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This is the next to last issue of the "Mini-Tasker" that
you will receive for free. I have always felt that the "Mini-
Tasker" is priceless due to the information it makes public that
is not obhtainable anywhere else in print. However, if you Aare
wondering if a yearly subscription to the "Mini-Tasker" is really
worth $12 ($8.33, $7.50 etc,), the following is a list of the
immediate improvements you will see in the newsletter.
1. There will be a published schedule of the dates you will receive
your issues, The tentative 1983-84 schedule is September 1983,
December 1983, March 1984, and June 1984, That is the minimum
number of issues you will receive., It is more likely that six
issues will be published (based on the current amount of material
being received from RT-11 users). ‘
2. The future newsletters will contain articles developed from
notes written by the newly formed Symposia scribe service., This
service will allow loc~l Journalism and computer science students
from colleges near a Symposwm. to attend Symposia sessions of
intereat to sach SIG. These notes will be edited into articles
~nd inzinded intc the "Mini-Tagker" 2s soon ~fter a Sympogia =s
possihle, The sessions heine covered at the St, Louls Symposia
fAr RMo 11 Ava .

2, RT=11 Version 5 overview
. creation & handling cof multi-volume directories
c. MACDBG/RT=11 - a user's critique
RT=11 Link internals
RTEM«11 « the RT emulation
RT-11 user application workshop
FORTRAN IV/RT & its relntion to FORTRAN stand~rds
FORTRAN/RT tutorial - EIS,FIS,FPU
RT-11 WA“RO/}ODWRAN 1rtnrac+lcna
Jeo RT=11 XM - gotchac and workarcunds
X, DRTS = a mu‘f*-p”o~=3uor operating system
1. how to use logical disks with RT-11 Version 5
m. RT=11 users speakout ! (workshoep)
n. RT=11 feedback session
They should really generate many informative articles.
3. The "Mini-=Tasker"” will be getting more timely information
directly from the RT-11 development group at DEC.
I hope that the approximately 7,500 of you that currently
receive the "Mini-Tasker" will continue to do so in the future.
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Sincerely,

Ko Dlomecn
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DECUS PUBLICATIONS SUBSCRIPTION SERVICE

' The past few years have brought an almost explosive growth in DIGITAL products and DECUS membership. Growing even
faster is the information we need to exchange with each other. The DECUS mission is simple - to promote the exchange of
information among users of Digital Equipment Corporation products and services.

The main means for exchanging this information are DECUS publications: newsletters, proceedings and catalogs. DECUS
publications are the result of the efforts of many active volunteers. Too often, the newsletter editors and staffs have been
limited by lack of resources such as equipment, travel and training. The publications service fee will help DECUS volunteers
to publish regular, timely newsletters.

Each user service fee includes the latest DECUS Library catalog. The user may then choose from a list of 14 different news-
letters and the DECUS Symposia Proceedings. Some of the Special Interest Group newsletters have been grouped to reduce
your costs. Each group counts as one selection. If you choose, one or both of the Symposia Proceedings can be substituted
for a newsletter(s). Please note that Symposium attendees receive a copy of the Proceedings as part of their registration and
will not have to order one through subscription.

OFFERINGS

e  MUMPS/Structured Languages Newsletter

e LABS/HMS/Site Management Newslatter

o  Office Automation/DIBOL/COBOL/Graphics
Newsletter (includes 12-Bit)

VAX/VMS Newsletter (Pageswapper)
RSX/IAS Newsietter (Multi-Tasker)

RT-11 Newsletter (Mini-Tasker)

RSTS Newsletter (Cache Buffer)

Large Systems Newsletter (At-Large)

EDUSIG Newsletter {EDUSIG)

DATATRIEVE Newsietter (Wombat Examiner)
NETWORKS Newsletter (NETwords)

SS&O0S Newsletter {Toolkit)

BASIC Newsletter

APL Newsletter (Special Character Set)

Fall Proceedings

Spring Proceedings

The Data Management SIG articles will be included in the appropriate dperating system SIG publications rather than in a
separate newsletter.

PRICES

MEMBERS and DIGITAL Employees: When placing an order the following prices will apply:
One (1) publication $ 12.00/year Up to six (6) publications $ 45.00/year
Up to three (3) publications $ 25.00/year All publications $120.00/year

Employees of Digital Equipment Corporation who subscribe to this service are automatically members of DECUS, so should
check the price box marked ‘“Members” on the order form.

For DIGITAL Employees, we will be able to cross charge your cost center. Please be sure to include your BADGE NUMBER
and COST CENTER on the order form where indicated. Direct payment will not be necessary.

NON MEMBERS: When placiné an order the following prices will apply:

One (1) publication $ 24.00/year Up to six (6) publications $ 90.00/year
Up to three (3) publications $ 50.00/year All publications $240.00/year

Special Interest Groups can only publish material they receive from users. To insure continued publication of all newsletters,
please contribute articles to those publications in which you are interested.
DISCLAIMER

Neither DECUS nor Digital Equipment Corporation is responsible for the material contained in a newsletter. Absoiutely no
refunds will be made for any reason. No changes are to be made to a subscription in mid-year. You may, however, place a
new order at any time. The number of issues published by a Special Interest Group in a subscription year is the responsibility
of the SIG and is not guaranteed by DECUS or DIGITAL.
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ecls DECUS SUBSCRIPTION SERVICE ORDER FORM

RETURN TO: Subscription Service
DECUS
One Iron Way, MRO2-1/C11
Marlboro, MA 01752

All checks payable to DECUS
All orders MUST be paid in full
No refunds will be made

Prices indicated are FY'84 prices

Name DECUS Membership No.
(First) {Last) ,

Company/Affiliation i

Mailing Address Maii Stop

City State/Country Zip Cod@ e Phone { )

PUBLICATIONS SUBSCRIPTION SELECTIONS

CODE PUBLICATION CODE PUBLICATION
MSL MUMPS/STRUCTURED LANGUAGES NEWSLETTER RST RSTS NEWSLETTER
LHS LABS/HMS/SITE MGMT NEWSLETTER LGS LARGE SYSTEMS NEWSLETTER
OAD OA/DIBOL/COBOL/GRAPH NEWSLETTER EDU EDUSIG NEWSLETTER
VAX VAX/VMS NEWSLETTER DTR DATATRIEVE NEWSLETTER
RSX RSX/IASNEWSLETTER NTW NETWORKS NEWSLETTER
RT RT11 NEWSLETTER SOS SS&0OS NEWSLETTER
SPR  Spring Proceedings BAS BASIC NEWSLETTER
FAL Falt Proceedings’ APL APL NEWSLETTER
ALL ALL PUBLICATIONS PRODUCED
Insert Code Check
From Above: One:

BASIC PLAN: This plan allows you to | — D Member/DIGITAL Employee $ 12.00
receive one {1) selection for one year D Non Member $ 24.00
STAN!?ARD PLAN: This plan.allows you D Member/DIGITAL Employee $ 25.00
to receive up to three (3) selections at one
low price. D Non Member $ 50.00
DELUXE PLAN: This pl 1§ t

. . s P a‘n atiows you to D Member/DIGITAL Employee $ 45.00
receive up to six (6) selections for one year.

D Non Member $ 90.00

ALL: This will allow you to receive all D Member/DIGITAL Employee $120.00
publications listed above for one year ALL
for only one price. D Non Member $240.00

TOTAL AMOUNT OF ORDER §

| understand that neither DECUS nor Digital Equipment Corporation is responsible for any publication not published by a
Special Intetest Group or the contents of any publication published by a Special Interest Group. ! also understand that there

will be no refunds even if | decide to cancel my subscription.

Signature Date

DIGITAL Employees Only: Badge No. C.C.

Cost Center Manager's Signature : - C.C.
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From!: Tim Parker
Bridham & Womer’s Hosrital
Neurorhysiology Dert.
75 Francis St. EEG +2

Bostony» MA
02115

RE? Wish listss etc.

‘ After reading the wish lists in the March issue of the Mimi-Taskery I am
finally moved to write redarding mw view of RT11’s shortcomings. Hence a3 list
of random notes.. :

1) Why is no one talking of UNIX-like characteristics for RT?? I am currently
considering writing a8 SH handler and SHELL to emulate UNIX command
interrretation (Ideas?? Suddestions??). Notes on the subtleties of
BATCH internals would be verw useful. This would et around the
frroblem of command rassingdr command namesr and other such things.. The
current set of monitor commands is verw usefulr but the rresent
imrlementation allows rno flexibilitw, MUNG and MAKE rossiblw should
rnot be standargd 8J featuresy but the user should have the ortion to
add them without extreme difficultw. Would it be unreasonable to
ditch R/RUN F/Srun alltodether and interrret the first word in

@ commandg line as a8 Frodram to run? Is this too revolutionaras??

2) RE! Urrer/Lover case conversion... Dive into RMON and move the case
conversion code from interurt time to +TTYIN/.TTINR time. This
has the added benefit of allowing lower case command files. (BEWARE..
CSI is not harpy about lower-case switches in some rlaces.. Best to
keer vour switches urrer case).. This allows the terminal to echo
whatever is tured at the kewboard and still rrovides the case
conversion for situations where it is needed., Also the rroblem of
editor special mode is dotten around. (How mans times have wou
tured ahead after issuing the exit command to wour editor and had

KMON rerlw with illedal command messages?. I consider this a busgs
and am anxious to see a8 ratch of this sort in the RT11 sroduct. d.e.

3) DECUS ‘C’ - Wonderful., This is the rrime motivation for #1 (above)r as
this stule of user interface seems the most sensible. Now 38ll we
need is to rass the command line onward so we can ditch the

‘Argv o , :

' recuest at rur—time. Doesn’t

ofix mufile.tut
make more sense than

+RUN FIX
Arsv: MYFILE.TXT

?



4) The command file interrreter should be smarter. Wouldn’t it be nice
to be able to saueeze the device om which wour command file
resides withowt risk to life and limh? QelKeoo T admit this
can be avoided bw where the command file is rlaced on the disky
but ism’‘t this alittle crazu? I suddest either LLOOKUF a3t each
call to the command file (Insame for flosrw users!!) or an internal
flagd set by SQUEEZE to force command files to be SLOOKUF g afterward
to insure ro oddities. +SAV files dgeneralls contain lousws command

syntax!}

5) There should be 8 terminal s=ass-all mode. I have recentls satched
mwg monitor to do thisy checking bhit O of the JSW. Thisy courled
with editor srecisl moder allow me to talk directlw to the terminal
without having to worrw about “C/78/70/7°0 etes Make for eassier
EMACS imrlementations. XON/XOFF is nices but the momitor should
rrovide the rore with which to hang wourself if wou don’t want it.

