
functionality am oost savings cooplI'ed with mltiple personal 
ca1plters. 

In - situations, tDwever, it may be prudent or necessary 
to restrict sane or all users fran access to parts of the system. 
A hospital or clinic may have medical records wtx:ise ccnfidenti
ality is amdated by state or federal statute. An educational 
institutioo may seek t.o avoid having the IOOdem used as an entry 
p:>int by students experimenting in telecomwnicatia'IS. Most 
businesses have trade sec:rets, custaoer data, personnel files, 
or sensitive finaocial informaticn en file that nust be protected 
fran caaal, curious, i:nskilled, or malicious intruders. 

MC-DJB has blilt into it optional systl!m secm::ity features 
which are aesigned to prevent unauthorized users fraa accessing, 
COJ?iing, mdifying, or destroyin;J information. Scme were devised 
by Digital Research Inc. as part of Cax:urrent oos, the operating 
system '*ti.ch is the nucleus of MC-JXS. others have been 
developed by Gifford Q:llp.lt.er BystenB as proprietary enhan::ements 
to MCHXB. Together these security features provide the system 
manager with great flexibility in selecting what.ever degree of 
security is awropriat.e to a given system. The system can be set 
up as a OC11Pletely unrestricted resource, in which anyaie can do 
anythinq; or sane users can be given wide scope, while others 
are ccnfined to specified parts of the system. At another 
extreme, every user can be permitted access aily to part of the 
system, with nest system resources restrict.ed fran use. This 
sectioo outlines the security features ani procedures available 
for Giffard n:::-oos system;. 
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ldiitiona1 security features of IE Net networks provide 
flexibility in specifying the access right.a of rem:ite users to 
files oo your drives. ·'ftle system manager can dispense with any 
or al.l security opti<XlS, if an unrestricted operating envircnaent 
is mre appropriate for your system. section 2.6 contains an 
overview of the security optioos available to the system manager. 

M optional HIS!'CRY file m:nitors all COlllBaI1ds received by 
the system. This file records the terminal, login name, date, 
time, and cawnand, for every ccmnand that anyone gives. The 
HisratY utility makes it very difficult to probe system: security 
witlnlt leaving evidence that may provide a basis for oocrective 
or legal a::tioo • 

. BNIWB M'Mltt 

Keep the OCllplteI' in a roan that can be securely lacked. 
Never leave arrt system diskette in the floppy drives or 
accessible t.o unauthorized persons. Write down the pass.ords 
that protect drive labels, files, and o eMnds, t:O a1toid locking 
everyaie out of the system. Never leave a record of lJllY 
password, or diSkettes or other media with programs OI:' sensitive 
data where an intruder can fioo them. Never leave a terminal 
unattended withatt first exiting with the un:ur caMand. 

Most IC-OOS systemS are left ruming all the time. A user 
at an inactive terminal should always type li'OXJT, so that an 
intruder cannot use the terminal. After the I.£OlJ'l' •' •• d is 
given, ooly a user who supplies a valid aoo0unt name and the 
unique password for that name can talk to the operatin:J system. 

The list of valid ac:xx:iunt names is kept in a file called 
PASSM> which is maintained by the system manager. The ~d 
associated with each name is up to eight chara::ters long. As a 
user, yai can change your own password, b.Jt only the system 
manager can initially pit your name en the PASSWD file. '1'1e 
passwords are encrypted, so that they cannot be read by 
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displaying the PASSWD file with any text editor, 'l.YPE, or PlUNI' 
comaard. It would be tedious for an intruder tx> atteKpt to 
diSCX>Ver the password for any name by entering rard:m characters, 
because the number of different passwords available in IC-OOS is 
greater thm1 10 ,800 ,000 ,000 ,000 ,000 (ten quadr i 11 ion) • 

If the TIMEU:C cpticn is used, the system manager should 
perioii.cal.ly review the TIMEUlG records, to make sure that users 
log out, rather than carelessly leave terminals log;ed in 
overnight or over weekeros. TIMEUJG will also show any unusual 
after-h:ll.lrs ac:tivity, or users who log in via m::rlem, which may 
reflect unauthorized attenpts to access files. The WR) ccmnan:l 
allars the system manager to m::nitor system usage in real time. 

Restricting Ice r to Teminals 

An efficient line of defense against intruders is available 
by limiting access to physical devices. Gifford's MC-OOS offers 
the system JRanager the opticn of restricting access to terminals 
by the login PASStm file, which specifies the terminals that each 
account can use. The q>erating system will oot allow a user, 
even one with a valid password, to log in fran a terminal or 
ncdem unless the PASSNt> file specifies that the user's account 
name has access to that device. A user can be given access to 
many or all terminals, rut cnly the system manager can mc:dify the 
terminal access authotizatioo of any account name. 

If a Edem is permanently attached to the system, the login 
acoounts authorized to 101 in via nDdem should be restricted to 
user areas where ooly rai-sensitive files are stored.. 1my 
"publid" login name valid m a JOOdeln has the least potential for 
trOUble llben a default program is also specified in the PASSWD file. 
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SCl!UZW M>Mrn 

'ftle login PASSWD file provides a nurriler of optioos which 
relate to system security. These optioos include: 

1. Login ao:::ount names to restrict access to the CORpJter. 

2. Encrypti.oo. of login passtK>rds to increase security. 

3. Assigrnent of default drives and user areas to enforce the 
nanagement practice of keeping users in separate work areas. 

4. Assigrnent of default terminals, and restr ictiat of acx:nmts 
to specific terminals. 

5. Assignment of default printers. 

6. AsSigrnent of default pr03rams to restrict users to specific 
aw1icatiais programs. 

7. Pestrictiai of any account t.o specified user areas. 

'1he system manager mst identify any groups who can share· 
the same user areas, s:> that the PASSWD file can assign them 
™' work areas • 

. . 'I.be primary means of maintaining security in an re-ms 
system is through the login PASSWD file. Every account narie aost 
have a password, which is autcma.tically encrypted. The PASsWD 
file iUSt be kept oo. user area O of drive A:, which QUSt have a 
protected label that sets POCm!Cr = CN. The system manager can 
assign to~ login name a default program, to which a user is 
restricted. The ~ file can restrict the E.CCeSS of any 
aoco.mt to specific terminals and user areas, and cari restrict 
users who log in via m::rlem to a default program. The NIHJSER arrl 
~utilities are usee t.o maintain the PAS9m file. Do not 
select passwocds that can be easily guessed, oor leave written 
cq>ies of passwords accessible. 
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Keep in ilti.nd that even these advanced features offer cnly 
limited security. They will keep honest users out of ooe 
another's files, but like physical security systems, they cannot 
off er absolute safety from the IOOSt sophisticated aoo determined 
intruder. '!!le procedures in this section, hc:Mever, will defeat 
RDBt att:enets to violate security that \Qlld have sooceeded 
against 'ffll6fY other ccrrp.lters. 

If login ~ds are used for security reasons, every 
acxnmt should have an encrypted password. An accx>unt without an 
encrypted password CX>Uld easily be:::are a free key to the system, 
since the PASSliJD file cannot be read protected. By following the 
prcx::edures described oo page 3.4-9, ooly the system &mager can 
nn:'lify the PAS9iD file. 

If jQl believe that system security is being attacked, use 
the mSl'Ca!' file to see every ccmnand fran every terndna.l. 'l!lis 
is a drastic procedure, which significantly slows system speed. 

PUtting a Lllbel. ·cm a Logical Drive 

'ftlis sectiai describes a procedure that is .. datory for 
system sec:urity. ~ SEr camiard of Digital Research's 
cacurrent toS permits a label to be put oo. any logical drive. 
The drift label is a directory entry, which like a file can be 
paswcrd pcotected. This label tells the operating system that a 
drive has special attributes. The attrib.lte that is necessary 
for system security is the PIO.IB:rr opticn, which causes drive A: 
to recognize pasa«>rds on files. (Page 3-58 of the CXRlJRlU!Nr 
CP/M WiirR:; S2S'lDit. tsER'S m provides a detailed discussioo 
Ol""Orive libels.) 

'!he system manager must do the follcwing three things: 

(1) Put a label oo drive A:. 
(2) PUt a password oo the label. 
(3) Set password protecticn Qf for drive A:. 
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SUfPOSE! that PRIVATE will be your pasB'i«)rd en a label called 
•TAG.• Fach step can be aoo<X1Plished by SE!' cxmnarns: 

M>S£1' [NAME=TJIG] 

Label foe drive A: 

D1rectDry Pas ads Stmp stalllp 
Label Beqd Create opiate 

A:'DIJG • off off off off 

®SE'r [PAJ.1'EJ:T=CN] 

Label far dcive A: 

D1rectDry p Ids Stamp Stalllp 
Label Reqd Create Update 

A.116 en off off off 

The ~ opticn causes le-In; to look for file 
passwords that the system autanatically puts oo the PASH> and 
Ul!4P files oo user area O of drive A: at startup. This enables 
drive A: to reoognize passwords oo any file. A third s.er carmand. 
is needed, h:lwever, to prevent the label fran being lllJdified: 

0&>SBT [PASSllCIID=PRIVATE] 

Label. fcE' ck i ve A: 

pg Js Stmp Stemp 
Beqd Cmate 

CJll off off 

pa5FIJl'd ... PRIVl4E 
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Do JX'.>t write this procedure into an SYSINIT.SUS file,, or 
anycne wh:> looks at SYSINIT .BUB can learn the password oo. your 
drive A: label. A label oo. a logical drive of a hard disk or 
flewy diskette persists until the disk is reformatted. 

A pHaiord must be set oo. the drive A: label to keep anycne 
b.lt the system manager fran setting the PR>l!Cr attr ib.lte OFF. 
'lb rE!llKWe file protectioo. (for exanple, to make an archival 
backup), type: 

'!'he systell wi 11 praipl: 

?' a a:.n 

Now type PRIVATE, the password of the drive label. Your 
keystrokes will not appear ai the screen, whidl shows: 

Label fkr drive A: 

Direcbuly 
Label 

A:Label 

PliBBHdS llake 
Reqd X!CBB 

off off off o£f 

'!'his oc«mand does oot erase the label. There is oo 
reduction in system speed if a logical drive has a label with all 
attritutes CPF. Neither mA oor mAQ can delete a label. 

R:>te that "PRIVM'E" would be an unwise cooice of password 
for your a::tual label, since anycne who finds this manual might 
read these pages, test PRIVATE as the password, am be able to 
access protected files oo drive A: bj" setting protectioo. OFF. 

3.4-7 



al1IP'l'ER. 3: llM'GIMG 'DIB SiSiM 

Most application programs that call on files do oot kn:M lDW 
t.o use passwords. You might decide, for exanple, to protect with 
a file password parts of an a::counting software packa;ie, or all 
of the programs, so that unauthorized users cannot see oc change 
informatioo. ~ that processing your accounts requires you 
to invoke a pt"ogram called Jl£llll', which asks acme questions, am 
then runs other programs called INVOICE and PAYROIL. When the 
sub-programs finish, they run AO:Nr again. 

Pa:" this exanple, asslm! that INVOICE and PAYDL nlJSt be 
r\.Dl by the ACDf1' program, ard cannot be run directly. TO prevent 
some users frooi running any of the programs, put a passWord Cll 
AO:Nr (such as LARK). 'DJ run Nnitr, then, you mst give the 
password at the oonmand line: 
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'lb allow a user to run INWICE but not PAYHJLL, i;ut a 
password on the PAYOOIL program that is different from the ooe 
you put oo. the H.X:Nl' program. The Al:XNl' program then cannot r\Dl 
PAYR>LL miless you set your default password to match the 
password on the PAYRLL program. For excmple, if the pas~rd oo 
PAYR>U. is HJBIN, and the password oo NXNl' is still LARK, use 
the following two steps to run PAYroLL: 

OA>SE1' [a!PAUUi' = RlBIN] 
Defailt n ad set tX> m 

When the AO:Nr program calls the PAYOOLL program, it matches 
the pasllWOt'd en the program with the default passwol:'d. If a user 
tries to rmi PAYRlLL fran NDf1r witb:>ut the correct default 
password, the syst:an gives a Bl:n3 error message and aborts the 
program. Default passwords vanish when a system is reset, but 
the file '99 Bl«>rds remain as long as the XFCB and the file label 
support tt'Bft. 

Pile Saca'it.y 

Files can be given any cne of three levels of protecticn by 
assign.i:ng a password. A read restrict.ion can be assigned where a 
password M.ISt be given to read or write to a file. A write 
restriction can be assigned a:> a file has unlimited read status 
bJt restricted write status. AR:i a delete restrictian can be 
assigned so that the file can be no3ified, rut the name cannot be 
changed am the file cannot be deleted. 

use file passwords to protect data or program. files fran 
being reed: or updated by unauth:>rized users. File password 
protecticn is discussed in Sectic:n 7.2 of the ClKX.1RREN1' ~ 
OPEMTlRl S!SJDt tEER'S QJDE arrl page 3.4-7 of this Chapter. 
Read aim the SEr camiam in Chapter 2. 
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Before you assign passwords to files, you should be aware 
that your system, as well as JOOSt ai;plicatioos prograa;, does not 
know how to use files with passwords en them. Yoo cano:>t specify 
the password for a file when you nm wordStar, unless you specify 
a default password for your terminal. 

Applicaticns programs can read password protected files if 
you assign a default passw::>rd to a terminal.. For example, to 
edit the file called. ACOXJNrS.T>el' with ii>rd.Star, if the password 
en the file is XACro, give the carmands: 

Defmlt m ST Xd set ID mo 

Since yo.i can have aily aie default password at a time, yoo 
should use the same password en all of your data files. 1tlis 
eliminates the need to change ya.tr default password often. 

Digital Research. provides the optiai for limiting access to 
any mass storage device. The ser curraand can assign teapxary 
rea.d--ally (R)) status to any logical drive, so that its files can 
be read but not modified. The se:r o::.mnard can also assign R::> 
status to specific files, oc to groups of files through the * and 
? wildcard symbols. This feature is useful to keep files fraa 
being accidentally erased, rather than to keep unauthorized users 
from reading or <XJpying files. 

ftC-DJS also allows any logical drive to be marked with a 
protected label, a directocy entry that can cause the system to 
check for passwords at irdivi-dual files. on a drive wtK>Se label 
activates password protection, a file can be given a password 
that limits the acx:e:ss to the protected file, except by users wtD 
type the password. Progressively restrictive levels of file 
password protectioo are available, including protecticn against 
deleti<Xl or renaming, protection against overwriting oc 
HKldifying, am protectiai. against reading or copying. '1he higher 
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levels in::lude- all the restrictions of the lower levels. The 
•read pc:otect" level is of importance in protecting the most 
sensitive files. Bow to create a protected drive label to 
Sl.JEPOCt file passwords is described earlier in this sectioo. 

USe of file paBS'«Jtds has sane drawbacks, however. Since 
many COlllJ rcially available programs do not provide for file 
passwords, processing password-protected data or invoking 
protected pcograms may be cumbersane and may require JllOI'e 
interventicn ~ the operator. (File passwords can be useful in 
an M:-DJS er m Net network environment where several users are 
wocking C11 the same pt'ograms or doclnents: setti.n:;J a file with a 
password aans that scmeone is currently revising a ropJ of the 
file, and that others should wait for the improtected revisicn 
before adding: their own improvements. This avoids creating 
different. •1atest versialS• of the sane file.) 

-i!ll!! ac:proach t.o system security which Gifford recxnnends, 
however:, requires that the system manager set a protected label 
oo logical drive A:. The operatin:.;J system autanatically pits 
passwords ai the systems files oo drive A: that maintain system 
security. 

To enhoe user area restricti01S, the system itself p..tts 
file ~111iords oo the PASSWD am tJTMP files, b.tt you au.st put a 
labe 1 cm drive A:, using sm:r with Pil)'l!pr=a.q. 

Re(9at this step on any drive that has a ccpy of the PASSWD 
file. Do not keep 00'1'86 or hard disk formatting utilities ai 
your hB'd disk. Put an encrypted password oo every valid login 
name in the PASSWD file. Use SET to assign SYS and a:::> status to 
prog:rmm C11 user area 0 of drive A:. 

You tnve the optioo of putting password-protected labels en 
other logical drives where sensitive data are stored or 
procesee:J. '1'tlese enable yai to set passwords oo illpxtant files, 
oo. high level langl.lCll;Jes, am en p::iwerful cc:mnaOOs such as IX71'86 
and ggf. sensitive files 00 archival diskettes shJuld be read
protecte:I by file passwords, with a read-protect password set on 
the label of the diskette. 
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Even if acme files are individually protected, the system 
manager shJuld rx>t put file passwords oo the PASSWD, Nll«JSER, and 
UTMP files oo. drive A:. Yoo can use file passwords to reed 
protect the SEr cnmtaOO. and the 001'86 program; aoo. to write 
protect LPRS, canuand files, and data files that users oo not 
need to nnlify; and to delete protect other system files. Do not 
fl.It write-protect passwords oo. .MBX files. Do not put read.
protect passwords en the ADTCSI', MOl'D, 'rl'YS, and .REM files. 

~ File·Pmra· :a:as 

If a lo-Jical drive has a label that has the Pl011CI' 
attri.b.Jte Cti, then the SEr coomarrl can be used to p.lt a password 
oo: any file oo that drive. A pasm«>rd can be up to eight 
characters loog. The SEr catmard does not distinguish between 
upper ease and lower case letters in passwords.· Per exanple, ti::> 
put the password "HIIDiJf' oo the file "FINllNCE.DCC," type: 

OA>SE'l' [~] 
OA>SBT P'nWOJXX: [PASm«m = ~] 

Now FDWCB.DOC cannot be accessed with:lut presenting the 
password HIIDF.N. If no label set with~ has been SIJl' oo 
your current l~ical drive, you cannot put a password on a file 
or oo. a terminal. 

The ~ optioo of the SEl' c::mmand specifies the degree 
of protectioo that a password provides. 'lbree levels of file 
protectiai (RF.AD, WRITE, and DELETE) are available, plus a 
fourth, ?Om, that erases the file password. These DDdes can be 
defined in termS of the file operatiais that can be performed 
without using the file ~rd: 

Value of PRJ'rECI': RFAD 1'mI'l'E DEim'E ~ 

Can you reed the file? NJ YES YES YES 
can you CDf!i the file? NJ YES YES YBS 
Can you write oo. the file? NJ N) YES YBS 
Can you erase the file? w NJ m YES 
Can you rename the file? NJ m m YES 
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If you oo not specify any~ Joode when you set a file 
password, the operating system selects the RFAD m:de, the highest 
level of. pcotection. To put a write protect password en the file 
in the last example, you t«JUld type: 

If ya.i decide to use file passwords, it may be efficient to 
assign the sane password protecticn to groups of files that are 
usai in the' ·sane way. A default password oo. a terminal can 
si.Jtt>lify data processing procedures when protected files have a 
conman password. By defining groups of file names in the usual 
wildcard notatiai {*, ?) of the PIP, DIR, and SDIR o::::auands, you 
can give a grcq;:i of files the same protecticn level er a C0111nan 
password with a single cannand. For exanple, the following 
protects frcm erasure all of the dBASE data files wb::>se names 
begin with the letter B. 

OA>SB'f • .I&1' [PASSIDID = INDELIBL, PiOl'ECr = DELErB] 

'l!J.is will require the password •INDRC.mt." to erase any of 
the JB files begiming with the letter B, such as: 

OP.>ERA Ebll917 .cer, nmm:rm. 

'1'le use of passwi::xds en data files, oo. powerful a:mnarrls arrl 
progrZlllS like SEr, fDI.'86, or languages rm..tst be guided by the 
peroeivell risk ard potential CXXtsequenoes of a::cidental· or 
deliberate erasure, RD:iificatioo, or copying. An alternative to 
password pcotectioo. foe a "dangerous" file like DO'l'86 or any 
CQ'lf;>iler is to erase it, keeping a copy oo a fl~ disk that is 
out of reach. Reve-r put a password on the PASSWD ex t1l'MP files en 
drive A:, since the operating system autanatically assigns those 
files a password. Drive A: RUSt have a label with~ set CE. 
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If the security procedures rec:a11nended- in this 111EH1Ual are 
follCMed, partieularly the user area aoce-ss restrictiais of 
PASSND, it is ordinarily not necessary to put passwords ai files. 
There is oo penalty, l'l::lwever, for puttil'tg'- a protected label and 
file passwords ai archival diskettes that b:>ld sensitive files, 
unless you forget the passwerd; the cmsequences of for9etting a 
password can be ser ioos. 

Restricting Al• M to USer Areas 

Although MC-IXS sui;:ports file passwords-at in:'J.ividtal 
program. am data files, Gifford's recc:maended security procedures 
foe liC--IX>S systems are based en restricting individual accxxmts 
fraa access to the directory areas where the files are stored. 
Access t.o the sixteen directory areas of an K:--IXE system is 
controlled by the systa1t manager through the login PAS9tl> file. 
The system 1Dl!l1ager specifies in the PPSSMD file the user areas 
that will be acceSsible t.o each account name, grouping together 
in the same areas a:cxxmts wh:> need to share files. 1!le MSStl> 
file controls whether an account can access a directocy area, but 
file passwords, and a password CX1 the label of drive A:, prevent 
anyone bJt the system manager fran m:Xlifying PA.SStl>. unless you 
need t.o keep scmec:ne with wtan you share a user area fraa 
accessing a file, you do not need file passwords, heca>Se 
unauth:x'ized users cannot a::cess your direct.cry areas to rename, 
era$e, modify, OO'f!:/1 or read your files. 

A unique Gifford .H:!-COS system security feature that 
enforces this restrictioo. oo director:y areas is a modified 
.,.._.,,, interpreter (the process that respcnds to your keystrokes 
when the MC-IXS system prcapt is displayed) • Any attenpt t.o 
override the PA.$WD- file restricticn of user areas (foe example, 
by a PIP, USER, ERA,. or ED ccamam affecting user area 6, by 
scmecne witb:>ut a 6 in the proper field of the PASSWD file) will 
fail, ard the system will resporrl with the message: 

Yoo don't have permiSsim to aooess user area 6. 
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Except.ions to this restriction are that any account can 
execute c:mmard files in user area 0 that have SYS and RO 
attributes fan3 no password protection), am that all accounts 
can send ex receive electrcnic mail. For MAll. files to be secure 
fran aJiycn! but the addressee, oo.ly the system manager should 
have acoaas to user area l5 of the system J'Dde, where the .MBX 
and JiR files keep the mail. As long as the label of drive A: has 
~ aet to en, ooly the system manager can diange the user 
area assigments of the PASSNJ file. 

Ill Bet 9eairity 

'.ftJe aecurity q>tialS of a single M:-IXS cx:lfP.lter are all 
extended t:o IE Net local area networ::ks linking many MC-O:S 
systena, asw3. supplemented with additiaial network security 
features. m Net allows users to access the drives and printers 
of other cxnputers in the net\«Jrk, and the security options allow 
the systm manager to specify the access rights of users. 

Frca the user's perspective, the network is transparent: 
the ~ MC-1X6 caanands are used to run programs ard manipulate 
and pr:int files, but sane of the programs, data, and printers 
happen .to be Cl1. other systems linked ~ the network. Each 

· virtual terminal (typically four per physical terminal) can be 
mapped onto sixteen loaical drives, and the mapping of each 
virtual terminal is irdepm:3ent of lxlw other virtual terminals of 
the Sim! l«lt'kstatioo. are matPd. A special ccmnand, NEr, allows 
users to change the mapping, so that different drives or printers 
can be accessed, except as restricted ~ security procedures. 
These are detailed in the DR NET USER'S MAR.JAL arXl include: --
1. The lUllber of server p:oc e:e ee. A server process allCMS a 

user elsewhere in the network to ac::cess a systell. If the 
systiem manager sets this at zero in the ~G.Nlfl' file, oo 
rea:Jte users can a:x:.-ess files oo the system via the network. 

2. The l1Ullber of requester processes. A requester process 
accesses other systems. If the OONFIG.N&l' file specifies zero 
requesters, oo virtual terminal on the system can use the network. 

3. PriWll! drives. Files ai logical drives that <nE'IG.NEI' 
designates as private cannot be accessed via the neb«>rk. 
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4. Rode passllOl'ds. If CXNFIG.NEr iooludes a password for a 
system, users who cannot present it·cannot access the system. 

s. Accoulit passwords. Users elsewhere in the network can be 
required to present a login password matching the P~ file. 

tn add:itioo to these specific m Net security features, the 
ordinary r«::-IX>S user area restrictiQlS and protectioo. of files by 
file passwords can be implE!Dellted in Gifford's CR Net networks. 

This discussion of the security features has so far 
concerned a single MC...;.IX6 coopiter. In am-Net network, many 
!C-IXlS o::mplters, both 111.1ltiuser and single-user, are linked by 
AEDmr hardware am. m Net software, so that any terminal ai any 
1'l:>de of the network can access any file oo. any logical drive of 
the network, unless restricted by security procedures. Local 
area networks add t.o the task of maintaining security the 
potential problem of files being accessed via the netMXk. 

Fortimately, all of the security procedures described ab::>ve 
are in effect in Gifford's m Net networks of MC-IX:S ocllplters, 
in:ll.r:iing login names, en:::rypted login passwords, user area 
restrictiais, and passwords oo files. Foe eX.anple, even if a 
user at another node of the network is authorized to access a 
drive and user area of your system, a file that is SET with a 
read-protect file pa.S9«trd and is stored ai a drive Wb:>se label 
supports password protectioo. cannot be accessed via the netwtxk, 
tmless the -fil~ password is SUR?lied. 

In addition to the standard MC-in> security prcx:edures of 
USeE" area restrictiam and file pmmlCl:'&I, Gifford's ic-rn:; 
implementatioo. of m Net provides the system manager with several 
methods to restrict network ~ss by reaote users to a System or 
to part of a system. For more detailed informatioo. about m Net 
security, refer to the DR~ USER'S MARJAL • 
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A .-:ingly trivial security procedure, rut one which 
distinguishes am Net neb«>rk fran a minica:nputer or mainf:rane 
that uses other similar security features, is that Wividual 
nodes of a network can be p:Mered OFF while others remain active. 
A system that held very sensitive files (for example, financial 
files) could be powered down overnight, while other nodes of the 
netw:>rk rmained productive- a procedure that is only practical 
in distrituted processing systems like m Net. No one can access 
a hard disk that is powered OFF. The DPI'IME cx:mnarx'l IIO'litors 
when e.:b node of a m Net network was reset by pressing the red 
RFSEl' rotten, or p::Mered 00'. 

AIEftJllli:. KmlS Cl1 Sii )liJ'l'! 

Two other security procedures are available that may be 
helpful a diagoostic aids if unauthorized access to files is 
suspected. If the system manager puts labels oo the drives in 
question, am uses timestanp options en the labels, the directory 
will *"' when each file was last accessed or update:l: see 
Section 3.8 of this manual aoo Oigit.al Research's CXR::URRENr ~ 
OPERATDG S!S'l'lSM tEBR'S GUim ai extended file cxntrol blocks 
(XPCBs). rlmestanp data can be used to see if unauthorized file 
access is oocurring, ard if so, when it occurred and by whan it 
was perpetrated. The HI9rCRY utility mc:nitors the fine structure 
of systa usage, recording every cxxnand line am the accxxmt, 
terminal, user area, date, and time of the o::mnarrl. Using 
HISI'CRY reduces the speed of the system and is oornia.l recoomended 
as a nor.al security prooedure. 
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caitrollinq access to user areas represents a significant 
modificaUat by Gifford of Ccncurrent IX6, which in its 
unnr::id.ified form allcws unrestricted access to user areas. For 
exanple, Digital Research In:. provides a OXlcurrent IX6 system 
cOOrnand, USER, for the purpose of changing areas. '1'he DIR[S] 
call'IWld, the PRINl' ccmnand, and the PIP coomand, each with the 
[Gu] opticn, can respectively display the names, print the 
cootents, or oopy to disk or printer all of the files in another 
user area, for u the IlllRlber of any user area. section 2.5 
describes in detail the DIR, PIP, USER, ard. PRIN1' caanat'Wls. Sc:me 
applicatioos prCJg"rams arrl languages are also capable of changing 
user areas. Thus, in. ordinary Coocurrent DOS. and in H>St 
operating system$ for. business oarp.tters, a determined user who 
sc:mehow gets ai your system can use system utilities to read your 
directory and get o:ipies of j'tlUr files. This may be of no 
ocnsequenoe in a •friendly" environnent, b.tt features like this 
pose a seriam challenge to maintaining system security. 

'fte system manager has the optioo of oc:nfiguring a 
Gifford IC-rn:i system as in ordinary Coocurrent IXlS without user 
area restrictions, but the optional features of MC-IXS offer an 
unpr:ecedel1ted degree of system security. te-IXIS features· that 
enhance the standard security options of COn:::urrent IXS include: 

l. 1be login pASfH) file, which restricts access to the entire 
system and to direrctory areas, to teriainals, and can restrict 
an acx:ount to.a single applicatiais program. 

2. Encryptioo of login passwords within the PA.SSWD file. 

3. The Na«JSER utility to maintain PASSWD. 

4. Autaoatic assignnent by the system of file passwords to the 
PA$WD and tJ'lMP files. 

5. Modification of the cxmnand interpreter to enforce directory 
area res tr ictioos. 

6. MD, TIMJ:UXi, arXI HISJ.'CRY features to m::nitor system usage. 
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Liaitatiftw m Sjstw Security 

Alttn.tgh Gifford designed MC-OOS's security opticns to 
provide the highest degree of system security available to date 
in any aa;'M OE MP/M system, the effectiveness of these security 
features is in the han:is of the system manager. Passwords should 
be difficult to guess, system diskettes sOOll.ld not be accessible 
to strangers, physical access to the system should be limited, 
ard written informaticn describing the specific passwords that 
protect a system should be inaccessible to unauthorized persons. 
Passwords should be changed periodically. Archival files stould 
be kept locke.i up in a secure location. System managers should 
take care not to lock themselves (and everyme else) out of the 
systell by forgetting passwords, ard should review the TIMELOG and 
the q>tiaaa.l HisratY records periodically, to make sure that 
neither careless nor malicious use of the system is occurring. 

A critical ingredient in maintaining system .-curity is 
G-a&tUt sense, and in its absence anything can happen. Many JD:)re 
problem are caused by failure to back up files (see section 3.8) 
ard by other errors by users than by malicious acts, but sane 
system may attract the attentioo. of persatS with lmethical 
rotivates. Gifford c.atp.tter Systems has made a determined effort 
to provide IC-IXlS system managers with a strategy to maintain a 
very higb degree of system security, 00.t the effectiveness of 
these wures in irdi vidual cases cannot be guaranteed. Their 
success will depend oo the care with which you ~lement them, on 
the resources available to p:>tential intruders, an:l the extent to 
which unfriendly or unwittingly destructive users penetrate your 
organizatioo or arise within it, or gain access to informatioo. 
stored outside your MC-DJS system. Because these are 
i.mp:xderables, Gifford disclaims resp:D.sibility fee breaches of 
systell l!lleCUr ity, or ccnsequential damages arising therefran. By 
following the security procedures recarmended in this sectic:n 
however, the system manager can reduce to a very low level the 
risk that system security will be violated• 
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3.5 TimeJOJ Utilities 

Gifford Conp.lter Systems provides~ II utilities to 
create and maintain login histories of accounts and of EiJysical 
and virtual terminals on your MC-rm system. '1bese utilities 
read fran the Wl'MP file, and write to dBA.5E II database files.. 

Use the TIMEIOO.SUB file to create the TIMEIOO database 
files, or to append it to the database if the files TI~IBP, 
TIMED:X;Y.ll3F, and TIMECOOZ.IEF already ex:ist. Fran· user area 0 
of drive A: enter the ccmnarrl: 

l!his program ccpies all the entries fraa the wn4P file, 
writes them to the data base, erases the Wl'MP file, aid restarts 
the WIMP file with entries for the aocCH.ttlts that are still logged 
in to the system. It is best to perform this step when there are 
oo other users oo the system, so that your database is canplete. 

You can now use dBASE II to view the TIMEU:Gx.Im' file, or 
you can use the utilities in the ~ II camand file called 
TIMECOO.CMD. Ftau user area O of drive A: enter the CXiMlaid: 

After a sign-ai DES.Sage, the screen will display a menu: 

1bJld you 1:lke to 

1 = .Md current lag to previous Jag 
oc 

2 = l'llrge the pcevious log and keep only the current log 

Pl.ease ch oae 1 oc 2 (Default is l) : : 
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Selecting 1 appends the latest timelog infonnatioo to the 
database, while selecting 2 discards the previous data. 
Normally the first option is selected, unless the previous log 
has been aaved to diskettes, or sunmarized in previous reports, 
or is oo laiger of interest. After either option is selected, 
the screen advises you to stand by. After the timelog 
informatioo. is processed, the following message is displayed: 

Yau ..,., line the q>tim of printing a report of the rar TIMEUx; 

datato a file. 'Dlis file Jl//aI then be printed or edited at yrur 
OCIIVBU41!DDe- 'Ibis step is mt JBdatocy. YaJ may skip this step 
by ~ Y or yoi my oc:ntime by inputtin) 91" 

~YmBhere:: 

If you type (Y) for a raW timelog data file, the screen praapts: 

IrcaJt tl9 - of the file to micb. tbe report will be written: 

Type up to eight characters for the file name. '!he TIMELC:G 
program supplies ".TXT• as the file ex:tensicn. If, for exanple, 
you specify "MJG1 • as the file name, the program ackrortledges: 

aw mmoo data is now being written to m...i:m 

'!be screen next displays a menu of timelog repxt options: 

Here me JUD= optims foe tiJElog re(XX"t.s 
1 = R!lput:t aoo as by a specific aocotm.t and spec:ific device 
2 =- -.pxt ax ss by a specific acmmt, all derioes 
3 .. atpxt ax 7 by a specific device, all muutts 
4 • ._....t C1DC SS by all aooounts • derioes, !dJtol:al by clerice 
5 = 1':p:a:t a:x . ss by all devices & aanmts, !d::Jtotal ~ account 
' • 8!t:um to tbe operati.nJ system 
~ )JOrlt cboioe : : 
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Here aocomit means the login names that ai;p!ar as the first 
entry in each line of the PASSWD file, am device means the DlJdem 
or physical terminal at which a user logged in to the system. 'lb 
specify a terminal, give a terminal name that ~s in the 
fifth field of the '1'ITS file (typically ranging fran 0 through 6). 

'!he program next asks you to chcx>se between detailed aD'l 
aggregated timelog information, and to name the report: 

1 = list all "*' ees tiEs 
2 = list. totals ally 

Your choice : : 

IJpt the nme of the file to which the report· will be written: : 

Pach tinE t.hat you request a report, TIMECOO will ask you 
for a file name for the report. Once the repxt is finished, yai 
can use TYPE to display the report on your screen, or sen:I it to 
a printer with the PIP, PRINT, or TYPE "p ccmnand, or edit it 
with ED, with WOrdStar, or with sane other text editor. Selec:t 
opticn six (6) t.o exit fran the DMSE TIMELOO program. 

An exanple of a report produced by the timelog utility of 
MC-OOS is displayed below: 

J.aveme lD/tty4 0 14 Ac res 'lbtal etapeea the = 27:40:13 

'ftle •totals ooly" report above was produced in respcnse to 
optioo (2) in the report menu, showing all of the occasiais that 
an account called 0 laverne• logged in fran virtual terminal 10. 
The column headed Device/llame lists •tty4 o• as the name of 
virtual terminal 10, irrlicating that this is the first screen 
(0 = first, 1 = 2nd, 2 = 3rd, 3 = 4th) of a physical terminal 
called "tty4" in the ~ file. 
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Below is an exanple of a report prepared in the detailed 
"list all access times• format, this time in response to option 
(1) of the ti.me!log report menu, requesting all the devices arrl 
occasions oo which a user logged in to the system by presenting 
the "laYerne" account name. 'nle pericxl of time included in the 
report ref l.ects the date when the current database was created, 
up to the tine when data was last appended to the database in 
response to the first menu (page 3.5-1) of DBASE TIMm:.00. 

AccaJnt ~ IOJ In log o.it 

10/ttyt 0 09:17:13 Pri 08/03/84 16:35:02 Pri 08/03/84 
l0/tty4 0 ll.:12:38 lt:n 08/13/84 11:56:77 .lb\ 08/13/84 
10/ttyC 0 13:07:18 lbl 08/13/BC 16:07:03 llJn 08/l3/8t 
10/tt:y4 0 08:49:32 Tue 08/14/84 08:5':37 Tue 08/14/84 
10/ttpl 0 08:55:25 in. 08/14/84 09:25:3' 'l.\Je 08/14/84 
10/tty4 0 09:12:48 ~ 08/14/84 09:46:05 Tue 08/14/84 
l0/tty4 0 09:36:48 Tue 08/14/84 09:41:14 1\Je 08/14/84 
10/tt.y4 0 09:45:26 Tue 08/14/84 09:4':23 Tue 08/14/84 
10/tt.!4 0 09:47:16 tt\ie 08/14/M 11:36:06 1\Je 08/14/84 
1D/tty4 0 12:57:50 Tue 08/14/84 16:&3:56 'l.\Je 08/14/84 
l0/tty4 0 ll:00:42 wed 08/15/84 16:31:35 wed 08/15/84 
10/t.ty4 0 09:16:38 '1h1 08/16/84 11:20:04 Dnl 08/16/84 

1averDe 10/tty4 0 ll:22:26 ':I.tu 08/16/84 13:23:51 'l!u 08/16/81 
laveua 10/tty4 0 20:38:57 '1h1 08/16/84 20:39:02 '1h1 08/16/84 

Javrerne 10/ttyC 0 14 Aconse- 'lbta1 elapsed tiE = 

AoAont Derice/llmE IDIJ In IDg' QJt 

laveme ll/tty4 1 11:26:39 Fri 08/03/84 16:35:02 Pri 08/03/84 
laverne ll/tty4 1 15:59:08 lbl 08/13/84 16:53:21 Jbt 08/13/84 
laveme ll./tty4 1 11:19:57 'Du 08/16/84 ll:20:04 '1h1 08/16/84 
laverne ll/tty4 1 ll:22:56 'Dm 08/16/84 ll:24:05 '1h1 08/16/84 
1aveme ll/tty4 1 13:31:57 '1h.t 08/16/84 14:07:16 'lhl 08/16/84 

ll/tt.y4 1 5 Accesses '1btal elapsecl tine = 
lauam AU Devices 19 Acc:sa:s 'lbtal elapsed time • 
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7:17:49 
0:43:59 
2:59:45 
0:07:05 
0:30:09 
0:33:17 
0:09:26 
0:00:57 
1:48:50 
3:46:06 
s:n:sc 
2:03:26 
2:01:25 
0:00:05 

27:40:13 

Klapee' 
The 

5:08:23 
0:54:13 
0:00:07 
2:01:09 
0:35:19 

8:39:ll 

36:19:24 
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'1'he HIS'IURY file maintains a historical record of all the 
QClll'llal'.ds given to the system. HISTORY is an optional file. 
If the file dOes not exist, then no historical records are 
maintained. Use of the HISTORY option also requires t.hat the 
PASSWD, 'l'l."m, U'IMP, and WIMP files 111Jst alro exist, ard that the 
calemar/clook be furx:tiooing correctly. · 

'1be HIS'!tRY file can be used to m:nitor system usage in mre 
detail than the TIMEUG utility provides. By timesf:anpiR:J 
camarns, HIS'roRY can document when events occurred on the 
system, am. can help the syst.em manager identify im.ividuals who 
could benefit frcn guidance in the use of the syst:em. 

Because the operating system writes every cxmnand line to 
the HISfl:ltt file (if it exists), HISTORY sanewhat reduces the 
Speed at which. the system operates. 'lbe effect on system 
perfotmailce of a BIS'roRY file varies with the nunt>er of users, 
and with b:JW' they are using the system. HI91'0RY only recx>rds 
oannand lines, such as ERAQ or DIR, or cxmnands that invoke 
applicatiais pr0,1rams. It does not recx>rd user activity within 
an applications program, so that it>rdStar miiiidi'lds ard 
keystrokes, for exanple, are not recorded. Thus, the activities 
of a user who spent all day working on a spreadsheet might ooly 
be recorded in HISIDRY as the line that invoked SuperCalc, wile 
a SUBMIT file with 75 oarmands would make HisroRY write to the 
disk 75 times. tthe system manager can experimentally observe the 
extent to which HISRE! slows a particular system by ccnparing 
the speed of the system with and without this file. 

To inplement the HISTORY feature, give the camen.i: 

'!his will create an enpty file on user area O of drive A: to 
which the system can add information as it is generated. Only 
ca1mmds given by users who lo:J in to the system after you give 
the CClllMIIld atx>ve will be recorded. If yoo. erase the HIS'roRY 
file, CCllliBrd lines are no long'er recorded by MC-ms. 
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'lbe fomat of HisroRY closely resent>les the format of the 
Wl'MP file. An exanple of a line in a msroRY file follows: 

tty6 ~ 14 23952132392040 7221984 364 pip a.-e:data.fyl[vnr] 

'rtle first two fields (in this exanple "tty6 O") are the 
ME {frCll. file 'rlYS) of the physical terminal or ~ and the 
relative temina1 ruiber of the virtual terminal that issued the 
camen:L In MC-IXS a :physical terminal can sug>ort up to four 
•scr~" (X)['responding to virtual terminals, rumtiered O, 1, 2, 
am 3. '1'be next field is the aaxiunt ... that is logged in to 
the virtual terminal. The last field lists the actual coawancl 
line. In the same exanple of a HI~ line, oot with blanks 
inserted for greater clarity, the other numerical fields are: 

14 
\ 

.l 

2395 
\ 

2 

21 
\ 

3 

32 
\ 

4 

39 204 
\ \ 

5 6 

1. Virtml. !'endnal n,,.,._. 
2. Days since January lst, 1978 

0 
\ 

7 

3. lbir of the day (24 tnir clock) 
4. Mi.rute of the hour 
s. Sean• of the minute 
6. JnUm &ly of the year (1-366) 

7 22 1984 
\ 

8 

364 
\ 

9 

7. Day of the week ( SurKlay = O, !ot>nday = 1, Tuesday = 2, etc. ) 
8. Date in roonth-day-year format 
9. P%oJr• file link IUllber, a serial nunher sl'XJWing how many 

o:uAiilds had been recorded in the HISTORY' file when this 
cGMElld was recorded. '!he link nurrber of the last carmarrl is 
also written in the first line of the HISTORY file. 

'!he meaning of the line in the CCJJPlete exanple is that fran 
virtual terminal 14 (the first screen of physical terminal 6) 
scneone 1'bo logged in as "Irary" gave a PIP cxmnand to copy and 
verify a file called Mm.Ffl. to drive A; fran drive E: at 
thirty-nine seconds after 9:32 J;l1l on Sumay, July 22, 1984. 
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3. 7 Creating an:'I lblifying ·BBfR Files 

You can toodify existing HELP files or create new HELP files. 
HELP files nust have the file type .HLP. The file name should be 
the subject. For exanple, the MC-J:X)S help file has the name 
MCIX&HLP. A WordStar HELP file could have the name ws.HLP. 

HELP files can be created or ncdified with a text editor 
such as ED or WOrdStar in non-document m:>de. The HELP prcqram. 
expects subtopics to be identified with a question (?) ark. Precede 
each si.tbtopic (a single word} with a question mark. '!he followirg 
exanple HELP file (PASSMD.HLP) has the PASSWD file as its subject 
and has three subtopics: "GENERAL, n "NEM&:R," arXl ~; 

?general 
'lbe PAS9IE file defines the encrypted 10Jin paW!md, 

initial default user mwber, drive, printer, cpticna.l aR>l.icatim. 
pmgr-. t.eEminal ace •a, and user area -..er s fac evay valid 
acxD1Dt rw en a Giffm:d 11:-D:S S'jBb!& · 
?newsel' 

'!'be MW68k atiliq mst be used by the systaa W49K to 
create and mintain the PNBI> file. ~ly the "systm' account 
can use the MW6Bk progr-. · 
?pesnllCm 

'lbe lWBkR> progr• perllits users to cbanJe their om 
encrypted login 1'8S•a-ds in the PASSll> file. 

HELP lists all the subtopics if the optim ALL follows a 
subject in a HELP o:::mnand. For exanple: 

OA>HELP PASSWD ALL 

general ner:tSer 

Each HELP file srould have a subject of GENEML in it, SC> 
that users can get general information about a given subject t:y 
typing "HELP subject.• Fbr exanple, 

OA>ffELP PASSE 
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'lhis will display information fran the file PA.SSND.HLP under 
the S\btapic "general.• '1'he user will see the display: 

me ..., file defines the encrypted login I E B!" cs:d, 
initial def.aillt user Dl!!lber. drive, printer, q>ti.cnal applicatim. 
progr-., tlel:8inal access, aoi user area aa: ass for eveey valid 
aoualt: - m a Gifford IC-U:S systeL 

1lbe UBer can also request help on a specific tq>ic: 

In this case the program wil 1 display information under the 
subtopic "N!l«JSER,• an:i the display will look like: 

'Ille •.2 a. utility amt be usea by the sysa. wager to 
cr:eate .. mintain the PASSllD file. Only the .SflJl:Jal'. accOlmt 
can uae tte ww m program. · 

Fach HELP file has an iooex file associated with it, whose 
file type is JmX. 'lb create or maintain the index file, give 
the RBLM1K cannand with the file nane whenever a HELP file is 
created or noiified. Every time you create or noiify a HELP 
file, ya.i mst run HELPNDX to update the index file. For 
exanple, if the above file is PASSWD.HLP, give the o:mnarrl: 

By llBki.nl HELP files for the specific applications programs 
used oo a K>-rns system, and by teaching users to use the HELP 
facility, the system manager can give users easy access to advice 
on how to use the system. Note that Gifford's HELP facility in 
M'.:!-IXIS is someP.hat different fran the system of Hm.P files 
described in the c.:xH:CRRFNl' ~ OPE:RATitl3 SYST!M tJSm'S GUII& 
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3 .. 8 File Jl!intenu•'!! FrooedlD:es 

DeSpite the versatility of canputers and the wide rarge of 
programs am. accessories available today, the ma.in functioos of 
most business o:mputers are to create, nr::xiify, store, retrieve, 
print, and transfer fi-1ea. '!be system manager DI.1st ai;preciate 
the importance and the requirements of file-related operations, 
so that work can be organized in a way that uses the system 
efficiently, protects the integrity and security of data and 
program files, atXl minimizes the risk of losing valtEble files. 
By establishin:J good file maintenance procedures, am by 
m::>tivating all users to ~ate in the raticnal use of data and 
programs, system performance can be maintained at a high level. 
c.criversely, inefficient ar careless file management can reduce 
the speed an productivity of the system, and can waste time and 
rescurces in needless searches far lost or m.ishan:ile:l files. 

Deleting on.: u:y Fil.ea 

Inexperienced. users often needlessly copz files frail other 
user areas to their am. tthis takes ~ valuable disk space, and 
CNl!les all file accesses to take laiger, since uxe dir8ctmy 
entries llUSt be read. '!he system manager should periodically 
dleCk the cxmtents of all user areas for files that exist in 

· other places, sud1 as o:Jpies of appliaitions programs. 'Ib oo 
this easily, use the cxwend: 

Sane applications programs {sucil as dBASE II and SJpercalc 
86) require that the overlay and message files be at the current 
logical drive. Thus, you may need copies of these files ai user 
area. O of eadl drive. If they are in another user area., DDve 
them to user area O, so that each drive has cnly c::ne copy of 
these files. These overlay files sb:ru.ld be set to system am. 
read mly status. '!his is ch1e with the a:nnard.: 

3.8-1 



'lb! systan manager should also remin:i users to delete backq;> 
files {fil• with .BAK extensioos) 1'ben they are not needed. sane 
users of ward processing software habitually leave the backup 
files en the disk. Erasing these files (cnce the original file 
has been badted ~) yields nvxe disk space am faster file 
access. Files that are oo lcnger used should be transferred to 
flOIJP.f diskettes ani erased fran the hard disk. Use of the 
arChive attribJ.te in file backup may reveal directory areas where 
files oo longer in use are sitting en the hard disk. 

'lbe system manager should provide users with an adequate 
suwly of floWJ' diskettes, so that files of marginal or ardri. val 
interest c:mi be copied mto floppies with the PIP o: and and 
erased frca the hard disk. The cost of diskettes is small 
cnipred to the potential degradaticn of system speed when 
megak?{te8 Of inactive files are left to clutter the hard disk. 

As Jll!!l'ltiaied in the cxntext of security in Secticn 3.4, 
MC-OOS can prt file pasllllOrds en files with the SET axman:i. 
Even in enviza.meuts lilere secrecy is not an issue, passwords can 
be helpf\11 in protecti03" informatiai frcm accidental erasure. 

AIDt:1-' use of file passwords not directly related to 
security is in situations where a group of users are developing a 
large dr:mmt or program that has been divided into oompcnent 
files. thl.esa precautions are taken, it is not uno •e:u for 
a user (er a lltbole group) to hecane confused over M'lidl is the 
most current versiai of a file, particularly if chaD;Jes in one 
file rec)Jire ex>rrespcniing revisicns in arrJther. lbw can the 
situaticn be avoide:i in \tilidl tw:> users are no3.ifyin:J different 
oopies of the same file simultaneously? 

cne prcxe'ure is to designate one directory area as the 
rep::eitory of "latest" versia"JS. Since two users sh::uld never 
t«Xk in tla sam directory area simultaneously, anyone nv:difying 
a "latest• versioo sb:>uld PIP a COF.t" to a work area, and set a 
password en the origil'Bl in the repository. EVen if the password 
is pi:>licly knc:Mn, it signals to others not to revise the file 
until tbe current user returns an unprotecteCI update. 
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Time am datestamping is oontrolled k!l' the SET am. INITDIR 
o::lllnands. Marking files to sb:M their time of creatiai Cit' last 
update can assist users in recognizing current files, an! 
ooticing when an::Jthez' user bas accessed a fil~ '!he ovedlead 
imposed l:!t" timestanping am pasm«>rds in MC-ms is n:>t large, so 
that sane system managers may elect to implement these IC-OOS 
features as file mai.ntenanoe to:>ls. 

A third alternative to file passwords or to ti.mestanps as a 
means of marking the latest versialS of files is the use of 
o zr ts in files. In large projects Where neny pzograamers or 
writers are working ccncurrently, a:mnents help in clarifying who 
was the last user to nr::dify a file. Most applicatiam program 
allow the user to insert o::muents into a file. In WordStar, fer 
example, a line beginning with bo periods ( .. ) cq:peers aiscreen, 

bJ.t is IJ.Jt printed.. In a multiuser project, taking the time to 
provide o::a&a'lts can assist in the final assembly of a large 
grcq> of files, am. can reduce the likeli'OOod of inadvertently 
S\i>stituting a n::n-current file for the latest revisicn. 

An important prooedure related to overall system performanoe 
is packing the hard disk. A file that is q>dated or exterDed 
will have its parts spread out on the disk. Accessing files that 
are spread cut like this takes laiger than accessing llDre 0:41act. 
files, since the disk head must DDVe :further ard mre frequently 
to aocess the dat.a. °'P.{ing all of the files to other media, 
erasing the criginal files, ard then oopying back to the disk 
again 11repadm11 the files into ccntigucus segments en the disk. 

Repaeking your hard disks every few dalths will increase the 
efficiency of file operations. 'Ib do this, perform a fUll back1:p 
of ead1 logical drive, format the disks, and restore the backup 
files. Be absolutely sure that the backup worked correctly before 
formattill3 the disk. Remember that formatting a disk destroys 
all of the informatiai ai it. The fastest way to repaek a hard 
disk is to have erXlUgh space ai me logic:al drive to PIP oo.to it 
all the files of arvXher logical drive, wboee files you then 
erase. You can restore the files oopied 1!f" PIP, and repeat the 
process tmtil all logical drives have been repacked. 
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RefCOll'.ltti!¥3 a hard disk erases drive labels, so yo.i must 
use the S!l'l' awmand to p.Jt password-protected labels ai drive A:, 
an::l ai 80J other drive tbat B1.1St sui;p:>rt file passwords or time 
an::l date stamps, if pl reformat a labelled logical drive. 

Si.nee PIP does not OOP.f file passwords, after a drive has 
been repackel Pl must also use the SET CXJDMnd to restore the 
passwords en~ files that have been assigned passwords, an::l the 
password oo the drive label itself.. (ExceptialS to this are the 
PASSWD ani t1lMP files, Whose passwords are autaaatically restorei 
by te-OOS. D:> D:>t set a file password en either PAS9m or UlMP .. ) 

Apart. fraa. the speed advantages of repackin:J, data stored en 
diskettes or hard disks slnlld 'be backed up (duplicated. for later 
retrieval) at regular intervals. Al though 'both floppy and hard 
disk drives are very reliable, equipnent failures or aoc:idental 
deletialS can o:cur that MY result in a loss of data. Potential 
causes of data loss are: 

0 Power loss 
o Hardlere failure 
o c:prator error 
o Disk llldia failure 

'1lw mere frequently you back Li> your data, the less tDrk you 
will loae if the diskette or disk fails. Gifford OJmp.lter 
Systems rec• 1••*uds that jlOl back q> all data at least cnce a 
week. Many cxyipPnies back up their data daily. 

'lhe tiae it takes to blck i..p data sh:Juld be thought of as 
insurance against loss of that data. The ioore critical the data, 
the mxe time may be justifiably spent in backing q> files. 

'!he procedures to select for backing up files will deperXl on 
what med.it• you inten:i to use as a backup. Most o - cily used 
are flC4P.f diskettes, but other options sudl as 4-track or 
9-track -.Jnetic tape are also available .. 
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Diskettes can be oopied with a o::py uti1ity such as the 
K:-OOS CP'I cnrmam, tbe CP/M Q)P':{ oonmarrl (which an1y w:rks 
l.Dler the sing1e-user CP/M system), or PIP. Both CPI aD3. Q)P.l 

mly work if both the original diskette am the interrled. backup 
diskette have the same physical format. Select a standard 
fonaat, such as 1024 qrtes per sector, for all diskettes. 

Pemeel>er to put an adhesive label and date an copies, so 
that l'O'J. am identify your files later if the nee:J arises.. It is 
good practice to give a DIR[S] or !:DIR cxmnand with "p, so that 
the printer will create a ha.rd copy of the diskette directoty 
that .can be stored with the backup diskette.. Backup diskettes 
slolld be stored iri a safe place, aoc:.ording to the instructiCXlS 
of the manufacturer. 

Bactdng q, Bud Disks 

'lhe most CCliiiUl Ethcd of backing ~hard disks is to tnpr 
the files onto floppy diskettes with the PIP o:mnarn. Keep in 
mind, t:hCAJgh, that a l024-1:7:1te sectored OOUble sided floppy will 
aily h:>ld 1190 kilok!ftes of infannatioo.. Piles larger than this 
will have to be broken down into smaller files or stored ai 
aoother medil.D sudl as tape. Backing up to tape is mudl easier 
than tadcing up to diskettes. The backup can usually be nm with 
just a few ~. F\':>llc:w the directiais in the TIP OPEMO.R.1S 
GUIDE to ocpj' files if you have a tape drive. -

U JOO. am upgrad:iDg your systell :fraa MP/M 8-16 to IKHXJS, 
it: is IMPEllM'rVB that JCU Cb a total badq> of ya:r mm disk 
before JOI me th! new ..:::-ms versioo of th! PIP p:ogUM to ~ 
tbe new systea files · cnto the hard disk. 

Regardless of the physical means used for file backup, b«:> 
o:nceptually different backup procedures are available. The 
first procedure is called an archival backup. '1he archival 
backup uses the archive attribute to COf?:1 cnly those files which 
have been a::rl.ified since the last arc:hi ve backUp.. 'lhis saves 
time am. storage space, since only recently n::xiified files are 
a:pied. 'Ihe arc:hi ve backup should be executed CllCe a day. 
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'Ihe aec::UI backup is called a fu11 backup. In a full 
backup, all files· at the system are o:>pied aito floppy diskettes. 
'lhis is a aldl sl<:Mer process than the archive. 'Ihe full backup 
sh:iuld be executed ax:e a week. 

Keep il'1 mind that MU.le these two pro:edures are oo.ly 
reo:mw es dations, 1::acki.D!J ~ data is an essentia.1 proc of 
syst:am. •w · g It. Backing up files is the only insurance yoo. 
have against loss of valuable da~ shalld scmething haI:Pez1 to 
your syst:ea.. Regardless of \hit kioo of catpJter you have, if 
you oo not back q;> Y'Jl.lr files you are askin::J for trcxble. 

'lhe Daily llrdli.ve 8!!dq» 

YOJ ah:luld carry out all backup procedures When n::> other 
users are cz the system an:l the system is in single-user mode. 
'lhis irevmts other users from noiifyi.ng files while you are 
executing backup prooedures. 

I<eap five sets of diskettes for yo.ir daily backup. If it 
takes 10 flOllA' diskettes to h::>ld all the files ai ycaJI" system, 
then yai will need fifty floppies. label each set of diskettes 
Malday, TUBeday, Wednesday, Thursday. Cl'1 Friday, you will oo a 
full bada;p Widl will require an additicrial set of diskettes. 
The label should contain the date of the last backup, an:i the 
user area ard drive designation from Which the backup originated. 
By keeping •Veral sets of backups, you have a 11historical 11 

oollectim of files. If for s:ne reason your system were to go 
down, YQJ WCP.11.d never lose more than one day's work. 

OOpy the files to your archive diskette with the PIP oonman:l 
using the m:drl.ve optiai. You will have to give a PIP a:xrman:i for 
every bac:9rup of ytAlI' drive and user area.. (In a backup to tape, 
the DS<J<ESE'l: a:mnands are not needed, aoi TIP or NTIP is 
substituted 'foe the keyword PIP.) The form of the CXJ11Mnd is: 

A>PIP X:""!":*.*(VR::MAJ 
\ \ 

\ source drive of files to be copied (hard disk) 
\ 
destinatia'l lih!re copy will be made (flqpy drive) 
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You JOlSt replaoe the logical drive designations x: ard y: 
above (x:. for destinatioo. an:1 y: for source) with drive 
designatiCXlS that matdl yon: system. 

NXe that for an ardtl val backup the PIP raaaand line 
iix=l\Des the A cpti~ vilidl specifies oopying Olly those files 
which have been ·created or mdified since the archive attribute 
was last set CN. '1'he PIP o:amand with the archive opticn turns 
CN the ardrl.ve attriblte for each file copied. kly file 
liDiified during the week will get its archive attriblte set OFF. 
If this is the first ti.me that yo.i are doing a backup, set the 
ardrl.ve attrihlte of all files OFF with the SE'l' o::::amani, as in 
the example belcw: 

CA>SEl' *·* (~] 

'ftle PIP coanani will a:JE1I as many files as the diskette can 
mld. If there are more files ai the hard disk than the diskette 
can hold, the pro:J?:am will stop, with an error message suc!h as: 

FIIE12.BIL 
FII£39.BIL 

EEUClR. - DIEi< WRI-iE - FIIE39. $$$ 

All of the files ai the sc.urce disk that were a::pied before 
the disk filled. q> have their ardrl ve attrib.tte set to e& Put 
in the next ardtl ve diskette, aOO. give the IS<RE5E'I' 1'1 

Repeat the same PIP crmnan1 that yo.t gave before. 'lhere 
will be a laig pause While the PIP cxmnani examines, hit does not 
ccpy, all of the files wlnse archive attril:llte has been set CN. 
COpying finally resumes with the the first file that was oot 
transferred by the previous PIP cx:omand. You nust repeat the 
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previoos steps for ea.ch user area. number containing files en each 
of the logieal drives. ('lhe sequence of PIP c.armanda al page 
3.8-10 are typical of an archival backup, blt the SE'!' a:mnan3s 
used in a full backup are not part of ardhi val ba.ck1:p procedures.) 

E\J.11 backups are cx:pies of every user IlUld:>er en every 
logical drive en ycur hard disk. Unlike in an ardli val backup, 
...midh ooly copies new ar nrrlified. files, in a fUll backup the 
ardtl ve attrib.Jte is set OFF ai ea.di file. '!'he following steps 
must be followed to l:::laCk. up every user area and logical drive: 

Ql>QIJW A:USBRS, B:USEaS, C:USERS, ••• 

listi03 all of your logical drives. 'Ihe screen will display a 
list af the user areas en ea.ch drive \lthere files mtist. 

2. Par eed1 occupied directory area identified above, set the 
archive attril:ute OFF with a amnand of the form: 

7B>SEr *·* [AIOJIVE = OPFJ 

O!V-PIP x:=:y:*.*[VRlfA] 
\ \ 

\ source drive of files to be oopied (hard disk) 
\ 
destination where o:py will be made (flCJA'Y drive) 

You must replace the logical drive designations, x: an:! y: above 
(x: for destinaticn an::l y: for source) with the apptopi:iate 
designatialS for ycur syste& A PIP cx.mnam can a:::py up to as 
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many files as the diskette can h:>ld. If there are more files 
than the diskette can bbld, the program wil 1 stop with an error 
message, such as: 

FIIBl.2.BIL 
FIIE39.BIL 

ERR>R - D~ WRI'IE - FIIE39.$$$ 

All files en the source drive that were copiei before the 
diskette filled up D:JW have their archive attribute set CB. 

4. Put in the next badkup diskette, an::i type DS<RFSET: 

ta>D&<R&:iE'r 

Repeat the same PIP aanand as before. ?:be PIP CXJllDi9n:i will 
ignore files with the ardlive attributes set cn, ani begin with 
the first· file that was rX>t transferred. You must repeat 
steps 2 t:hrour;1 4 far each active directory area identified in 
step 1. DJ the last step (DSG<ESET, repeating PIP) aily if the 
diskette runs out of available spa.oe during a PIP 011"Ard. 

Be sure that oo other user is oo the system, then log in 
so that user area 0 of drive A: is your current directory area.. 
in. ~ diskettes go into the left-haOO floppy drive, ~idh is 
designated "I>:" in the exanple that follCMS.. Panenbtr to give a 
USKRl!SE'r O"Wlelnd and repeat aey PIP CD!l!!Snd that is interrupted 
because the diskette filled up, an::i be sure to update the 
adhesive label oo each diskette with a soft felt-tip marker. 

For this example, assume that the system has a 21 mega1:¥te 
bard disk (lo;ical drives A:, B:, and C:), and that 1!t" giving a 
SEDf A:USERS, B:USERS, C:USERS o:amarrl, it has been determined 
that oo.ly the following directory areas have files: 

A: O, 1, 2, 3, 6 
B: 0, 1, 2 
C: O, 1, 3 
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'lhe listing below illustrates a series of a:mnanis for a 
full bac:!blp of the hard disk in this example: 

Ol\>ser *. * (>a:HIVE=OFFJ 
OA>PIP D:=-A.: *. * [VR:WAJ 
~ 
Cla>PIP rh-A: *. *(VR:MA] 
<l\>SEr Bt*.* ~] 
Cla>PIP D: ..... *'. * [VRJWA] 
<l\>SET C: *. * [ARCH:cvE:()WJ 
CU\>PIP D:=C:*.*(V.R::M'] 
CUU-USER l 
lA>sm' *. * CAK::H:IvE=oPF] 
lA>PIP D:~ *. *[VR:::WA] 
lA>S£1' Bs*.* ~] 
lA>PIP D:llB:*.*[VIDOJ 
lA>DSl<RBSl!t' . 
lA>PIP D:=B:*.*[V!OfAJ 
lA>SEI' C:*.* [ARCHIVE=OF.F] 
lA>PIP D: =C: *, *[V!OfA] 
l.A>DSCRFSm' 
lA>PIP D: =C: *, *[VR:'WA] 
lA>USER 2 
a>ser•.*~J 
2A>PIP D:-At *. *[V!DIA] 
2A>ser B= •. *[AR:mvE=oFFJ 
1A>PIP D:-S: *. *['VIOfAJ 
'»DSCRISIT 
2A>PIP D:mB:*,*(VIOfAJ 
2A>USER 3 
3A>SEr*.* ~] 
~PIP D:-#i.: *. *[VR:MA] 
3A>SET C:*.* CAR:Hrv&oFF] 
lPi>PIP Di-C: *. *[VIOm.] 
la>USl!R 6 
6A>SET *·* [AR:!RIVE=OFF] 
61\.>PIP D: =rA: *. *[VIOlA] 
6A.>OO<R£Sm' 
Q>USER 0 
GA.> 
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In this exanple four (4) flqpies were filled up during PIP 
o::Jmands, aioe oo the A: drive, twice al the B:, and aioe CX'l the 
C: drive, so that a ISRESEI' was needed, an:i the previous PIP 
CXJllMl'ld had to be repeated. 'Ibe last D9<RESET (after o:pying 
user area 6 of drive A:) was in preparation of reDDVing the 
fifth badrup diskette. 'Ibe frequency of D9CRESE'r ccm&Bnds in a 
full backup depen:is at the sir.e of the files being backed up. 
Five flq;:pi.es in all were sufficient to backup the hard disk in 
this example, Sug:Jesting that it was oo more than 301 full. 

Badting ~ Rl!lad-Protec::t:ed F.Ues 

You can mck up files that have read-protect passwords by 
first DDlifyi03 their drive label so PR:>'l'B:T is set OFF. Ycu 
DllSt laOf the password of the drive label to nDdify the label. 
SUg>ose that "S!DmT'1 were the password of the label of drive 
B:. To l::ack up protected files oo B: , type: · 

Pnaa d? 

Now type Sl!X:RE'l', the pasin«:>rd al the label of drive B:. 'lhis 
cmuses drive B: to igrore file p!lSswords. You can now perfocm a 
backup, or yo.i oan erase the files fran. drive B:, if they are n:> 
laiger nee:3ed al the hard disk. After yo.i PIP files to en 
ardi.ival diskette, the same CX111Mnd as above, 1:ut substituting 
"00'' fer •tow," will restore pasa«Xd protecticn to files ai 
drive B:. 

To password protect files al an ardrlval diskette (for 
exanple, al drive E:) you must put a label en the diskette. 
Below is a cxanani to assign a label called "nDPP-21" to the 
floppy disk: 

<m>SET [NHm = ElDPP-21] 
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'lhe screen will display the label, in the format s1™l en 
page 3..4-5. Next yoJ. must make the label recognize file 
passwords by setting the ~ opticn of the label Cti: 

c:.PSEl' [PfOI'l!l'.:T = Qt] 

'IO prevent tnWt:horized. persons frau n:difying the label to 
disable t1w password protectiai, you must also p.it a password ai 

the label. (You B.1St also be sure that YCll oo oot forget the 
passw:u:dsl) In this example, "PADUJCK'' is the lal:iel passw::>rd: 

C»SET [PNll«lRD = PMIDCKJ 

Now the diskette c:an recognize file passwords that yo.i may 
assign. The PIP coamani does not CD9Z passwords. 'lhis means · 
that a file that bu a pasSl«lrd ai the source will IX) laiger have 
any pasl!INOl:d m the destinatim area. If YQ1 use PIP to OOP.I 
files that require password protection, be sure to uae the SE'!' 
CX'l!1FIC!Di to p.rt file passwords m the ardti. val diskette files 
imnediately after the PIP operatioo. is dale. Wildcard symbols 
can be ueid to pit the same password en each file. Fer. example: 

OB>SEI' *.*[PASS«JRD = ux:KPAD] 

-ibis pJts the password "LCX:KPAI1' en every file in uaer area O. 
If £ilea were stored in other user areas of the diskette (far 
exanple, mer areas 2 ard 9) a:Jditional o::mnands would be 
required to protect the other user areas that had files: 

~2 
2B>SE1' *. * [P1iSS«'.R> = ux:KPAD J 

2E>USER 9 
~ *.*[PAS990RI> = I.lXKPAD] 
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Note that the o:maan::i to pit a label en the diskette did mt 
have to be repeated, because a single label can support file 
~or timestamps oo. all of the user areas of a logical 
drive. 'lbe SET' cx::mmN1d to assign file passwords to the files, 
hcMevex', has to be repeated fee each user area that las files. 

If l'Ql need to restore data £ran a backup tape or diskette, 
you can either restore all of the data at <X'ICe, cc restore 
specific files selectively. Ebr example, if you accidentally 
erase a file oo. yoz hard disk, you can cr>PJ the JOOSt recent 
versicn of the file frcm a backup diskette or tape. 'lb restore 
files er disks frcm flQP0' diskettes, use the PIP '" ,rd. 
'lb restore files frau tape, use the TIP pxogLam. 

3. 9 Aatmatic Riii H 

l«!-OOS inclmes an autanatic RAM test \fi'J.ic:h rt.B1S at the 
lowest priority am does not decrease the efficiency of the 
system.: The RAM test performs ncn-destructi ve tests at each byte 
of IDl!i!llllr:y, am reports bad memory, if it is found, Q'l the systaa 
a:nsole. 

It is very unlikely that YQl will ever receive arr.t •ssages 
frcm the memcry test program. If you want to test al 1 your RAM 
wry, leave your system Cl'1 with no active users. '!he ilmDl."'Y 
test will be o:mpleted in an l'DlL' or less if there is rx> 
activity. ihe lllE!llDtY test starts over as soon as it finishes. 

If bad J11!11DXY is fomrl, the folla.fl.ng message appears ai the 
system CXXlSOle screen: 

'lbe lttih:hhlil. am. hhs are 'hexadecimal numbers, describel oo. 
page 2.5-00!86-l. write dcN1. all of the informatioo., am. call 
YQJr Giffccd O:op.Iter Systems representative. 
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As your cxaplting needs expand, yo:i my wish to expand your 
systaa am yQir s:>ftware to meet those needs. Gifford D:lnp.lter 
systems 19\Wlies hardware, software, ard tedlmical assistance to 
meet the qrawing needs of MC-OOS OJStaners. 

Giffard Cl:llpJter Systems is cx:ntinua.lly upiating the MC-OOS 
operating system with new features. You will be notified. of 
new develq:mnts of the ic-ros system in oor newsletter, the 
GD'IOkD (l KVP& a.rd yw. will have tl'e ORJOitmity to purchase 
updates of air operatil"l3' software for a reasonable fee. 

Prca time to time Digital Researdl InO., p.Jblisher of the 
Ccncurrent lXJS operating system upcn ~ch Gifford's IC-OOS is 
based, reliMSeS new versiOr'IS of Cl:>ncurrent oos that aay of fer 1'191 
capabilities i.Jllportant to ycur CX1Dp.1ter appl icatiCXlS. Gifford •s 
policy 1aa been to make new releases of Digital Research Inc. 
operating systems software products available t.o cuatcaers in a 
timel.y ....-, when Gifford engineers are satisfied that the new 
softMlre i8 Pdequa.tely integrated with the PtY"sical equipnent. 

Giffcm caapiter Systems periodically updates ti. MC-oos 
manuals, an:! ycu. ma.y want t.o purchase new documentaticn When it 
be •. ea aftilable. Please oontact your Gifford representative if 
you are interested in expaming the hardware or software 
a!pabilitiea of 'yr;:nr IC-IX>S system. 

BUdlem "'8Jl:aitea 

If yaJ. have p.1rchased additicna.l IEEE 696/S-100 hardware 
"•1aleftl& or if yo.i have had Gifford upJrade old a::.p:::inents to 
current wrrsions, be sure that the system is powered on' when you 
install tba new boards. Sections of 01aptea: 1 describe 1'lc::M" to 
slult Ck:MJl the system arXl hew to install hardware. J!gerijx Band 
Appendi s C provide informatiai en the board arrangement ani en 
switch am j~ settin:is. Never run the o::mputer without the 
metal a::rYeE" prqserly installed en the dlassis. 
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Prewzving Old t:p!rating Systems 

Before yoo install an updated versioo. of MC-ens, be sure 
that you have a oopy of ALL of your files an flam' diskettes 
(oot just the system files), so that you can go back: to the old 
software in the event that anythirg is wraig with your er.pf of 
the new versioo of MC-cx:>S. label the diskette that oolds the 
old version am keep it in a secure place offsite. It is good 
practice to keep in your archives a labelled CXJP.i" of aey 
operating system that ever 1rii0rked on your system. Follow the 
procedures in section 1.6 t.o back up the new system diskette. 
Keep all copies of system diskettes inaccessible to intruders. 