&) T - as on TOFS-10/20 would bhe nice — something that would seit out
such doodies as FC/FPSy Frodgram rurming (for commarnd files with
TT: QUIET set..)y High memorw limit (?)s Overlaw status (Pl
I/0 statusy etce., This functiony as on TOPS-10/20 should be
ortional (I.E. the user should be abhle to disable it) to keer
from blowing real-time rrocesses awad..

7) There should be & sustem EMT to disable (811) ttw irmeut. The familiar
code?! :

ttint? rti

ttsett mov C¥tt.intrttsav
mowv Fttint ¥ttt .int
return

ttrst! mov ttsave@FLL.int
return

should look familisr to snwone who has done all out for data-collection
rerformance. .. but what harrens if wou fordget the call to ttrst?? UWhat
harrens on 8 KMON/RMON failure or trar to 471077 REROOT TIME!! TT3
disable should be reset bw the monitor 3t exit timer regardless of the
cause of exit.

8) CLRBFI should be a standard RT swstem call. For those of wou unfamiliar
with TOFS-10/20y this call clears the (tt!) ineut buffer. Useful
for error hamdlimg amd elimimation of urnwanted ture~shesd (How many
times have wou stuttered on the returrm armd over-rurm an imrortant
FAUSE??? Verw frustrating.... '

?) I want WALLFAFER. (From VUMS) — Verw nice for debuddingy corresrondence
re! sustem budsy command file buildingy SYSGENy and s0 on.. Am
I dreaming too much? BATCH has ity why camn’t us interactive slobs
have it too? ‘

10) There should be an ortion to extend file names bewond & characters. Is
9 characters unreasonabhle?? Alsory is it so unressonabhle Lo have
extension-less file rnames that Lturing

+TYFE MYFILE



comes back with not found messades for MYFILE.LST?? What earthly
reason for LLST over any other lodical choice (nothindg at ally .TXT»
+MAPy .RNO» .POD <CMU - *Prince Of Darkress® - SCRIBE outrut file

for DIABLO>» .MACy FORy ,PAS» «C ¢+s I could g0 on for hOUT‘Soo)op

I know it’s bid—-sustem—ishy but why not have it look for MYFILE.X and
rerort ambiduitw if it firnds more than one? I.E. if I have MYFILE.HLP
and MYFILE.TXTy should it coms=lain about no matching file or should it
tyre them both or should it comrlain that MYFILE is not a3 unicue file
srec? Has this even been considered??

11) Editors. Has anyone out there dgot a3 #o0o0d disrlay editor? TECO is dreat,
and the Screen versions kickindg around are hard to beats but there are
several limitations I find horrible., I.E. the rpading scheme. I want

to be able to back up without limitations. Alsor the lond startur

time of most screen versions is akin to watching raint dre. If no one
out there has oner I would be vers interested in hints/sugdestions/helr
re! implementind one using the DECUS C. <«=Whw C?? I have no use for
FORTRAN as a reasonable rrodramming landuade L[Yes - I am one of those
structured erodramming bigotsly and I don’t have the time or the

ererdy to do it 811 in MACRO.> I am esreciallw interested in other’
reorles ideas redardind internal swarping aldorithms and command
sets/structures...

There sou have it. Mu Wart/Grire/Grumer/So-Fix-It-Yourself list...

P.S. How many reorle are running UECUS C under RT?? From the release it
seems that most are runmning under RSTS/RT.. I have several Patchgs
for FWILD/FNEXT and am workimg om DTOA» FSCANFy and ATOF with 3 mind

to killing off the last few RT mative buds..
Sincere
Tim Parker
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Las=7T1s . A REH@H-TG-USE FEOGRAM FOR STATISTICAL ANALYSIS OF THE
CONTEMWTS AND THE STRUCTURE OF EXITING BIBLIOGRAPHIC FILES
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BY DANIEL GUINIEER

LABORATOIRE DE FHYSIOLOGIE COMFPRREE DES REGULATIONMS
GREOUFE CE LABCRATOIRES U CNRS DE STRACEOURG-CRONEMBOURG
2% RUE QU LOESS
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INTRODUCTION
ok ok ok ok o oK K oK ko ok

BEFORE HANDLING EFFICIENTLY BIBLIOGRAFPHIC RECORDS, IT IS NECESSARY TO
DETERMINE THE QUANTITIES AND THE STRUCTURES OF THE INFORMATION WHICH
CONSTITUTE THEM.

THE REALISED PROGRAM "DOSTL"™ FURNISHES STATISTICS ON THE NUMBERS
OF CHARACTERS FOR EACH DOGCUMENTATION FIELD ( ARUTHORS, TITLES, PUBLICATIONS,
KEY-WORDS,... > AND SUB-FIELD ON THE NUNMBERS OF RUTHORS AND KEY-NORDS PER ITEM
AND ON THE FREQUENCY CISTRIBUTIONS OF THE ARUTHOR NAMES, THE PUBLICATION NAMES,
THE KEY-WORDS AND YEARS OF. FUBLICATION. IT IS ALSO INTERESTING TO BE ABLE TQ
ELIMINATE KEY-WORDS OF LOW FREQUENCY WHICH [0 NOT REPEESENT A REAL INTEREST
"IN A SINGLE SCHANNING WITH AN AFFROFRIATE SECONDARY FROGRAM ERSIELY REALISAEBLE
BY THE USER.

QUR FURFOSE IS TO RFPLY THE PROGEANM °C0C0STL" TGO THE ANALYSIS 0F A
DOCUMENTATION FILE HOLDING AEBOUT 106668 ITENMS WITH SOME €668 KEVY-HORDS, AND
TO REALISE A MNEW FROGEAM THAT FERMITS OQFTIMISEDR CONYERSATIONAL AND INTERACTIVE
MAMAGEMENT COF SCIENTIFIC DOCUMENTATION WITH MAXKIMUM GUARANTEE AND
IN DIRECT ACCESSIELE ORGANIZEL. AT PEESENT, THE STULIED FILE IS MANAGED BY
THE FPROGRAM "SABIR" AT THE “CENTEE DE CALCUL DU C.N. R.S. DE STRASEQOURG-
CRONENBOURG" ON UNIYAC 1118, THIS WAS THE UNDERTAKING OF THE DOCUMENTATION
PERSCONAL OF CUR LAEORATORY ¢G. BIELLMANN, M. -A MNEISS AND M. -J. SCHWOERER) IN
COLLABORATION WITH DIFFERENT RESERRECHERS

BIBLIOGRAFHY
ook b ok ok ok A ok ok ok o o o ok

DOGUINIER, ROKIRSCH (L8773 : COMPLETE MANAGEMENT OF BIBLICGGRAPHIC
FILES. C<DECUS MINI-TASKER ,¥0OL. X, NO. %, SEFTEHMEBER RT1L SIG)

F.H AYRES,E. J. YANNAKOUDAKIS (4979%) : THE BIELICGGRAPHIC RECORD

AN AMALYSIS OF THE SIZE OF ITS CONSTITUENT PARTS. (FPROGEANM, JULY,
WOL. 13, NOOZ, FP.o127-14z0.

W.WILDGRUBE (1979) - A FORTRAN I¥ FROGEAM FOR GUANTITATIVE CONTENT
ANALYSIS. C(EDUC. AND PSYCHOL. MERSUREMENT, &, FP.ESG-89%6).



STRUCTURE OF THE PROGRAM
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THE CGYERLAY STRUCTURE OF THE PROGEAN IS

I I
I DOSTL I (RESIDENT PART)
I [
*
X
A ke b ok ok SR K B A RO R R R R R KK R KK KRR R R B R R KRRk Rk kR E &
* * * ¥ *
* * * ¥ ¥
I I I I 1 I I I 1 I
I BEYLEC I I FIL I I CUTRRT I I RTYPE I I QUTFIL I
I I 1 I I I I I 1 I
I [ I
I CUTBUF 1 [---->FILE FOR STRTISTICS
I 1
*
¥
AR ERER R R R R kR
# ¥ FILES
* ¥
I I I I 1Y 0ATA FILE CAC> AND OCC?
I HOAN T I DFMOAN I----3 2) ADDRESS THELE FILE
I I I I ) COLLISIONS THELE FILE

DOSTL ¢ MAIN RESIDENT CRLLING MODULE.

DEVLEC : READ THE ITEMS FROM ANY DEVICE OR FILE, FORMATTED OR NOT,
WITH DIRECT-ACCESS COF SEQUENTIAL ORGANIZATION

FIL . CREATES A FORTEAN LOGICAL UNIT FROM ANY DEVICE .
Ok~ AND FILE WITH DIRECT-RCCESS OFR SEQUENTIARL ORGRNIZATION

CUTART - RETRIEYES THE DIFFERENT FIELDS IN BNY ITEHM.

CUTBUF : SUEDIYIDES THE FIELDS : AUTHOR NAMES., EDITION AND
KEY-WORDS INTO SUBFIELDS

HEAM : CALCULATES AN ALDRESS FROM CHARACTER INFOEMATION
BY A "HASH-CODING"™ TECHNIQUE.

DFMDAN © DATAR MANAGEMENT SUBRCOUTINE USING THREE FILES IN THIS CRSE
‘ AWD THE RESULT OF THE FREYIOUS FUNCTION “HDAN".

9
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“"DFMDAN" BEGINS REALLY A DATA FILE MANAGEMENT SYSTEM WHEN
ARSSOCIATED TO A "HASH-CODING™ FUNCTION WITH THE 3TH., 4TH.
AND STH. FUNCTIONS COMPLETED BY THE USER (SEE END OF THE
LISTING OF "DFMDAN", IN THIS CASE THE SUBROUTINE USES FOUR
FILES). -

RTYFE : COMPUTES STATISTICS (MEAN, STANDRRD-ERROR, ...)

QUTFIL : STORES STATISTICS IN THE CORRECT FILE, OUTPUTS THE RESULTS
ON THE CONTROL TERMINAL.

DESCRIPTION OF THE FORTREAN UNITS : (DEYICES OR/AND FILES)

. AY INPUT OF THE BIBLIOGRRPHIC FILE (IN DEVLEC) : ANY FILE, DISK,
MAGTAPE (MT:>. IN THE PRESENT CHSE, THE RECORDS ARE UNFOEMATTED HITH A

LENGTH OF 512 CHARRCTERS. THE EXACT STRUCTURE OF EACH RECORED IS DESCRIBED IN THE
COMMENTS AT THE BEGINNING OF THE MAIN FROGRAM "RGSTLY.

B» MANAGEMENT OF THE DATA CIN DFMDAN) : (THE THEEE FOLLOWING FILES

REPRESENTED EY THE 1E., 2E. AND IE. FORTRAN UNITS NAME MUST BE DIRECTLY

ACCESSIBLE FILES) .
LE.FILE ("DATA FILE") : MAXIMUM LENGTH : NENR(L), 18 EQUIVALENT WORDS

PER RECORD REFRESENTED BY : 4 REAL*& (AC1),ACZ), AC3),A(4)) + THE REAL NUMBER

OF OCCURRENCES : OCC, (OCC=NOCC+IC1>/18@ 888). (1) IS THE LOADING INDEX OF

THE FILE 1 AND NOCC IS THE NUMEER OF OCCURRENCES OF AN ELEMENT FOR A GIVEN

DICTIONRRY (AUTHORS OR/AND PUELICATIONS OR/AND KEY-WORDS). OCC PERMITS

TO SORT NOCC IN DECREASING ORDER WITH THE POSSIBILITY OF RESTITUTION

OF THE CORRESPONDING I1 BY THE SINGLE FORMULA : I1=(0CC-INT(DCC))*1p@@@aa.

I1 BECOMES THE POINTER OF THE CORRECT A()’S WHICH THEWMSELYES CAN EE TRANSFORMED

INTO CHARACTERS STRING EY THE "RSBASC()" FUNCTION OF "SYSLIE" FOR A FUTURE

ELITION,

2E. FILE ("ADDRESS TARELE FILE") : MAXIMUM LENGTH @ NENRC(Z), 2
EQUIVALENT WORDS REFRESENTED BY TWO INTEGERS : IL AND IZ (If IS THE DATA
POINTER AMD I2 IS THE COLLISION POINTER). IC2) IS THE LOADING POINTER OF THE
FILE 2. THE NUMBER GOF FOSSIEBLE ADDRESSES IS NARDR=NLOGC()=NENRC(Z)-182, BECAUSE
THE NACOR+1 E. RECORE IS ASSIGNED TO THE LOADING FOINTERS ICL) AND I02),

THE NRADR+Z2 E. RECORD IS ASSIGMED TO THE LOADING POINTERS (2> AND I04)
AND THE 186 LAST ADDRESSES (FROM NADER+Z TO NADRE+LB2=NENRC(Z)>) RRE RESERVED
FOR THE REAL NUMEER OF CCCURREMCES FOR THE PUEBLICATIONS YERES (DATES)
FREOM <=1881 TO z@oa.

ZE.FILE ¢"COLLISIONS THELE FILE") : MAXIMUM LENGTH : HENR(Z), 2
EQUIVALENT MWORDS FER RECORD REFRESENTED BY : IL, THE DATHR POINTER., NF,
THE NEXT IZX ("SON">» AND NP, THE FRECEDENT I1Z ("FATHER"). I1(3) IS THE
LOARDING POINTER OF THE FILE =



------------------------------------------ I(1)=1
I ALY I AC2> I ACZEY I AC4Y T 0OCCI
I I I I I [
I I I I [ I
I I I I [ I
I I I ! I I
I r I I [ I
I I I [ I I
—————————————————————————————————————————— [(1)=NENR(L)
FILE 2
——————————— I(g)r=1
I I1 I I2 1
I I I
I I I
I I I
I I I
I I I
I I I ICzy=NRDR=NENRCZ 102
ITCLHTIC20] IC2y=NARDR+L

IT¢Z3II¢an] [c2y=NADR+2

1 0CC DATEI  I(23=NRLR+I
I I
I I
I I
1 1
I I
I I 1C2y=NENRIZ3
FILE :
1 I4 I NF I NF T Iizast
I I I I
1 I I I
I I I I
I I I I
I I I I
I I I I I¢I)=NENRCI



C> OUTPUT C(IN OUTFIL>

-CONTROL TERMINAL FOR STATISTICS : STATISTICS ARE LISTED FOR ALL
COMPLETE SERIES OF M ITEMS FROM 1 TO THE LAST ITEM REALLY ENCOUNTERED
¢ OR = TO MAXB. THE LISTING 1S GENERALLY OUPUTTED ON LF: OR TT: AND REPRESENTS
THE MEANS OF X{(1> TO X(1&> ANL THE STANDARD-ERROR OF THE MEANS FOR X{(1) TO
X113>. FOR THE MEANING OF THE X{()’ &, SEE THE END OF THE LISTING OF
THE SUBROUTINE "CUTHRT".

~-FILE FOR STATISTICS : THE FILE 4 STORES THE RESULTS OF THE PRECEDING
STATISTICS FOR X{1)> TO ¥(17>.

r

REMARKS

THE COMPILATION QPTION /N'!'7? MUST BE USED WITH RT11 FORTRAN.

THE MODULARITY OF THE PROGRAM "0OSTL* FERMITS THE USE OF THE LINK
OPTION /0 (OYERLAYY : ON TWO DIFFERENT LEVELS (/0:4 AND A0:2) TO RUN
THE PROGRAM WITH 416 KWORDRS OF MEMORY. WITHOUT THIS QFTION, THE PROGRAM RUNS
CORRECTLY WITH QUR CONFIGURATION (24 KWMOQRDS).

SET USR NO SWAP BEFORE REUNNING THE FROUGEANM.

INSTRUCTIONS TO USE
shroobz b bt o kT b T b b b o R B

AFTER SETTING USER SERYICE ROUTINES NO SHAF, RUN DOSTL AND RANSHER
THE QUESTICONS

MAX. NBR. OF ITEHNS MAKE
STATISTICS ALL THE M ITEMS: M= "

1E. FORTRAN UNIT NAME (DEWICE RNDA/OR FILE) NRME OF FILE 1
MAX. RECORLS NUMEER NENRC(L)D
EQUIVALENT WORDS NUMEER FER RECORD i¢

ZE. FORTREAN UNIT NAME (DEVICE ANDASOR FILE) NAME OF FILE 2
-MAX. RECORES NUMEER NEHR(2)
EQUIVALENT WORDS NUMEER FER RECORD ¢

IE. FORTRAN UNIT NAME CDEVICE ANLAGR FILEY NAME OF FILE Z2
MAX. RECORDS NUMEBER NENRCZ)
EQUIVALENT WORDS NUMEER FER RECORD - T
FILE 1 MWITH AUTHORS NAMES 1> OfR NOT c@) 8 (GR 13
FILE L WITH FUBLICATIONS NAME <1)> OF NOT (@) g (ar L)
FILE 1 WITH KEY-WORDS {41)> OF NOT (@) . g (0R 1)
THESE FILES RRE EXISTING AT TIME (1> OFR NOT (2) 2 (OR 1)
NAME OF THE RANDOM-RCCESS FILE FOR STAT. NAME OF FILE 4
FILE NAME OR ~ AND DEYICE NAME MT:. (0R FILE NAWE)
CONTROL TEEWINARL FOR STATISTICS (LP:. TT:, FILEY - LF:

MAKE., M, NENRCL), NENR(Z) AND MEMRE(Z) MUST BE SELECTED RS A FUNCTION
OF THE EXPECTELD MAXIMA.

LISTING OF THE DIFFERENT MODULES : (MAIN, SUERQUTINES AND FUNCTIOHW)
EoE B TR R R R R SRR R R R R R DR R R R S R R R R R R R T

12
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i

1M

B B '

]

A AR ROROKR R A A RO R Rk Kk kR R R RN KRR R ARk kAR R kR R R kR R KRR R KR kR Rk kK Kk k&
LOSTL © AUTHOR : GANIEL GUINIEER

DOSTL : FROGEAM FOR CONTAIN STATISTICAL AMALYSIS OF THE BARSIS
EIBLIOSRAFHIC ASCII FILE MHICH STRUCTURE IS

EXAMFLE

$15RBOBLI9F2F0L /T L /TESFIEMUNSHI J. 5. 0., DUBE 5. C. $48xex$T&0XYGEN U
FTAKE CRFPACITY OF GILLS IN RELATION TO EBOGY SIZE OF THE AIR-EBREA
THING FISH, ANABRS TESTUDINEUS (BLOCH). $&6§f*xxx$7FACTA FHYSIOL. ACA
Do SCI. HUNG. » 1973, 44, 112-123¢8¢0, MO2Z, GILL. ATR, ATR-EREATHING, BODY
HEIBHT;SUEFHCE GILL. TELEQSTEL, ANREARS TESTUDINEUS, $3¢xkxg

FOR AN ITEM CORRESFONDIMG TO R 256 WORDS BLOCK (512 CHARACTERS)

DESCRIFTION OF THE CIFFERENT FIELDRS (WITH “$#N$&" CEFRRATORSS

F1E 3 RESERWVATION
£25  DATE LAY, MONTH, YERRDY.

$IF . ALTHORS NAME RND BIRTHNRNES

F4E . mmh-oEREE-----

£S5 TITLE

$€% | ~—=--FREE-——--

£7F - MAME OF THE REVIEW. FUEBLICARTION VYERR, VOL. 0OF NER . PAGES
£2% . KEYWORDS CWITH SEFRRATORS (7, 710

FIF  —=--—FREE--=~-

& FOR EMD OF ITEM

GOSTL MUST EBE COMPILED WITH THE AMI7 OFTION TO RUN

DOSTL MUST EE USED WITH THE "SET USR NO SWAF' SPECIFICATION,
pOSTL USES S FILES

1 0 M4 RECORDS OF 13 MORDS EQUIYALENT  (4%REAL+4 RADSHE TRANGS +1 FKERL*4)

2 Hz=NZ+o+1eg RECORDS OF 2 WORDLS
M HEROOF FOSSIEBLE ADDRESSES FOR THE "HRSH-CODING" FUMCTION
CZ INTEGER®Z
2 2 RODDRESSES FOR THE IO tzx% INTEGER+Z .
1o RFECCRD-FIELD OF THE CGCCURENCES OF YEARRS (1 RERL %47

T . NI RECORDS OF I OWORLS FOR TRERTMENTS OF COLLISIONS
4 - M RFECORLS OF 47 FEAL+4 FOR STATISTICS.

M1 FOF THE w3

MZ FOF THE HEBNS OF THE <) EACH M ITENMS
S . .THE ASCIT FILE USE EBY GEYLECC. . > FOR EACH ITEM CONTAIN (256 WORDE

by el VS N §

13.