IPJrating MP/M. 8-16 Sys• 

If you are up;Jrading a <X'll{JUter t.o MC-IX>S that formerly 
supported an MP/M 8-16 operating system, read the letter that 
ac:x:ntpanied. your upgrade regarding aey differences in switch 
settings or junpers on your S-100 boards.. Detailed informatiai 
is prwided in Appendix C of this manual. Make sure tbat you · 
back up ALL of your files aito floppy diskettes (nDt jmt )Qll' 
syst:m files), before }'QI aw yair new system. files cnto tbe 
hard disk. Also, it is iap!rative that you use the new Jl:}olX8 
versiat of the PIP pmgra to CDfll':l AU. yoor new systm files mto 
your ha.rd disk. otherwise, the new syst:aa files will not be ttpim 
correctly. If your oarp.lter is a Gifford MP/M 8-16 q>eratin;J 
software release earlier than 2.l.F, or Cbq;:luPro's version of the 
MP/M B-16 operating system, you will nee3. to run the special 
FIXPASS upgrade utility to nmify your unencrypted PA'JaiD file. 
Read the description of FIXPASS in Chapter ·2 of this manual. You 
dO not need FIXPASS to upgrade systems that already have 
Gifford's MC-J:n9 or releases 2.lF or 2.lG of Gifford's MP/M 8-16. 

If you have a version of the MP/M 8-16 operating system from 
1983 or ear lier, read the section near the errl of (hap er 2 oo 
system security to decide what level of system security you need to 
establish. With encrypted lQg"in pasS\«Xds and restrictialS on who can 
access various user areas, yoo. nust decide which user areas will be 
open to which accountsa Before you Ufqrade, you mst put an account 
called system in your PASSWD file. '!be procedures for installing 
an upgrade are described in the next sectiaL Read alxut NEl«.lSBR in 
Section 3.3 to learn row to add account names to the PASSWD file. 
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Instal1ing a 11:-US 141Jrade 

Below are procedures to install an upgrade. Keep a copy of 
your older q>eratirg system handy, until yoo are sure that the 
U?1raded version is installed properly. Follow these nine steps: 

L Boot the system with the older operating system. 

2. Copy PltiSSM>, LPRS, Tl.YS, and V'r1'YS -files to a diskette and 
store nearby. If the -.HLP files have been customized, CQf¥ 
them too. If you have a hard disk, the custanized files fran 
yoor old MC-OOS that do not appear oo the new system diskette 
will be a:t yoor hard disk. Review this chapter, particularly 
Sections 3.3 through 3. 7, to be sure that the system 
rranagenent files are as they should be. If yoo have files oo 
your old system that for sane reason are supericr to the 
correapadir)3'. new files (for exanple, HELP files that yoo 
have 2U]l8ented with messages tailored to your users am 
awlicatioos, or .MBX and .REM files), these can be copied to 
drive A: frau. your archival diskette, usirv:J the PIP carmarXl. 

3. ~ S!!C to flush the cache buffer to the hard disk. 

4. Bent the system with the newest versioo of ?t:-ta;. 

5. IDg in as •system• cri. the system console. 

6. OJpy" the new operatin;J system floi:P.f diskette to user area 
0 of drive A: with the new MC-OOS versiai of the PIP ccmnand 
(to determine Wiich PIP program yoo're using type PIP ard 
then REl\JR'il) like the following, but substitutiD] yoor flCWY 
drive source designation for "y:" 

PIP A:=y:*. * [VlOi'] 

If yai have ~a label on drive A: with protection CN, 
r&a!llbcc to set protectioo. OFF so that yoo can overwrite old 
system files that are protected by file passwords. Remenber 
to put a label with a password, with protecticn set CN, on 
drive A: so that your new system will be secure. Read 
Sect1on 3.4 of this chapter for informatien en the use of 
dri~ labels and en establishing system security. 
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7. Restore old files (like LP&S, PASSWD, 'r1YS and V'I'lYS, etc. that 
you set aside in step 2 above) to user area O of drive A: of 
the baJ:d disk. D:> not copy the old P.NiSWD file if }'OJ were 
required to use FIXPASS. If you have a new PASSND file that 
has been modified by FIXPMS, this DlSt. be used c:n the new 
system. An old MP/M 8-16 PASSID file ne.y lcxk you Qlt of the 
system, if it oaitains unencrypte::i passwords. 

8. Rm snc to o::py to drive A: all the new files stored in the 
00.ffer. 

9. Rel:x:Jot with the new MC-008 system diskette in your left
han:i f loi:P.f d:ri ve. 

Rei •bar to keep labelled oc:pies of YQll' old operatin:r 
system diskette in a safe place. 

Witbaut a Bmi Disk 

!ft'ie rElduoBl speed and reduced storage capacity of a system 
without a hard disk generally make it impractical to· install all 
of the features of Gifford's MC-OOS ai a floppy-Czlly system. Ycu 
JllUSt chx:ISe selectively PJJDl9 the q>ticris.. If this is an unsatis
factory situatiai, you sho.tld consider UP,Jrading to a lBrd disk. 

If ycu are a&iing a hard disk to a system that formerly 
lacked one, or if you are upgradin:J a CP/M system to MC-DJS, read 
Chapter 1 of this nanual am. pioceed as if you were instal lil'l9' a 
new system. 
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These charts will assist you in gettim out of trouble 
should your system fail to operate prq.le:rly. If yoo find that you 
need to call Gifford COOplter SysteIE, read 11hat You Will Need to 
Snow to Call Gifford <blplter System at the erd of this 
chapter. Pbr systems with only cne floppy drive, aSS\llle that 
the left-ham fl<w.f drive is the equivalent of you:r single 
floppy drive. 

1iam::1nJ: -.er 1IOCk on the inside of the enclosures when the 
pcJNer is - 'Dml CR' the power and tmplmj the pcJlllM° oacds 
befcce "'8rin:J m enclosure. 

4.1 =- 1IIU. IOI' S!Mr OP 

Cl:llpJter -..iaaire 

...._1 <Pratim is indicated by the a:.mC1 ot the fans am. 
the _. but:ta:J should be lit.. 

Problal 

RESE!' butml 
oot lit an:1 fan 
not Cli. 

No·electrica.l 
power to the 
CXJIP.lter. 

4.1-1 

Plug power oord 
into wall l!IOCk.et. 

PllJ'3 power cord 
into ooopiter 
enclosure. 

Check wall ootlet . 
for power. 

Check circuit 
break.er to outlet. 
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Prd>lem 

RFSET button 
not lit and 
fan not CE. 

Fan Cti, R&SET 
button not lit. 

Circuit breaker 
has tri:R;>ed the 
ma.in power 
switch. 

I.cX>se connectioo 
or bad light. 

RESEl' but too lit, Fan disconnected 
fan not CN. or broken. 

PJqg- Disk Drbes 

'DIE StSti!il 

r cry 

Cleek system for 
sh:>rtsJ tum break.er 
OFF, then CW. 

Call Gifford. 

Call Gifford. 

...._.1 qieratial is indicat.ed by a blinld.rg light: en tbe 
left floppy drive men the drive door is open. 

Drive light 
fails to light. 

Drive light 
glows dimly. 

Prd:able cause 

Floppy drives do 
not have power. 

Weak connection 
between drives 
and controlling 
cables. 

4.1-2 

awdy 

Turn bat:k. panel 
power switch Cti'. 

Plug power cord 
into power socket 
on main enclosure 
or into a wall 
socket. 

Check circuit 
breaker on rear 
panel. 

Check that the 
cables are securely 
connected between 
drives and Disk 1 
or Disk IA board. 
Check that Disk 1 
or Disk lA board is 
seated in the 
m:>therboard. 
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Both drive lights 
gl<M brightly. 

Drive light ccn
tinues to blink 
when the ck ive 
door is eloe;ed. 

Drive light 
blinks, drive 
heads click, but 
systera will rm 
load. 

Other ptab1 

Prcb1.m 

Systetn beqins to 
load, but steps in 
mid process. 

System SCU'kis 
as if it booted, 
but no •ssage 
on console. 

cable is installed 
upside down. 

The drive belt bas 
detached. 

Damaged system 
diskette or the 
wrong diskette. 

Bad RAM board. 

No power to 
terminal. 

RS-232 cable not 
camected 
properly. 

Terminal incor
rectly set. 

4.1-3 

Disc:xxaiec:t, turn 
over the connector, 
and reo:xmect. 

call Gifford. 

Try another system 
diskette. 

Call Gifford. 

Plug in terminal 
and turn <:ti power 

Qieck cable 
connections. 

Check beud rate 
and word size 
settings. 
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Drive does not 
initialize. 

Drive does not 
have pc:wer • 

Drive heeds not 
i.mlocked. 

Data or control 
cables not secure. 

ams sl.Gt'ly or 1aaes data spxadically. 

System runs 
slowly. 

Sane terminals 
or printers are 
not ON or not 
connected. 

RS-232 cables 
are using pin-4. 

'the hard disk 
needs reformatting. 

'l!le catpJter Bad RAM board. 
CJO:aSicnally loses 
data or files. 

4.2-1 

BleDbly 

Check pcMer 
switch. 
<lleck power cord. 

unlook heads. 

OlE!Ck that cables 
are connected 
properly and are 
secure. 

Recona""leCt any 
disconnected 
terminals and 
printers arX1 turn 
ON power to all 
terminals arrl 
printers. 

Disconnect any 
wires from pin-4. 

Call Gifford. 

Call Gifford. 



Specific pmyi: 

Applications 
prograne su::h 
as llbrdSt:E or 
SUperCalc do not 
wrk correctly. 

Programs work 
ai. all but a 
few tera:inals. 

··•1: ~:•• 1· 'BIB SiS1Di 

cb not tRXk a:x:rectl.y. 

Source an1 
destinaticn 
diskette formats 
are oot identical. 

The program is 
not installed 
properly for 
your system. 

TTYS file has 
been damaged. 

Use the zq;:propriate 
diskette or use PIP 
to oopy files. 

Read the manuals. 

Try ruming the 
program l.nier a 
single-user oper
atirg system. 

If you p.irchased the 
software with your 
system, call Gifford. 

Check ~ file. 

Foe OCS-80 
terminals, check 
that hanishaking 
is set and scroll is ~. 

4.3 w 101 nu. ._, m llDf m au. G1ftlH) CXl4l?Ulik 
WWWILB <ll DJR rnIBR 

Gifford Calp.J.ter Systenm fully supports all of the hardware 
arXl software we sell. Call the OJstauer service Department 
between 9:00 A.M. and 5:00 P.M. (Pa:::ific time) for help. Please 
have t:m following iteus handy when you call: 

Your system rumt>er. This number is listed on the invoice 
yoa received with your system. 

'!be versioo. of }'OUr operatiIJ3' system. This is listed on the 
label of your master diskette. 
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An exact descriptioo of what is not worki1l9'. Aleo list 
whether the pro:luct was working before, arki what has changed 
between the time that it did and did not work. Have this nanua.l 
with you when you phc:ne us, in case we need to refer you to 
specific pages in the manual. 

we will attenpt. to rectify the problem with you en the 
phooe. If we are unable to eolve your problem imnediately, we 
will take your name ani nunt:er and get ba::k to you as socn as we 
can. 

If it is necessary to repack your system, make sure that it 
is packed as it was originally shipped. Take special care in 
repac1dn:1 the hard and floppy disk drives. It is inpxtant that 
the disk drives be secured before DDVing or shipping. Install 
the cardboard inserts in the flqpy drives, mD. secure the heads 
oo hard disk drives. 

4.3-2 
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'Ibis form slnlld be used to report problems with te-IX>S or 
with the mnual itself to Gifford COOp.lter Systems. Every report 
will be reviewed by our Cusl:aler Support Department. 

Name: 

Address: 

City, State, Zip Code: 

Teleph::ne: 

M::-DlS System Number: 

K!-IXS VBrsim: 

State the exact problem and synptan; that you er1XJJntered 
with IC-IX6 belar. 
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A. Hardware ~irenents for K:-IX>S •••••••••••••••••••••••••• A-1 
B. Description of the Board Arrangement on the IEEE 

696/S-100 Jlbtherboard ............................. - ........ ~.B-1 
c. Il'Jclm!!ntation of Switch Settings aoo .Junpers •••••••••••••• c-1 
~ CRJ 8085/88 ........................................... c-1 
~ -CRJ aos6/87 ....................................... c-1 
~rot:edl .MI-286 ............................................... C-2 
~o System Support l .............. a•••••••••~· .. ·······C-3 
Macrotech 256K-512I< Static RN-1 r.E:nory Board ••••••••••••••• C-4 
RAM: 16 llellDry B:>ards ....................................... c-5 
~ 21 Jil!JB:>l'y :B:e.rds,. ................................................... C-6 
RM4. .22 Jil!Bl:l['y '8Ja.rds • • • • • • • • • • • • .. • • • • • • • • • • • • • .. .. • • • • • • • • • • C-6 
HDC/116' Bard Disk Caltroller •••••••••••••••••••••••••••••• c-7 
fttA Bird Disk Cl:>ntroller .................................. c-7 
Kenan ~-100 Bard Disk Caltroller •••••••••••••••••••••••• c-e 
Disk 2 ~d Disk OJntroller ••••••••••••••••••••••••••••••• c-e 
Disk 3 Bard Disk Q:ntroller ••••••••••••••••••••••••••••••• c-9 
Disk 1 Floppy Disk Controller ••••••••••••••••••••••••••••• c-10 
Disk 1A Floppy Disk QJntroller ••••••.•••••••••••••••••••••• C-11 
In. ter 'fac:er 3 • • .. .. • • • • • • • • • • • • "' • • • .. • • • • • • • • • • • • • • • • • • • • • • ..... c-12 
Inter.fatl!r 4 ............................................... C-13 
~. • ............ • ••• .... • ... • ••• •••• 1111 •• • • • ......... •• ......... C-16 
~00 Switch Settings ••••••••••••••••••••••••••••••••••• c-16 
A.R:Sl.00 Junper QJnfiguration •••••••••••••••••••••••••••••• c-17 
LANSlOO Juziller Cklnfiguration •••••••••••••••••••••••••••••• C-18 

D. EbrnELtting Bard Disks ••••••••••••••••••••••••••••••••••••• D-1 
Fbrnatting 8-Inch with the Disk 2 Clln.troller •••••••••••••• D-2 
S.25-Incb. with the Konan Controller ••••••••••••••••••••••• D-3 
S.25-Inch with the Disk 3 QJntroller •••••••••••••••••••••• D-5 
8-Incb with the mx:A CX>ntroller ••••••••••••••••••••••••••• D-7 
~ il'l9" t.fle. I>.c' i ve .. • • • .. • • • • • • • • Ill • "" • • • • • • • • • • • • • • .. • • • • • • • • • • I>---9 
Installing the Q;ierating System en Your Bard Disk ••••••••• D-12 

E. Programning Serial Fbrts in M:-~ ••.••..••.•••••••.••.••. E-1 
F. Using the Printer :EOrt on 'n!leVideo 
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G. Port ll.Jlters Used in ltC-IX)S •••••••••••••••••••••• 4 ......... G-1 

APPENDIX-1 



H. Notes an Installirg WordStar an:l dBASE II ................. H-1 
~dSta.r Ins"tallatiClll ............................................ 'H--1 
:[)£! 1.ay-s .. .. • • .. • • • • • • • • • .. .. • • • • • .... • • • • • • • • • • .. •• ,. • • • • • • • • • .. .. • • .... • .. H--1 
Pi: int:er 'Rei lease ................................................. H-2 
16-bit WordStar, Versica 3.3 ................................ .H-2 
8-bit M:>rdStar, Versicn 3.3 .................................... H-4 
8-bit 'M'JirdStar, Versicn 3.0 ................................. ~H-5 
Retlami1"!13' l-lc>rdStar ..................................................... H--5 
TroubleshootiD:J a Reinstallation •••••••••••••••••••••••••• H-5 
Installaticn of dBASE II, Versicn 2.4 ••••••••••••••••••••• H-6 

I. Directory of System Files supplied by Gifford O::llpJ.ter 
Sys."telns. • • .. • • • • • • ... • • .. • • • • • • • .. • .. • • • • • • • • • • • • • • • • • • • • • • • • • • ... I -1 

J. dBASE II Enhancements .................................. e .... .J-1 
<:AIL • ()41) • • • • • • .. • • • .. • • • • • • • • • • • • • • • • • • • • • • • • • • •. • • .. • • • • ••••• J-3 
SY&:J4I) .()ti) .................. "' ....... " "' ............................... J-5 
~ .. -ot:> ................................................... J-6 
GilS'IT!m: .<>m ...................................................... J-8 
~.OE ....................................................... J-8 
OJisr'lD • CJ4[) • • • • • • • • • • • • • .... .. • • • • " "" • • • • • • • • • • • • .. • • • • • • • • • • • • • • J-9 
1tEl:l4. .<:JE • • • • • • • • • • • • .. • • • • • • • .. • • • • • • • • • • • • • • • • • • • • • • • • • • • • .. J-10 
iCA.I..I., • :E'ltC'3i • • • • • • ... • • ... .... • .. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ......... J-11 
~.PIG ............................................................ J-12 
C2'lDA.m .~ ..................... ~ ............. • ...................... J-.12 
SY.nt[) ... ~ ... II' 11 • • • • • • • • • • • • • • e e e • • • • • • .. • • .. • • 9' e e 9 • • • • • • • • • • • .J-15 

K. A Brief Descripticn of M:-1Xl9 ••••••••••••••••••••••••••••• K-l 
14:-00S ard :Ccn::urrent IX>S ..................................... K-1 
Features Unique t.o M:-1Xl9 ...................................... K-2 
Additicnal It:>tes en M:!-IX>S •••••••••••••••••••••••••••••••• K-3 
ZC.--IXJSI ard ftlP';'M. 8-16 ................................................ K-4 

L. cables an:i c.onnecticns, ........................................ L-1 
M. Map of Logical Devices, Cables, Roc:mS, Users, 

iarrl. s ta.. tllS • • • • • .. • • • • • • • • • • • • • • • • .. • • • • • • • • • • • • • • • • • • • • • • • • .M-1 
N. Table of IlexaClec'ima.1 'Nt...JJDl:>ers .................................. ll-1 
o. AScII <lla.racter set ............................................ 0-1 
P • ~"tes • • • • • • • • • • • • • • .. • • .. • • ... • .. • • ... • • • • • • • • • .. .. • • • • • • • • • • • • • • • • :P--1 

APPENDIX-2 



APPBll>IX A 

'lhe fol lowing OJnpuPro products are necessary for a basic 
M:-OOS system: 

Mainfrane: Jk1 IEEE 696/S-100 DDtherboard and power supply. 

Processor: Macrotecb MI-286 (dual CPU with 8-bit Z80H am 
16-bit 80286); or alternatively, OXlplPro 
CPU 8085/88 (dual CPU with 8-bi t 8085 am 16-bit 
8088) ; or Q:mpJ.Pro CPU 8086/87 (16-bi t) • 

Slpport; System Su{:p:>rt 1 {one serial port for system 
ce11sole, two interrupt controllers, a real-time 
calendar and clock, three interval ti.JErs, RAM 
and EPH»I). 

RAM Memry: RAM 16, 21, 22, or 23 (high speed static RAM}. 
192 kilobytes of RAM is required for the 
operating system. 64 kilobytes is needed for 
each user running 8-bit programs. Users running 
16-bit programs require somewhere between 16 
kilobytes and 1 megabyte depeming on the nature 
of the program. '1he M:-cc:e operating system 
allocates up to 128 kilobytes per 16-bit user as 
a default value. '!his value can be changed with 
the smMmt: comand or by generating a new system 
file with the ~PM menu-driven program. 
Systems with hard disks can utilize an additional 
OK, 32K, or 64K of RAM for a hard disk cache buffer. 

I/O Control:- Interfacer 3-8 board (terminal, printer, and 
modem support). 

Mass Storage: Disk 1 or Disk 1A flq:py disk controller {with one or 
two 8-inch double sided, double density floppy disk 
drives). From one to four hard disk drives, each 
holding at least 20 megabytes, is reconnended for 
systems which support three or m:>re users. 

~rminals: Ckle for each logged-in user. Extra display RAM 
will support 111.1ltitasking virtual ter111inals. 
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Fach user on the system requires a serial interface port to 
connect a terminal or nod.em. ldditional serial ports can be 
added to the system using CbnpJPro's interfacer boards. 

Systems with tape backup units (4-track or 9-trac:k) require 
a tape controller on the bus, such as the Alloy oontrollers .. 

DR ~t local area networks require a network controller en 
each ooap1ter within the network, to support Da.tap:iint's AICNET 
network hardware protocols. Natworks with DDre than two nodes 
will require active or passive repeaters to link the CX>aXial 
oables that camect the network controllers. 

Cl:llplters like the IBM PC or IBM PC/XT IlllSt have 256K or 
nore of RAM, am aust incllde a network oontroller that supports 
AlCNET protocols to be in DR Net network. 
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B. Descriptim of the DJard krangewent on DBE 696/S-100 
Jt>tbedx:aEd 

'lhe tables in .Appendix C docurrent the switch and jwrper 
settings for the MC-IX>S operating system. lhless you install a 
different CPU, it is unlikely that yoo. will ever have to change 
any of the switches or jwipers. '!his information is provided in 
the event that switch settings are accidentally changed. 

'lbe switches referred to are locatea oo the circuit boards 
inside the •in enclosure. You will need to turn the system OFF 
am unplug the conp.tter from its power socket before you reoove 
the oover of the enclosure. Olce the oover is reDDved, you will 
find the circuit boards plugged into a series of sockets an the 
notherboard. BiCll socket has 100 oantacts (which is the origin 
of the Im 696/S-100 bus designatioo). 

All of the boards nust l:ie inserted so that the ccap:nent side 
of the board faces the front of the computer. 'lbe boards can be 
placed in ear order. Gifford Cbrputer System; installs them in 
the following order, counting from the front: 

Slot • 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

B:>ud descriptian 
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Slot t 

15 
16 
17 
18 
19 
20 

APPWWWX B 

Board description 

DI9{ l or DISK lA 

SYS'l!M SUPPORT 1 

INI'ERFACER 3-8 

(QmpuPro introduced notherboa.rds during 1984 that have 21, 
rather than 20 bus sockets.) 

Fa.ch board has its description. en it. IJ.b.e switches are 
likely to be the blue carponents with tiny white switch levers oo 
the~ 'lbe switch can be identified by looking on the board near 
the switch for the cxmponent description. 'lbe cxmponent 
descriptioos are printed in yellow ai the OJRpuPro boards. 
If you have trouble locating a board or the switches, you can 
refer to the user manuals for each boa.rd. 'Ihese are thin blue 
books with photographs of the boards on the oovers (for Cl:mpJPro 
boards), similar books for Macrotech or Alloy boards, and a 
smll-format booklet for the Kenan controller. 1he user manuals 
include conponent layouts that indicate the positiai of the 
switches am jmpers. 

B-2 



Unless otherwise noted, the settings described below are 
valid for the current versions of MC-005 (VLOO and later). 

CblpJPro CRJ 8085/88 

SWitdl 1 
CH" (If 

1 --
2 =· 
3 -
4-
s-
6 == 
7 -
8 =m 

CblpJPro CPO 8086/87 

Slritch 2 
Cl!P Cll 

l= 
2= 
3-
4-= 
s-
6-
7== 
a-

Switdl 3 
(:IF (If 

l= 
2 
3-
4 == 
5 == 
6 == 
7 == 
8 == 

Sfitdl 1 an3 switch 2: all paddles (subswitches) are OFF. 

Slri.tch 3 
on m 
1 == 
2-
3 -
4 -
5 == 
6= 
7 
8 == 

SWitcb 4 
ow (Jll 

1 == 
2 -3 -4 -5 ::is= 

6 -
7 ::o 

a :!I= 

JS-junpered. 

C-1 

Sritch 5 
(ft' (If 

1 == 
2 == 
3 -4 == 
5 --
6 = 
7 --
8 = 

Switch 6 
a!P CB 
1 == 
2 == 
3 -4 == 
5 == 
6 --
7 --
a --
9 = 

10 = 
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lliLJ:Otec:h MI-286 {Z80/80286 .l)Jal. Process«) 

N::rt:e that there is an eighth, unlabeled junper in the upper 
left set of junpers, below J7, aoo that the looation labelled J24 
has no junp;r • '1he fol.lowing jUllper settings slx>uld be used: 

J1 - J7 J25 - J32 Jl3 
0-0 0 0 0-0 0 

J 
0 0-0 0 0-0 0 

0-0 0 0 0-0 0 

0 0-0 0-0 0 

0-0 0 0 0-0 

0 0-0 0-0 0 

0 0-0 0 0-0 

0-0 0 (no label) 0-0 0 Jl7 - J23 
0-0 0 

J8 J9 JlO Jll Jl2 0 0-0 

0 0 0 0 0 

l I I 0 0-0 
0 0 0 0 0 

I I 0 0-0 
0 0 0 0 0 

0 0-0 

Jl3 Jl4 J15 J16 
0 0 0 0 0 0-0 

I I 
0 0 0 0 o' o-o 
I I 
0 0 0 0 
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RX' CcllplPro 8086 CPU or Macrotech MI-286 CPU, renove pin-4 of IC 
U28 on the 9j'stem Slpport 1 from its soc:ket. Ebr an MI-286, 8085/88, 
or 8086, DDVe slide junper Jl 7 oo. the Disk l from position A-B to B-C: 

a.puPro Disk 1, .n 7 

CblpUPro 1\Btw 9.lppoct 1 

SWitdl 1 
(ft Cll 

1 -*2 .. <See note 
*3 -<below * 
4 -ts -6 -7 -a == 

l 
2 
3 
4 
5 
6 
7 
a 

A 

B 

1 
c 

Switch 2 . 
r1r m 

-== -== -== 
=== 
== 

i-
.2 -
3 === 
4= 
5 == 
6 == 
7 == 
a-

* If the CPU is a Macrotech MI-286, subswitches 12 and #3 of 
Switch 1 oo the System support 1 board nust be OFF, rather than 
C& ('!be poaitioo illustrated above is required for the 
COl'rp..tPto CJltJ 8085/88 and CPU 8086/87). 

I Ebr system with aie megabyte of RAM, subswitch 15 of Switch 
1 should be set ai. 

Junpered Settings: 
Jl cable 0::1aaector on upper card edge: Serial port coonection. 
J2 Dip somet near upper edge: Insert a dip shunt. 
J3 Battery OUBteetion oo. UR;>er edge: Plug auxiliary battery cable 

int.o this OOJmeetor, noting the •+• designation oo. the board. 
JS Dip socket in lower row of res: Insert a dip shunt .. 

J13 'lhree-pin junper: Insert a slide junper onto proogs 8 am c. 
All remining jumpers are left unconnected. 
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'lhe junper settings for the jLDiper marked J3 on the 
256K-512K Macrotech JOORDry board should be as follows: 

1st 2S6lC 2nd 256K 3rd 256K 4th 25fiiK 

0 1 0 1 0 1 0 1 

0 0-0 0-0 0 0-0 0 0 0-0 

0 0-0 0-0 0 0 0-0 0-0 0 

0 0-0 0 0-0 0 0-0 0 0-0 

0 0-0 0 0-0 0 0-0 0 0-0 

0 0-0 0-0 0 0-0 0 0-0 0 

0 0-0 0-0 0 0-0 0 0-0 0 
0 0-0 0-0 0 0-0 0 0-0 0 

0 0-0 0-0 0 0-0 0 0-0 0 

Refer to the Macrotech technical Addressing lddendum 1.1 for 
documentaticn en alternate nemry value junper settings. 
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Switch 5ettitv;1S for Sl: 

tst~· 2nd 641: 3rd 64K 4th 64K 

en <* (ft' mt MF mt C6P (If 

1 - 1 - 1 -- 1 --
2 = 2 - 2 -- 2 --
3 ..,. 3 -- 3 -- 3 -
4 - 4 -- 4 -- 4 --
5 - 5 - 5 - 5 -6 - 6 -· 6 == 6 -7 - 7 - 7 == 1-
8 =· s- 8 ==t s-
0-WFF ·10000-1.FPPF 20000-2FFFF 30000-3FFFF 

5tb &ta 6th 6tK 7th 64K 8th 64K 

Cl!r Cll <H" CB (J!P (llf C6P <»I 

1 - 1 - 1 == 1 == 
2 - 2 - 2 == 2 ==· 
3 - 3 - 3 - 3 == 
4 - 4 - 4 == 4 == 
5 - 5 - 5 == 5 -6= 6= 6 = 6 = 
7 - 7 - 7 == 7 -
8 ~ 8 -- 8 -- 8= 

40000-4FP!'P 50000-SFFFF 60000-6FFFF 70000-7FFFF 
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Sitlitcb Settings for Sl: 

1st l28K 2al l28K 3rd l28K 4th l28lt 

<»? <Ill on (If alP Cll on Cll 

1 - 1 -- 1 - 1 -
2 = 2 """"' 2 - 2 = 
3 - 3 - 3 = 3 == 
4 == 4 - 4 - 4 -5 == 5 - 5 - 5 == 
6 - 6 - 6- 6== 
7 == 7 == 7 == 7 ::2 

a- 8 == 8 == a-
0-lFPFF 20000-3FPFF 40000-SFFFF 60000-?FFFF 

Switch Settings for Sl: 

1st 2561: 7m 256K 3rd 2561( 4th 25fiK 

CH' C1' CH' (Iii CllP CB an (JI 

l = l = 1 -- 1 -
2 - 2 -- 2 -- 2 -
3 = 3 -- 3 == 3 --
4 - 4 - 4 -- 4 -
5 == 5 - 5 = 5 == 
6 -- 6 - 6 -- 6 = 
7 s= 7 - 7 -- 7 == 
8= 8 - 8 == 8 = 

0-3FFFF 40000-7FFFF 80000-BFFFF C0000-FFFF'F 
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versions Vl.00 or later of K:-OOS: 

JuHper settings: 

JS to 0, J3 shorted. 

ml' (If 

1 -2 -3 ·= 
4 == 
5 -6 == 
7 -8 -
Junpered Settings: 

Versions 1. 00 or later : 

Interrupt jullp!r: A to B to o. 
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Junper settings: 

Near R41: leftm:>st jwq;>er camected, others unocrmected. 

Above RP3: secom and fifth from left oonnected, others 
unconnected. 

J\mper "IMA.: middle aoo bottom connected. 

Junper •CBA•: middle an:l bottom connected. 

Versiai Vl.00 or later of M::-OOS: 

l== 
2-
3 
4-
5 
6 == 
7 
8 == 
9= 

10 == 

--
== 

aw 

1-
2-
3 
4 
s-
6 
7 
a 

== -
== 

'lbe inte1;rupt junper should be ooved to position 1 of 
junper area J7-Jl5. 
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(ft' Cll 

l= 
2 
3 == 
4= 
5= 
6= 
7 = 

8 -
9 -10 -

APPBll>IX C 

Disk 3 lllld Disk Qntrol.ler 

Sritch 1 Switch 2 

(H' Cll c:Nr OR 

1 == 1-
2 - 2 == 
3 - 3 -
4 == 4== 
5 == s-
6 - 6-
7 -= 7 == 
8 =:or 8= 

RPl Dip socket: Insert a dip shtmta 

Jl-J4 'lbp edge of card: cable ccnnection to drivesa 

JS 'lbp ~of card: cable connection to drivesa 

J7 'Ihree juaper pins: Insert a jwrper slide between C and B. 

JS 'lbree juaper pins: Insert a junper slide between A am: c. 
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J9 

JlO 

I I I I I I I 

l I I I I I I 
0 1 2 3 4 5 6 7 8 

Jlmper should be set in top ,position. 

Disk 1 PJcppy Disk QntroJJer 

Slfitcb 1 

(ft' (If 

l -
2-
l-
4-
s-
6 == 
7 == 
a - . 

1-
2 == 
3== 
4 == 
5 == 
6 == 
7 == 
8 == 

Qi switch 2, subswitch 1 <Dltrols the baud rate of the 
terminal attached to the system SUpport 1 board.. SUbswitch 2 of 
switch 2 oontrols the numer of stop bits used by the caisole 
attached to the System Support l board. '!his is not the way that 
standard Q:mpuPro software uses these switches. 

Sritcb 2 

Sllbswitch l 
Sl.:bswitch 2 

9600 baud 
2 stop bits 
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Interrupt jt.llllpK J4: installed. 

With either an 8085/88, an 8086 CPU, or a MI-286, slide 
juoper Jl7 shal.tld be mved to positiai "B," connecting the lower 
two posts of J17. 

'1he switch- settings docwrented below are for the Disk 1A 
floppy disk OJlltroller. 'Ihe Disk 1A will control both 8-inch and 
5 1/4-inch nc:g,y disk drives. 

adtdl 1 SWitcb 2 SN'itdl 3 ... (JI mr Cll ~ CB 

1 - 1 == 1 == 
2 - 2 == 2 -3 - 3 - 3 -4 - 4 - 4 -5 - 5 == 5 == 
6 - 6 == 6 -7 - 7 == 7 -8 - 8 8 

SUbswitcb 4 should be set CR Subswitch 5 on Switch 1 
a:>ntrols the baud rate of the terminal attached to the System 
Support 1 board (called cm.sole 0). SUbswitcb 6 oo Switch 1 
controls the OO:Bber of stop bits used by the terminal attached to 
the System SUR;>ort 1 board. 

SWitx::b 1 
Subswitch 5 
SUbswitch 6 

(JI 

9600 bald 
2 stop bits 
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1 == 
2 
3 
4 
5= 
6 
7 
8 

-==· -
= 

- Jmp!r lbsitim 

Jl 
J2 
J3 
J4 
JS 
J6 
J7 
J8 
J9 
JlO 
Jll 
Jl2 
Jl3 

APl.la>IX C 

Suit lbsitiall 

5 
5 
8 
8 

OPBN 
IC 
~ 

PC. 
IC. 
4 

9iunt Installed 
OPEN 
OPEN 

Ebr a second Interfacer 3 board, subswitch 7 of switch 1 
should be set OFF. 

J'unpered settings: 

Jl Opper left dip socket: Insert a dip shunt. Cl::nsult the 
Interfacer 3 manual. for hardware haOOshaking. 

J2 Dip socket to r iqht of J2: Insert a dip shunt. 
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J3-J8 

l=I 

I I 
J9-14 

f-1 

I I 
JlS Dip S'JCket aie row up from bottom edge: OJnnect pins 5, 9, 

10, ll, 12, 13, 14, 15, and 16. 'this is an interrupt jumper. 

Jl6 Dip socket below JlS: Connect pins 1, 2, 3, 4, 5, 6, 7, 8 
and lL 'Ibis is an interrupt jwrper. 

Jl7 'lhree-pin junper between U30 and U31: J\mper the top two pins. 

1he re-.ining junpers are unoonnected. 

lilterfacer 4 

Versions vt.00 or later of K':-za:l: 

Switch 1: all paddles (subswitches) are OFF. 

Sritda 2 

C6F CB 

l == 
2 :It:: 

3 == 
4= 
5 --6 = 
7 :ot::I 

8= 
9 ""'"" 10 == 

SritdJ 3 

l= 
2= 
3= 
4 "'"' 
5 
6 
7 
8 
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J26 Fbr PRIN'mR=O 

\ I 
\/ 

APP&L1X c 

---Jtmper Blocks 

J26 For PRIN'.t!!R=l 

If the Interfacer 4 is used with an Interfacer 3, paddle l 
of switdl 2 should be set ow. 
Juupers: 

J1 

I 
-0 Q p p 

J2-J5 

111 
= 
I l 
= 
11 
-

II 
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J6-J8 

J26 

All remining junpers are unconnected. 