")
X

RERDCILEC, 2@8xJ
IFCT NE BiMNLOGCFIsNENRCZY-LA2

C FOR THE FILES DECLARATION : Nz + NZ > Ni
£ IF M4 IS THE MAX. YALUE OF THE DICTICNARY WANTED (AUTHORS KNAME,
C FREVIEWS NAME., KEYWORDS),
C
C
C
C EEE R EEEE P E R R EFESEEERESEEEEFEEEEFEREEESEFEEEEEEEEREESEEE R EEENE S
c
c
a0l EYTE RART{(SLZ)
agez2 INTEGER#*Z NLOGCSY, INDNMCI), NENRCE)
gaez REAL*4 X147>
c
faad4 CATR LEC, IMPAS, FANENRAZ#O/NLOG/%*B/J2/0/0CC @ /
C
aans WEITECIMF. 1883
gage 168 FORMAT . $MAX. NEBR. OF ITEMS : 7))
fear READCLEC, 2ZRQ)MAKE
poaag 208 FORMARTCIS:
8ag8 MEITECIMP,. Z@8Y
fAp18 Qe FORMAT - $STATISTILS ALL THE M ITENWS Moo= ‘2
agla FEADCLED, 288 M1
fa12 Mz=MANE/ML
galz o=l
L
L FILES DECLARATION CFILES @ L TO i,
agi4 Dol I=1,3
aEas 4 CHLL FILOLEC, IMP, I, L, NENRCTD Y, NEREMOT U, INDR T 20
HaLe MEITECIMP, 48480
ge1vT 400 FORMATC EFILE 1 WITH AUTHORS MAME (4 OR NOT <@ o 73
pede FEADCLEC, 26an.T
HAL1T IFCT, NE BONLOGEZy=NENRCZ2Y~182
pazi WRITECIMF, 586,
ggzz  So8 FORMATC " $FILE L WITH FUBLICATIONS NAME (4 OF NOT &y . ‘2
A2
B4
&
g
X

PYP2PIPIPIPI P PD b= > 2 B > b

9
36 WRITECIMF, £38)
o ERB  SORMATOCFILE & WITH KEY-WORDS (L) QR NOT c@y - )
ol REFDLCLEC, 2683 ,
38 IFGT ME, BONLOGCS)=NENR(2)-10¢
¢ INGL=L ; "LOOKUR" ; INDL=Z : "ENTER"
3271 WEITE: IMF, TE@)
5 PE@  FORMAT(: #THESE FILES ARE EXISTING AT TINME (L) OR NOT 722 © )
34 FEACGLEC, 200 INDL
l:: H
C FILE FOR STATISTICE ON () : (FILE : 4)
G634 WRITEC IMP. B8
SETS OB FORMAT(C SNAME OF THE RANDOM-ACCESS FILE FOR STAT. - /0
BEIE CALL RSSIGNC4, " TT:7, ~1)
AGIT DEFINE FILE 4(M, 34, U, INDX4)

C
O FILE & IS USED FOR NER.OF COCCUREMCES FOR A YERR FROM (18@@ TO Z2a4e
L FROM THE ADORESS MNEMNRCZOI-3% TO NENR(ZD),



FORTRAN

C
8Bz8
8848
@41
@42
f84z

(F3 0 e B o o B o o B o I I LN ]

aed4
BE4S
RE4E
BE47
BodE
BE4 s
SRR

—

R e

2,

L8 R R R

=4 TN

Fic I Acn B A O x|
e D

(IR AU % )
R

=
Tyl B 10 00

LR

DD D

Lo I s T A

[AFRAT A SRR IS

L I o I o B A )

f® Y IR SO 0 'R 4

Lo B JcUREVIEREWS By s v B Ak x|

Lo oo oI R U o B oy I

=4 4

~§ md v d )

N
[¥e)
[

B
TN IR T I S S Y N I

1}

)
=)
=

I

Y YBLl-@az3h MON 2@-DEC-82 168:40:28

ZERQ THIS FART OF THE FILE 2 WHEN NECESSARY
IFCINDL, E® 1360 TO =
TL=NENRCZ)-89
IZ=NENR{Z2)
po 2 IND=IL,IZ
WRITEC2 INDYOCC

WHEN DEWLEC IS USED DON’T FORGET TO "SET USR NO SHAP®
BEFORE RUNNING THE MARIN FROGRAN.

CALL CEYLEC:. .. > CAN BE CHANGE BY CALL RASSIGNC...)
AND DEFIMNE FILE X<, . .02

IF NO SEQUENTIAL UNFORMATED DEVICE IS USED.

LOOK=8

I=0

0O 4 IN=1, MAXE

I=T+1

CALL DEVLECCLED, IMF. HRT. IN, IN,LOCK, NOCAN, IERRD
[FCIERE. EQ. ~L2STOF “END OF FILE AND OFERATIONS !
CALL CUTHRTORRET, MLOG. ¥ INDL, TERRD

IFCIERR. ER BYG0 TO 3

WRITECIMP, G28YIN. ART

FORMATC S ERROR IN ITEM NER. 7, IS/ 804X, 64AL/70)
I=I-1

G- TO 4

IMD=E O ~1 360

IFTINDG. LE. AgriWb= 1
IFCIND, GT. L@@ IND=1648
IND=TND+NENR(ZY-188
READ:2 INDODLC
QUo=000+1

WRITEC2  INDOQCC

IND=MODC . Ml

READCZ MENRCZY-1@4) 1L, K

READCE MHENRCZ)-1BE8XI3, K
HOLSh=11

Muelen=1Z

worva=l

CRLL QUTFILCIMP, 4, M1, J2, ¥, INLD
COMTINUE

IN=IN-1

WRITECIMP, 38821, IN

FORMATCIS, 7 CORRECT ITEMS ON°L IS4
STOF

END

15,



FORTRAN IV Y81C-4a2A MON z28-DEC-82 1@:44:48 FRAGE @81

I R L T TP R R R e R P R PR S R R Y
C .
BBl SUBROUTINE LEVLECCLEC. IMP, ART. MAXE, NEL. IND. NOCAN, IERR)D

LEC : LOGICAL FORTRAN UNIT FOR INFUT (TT:)

IMP : LOGICAL FORTRAN UNIT FOR QUTPUT (TT:)

ART : REEAD BUFFER (512 CHR.).

MASE: MAXIMUM EBLOGCK NUNMEER.

MEL : FIRST ELOCK NUMBER.

IMG - INLEX FOR LOOKUFR IF IND=@; IN THIS CRSE. DO

"SET USE NO  SWAP® BEFORE RUNNING THE CALLING FROGRAM.

NOCAN: SYSTEM CHANNEL NUMEER. ‘

IERR: IERRK<® IF END-OF-FILE OF ERROR IN READ CFERATION.

RERD ANY FILE ON ANY DEYICE. FORMATED OF NOT FER ELOCEK

OF 256 16 BITS WORDS FREOM THE NEBL TH. TO THE HAXE TH. EBLOCK.
IF DIRECT ACCESS MEDIA : NEL MAY BE > L AND

NEL MAY BE ECGUAL TO MAXKE TO READL THE NELITH. EBLOCK,

OO OO D000 00000n

a0 HYTE ARTCSLZ:
oAz THTEGER®Z SPECIF{Z®)
BEEg FERL+d ExTOZ
T
WERS DHTA EATAZ+ERDATOATS
C
S LOOKUWP o FILE OR / AND INFUT DEVICE
C COHTARINING THE ITEMS.
N
AHAs IFCIND, HE @G0 T 2
o T0 RERD ITEMS
goac WMEITESIME, 168}
ages 106 FOREMAT " #FILE NAME OFR / AND DEYICE NAME : ‘2
C
o STRING WITHOUT ANY SHITCHES.
pale 1 IFCICSICSFECIF.EXT, ,, 8. NE. B30 70 4
[
£ FASSIGN FORTRAM LOGICAL NUMEER 4 FOR THE INPUT REARD-DONLY FILE.
C % EEARD-ONLY FILE. - )
C 4. THE FIRST I-0 OFERATION DETERMINES THE MATURE OF THE FILE
T THE DEFAULT EXTENSIOM IS "DHTY. ,
gaiz HOCHN=IGETCO)
N
ARl IFCHODAN. LT. @)STOap 7 NO CHANNEL V7
AElS IFCIFETCHCSPECIFCLEY » LT, BETOF 7 EBARD FETOH 7
ey IFCLOOKUPYNOCAN, SPECIF(LEY y LT @)STOR ¢ BAD LOOKUR
C FEEE THE UsSE
guis CHLL UNLOCK
ppze THO=1
£ CONTRCOL DEVICE FOR STRATISTICS
C '
aez21 MEITECINMP, 11@)

14



FORTRAN IV ¥Ya1C-8Z2A MON 2@-DEC-82 18:44:49 PRGE @@2

apz2
BB22
Bo24

8825

QX
Q@
o]
oy

3]
4

RN ENENE RS

Lo B BN T s R AT B wn ]
Lo e B B acn T AR Rt ]
=4 T B =0 0

=
[y
(a]

Bece
aed4a
@udl

118 FORMATC  $CONTROL TERMINARL FOR STATISTICS (LF:, TT:, FILEY : %)

D N L e B B e B o

[y

CALL CLQSE (IMP)
CALL ASSIGNC(IMP, “TT:’,-1)

RERD FER ELOCK (256 1€ BITS WORDS).

DO ¢4 NOBLOC=NEL1, MAXE .
DECREMENTATION QF 4 FOR THE SYSTEM INDEX TO REARD THE GOGOD BLOCK
NE=NOEBLOC-1
IERR=IREADWL25&. ART. NE, NOCAN)
FOR A MISSING &, LAST CHARACTER IS 7 &7
ART(S12)=38
IFCIERR. GE. BA)YG0 TO %
IFCIERR. LT, ~1O)WRITECINP, 208)

288 FORMATY{" ERROR IN READ OFERATION !’)

ik

FORTREAN IV Yelc-

)
[%n )
[
[

!

[}

)
X

)

Doy

e e
JOURE AU RN

O]

o
2

-
MU

U I v S icn R A0Y B AOCI

2

IFCIERR. EQ —A2WRITE(IMF, Z@8@)

ag FORMATC END OF FILE '/)

RETURMN

CONTINUE
IF CONTROL COFERATIONS
T OMRITECIMF, $8B)XNQELQC. ART
4648 FORMAT (1@x, " BLOCK NER. 7 ISA/8028, 64A1L/2)
D CONTINUE
RETURN
END

[xd
1al
I
=
[}
=
[£%]
Y
t
o
m
L]
1
(a2}
[
[N
(Y
S
3
=
o

RS S S T S S T SRR U TS A S i Y E M R R K R R T R S R R R R R R R R R R R R

D ]

SUBRDUTINE RTYFECN, RMOY. STDEY., COEYARR, ERTYFE. X2

ETYFE : COMFPUTES STHTISTICS QN THE HEAN OF THE x(3.

[ !

agz DIMENSTION KoM
C
Bes SOM=@
acd SCRR=&. .
ges ERTYFE=G.
BB g b 1 I=1.N
BEe SOM=S0M+X (T
aad SCAR=SCAR+RCT 212
g#ee 1 CONTINUE
Bie EMOY=50M/N
ai11 IFCN. ER L¥RETURN
ALz Y=AESCCSCAR-CES0MASOMY NI S IN-1) )
Bi4 STREY=SRRETCYD
a413 FM=M
Aia IFCRMOY NE. 8. @@ COEYAR=STLOEY+L @@ /RMOY
818 ERTYFE=2TDEY/"SGAET(REN)
g13 RETURN
fza END

17



ag81

aBaz2
geaz
8e64
8885

oV I S I AN )
DA kn ]

[
DT

L I B 4

RN

801

6EE2
pRE3
2084

I O e T A o o O e T e e e T e T s T e T O e T e Y e O s S s A s T 1 O v T s 9 |

OO0

**********************************#*****‘**‘********#*****#*#***t

SUBRQUTINE FILYCLEC. IMP,NLOGIC, IRCCES, NENR, NERMOT, U, INDX)

c
C CREATE R FILE WHICH NRME AND / OF DEYICES
C CORRESFPONDING TO THE M LOGICAL FORTRAN UNIT NLOGIC.
C IACCES = @ : SEQUENTIAL ACCES ; IACCES = 1 : RANDOM ACCES.
C
WRITE(IMP, 10@)NLQAGIC
1a48 FORMAT (" $7, 12, 7E. FORTRAN UNIT NAME (CEYICE AND/OR FILE)Y : ‘)
CALL ASSIGNINLOGIC, TT:7, -1)
IFCIACCES. EG. @)YRETURN
C r
C FOR RANDOM-ACCES.
c
IFCNENR. GT. @G0 TO 1
WEITECINR, 284)
264 FORMAT (" $MAX. RECORDS NUMEBER : °)
READCLEC. Z@@INENE
a9 FORMATCIS)
NRITECIMP. 488)
468 FORMAT( $EQUIYALENT WORDS NUMEER FER RECORD : 7O
REARD(LEC, ZEAIYNERMOT
C
1 DEFINE FILE NLOGIC (NENR,NEEMOT, U, INDE)
RETURN
EMD
oK :+:‘ EEE R R EEEERF R EEEEE R E 2R R R R R R R R R R R R S R R
SUBROUTINE CUTARTCART. NLOG, X INDL, TERRD
EXAMINES THE DIFFERENTS FIELDS EBETWEEN “$N$° SEFARRATORS
IN THE EBRSIS BIBLIGQGRARPHIC HASCII FILE.
bR S 3 R o SR N N O i T S S SR S O S SR S O S TSI SO L L A S L S L I IR T S S S S S R R T L SR I S T R R S N
$14 : INTERNAL RESERYATION.
$2¥% © DRATE <0AY.MONTH. YERER)
3% : AUTHORS NARE AND BIRTHNAMES.
3% 1 - FREE---~-~-
¥3% . TITLE
FEF 0~ FREE~——--
¥7°% . NAME OF THE REVYIEW. PUBLICATION YEAR, VOL. 0OfF NER., FARGES
FEF . KEYMWORDS CWITH SEPARRATORS (7, 7)),
¥3% . --—-- FREE--~--
& FORE ENC OF ITENM
CECIMAL YALUE OF SUB-SEFARATORS TE7=Ie; T8 =IR: =44
-t =45, Y ¥ S A =47
cBRYOTO G =48 TG ST

NLOGCx © IS THE MAX. NBR. OF FOSSTIRBLE ADDRESSES FOR FILE 1.

I

F HLOGC 222 @ VRLUES OF THE JTH, SUB-FIELD MOVEDR IN FILES £ TO

EYTE RRTCSAZ20, BUFCSLZ), CARCLZE), CARN

INTEGER=*Z MLOGOE)
REAL#4 X470



88@5
avBe
paav
a@as

aaes
Be18
g1l
ge12

paid
8815
patie
a@17
geis

a13
Aapz1

o]
]
(8]
1%

SN R I o
[aod T S B o IAOY I o I AU I ¢ B X ]
o 163 T3 RO P PO G P

P IS W T B

X
Wi T

INENEW

LocRlacn B RS
DB v |

Baz7?
gEza
Aaz9
ARda
go41
aR42

C
C
1

1
C
1

THE

a1

az

M CHARAEZTERS FQR THIS FIELD.

az

1066

[0 B S B ol B

1

ny

[ 7S B e |

DR B B Oy |

Lo e¥ BRI e A W

FFEEFFFFFFFL11 1112111588855 585 ¢

I1=4
IERR=8
¥{ 9)=0.
K{1@r=8a.

N FROM “$N$- MAY EE IN ANY EANK.

I1=11+Z2
DO 1@z M=41, 512
BUF(M)=ARTC(I1+M)

IF(EUF(M).EQ.EG.OR.BUF(H)tEQ.ZQ)GU TO L@z

M=M-1
CARN=ART(I1-1D
I11=11+M

LECODECL, 1@@a, CARN, ERR=3535)J

FORMAT{I1)

IFCBUFCM+1). EQL Z8)GO

GO TO 1.2, %, 4.9,

G0 TGO 1ai

THIS FIELD MAY EE

agaln

FEELEFFFFFIIIIIIZIIIISETEELTIS5S

FEEFIFFT 4443444444 5$5FTEFFFS

FFFEFFFFFFOOSTOSTSSOHESESSESSES

FFFEFFFFFFEOREEERCEEEFESSESESS

FEFFTEFEFFVITIVTTTIVOTESSESSEESS

IF

CARC1»=BUF (M=~13
CRRE:Z)=BUFCM O
Lo 21 J=2. 4
CARCT*Z2-1)=4%
0o 22 J=2, 4
JI=2%J

MHM=f-2+J

MY A RSN

nnnnnnnn

€. 7.8,

¢

TO 1@

QF XXXEXd/XY DR MERXEX@BEX

IFCBUFCMMY. NE. 47V 2CARCIT -1 =BUF (MM

CARCIII=BUF (MM+1
DECODE(M, 2848, CA
FORMATIFE. £
MOZY=HOZI+1568
GOOTO 164

)
AR

CHLL CUTEUF(EUF;CHR;M:ICHR;NER;i@EJNLDG(E);INDl)

HOZI=NER
widr=ICRHE
mLEr=EC4 1 NER
“ida=H

G0 TD 181

GO TO 141

Kigy=M
G0 T 161

GO TO 181

CALL CUTEBUFCBUF. CAR. M, ICAR, NER,

NO LAST SUB-FIELD

K7 =M
Hegr=HM

IFCM. B ICARIGO

T 181

%

(XY TO

®i1a)

1. @, IND1D
EZCLUDED)



aB8s52
8853

8855
8856
8857
8858
8@859

Be6o
@861
ape2

aE6z

RB64
0865
BO66
RA67
pess
BAE9
Aa71
8872
aav4
aavs
BO7E
aav?
BE7S
BaTY
BoEn
aes1
ELEE:

Dol s
Lra I x]
LA P

w0

ge3e
. Bagv
agaag
ages
apsa
ge91

i
Licx ]
¥v]
na

[scy)
[

WO

B O P

c
c

ri
c

Ve

C
ve

-

c

Y i |
Jv N

=
=4

718

[

B

el A LY n 3 o

=

D 2w B K o T e T e T O o W A

r

CAR{Y CONTAINS THE LAST SUB-FIELD (YERR OR EDITOR CONTINUARTION).

TREATMENT FOR EVENTUAL EDITOR NAME CONTINUATION.
DO 71 J=2.5
IF{EUF(J+ICARY. LT. 48. OFK. BUF(J*ICHF) GT.S7)G0 TO 72
NO CONTINURTION.
CALL CUTBUF (EUF, CAR, M. ICAR, NER, 1, NLOG(T), INDL)
Ki?r=1CAKR
DECOQDECY, 700@, BEUFCICAR+2))I X ()
8@ FORMAT(F4. @)
GO TO ¥3
CONTINUATION.:
BUF{ICAR+1)=22
GO 70 7
CALL CUTBUF({EBUF, CAR. M, ICAR, NER. 1@9, B, INDL)

Kegr=M '
TREATMENT OF THE LAST SUE-FIELD (PRGES : XX-YY OF XXA-YYE).
Lo 74 J=1.18
CRR<J)=Z22
JJI=18 :
0o 77 ICAR=1.,2Z
DO 7?5 J=M,1. -1
IFCEUFCT) EQ. 44, OR. BUF(J). EG. 45)G0 TO
IFCEUFCTY. LT, 48 OR. BUF(J)Y. GT.S7)G0O TO
CRARCJJI=BUF(J)
JF=JJ-1
CONTINUE
JJ=5
M=J-1
COMTINUE
DECODE(S, F1
DECODECS, F1¢
8@ FORMATCFS, @
HO1@3=RBES(K(18)~-XP+1)
FROTECTION IN THE SUE-FIELD WHEN YEAR EBUT NU FAGES FRESENT.
IFCxC1@y GT. 1288, yx(1d) =0

e B

N o

BE, CARCEI 2 1@
a@. CARCLI I EF

GO TO 181
FISEFFFFTITOODODCCOLCISFEELSEET
CALL CUTEBUF(BUF.CAR, M., ICAR, NER, 168, NLOGCE), INDL)

®{1l13=NER

Ki120=1CAR

K{1Z3=R{12) NER

mil12o=H

GO 7O 141 -
FESFEIIFSF0933993 35T L4484

G0 TO 181

RESULTS,
Me1a=M+11-3
Kildy=@,

¥i{ 13=TOTAHL MER. OF CHAR. FER ITEM ($1¢ .. . | LD
wi 2)=DATE (YERR: MONTH. DAY © YYYY. MAD0D.
XL Z)=NUMEBER OF RUTHORS.

$0 4>=TOTAL NER. OF CHAR. FOR FIELD AUTHORS (INCLUDED ‘., SEFARATORS).

% Sy=MEAN OF MNER. OF CHAE. FER AUTHOR NAME.

MO £3=TOTAL NER. OF CHAR. FOR TITLE.

“i Fi=NER. OF CHAR. FOR ECITOR NAME.