JS1-JS3 Dip sockets near upper edge of card: Insert dip 
shl:nts in these three s.x:kets. 

JS4 llbt o:xmected. 

JSS Pins·S,9,10,U,12,13,14,15 and 16 <X2UleCted together. 

JS6 Pins 6,9,10,ll,12,13,14,15 am 16 connected together. 
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l= 
2= 
3 
4 
5 
6= 
1-
8 
9 

10 
-== -

APPIR>lX c 

lbltd 2 

l= 
2= 
3 
4 
5 
6 == 
7= 
8 
9 

10 -

== 
== 

--
You can have Clle or two MDRIVE/H boards, for a· total size 

of either 512K or aie megabyte, as a hard disk cache buffer. 

MOD·OO llettlOEk Qmtmller (DR Net neti«>rks only) 

M(S'IOO 81dtdl Settings 

Sritcb. 1 Sw:itcb·2 SWitcb 3 Switdl 4 

Off Cb Off Qa Off OJ. Off QI 

1 - 1 = 1 - l --
2 == 2 == 2 = 2 == 
3 = 3 = 3 =.:::::: 3 == 
4 -- 4 -- 4 =· 4 =. 
5 = 5 - 5 -- 5 
6 =· 6 - 6 -- 6 --
1 = 7 = 7 -- 7 --
8 = 8 - 8 - 8 -
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'lhe AlCSl.00 switch oonfiguraticn for Switch 5 will vary 
from system to system. 

System G Systell 1 ~2 ~3 
Slitcb 5 SNitcb 5 Sriritdi 5 Srdtdl 5 

Off Qi Off Qt Off Q1 Off Q1 

l = 1 -- l == l = 
2 - 2= 2 = 2 -
3 == 3 -- 3 - 3 == 
4 -- 4 = 4 == 4 == 
5 == s- 5 == 5 == 
6 - 6 == 6 == 6 == 
7 == ,_ 

7 == 7 == 
8 == a- 8 - 8 == 

IJhese are binary nunbers that identify each network node. 
Refer to pmae C-18 to determine the proper switch settings for 
each node an the DR Net network • 

.AR:Sl.00 3 ,_ Qnfiguraticns 

!br the AR:SlOO j\JllPr configuratioo, the following slide 
junpers are tbe only aies that should be installed: 

JCW& 

JP14 
JP22 
JP23 
JP26 

o:M 9026 INTR = SlOO Vectored Int line 6 
SlOO PO: = AOCSl.00 Pa; 
A'.OCSl.00 MREQ = SlOO PHAND:M 
AR:Sl.00 WAIT = SlOO XROY' 
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'.lnterant.llal lli.crosystsms LARn.00 (DR Net networks cnly) 

LllElOO J111pr Qnfiguratians 

IO PORT *LAN: ID 
ADDR --- 0 0 

1 0 0 00' BOARD 0 0 
2 0 ""0 AOOR 0 0 
3 0 0 -- 0 0 
4 0 0 1 0 0 0 0 

ENABLE 5 0 ""0 2 0 0 0 0 
ErmD 6 o=o 3 0 0 0 0 

PllM'lDl AIDR 7 o=o 4 o=o 0 0 

SI o=o 5 0 0 --ll o=o 12 

~I ! I ----

RFAl1.l VI 
SEUX:T SEr.B:T EK'lm AIDR -----

l 0 l 0 0 l o=o 
2 0 0 2 o=o 

2 0 3 0 0 3 o=o RESET. 

I 4. 0 0 4 o=o SELB::'I' 
3 0 5 0 0 5 0 0 -· 

6 0 0 6 0 0 I 0 I 7 o=o 7 0 0 -I 
8 0 0 8 0 ol ~01 

Io I 

ll o=o 12 
SIX'JN 

PU 

* 'lbe node ID oo the LAlC ID jmtper will change for each board. 
Jefer to the following page to determine the proper jUBp!r 
configuratioo for each ncxle. · 
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'1be table bela.1 displays the switch settings for the ARCSlOO 
ne~rk ocntroller board and the jmiper configurations for the 
LANSl.00 neb«xk controller board. 'Ibis information has been 
provided for up to 64 nodes attached to the DR Net network.. 

AR:Sl.08 Bomd 

0 = switch should be on the left {OPEN} 
l = switch should be on the right (CIDSED) 

Rightmst character corresponds to position 1 of switch 5. 
leftmost character corresponds to position 8 of switch 5. 

LMISl.00 aad: 

0 = junper shmld be not be installed 
1 = junper should be be installed 

Rightnost character corresponds to bottom prong CXl I>.lt: m junper. 
Ieftrost character correspcnis to top prong CXl LAN: ID juqier. 

NJde; 0 00000000 N:de; 19 00010011 
N:Xle: l 00000001 R:>de: 20 00010100 
N:Jde: 2 00000010 N:lde; 21 00010101 
N::Jde: 3 00000011 N'.x1e; 22 00010110 
N::Jde: 4 00000100 R>de: 23 00010111 
N::xie: 5 00000101 N:Xle: 24 00011000 
Nxle: 6 00000110 R:lde: 25 00011001 
N:Jde: 7 00000111 NXle: 26 00011010 
N::de: 8 00001000 N:>de: 27 00011011 
N:xle: 9 00001001 N:de: 28 00011100 
N:lde: 10 00001010 N::>de: 29 00011101 
lbde: 11 00001011 N:de: 30 00011110 
N::lde: 12 00001100 N:lde: 31 00011111 
N:Jde: 13 00001101 N:xJe: 32 00100000 
N:x3e: 14 00001110 N:>de: 33 00100001 
N:>de: 15 00001111 H'.:lde: 34 00100010 
N::xle: 16 00010000 N:>de: 35 00100011 
R>de: 17 00010001 N:de: 36 00100100 
N:lde: 18 00010010 N:de: 37 00100101 
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Node: 38 00100110 lt>de: 51 00110011 
N:rle: 39 00100111 N:ide: 52 OOllOlOO 
N:Xte: 40 00101000 RXle: 53 00110101 
N::de: 41 00101001 N:xle: 54 OOllOllO 
M:lde: 42 00101010 N:Jde: 55 OOllOlll 
N:lde: 43 00101011 lb:le: 56 00111000 
lt>de: 44 00101100 N:rle: 57 00111001 
R:xle: 45 00101101 N:Jde: 58 00111010 
Rxle: 46 00101110 N:xie: 59 OOlllOll 
N::lde: 47 OOlOllll M:rle: 60 00111100 
NJde: 48 00110000 li:de: 61 00111101 
ItJde: 49 00110001 N::>de: 62 OOlllllO 
R:de: so 00110010 Rde: 63 OOllllll 

&JWOSe that you have six ncxles attached to the DR Nat 
network. Por node nunber 4, refer to the table on the preceding 
page, ard you'll notice that the nwd:Jer to the right of node 
mmt>er 4 is 00000100. '!his Ill!ans that if you have an AICSlOO 
or IANSl.00 network controller board, your switch settings or 
jllllper settings should look like one of these caifiguraticms: 

AICSlOO 
9rritdl 5 

Off 

l = 
2 -
3 
4 -
5 = 
6 -
7 = 
8 -
(Ii = l 
OFF= 0 

Cb 

= 

High bit = subswitch a 

C-20 

0 0 

0 0 
0 0 
0 0 
0 0 
o=o 
0 0 
0 0 

Junpered = 1 
Unjunpered = o 
Bighbit = top 



Fbrmatting a disk erases all of the information on it, and 
it is not reconmanded that you format a disk during flOrnal use. 
It is also not reconmended that you run the destructive disk 
test, since this also destroys the information on your disk. 

FbrABtting a disk is useful, however, when you repack the 
disk. See llep:lcking the Disk in section 3.8 for a description 
of packing the disk. 

If yoo. format or destructively test your hard disk, you must 
reinstall the operating system on the hard disk. see Installing 
the cpnd:ing System on Your Bard Disk on page D-12. 

D:> not put any of the hard disk formatting pr03rams on ya.JI 
hard disk, since a user may accidentally run them and destroy the 
infornation on the hard disk. 

Begin the formattill3 procesi; by bat.:k.ing t.lJ? all fi l~.:; that 
you want to save onto floppy diskettes. 'lhis should oo dO!"P9 11'1 
single-user DDde. Remenber to use the WOO comand before you use 
IXJiN to ~t the system into MC-OOS single-user node. R!fer to 
Olaptec 3 for information on how to back up disks. 

QlOE! all the files on the hard disk have been oopied onto 
flq:py diskettes, press the RESET button and load the CP/M system 
diskette with the label aCP/M-86 Diagnostic Dlslc~tte." If, 
however, your system inoorp:>rates the Ronan Controller, press the 
RESEl' button and loa3 the MC-OOS diskette with the label "MC-OOS 
Diagnostic Diskette.• (lollile either diskette can be ~sel, Gifford 
CTilfltltec S-J:3t~;ns recoom=nds ilsing the MC-IX>3 ,1 i.-Jk~tte on the 
Konao.) DJ ~t run any hard disic: format progra.lllS in nul ti user 
!!Ode. 

11Ccocding to your hard disk subsystem, go to the appropriate 
section in the following pages. N:> matter what type of hard disk 
you are foratting, the last tt«> steps that the FM'IHARD program 
perform.s are to run the INI'IDIR program to initialize the 
directory and the SE'!' program to enable date and tinestarrping. 
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~ 8-Inch with the Disk 2 controller 

Format Morrow MlO, M20, or M26 drives running en the 
CanpJPro Disk 2 disk ooo.troller with the DISK2 progran. Give the 
cnmtard: 

A>DISK2 [dri\letype] [arguments] 

'!he narivetype" is either M10 or M20, depending upon the 
capacity of yo.tr hard disk. The arg\ll'lents are: 

IIUVE m Specify a i;hysical drive (0-3) to be formatted.. The 
default is drive o: 

SKIM· nn Specify the skewing factor to be used. '1'tle ~ted 
value is 2. 

FCBM\T Focmat Ctlly the headers. 

IW'A Set all the· data bytes to .ES hex. 

'1mr Perform a destrootive test ai the data fields. 

· SEBK Perform a non-destructive seek test. 

ALL Perfotm the format, data test, and seek test. 

To format the disk, use the ArL argument. The fotmatting 
takes two hours to <XIJl>lete., The program displays: 

Pamatting Tra:k 0: D Bard 0 SOft 0 

Tte track number is given before the ooloo., am the n\illtler 
of hard and soft sector errors (if any are fouOO.) is displayed to 
the right of each entry. lf many errors are repxted, ccnsult 
your DISK ~ 'l'ElllfiCAL MANOAI. . and ccntact your dealer. 
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After the disk is formatted, the system displays: 

seek 'B!st 

'lhere are twelve passes in the last test. ltlen it is 
finished, bad sectors are listed. ~ sectors that are foum are 
mawed out and blocked from use. 

5.25-lneb witlt the Bonm OJntroller 

Pbrraat Gifford Conputer Systems 5.25-inch hard disk drives 
running oo the Kenan controller with the In:FMT progr~ 

Give the oamand: 

IJhe •type• is either FS-5, FS-ll, FS-16, FS-21, FS-37, 
FS-40, or PS-56, where the secon:J nwri>er matches the size of your 
hard disk in Egabytes. 'lhat is, if you have a 21 megabyte hard 
disk, give the ~ype" as F5-2L 

'Dle q>ticns are: 

BAD M8(>s out the bad sectors on the hard disk. Before you 
type this <X>lllllimd, you nust type: 
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to find out wich sectors are bad. write these 
nunbers &:Mn. Suppose that yw have a 37 ~e 
hard disk drive, and the lXl:FMI' MAP ccmnand has 
Wicated that cylimer 1200 and head i3 are bal. 'lb 
mp the bad cylinder am head to a bad map list, type 
the following conmand: 

0A>rn:FMT FS-37 BAD 200 3 

'1he IG:IMT program will display a nessage iniicating 
that it has ma]p!d cylinder #200 a00 head f3 to a bad 
map list. 

DRIVE n Specify a physical drive, either 0 or l. ':lllis is used 
only if you have b«J hard disks attached to your hard 
disk cmtroller. '!he first drive, (0) is oon..-.ected on 
the right of the board, w the secor.:l drive (1) is 
oamected en the left. 

d: Give the letter of the logical drive, such as A:, B:, 
etc. If you have tw hard disks connected to cne 
CCXltroller, the letters for both drives are as if the 
disk was the first disk (that is, A: arx1 B: instead of 
D; and E:). 

SKBf n 

Creates a list showing bad sect.ors ai. the hard disk 
drive. 

Olange the skewing factor from the default of 2. 'lhis 
option is rarely used. 

'lest the disk for bal sectors, erase them and then 
format the disk. All information on the disk is lost. 
Although this takes longer than simply fortMtting the 
disk, it will give you better performance from your 
hard disk. 



'D!st. the disk for bad sectors without erasing them. 

Clear the disk witlx>ut affecting the bOO sectors. 

Fbrnet the disk am clear out bad sectors withalt 
testing it first. All information on the disk is lost. 

If you specify a drive nunt>er but no drive letter, the 
entire hard disk is formatted. If you give a drive letter but no 
drive m.mber, drive O is assumed. 'Jhe drive nun:ber am drive 
letter nust be specified before 'lEST or Et>RMAT. 

Ebr ex1111Ple, to test and format c:nly drive B: of a 21 
negabyte drive, give the o::mnand: 

OA>Dl:PMT ~21 B: TEST 

'lb test anl format the second drive if you have two 11 
megabyte drives, give the CXli1llB1ld r 

01.>0X:EM!' ~u · DRIVE 1 TEST 
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5.25-Inab with the Disk 3 Qmtro1ler 

Format Gifford Cl:mplter systems 5.25-inch hard disk drives 
running oo the Disk 3 oontroller with the DISIC program. 

Give the C'".(JlllDBM : 

'1he •type• is either FS-5, FS-11, FS-16, FS-21, FS-37, 
FS-40, or FS-56, where· the secom nunt>er matches the size of your 
hard disk in megabytes. 1Ihat is, if you have a 21 negabyte hard 
disk, give the "type• as FS-2L 

':Ole optioos are: 

DRIVE n Specify a physical drive, either O or L '!his is used 
cnly if you have tt«> hard disks attached to your hard 
disk controller. 'lhe first drive, (0) is cxxmected on 
the right of the board, and the seoond drive (1) is 
oonnected oo the left. 

d: Give the letter of the logical drive, such as A:, B:, 
etc. If you have two hard disks oonnected to one 
oontroller, the letters for both drives are as if the 
disk was the first disk (that is, A: and B: instead of 
D: and B:). 

SKEW n Olange the skewing factor from the default of 2. 'lhis 
option is rarely used. 

'l\!st the disk for baJ sectors, erase them and then 
format the disk. All information on the disk is lost. 
Although this takes looqer than sinply formatting the 
disk, it will give you better performance from yoor. 
hard disk. 
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E\:Jrm.t the disk an:'J clear out bad sectors without 
testing it first. All information on the disk is 
lost. 

Clear the disk without affecting the boo. sectors. 

'lest the disk for bad sectors without erasing them. 

If you specify a drive nunber but no drive letter, the 
entire hard disk is formatted. If you give a drive letter but no 
drive number, drive 0 is assuned. 'lhe drive nUJJber and drive 
letter IlllSt be specified before 'IE.ST or FORMAT. 

For exmiple, to test and format just drive B: of a 21 
megabyte drive, give the oonmand: 

0A>DISK3 FS-21 B: TBS"l' 

'lb test and format the secorxi drive if you have two 11 
mega~te drives, give the~: 

Dl>DISO FS-11 DRIVE l m9T 
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B:>ot the system with the cP/M-86 diagnostic diskette, and 
give the carmam: 

'Ihe program responds: 

Discus 111.0, M20 ana M26 hard disk fonat pmgra, R!Y. 2.1. 
ClXXJSe the desired flD:ticln: 

L = l\a:at a logical drive. 
P = !tawt cm entire psysical drive. 
c • Qntime - in~ test. 
D = Rm a Diajicetic test. 

Fnter (P) to format the drive: 

ltmCtial (RlfliJM to exit):F 

inte program pronpts: 

Btter i;ilysical nmbec to be tested or fotmtbed (1-4:, REll8 to 
exit): 

Eh.ter the drive m.uiber a00 press RE1'URN. '!he drive nunber 
is l for the first drive, 2 for the second, etc. 
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'nle progra pronpts: 

Select the clri.e type: 

A = Discus 1116, 26 megabyte drive. 
B""' Discus MLO, 10 megabyte drive. 
C • Discus 1118, 20 megabyte drive. 

Drive type c••• to ezit): 

Ehter the letter oorrespOnding to your disk drive type and 
press RE'lUHR. If you have an MlO, the system asks: 

select drive tnie: 

F = ftljitsu 
JI• JLmea 

Ehter the l tter un and press RElURN. fbr all drive types, 
the program prmpts: 

lhter aw ust of ftEmttinJ desired.: 

B == fm:•t S tvs only (data remins intact) 
D = erase Dlta fields al.so 

Pbrllat the headers ani data: 

J!bnctiat:D 

'!he program pconpts: 

litJcmtting the entire piysi.cal drive will take about four 
mi.laltl!s. ••• •· .................. ·• ........... . 

All finisbal, returning to cP/M 
Press ICBDIM to return to CP.AI: [RE'IURN] 
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IJbc;ting the Ik'ive 

YOU cnly need to test the hard disk if you receive disk 
errors after the disk has been fornatted. Do not run this test 
without first O•ilaeting your dealer. 

"lhis test destroys any infonnaticn oo ycur disk, aOO. you 
111.1st reformat the disk after the test is conplete. 'lhe test takes 
six to fourteen hours to ccmplete, deperrling oo the size of your 
disk. 

'&st !t:>rrow MlO, M20, or M26 drives running oo the fl£A disk 
controller with the FM'lHD program. Pbllow the instructions in the 
SbBtting Down Your System (section LB-1} of this nanual. lkr:>t 
the system with the CP/M-86 diagnostic diskette, arx1 give the 
ooarnand: 

If you have just turned 00 the hard disk, allow tine for it 
to stabilize (about two minutes) before beginning the test. 'lhe 
program proupts: 

Dhrus 111..0, ll20 ma M26 hard disk foc&lt program, R!v. 2.1. 
""""'- tbe desired fUnctim: .. 

L = llcwt a IDgical drive. 
F =- ltxwt an entire IiJysical drive. 
c,.,, amtinoe an interrupted test. 
D =- Rm a Diagnostic test. 

Plmetim (R£'.i.W to ezit): 

Ebter (D) to begin the diagnostic test: 

bletim (DW to ezit) :D 
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'1he program prcmpts: 

lbr mch of a diilgnostic do you mnt to run: 

1 = Sectoc be1 L field test a'll.y. 
2 = sector data field test only. 
4 "' Seek M*f aim test a\l.y. 

COOose the diagnostic by a&ling together the desired opticms. 

If the suggested optioo sum is seven (7), all diagnostics 
are run. 

'!he program pr001?ts: 

Blter PJysical drive nuaber to be tested~ 
formatted (1-1, WWW to exit) : 

Ehter the nuntier an:3 press RElURN. '1he nwrber cocresponds 
to the order in which the drive is connected to MC-OOS. h 
program prarpts: 

Select tbe drive type: 

A• Discus.,., 26 Egabyte drive. 
B =Discus 18.0, 10 Egabyte drive. 
c • DiSCtJS -· 20 Egabyte drive. 

r.rive type (RAH• to ezit): 

Ehter the letter corresponding to your hard disk type and 
press RETURN. 
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'!he first areas tested are the sector headers: 

'lt:!Bti111j .mc:::t:xx:: ~s ....... • !;! • ................ 

For the next six to fourteen hours, information ahalt the 
tests is displayed oo the terminal. As each test carpletes, new 
descriptions are displayed such as "Seek test• or "Testing sector 
data.• Bcror information is also displayed if any are fou:OO. 
Ft>r exanple: 

M '"ltit Jim, '!RllLZ. 233, BBnD 0, SBCltit 2, CXD1T 189 

If this test reveals bad sectors or other errors, contact 
your dealer. ~ment:er that you m.tst format the disk after you 
run the des true ti ve test. 
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:rnstalling the cperating System en Your Bard Disk 

If you have reformatted your hard disk, follow the 
instructions below to replace the MC-OOS q>erating system on 
your hard disk. You only need to do this if you have reformatted 
your hard disk, sinoe Gifford Cl:mp.lter Systems includes all 
necessary files ai your hard disk before shipping it to you. 

Use the PIP utility to copy files from the floppy diskette 
back ooto drive A:. '!he format of the conmand is as follows: 

OA.>PIP A:~:*.*[VR:li] 

where d: is the drive designation for the flq:py drive which 
will be the source drive. 

N::>te that the small letter d: should be replaced with your 
ag:>ropriate drive designation. You can refer to the follCMing 
chart for the drive designatiCX'lS appropriate for your system. If 
yoo. have a single floppy drive system, assume that your floppy 
drive is tbe equivalent of the ieft-hand flq-py drive in the 
table below. 

Fl.oppy-ooly 
5MB hard disk 
lJl.t'.l hard disk 
l&f:> hard dist. 
2Ub hard disk 
37MJ hard disk 
4<M> hard dl.sk 
5~ hard disk 
84M:> hard disk 

logical Dr:ive Designatims 

Bard disk left-hand Right-ham 
logical Drives FlOPPV Drive FlOPPY Drive 

none A: B: 
A: B: C: 

A:B: C: D: 
A:B: C: D: 

A:B:C: D: E: 
A:B:C:D:E: F: G: 
A:B:C:D:E: F: G: 
A:B:C:D:E: F: G: 

A:B:C:D:E:F: G: H: 

System with two or JIDl'e hard disks add the same nunber of 
logical drives as shown in the table above for each hard disk, 
with one oc two floppy drives noved up in the alphabet (towards 
"P") .. 
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E. Progr ing serial :bts in IC-DE 

Advancei progranmers may want to interface non-standard 
RS-232 devices with MC-[X)S. You can control the cons::>le port 
fran either the 8085 or the 8088 using BrOS call m.mt>er fifty 
(50). A few precautions must be taken before connecting the 
device to the ·system. 

In the followin:J calls, be sure to use a valid terminal 
number, since invalid terminal m.mibers may stop the system. 
Terminal I'l\Rbers are the same as those marked en the back panel 
(0, 1, etc.) • 

For every i;ilysical terminal en your system, there is an 
MC-DCS "Physical Input Process" (PIN) which is responsible fcx 
switching virtual terminal screens and for CXllltrol characters "'s, 
""p, ""c, "'Q, and ""O. Since you cannot have two processes inputting 
frau the same port, you nust stop PIN frau inputting before you 
can beqin to pr:ogrcrn a serial port. 

Each piySical terndnal has its own queue called MXconsn, 
where n is the physical terminal number. MC-IXE mutual exclusioo 
queues enable you to open a queue with O OPEN, and read a queue 
with O REX>- s::> that your process can have-sole control of the 
queue Which is assigned to the rtiysical terminal nunt>er. 

This prevents other processes fran occupying that queue. 
YoU tmJSt set a flag to alert the PIN process to cal 1 the same queue. 

This alerts the PIN process to await the queue Which you ate 
currently holding. This prevents the PIN process fran inp.ittirg 
to the serial p:>rt which you are trying to program until you release 
the queue with Q_WRI'l'E. Ycu are now able to program the serial port. 

Set up a 5-byte area of memory for the BIOO descriptor. 

B-bit programs load the C register with 32H, and DB with the 
address of the BIC6 descriptor. 
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16-bit prograrrs load the CL register with 32H, DX with the 
offset of the BIOS descriptor, ard OS with the segment of the 
BICS descriptor. 

The structure of the BIOS descriptor is: 

!!UC argl TIPB arg2 arg3 

6 

'lbe first byte, PUC, is always 6. The third byte, TYPE, is 
either 1, 2, 3, 4, 7, or 8: these represent setup, output, input, 
i.nplt status, extefrled status, and ex:terwSed setup, respectively. 
The three argments depen:l oo the value of TYPE. 

setup TYPE= 1 
argl = {:hysical terminal nmober (console· mmt>ec) 
arg2 = bits O - 3: select ba.oo rate 

0 = 9600 
1=110 
2. 300 
3 = 600 
'= 1200 . s. 1800 
6 = 2400 
7 = 4800 

.8=9600 
9 • 19200 

bits 4 - -5: select parity 
O • no parity 
1 = cd3 parity 
2 ,. even parity 

bit 6: select m.RJer of stop bits 
o = 1 st.op bit 
l = 2 stop bits 

bit 7: select I1Ulltler of data bits 
0 = 7 data bits 
1 = 8 data bits 

arg = hardshaking 
O = ro han:lsbaking: 
1 = DrR handshakIDJ 
2 .. xaf,/»JFF -
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Out.pJt 'nPE = 2 
argl = character to outp.Jt 
arg2 = oonsole nurrber 
No value returned. 

Input TYPE = 3 
argl = ?tYsical terminal runber (oonsole number) 
Returns t¥te in A register (8085) or AL register (8088). 

Status TYPE = 4 
argl = {ilysical terminal number (oonsole number} 
Returns input status, (0 = not ready, FF = ready) in A register, 
(8085) or AL register (8088). 

Extended status TYPE= 7 
argl = i;i'lysical terminal number (OCXlSOle number) 
Returns extended hardware informatiai in A register (8085) or AL 
register (8088). The hardware status is iooicated by the 
fol lowing bi ts: 

Bit f 
0 
1 
4 
5 
6 

0 
DSR high 
Ill> high 

ok 
ok 
ok 

l 
DSR low 
OCD low 

parity error 
overrm error 
framing error 

Normally, DSR is line twenty (20) and OCD is line eight (8) 
of the RS-232 connector. 

Exterded setup TYPE = 8 
argl = filysical terminal ntlllber (o:nsole number) 
arg2 = set parameters 

Bit I 
0 
l 
2 
7 

0 
set Dl'R high 
set Rl'S high 

no break 
no reset 

1 
set M'R low 
set Rl'S lCM 
serrl break 

reset all errors 

Normally, I71'R is line six (6) and Rl'S is line five (5) of 
the RS-232 COiialeCtor. 
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The following example is a C pr03"ram that uses the calls 
described on the previous page: 

/* 
* LcJ:.lical pxt we will be talking through 
*/ 

ldef ine 5 

I* 
* M:-o::is q:erating system functioo calls used in this program 
*/ 

ldef ine 
ldef ine 
tdef ine 
ldef ine 
idef ine 

/* 

S BIOO 
riN FLAmEr 
0 cffN 
QRFAD 
P IBAY 

50 
133 
135 
137 
141 

* Flmcticn 6 exterxled XIOS call o::mnards 
*/ 

fdefine 
tdef ine 
tdef ine 
tdef ine 

I* 

1 
2 
3 
4 

* IC-1'.XlS Queue Parameter Blcx::k def intioo. 
*I 

stroct f' 
int 
int 
int 
char * 
char 
} .,, 
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/* 
* M:-rx:>s BIOS Descriptor 
*/ 

stri:ct xios 

ma.in 

/* 

{ 
char 
char 
char 
char 
char 
} xios; 

xios ftn:; 
xios-argl; 
xios-type; 
xios-arg2; 
xios_arg3; 

pxt_name[8]; 
c; 
count; 

qpb.QEX> buffer = O; 
qpb .qpb -queue id = 0; 
sprintf-(port name, "%d ", PC.Rr); 
strmove ( &qpb :-qp:, name [O] , "MXo:Jns " , 8} ; 
st.rno\.1e ( &qpb .qpb :nane [ 6] , port_ name, 2) ; 

bOOs (Q <PEN, &qpb) ; 
bias (Q -RE'AD, &qpb) ; 
bdos cm.v FLMmr, axso + PCRr> ; 
bdos (P JE:AY, l); 
pinit {); 

for 

} 

(count "" O; oount < lO; count++) 
{ 
c =pin {); 
}t (c); 

* Return charac:ter f rau selec:ted p:>rt 
*/ 
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pin {) 

/* 

{ 
xios.xios func = 61 
xios.xios-ar9l = PORI'1 
xios.xios-type = mPOT1 
return~ (S BI09, &xios); 
} -

* OutpJt a dlaracter to selected rx>rt 
*I 

pout (c) 

/* 

char CJ 
{ 
xios.xios ft.me = 6; 
xica.xios-arg2 = PCRI'; 
xios.xios~type = CXJTPUTr 
xica.xios-ar9l • c; 
bckJs (S sfa;, &xios) ; 
} -

"' Set up the selected pxt 
*I 

pinit (l 
xios.xios fmic =- 6; 
xics .xios -type = am'; 
xi.cs .xios-argl = PCR:r; 
xios.xios - arg2 = OxcO; 

/* 8 databits, 2-sto}:bits, no parity, 9600 l:aud */ 
xioe.xios arg3 = O; /* No handshaking */ 
bdoa ts Bros, &xios); 
} -
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F. Using the Printer Ptrt m '1'eleVideo 'J.'enUmJs 

The printer port en the TeleVideo 925 or the TeleVideo 950 
has limited use. All informatien which goes to the printer port 
IfllSt pass through the terminal and nust be displayed en the video 
screen. Since the terminal is not a pr inter, it may not reoognize 
printer control dlaracters or special characters imbedded in 
ASCII files. The printer p::>rt can be used with the Cl'RL P {"I>) 
printer toggle, and with o:mnards such as TYPE, which a.re 
intended to seni infotmatioo. to a video screen. 

If you are goirg to attach a printer to your TeleVideo 
terminal, be sure that the cable between the terminal and 
OCX1p.1ter, or between the terminal and rood.em, has pi.n-:-20 of each 
em C0111"'1E!Cted, so that the caaputer and terminal can use om 
handshaking. The terminal, carpJteC', and printer IIllSt operate at 
the same baud rate, ani the terminal must be attached to an· 
Interfacer lx>ard, not the System SUW<Xt board. 

The cable between the terminal am printer must also be able 
to handle om handshaking. Be sure that pin-20 en the terminal 
em of the cable is ccnnected to the DrR pin 00 the pr inter ervi. 
Foe example, oo. Diablo printers, this is pin-20: oo Okidata 82A 
am. 93A printers, this is pin-11. 

'!'his terminal-to-printer cable can be tested ~using it to 
eonnect the printer directly to the carplter's printer poet. Send 
a few pages of text to the pr inter, and check the outp.it for lost 
characters. 

If the terminal is a TeleVideo 925, set the internal 
switch S3-10 down. Thi.$ connects the Ol'R line (pin-20) to the 
ex>mpUter. · 

'l1le COKIRUl'licaticns p.rot:ocol between o:mp.iters ·ana. teaninals 
is different f ran that between CCllp.lters an::i IOOderns. When 
a:mm.micating: with terminals, xa:l/XOFF must be disabled; when 
camaunicating with rrodene, XCti/XOFF must be enabled. 
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You nust enable or disable XCN/J«>FF in the TTYS file on the 
compJter. send a character from the caup..lter to the terminal (or 
type the chiiracter in local lOClde on the terminal) to enable or 
disable it in the terminal. F.nable XOO/IDFF in the terminal by 
sending a C1'RC.. O ("O) (A9:II value 15 decimal, OF hex) 1 disable 
>Df/n'F with a Cl'RL N {"N) (M;CII value 14 decimal, OE hex). 

While the terminal is rurming, turn the printer Ch t7j 
seming the terminal an ESCAPE@ (ASCII values 27 and 64 decimal, 
lB and 40 beX). All data received k!z1 the terminal are transmitted 
to the ~inter. 

Turn QI'!' the pr inter by sending the terminal an ESCAPE A 
(ASCII values 27 and 65 decimal, lB and 41 hex). 
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If you id3. IEEE 696/S-100 b:>ards to your IC-lX.6 system, you 
RUst be sure that they do not conflict with the I/O ports already 
assigned. The follc.ving chart lists all of the pxts used~ the 
systan. You may use devices that do not conflict with any of the 
ports listed. You can also use devices that ccnflict with the 
ports listed with an asterisk (*), as laig as yoo. do not have the 
device listed for those ports. For example, you can aid a device 
that uses port 64. You can also acXl a device that uses pxt ES, 
as lcng as you d6 not have a PMMI m::dem attached to the system. 

POrt I in eez 
00-01 
02-03 
04-05 
06-07 
08-09 
QA-QB 
OC-OD 
OE-OF 
10-17 
18-l.P 
20-2F 

*30-3F * 
40-41 
42-4F 
SO-SF 

*S0-83 * 
*90 * 
*BO-Bl * 
CO-C3 

*C6-C7 * 
*C8-C9 * 
*D0-03 * 
*07-07 * 
*EO-E3 * 
*E4-E7 * 
*FO-FO * 
*FlrFE * 
*FD-FF * 
*FE-EF * 

DeVioe 
Interfacer 1 or 2 I 1 
Interfacer 1 or 2 I 2 
Interfacer l or 2 f 3 
Interfacer l or 2 t 4 
Interfacer l or 2 t 5 
Interfacer 1 or 2 t 6 
Interfacer 1 or 2 ft 7 
Interfacer l or 2 i 8 
Interfci:::er 3 or 4 I l 
Interfacer 3 or 4 I 2 
Reserved by Gifford Cauputer System 
Alloy Fngineering tape controller 
Futurex data encryptiai. board 
Reserved by Gifford Calp.lter Systems 
System Support l 
M:>rrow BOCA disk controller 
Disk 3 hard disk controller 
I:R Net network controller: 
Disk 1 or Disk 1A flqpj disk controller 
MDRIVE/H 
Disk 2 hard disk controller 
SemiDisk 
Kalan hard disk controller 
re Bayes ItDdein 
Pf.MI nnlem 
Selector channel (part of Disk 2} 
CPU 8085/88 or CPU 8086/87 
Mcr::rotech MI-286 (80287 uses F8, FA, FC) 
CPU-Z 
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R. Rotes m I 7alling WcxdStar and d:sASI!: II 

The following will help you run the ~dStar text processing 
progran more efficiently en your MC-OCS system. If you purchased 
WXdStar frcm Gifford canputer Systems and your printers and 
terminals were known, it is already installed en your caaputer. 

If }10'.l reinstall WordStar, you do not need to reset any of 
the flags listed oo pages 8-5 or 8-6 of the w::m:srAR nerALIATICN 
MA!U\L. Since M:-005 treats 8-bi t programs differently from 
MP/M II, rtDSt of the timing considerations that are discussed on 
these pages are not valid for your system. 

If you reinstall your COf!J of WordStar, the following labels 
should be set with the INSl'ALL program: 

Label Rew setting 

D:ELaJS: l 
Dl!Ut1IS: 1 
D.ELl: 0 
JEL2: 0 
DEL3: 0 
DEL4: 0 
OELS: 0 

These labels refer to values used in timing loops for 
certain delays in Word.Star. They take valuable cru time am slow 
dcr.rirl l'ixdStar and your system. 

These values work for TeleVideo terminals. If you have other 
terminals, m:li the aoove settings prevent you fran running 
Word.Star, set the values higher. 
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Printer Rel E 5 e: 

'l'here are other looatiatS in WXdStar that should be patched 
with the OCfl'86 program. There is a bu1 in WordStar that does not 
release the printer when you finish printirq a file. The 
following are terminal sessions with IX>T86 to free the printer in 
8- and 16-bit WordStar, Versic:n 33 and 8-bit WC>rdStar, Versioo 
3Jl. The boldfaced characters are values that you should enter. 

16-bit 11:JrdStar, versial 3 .. 3: 

Oi\>IIJl.'86 
JDr86 1.1 
-1113.(JI) 

9mRr ~ 
4400:0000 4400:54FF 
-s32t 
4400:0324 90 e9 
4400:0325 90 39 
4400:0326 C3 00 
4400:0327 90 • 
-s&l6 
4400: 0846 90 e9 
4400:0847 90 2b 
4400:0848 C3 fb 
4400: 0849 00 • 
-s33d 
4400:0330 00 e9 
4400:0338 90 39 
4400:033F CJ 00 
4400: 0340 00 • 
-slla 
4400:033A 00 e9 
4400:0338 90 41 
4400:033C C3 00 
4400: 0330 E9 • 
-s360 
4400:0360 00 bl 
4400:0361 00 Oc 
4400:0362 00 od 
4400:0363 00 eO 
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4400:0364 00 80 
4400:0365 00 ff 
4400:0366 00 11 
4400:0367 00 75 
4400:0368 00 Oa 
4400: 0369 00 c6 
4400:036.A 00 06 
4400:036B 00 ba 
4400:036C 00 02 
4400:0360 00 e9 
4400:036E 00 Cl6 
4400: 036F 00 06 
4400:0370 00 bd 
4400:0371 00 02 
4400:0372 00 e9 
4400:0373 00 c3 
4400:0374 00 bl 
4400:0375 00 9f 
4400:0376 oo m. 
4400:0377 00 eO 
4400:0378 00 c3 
4400:0379 00 bl 
4400:037A 00 13 
4400:0378 00 al 
4400:037C 00 eO 
4400:0370 00 c3 
4400:0371!: 00 bl 
4400:037F 00 06 
4400:0380 00 b1 
4400:0381 00 fe 
4400:0382 00 oi 
4400:0383 00 eO 
4400:0384 00 c3 
4400: 0385 00 • 
-tllrn8r .QI). 

-"C 
®' 

APPIR>IX B 
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This Control C ("C) will return you to the system prclll)t, 
OIP, or whatever your current drive really is. Test the patched 
version, to make sure that you made oo keystroke errors, before 
replacing your old oopies with this enhanced versioo. of TrixdStar. 
Then type the ccmnands: 

Riii ts .am 1s:wr .OI> 
SBl' IE .CJE[sys,roJ 

8-bit tlXdStar, versicn 3 .3 

OA>Im86 
ID1'86 1.1 
~.OJI 
srARr EH> 
2800:0000 2800:3DFF 
;;6lt 
2800: 0614 00 C3 
2800:0615 00 CB 
2800:0616 C9 02 
2800:0617 00 
-Sl.CD 
2800 : OlCB 00 OB 
2800:0J.CX:: 00 9P 
2800:01CD 00 C3 
2800: OlCB 00 OS 
2800: OlCF 00 00 
2800:0100 00 
ULiiSi ..all 

-"C 
QA> 

'lhls Cootrol C ("C) will return you to the system prcmpt 
fM>, or whatever your current drive really is. Test the patched 
versioo., to make sure that you made oo keystroke errors, before 
replacing your old copies with this enhanced version of W:>rdStar. 
Then type the o:zmands: 

Rl!ll 1B.aJ!I !EIWl'.<DI 
SBr 16.<Dl[sys,toJ 
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Affl'JR>IX B 

8-bit 1lliJBta:, Vt!!rsim 3.0 

OA> IDl"86 
-RE.CXll. 

srART !a) 

2800:0000 2800:3DFF 
-6610 
2800:0610 00 C3 
2800:0611 00 • 
2800:0612 C9 02 
2800:0613 00 • 
-SlSl 
2800:01EO 00 • 
2800:01El 00 • 
2800:01E2 00 C3 
2800:01E3 00 OS 
2800:01E4 00 00 
2800:01ES 00 • 
-1113.a:ll 
-"c 
OA> 

When ycu reinstall WordStar, the mSTALL program asks what 
you want to nme the new cop • The IN9rALL program will write 
that name in the program, arKi you cannot rename it later and 
still have the lUI subccumaOO of WocdStar work. 

Troubleshooting a Beinstallaticm 

Before yoo. reinstall WordStar, write down the printer 
configuration, coomunications protocol, and outp.it device, which 
are displayed when you start running Wc.icdStar. Be sure to keep 
these settings when you go through the reinstallatioo., so that 
'JOO.C print.el' WX'ks oorrectly. Al.most every printer will Wt:>rk 
with the settings "Teletype-like printer," "No Catmunications 
Protocol,• md •CP,IM rsr: device." 
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Install.at:i.m of d3ASB- II, Yersicn 2 .-4 

During the installatioo process, when the screen displays: 

Ollnge lli!ICl:O, date, etc (Y/lQ? 

Answer ~ by typing (Y), and the screen will display: 

Bntec a c:har:acter to be used for i.ndi.catirl] IMCEOS 

oc a MilW for a default charact:er of aq;:ersand. (&) 

Specify an anpersard (&:) by pressing REl'URN. The screen 
will display: 

Type a mm if the errac axrecticn dialogue is to be 
used, er my otber key if m diaJcq.1e is wan.tea: 

Press REl'URN ard the screen will display: 

A - at'/M 2.2 
B - MP.Al II systelit 

Specify that you are using an MP/M II by typing {B) .. 

only this part of the procedure is specific to M:"'"fm .. 
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I .. Dlle::tary of System Piles ~ by Gifford ~ Systems 

The only file which is essential in loading the operating 
system is llC.OOS. All other files are optional. This Ck>es 
oot mean that all the remaining files can be deleted. You should 
keep as many of the files in user area o, drive A: as you can. 
You I11Jst have ernigh system programs, (such as PIP.cMD aOO. 
ERA.CMO) to operate the systen effectively. If you run any 8-bit 
program, SN.cMD must be on user area 0, drive A:. 

There is oo reascn to delete any of the files unless you are 
running a flog¥-oo.ly system arrl space on drive A: is critical. 

Your MC-tOS system is distrib.Jted on up to four physical 
diskettes: the MULTit6ER mD.JRRENr IX>S SYSl'EM DISK, the 
MUL'l'ItEllR c.:xHilRRENr o::G XIQ3 DISK, the DR Ne.T N.EmOKING DISK, 
and the MULTIUSER CXIC.lRRENl' 1)()3 Ul'ItITIES diskette. Systems 
that are not linked to 00. Net networks do not include the DR Net 
diskette. A listing for all of the files contained on these 
diskettes is provided ai the foll011ing pages. 

Files with the extensioo .ClJN and ..RSP are required bir 
GENXPM. Piles with the extension .cMD are cannarXI files, which 
may irclude system caanarrls and 8-bit dBASE II ccmnands related to 
system fuootions; th::>se with ~ are sample files; and those 
with J:& are dBASE II database files. Applicatioo programs 
which are widely used on your system should be located en user 
area O, drive A:. This makes them accessible t.o all user areas. 
Use the Sft camtand to set ca111ooly used appl icatioos programs to 
system an:! read-only status. 

Data files (files with oo extensioo, arrl files that have the 
extensions .HLP, .KEY, .NDX, and .DBF) can have the DIR 
attributes. HFLP files (.HLP) must be set with the R) arrl DIR 
attributes to be acx:essible fran all directory areas. 
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ABCRI' .. QI) 

"AP.Oil 
AS486.0ll 
ATTACH.Oil 
BUFFER.OU> 
BUFO.OI> 
BUFl.()I) 
BUF2.C>1D 
SUF3.0ID 
<XlMINIT.QI) 
CHEOl.om 
CHSEr.OC> 
CLO:K .. Qm .. 
COOSOLB.Q4' 
CPY .OI:> 
D\'1'E.QID 
D\YFILB .CM> 
OC11'86.0E 
DIR.()[) 
IJOilq.QID 

CSKW!'.OlJD 
DSP.Qm. 
ED.CMD 
ERA.Oil 
EMQ.<X> 
FILES.00 
FCHIAT.OE 
CDQD.(M) 

HELP.Oil 
HELPNOX..040 
INITDIR .040 
KEYS.om 
room.SAM 
LOOCUr .SNit 
LPRS 
MAIL.Oil 
MAIL.HLP 
MAIL.NDX 
MAKEJ>ID 
t«:.003 

KXO;.HLP 
Kin3.NDX 
NEN.JSBR.om 
PA.SSWD 
PASSm.HLP 
P~.NDX 
PASm«JRO.OID 
PIP.<Ml 
PRDrr.Clm 
mm.om 
SDIR.OtD 
SEI'.CM> 
Sl!rlMB4 .om 
SlDi.QI) 
SPACE .. Ott> 
SPL.OID 
SPOOL.om 
Sf.Dirr.CH> 
SW.am 
SW86.CM> 
SYI'C.CMD 
SYSDISK .Oil 
SYSGEN.OID 
SYSINIT. SNol 
SYSJ!AT.OID 
TIME.CM:! 
TIMELCG.OID 
TIMFUlG Jl3F 
TJMB[.(); .SUB 
'l.'IMm.OGl..CM) 
TJ'.tofJ:L002.0ID 
TIMEU:lG3 .OID 
TIMEL004.0ID 
TIMECOOS.0'10 
TIMELCX.iK.OID 
TIMFUXiX. .IBF 
~.om 
TIMErOOZ .CM:> 
'1'l'YS 
TYPE.Oil 

UPTIME .CJill 
OSER.QI) 
USERINIT .SAM 
\ODlE.OI> 
VI"950.KEY 
vm.:sso .l@.t' 

V'r1'YS .SAM 
WOO.OD 
WRITE.Oil 
WIMP.r:eF 
ZWIMP.CMD 



This diskette is SUR?lie:l cnly for systems that are part of 
00. Net local area networks. 

llE1'IIJBt I di YW lX8 XIa; DISK 

G!NO:PM.QI) M:.006 BUFFER .QI) 

BOOS.CC6 G::::S.RSP HRD32K-l. 
CIO.a::N MIHRY.RSP HRD32R-2. 
MEM.CXN PIN.RSP HRD64R-l. 
RIM.CXN SHELL.RSP HRD64R-2. 
SUP.CXN STATUS.RSP FLOPPY. 
SYSDAT.cm vr:»r.RSP cn.£lNER.Lat 

OCBOOT.Im 

Xll30704 Xl090708 Xlll0706 
X2131504 X2091508 X2111506 
X2130704 X2090708 X2110706 
Xll31504 Xl091508 Xllll506 

Xl070702 Xl090704 Xl05070.f 
X2071502 X2091504 X2051504 
X2070702 X2090704 X2050704 
Xl071502 Xl091504 Xl051504 

Xl060703 Xll00703 Xl030702 
X2061503 X2101503 X.2031502 
X2060703 X2100703 X2030702 
Xl061503 Xll01503 Xl031502 

The file extensions of the XIQS files will ind.icate the 
hard disk o::nfiguratioo. The XIO.S diskette is used to custanize 
or reooofigure MC-rx:s. 
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CPM.SYS 
~.CMD 
M86.0E 
LONER.om 
CDPYSYS.Oto 
Mm.QI) 
DISK2.Qe1D 
SPCE'Ml'.Qm 
[)!SK2JXX: 
EMI'fm.om 

APPIR>IX I 

The files on the CP/M-86 diagnostic diskette are foe use in 
troublesixx>ting aOO. maintenance. These files should not reside ·· 
on the hard disk, b.Jt should be loaded fran a fl<QYt drive if an 
occasioo arises that requi~es the use of CP/M-86. This single
user operating system can also be used to SQPPC>rt 16-bit 
applications that require ioore system RAM than is available when 
the K:-COS operating system has been loaded. cniy the system 
console is a functional terminal when your system is operating 
under CP/M-86. 
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J. cBSB n .... •ts 

Giffocd CQoplter Systenv3 has developed several dBASE II 
ccmnani files which will be useful to dBASE II pr03'ranmers. 
These canaOO. files inclu:le: 

Executes K:-00.S functicn calls fran a dBASE II 
program. 

smM>.CJm Executes an IC-ta; o::mnand from a dBASE II program. 

GIJlidB.(]11) Stores the le-DJS system date to the dBASE II date 
flmCtioo. Also prints date and day of the week. 

Gitl'tW.<JI> Displays the time of day. 

nwr.am Detaches the list device, enabling other users to 
print to that device. 

on1·10.01> Allows a dBME II user to use the OOIT TO functiai. 

Displays the dBASB II user's terminal JlUlli)er. 

'ftle DDSt parter ful of these oc:mnands are the CALL .Oil and the 
SYSCM) .CH>. 

In cdSitiai to the dBASE II cxmnand files developed for 8-bit 
processors, listed alx>ve, Gifford Catplter Systems has developed several 
dB.ASE II CXlllllNld files for 16-bit processors. 

Executes I<HX>S functiO'l calls fran dBASE II 
prOCJraftlS. 

1'lCdil'Mt .l'IG Detaches the list devke, enabling other users to 
print to that device. 

Qilt.M'.£.JR; Stores the M:-OOS system data to the dBASE II date 
fun=tioo.. Also prints date and day of the week, 
as well as the time of the day. 

sm:Jl>.JlllJ Executes an M:-rns ooomand fran a dBASE program. 
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ant am 0>1'1'10 were not ccnverted for the 16-bit prooessor. 

The dcx:umentatiai arw3: listings for the coomands listed above follows. 

Purchasers of Gifford systems are hereby given permi.ssioo to 
reproduce or Ja:rl-ify the listings provided here. 

Cop/right 1984 Gifford Canputer Systene 
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CALL.OE 

Ccn::urrent IXS functic:n calls allCM a dBASE II routine to 
change printers, read the system clock/calendar, access a file 
that is located in another user area, or carry out a nUllber of 
functions which are valuable in a multiuser envircnnent. 

The CML.om file enables the d8ASE II user to make system 
functicn calls. This is done t7j storing the nunber (in decimal} 
of the call to be made to a nuneric variable called FUl«!l'ION. A 
mineric value mat ala:> be stored to a variable called ARG. This 
is the argulll!l'lt of the functicn call and may be zero for t:OOse 
functions which require oo argunent. The 00 CALL conmard will 
execute the routine, and the result can be found beginning in 
lcx::atic:a 48 decimal. The value of the first byte of the result 
is stored in a mneric variable called RESULT. 

Here is the dBNm n oode for any functioo call: 

S'Jnm' •m .. 
PCZB 29,""*1JQI 
mn:m mr(a;f256> ro AIG2 
Sl'CBB At0--(251*MG2) m ABGl 
PCBB 30,Alla 
PCB 31,JllG2 
l!CICB 32,58,2',0."79,42,30,0,235,205,S,0,34,48,0,201 
Sift CALL 10 32 
CAU. Rll 
Slam PIK(•) m RIBJl'.T 
mass tul.-;1,»m 
RBl\Rf 
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CALL.Oil is equivalent to the foll.CMing assent>ly oode: 

29 m JU.Cl' 
30 m AR; 
32 ua 29 
35 1171 C,A 
36 LBW 30 
39 JOii 
40 CALL 5 
43 SD 48 
46 IEt 
47 
48 re R8SIJLT 

tJbe following functia"l calls can be executed frcm dBASE II~. 
Progranmers sh:>uld refer to Digital Research Inc.'s CXHlJRRENT 
CP/M. CPERATII«; SY9mM m:GRAMMER'S REFERmD!: m for aaditiaial 
rn?Ormaticri. 

O System reset 
11 Get console status 
14 Select disk 
25 Return current disk 
24 Return l.Dgin vector 
28 write protect disk 
29 Get R/O vector· 
32 Set/get user code 
37 Reset drive 
141 Delay 
143 Terminate process 
145 set priocity 
146 Attach coo.sole 
147 Detach console 
148 Set console 
153 Get cxnsole number 
155 Get a date and time 
158 Attach list 
159 Detach list 
160 Set list 
161 Ccn:litiala.l attech list 
162 Ccn:litional attach console 
164 Get list nt.lllber 
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The set/get user code cannot be used to access restricted 
user areas that are oot specified in your login PASSWD file. 

The SYS::MD.cMD file is a dBASE II comnand file which allCMS 
executiai of an MC-DJS ccmnarrl. fran within a dBA.SE II program. 
Store the~ that you want to execute into a character 
variable called CMD. Then give the ccmnand oo SYSCMD. If the 
ocmllal'rl that you intend to execute is an 8-bit program, include 
the SW o•wenl in the variable string. 

For example, suppose that you want to execute DSKRESEI' fran 
within dS.11>.SE II: 

SltlAB 1ocesrem•r1 • m <JI> 
IX) SBJI> 

or if you want to PIP a file to another user area and drive: 

9lOlB 'PIP B:fitr .typ(G3]=A:fU= .typ[Gl..J 1 m CJI> 
00 SmJI> 

If you want to run an 8-bit program, then ioolude t.he SW 
carmand as follows: 

S'J.atE • Slf PllXi80 • m CJ1> 
00 sm>m 

Note: With dBASE II releases earlier than 2.4, avoid 
camtan'.!s "1ictJ return lDeSSages to the screen such as DIR. These 
messa;res tend to hang up the canputer. Versicn 2.4 or later can 
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execute carmands which send messages to the terminal am can even 
execute programs such as WOrdStar. 

'!he dBASE II listing for SYSCH>.ot:I is as follows: 

PCl{g 49408,229,14,145,17,196,0,205,5,0,225,126,35,50,50 
P1XB 49422,193, 79,.17,51,193,1216,35,18,19,13,194,19,193 
P<b 49435,175,18,14,150,17,50,193,205,5,0 
:RmB 49445,14,146,205,5,0,14,145,17,200,0,195,5,0,0,0 
SBr CAl.L. '10 49408 
Q1£ Oii> 

The PIP caonand cannot be used t.o copy files to or fran 
restricted user areas. 

This cnnnarYJ file will do a system functioo call to find 
the date. It will store the date to the dBASE II system date am 
print the date. It cbes a calculatioo. to fioo the day of the week 
am displays the day of the week aOO the date. 

OOI'B: In a:der to store the system date to dBASE II,. the 
~ II macro IlllSt be defined as an aq:>ersand {&). · 

Here is the~ II listing for GEDDM'E.<>m: 

9.ltmB 9Dt(PllB(l6)-6*Dft'(PBBK (16JIH> ,2) m -
S1tllB S!R(PBIE(17)-6*Jlft(PBllK(l7)/16) ,2) '10 dd 
S'1tll8 9?R(PIB(18)-6*lll!(Pll!K(l8)/16) ,2) '10 yy 
ser lllln 'l'O ,_ ·&cH r.yy 
SD'.BB VAL(lm) '10 month 
S'1'<BB YAL (cti) '10 day 
SJ.Um VAL(yy) 'l'O year 
S'1'CBB 708926 .ooo m BaseDay' 
S10ll!: year + 1900 '10 year 
S'ICBE mrc30.S'1*1alth) +:mr(365 .25'*Jear-395.25) +day m x 
IF .nth>2 

D' lllr(year/4) =year/4 
~X-l'l'OX 

J-6 



&SB 
S'B'.R!: x-2 '10 x 

IR>IF 
JH>IF 
mum year - HOO '1'0 year 
S'lmB (X - P J!Day)/7 .000 'l'O intenal 
S1tBB intea:ftl - Dft' (intecval) '10 fraction 
Sl'CllB Il!lr((fE'lEtim* 1.000> + o.s> ro DayR.
oo QSB 

CASB IJa:.yRm = 0 
S!Clm 'anJa.y' m ·aeekday 

CASB~=l 
SDa 'll:n1ay' m W!ekday 

CNB Dajlbi • 2 
SKa ... 11Jay1 m weekday 

CASB Da)9a = 3 
S10m ._..es'ay' m weekday 

CMB DI.JR•• 4 
S1'mB '!!waday' m weekday 

CASB 1lilytaa • S 
91'CIE 'Friday' m ueelcday 

CNB tla)tlll. • 6 
9Ba 'Satmdily' m weekday 

BRrAm 
BRISB 
? 1'l.'c:Jday is I + 111!iekday + I I I + ~ {) 
•£1\SB intKftll, frac:tkn, BaseDay, weekday, 1JE¥b1, X 
IBl'llll 
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This short o:mnard file pokes a routine to execute the 
functiai call which returns the time of day. That time is then 
peeked am displayed for the user. 

Here is the dBASE II listing fa: GETI'IME.CMD: 

S'JOm I I'D) Rlf 
PCmB 32,14,155,17,48,0,195,S,O 
sn cau. m 32 
CAU.RB 
STCBB PBBK(50)-6*IRr(PBBK(50)/16) m IDJR 
91tB PllB(Sl)-6*Illf(PIEK(51)/l.6) m MIN 
S1tBB PIBt(52)-6*IHr(PBBK(52)/16) m ss= 
? S'ftl(lllll,2)+1

: '¥.ml(llJH,2)+': 1 f6TR(SIC,2) 
--- RJ:a,llDl,S!C,Blll 
WWW 

This shxt <XRtla1'Xl file will poke a routine which will 
detach the list device, enabling other users t:o pririt to that 
device. 

Here is the dBASE II listing for FREEPmr .om: 

Slam' •mRM 
JICl[B 32,14,159,205,5,0,201 
SBr CAl£ 'l'O 32 
CALL RM 
RlfmnSE IOI 
1BL'lBi 
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This ccaRarld file effectively allOriS a user to utilize the 
•oorr TO fn' <XaDa1'rl in dBASE II. The calling conventioo. is as 
foliCMS: 

9l'CRB 1 udaf • • •kl' '1'0 CB) 
IX) qoitto 

In the pceceding exanple, u is the user area nunbet: where 
you would like to execute the coomand, and d is the drive name on 
which you would like the ooomand to execute. u and d are upper 
case, single alphabetic characters with A=user o, s.--user 1, etc. 

Par ample: 

9'B'.B •.x: -m GDi!UIJ' m 01> 
00 W1Ti0. 

Or: 

This will quit dBASE II a00 change the user area to user ll 
(J), drive C: and then subnit the file GIFFCK>.5UB. You can 
return ·to dlMSB n by invoking dBASB as the last line of the 
subnit • 

.. sum 'JC StWrr GlftCKJ' TO QI> 
lB> OSIR 11 
llB> C: 
1lC> Sl8lft G1MHJ 

.. 
• .. 

llC> tlllll 1 
lC> B: 
lB> 
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AH&C>ll J 

Here is the dBASE II listing for (JJITl'O.OID: 

P(XB: 49408, 70,4,17,90,193,126,18,35,19,5,194,5,193,62 
P(BB 49422,195,33,25,193,50,0,0,34,1,0,201,17,128,0,14 
PC.:£ 49437,26,205,5,0,58,91,193,14,32,205,81,193,58,92,193 
PCl£B 49452,14,14,205,81,193,58,90,193,33,93,193,214,2,71 
PCICE 49466,17,128,0,126,18,35,19,5,194,61,193,175,18,14 
Pam 49480,47,205,5,0,14,0,205,5,0,254,32,200,ll4,6S,95 
PCEE 49495,1.95,S,O,O,O,O,O,O,O,O,O,O,O,O,O,O,o,o,o,o,o,o 
PCR49517,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 

The USER cx:umard cannot be used to ac::ioess restricted user 
areas. 

This stat cxmnand file will poke a routine whiCh returns 
the user's terminal number. That m.lli:>er is then peeked alVJ 
displayed for the user. 

Here is the dBA.9E II listi1¥3 for Nl'.M.ot:>: 

ser 9Llt c.r 
SIDIB • • m IOI 
~ 32,14,153,205,S,O,S0,48,0,201 
SB!' OU. '10 32 
CALL RB 
S'10E PBIZ ( 48) m <XIB'.XIE 
? •am:•• s '-fSIR(aB:U".B,2) 
ml" 'DUC CB 

RF.d ..... 
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This routine allCMS 16-bit dBASE users to make M:-IXlS 
functioo. calls. It can be used to firxi the time or your terminal 
number, to finl oc change your printer device, to fim or change 
yr»r. user area, to detach your list device so others can print 
after yai finish, to set your priority, and rnt.J:h rrore. 

The MC-tn; fuoot.i.oo. cal ls are implemented by storing the 
rmmber (in decimal) of the call to be Iaie t.o a numeric variable 
called E"l:ICTttll. A mneric value must also be stored to a 
variable called ABG. This is the argument of the functioo call 
and should be zero for those functions which require oo argunent. 
The 00 CALL~ will execute the routine, and the result can 
be found begiming in locatic:n 48 decimal. The value of the 
first byte of the result is stored in a n1.Bneric variable called 
msut.T. 

'1'he following is the source code for CALL.PRG: 

9l(BB I I '10 .. 
PClCB 65297,.MICt'lCIC 
S1tl'8 mrca;.t"l56) m AlC2 
S'lam MG-(25PNl'.;2) m g;i 

PCB 65298.-:t..-;2 
RD 65280,.,138,.14,17,255,46,139,22,18 
PCltB 65289 ,255 ,205, 224 ,46 ,163, 20, 255 ,195 
SBr CALL to 65280 
CAIL .. 
Slam PBm(l!SlDO) to RBfU'.T 
RIU'ASB .. .-;l.,NC2 
am:cat 

This file mat be in your current directory area, or on user 
area O of yoor C'UI'rent logical drive (SEr to SYS and R) status) 
for it to be accessible when you run dBASE. 

Refec t;g o:Kl.JR.RENr CP/M PROGRAMMER'S REFEREN:E QJIDE for 
further. inftxmation. ~ 
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This CXl1IMlld is the 16-bit analog t.o the 8-bit li'RiiEPRNrOID 
routine which releases the printer while in the dBASE pro:Jram. 
FREEPRNI".PRG will "poke" a routine t.o detach the list device 
(fun:::tion 159), thus enabling other users to print to that device 
when your dBASE II program finishes with the printer. 

The code is as follcws: 

9fr TAUt (:ft 
8ln1E I 1 10 .. 
PCl{E 65280,46,138,14,17,255,46 
PCD 65286,139,22•18,255 · 
Kim. 65290, 205 ,2ZI ,4& ,163, 20 ,255 . 
PClm 65296,195,1S9,0,0 
Siil' CAI'.£ '10 65280 
CALI.ma 
ser 'Mm <II 
RBUIASB RM 
WWW 

dBASE proqrarrs that CXl'ltinue after printing should i.oolude 
the cxmnand: 

in order to free the printer • 

This cxmnarrl is the 1§-bit versioo of GE'rMTE.cMD with cne 
major nr::rlif ication: GE'l'fWrE.PRG returns the system date and time 
with a single IC-IXlS functioo call (flmctioo 155). 
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The ~ aPRG code is listed belOW": 

SBI' 'mUt (ft' 
SltE I I '10 .. 
PCICB 65280,4&,138,14,17,255 
PCZB 6528S,4',139,22.,18,255 
PCD 65290,2DS,224,46,163,20 
PCBB 65295,255,195,155,22,255 
SBI' au. 'ID 65280 
CALL IOI 

The following secticn o::xnputes the time: 

91tBB 91lt(lllK(65304)--6*INT(PBEK(6530I) /16,2) '1U llllt 
S'Dm SIR (11111 (65305)-6*Ilf.l' (PIH( ( 65305) /16) I 2) '10 MDI 
stam 9JR(fm.(65306)--6*Dlf'(PBl!K(65306) /16) ,2) 1.0 SIC 
II' $ (lll[lll,1,1) =I I 

Sl'(BB 'O'-t$CBXR,2,l) m ID:ll 
JR>IP 
IP $ (MIR,l., 1) .. ' I 

mum 'O'-tf fml,2,11 m MDI 
Bll>IF 
IP $(~,1,1)•' I 

SLtBB •o•+e:cac,2,1> m SEC 
JR>IP 

To CQllPJte the date: 

S1'IH PllK(&5302) + 256*l'Bll!:K(6S303) m DA.W 
siam (lmS+l3173 .ooo> n .ooo m IR1'ERVAL 
91'CRB IMF UL - Dll"(liii&WAL) 'Bl nvcnm 
S'1':BE Dir( \iWllOI * 7 .000) + 0 .5) '!() DUlOI 
S'lum ·~ • mmPI:iSat' ro J»mWiE. 
S'BEB 'l'RDl($(DPmWIB, 3*D!mDl +1,3)) '!() ~ 
BBU:ASB WWWW.,nvcrJJ.'.11 
RBr.IASE IMW.,llA!llMm 
Sl'CB 78 '10 D'.AB. 
S!mE i m .-m 
DO tllD& (IJUS>3ti6) .Cit. (DUS = 366 .AR>. D'AR/4 <> IR'l'(YBAR/4)) 

IP DM/ .. Dlr(YIU/4) 
Sft:BB J:limr...-366 '10 DUS 

&SB 
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Sn:B DMS-365 '10 DUS 
1R)U 

S'1tBB YBARt-1 m DAB. 
BID) 

1:1 YIWV4+:ntr(DM/4) 
S'1'Cl\B T '10 UfAP' 

BLSE 
91'CllEF'l0 IAP 

m>IP 
S'1tllE T '10 IBJmASB 
IX> 1llil£ DDBnSB 

IX> CASE 
CASE 9'l'lt(KHld,2) $ I 1 3 5 7 8 10' Al'.>. DUS>31 
S'l.'CalDiiti+lmm 
9fClm Dl\!S-31 m .DUS 

CASI SDt(MMiii,2)$'4 6 9 ll' .->. Dl\JS>30 
S'1'CltB www+l m m 
SLt1m ous-lO m Dt\1S 

CASS llBDl-2 .a>. JM!S>29 .AR>. IBP 
S1tBB ·3 m IDftD 
S!CBB ~29 m mm 

CASB iiiiJ'.&oZ .m>. MJS>28 _.,_ ..sJt .. IBAP 
9J!CBB 3 '10 JDllB 
mum DAYS-28 m r.ms 

C1W1SB 

RBIBMB UrAP,18 S&ISB 
snm sm(DMl.,2) ro m 
S'1'0'8 S!R(llDUB,2) '10 IOI 
SitR: 91'R(IWIS,2) '10 DAY 
D' $ (llB,1,1)=' • 
S'lUI!: •o•+$(1D.11,2,1) 'l'O MY 

1H>D' 
IF $ (MY,1,1)==' ' 
S'B:m 'O'+$(DAY,2,l) '10 Ill"!' 

SBr CWr£ "1'0 lilDI &DU &D. 
? 'iblay is •.ffnV+ t I 

?? JI.BJ.' /'+MY+' /'+!R+' ' 
?'Wllltl-':'illllfto':'-1611: 
R&EnSB IOB.,J!IDl,SIC,D\Y 
RBtMASB IDl,!R,IEAY,lllf 
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'!'his routine can be used to date documents or records. The 
cede may be instructive to rea:lers intereste::l in perpetual 
calendars. 

Si5UIJ.PIC 

SYS:MD.P!G is a routine which allows 16-bit dBASE users to 
execute MC-1XS ~ fcan within dBASE. This lets you execute 
cxxmnands like PIP, l4S (NxdStar) , DSKRFSEr, or SC (SUperCalc) 
fran dBASE. 1llell the camian3. oc prog-ram is dooe, you are 
returned to the next line in your dBASE camiand file. Yoo. can 
maintain proqra control over every aspect of your application, 
even if software other than dBAm: is required. 

The code to creat.e the 16-bit dBASE II program SYS:MD.PRG is 
listed below: 

PCBB 65280,83,.177 ,145,186 ,196,0 ,205 
PCBB 65287,21t,91,.138,7,67,.46,162,53 
f(E8 65295,193,138,200,181,0,191,54 
PCD 65302,193,.138,. 7 ,67 ,.136,5, n,226 
PCD 65310,218,.1.98,5,.0,177,150,186 
PC8B 65317,53,.1.93,205,224,.177,146 
PCD 65323,JIS,.224,177,145,186,200,0 
PCllB 653l0,lll5,224,19S,O,O 
sn au. m 65280 
CALL OI> 
WWW 
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This awendix gives a brief descriptkn of Giffocd's K:-D:X; 
arrl. its relationship to Digital Research In:..'s Concurrent ms. 
This will be of value to those who have worked with Ca\current 
ms arXl need to knatl what features are unique to MC-tx:S. A list 
of features unique to M:-OOS is provided. Docul:leltatica of these 
features is presented in the previous chapters of this manual. 
Note that urx1er JC-COS the DATE, HELP, PRINTER, TYPE, and Vl:MOOE 
cannands have been modified. DR Net, the neb«Jrking extension of 
Calcurrent IDS, has teen rewritten, so that a menu-driven NEr 
ccmnand and a CCNFIG.NF!l' file integrate aost of the user oatmards 
of m Net. The NET program can operate in a cx:xmtand nole with 
the nanes of the Digital Research oo Net c:xmoaOOs as arguments. 

JC-OJS and: Q:n:urrent IQ; 

Ccncurrent IXlS 3.1 can be viewed as having: three parts: 
the user interface tm.ich processes your ccmuan::1s, the internal 
catcurrent 006 system function calls, and the hardware interface. 

Under MC-rn:;, the basic structure of the operating system 
designed bit Digital Research Inc. remains unchanged. In systems 
equipped with the Ca!p.JPro MDRIVE/H, MC-OOS can utili~ np t.o 
1024K of salid state menory as a cache buffer foe the hard disk, 
· in place Of the Concurrent D:s buffer in RAM. All of the systan 
enhancements by Gifford Canp..tter Systems are in areas designed to 
be umified, such as the user interface. These enhancements do 
not interfere with the normal operatiOl of Calcurrent DJS. 

Gifford Cblp.tter Systems has mcdified MC-OCS's Termfnal 
Message Process, am named it the system shell. The shell1s main 
functions are: 

1. Default terminal, printer, user number, and drive assigment 
for each account. These are stored in a file that can be m::rlified. 
to add or delete accounts, or to change their default assigtutelts. 

2. Printer am terminal I/0 parameters. You can change these by 
mdifying files that are provided with your system:, so that oo 
assembly language I/O programning is needed. This makes your 
system nu:::h RDre flexible and easy t.o 11Ddify. 
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3. User login am password fun::tions. You can prevent 
unauthorized users from lO:NID:f into your system, p.lt 
restrictions oo what pro:Jrams can be executed ~ users, arrl 
specify the terminals that irdividuals can use. 

Features un>qae to IC-IXS 

The following list iooludes features which have been 
implemented by Gifford caapiter Systems. Included in the list are 
only tlx>se features of whidl the user needs to be aware.. Features 
which are essentially invisible have not been listed. {See also 
Olapter 2, Sact.icll 2.4. The list includes: 

SN, (Allow simultaneous processing of 8- am. 16-bit 
SW86 programs by 8085/88 and 8086 CPUs re spec ti ve ly) • 

Vl"'l'YS (lB:!ll file to ocnfigures Virtual Terminals foe 
CXJ11CUrrent processing) 

Aut:anatic RM menrxy test (see Qlapter 3) 

user cust:ani.zatioo. files and utilities (see Qlapter 3): 

L'Oef .SDB 
l:llt.010 
Kl!S.c>m, 
w:mf .QI) 
ImlH.SOS 
UXDJT.SUB 
KUL.HLP 
KIX'6.BLP 

nme.Ner (m Net only} 
NAMENDE .c>m (m Net ooly) 
Dilll!: .REM 
SYSINIT.BAN 
SYSINIT .OI> 
SYSINIT .SUB 
USERINIT .01J 
USERINrr .SUB 

Systaa secw:ity files am utilities {see Olapter 3): 
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PASSN.:JID.(M 
PWASK.NEr (DR Net cnly) 
TIMELCG .OID 
TIMmOO.SUB 
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C:llnunicatiais utilities (see a.aptec 3) 

AP.C>ID 
MAIL.Oil 
lCID 

other utilities (see a.apter 3) 

M.'l'ACR .om 
BUFFER.CM() 
OCPMINrr.om 
cntFIG.NEl' (00. Net cn1y) 
CPY.CH> 

. inti .CM> 
DSKRESE'l' 
FCIMM'.CM> 
tcXn1T 
MAKE.QI) 
NET.om (DR Net ooly} 

NRlK1ID (DR Net aily) 
NEl'U5ERS (CR Net cnly) 
WRITE.om 

RESET.CH> 
SEIMEM.ot:> 
SEmEr .CMD (DR Net cnly) 
Sl'!C.CM> 
SYSGEN.<MD 
TIME.QI) 
TYPE.CMD 
UPTIME.OI> 
VOD>E·.am 
WBJ.CXl 

SIO Caitrol (Progrannable serial i:orts for interrupt driven 
input am outp.J.t. See Apperrlix E ) • 

Additimal. NOtes a:a IC-«19 

USers soould oote that und.er M:-OCIS several o:mnands 
oo laiger perform as specified. by Digital Research. The 
folla,,,in!J notes describe the n¥:>re ittpxtant changes, and sane 
supplementary Gifford ccnuands. 

In te-005 the DATE o::mnand does oot set the system clock. 
see the CLOCK cannand. DATE still returns the correct time. 