®i 8x=TOTHAL NER. OF CHAR. FOR FIELD EDITION (NAME,DATE.,VOL.,PARGES,.
®i S)=YERR OF EDITION

20
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OO0 O0O0O0O0000

FORTRAN

D]

oo o

o0 WD

R AR
w0

Loy D

=
X
[

La.‘ 'D

[ (8]

18
AL

= |:|

paad
aAas
aees
@aav
8008
T
@e1a
ge11
RA132

X{18)>=NER. OF PAGES

X(411)>=NER. OF KEYWORDS.

¥(12)>=TQTAL NBR. OF CHAR. FOR FIELD KEYMWORDS (INCLUDED ’,“ SEPARATORS).

XC12)=MEAN OF NER. OF CHAR. PER KEYWORD.

IN CALLING PROGRAM X(14) NO. COF THE HUNDRED (S5@..,15@8.,2580. ).
X152 YALUE GF I(1) FOk THE RACTURL 1 TH ITEH
®CL1ED YALUE OF 1(3) FOR I. (NER.OQF COLLISIONS)
KC47) YALUE OF 1I.

Iv Yai1C-vzA HON 2@-DEC-82 1@:4&:58 FAGE @84
RETLIRN
a9 IERR=1
' RETURN
END
C B 3 R T R TR A S R TR R R R R SR N S IR S R R N T R R R R SR R R R R R R R R
C
SUBROUTINE CUTBUFCEBUF. CAR, M, ICAR. NBR. MAXT. NADR. INDLD

C .

L SUBLIVIDE THE CONTHRIN OF “$X$*, “$7¢°, “$8%° CORRESFONDING TO

C AUTHORS NAMES, EDITION AND KEYWORDS,

C

C  BUFC BUFFER CORRESPONDING TO THE N TH. FIELD “&N&/.

C CRRC BEUFFER FOR SUEB-FIELDS IN EACH FIELD “$&N&/.

oM NER. OF CHARACTERS FOR THE N TH. FIELD.

C  ICAR SuUM OF CHARACTERS FOR EALCH CAR{) SUB-FIELD.

C MRAxI MAX. NUUMEER QF CHARACTERS FOSSIBLE (EX: 128).

£ NACLR IF NRADR>G MANAGEMENT (F THE CORRESFPONDING FILES IN

C RANCOM-ACCESS (FORTRAN LOGICAHL NER. 1 TO 4).

C NADR IS THE MAX. NBR. OF POSSIELE ADDRESSES.

coo1 - HER. OF CHAR. FOR THE TH. SUE-FIELD ({12%), ONLY THE

C 44 FIRST CHAR. RRE CONYERTED IN REAL%E A(4) RADIXSE

C LIKE 441 SPACE + 11 CHAR. D

C

BYTE BUF{S12>. CAR{128)
REAL+S AC4)
C :
[CAR=8
BUF{M+13=44
J =1
D0 X4 NER=1, MAXI
I =@
II=7
DO 21 J=11.1
IFcI. EQ 128560 TO Zz2
I=I+1



fe14

8045

eaiv

8818

8Ba19

paz1

gea2

8e223

8825

a8ze

Bee1

c

C

c

C

c

c

c

[
aREz
gaax

[

C
aagd
aans

agde 1
8087
aeas
3@14
pa11
a1z
ap1z
aa1s

aple 2

ap1vy =
8818

CARCI>=BUF{J)

21 IFCBUF(J+1). EQ. 44550 70 22
32 J=J+2
ICAR=ICAR+]
C CONYERSION RDDRESS = H (KEY) ; (*HASH-CODING®").
C RECORD NUMBER = HDAN (CHR) .
IF(NADR. EQ. 83G0 TO X
I2=HDRANCCRR., i, I. NADR)
CALL DFMDANCNADR, 12, A, INDL)
C THE SUCCESSIVE CAR() CAN EBE RE-WRITTEN IN BUF(), ASSOCIATED TO
C THE IS IN N<)> FROM 1 TO NCAE. IF NECCESSARY FOR MOCDIFICATIONS.
33 IF{J. GE. M)RETURN '
24 CONTINUE
END
C EEE SRR EEFEFEEE T EELIEEEE SR EEEEEEEERESEEEEEEREEEERES S EESERERR SRR
c
FURCTION HDANCCAR. A, 1. NRDE)
(D
C RETURN THE ADDRESS FOR THE KEY CARC() CONTAINING ASCII CHAR
C :
C «THIS "HRASH-CODING" FUNCTION IS NOT WEIGHTED WITH
C THE FROBABILITY DISTRIBUTION OF THE FIRST CHARACTER OF CHR)D.
c
C A AR M R R AR b b ot e ot N o e e ol e b o o b b ol ol bt o o b ok o b ot ok s b ok ke ol ok ok b okt oo ohr b o b okt ok ok ok b ok o o B K K ok kK K
Cc
C CRE<» 1S TREATED LIKE THE 44 FIRST CHAR. OF CHRC) ARE USED LIKE
C  THE FOLLOWING FORMAT 44 ({SFACES, 11 CHAR. ).
£ EXHAMFPLE
C FIRSTFIRSTF SECONCSECON THIRDTHIRDT FOURTHFOURT
C - - - -
C IS THE RESULT 0OF THE TREATMENT OF THE ORIGINAL CRRECY
C FIRSTFIRSTFSECONDSECONTHIRDTHIRDTFOURTHFOURTHEERXKE, .. kXX
C
AHD THE 4#:¢1+11)=48 CHAR. ARE REAL*& RADIX S@ CONYERTED AND MOVED IN RO
AT THE END THE ADDRESS IN CHLCULATED EY MEAN OF ACL).
1 ACTUAL NER. OF CHAR. DETERMINED.
NADR NER. OF POSSIELE ALDRESSES
EYTE CARC122)
FEARL+E& Ru42
CEFRCES DDMPiETIUN
I1=1+1
Lo 14 J=11, 4%

CARCJTI=Z2
Ki=1/12+1
IFC{KL. GT. 40kK1=4
Co 4 K=4,1,-1
I1=11+K

I2=11-14a
IFCK. GT. K460 T Z
0o 2 J=I1.12.-1
CAR <J+K)=CARCJ)
M=I12+K-1
CARIMI=Z22 ~

22



8661

C RADSO TRANSFORMATION
8819 J=IRADS@(12, CAR(M), A(K))
8e28 4 CONTINUE
C ARDDRESS CALCULATION FROM AC(1). |
C CAR<2)> (AT THE BEGINING : CAR(1)) MUST BE INCLUDED IN [R-Z1’
C IF NOT; HDAN=NADR.
ap21 HDAN=NRADR
apzz IFCCARC(2). GT. 98. OR. CAR(Z) . LT. €S)RETURN
fa24 HOAN=C(DLOGC{DAESC(A(L)))+89. 144R850€@) *(NADR-1) /5. 5€6082+1. 5§
FORTRAN I¥ ¥YaiC-vzA MON 2@~-DEC-82 10:54;45
C I IS RETURN WITH THE YALUE I-K1
3azs RETURN
aaze END

T ook ootk st ok ook ok 8o o ik o ok sk s o8 ok ook ok o ok o o ok ok ok o o o o e o ook ok ke e ok o ok Kk ok ok ok
C
SUBROUTINE DFMDANCNADR. 12, A, IND)

DATA FILE MANAGEMENT SYSTEM USING THREE FILES TO INSERT OR GET AND ODME
FILE MORE TO DELETE OR MOCIFY.

THE ACCESS IS5 REALIZED BY A "HASH-CODING® FUNCTION AND THE FOUR FILES
ARE RANDOM-ACCESSIEBLE.

1E. FILE : "DARTA FILE". <18 WORDS).

2E. FILE : "ARDDRESSES THELE FILE" IS ACCESS EBY I2=HDANC). (2 WORDS).
IE.FILE : "COLLISION TAELE FILE®". (3 WORDS).

4E. FILE : "FREE RECORDS FILE®". (1 WORD). (NECESSARY IF INDX>Z)

NRDR © NADR+2 POSESIBLE RACODRESSES FOR THE SECOND FILE
HADR ARE ACCESSIELE BY THE "HASH-CODING®™ FUNCTION
HT NRDR+1 : I413.142)
AT MADR+Z :© I(ZX), 1043,
: THE T4 CONTAIN THE ACTUAL STATE OF THE INDEX.
THAT FPERMITS TO SORT THE 0CCC) IN CORE MEMORY TGO OBTAINS
THE RANK FROM 1 TO I(1) FOR THE NOCC7S.
FEAL NUMEBER OF QCCURANCES (QCC=NOCC+INDX(L) /100080 )
(E¥. : OCC=12 8Z&@ MEANS NOCC=1z2 AND INDX(L)=Z6@).

Iz : I2=HORNC{CAR. AR. I. NADR) IN THE CALLING PROGREAM.
IN THE CALLING PROGRAM AND IN THE FUNCTION : HDRNO)
Aed : REAL+*Z RADIX 58 TRANSFORM FOR THE 44TH. FIRST CHRR. OF CARCO)
INDG TO ARCCESS THE DIFFERENT FUNCTIONS OF DFMDANC)
TO INSERT A RECORD OR INCREMENT 0OCC --(EXISTING CONFIGURATION).
TG INSERT A RECORD -- (NEW CONFIGURATION).

T GET R RECORED
T DELETE A RECORD.
T MOCIFY R RECORD.