A I'SKRtSEI' o:mnaoo is ruil t int.a K::-DCS and also is 
s~lied as a separate file OOKRESE'l'.oID. This allows you to 
have b«> diskettes on a floppy-baaed system with no DSFOO!S8l' 
oamwrl en either diskette. 

The m.P oannand is scnewha:t different in its syntax an:i 
structure, aoo MAIL uses a separate help facility. 



The WWW utility can be used to restrict accounts to the 
user areas, t.end.nals, arrl optiooal default program assigned in 
the PASEK> file. 

The PRlld!.R oannan:l in K:-:OCS can take printer names, as 
well as printer mnbers, as arguuents, arrl can attach the user 
to printers at other nodes of a DR Net neb«>rk. With the "?" 
optic.n it di.splays all of the list device numbers and nanes. 

The SW pr:ogram enables Gifford's re-in:; with 80286/ZBO or 
8088/65 dual processors to support programs written for MP/M II, 
despite diffecent queue calls in C.OOCUrrent IOS and MP/M II. 
The SW86 progrs enables an 8086-based Gifford MC-OCS system to 
support applicatiais programs written for an 8080 or zao. 

The T!PB ccmnand in Gifford's MC-OOS can accept wildcards, 
list 111.1ltiple files, change user areas, concatenate files, pause 
in its scrollin:J after an arbitrary m.IDber of lines, and access 
other tR Net oodes. 

'!be USBR o:muand praupts the user to select a user number, 
rather than displays the current user number. The system prQ1¥?1: 
always displays the current user number, even for user area O. 

The VC1«lJE cCmaard in DYNMIC mode allows a background 
process to write to the screen, rather than write to a buffer. 
The FLUSH optioo in K:-zns discards detached. screen output. 

In !C-OCS, the Calcurrent in; camiand interpreter has been 
'RKJdified tn enforce any user area access restrictions of the 
login PASStl> file, so that comnands like USER, PIP, PRINT, DIR, 
or applications programs cannot access unauthorized areas. 

~-[X)S iocorpxates many external features of MP/M 8-16, 
Gifford's enh!mcement of Digital Research's MP/M-86 multitasking, 
multiuser operating system. This similarity in the user 
interfaoe is superficial, in that ioost MC-IXS o:mnand files are 
oot identical to their MP/M 8-16 counterparts. The following 
pages identify differences between M:-oo3 arrl MP/M 8-16. 
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MC-IXXS has several features not available in MP/M 8-16. 
The JOOSt impxtant is support for networkingr since the IR Net 
neb«xk I/O system (NI(l3) and utilities allow MC-rx:s systems to 
be linked ~ Datapoint's ARCNEr hardware. Gifford Canpu:ter 
Systems has enhanced rm. Net to allow networks to be caifigured 
without assembly code. '!be maximum rnnber of workstatioos in a 
00. Net network of MC-IXS system; surpasses ~ RK>re than an order 
of magnitlrle the practical limit on the number of terntina-ls 
attached t.o a single MP/M 8-16 system. 

The MC--r:Q; operatin;J system allows users to share an 80287 
coprocessorr with a CPU like the Macrotech MI;...286 dual pr-ooessor 
(80286/ZSO}. In awlicaticns requiring intensive numerical 
processing, sui:port for this device in a rrultiuser enviranent · 
offers important advantages over MP/M 8-16, which does not allow 
a coprocessor to be shared. 'l'he same CH5EI' utility of MC-OCS 
that enables use of a coprocessor also allows certain programs 
that separate logical code fran data to be shared by mltiple 
users. ttbis feature can o:>nserve RAM, but the operator 1111St 
determine by experiment which programs can be shared in this way. 

14::-00S a::::cesses files faster than MP/M 8-16, through a nore 
efficient, 9hashed• dir.ectory search. Unlike MP/M 8-16, Which 
uses XFCSs for both file passwords and time stamping, K!-t03 uses 
XPCBs only fa: passwords. MC-COS systems that implement file 
passwords and timestanping show nuch less degradatioo in speed 
than MP/M 8-16 systens that implement these features. Re{:acking 
the hard disk is less important in ?«:-DOS than in MP/M 8-16. 

Apart. fran the m Net cannands, several other MC-IXlS files 
have no CX:>Unterparts in MP /M 8-16: CHSE1', INITDIR, LCXnJT .suB, 
PRINr, SW86, and UPrIME. The functions of eleven MP/M 8-16 
files are performed by K:-DJS files that have different names: 

BUFFER.om SWAP.QG) 
tXBotnttT.OI> vr.CM> 
MTE.CMD 'IQ).Qm 
GENCCPM.OI) GENSYS .am 
KIXJS .HLP MPM.MLP 
tCI'a3 .m>X MEM.NDX 
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SYSINIT .BAN 
SYSililIT .CM:> 
SYSINIT.SUB 
SYSrAT.OE 
\OUJE.OID 

llP/11 8-16 

MPMINIT .BAN 
MPMINIT.CM> 
MEMINri' .SUB 
MPMSl7\T .SOB 
VIM:DE.Oll 



Various MC-IXE camiarrls, ioc:luding CLCCK, CCNSOLE, MAIL, 
PRINI'ER, TYPE, and ilD, have supplementary features that are not 
in their MP;M 8-16 oounterparts. 

Versims of the MOOEM 8-16 teleconmunicaticns language 
written fer MP/M. 8-16 will not nm under MC-OCS. A versicn of 
Ma>EM. 8-16 is available fran Giffocd that runs under M:.-IX>S, and 
that occupies less than half the space in RAM that the MP /M 8-16 
versia\ re<flired. 

Both JllC-OC6 ard MP/M 8-16 support a 200-character type-ahead 
buffer, to accept rapid character input. 

Gifford's initial release of K!-'005 (versial 1.00) did not 
i.D:lude siweral ccamm:ls fran MP/M. 8-16: 

The fBl'PASSW ard Bm't1.l'MP security utilities are oot used in 
MC-IX6, because the MC-OOS shell autanatically restores a special 
password m the PASSWD or UlMP files if they are copied to the 
system drive. Readers wl'D have MP/M 8-16 will find that STAT 
works in IC-IXlS, b.lt S'l7'T is an MP/M-86 utility that Digital 
Research &:>es: not include with a Concurrent ~ license. 
Releases of 11:-0C>S later than 1.00 provide the amcN.Clim utility 
to schedule recurring processes linked to the clock/calendar. 

Sm'MMP is l'X'>t in the ?C-IX)S o::moarr3 set, because neither 
disk enu.latim hardware nor system RAM can be used as a logical 
drive in IC-l'XlS. Systems that incorp:>rate up to a megabyte of 
semioonduet:a:' disk like CCJlplPro's MDRIVE/H can use it as a 
cache buffer in M:-tn;, rather than as a volatile logical drive. 
This restricts to 1024K the anDWlt of MDRIVE/H that MC-IX>S can 
utilize, rather than the limit of 4096K in MP/M 8-16. 

In t«:-O:S, the a>ntrol character "O cannot detach a 
foregrouni p:ocess, nor attach a backgrot.n'rl process, as it can in 
MP/M 8-1.6. In MC-COS a "C uncorrlitionally aborts the current 
foregrotn:J. pro:::ess, while MP/M 8-16 asks the operator to confirm 
(Y/N) that a process interrupted by "'c should be terminated. 
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L. Cables Md 0JnnectJ.ons 

'!he reconrnen1ed length for RS-232 cables is anything under 
fifty feet. This is the maxi.nun length specified by the IEEE 
starrla.rd. If you must use cables over fifty feet, use twisted 
pair, unshielded cables. Belden #9745 cable, 22 gauge has been 
used in runs over 500 feet, although we cannot guarantee that 
your devices will operate at such a distance. Shielded cables 
cannot be used foe loog rws. If you need to make your CMl 

cables, the following connections are what the eoopupro catpJter 
needs at the back panel. Be sure that line 4 does oot have any 
connections. If it does, }'CJ.l should clip the wire to this pin 
before installing the cable to your canpJter. Use of this line 
can cause your system to freeze. 

Pin Nt.IDber Calnectiai 
1 Grourd 
2 Device to o:oputer 
3 caaputer to devic.-e 
4 Leave diSoonnected 
6 Terminal Input Handshake 
7 GrOl.Bld 
20 Ol'R. Data terminal ready. 

-12'il for logic l 
+ l2V for logic O 

The RS-232 pxts perform bidirectiooal hardware handshaking 
for all terminals that interface with the o::n:pJ.ter. If a 
terminal sends characters too fast to the o::mputer, M:-JX>S will 
signal to that device by lCMering the RS-232 pin-siX (6). This 
tells the transmitting device to stop sending characters to the 
o:mputer. If m:>re characters are sent to the catpJ.ter after pin 
six (6) is lowered, the canputer will send a CTRL S (S) to the 
terminal. When the catpJter is ready to receive more char~ters, 
pin-6 is raised and becomes clear t.o serrl m:xe characters. The 
'l'l'YS and LPRS files allow you t.o set the cauputer to roonitor Dl'R 
pin-20 with 1x>th terminals arrl. printers in order not to output 
characters faster than the terminal or printer can receive them.. 
Hardware haR:lsha.kin:J is not enabled for renote terminals Which 
ccmnunicat.e with the caoputer via m:dem. 
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In a IE Bet local area network, the network controller 
boards rust be linked by RG62 ooaxial cable {93 oms}. Neb«>rks 
of only b«> nodes can be directly oonnected at distances of up to 
2,000 feet. 

Neb«:>rks of nore than two ncrles must have each node 
connected. to a repeater. A passive repeater can connect up to 
four cables (attached to a network OJntroller or to an a:::tive 
repeater} ote: distances of up t.o 200 feet. An active repeater 
can connect q;> to eight cables (attached to a network controller 
or to another active repeater) over distances of up to 2,000 
feet. The total distance separating two nodes of a network 
linked by active repeaters can be oo more than 20,000 feet. The 
total l'lllnbec of oodes {single user ot il'Llltiuser M:-rx>S CX11P1ters) 
linked in a single 00. Net network can be oo greater than 255. 
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II. Map of IDgical. Deri.ces, C;lbles, Ra:as, t:Jsers, and status 

CcpJ this page arrl fi 11 in the informatioo pertinent to your 
systen. Up:late the map whenever you make changes, and post oopies 
of the map at the system cxnsole and other strategic locaticns. 

Cai.sole Sys. cmsoie 

'l'l'Yl Terminal 1 
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This ~ix and the next respectively describe hexadecimal 
(base-sixteen) mnbers, am the ASCII (American Standard Code for 
Informatioo. Interchange) representatioo of keyboard chara:.ters. 

ordinary mnbers are based en pc7t1ers of ten. When we write 
a number like •1905• for the name of a year, we mean the value of 
the sum: 

1 times ten to the 3rd power (1,000 x l = 1000), 
plus 9 times ten to the 2nd power (100 x 9 = 900), 
plus 8 times ten to the first power (10 x 8 = 80), 
plus 5 times ten to the zeroeth power (1 x 5 = 5). 

We Cb not need to write this as a st.ml, because the positioo 
of each mmeral indicates the power of ten by which it smuld be 
nultiplied. The way that we write nunt>ers in daily life (as 
ogx>sed, f« exarrple, to llanan nunerals or bar codes) is called a 
•base-ten• er •decimal• system of numbers, because it is based 
upon powers of ten. 

A 16-bit M::-DJS machine sanetimes represents nlllli:Jers cn a 
base of sixteen, rather than ten. In lUU'tt>ers written in base
sixteen ootatiai, the smallest bro-digit number r10•) represents 
the quantity sixteen1 the smallest three--digit nunt>er ("100") 
represents the quantity sixteen squared; the smallest four-digit 
number ("1000") represents sixteen cubed, ard so forth. TO be 
able to cxutt past nine with single-digit numbers, six new 
m.nerals imst be used: A {= decimal ten), B {= decimal eleven}, 
c, D, E, md F (= decimal fifteen). Nllnbers in base-sixteen 
notatia'I are called bexaaecimal nuntiers, or "hex" for short. 

In base-sixteen the hexa::lecimal number "1985" l«Jllld repre
sent the decimal number 6,533, or 1 times 16 cubed (4,096), plus 
9 times 16 SJ,tared (256), plus 8 times 16, plus 5 times 1. The 
quantity 1,985 in decimal notatic:n would be written •?Cl" in hex, 
because it is the SI.ID. of 7 times 16 squared (= 1, 792 decimal) 
plus C (twelve} times 16 {= 192 decimal), plus one, oc "7Cl" hex. 
The next page displays a table of the decimal {base-ten) 
equivalents of saue hexadecimal (base-sixteen) ro..mt>ers. 
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Bex-llecima1 lleA?Deci-1 ~ Bex=llecimJl BePOecillal 
l 1 10 16 100 256 1000 4096 10000 65536 
2 2 20 32 200 512 2000 8192 20000 131072 
3 3 30 48 300 768 3000 12288 30000 196608 
4 4 40 64 400 1024 4000 16384 40000 262144 
5 5 50 80 500 1280 5000 20480 50000 327680 
6 6 60 96 600 1536 6000 24576 60000 393216 
7 7 70 112 700 1792 7000 28672 70000 458752 
8 8 80 128 800 2048 8000 32768 80000 524288 
9 9 90 144 900 2304 9000 36864 90000 589824 
A 10 AO 160 AOO 2560 AOOO 40960 AOOOO 655360 
B ll· BO 176 BOO 2816 BOOO 45056 BOOOO 720896 
c 12 co 192 coo 3072 cooo 49152 coooo 786432 
0 13 DO 208 000 3328 0000 53248 00000 851968 

. E 14 BO 224 EOO 3584 EOOO 57344 EOOOO 917504 
F 15 FO 240 FOO 3840 FOOO 61440 FOOOO 983040 

Use the table alx>ve t.o calculate the decimal equivalent of 
any hex number of 5 or fewer digits, ~ adding the decimal value 
of each hexadecimal place. For example, E'FE'F hex equals the sum: 

FOOO (= 61,440 decimal) 
POO (= 3,840 decimal) 

FO (= 240 decimal) 
+. F (= 15 decimal) 

hi& = 65,535 decimal. 

saae MC-OCS o:muands and utilities use paragraphs, a unit 
equal to 10 hex (= 16 decimal) byt.es. To OOl\Vert a hex number of 
P3I'agrap-is to bytes, append •o" ai. the right to nultiply by- 11l hex. 
Thus, SC hex pa.ragrapis equal SCO hex bytes (= 1472 decimal). To 
cawert ~ to paragr~, divide by 10 hex (by dropping the 
last digit). For exanple, 4040 hex bytes = 404 hex paragra(ils. 

Specific RAM locations in MC-DJS progr:anmi.ng utilities like 
IDr86 or SYSTAT are written in the form s:o, for s and o hexa
decimal nmtiers of oo mxe than four digits. (Here s is the 
segment of RAM, sh::Jwing the hex number of a paragrai;:ti, O'JUl'lting 
fran zero, the beginning RAM address). The value of o is the 
offset of the RAM aXIress, the hex number of bytes ab:>ve the 
beginning of s. For example, the RAM address A000:7850 denotes a 
RAM lcx:atiai AOOO paragrap:is + 7850 bytes (= A7850 hex bytes, or 
A785 paragrii{Xls) ab:>ve the begirming a&lress (0000:0000) of RAM. 
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o. AS:II 0.-.:ter Set 

The follOlfin::J is a chart of the AS::II character set as 
nv:Xlified for printing, iooluding Meta characters. 

Dec. lll!x Graphic ll2D! (Meaning) 

o. 00 "@ NUL (used for padding) 
L 01 "A Bal {start of header) 
2. 02 "B srx (start of text) 
3. 03 "c E1'X (end of text) 
4. 04 "D EOr (en'! of transmissioo) 
s. OS "E ENJ (enquiry} 
6. 06 "F ACK (acknowledge) 
7. 07 "'G BEL (bell or alarm) 
8. 08 "'a BS (backspace) 
9. 09 "'I HT (hor izaital tab) 

10. ~ "J LF (line feed) 
11. OB "'K vr (vertical tab} 
12. QC "'L FF (form feed, new page) 
13. OD "M CR {carriage return) 
14. OE "N so (shift out) 
15. OF "o SI (shift in) 
16. lO "'p DLE (data link escape) 
17. ll "Q OCl (devioe oontrol 1, XCN} 
18. 12 "R OC2 (devioe control 2) 
19. 13 "'s OC3 {device CXJl'ltrol 3, KOFF) 
20. 14 "'T te4 (device CXJl'ltrol 4) 
21. 15 "u NAK (negative acknowledge) 
22. 16 ~ SYN (syrehronous idle) 
23. 17 "W El'B (end transmissicn block) 
24. 18 "x CAN (cancel) 
25. 19 "y EM {end of rredium) 
26. lA "'z SUB (substitute) 
27. lB .... [ ES:: (escape, alter m::de, .SEL) 
28. 1C "\ FS (file separator) 
29. lD "] GS (group separator) 
30. lE ....... 

RS (record separator) 
31. lF .... us (unit separator) 
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Dec. Bex Grapdc ~ (Meanioj) 

32. 20 space or blank 
33. 21 1 exclanatioo mark 
34. 22 n d:>uble quote 
35. 23 I number sign (hash mark) 
36. 24 $ dollar sign 
37. 25 % percent sign 
38. 26 & ampersand sign 
39. 27 single quot.e (apostr()fhe) 
40. 28 ( left parenthesis 
41. 29 ) right parenthesis 
42. 2A * asterisk {star) 
43. 2B + plus sign 
44. 2C , cx:mua 
45. 2D minus sign (hyi:ilen) 
46. 2E . period (decimal point, OOt) 
47. 2F I (right) slash 
48. 30 0 numeral zero 
49. 31 l nineral one 
so. 32 2 mner al tw::J 
51. 33 3 numeral three 
52. 34 4 numeral four 
53. 35 5 numeral five 
54. 36 6 numeral six 
55. 37 7 mneral seven 
56. 38 8 numeral eight 
57. 39 9 lll.llleral nine 
58. 3A . co loo . 

. 59. 3B . semi-colqi , 
60. 3C < less-than sign 
61. 3D = equal sign 
62. 3E > greater-than sign 
63. 3F ? questioo mark 
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Dec: .. Bez GrasDfc HalE (Meaning) 

64. 40 @ at-sign 
65. 41 A upper-case letter ALPHA 
66. 42 B Uf\)er-case letter BRAVO 
67. 43 c upper-case letter CBMLIE 
68. 44 D upper-case letter DELTA 
69. 45 E upper-case letter B::B:> 
70. 46 F upper-case letter E'C»t'l"1Ul' 
71. 47 G upper-case letter GX.F 
72. 48 H upper-case letter lDl'EL 
73. 49 I upper-case letter INDIA 
74. 4A J upper-case letter JERIOD 
75. 4B K ui;per-case letter RAPPA 
76. 4C L upper-case letter IJJii\ 
77. 4D M upper-case letter MIKE 
78. 4E N UR'Jer-case letter~ 
79. 4F 0 \lA')er-case letter OSCAR 
so. 50 p upper-case letter PAPPA 
81. 51 Q upper-case letter C1Jmf!C 
82. 52 R upper-case letter iOE:l 
83. 53 s uwer-case letter SIERRA 
84. S4 T upper-case letter TAlU) 
85. 55 u upper-case letter UNIOlRN 
86. 56 v upper-case letter VICIOR 
87. 57 w lJR)er-case letter itltISKEY 
88. 58 x upper-case letter XRAY 
89. 59 y upper-case.letter YANKEE 
90. SA z upper-case letter ZEBRA 
91. SB [ left square bracket 
92. SC \ left slash (backslash) 
93. SD ] right square bracket 
94. SE 

,., 
up-arrow {caret) 

95. SF underscore 
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Dec. Bex Graphic Mme: (Memling) 

96. 60 ... (single) back quote (grave accent) 
97. 61 a lower-case letter al{Xla 
98. 62 b l.a.ier-case letter beta 
99. 63 c lower-case letter charlie 

100. 64 d l.cMer-case letter delta 
101. 65 e lower-case letter edD 
102. 66 f lower-case letter foxtrot 
103. 67 9 lower-case letter golf 
104. 68 h lower-case letter !»tel 
105. 69 i l.ower-case letter irdia 
lf)t;. 6A j lower-case letter jericho 
107. 6B k lower-case letter kappa 
108. 6C 1 lower-case letter lima 
109. 60 m lawer-case letter mike 
110. 6E n lOM!r-case letter BJVE«ber 
lll. 6F 0 lower-case letter osear 
ll2. 70 p l.c1'fer-case letter pawa 
ill. 71 q lower-case letter qUebec 
ll4. 72 r lower-case letter ratEO 
115. 73 s lower-case letter sierra 
116. 74 t l.c1'fer-case letter tango 
117. 75 u lower-case letter W'lioorn 
118. 76 v lower-case letter victor 
119. 77 w lower-case letter whiskey 
120. 78 x lower-case letter xray 
121. 79 y lower-case letter yankee 
122. 7A z lower-case letter zebr:a 
123. 7B l left brace 
124. 7C vertical bar 
125. 7D right brace 
126. 7E tilde 
127. 7F "'? DEL (delete, rub oot) 
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auimt: A name that can be presented at the login pr:atpt to 
ac:cess the system. MC-IX>S can require that an encrypted password 
be presented with a valid account name before an operata: can 
acx:ess a system. Aa::ount names are also used t:y the AP, MAIL, 
BISl'CRY, TIMEI.00, Wiil, arXl WRITE utilities, and by the reminder 
file utility. 

application progrcn: A program that performs a business 
or scientific functiai such as word processing or structural 
analysis. As opposed to a system utility, like PIP, or a 
language, 1 ike E'(Rl'RAN. 

archive attribute; File attriblte that indicates whether a file 
has been llDdified since last being backed up (archived). It is 
used with PIP to avoid .backing up files needlessly. 

AICIMt: A networking hardware standard (baseband, token-passing) 
developed ~Datapoint COrporatioo. 

arg. at: A synix:>l that is entered after· the program name in a 
oarmand line to give the program specific instructioos. 

ASCII: lmerican Standard Code for Information Interchange. It 
is a widely accepted standard for the digital representatioo. of 
IUJR'bers, letters, ard syntx>ls. "ASCII" terminals an3 printers 
can convert data between JSCII format and human readable text. 
In cootrast, binary or hexadecimal data has meaning c:nly in the 
ccntext of the specific hardware or software which uses it. 

attribute: A file flag that can be set CN or OFF to determine hc:M 
that file will be treated t:y the ciperating system. For example, 
an attrib.lte can be set CN to prevent a file fran being nmified. 

back.granl: Processing that occurs witlx>ut affecting a terminal 
screen is said t.o be in the background. With Virtual Terminal 
software, screens other than the current, visible (foreground) 
screen are background screens. 

backup: A COf!:1 of a file or files that are created to insure 
against irrecoverable loss of data. 
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baud rate: The speed at which serial data is transferred, as with 
a m::dem. at at RS-232 device. Usually baud rate divided by 10 
equals bytes per second, so that, for example, 19.2 kilobaud 
equals about 1.92 kilobytes per secxx'ld. 

binary data: In the roc>St general sense, any digital represen
tatioo of data. Sirce no formal standard exists t.o define binary 
data, the term is often used to mean n:>n-ASCII data. 

bit: '!be -.llest unit of data that a caap.lter can manipulate. 
Eight bits make a byte, 1,024 bytes make a kilobyte. 

b.ls: A i;:tlysical path for electrical signals. 

l:x:Jot: The process of loading an operating system into memxy, 
usually by ph'Jsically resetting the system. Most systems when 
powered ~will automatically attempt to read the "boot tracks"" 
of the systen disk intx> IlEllDry arr:l then execute that code, which 
in tum instructs the CXJlllPUter to read into menmy the remainder 
of the cperatin:J system. By ~leting this process, the 
computer "pulls itself ~ by its bootstraps." 

bzffer: A tenp>rary data storage area, typically used to 
caupensate for the o::mparative slowness of another oanp:::x1ent. 

adle: A type of tnffer used to enhance disk perfomance. 

o znd file: A program file which can be run by typing its file 
name (emitting its file type) followed b:{ a carriage return. 
16-bit cc:miarrl files have the file type .a.to, and 8-bit conmand files 
have the file type .CXM. 

ocxw:::ata:mte: To caubine tWCJ or llDI'e files into a single file. 
This can be dcne by the PIP camiaro or the TYPE caMand. 

ocrafiguratiau 'lbe installaticn of hardware or software so 
that it is carpatible with other hardware and software in a 
system. Calfiguratim also refers to the specific hardware and 
software that make up a system. 
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cxnsole: A terminal. This manual will use the t«>rd console ooly 
to refer to the system o:nsole, that is, the terminal which 
Mu! tiuser Calcurrent 005 first talks to during the boot sequence-. 

QlU: Central Processing Unit. The microprocessor which runs the 
operating system and programs. 

dBASE II: An ag;>licatioo program by Ashton-Tate designed for 
database management. 

default: The node, disk drive, user number, password, program, 
options, teminal, or list device that will be aSS\ned by the 
operating system when the user gives a coomand wit:OOut specifying 
this information. 

diagnostics: Programs used to identify system problems. 

di.rec1xa:y. A listing of files. The directory can be evoked with 
the Dm or SDIR oarmands. Directory also refers to the area at a 

·disk that tells the operating system where files are stored on 
that disk. If this latter type of directory is &maged, the 
files to which it refers may be irrecoverably lost. 

mt Bet: ne networking nodule of the Multiuser CQ\current oca 
operating system,. providing 9:)fttrare protocols to link <XJtp1ters. 

encryptiau A scheme used to encode informatiai so that it is 
unintelligible without the encryptioo algorithm and "key." 
It is· analogous to a combinatioo lock for data. 

executable code: Code that is machine readable and ready t.o be 
run by the o:xaputer without translatioo. Source code, by 
cc:ntrast, is human readable a00 nust be caq;>iled or assembled 
into executable object code before it can be run by the CPU. 

BKtended File Q::nb:ol Block: Part of a directory listing that 
allows the optiooal use of file password protecticn. 



Bxte&kl ~t Systea (XI(S): The software interface 
between the Multiuser Calcurrent IX>S operating system and the 
specific fi¥sical hardware which makes up your coopiter. In a DR 
Net net:Mxlt, the Neb«xk Input/Outp.J.t System (NIOS) is the 
s:>ftware that talks to the network controller hardware. 

file: A collectioo. of data, characters, or instructioos stored en disk. 

File o:ntm1 Blcx:k (PQJ): A structure used by the operating 
system to describe attributes of files. 

fi1e name: The rare given to a file. Technically, file name 
refers to the first part of a file's name and precedes the 
optional file type. The file name cannot exceed 8 characters. 
In the file 113.cMD, the file nmE is ws. 

file tJpe: The optiaial seecn:1 part of a file's name, separated 
fraa the fi1e name ~ a period. The file type cannot exceed 3 
characters. In the file WS.OrtD, the file type is OE. 

floppy diskette: A flexible disk made of mylar that is coated 
with mgnetic oxide am encased in square cardboard. It is used 
for storin;J data. FlOQ?.i diskettes are inexpensive and highly 
portable. 

f1D1Ctian keys: A special set of preprogramned or programnable 
keys at a keyboard. They are typically used to condense nul tiple 
character strings into a single keystroke. 

~ The means ~ which the flow of data between 
perii;ilet"al devices is CX111trollerl so as to prevent data overri.m. 
The fac:ility for handshaking: must be built in to the devices 
beirJ3' used and oust be mutually cxupatible. The RDSt popular 
hardware handshake prot:Dcol is om, am the irost p'.)pUlar s:>ftware 
handshake is XCN/XCft'. 

bardlate: The {ilysical elements of a CCl'DpUter system, in oontrast 
to software. 

hard disk: A rigid disk that is coated with magnetic oxide and 
used far storing: data- Generally, hard disks store much irore 
data and qierate 111.lCh faster than flO[:py diskettes. 
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hexadec:iatl notatiat: Notatiai for the base-16 llUlliJer system that 
uses 16 different characters, 0 through 9 and A through F. 'l'hi.s 
is a "natural" number system for microcomputers because there is 
a aie-to-one relationship between the 256 possible caabinations 
of two-digit hexadecimal characters and the 256 p::>ssible bytes. 

input: Data sent to a program l:!r' an I/O (i.np.lt/output) device 
soch as a keyboard, disk, or tape drive. 

interface: A device or pro;iram that allows devices and/or 
programs to conmunicate • 

I,1:>: Abbreviatioo for input/outp.it. 

kilabyte: 1024 bytes, axmll.y written as l.K. 

local device: A device that is physically attached to your local 
network oode. 

local node: The o::op.lter to which your terminal is piysically 
attached, as opposed to "remote nodes" (other . OCllplters in a IE 
Net network). 

logical drive: All or part of a physical drive, represented by a 
letter (A: through P:). Under m Net, you can arbitrarily assign 
a logieal drive letter to reroote physical drives at the network.. 

IC-IXS: Multiuser Calcurrent ros, Gifford's enhanced versioo of 
Digital Research's Cax:urrent IDS operati.n:J system. 

IC-Dl5 prcwpo: see "system pECiipt." 

aegabyte: 1024 kilctytes. 

mxlem: A device that allOlrlS coom.micaticn over phone lines 
between two caiputers or between a ccmpJter arrl .a terminal. 

mltiuser system: A cauputer that allOitlS two or mre physical 
terminals to be used simultaneously for running programs. 

GL(S3ARY-5 



Dill ti tasking: Synoo.ynnis with ooncurrent. The ability to run two 
or m:xe- pcogtane simultaneously fran a single physical terminal, 
as in Multi.user caicurrent IXlS with Virtual Terminals software. 

netwcdc:: A oo1lecticn of single-user and/or multiuser canputers 
so integrated as to permit the sharirlg' of I/O devices su::h as 
logical drives, tape drives, plotters, printers, and sp:x>ler 
systems. 

noc:le: A single-user or RUltiuser a:mputer attached to a net'«:lrk. 
A node can functioo as a self-sufficient coopJter, when not 
attached to the network:.. 

object COiie: Machine readable code that can be executed by the 
CPU. see aecutabl.e oaae. 
operating system: Software such as Multiuser Ccncurrent DJS that 
provides a CUiiial, produc::::tive envircnnent for application 
programs, utility software, languages, and I/O devices. 

option: A value supplied by a user usually fran a list of special 
syntiols, that specifies what a conrnand slnild do. 

outpat: oat.a produced bf a pr03ram and sent to an I/O device such 
as a terainal, printer, plotter, disk, or tape drive. 

pesr:ccd: A string of synix>ls used to maintain security, serving as a 
kin:i of S)ftware pad.lock. Passwords can be PJ.t oo. nodes, files, 
and accounts to restrict unauthorized users fran accessing 
sensitive data. 

peripheral device: Inp.lt/Output hardware such as a terminal, disk 
drive, tape drive, printer, plotter, etc., as og;>osed to the CPU 
or RAM 11E!i11Xy which are part of the main o::mputer system. 

program -Software that contains instructions for the CPU to 
execute. 

<JJE!Oe: A data structure used 1:¥ Multiuser Calcur.r:ent IX>S to allow 
process !s to ccaWJl'licat.e in an orderly mamer with the operating 
system an:1 with cne another~ 
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1Vll: Randan Access Menwxy. A program must be loaded into RAM 
before it can be executed by the CPU. The expressicn "randan 
access" refers to the fcw::t that any rardanly selected RAM address 
takes exactly the same ano.mt of time for the CPU to access as 
any other RAM address, unlike disk or tape records which require 
variable am:>unts of mechanical rotioo to access. The iuplicaticn 
is that RAM is extremely fast since it has no mechanical 
a>nstraints. RAM also implies read-write memxy, as opp:>sed to 
RCM (read-ally) meerxy. 

read-ally: Able to be read but not roodified. 

read wite: Able to be read and/or :mcxiified. 

reccrd: In terms of a disk file, a 128-byte segment of data. 

Pe1wet.er OJnfiguratico Table ~: These tables specify which 
virtual terminals are currently nag>ed over the network. 

SOllt'ce code: Hman readable code that mst be canpiled or 
assembled into executable object code before it can be run by the 
CPU. 

remote device: A device that is not physically attached to your 
looal network node; for example, a logical drive ai another node. 

requester: A network D:>de that can receive· files or other 
network services frau another node. 

Resident System Process (RSP) : Programs that are inoocporated in 
the q:aerating system so as to be permanently resident in mem:xy. 

resource aap: The current configuratioo of a termina.l 's network 
rescurces such as disk drives arrl printers. The resource map can 
be easily changed or "rerrapped." Each virtual terminal screen 
has an independent resource map. 

secl:Jx: A sectiai: of a disk trcw::k. Sector size is determined ~ 
the software that is used t.o format the disk. Typical sector 
sizes range frau 128 bytes to 2 kilobytes. 

A network node that can send files to another node. 
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aofbllilEe: Programs or data.. Anything that can be stored oo a 
disk, oo tape, or in RAM or ROM memxy.. This is as OfPOSed to 
hardware, which inc::ludes the physical devices that actually store 
and manipllate software. 

spooler: A system of programs that buffers output intended for a 
printer so that in case the printer is rosy, the outp.it data is 
stored autx:ma.tically in a terrporary disk file until the printer 
becaWes free.. This all.ows the terminal to go oo. to other tasks 
while waiting for a printer to beccrne free. 

strinrJ: A sequence of ASCII charooters. 

SuperCalc 86: An applicatioo pr03ram by SCECIM for creating and 
maintaining electrcnic spread sheets .. 

syntax: The formal order or granmar of a oanputer CClllllalld. 

system console: The terminal to which Multiuser Ccncurrent ms 
signs ai durir¥J the initial boot sequence. 

syBbm m ger: The perscn responsible for seeing that a canputer 
installatiai is used efficiently. 

systim· ptOfjl:W A utility program such as DIR or PIP that is of 
general use regardless of the specific a.i;plicatioo. for which the 
catplter is being used. This is as oi;posed to an applicatiai 
program 9'.ti'I as an accounting package. 

systea pr~: A three-character string displayed by Multiuser 
Ccncurrent ms to indicate that the operating system is waiting 
for yoo to type a carmand. The system prarpt characters consist 
of the current user m.mtber, the current logical drive, and the 
"greater than" (>) character. 

'l'eEminal N ge Process>: '111e part of ccncurrent Multiuser IXlS 
that oontxols the user interface.. Gifford's revised Terminal 
Message Processor, or TMP, is calle:i the "shelL" 

text editor: 'Any applicaticn program designed to help in the 
creatiaJ a:: m:Jdificaticn of ASCII, human readable text, or source 
files. 
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tim! stallp: A feature of a file's directory listing: that can 
keep track of when that file was created, last accessed, 
or last nmified. The SEl' and INrmIR coomands control time and 
datestanping in te-rns. 

track: On a flOEP.f diskette or a hard disk, ccncentr ic magnetic 
rings that can oontain data, prograitL'S, directory information, or 
the operatin:J system. 

upard <Xllpltible: A highly desirable feature that allata new 
software or hardware to accarmodate prodoots designed to run with 
older versicns of that same software or hardware. 

upgrade: Hardware or software additions or enhancements to 
increase or improve the capabilities of an existing system. 

user area: 'Any of sixteen logical attributes of files OR logical 
drives, wbJse value must be a whole number fran O to 15.. In 
MC-LOS, the basis of file security is that acccounts can be 
restricted in their ao::ess to user areas. 

· virtual terainal: A feature of MC-Ill3 that allows up to four 
programs to share the screen and keytx>ard of a properly equiwed 
serial terminal. 

wildcard characters: The ? and * characters that can be used to 
substitute for literal characters when specifying file names. The 
? stands for any one or fewer characters, and the * stands for any 
string: of characters. 

li:rdStar: An awlicatioo program by MicroPro tnternati.ooal 
designed for word processing, an alternative to the ED text 
editor. 

write-protect: A file attribute that prevents a file from being 
roodified, but allCMS it to be read or copied without presenting a 
{BSSWOrd. 