W uon

Lo BAr A B R O RN e o B w0 T e O e S o S B O v B o B e B
L]
[ N )
M

e e I e s e s e e S S See e e G e e W G e e e G cm e W e N e v e e e M e e E S m e e We W e e G M e s e M m e am e o am e e



2082 INTEGER*2 1(4)
8803 REAL*8 RA(4), B(4)
c
2084 DATA I1/4%0/12/0/
C
B80S GO TO <1,2,3,4,5), IND
c
C INSERT A RECORD IN AN EXISTING CONFIGURATION.
C RERAD I1¢> IN FILE 2 AND FORCE R "LOOKUP®" FOR THE OTHERS
o6 1 READ<17 1B, J, J
poe? READ 2" NADR+1)1¢(1), 1(2)
p@BS8 READ (27 NADR+2)1(3), 1(4)
8089 READ(3 130, J,J
0010 IFCIND. LE. 2260 TO 11
p812 RERD(471)J
C FREE RECORDS OR NOT.
BO13 IFCIC4). EQ. @)G0 TO 11
2015 READC47 144))1¢1)
pB16 Ic4)=1¢4)~1
9017 GO TOo 211
- pe18 11 1¢15=1{(1)+1
8019 G0 TO 211
C
C INSERT A RECORD IN A NEW CONFIGURATICN.
C ZERQ THE FILE 2 AND FORCE AN "ENTER® FOR THE CTHERS. -
p@2e 2 MRITE<1-43E, 12,12
pez1 NZ=NRDR+2
Ae22 DO 21 J=1.NZ
ae23 21 WRITE(2”J212, 12
9a24 WRITE®3 112,12, 12
pe2s IFCIND. GT. 2oWRITE(474)12
C FOR THE NEXT ACCESS AFTER RETURN : *"LOOKUF® IF IND=1
pnz? IND=1
pa2a I(10=T1¢10+1
[
P23 211  RERD:2- 12011, 13
Yokd) IFCI1. NE. 3G0 TO 221
¢ FREE RECORD <I1=@) IN 2ZND.FILE.
2032 0CC=1+1¢1)/1aGB004.
RB3I WRITE<1- 1¢13)A. QCC
aa34 ' WRITECZ2-1251¢1), 12
a@zs GO TO 241
C )
C  RECORD NOT FREE.
BAZ6 2214  READC1‘ I14)E. OCC
@37 Do 222 J=1,4
8028 222  IF(ACJ)Y. NE. B(J))GO TO 234
C IDENTITY EETWEEN A() AND E().
pa4a I¢43=141)-1
C FOR CORRECT FRECISION.
BA41 - J=Qce
ae42 OCC=J+1+11/1808a0.
A043 NRITEC1/I1)A. 0CC
R044 G0 TO 241
@45 231  IFCIZ. NE. 8GO TO 232
C NON-IDENTITY BETWEEN A() AND (E() WITH NO ESISTANT COLLIGION (I13=8)
pe4? . OCC=1+141)/100804.
8048 MRITE(1- I141) )R, OCC

2l .



Be49
pase
8851
8852

8853

8Bve
aave
pary
pavs
agva

geal

aeaz

gpaz
aag4d
BBac
aeav

C
232
C
c

234
c

c

[

C
C
C
2

41

A S N I o Ty B

Low I we By D oy

(]

1¢3)=1¢3)+1

WRITEC2”12>11, 1¢(3)

WRITEC371¢2))1¢1), 12,12

GO TO 241 _
WITH ONE OR MORE EXISTANT COLLISIONS.

READ(3” 1311, IF, IP

SEARRCH AN EQUALITY A¢)=B¢) IN THE CHAIN
READ(1-711)B, 0CC
DO 234 J=1,4
IFCACIY.NE. BC(J))IGO TO 235

IF R{O=BCD
IC40=1(1)-1

FOR CORRECT PRECISION
J=0acCcC
OCC=J+1+11/100@a4a,
WRITE<17I1)A, 0CC
GO TO 241
IFCIF.EQ @)G0 TO 233
IZ=1F
GO TO 222
QCC=1+14(1>/18804a80.
WRITEC1 IW133A.0CC
ICR)=T030+1
WRITECZ TIZ01I4, IC(2), IP
WRITEC(Z I(ZIDI(1). 12,12

ACTUARLISATION OF THE 1¢().

TQ INCREASE THE YELOCITY (EBUT DECREASE SECURITY).

DO OHCE IN THE CRLUING PROGRAM AND ROD INTEGER*2Z 1(4).
HRITECZ2 NRDRE+12I(10. 1(2)
WRITECZ HADR+2)I(X), 1(4)
RETURN

COMFLETE THE NECESSARY FUNCTIONS (X TO S) FOR THIS SUEBROUTINE

COMTINUE
CONTINUE
COMTINUE
RETURN
END

o e b A o o A R R o o ok ok o sk o e o R R o ok ok ok o e ke N o ok ok ok ok ok o e o ke ok b ok ok ok ok b ek
SUERDUfINE QUTFILCIMP. NLOGIC, ML, J2, ¥, IND)
STORE Ki<> IN FILE NLOGIC AND STRTISTICS ALL THE MATH.
FERL#*d KiA7), KECAT Y, SKE(LZ)Y, ¥ (4128)
STORE.
I=IND
IFCTI.EQ. B)1I=M1

CHRITECNLOGIC  I)K
IFCIND. NE. @)RETURN



STRATISTICS. <(ON FILE 4; 17 COLUNMNS).

(o B o M o)

paes DO 2 K=1,12
ae10 Ji=@a
Ao11 ¥B{K»=8.
8012 DO 1 J=1, M1
801z RERD<NLQGIC J»X
2014 IFCKS{KY, EQG. 8. DGO TO 1
gBie6 Ji=J1i+1
8817 Y{J1d=K{ KD
gais 1 CONTINUE
8819 2 1IF¢J1. GT. @)CALL RTYPE(JL, £BC(K), STDEY, CY, SXB(K), ¥)
fa21 NBu14r=Mi%(J2+@. 5
paz22 XBC15)=¥{15)
a2z KB(162=X{16>
pez24 KBLA17)=¥{17)>
pB25 Je=J2+1

C STORE THE RESULTS FROM Mi+1 TO M INDEX.
paze WRITE(NLQGIC  J2+NH1)XE

€ QUTPUT THE RESULTS ON THE CONTROL TERMINAL.
gazy WNRITECIMP, 18@)>J2, (XB(J), J=1,16), SXE
gazg 14a FOQRMATY” STATISTICS - GROUF NEBR. ‘. 14,7 2/2(1¥,1€6F5. @/))

c
AR29 RETURN
g8:4a EMD
TS

~Plus Real-time Support Fac
John Yardley
JPY Associates Ltd
i "Real-Time" A ication?

A real-time application may be defined as one which demands some process

- to be performed within a specified time of some event. If the process
is not performed, then future events may be affected. For example, a
simple process to transfer data from an analogue to digital converter
to a disk must perform each transfer within the sampling period of the
digitising clock, otherwise data will be irretrievably lost. On the
other hand, a desk-calculator say, is unlikely to be classed as a
real-time process since the operator can wait almost any amount of time
for the result without upsetting the calculation.

Before we look at how real-time events are handled under TSX-Plus we
need to know something of the way TSX-Plus works.
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2., How does TSX-Plus work?

Although TSX-Plus services several users, it does, of course only run
on a single processor. This being the case, it can only execute one
piece of program code at any one time. This will be either:

a) A user's program
or b) The TSX-Plus monitor (which includes device handlers)

The monitor is only ever executed in response to an EVENT. This may be
a software event such as an EMT or TRAP instruction - or a hardware
event such as a device (eg disk, terminal or clock) INTERRUPT. Once a
given user program is executing, then it will continue executing until
some event occurs. When this happens, TSX-Plus will first respond to
the event in the appropriate way (eg taking a character from the
keyboard buffer) and then pass control to the TSX-Plus SCHEDULER.

It is the job of the scheduler to decide which user Jjob should be run
after the event processing has been completed. Sometimes, when the
user program has requested a service of TSX-Plus by means of an EMT
instruction, the scheduler will return control to the same user
program. At other times, the scheduler may decide that a different
user should be given processor time. :

Whenever the scheduler decides to "move" the processor from one user
job to another, it must "remember" exactly the state of the current job
so it may be continued at some later stage. It need only remember data
items which may be destroyed by the new user program. These include
the general-purpose registers (GPRs), the page address registers (PARs)
and the floating-point registers (if any). The GPRs include the ‘
program counter (PC) and stack pointer (SP), so define the address at
which the user program was suspended. The contents of these "shared"
data areas are often said to give the CONTEXT of the job, so the
scheduler is, in fact, a CONTEXT SWITCH.

2,1 How does the scheduler decide which job should run?

The scheduler first establishes the PRIORITY of every active user
(NOTE: Priority here, relates strictly to software priority NOT the
hardware priority associated with devices on the bus). It then runs
the job which has the highest priority. Jobs which have the same
priority are QUEUED to execute one after the other.

The priority of jobs can only ever change when an event occurs, since
it is events which drive the scheduler. The scheduler is normally
guaranteed to run periodically, since interrupts will constantly be
generated by the processor clock.

As an example of the scheduler at work we may consider a system with 3
Jjobs executing at one of three priorities thus:

JOB £1 NORMAL RUNNING
JOB £2 LOwW
JOB £3 LOW

An event occurs which makes JOB £2 HIGH priority. This immediately
causes JOB £2 to run thus:
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JOB £1
JOB £2
JOB £3

NORMAL
HIGH
LOW

RUNNING

When an event occurs to make JOB £3 HIGH, then a later event to make
JOB £1 HIGH as well, JOB £2 will continue running so long as its
priority is the same or greater than any other job, thus:

JOB £1
JOB £2
JOB £3

As soon as the priority of JOB £2 drops, JOB £3 will run.

HIGH
HIGH
HIGH

RUNNING

This is

because it became a high priority job before JOB £1, thus:

JOB £1
JOB £2
JOB £3

2 at ar iori

TSX~-Plus assigns 12 priority levels, split into 4 classes.
lowest three priority classes are "time-sliced".
are automatically suspended after a fixed period of time.

HIGH
Low
HIGH RUNNING

i or a TSX-Plus job?

Jobs in the
This means that they
The highest

priority class is reserved only for REAL-TIME COMPLETION ROUTINES (this
term is used synonymously with INTERRUPT SERVICE ROUTINES) and at this
level jobs may run indefinitely. The levels are as follows:

REAL-TIME
COMPLETION ROUTINES

level 7
level
level
level
level
level
level

— DWW E=U1 O

NOT
TIME-SLICED

level O

(QUAN1A)

HIGH
PRIORITY

ACTIVATION
CHARACTERS

170 (QUAN14)

COMPLETION

(QUANT)

NORMAL
PRIORITY

COMPUTE

BOUND
(Physical line
& Detached Job)

(QUAN2)

TIME-SLICED

LOw
PRIORITY

COMPUTE
BOUND
(Virtual line)

(QUAN3)
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As we have said, once a job has been scheduled to run as either a level
0 completion routine, a high, normal or low priority job, it will
continue to do so until either another job achieves a higher priority
or its time-slice elapses. The value of the time-slice may be selected
by the system manager at sysgen time or by means of a SET command.
There is not usually much to be gained by altering these time-slices
from their "delivered" values unless the same program is always being
run on all terminals. In general, QUAN' and QUANTA should always be
long enough to allow a job to get BLOCKED (ie waiting for some I/0 to
complete or a character to be typed). If a program's I/0 activity is
interleaved with a regular amount of computation (say 5 secs), then
QUAN2 should be at least as long as the computation. It is always
better that time-slice values be too great than too small.