~= see Ext:erded File Caltrol Block. 
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~ (ccmnand opticns), 1.a-1, 2.S-AP-2, 2.S-cPY-2, 2.S-IDT86-2, 
! 2. 5-ED-2, 2.5-~2, 2.5""'"11)-1, 3.2-7, J-9 
~ (Archive attrilute), 2.5-PIP-4, 2.5-SDIR-l, 2.5-SET-4, 3.8-7 
N30RT, 2.4-2, 2.5-Ml:lft'-1, 2.5-MFMSTAT-l, 2.5-TlYS-3, 2.5-Wfl)-l 
Abort, 1. 7-4, 2.3-2, H-3 
10.'.:ESS, 2.s-ser-4, 2.S-SR:Jti-2, 3.8-3 
APcess to: 

: network resooroes, 2.5-NB'r-1, 2.6-5, 3.3-21, 3.4-11 
password protected files, 2.S-SBT-3, 2.6-3, 3.4-3, 3.4-7, 3.8-11 
restricted DR Met nodes, 2.7-7, 3.3-22, 3.4-12 
restricted user areas, 2.5-PASSMD-2, 2.6-4, 2.7-4, 3 .. 3-15, 3.4-10, J-9 
system, 2.5-P~l, 2.6-2, 2.7-2, 3.3-12, 3.4-1, 3.4-9, 3.10-2 
terminals and RldEIDS, 2.S-PASSWD-2, 2.6-1, 2. 7-2, 3.3-16, 3.4-1 
user areas, 2.5-PASSWD-2, 2. 7-4, 3.3-11, 3.4-1, 3.4-16, J-9, K-2 

1':xuunt name, 1.7-1, 3.3-14 
lo;in, 2.5-AP-l, 2.5-HISTORY-l, 2.5-MAIL-l, 2.5-name.REM-l, 

2.5-NE:ll--4, 2.S-!El'USERS-1, 2.5-NE.WUSER- l, 2. 5-PASSWD-l, 
2.5-PASSWORD-l, 2.5-PRINTER-3, 2.S-TIMELCXi.cMD-1, 2.5-TYPE-3, 
2.5-U'IMP-l, 2.5-WHO-l, 2.5-WRITE-l, 2.5-W'I'MP-l, 2.6-1, 3.3-12, 
3.4-1, 3.4-9, 3.6-1, 3. 7-1, K-2 

0 system," 1.6-5, 1.7-1, 2.S-FIXPASS-1, 2.S-NEMJSER-1, 3.3-15, 3.10-3 
AID, 2. 5-tMESM:D-l 
Address, 2.5-dl.lli 1, 2.5-Gl!HXFM-4, 3.9-1, H-2, N-2 
Air circulation, 1.2-1 
~, 2. S-SDIR-3, 2. S-HELP-2, 2. 5-MAIL-2, 2. S-tm-4, 2. 5-WIU'lE-l 
· Canp.Iter Products tape controller, A-2, G-1 

l::etic order, 2. S-FIXPASS-1, 2. S-SDIR-1, 2. 5-WEB:r3, 2. 5-WfD-7 
Rr!CALLY, 2.S-NET-4 

. , 4-2, 2. ~JJP-1, 3. 3-14 . 
iR;>licatiais programs, l. 7-6, 2.2-1, 2.3-1, 2.S-SET-1, 3.3-17, 4.3-1 
Appoinbnent calendar, 2.5-AP-I, 3.2-5 
Archival backup, 2.S-PIP-4, 2.5-SET-4, 2.7-8, 3.&--5, 3.8-7 
Archival. diskettes, 3.4-10, 3.&--5, 3.8-11, 3.10-1 
ArcmvE, 2.5-SBl'-3, 3. 8-7, 3. 8-10 
AR:NET, 3.4-1.l, A-2, K-5 
~100, C-15 
~ (=Archive attribute set CIO, 2.S-PIP-4, 2.5-S>IR-l, 2.5-SEl'-4 
As:;u, 2.4-4, 2.S-KEYS-1, 2.S-SPCX>L-1, 2.S-'IYPE-1, 2.5-V'IT.!B-l, 

3.3-7, 3.3-10, 3.3-14, F-2, K-2, <rl 
Arithmetic ooprocessor (8087 or 80287), 2.5-CBSm'-l, K-5 
AsM86, 2. 4-1, 2.5 ~ 1, 2. 5-GEN:MD-l, 2. 5-SUBMIT-4 
Assenbly <X>de, 2.2-2, 2.S-AsM86-1, 2.S-IDT86-2, E-4, J-4, I-5 
Asterisk (*) syni:Jol, 1.7-6, 2.4-2, 2.5-GEta:.PM-6, 2.5-PIP-8, 2.5-WID-l 
At (@) synt>ol, 2. S-2, 2. S-NEIUSERS-1, 2. 5-PASSWORD-3, 2. 5-PRIN'IER-2, 

2.5-TfPE-3, 2.5-0PI'IME-l, 2.5-Wllr3, 2.5-WRITE-l, F-2 
ATI2\CH, 2.4-2, 2 .. S-AT'DCJ-1 
Attaching program, 1. 7-8, 2.S-MTACH-1, 2. 5-PIP-9, 2. 5-VTIYS-l, 3. 3-7 
J\.Tl'RIIIJTE, 2.5-SDIR-2 
httributes, 2.5-CHSET-l, 2.5-PIP-5, 2.S-REN-1, 2.5-SDIR-2, 2.5-SET-l, 
. 3.4-5, 3.8-1 

tic bald rate detectim, 2.5-'I'T!'S-l, 3.3-5 
tic logout, 2.S-PASSWl:r2, 3.2-4, 3.3-17 
tic RAM test, 2.5-GENSYS-4, 3.2-3, 3.9-1, K-2 

. , 2.4-2. 2.~l, 2.5-u:x;aJT-l, 3.2-2, 3.3-27, K-2 
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B, 2.5-AP-2, 2.5-~2, 2.5-ED-2, 2.5-NEWUSER...,l, 3.3-18, J-9 
Ba.ckgrouni processes, l. 7-8, 2.5-ATrACH-1, 2.5-CHSET--2, 2.5-&YSI'AT-2, 

2.5-\0IDE-l, 3.3-7, 
Backing Up. 1.6-3, 3.1-2, 3.8-6 

diskettes, 1.6-10, 3.8-5 
files, 2.5-PIP-l, 3.1-3, 3.S-4 
hard disks, 2.5-cP.{-l, 3.8-5, 3.8-8 
password protected files, 2.5-PI!4i, 3.4-6, 3.S-11 

BAO<SPACE key, 2.3-3 
Backups, 3.8-5, 3.8-7, 3.~ 
BAK (file extensicn), 2.5-ED-l, 3.1-3, 3.8-2 
Banner file, 2.5-siSDilT.~l, 3.2-3, 3.3-25 
Bau:l rate, of printer, 2.5-IRRS-1, 3.3-2, B-2, F-1 
Baoo rate, of terminal, 2.5--TTYS-l, 3.3-5, C-7, C-8, E-2 
BIDS (basic disk cperating system), 3.4-4, E-1, I-4 
Bidirecticnal hardware haOO.shake, C-11, F-1, !rl 
BIOS (basic input/outplt system), B-1 
!bard arrangement, ~l 
B:Joting', l •. ~3. 2. 5-All'IOSl'-l, 3. 2-1, 3. 3-24, 3.10-3, 4.1-2 
B::x)tstrawing, 1.&-3 
Bracket ([ ]) symbols, 2.5-2, 2.5-S'lsrAT-3 
llJFFER, 2.4-2, 2.5-llJPlll!&..l, 3.2-2, K-1 
BUffer, 1.7-7, 2.S-ED-1, 2.5-PRINT-2 
BJFFmED, 2.5-\0IDE-2 
Bl.lg report, vi , 4. 3-3 
Byte, N-2 

"'c, 1.7-4, 2.3-2, 2.5-AP-6, 2.5-!!lr2, 2.5-IDT86-2, 2.S-SYOOEN-2, H-3 
C (options), 2.S-AP-1, 2.S-ED-2, 2.S-MAIL-1, 2.5-Nl!JiUSER-1, 2.5-PIP-5, 

2. 5-PRINT-2, 2. 5-S'lOOEN-2, 2. 5-SYSTAT-l, 3. 3-10 
c (continuous display) 2. 5-CI.OCK-l, 2. 5-DATE-1, 2. S-SY'STAT-1 
cables, 1.1-1, 1.4-2, 3.1-2, 4.1-2, L-1 
cache buffer of the hard disk, 1.8-1, 2.3-1, 2.4-6, 2.5-WFFm-l, 

2.5-Gfll!ll:IM-S, 2.5-SYl'C-l, 3.2-2, 3.10-3, C-15, K-6 
CAU..CMD, J-2 . 
caret ("') symbol, v, 2.3-2, 2.5-KEYS-3, 2.5-VI'950~KE:l-l, 3.3-8 
O:::EMINIT, 2.4-2, 2.~l, 2.5-VI"IYS-l. 3.2-2, 3.3-7 
O:::J?M.SY"S, 2.5-GDICCPM-l, 2.5--0ENX!IM-8, 2.5-&Ys;EN-3, 3.2-2, I-1 
ax: Cartridge M'.ldule Drive (9448 Fh::>enix), 1.3-2, 1.6-6, 2.5-CP'.l-l 
Clanging: 

appointments, 2.5-AP-4 
attributes of files, 2.5-CHSET--l, 2.5-SDIR-1, 2.5-SET-l 
diskettes, 1.7-4, 2.5-DS<RE'SEI'-l, 3.8-7 
logical drives, 1.7-2, 3.8-10, J-3 
login passwords, 2.5-NEWUSER-l, 2.5-PASSlfORD-l, 2. 7-8, 3.3-8, 3.4-10 
LPRS file, 2.5-Rl!S£1'-l, 3.2-1, 3.3-4 
network o:nfiguraticn, 2.5-CC:NFIGNEr-l, 2.5-NEI'-l, 2.5-Nel'Sn'--l, 3.3-24 
network node names, 2.5 RN &IXrl, 2.5-NAMSVR.DAT-l 
operating system parameters, 2.5-GnD:PM-3, 2.5-GENXPM-8, 3.3-11 
PASS'ID file, 2 • .5-llll«Jmt-l, 2.5-P~l, 3.3-7, 3.4-2, 3.10-2 
printers, 2.5-NEI'-2, 2.5-PRilll'mR-l, 2.5-'IYPE-4, K-3 
RSP list, 2.5-GENO:EM-7 
TIYS file, 2.5-RBSIE'l'-l, 3.2-1, 3.3-7 
user areas, 1.7-3, 2.5-0SER-l, 2.7-6, 3.3-15, 3.4-10, 3.~10, J-4, K-3 
virtual terminals, 1.7-8, 2.5-~.KEY'-l, 3.3-8, 3.3-11 

M:-IX>S INDEX-2 



. 

': 2.4-2, 2.~l, 2.5-SRX>L-5, 2.5-VCM<DE-3, K-5 
2.5-Nl!:J'-l, tr6, ~8 
2.4-2, 2 • .5-a&:rl(-l, 2.5-DATE-1, K-3 

CLJX:K.RSP, 2.5-G~7 
Clock/calendar, 2.4-2, 2.5-CUJCK-l, 2.5-Dlat'rl, 3.6-1, c-3, J-3, K-6 
ctaxial cables, 1.1-3, A-2, L-1 
~loo. {:) symbol, 1. 7-2, 2.5-1, 2.5-AP-l, 2.5-DDT86-l, 3.3-1, 3.3-10, ~3 
d:mnani (=program) file, 1. 7-3, 2.5-A8)RT-l, 2.5-Wft'ER-l, 2.5-0iSEI'-l, 

2.5-SET-2, 2.S-SJEMIT-1, 2.5-91-1, 2.5-Si86-l, 3.3-21 
ctmnan:i interpreter, 2.7-4, 3.4-10, K-3 
cbmmand line, 1.7-4, 2.3-3, 2 .. 5-1, 2.5-SllfMrr-l, 2.5-EW-l, 3.6-1 
Cbnments, 2.5-SJJMIT-3, 3.3-2, 3.3-5, 3.3-9, 3.3-22, 3.3-25, 3.8-3 
ctmrai user areas, 2.7-4, 3.4-9 
caupupro, ii, 1.1-1, A-1, B-2, c-1, c-7 
d:mputer enclosure. l.1-1, 1.2-1, 3.10-1, 4.1-1, B-1 
d:N, 2.5-PIP'-7, 2.5-WH:>-l 
dxicurrent CP/M-86, 2.2-2 
d:ncurrent DJS (3.1), 2.2-1, 2.6-4, 2.7-1, 2.7-6, K-1 
c:i:tiFIG, 3.3-14 
d:NF'IG .NEl', 2 .4-2, 2. 5-CX:NFIG .NEr-1, 2. S-SE'INEl'-1, 2. 6-5, 3. 3-24, 3. 4-12 
Qxmect.ions, 1.4-1, 3.1-2, 4.1-3 
anm:T, 2.5-T'!PE-3 
ctNs:>u:, 2.4-2, 2.5-0:JBJL&.l, 3.3-10 
cpiao1e (system), 1.1-2, 1.2-1, 1.8-1, 2.3-1, 2.S-i::x:Jiti-1, 3.2-2, 

i 3.3-4, 3.3-24, 3.9-1, 3.1~3, 4.1-3, A-1, c-7, c-8, I-4 

E 
key, v, 2.3-1, 3.3-10 
characters, v, 2.3-1, 2.S-F.Ir2, 3.3-8, 3.3-10, 3.3-14 
2.S-SPCDL-2 

ssor (Intel 8087 or 80287 NPJC), 2.5-CBSBT-l, K-5 
cb~ (in CP/M 2.2), 1.6-ll, 3.8-5 
dopying files, 1.6-3, 1.6-10, 2.S-CP!-1, 2.~PIP-1, 3.8-5 
Q:>ver letter, 1.3-1 

'/M 2.2, 1.6-12, 2.2-2, 2.5-af-l, H-6 
/M-86, 2 ... 2, 2.5-PASSID-2, 2.5-EORMAT-l, D-1 

(central pzocessing unit), 1 .. 1-1, 2.S-IDT86-l, A-1, B-1 
80286/ZSO dual processor, 2.s-ar-1, 2.5-TlME-l, A-1, C-2, C-3, c-s, K-5 
8085/88 dual pcocessor, 2.4-6, 2.5-sf-l, A-1, C-1, C-8, E-2, G-2, K-2 
f!JJ86/87, 2.4-6, 2 .. 5-9186-1, 2.5-TIME-l, A-1, C-1, C-8 

ciPI, 1. 6-11, 2.4-2, 2. 5-CP!'-1, 3. 8-5, 4. 3-1 
C!REA.TE, 2.5-SEI'-4, 2 • .5-SfQi-2 
Olrrent files, 2.7-3, 3.8-2 
¢ustaner service, 2.3-1, 3.1-2, 3.9-1, 4.3-1 
ctustcmizing tc-ros, 3.2-7, 3.3-11 

applications pCOJramS, 3.1-2, H-1 
customizaticn files, 2.4-9, 3.2-7, 3.3-1, 3.3-28, K-2 
default pr~, 2.5-NEWUSER-l, 2.5-PASSID-2, 3.3-17, 3.4-1 
HELP files, 2.5-HELP-l, 2.5-HELPNDX.-l, 3. 7-1 
message files, 2-.5-nae.REM-l, 3.2-2, 3.3-25 
network cxnfigurati01, 2.5-0:::NFIG.NET-l, 2.6-5, 3.2-4, 3.3-25, 3.4-12 
progranmable keys, 2.5-KE'iS-l, 3.1-1 
system security, 2.5-NEWUSER-l, 2.6-1, 3.3-12, 3.4-12 
system shutdcMl, 1. 8-1, 2. 5-!DiN. SJB-1, 2. 5-rtti-l, 3. 2-6, 3 • 3-27, 3. Pr5 
system start\4), 1.6-1, 2.5-SISINIT.SUB-l, 3.2-1, 3.3-17 
user startup, 1.6-5, 2.5-LCGIN.SJB-l, 2.5-USERINJT.SJB-l, 3.2-3, 3.3-28 
Virtual-'1'3:rminals, 2.5-VlT'iS-l, 3.3-7, 3.3-11 
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D, 2.5-AP-2, 2.5-CLJ:X.l<-l, 2.5-CPY-l, 2.5-IDT~2, 2.5-ED-2, 2.5-KEY'S-2, 
2.5-MAIL-5, 2.5-NEWUSER-l, 2.5-PIP..5, 2.5-WID-6, 3.3-10 

Data bits, 3.3-2, 3.3-5, E-2 
Data encryptiai, 2. 7-5, G-1 
DATE, 2.4-1, 2 .. 5-Dfla'B-l, 2.5-SEI'-4, K-1 
Day-File, 2. 5-GENO:::EM-3 
dPASE II, 1.7-7, 2.5-TIMl:I.ro.OID-l, 2.5-'l'IMEl.OO-.SJB-l, J-1, J-7 
ID!'86, 2.4-1, 2.5-IDI'86-1, 2.5-SYSTAT-4, 2.6-4, 3.4-10, H-2, N-2 
DFAIMAIL, 2. 5-MAIL-7 
DEFNJLT I 2. 5-SET-4 
Default: 

applicaticcs program, 3.3-10, 3.3-17, 3.4-10 
banner, 2.5-SISJNIT.BAN-l, 3.2-2 
baud rate, 3.3-1, 3.3-4 
directory area, 2.5-PAS91D-1, 3.3-9 
drive, 1.7-2, 2.5-PASSWD-l, 3.3-9, 3.3-13, 3.~3 
file name, 2.5-MAIL-7, 2.5-ll!llM!.NEr-l 
m:rle of protecticn, 2.5-SBr-l, 3.4-7 
node number, 2.5-aJIP.IG.~l. 2.5-SE'INEI'-l, 3.3-25 
rXlde password, 2.5-aJIP.IG.JBl'-l, 3.3-25 
password of a terminal, 2.5-AP-ll, 2.5-6£11-4, 3.4-3, 3.4-8 
printer, 2.S...Hl.SEll>-1, 3.3-9, 3.3-12 
pr~ram, 2.~2, 2.6-2, 2.7-6, 3.3-10, 3.3-12, 3-.4-:10 
transient p?og:ram area size, 2.5-GENO:EM-3, 2 .. 5-&DD4---l, A-1 
user area., 1.7-2, 3.2-4, 3.3-12, 3.4-1, 3.~3 

DELETE key, 2.3-3 
DEtBI'E (optioos), 2. 5-~3, 2. 5-SET-3, 2. S-SEti:>L-4, 3 .4-8 
Delete-protect password, 2.5-Sllr-3, 2.~, 2.7-3, 3.4-7, 3.4-12 
Deleting files, 2.S-mA.-1, 2.S-BR11Q-l, 2. 7-4, 3.1-3, 3.3-27, 3.4-8, 3.8-2 
Detached processes, 1. 7-8, 2.5-ATI'ACH:-l, 2.5-0IS81'-2, 2.5-PIP..9, 2.5-~l, 

2.5-WB:>-S, 3.3-7, 3.3-11, J-4, K-5 
DeVice mapping, 2.5-<nWIG.NEr-l, 2.5-NEr-l, 3.3-25 
Diagrx:ietic diskette, 2.2-2, D-1, I-1 
Digital Researdl Inc., ii, 2. 2-1, 2. 7-4, 3.10-1, K-1 
DIR, 2.4-2, 2.5-Dl:R-1, 3.3-15, 3.8-5 
om (attrib..tte), 2.s-om-1, 2.5-HELP-3, 2.s-rom-2, 2.s-ser-2, 3.8-3 
Directory area, 1.7-2, 2.7-4, 3.3-12, 3.4-11 
DI~, 2.5-NEI'-2 
Disk 1, 2. S-E'QRolM'-2, B-2, C-3, C-7, G-1 
Disk lA, 2.5-FORMAT-2, B-2, C-8 
Disk 2 switches, C-9, D-2, G-1 
Disk 3 switches, C-10, G-1 
Disk emulatim hardware, 2.3-1, 2.5-~1, 3.2-1, B-1, C-15, K-1 
Diskettes: 

diagnostic, 2.3-1, D-1, I-1 
directories, 2 .. 5-DIR-2, 2.5-SDIR-1, 3.8-5 
system master, 1 .. 6-3, 2.5-GFN:X::EM-l, 2.6-2, 3.10-2 

DISPIAY, 2. 5-WIMESKD-l, 2. !>--NEI'-1 
Distributim diskette, 1 .. 6-3, I-1 
lbllar ($) sign, 2.5-5UEMIT-3 
IXMN, 1.8-1, 2.4-2, 2 • .5-IXHJ-l, 3.2-6 
J:Xl\1N .&JB, 2 .. 4-2, 2 .. 5-IXIB.SJB-l, 3 • 2-7 I 3 • 3-28 
DRIVE, 2. 5-SDIR-2, 2. 5-fHJlrl-l, D-5 
Drive designation, 1 .. 6-6, 1. 7-3, D-12 
Drive label, 2 .. 5-Sln'-4, 2.5-S:J:M-l, 2.6-2, 3.4-5, 3.4-12, 3.-8-2, 3.9-1 
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Dt Net, iii, 1.1-3, 1.7-9, 2.2-1, 2.4-1, 2.5-AP-ll, 2.5-CONFIG.NET-l, 
12.5-MAIL-8, 2.5-iW4E.9t:D-l, 2.5-WMSRV.DAT-l, 2.5-Nm.'-1, 2.5-NEIMJ'ID-l, 
I 2. 5-NE'.IUSERS-l, 2 .. 5-PRnmm-2, 2. 5-S£INEI'-l, 2 .. 5-TiPB-3, 2. 5-UPI'IME-l, 
)2.5-WID-2, 2 .. 5-WRim-l, 2.6-1, 2.6-5, 2.7-7, 3.2-2, 3.3-21, 3.4-11, K-1 

D&<REsEr, 1. 7-4, 2.4-2, 2.5-SEI'-l, 2.5-1H<RBSl51'-1, 3.8-7, K-3 
D$P, 2.5-SPCXIL-S, I-2 
~ (data terminal ready handshake)), 3.3-2, 3.3-5, 3.3-9, E-3, F-1, L-1 
Uti, 2.4-2, 2.~l, 3.2-6, 3.3-28 
JJ1iNN.Irc, 2. 5-\0IDE-3 

'"'g, 2.3-3 
.. £, 2.5-MAIL-3 
:E, 1.6-8, 2.5-AP-2, 2.S-DDT86-2, 2.5-~2. 2.5-EORMAT-2, 2.5-LPRS-l, 

. 2.5-NEWUSER-l, 2.5-PIP-5, 2.5-SY'STAT-l, 2.5-T'l"lS-l, 3.3-10 
J.t>, 2.4-1, 2.5-J!D-l, 2.7-3, 3.3-7, 3.5-3, 3.7-1 
Ebeet button, 1.6-1 
~ login passwords, 2.5-FIXPASS-l, 2.5-NHiUSER-l, 2.6-2, 

2. 7-2, 3.3-12, 3.3-19, 3.4-1, 3.10-2 
.&icrypticn of files, 2. 7-S, 3.4-2, G-1 
D' (erXI of file), 2.S-PIP...10 
Bqual (=) sign, 2.5-cHSEr-l, 2.S-PIP...l, 2.5-REN-l, 2.5-SDIR-l, 2.5-SET-l, 3.3-24 
ll:RA, 2.4-2, 2.5 ... l, 3.4-7 
llmQ, 2.4-2, 2.s-.atNrl, 3.3-7 
$x:clamatioo point (! ) , 2. 5-WED-14 e 2.s-som-2 

on, 1.1-1, 3.3-11, 3.10-1, G-1 
file a:ntrol blocks (XR:Bs), 2.5-ERA-l, 2.5-ERPQ-l, 

i 2.5-PIP-8, 2.5-S>IR-l, 2.5-SBT-4, 2.S-SH:Jtl-1, 3.4-5, K-5 
txtemed ir.p.tt/output system (XIOS) , 2. S-OENCCIM-4, 3. 3-11, E-5, I-3 

;t, 1.6-8, 2.5-AP-2, 2.S-OOT86-2, 2.S-~2, 2.~S, 2.5-PIP-5 
fans, l.~2, 4.1-1 

H
. , 2.5-SDIR-2 

le maintenance, 3.4-1 
le name, 1.7-4, 3.1-3 

'2,1e passwords, 2.S-PIP-8, 2.~, 2.6-4, 2.7-3, 3.4-7, 3.9-1 
IF:i.le type {::::extemicn), 1.7-4, 2.5-2, 2.5-Srl-l, 3.1-3, I-1 
FlXPASS, 2.5-FJDAZ-l, 3.10-2 
'.Fl.OPP.f disk drives: 

buffer, 2.5-GElfXI:M-6 
connecting, 1.4-3, 4.1-2 
ccntroller, &-2, C-3, C-7, C-8 
descriptioo, 1.1-1 
precauticns in D:fY'ing, 1.3-1. 4.3-2 
unpacking, l.~1. 1.6-1 

!FlOJ;Pi diskettes: 
. changing, 1. 7-5, 2.s-ammsn-1, 3.8-11 

descripticn, 1.5-1 
formattin:;J, 1.6-7, 2.5-FC>119a'-l 
haniling, 1.5-1, 2.7-8, 3.4-9, 3.10-2 
labeling, 1.5-1, 1.6-ll, 3.10-4 
loading, 1.6-4 
pamw.ord-protected, 3.4-10, 3.9-1 

FWQI, 2 .S-\OIXJE-3 
f!MIHD, D-5 
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Foreground process, 2 .. S-\04l'.>E-3, 2.5-WHr5, 3.3-11 
FORMAT, 1.6-7, 2.4-2, 2.>!aMn'-1, 2.5-SRX>L-l 
Formatting bard disks, 1 .. 4-3, D-1 
EOOMSIZE, 2. 5-SRX>Ir 1 
Free:ho. 200 terminals I 1. 7-7 t 2. 5-KEYS-1, 2 o 5-TV950-l, 3 • 3-8 
FREEPRINr .om, J-7 
FUIL, 2.5-S>IR-2 
Fl, F2, F3, F4 (user-defined attributes), 2.5-SDIR-2, 2.5-sl:l'-3 

G ("go to user area n"), 2 .5-DIR-l, 2.5-PIP-5, 2. S-PRINT-1 
G (opticns) 2 .. S-AP-2, 2.5-IDT86-2 
OCS-80 terminals, 1.7-1, 2.5-KBYS-l, 2.5-V'roCSS-l, 3.~8, 4.3-1 
G~IM, 2.4-2, 2.5-Gf!l!ITIM 1, 3 .. 3-11 
GFNCMD, 2.4-2, 2.~l 
GENERAL, 2.s-BRJL-2, 3.7-1 
GEIDA'IE.OID, J-5 
GEl'l'IME.OID, J-6 
Gifford enhancements, 2.2-1, 2.4-1, 2.7-5, 2 .. 5-SRX>L-8, J-1, K-2 
GD'l!t&J OBSllM!& 3 .. 1-2, 3.10-1 
GI.DBAL, 2 .. 5-SJIMIT-2 
Greater than ( >) symbol, 1. 6-6, 2. 5-GEN:X:EM-l, 2. 5-IJYPE-2, 2. 5-WRrIE-2 

ti, 2.3-3 
H, 2.S-AP-2, 2.S-IDT86-2, 2.S-ED-2, 2.5--MAIL-6, 2.S-PIP-5, 

2.S-S'i'STAT-1, 2.5-WH'.>-6 
Han:lshaking, 2 .. 5-LPRS-2, 2.5-TIYS-2, 3.3-2, 3.3-5, C-11, E-2, F-1, L-1 
Hard disk drive, 1.1-2 

cx:mleCti~, 1.3-2 
oontroller,. c-5, C-8, G-1 
descriptiai, Ll-1 
formatting, D-1 
headers, 0-2 
packing, 3.~, K-5 
systems without, 2.S-PIP-8, 3.10-4, I-1 
troubleshooting:, 2.3-1, 4 .. 1-3 
unpacking, 1..2-1 

Hardware erx:cyptioo boards, 2.6-3, 2. 7-5, 3.4-2, G-1 
Hardware requirements of M:-OOS, A-1 
ID:A {!obrrow Designs), C-5, 0-8, G-1 
HELP, 2.4-1, 2.~1, 3. 7-1, 3.10-3, K-1 
HELP (option), 2.S-CHSET-1, 2.5-GEN:x:=PM-l, 2.5-MAIL-l, 2.5-NEr-l, 2.5-SDIR-l, 

2.5-SEr-l, 2..5-SB:W-l, 2.5-SPOOL-l, 2.5-VCMODE-l 
HELP ( .HLP) files, 2.5-BBtP-l, 3. 7-1, 3.10-3 
Em...ENDX, 2.4-2, 2 .. ~-1, 3. 7-2, K-2 
Hexa:iecimal numbers, 2. 5-IDT86-l, 2. 5-ED-2, 2. 5-GENXEM-3, 2. 5-SEIMEM-l, 

3.9-1, C-4, F-1, G-1, H-2, 11-1, 0-1 
msroRY, 2.4-2, 2.~-1, 2.6-2, 2.7-5, 3.2-3, 3.3-8, 3.4-12, 3.6-1 
Hyphen (-), 2.5-BJWER-2, 2.S-CP'f-3, 2.5-SYSTAT-4, 2 .. 5-MAIL-6, 3.3-7 

'"'I, 2.3-3, 2.5-PRINT-l, 2.5-SPCX:>L-2, 0-3 
I, 2.5-AP-l, 2.S-E0-2, 2.5-PIP..5, 2.5-wH0-9 
Idle field, 2.5-WH:>-2 
IEEE 696/S-100, 1.4-1, 2. 7-5, 3.10-1, A-1, B-1, G-1 
:m:LUDE, 2.5-&JIMIT-3 
INI'IDIR, 2.4-2, 2 .. S--Dll-·w""'m-.... · 1, 2.5-SET-5, 3.4-8, 3.8-3 
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:rhitial default; 
,'directory area, 2.5-oem!.net-l, 2.5-r.ooIN-l, 2.S-I.D30JT-l, 3.3-15 
node, 2 .. S-O:.lG.llm'-1, 3.3-25 

, printer, 2 .. 5-IPaN>-l, 3.3-15 
!hi tializatioo: 

. directory, 2.>INI'IDIR-1 
i sp:x:>ler, 2 .. 5-a.U:arS, 2.5-Sl'SINIT.SUB-l 
. system, 2.5-SfSINrr.~l, 3.2-1, 3.3-28 
user, 2.5-I.OOIN.SJB-l, 2.5-USERINIT.&JB-l, 3.2-3, 3.3-15, 3.3-28 

Ibstalling IC-IDS, 3.~3, D-14 
llnterfacer 3, c-11, C-13, <rl 
n-tterfacer 4, C-12, ~ 1 
]nternal system security, 2.6-3 
I!nterrupts, Ar-1, C-9, C-12, K-3 
l:lnterterminal ~irlcatim, 2. 5-MAIL-l, 2.S-WRrm-1 
l:lnvoic:e, 1.~l, 4.3-1 
llnvoking program, 1 .. 7-3, 2.>l, 2.5-SUEMIT-l, 2.5--al-l, 2.5-Srl86-l 

'°*J, 2.3-3 
j, 2.5-AP-2, 2.s-m-2, 3.3-18 
Jack.et of diskKte, l.S-1, 1.6-4, 2.s-om-2 
Julian date, 2 .5-lllSititf-l, 2. 5-U'IMP-l, 3. 3-23, 3. 6-2 
~ settings, 3.10-1, C-1 

1K, 1. 7-7 

=.S-AP-2, 2.5-m-2, 2.5-PIP-5 
ing current, 3.1-1, 3 .. 10-1 
, 2.4-3, 2.S-«Brs-1, 3.1-1, 3.3-8 

KEY files, 2.5-DIS-l, 2.5-VIGCSSO.KEY-l, 2.5-VI'950.KEY-l, 3.1-1 
K.azn hard disk o::ntroller, c-7, D-1, D-4, G-1 

~, 2.S-AP-2, 2.!HDT96-2, 2.S-ED-2, 2.S-PIP-5, 2.5-WID-10, 3.3-10 
I!AEfL, 2.>SDf-1 
:Q.abel (adhesive, far diskettes), l..S-1, 1.6-11, 3.8-9, 3.10-2 
Dabel (of logical drive), 2.s-INI'l'Om-2, 2.~, 2.5-SH:W-l, 

2.6-2, 2.7-2, 3.4-5, 3.S.-2 
Ji..ANslOO, C-16 
11.eadin character to switch screens, 3.3-8 
UN3lli, 2.5-SDIR-2 
Less than ( <) sydx>l, 2. 5-GEH:nM-1, 2. 5-MAIL-4 
iocro:.. 2. S-&.JIMl'l\-3 
lt::cal area network, 1.1-3, 2 .. 2-1, 2 • .5-cailFIG.NEI'-1, 2.5-NEI'-l, 3.3-24, K-1 
tDca1 device, 2. 5-NET-2, 3 .. 3-25 
:k>cal node, 2 .. 5--CXllP.IG..mt'-1, 3. 3-24 
tDgging cut, 1.8-1, 2 .. 5-U.O::O'l'-1, 2. 5-WIMP-l, 2. 7-5, 3.1-3, 3.4-9, 3.4-11 
i£>9ical drives, l .. ~. 1.7-3, 3.3-15, 3.4-5, 3.~l. D-12 
l.DGIN.a-iD, 2.4-3, 2 .. 5-ItlGDl.~l, 3.2-4, 3.3-28 
100IN .STJB, 2. 4-3, 2 .. S-ux;JN.SJB-1, 3. 2-4, 3. 3-28 
IDgin name, 2.5-W>-l, 2.5-name.REM-l, 2.6-1, 3.3-14, 3.4-1, K-2 

·n password, 1.7-1, 2.5-P~l, 2.5-PRINI'ER-3, 2.6-1, 3.4-1, 3A-12 
I 2.4-3, 2. 5-M'TACH-l, 2.5-Al1IDSI'-l, 2.5-I£XDJ'!!-l, 2. 7-2, 3.2-6, 3.4-9 
.SUB, 2.4-3, 2.5-:u:e:IJ'l' .. SJB-1, 3. 2-6, 3. 3-28 
boards, reseating, 1.4-1, 4.1-2 

• 2.4-3, 2 • .5-LPRS-l, 2.5-PRIN'!ER-l, 2.5-RESET-l, 3.2-1, 3.3-1, 3.10-3 
, 2.5-NEr-l, 2.5-PIP-3, H-4 
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"'M, 2.3-3 
M, 2. 5-~2, 2. 5-ID-2, -2. 5-MAIL-6, 2. 5-S'fsrAT-l 
Macrotech MI-286, 2.s-s-1, A-1, c-2, c-3, c-8, K-5 
Magnetic tape, 1.1-2, 3.8-4, 3.9-1, A-2 
MAIL, 2.4-3, 2.5-MII,-l, 2.5-nime.REM-13.2-3, 3.3-28, 3.4-9, 3.1~3, K-2 
MAIL.HLP, 2.4-3, 2.5-MAIL-1, 3. 7-1 
MAIL.NOX, 2.4-3, 2.5-MAII.rl, 2.5-BnBDC-1, 3.7-2 
MN<E, 1. 7-5, 2.4-3, 2.5--IPJtE-1, 3.2-2, 3.3-23, 3.3-28, 3.4-5, 3.6-1 
MN<E (option), 2.5-ame.l!Bl'-l, 3.3-14 
Managing the system, 2.7-7, 3.1-1, 3.3-1, 3.4-9 
Manuals, 1.2-1, 3.1-1, 3.4-5, 4.3-1 
MAP, 2. 5-NE:r-l 
Map of the system, 1.4-2, 3.1-1, M-1 
Mag:>ing :m. Net reso.Jrces, 2.~G..NET-1, 2.5-name..NET-l, 2 .. 5-RBT-1, 

2.5-SE'JNEI'-l, 2.7-7, 3.2-4, 3.3-25, 3.4-12 
MARGIN, 2. 5-SIU:>L-2 
Mass storage, 1.1-2, 2.5-SJ::W-l, 3.lQ-4, A-1, D-1 
MBK. files, 2.5-MML-3, 2 .. ~, 3.2-4, 3.10-2 
M::-IX>S, 2.2-1, 2.4-3, 2.4-5, 2.7-6, I-1, K-1 
M::-[()$ prmpt, 1.6-5, 1. 7-2, 2. 7-4 
KDJS.HLP, 2.4-3, 2.~1, 3. 7-1, K-2 
M:OOS.NDC, 2.4-3, 2.5--IBaDC-1, 3.7-2, K-2 
MI::RIVE/H, 2 .. 3-1, 2.5-GENO::R+-S, B-1, K-1, K-6 

pc>rt number, G-1 
switdl settings, C-15 

M&DRY', 2.5-GIBX:Hl--4, 3.9-1, I-4 
Memory test, 3.9-1, K-2 
MENU, 2. 5-AP-l 
MESSAGE, 2.5-SDIR-2. 
Message b.tff ers, 2. 5-<XllFIG.BBl'-l, 2. S-SE'INEl'-1, 3. 3;... 25 
Minus (-) sign, 2.S-B'.JFFER-2, 2.5-cPI-3, 2.5-DDT86-2, 2.5-MAIL-6, 

2.5-SYSTAT-4, 2.5-WH0-2, 3.3-7 I 3.3-16 
M::Xlem, 1.1-2, 2.5-TftS-l, 2. 7-2, 3. 3-5, 3 .4-9, F-1, G-1, L-1 
M:7ID (message of the day), 2.4-3, 2.5-K7ID-l, 3.2-3, 3.3-26, K-3 
M:1therboard, 1.4-1, A-1, B-1 
MP/M II, 2.2-2, 2.5-GENX:EM-4, 2.5-S'l-2, 2.5-SV86-l, H-1, H-6, K-3 
MP/M 8-16, 2.2-2, 2.S-FlXPASS-1, 3.8-5, 3.10-2, K-4 
MP/M-86, 2.2-2, K-5 
Multitasking, 1.7-7, 2.2-1, 2.5-ATTACH-l, 2.S-CCPMINIT-1, 2.5-VIMCDE-1, 

2.5-vrIYS-l, 2.5-wID-5, 3.3-7, K-2 
Multiuser nr:.de, 1.6-5, 2.2-1, 2.5-MJ'lOSl'-l, 2. 5-u:n::l.JT--1, 2. 7-1, 3.2-2, 

3.3-3, 3 .. 3-6, 3.3-22, 3.3-28, D-1 

"N, F-2 
N, 1.6-9, 2.5-AP-7, 2.5-ED-2, 2.5-FORMAT-2, 2.5-INI'IDIR-2, 2.5-KE!lS-2, 

2.5-LPRS-2, 2.5-MAIIr-1, 2.5-PIP-5, 2.5-T'IYS-2, 2 .. 5-WH0-10 
WJME, 2.~3, 3.4-6 
Name (==login) pranpt, l.6-5, 2.S-uxnJT-1, 3.2-6 
name.AP, 2.5-AP-ll 
name.MSC, 2.5-MML-7, 3.2-3, 3.10-3 
name.NE!', 2.5-rmme.NR!'-l, 3.2-6, 3.3-14 
name.REM, 2.5-name.Ral-1, 3.2-4, 3.3-14, 3.3-27, 3.10-3 
WMEI..Isr, 2. S-MAIL-1 
NAMES, 2.5-lWllBID-3, 2.5-NEI'-l 
NAM&':MD, 2.4-3, 2.5-RnMB9CD-l, 2.5-NAM&VR.DAT-l 
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DAT, 2. 4-3, 2. 5-NAME91)1)-l, 2 .. 5-NNISVR. .. IWl'-l 
4-1, 2.SA01, 2.5-'IYPE-3, 3.2-4, 3.3-14, K-1 
, 2 .. 5 iU!ftMOJD-1, 3.2-4, 3.3-26 

SERS, 2.4-3, .2.S-AP-11, 2.5-MAIL-2, 2.5-Nel'USl!RS-l, 3.2-4 
Ni!twork axitroller, 1.1-3, A-2, C-16, G-1 
NlNJSER, 2.4-3, 2 .. 5-NlNJSER-1, 2 .. 7-6, 3.3-13, 3.4-9, 3.10-2, K-3 
~cad battery, 2.s-ct.a:K-1 
N!ros (neO«:>rk irp1t./outp.lt system), 1.6-4, 3 .. 2-1, 3.3-24, K-5 
~. 2.5-UN'IG~l, 2 .. 5-NEI'-2, 3.3-25 
ltide ID, 2.~1, 2 .. 5-PASS«llID-3, 2 .. 5-PRINTER-2, 

2.5-'IYPE-3, 2.5-UPTIME-l, 2 .. 5-Wfl0-3, 2 .. 5-WRITE-l, 3.3-25 
lb:ie passwords, 2.5-0'.:BPIG.l!Bl'-1, 2.6-5, 2.7-7, 3.3-25, 3.4-12 
ltDFS, 2 .. 5-NEI'-l, 2 .. 5-WRI'IE-l 
tt:>FEED, 2. 5-Sl'CXJL.-2 
~. 2 .. 5-Sn-3, 3.4-7 
~, 2.5-SDIR:-2 
~. 2.5-SDIR-2 
tf:>tes by users, P...1 
lt:J.L, 2 .. 5-PIP-10 
lt.J.nER, 2. 5-SPOC>L-2 

"'o, 2.3-2, F-2 
O, 2.S-ID-2, 2.S-UIRS-2, 2.5-PIP-1, 2.5-s.iOOEN-2, 2.5-8.iSrAT-1, 2.5-Tl"!S-2 

. I 2.5-afSm'-11 2.5-NEl'-11 2.S-SE:r-1 
fset, 2 .. 5-iDl ... 1, N-2 
I 2.5-aISEI'-l, 2.5-SEr-l 

ating system, 1.6-3, 2 .. 2-1, 3.2-1, 3.10-3, 4.3-1, K-1 
ator error, 2 .. 7-8, 3.8-5, 4. 3-1 

Pr' 2. 5-CHSEI'-l 
Overlays, 2.S-SE'l"-2, 3.1-2, 3.8-1 

1p, 2.3-2, 2.5-DIR-2, 2.5-u:o:xJT-1, 2.S-mINT-1, 2..S-PRmmR.-3, 2.5-SDIR-5, 
2.5-SJJMIT-2, 2.5-SYSTAT-2, 2.5-'lYPE-l, 3.1-3, 3.3-26, 3 .. 8-5, F-1 

f, 2.S-c:Lo::l<-1, 2..S-.ED-2, 2.5-MAI:r..-1, 2.S-S'isrAT-1, 2.5-WFD-ll, 3.3-10 
:ftn. 2. 5-PIP-6, 2.5-WPE-l 
~. 2.5-HF.LP-3, 2.5-'IYPE-l 
:f'HiESIZE, 2. 5-SPCOL-2 
Pages (~creens) of display mem.xy, l. 7-7, 2.5-HisroRY-l, 3.3-8, 3.3-11, 3.6-2 
Paragrafil (=16 l:Jytes), 2.~l, 2.5-G~IM-3, 2.5-SEIMEM-l, N-2 
~en.theses ( ) , v, 2. 5-SDIR-3 
Parity, 2.5-U.-2, 2.5-PIP-7, 2.5-'l'IYS-2, 3.3-2, 3.3-5, E-2 
PASSm, 1 .. 7-1, 2..4-3, 2.5-AP-ll, 2.5-MAnr-2, 2.S-NEWUSER-1, 2.5-PASSND-l, 

2.5-PASSWORD-l, 2 .. 5-PRINTER.-2, 2.6-1, 2. 7-2, 3.2-3, 3.3-12, 3.4-1, 3.10-2 
!>ASaiORD, 2.4-3, 2.5-PASSID-2, 2.5-PASSNORD-l, 3.4-10 
.PASSWORD (optiai), 2.5-coNFIG.NET-l, 2.5-SET-3, 3.3-25, 3..4-5 
'Passwords: 

default, 2.5-AP--11, 2.5-SEI'-l, 3.4-3 
delete-protect, 2. 5-SEil-3, 3 .4-8 
encrypted login, 1.7-1, 2.5-~l, 2.7-2, 3.3-6, 3.4-1, 3.10-4 
oo diskettes, 3.4-11, 3.8-ll 
en drive labels, 2.~. 2.6-4, 2 .. 7-3, 3.4-5, 3.9-1 
oo files, 2.5--ml'-3, 2.7-3, 3.4-7, 3.8-2, 3.8-11 
Cll neb«>rk oodes, 2 .. 5-<DWIG.JIBl'-1, 2.6-5, 2.7-7, 3.3-25, 3.4-13 
read-protect, 2.5-SEI'-3, 3.4-8, 3.8-11 
write-protect, 2.5-SE:r-3, 3.4-8 
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Perio:i (.), 1.7-3, 2.5-1, 2.5-MAIL-3, 2.5-WRI'IYrl, 3.3-7, 3.8-3 
Physical terminal number, 2.5-<Xl!BlIB-1, 2.5-~l, 3.3-5, 3.3-8, E-1 
PIP, 2.4-3, 2.5-PIP-1, 2.5-SEI'-3, 2. 7-4, 3.8-5, 3.S-6, 3.10-3, J-5, K-3 
Plotters, 1.1-2, 2.5-U'R&-1, 3.3-4 
Plus (+) synilol, 2.5-MAilr-6, C-3 
R":>rt numbers, 2.5-~2, 2.5-LPRS-l, 2.5-TIYS-l, E-2, E-5, G-1 
~= 

o::>rds, 1.4-4, 4.1-1 
cutlets, 1 .. 4-4, 1.6-2 
switdl, 1 .... 2, 3.2-6 
turnin:;J OFF, 1.6-2, 1.8-2, 3.2-7, 3 .4-13 
turning CN, 1.6-1, 3.1-2, 3.2-1 

PRINT, 2.4-3, 2.5-PRDJ'l'-1 
PR1Nl' ( q>tiCl'l) , 2. 5-SEOJL-l 
PRIN'JER, 2.4-1, 2 .. 5-PRill'IER-1, 3.3-5, K-3 
Printer namei 2.5-U'R&-l, 2.5-PRINrER-l, 3.3-5, 3.3-9, K-3 
Printer number, 2.5-UBS-1, 2.5-PASSirrl, 2.5-SFCOL-5, 3.3-5, 3.3-9 
Printer ports, F-1 
Printer release, 2.5-~3, 2.5-~AT-2, 3.1-3 

dBASE, J-8 (&-bit) ' J-12 (16-bi t) 
~ V3.0 (8-bit), H-4 
WordStar V3.3, H-3 (8-bit), H-2 (16-bit) 

Printers, 1.1-2, 2.5-GENXFM-2,. 2.4-7, 2.5-LPRS-l, 3.3-1, 3.3-15, 3.3-24 
Private drives, 2.5...aiilFI.G.NE?r-l, 2.5-SE'INEI'-l, 2.frS, 2.7-7, 3.3-25, 3.4-12 
PRN', 2.S-PIP-2 
Process, 2.3-2, 2.~1. 2.S-ATrACH-1, 2.5-IDGCIJT-l 
Programaable keys, 1.7-10, 2~5-KErS-l, 3.1-1 
Progranming serial ports, E-1 
PRY.l'Ex:T, 2.5-Slr-2, 2.S-&Di-2, 2.6-3, 3.4-5, 3.8-11, 3.10-3 
PtfAS<.NEr, 2.6-5 

"'Q, 2.3-3, 2.5-DIR-l, 2.S-T'fPE-2 
Q, 2.S-ED-2, 2.5-MAIIr6, 2.5-PIP..l, 2.5-&YSTAT-l 
().Je\le, 2.5-CXR'IG.mr-l, 2.5-NEr-l, 2.S-PRINTER-1, 2.S-SEINE'l'-1, 2.5-SRX>L-l, 

2.5-&YS'IM'-l, 3.3-25 
QQe\le calls, 2.5-af-2, K-3 
Questicn {?) mark, 1. 7-6, 2.5-Eru'Q-l, 2.5-HELP-2, 2.5-PRINTER-l 
oin am <ni. 2. S-ID1'86-2 
Quit, 1. 7-7 
QUITro.CMD, J-7 

'"'R, 2.3-3 
R, 1.6-9, 2.5-DDT86-2, 2.5-ED-2, 2.5-FORMAT-2, 2.5-MAIL-5, 2.5-PIP-l, 

2.5-WH0-7, 3.3-10, H-2 
RAM, Ll-1, 1.7-8, 2.3-1, 2.5-AIDRI'-l, 2.5-CHSEI'-l, 2.5-Dr1I'86-l, 2.5-SEI'MEM-l, 

2.5-S'iSTAT-3, 2.5-\0«DE-2, 3.2-1, 3.2-3, 3.3-11, 3.9-1, 4.1-3, 4.2-1, B-1 
RAM memory boards, C-3, C-4 
RCT (requester o:nfiguraticn table), 2 .. 5-allFIG.lll!:l'-1, 3.3-25, 3.4-12 
RFAO, 2.5-Ser-3, 3.4-8 
Read-protect password, 2.S-SEl\-3, 2.5-'I"lPE-3, 2.6-4, 3.4-5, 3.8-11 
Felati ve virtual terminal (=screen) number, 2.5-HIS'l'ORY-1, 2.5-u'JMP-l, 

2.5-WIMP-l, 3.3-10, 3.5-3, 3.6-2 
Reminder files, 2.6-4, 2.5-name.~l, 2.6-1, 3.2-4, 3.3-14, 3.10-3 
Renote device, 2.5-0::6FIG.NEr-l, 2.5-NEl\-l, 3.3-24 
REN, 2.4-3, 2.5-RDJ-l, 3.2-3, H-3 
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f.
ng files, 2.S-1, 2.5-PIP...2, 2.5-TiPEi-2, 2.5-Rlll-l, 3.1-2, 3.4-7, H-4 
ter o::ofiguratioo table (RCT), 2.5-<DJF.IG..m:r-1, 2.5-SE'lNEI'-l, 3.3-25 
ter prcces:SIS in DR Net, 2.5-SE'INEI'-1, 2. 7-7, 3.3-25, 3.4-13 
2.4-3, 2.sm:z:r-1. 3.3-4, 3.3-6 

(option) , 2. 5-SRX>Ir4 
rul:.sET b.Jtton, 1.6-2, 1.8-1, 2.5-r:x::MN-l, 2.5-UPI':IME-l, 3.2-1, 3,2-6, I:rl 
P.esident system prooess (RSP), 2 .. ~7. 3.2-1, I-1 
Resource map in m Net, 2.5-a)NFIG.NEI'-l, 2.5-Nm.'-2, 3.2-6, 3.3-25 
Restoring backq;> files, 3.&-3, 3.9-1 
Restricting access to: 

:DR Net oodes, 2.5-CniFIG.NEI'-l, 2.6-5, 2. 7-7, 3.3-25, 3.4-12 
files, 2.5-SEI\-l, 2.7-3, 3.4-3, 3.4-7 
llKXlems, 2.6-2, 2. 7-2, 3.4-ll 
network drives, 2.5-a:tiFIG.NEI'-l, 2.6-5, 2.7-7, 3.3-25, 3.4-12 
programs, 2.7-3, 3.4-11 
system, 2.7-2, 3.3-12, 3.4-9 
terminals, 2.7-2, 3.3-16, 3.4-1 
user areas, 2.7-4, 3.3-16, 3.4-10, K-1 
~ key, v, 1.6-10, 2.3-3 
Rb (read-only attribute), 2.S-mA-1, 2.5-ERPQ-l, 2.S-som-2, 2.s-sn-1, 

' 3.4-10, 3.8-3, S-4, I-1 
Rfr:.232 cables, 1.4-2, E-1, L-1 
Rl;P (resident system process), 2.5-GIB:rRl-7, 3.2-1, I-1 
1* (read-write attribJ.te), 2.5-ERA-l, 2.5-ERllQ-l, 2.5-mt.P..3, 2.S-SD!R-1, 

2.S-SBT-1, 3..E?r3, I-1 

'"'s, 2.3-3, 2.s-DIR-1, 2.s-~2. 2.s-"IYPE-2, 3.3-9, L-1 
sl, 1.6-8, 2.S-CUU.-1, 2.5-CPY-l, 2 .. 5-DDT86-2, 2.5-DIR-1, 2.5-ED-2, 
I 2.S-EOH4AT-2, 2.5--MAnt-6, 2.5-PRINT-l, 2.5-WED-7, H-2 

Eews, l.~ 
m, 2.4-4, 2 .. s-PIP-4, 2.s-som-1, 2.S-SET-6, 3.er5 

. tors, l.~7, 2.5-CP'l-l, 2.s-~-1. 2.5-SYOOEN-l, 3.t?ra, D-3 
Security, 2.6-1, 2.7-1, 3.4-1 
· files, 2.4-8, 2. 7-3, 3.4-2, 3.4-9 
login passwords, 2. 7-2, 3.~14, 3.4-9 
n:dem, 2.6-2, 2.7-2, 3.4-ll 

· netw:::Jrk, 2.6-5, 2. 7-8, 3.4-12 
. IhYsic:al, 2. 7-2, 3.4-9 
: procedures, 2.6-1, 2. 7-7, 3.4-9 

user areas, 2.7-4, 3.3-16, 3.4-10 
· utilities, 2.~-1, 2.5-PASSWD-l, 2.5-PASSWORD-l, 3.4-1 

Segment, 2.~1, N-2 
Selector channel (of a:mpupro Disk 2), c-10, G-2 
Serial ports, 2.5-IRRS-l, 2.5-TIYS-l, A-2, B-1, F-1, G-1, L-1 
Server processes in DR Net. 2 .. 5-<DJF.IG.Nn-l, 2. 5-SE'lNEl'-l, 2. 7-7, 3. 3-25, 3. 4-13 
$Er, 2.4-4, 2.5--Dlr-l, 2.5-INl'IDIR-l, 2.5-PIP-4, 2.~l, 2.6-2, 2.7-6, 

3.4-5, 3.4-9, 3.4-10, 3.4-12, 3.8-1, 3.8-3, 3.9-1, H-4, I-1 
(optico), 2.5-DA'I!i-l 

SE:lMEM, 2.4-4, 2.S--&m&l-1 
~INE!:I', 2, 4-4, 2. 5-0:tWIG .NE!'-1, 2 .. .5-SRDle:l\-l, 3. 3-21 

• 2. 5-NAM!HID-l 
ltiflARW, 2.5-a!Sm'-l 

ll, 1.7-9, 2.~7, 2.5-3'1-l, 2.5-SYSI'AT-2, 3.2-1, I-4, K-1, K-6 
11 ccmnards, 2.5-U:OVI'-l, 2.5-RFSEI'-l, 2.5-USER-l 

ielded cables, tlleir unsuitability, L-1 
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Stlpping insert, 1.3-1, 4.3-2 
SH:M, 1. 7-4, 2.4-4, 2.~1. 3.8-8 
strutting dam, 1.&-1, 2.5-i::rMN.&JB-l, 3.2-5, 3.4-13 
Sign-en message, 1 .. 6-4, 2.5-GERX:EM-6 
Single-user cperation, 2.3-1, 3.2-2, 3.3-28, D-1 
SIO o::ntrol, E-1, K-3 
SIZE, 2. 5-SOIR-2, 2. 5-SfDW-l, 2. 5-Vt:M:c>E-2 
SPACE, 2. 5-SKM-2 
Speed detect pin, 3.3-5 
SPL, 2 .. 5-SRXJlrl, I-2 
SPO)L, 2.4-4, 2 .. 5-SRJL-1, 2.5-SYSINIT.&JB-l 
SPOOL ( optic:n) , 2. 5-NET-l 
Spooler system, 2.5-NE!'-2, 2 .. 5-SRXJlrl, 3.3-24 
SR (seardh), 2.S-IDT86-2 
SI'AR'1', 2. 5-SIOOL-5, 2. 5-SY'SINIT. SUB-1 
Starting up, 1.6-1, 3.2-1, 4.1-1 
srA'.IUS, 2.5-NET-2, 2.5-SP(X)L-2 
Status display, 2.4-6, I-1, ~l 
Status (25th) line of a terminal, 3.3-9, 3.3-11 
5rA'IUS.RSP, 2 .. ~7, I-4 
stop bits, 2.5-U'BS-2, 2.5-TIYS-2, 3.3-2, 3.3-5, C-6, E-2 
&JIMIT, 2.~. 2.s-aarr-1, 2.s-sw-1, 3.2-5, 3.3-28 
Supercalc, 1.7-5, 2.3-1, 2 • .5-GJH):IM-3, 2.S-SE'IM!M-1, 3.3-17 
SUpport, iv, 3.1-1, 3.1-2, 3.9-1, 4.3-1 
&JSPEND, 2.5-<DBl'-l, 2.5-VCMCX>E-3 
g,:(, 2.4-4, 2.S-SE'IMEM-1, 2.5-9.JEMIT-l, 2.5-91-1, 2.5-TIME-l, J-4, K-2 
SWitdl settings, C-1 
SW86, 2.4-4, 2.5-9186-1, K-2 
~, 1.8-1, 2.4-4, 2.S-RESEr-1, 2.5-s!LC-1, 3.2-3, 3.1~3 
sm, 1. 7-6, 2.5-DIR-l, 2.5-PIP...6, 2.5-PRIN!'-l, 2.~2, H-3, I-1 
S'fSJ-tD.CMD, J-5 
SY'S3EN, 2.4-4, 2.s-srs.mt-1, N-2 
S'lSINIT.BAN, 2.4-4, 2.5-&SJBl'l".W-l, 3.2-2, 3.3-26 
SY'SINIT.CMD, 2.4-4, 2.5-SrSDirl'r.~l, 3.2-2, 3.3-28 
SYSINIT.SJB, 2.4-4, 2.5-s!SillIT.~l, 3.2-2, 3.2-6, 3.3-28, 3.4-6 
S'fS'rAT, 2.4-4, 2.5-AOORr-l, 2.5-S!SD9.'-l, 4.2-1 
system: 

account, 1.6-5, 1. 7-1, 2.5-FIXPASS-l, 2.5-NEWUSER-l, 3.3-13, 3.10-3 
attrib.Ite, 1. 7-6, 2.5-a:ISRI'-l, 2.5-DIR-2, 2.5-SDIR-l, 2 .. 5-SBr-2, 3.~3 
o:nsole, 1.1-1, 1.2-1, l.&-1, 2.3-1, 2.5-AimJST-l, 3.2-2, 3.3-21, 3.9-1 
diskette, 1.6-3, l.~10, 2.5-SY'SJEN-l, 2.~2. 3.10-1, 4.1-3 
drive (=A:), 2.5-B.JFFER-l -
files, I-1 
manager, iv, 3.1-1 
map, 1.3-1, 3.1-1, ~l 
node r 2 • 5-AP-11 r 2 • 5-MAIL-l 
number, -1.3-1, 4.3-1 
prompt, 1 .. 6-5, 1.7-2, 2.7-4 
queues, 2.S-a:6FIG.NEI'-l, 2.5-fBr-l, 3.3-24 
security, 2.6-1, 2 .. 7-1, 3.4-1, 3.4-9, K-2 
shell, 1. 7-9, 2.5-GF.N&YS-4, 2.S-SYSTAT--2, 3.2-1, K-1 
tracks, 1. 6-10, 2. 5-CP'f-l, 2. 5-SI93EN-l 
usage, 2.S-'rIMEXOO.sub-1, 2.~l, 3.1-1, 3.4-11, 3.5-1, 3.6-1 

System SUpport 1 b:lard, 2. 5-CIOCK-l, A-1, B-1, C-2, C-7, F-1 
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~ 
.. 5-CL<X.1{-l, 2 .. S-Wll:>-11 

, 2.5-IDT86-2, 2.5-ID-2, 2.5-PIP-2, 2.5-PRINT-l 
I 2.5-SPOOL-1 
ing cables, 1.4-2, M-1 
controller, A-2, G-1 

~ drives, 1.1-2, 3.S-8, 3.9-1, A-1, G-1 
'Il!leVideo 925/950, 1. 7-7, 2.5-«BYS-1, 2.5-'1V950.KEY-l, F-1, H-1 
'1'9mplate, 2. 5-KErS-l, 2. 5-name.NRl'-l 
~nal. 1 .. 1-1, 3.3-1 
'l\!rminal ao:ess, 2.~2, 2.6-1, 2.7-2, 3.3-16, 3.4-1 
'l)trminal name, 2.5-HISI'CRY-l, 2.5-MAIL-l, 2.5-Tn"S-2, 2.5-U'IMP-l, 2.~l, 

· 2.5-WRITE-l, 2.5--wTMP-l, 3.3-6, 3.5-2, 3.6-2 
'Derminal l'lUlllber, 2.5-aB&>LB-1, 2.5-S'fSTAT-l, 2.5-TIYS-l, 3.3-5, E-1, J-3, J-9 
~, 2.5-SPOOL-6 
'fi1ae c-> symbol, 2.5-MAIL-1, 2.~13 
~. 2.4-4, 2.5-!DIB-1 
~ acxxllttlting, 2.5-'J':IIBIJG.~l. 2. 5-TIMElOO.SUB-l, 3. 5-1 

e utilities, 2.7-5, 3.4-11, 3.5-1 
(MD, 2.4-4, .5-TDl!UG .. CJ0-1, 3.5-1 
.DBE', 2.4-4, .5-TIMllOO.Ql>-l, 3.5-1. 
&JB, 2.4-4, .5-TIMl!IDG.SJB-l, 3.5-1 

Timecut in DR Net, .5-a»'IG~l, 2.5-SEINEI'-l, 3.3-25 
T:i.mestamping, 2.~INrIDIR-l, 2.5-Sl!:r-4, 2.6-3, 3.4-11, 3.S-3, J-12 
TIP, 3.8-5, 3.9-1 
. le, 2.3-2, F-1 

ansient pro;JI"aa area (TPA), 2.3-1, 2.5-AB:>Rr-l, 2.5-SE'IM!M-l, 2.5-SYSI'AT-4 
oubleshooting, 2.3-1, 4.1-1, H-4 
S, 2.4-4, 2.5-RBSET-l, 2.5-TWS-1, 3.3-4, 4.3-1, F-2 

, 2.4-4, 2.5-PIP...7, 2.S-PRINT-1, 2.5-'lYPB-l 
( 200-daracter) , K-6 

'"U, 2.3-3 
u I 2. S-ror86-2, 2. 5-ID-2, 2. 5-PIP-6, 2. S-S'i'Sl'AT-1, 2. 5-WK)-13 
$-muthorized users, 2.6-1, 2.7-1 

=, 2.5-Ml\IL-7 
ded cable, L-1 

, 2.S-sef-4, 2.5-at:M-2 
Qrpdates, 2.1-2, 3.1-2, 3.1~1 
tlJI::9rade, 3.8-5, 3.10-1 
llJ?rIME, 2.4-4, 2.5-UPrIMB-l, 3.4-13 
11JsER, 2.4-4, 2.§..UIBR-l, 1. 7-3, 2. 7-4, 3.4-8, K-3 
t!Jser areas, 1.6-6, 1. 7-3, 2.S-USER-1, 2.6-2, 2. 7-4, 2.3-6, 3. 3-12, 
. 3.4-1, 3.4-10, 3.8-8, J-5, J-9, K-4 

llJser habits, 2.7-5, 3.1-3, 3.3-15 
'llJSERINIT.CMD, 2.4-4, 2.5-U!iHURlT.CH>-l, 3.2-4, 3.3-28 
llJSERINIT .&m, 2.4-4, 2.5-U*» INl'r .SUB-1, 3. 2-4, 3. 3-28 
tiJsERs, 2. 5-SDIR-2, 2. 5-SH:M-2, 3 .8-8 
1lJser 's guide to this manual, v 
U!MP, 2.4-4, 2.S-OM? 1, 2.5-tftD-l, 3.2-6, 3.3-22, 3.4-5, 3.6-1, 3.8-4 

\7, 1.6-8, 2.5-CPf-l, 2.5-~2, 2.5-ED-2, 2.5-FOR-tAT-2, 2.5-PIP-8, 
, 2.5-WH:ra, J.~10 

E, 2.4-4, 2.5-~l, 3.3-8, 3.3-10 
laticn s1ots, 1.4-4 

1::ose, 2. 5-GElC!EM-2 
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Verify, 1.6-9, 2.5-CPI-l, 2.5-F'C>R-IAT--l, 2.5-PIP-2 
VersialS of l'C-OOS, 3.1-2, 3.10-1, 3.10-4, 4.3-1, C-1, K-6 
Vi rtual terminal number, 2.5-ABJRI'-l, 2.5-Cl::B9:>LE-l, 2.5-HCS!tm'-l, 

2.5-SYSTAT-2, 2.5-WlD-l, 2.5-WTMP-l, 3.3-10, 3.3-20, 3.5-3, 3.6-2 
Virtual Terminals, 1.7-7, 2.2-1, 2.3-2, 2.5-AB:RI'-l, 2.5-B.TFH:R-l, 

2. S-O::EMINIT-1, 2. 5-CCN&>IB-l, 2. 5-NEI'-l, 2. 5-PR:IN'l'ER-1, 2. 5-\tMDE-l , 
2.5-Vl"IYS-l, 2.5-WID-ll, 2.7-7, 3.2-1, 3.2-4, 3.3-7, K-2 

VIGCSSO .KEY", 2. s-vrocsao. KEY-1 
VTIYS, 2.4-3, 2.~T-1, 2.5-Vl'IYS-l, 3.2-1, 3.3-7, K-2 
"1'950 .KE'f' 2. 4-4, 2. S-V1'950.Ka'-l 

W, 2.5-IDT86-2, 2.5-ED-2, 2.5-MAII..-l, 2.5-PIP-l, 2.5-PRINl'-2, 2.5-SY'Sl'AT-5, H-3 
Weekly backup, 3.1-2, 3.8-5, 3.8-9 
WED, 1.8-1, 2.4-3, 2.5-AB:>RT-l, 2.S-.0-1, 3.2-7, 3.3-22, Irl 
WHM.CMD, J-9 
Wildcard symbols (*, ?): 1.7-6, 2.5-CHSEI'-l, 2.5-DIR-l, 2.5-~1, 2.5-EJUIQ-l, 

2.5-PIP-l, 2.5-PRIN.I'-l, 2.5-REN-l, 2.5-SDIR-l, 2.5-SEr-l, 2.5-'!YPE-l, 3.4-8 
Win.bing, 1.7-8 
WordStar: 

exiti113 frcm., 1.7-8 
invoking' 1. 7-7 
installing, 3.1-2, B-1 
roi-document m::>de, 2 .. s....«as-2, 2. 5-LPRS-1, 2. 5-MAIIr-3, 2. 5-SrSINIT. BAN-1, 

2.Srw.R!M-1, 2.5-'IT'fS-l, 2.S-vrIYS-1, 3.3-27 
printer release, H-2 
renaming, 3.1-2, H-2 

WRITE, 2.4-4, 2.5-0CMN-1, 2.~1, 3.2-6, 3.3-14 
Write enable tab, 1.5-1, 2.S-FOIMAT-1 
Write-protect: 

attrioote (HJ), 2.5-mA-l, 2.5-HELP-3, 2.5--SB!'-2, 3.8-1 
functicn call, J-3 
rx:>tch, 1.5-1, 2.S-FOH9ll'-l 
password, 2 • .5-Sfll'..3, 3.2-2, 3.3-17, 3.4-8, 3.8-12 

WlMP, 2.4-4, 2.5-WDIP-l, 3.2-5, 3.3-22, 3.4-1, 3.5-l, 3.6-1 
w.r!'-50, 2. 5-KE'i'S-l 

'"x, 2 .. 3-3, 2.5-TYPE-2 
}{, 2.~3 
X (=exit), 2.5-cI.D:K-l, 2.5-c?.l-l, 2.5-MAIL-7, 2.5-NEWUSER-l, 2.5-SYS3W-l 
X (=other optirns), 2.5-1Dl'86-2, 2.5-Err2 
XR:Bs, 2.5-:l!BPc-2, 2.5-ERJIQ-l, 2.5-PIP-8, 2. 5-SDIR-l, 2.5-SEI'-4, 2. 5-SHM-l, 

3.4-5, K-5 
XIOS, 1.6-3, 2.5-GENO:::EM-4, 2.5-LPRS-3, 3.3-4, 3.3-6, 3 .. 3-11, E-5, I-3 
XIOS.SYS, I-3 
XCN/XOFF har¥lshake, 2 .. 5-UIR&-2, 2.5-TIYS-2, 3.3-2i 3.3-5, E-2, F-1 

-[Y (clears screen of TeleVideo 950), 3.3-26 
Y (=yes), 1.6-9, 2.5-AP-l, 2.5-ED-l, 2.5-ERA-2, 2.5-ERPQ-1, 2.5-EORMAT-2, 
2.~~2, 2.5-INI'IDIR-l, 2.5-~2. 2.5-PIP-5, 2.5-REN-1 

"z, 2 .. 3-3, 2.5-ID-2, 2.5-PIP-6, 2.5-wRITE-l, 3.3-10 
Z, 2.5-ED-2, 2.5-PIP-7 
Zero {O), 2.5-ED-l, 3.3-10 
2WI:MP.CM:>, 2.4-4, I-3 
Z80 (microprccessor by Zilog), 2.5-Sf-l, 2.5-3'186-1, C-2, K-4 

rc-oos INDEX-14 
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Please lbte: 1t'ry reference to other manuals in the text of this 
manual does rot denote that the referenced manual has been 
included with your Gifford MC-OOS system. If you wish to 
purchase the referenced nanual, please call our sales Department. 

AOCSl.00 USER'S QJIDE. Standard Microsystems corporation, 1983. 

BITS, BY'D!S Nil BOZZWORrS. Mark Garetz. CbnpuPro, a Division of 
--Cbdbout £1.ectronics, 1983. 

CO?llJRRENI' ~ CPERATnti &YSTEM ~Is REE'EREN:E GUIDE. 
Digital iesearch Inc., 1984. (ltiile this publication does 
not oc:rE with your system, it can be purchased from Gifford. 

CXK.'lJRRENl' ~ OPERATI?G SY&m1 USER'S GUIDE. Digital ~arch 
Inc., 19&4. 

COK:URRENT gL!! CPERATIR; S!lSTEM USER'S GUIDE SUPPLEMENT FOR '1HE 
PRIN1' SPCX>LER SYSTEM. Digital Research rnc., 1984. 

CCNmlL m'D\ CARrRI00E MCUJLE DRIVE HAR11iARE AND MAm:mwc.E 
~ Olntrol Data corporation, 1981.-

CP/M-86 CPElWl'DG SYSTEM USER'S GUIDE. Digital Research Inc., 
1981. 

COSTOMIZifG YClJR MUL'l'IOSER OOtUJRRENT IX>S SYSTEM, Rev is ion 4.0. 
Gifford a:.p.lter Systems, a Division of Zitel Corporation, 
1984. 

DISK ~ 'IB:IJNICAL MANUAL. Conpl.Pro, a Division of Godbout 
Electrooics, 1982. 

DR NET USER9S MARJAL, ievision 3.0. Gifford Conputer Systems, a 
- Divisioo of Zitel Cbrporation, 1984. 

GCS-80 USER'S MARJAL, ievisioo 2. O. Gifford O:xrputer Systems, a 
Divisioo of Zitel Cbrporation, 1984. 

~l 
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LANSl.00 USER'S GUIDE, Bev is ion L Intercontinental Micro Syste111S 
Corporation, 1984. 

MULTIUSER CXH:!JRRENT ta3 USER'S MANJAL, Revision LSO. Gifford 
O:mp.Jter System;;a Division of Zitel Corp:>ration, 1984. 

TIP <PERAroR'S GUIDE, Version 4.xx. Alloy Conputer Products, a 
- Division of Alloy Engineering Cbnpany, Inc., 198L 

VIR'lUAL 'lERMINALS USER'S MANUAL, ~vision 6.. O. Gifford Cl:llputer 
Systems, a Divisicn of Zitel Corp:>ration, 1984. 

WOROOTAR INSrALIATION MANUAL, Version 3.0. MicroPro 
International, 1981. 
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