Important points to note:

1. Since real-time priorities are not time sliced, they
can "hog" the processor indefinitely.

2. Low priority jobs (ie compute-bound jobs on virtual lines)
will NEVER be executed while there is any other job at a
higher priority. This is a fairly likely event on a
system with many active users.

3. All user jobs execute at a processor priority of zero -
: hence interrupts should always be serviced by TSX-Plus,

2,3 More about context switching

We have already noted that to change context from one user tc another
involves saving and restoring:

1. General purpose registers (GPRs)
2. Page address registers (PARs)

3. Page descriptor registers (PDRs)
q, Floating point registers

On an LSI-11/23 it may take up to 2 milliseconds to switch between
memory resident 3jobs.

It is often asked if it takes this amount of time to switch from a user
job to the TSX-Plus monitor each time an event occurs - since surely
TSX-Plus uses GPRs, and PARs at very least. The answer to this is that
it only takes a few microseconds to execute the switch to TSX. This is
because TSX-Plus makes use of the PDP-11 KERNEL MODE of operation when
executing. Whenever a event occurs while the processor is executing a
user program, the processor status word is reloaded from the TRAP
VECTOR. This is set up such that processor goes automatically into
kernel mode. When this happens, the PDP-11 hardware switches to another

set of GPRs, PARs and PDRs. On return from the trap, the processor is
switched back into USER MODE.
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3., Real-time Applications

There are basically three approaches to the handling of real-time
applications under TSX-Plus. These are:

1. Programmed I/0
2. Interrupt service routines
3. Device Handlers

1 Programmed I See Appendix I for example

In this method, the user must first map the I/0 page into his own user
address space using the necessary TSX-Plus EMT. He can then do a
programmed data transfer without reference to the device vector. For
example, to read a character from a keyboard would involve some program
code like this: ‘

HANG: TSTB €£CSR : NOTE THAT THIS IS
BPL  HANG : A COMPUTE-BOUND LOOP
MOV  @£BUFF, RO
BR  HANG

Because the flag check is compute-bound (after all, TSX-Plus doesn't
know CSR is a device register), there is no guarantee when it will be
done, since it is highly eligible for being time-sliced out. When the
flag goes up, it is most likely the processor will be in the context of
another .job. Programmed I/0 like this would be hopeless for say
sampling a serial line, since failure to return to the context of the
Jjob quickly enough would result in a data overrun,

TSX-Plus version 2.2 provides a solution to this by providing an EMT to
lock the processor onto a user's job. It does not change the
processor's priority, so will not lock out events. Given version 2.2,
programmed I/0 must be fastest way to sample devices. It is of course,
at the expense of other users, so must used carefully.

3.2 Interrupt service routines (See Appendix IT for example)

TSX-Plus version 2.0 (and later) provides a mechanism for connecting
interrupts to user real-time service routines resident in the user's
address space. This involves: -

1. Reimapping the I/0 page to gain access to device buffers
and registers.

2. Setting up the address (in user space) of the user's
completion routine,

These functions are accomplished by means of special TSX-Plus EMTs.

The EMT to connect the service routine to the vector address does five
things:

1. Checks that Real-time support has been sysgenned into
TSX-Plus monitor.

2. Checks that there is enough space in the despatch tables
for the routine address.
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3. Checks that no other job is connected to this interrupt.

q, Puts "EMT 365" instruction into locatibn 12! of user space
(this is to enable user to exit from completion routine
to TSX-Plus - on entry '2' is pushed onto stack)

5.  Enters vector and job information (ie completion routine
address, job number, etc.) into TSX-Plus despatch tables.

When an interrupt occurs.....

13

User USER

Is vector defined?

no

Fatal error

i
i
|
|
Space | ROUTINE
|
|
:
1
1
|
|

j=s
—]
2]
gl
(@]

Software Priority?
|
1
--------- High enough | Too low
EMT 365 | loc 2 - -
1 |
|m———————— 1 !
Switch Put request
(if required) in queue

Kernal
Space

Device
vector

to context of
required job
1
i
Save any regs
necessary
. 1
|
Push "2" onto
user stack
1
|
'"TRAP' to completion
routine address in
user space & lower
processor priority
]

§
EXECUTE USER COMPLETION
ROUTINE
[}

i
RTS PC

Interrupt service routines (ISRs) written for RT-11 cannot be used in a
TSX-Plus application without slight modification. This is because
there are several fundamental differences in the way the routines are

called.

1.

These are:

Under RT-11 it is usual to put the address of the ISR
directly in the device interrupt vector. This is because
the user program and monitor are in the same address
space. Under TSX-Plus the user must call a special EMT to
set up the ISR address.
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2. In RT-11 interrupt service routines, it is recommended
that the first instruction be a ".INTEN" request - this
informs RT-11 that the ISR is in operation, saves
registers and changes processor priority. With TSX-Plus
completion routines, the .INTEN request is neither
necessary nor supported - TSX-Plus always knows when a
user interrupt occurs.

Problems with Interrupt Service Routines:

1. If ‘the processor is not in the context of the ISR job when
the interrupt occurs, then because of the context switch
necessary, there can be a long delay before the routine is
entered - this can be 2mS if the job is in memory and 100

mS or more if job is on disk. This can result in loss of
data items.

2. With every hardware interrupt there is an associated
TSX-Plus overhead. This is the time taken by
TSX-Plus to discover the routine entry address, change the
processor priority, save any registers used by the

real-time job, then 'trap' to the start of the service
routine,

To prevent disk swapping delays, it is recommended always to have the
job LOCKED into memory. This prevents the job being swapped to disk

while waiting for an interrupt. TSX-Plus provides a special EMT for
this purpose. :

The upshot of all this is that in general, TSX-Plus real-time
completion routines cannot handle interrupts at much more than 100 per

second. If interrupt rates greater than this are required, then some
other approach should be adopted.

3.3 Device Handlers

The use of an RT-11 device handler gives the fastest possible response
to interrupts since there is no context switch overhead. Device
"handlers can be used for purposes other than straight block-orientated
transfers to and from peripherals. The handler provides a window on
TSX-Plus itself, and by clever use of SET options and .SPFUNs, user
programs can do almost anything.

Conventional device handlers always call TSX-Plus (or RT-11) on every
interrupt via "$INTEN" (this is implicit in the .DRAST macro). This
performs register saving, state checking, and processor priority
lowering. On non-DMA devices this can be quite an overhead due to
sheer volume of interrupts (the TU58 is a classic case). If the
service routine is short, it is possible to do away with the call to
$INTEN in order to save time. If this is done, then the service
routine must be exited with an "RTI" and not an "RTS". For long
service routines, this is a dangerous practice. Leaving the processor
executing at a high priority may "lock out" other interrupts -
including those from user terminals.
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000000
000004
000006
000010
000016
000020
000040
000046
000052
000054

000060

000064
000070

4, Summary

In summary, we may compare the use of programmed I/O, interrupt service
routines and device handlers for different classes of application.

{ APPLICATION i TSX-Plus Version Number i
] ] |
[} } }
} I <L2.0  2.0,2.1 | >2.1 :
| 1 i ] 1
i i t i |
| Sampling as fast as possible ! Handler | Handler | Prog I/0 |
| in bursts- | i 1(job locked) |
] ] ] 1 ]
i - i | =1 “=1
i Constant high-speed | Handler | Handler | Handler |
{  interrupts ! ! | |
1 1 1 ] [}
3 - 1 t > ! |
i Bursts of high-speed | Handler | - Handler | Prog 1I/0 |
| samples (up to 30 KHz) ! ! | or i
| say lasting 1 sec every 10 ! ! ! Handler |
| 1 ! i [}
[ | | === [
i Constant sampling at rates of | Handler | ISR | ISR !
| less than 100 Hz ] ! or ! or H
i i ! Handler | Handler |

From the table, it can be seen that handlers solve most real-time
applications except the "flat-out" situation. However, it should be
born in mind that handlers are usually more difficult to write and
debug and that TSX-Plus must be re-sysgenned to incorporate a new
handler. Also, in a time-sharing environment, it is much more
important that the handler itself be "correct!.

Real~-time support is a compromise in any time-sharing system. The

eventual best solution will always be a trade-off between speed of

operation, programming difficulty, and effect on other time-shared

users.

APPENDIX I - PROG TO DISPLAY CHARS RECEIVED FROM A SERIAL LINE
USING TSX+ REAL-TIME SUPPORT - COPYRIGHT (C) JPY ASSOCIATES LTD!

PROGRAM 1 - PROGRAMMED I/O METHOD

“e Ws wo Wwe we

176520 CSR=176520
.MCALL .TTYOUT, .DEVICE, .EXIT, .PRINT

012700 000Q72! GO: MOV £REMAP, RO ;MAP IN THE I/O PAGE

104375 EMT 375
103004 BCC REMOK sERROR?
.PRINT £REMERR -YES - ERROR MESS
EXIT :BYE
REMOK: .DEVICE £AREA,£TIDY -TIDY-UP ON EXIT
012737 000001 176520 MOV £1,0£CSR -ENABLE READ
105737 176520 HANG: TSTB  @£CSR -READY?
100375 - BPL HANG | :NO - HANG HERE
013700 176522 MOV 8£CSR+2, RO sGET CHAR INTO RO
.TTYOUT -TYPE ON TERMINAL
005237 176520 INC @£CSR sRE-ENABLE READ
000766 BR HANG <WAIT FOR NEXT
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000072
000074
000102
000104

000110

J00000
JO0004
)00006
J00010
J00016
J00020
J00040
JO004Y
)00046
J00050
J00056
J00060
)00066

J000T7 4
J0G100
J00104
J00110

Joo112
J00114
J00116
)00124
J00132
)00134

)00 140
J00170

005

176520
000000

REMERR:

000320
176520

012700
104375
103004

012700
104375
103004

052737

013700

005237
000207

005
011
000320

176520
000000

REMERR:
CONERR:

140

000000

.NLIST

ASCIZ
.END

000112!

000114

000101

176522

176520

140
140

000074' 000007

000000

BIN

: EMT BLOCKS ETC

b

REMAP: .BYTE 5,140

AREA:  .BLKW 3

TIDY: .WORD CSR
JWORD 0,0

: ERROR MESSAGE

/TSX MAPPING ERROR - BYE/

GO

176520

NLIST BIN
JASCIZ /TSX MAPPING ERROR - BYE/

.ASCIZ /TSX ISR CONECTION ERRCR - BYE/
.END

GO

;REMAP EMT BLOCK

; .DEVICE EMT BLOCK

:TURN OFF INTERRUPTS ON EXII
;BY CLEARING CSR

; APPENDIX II - PROG TC DISPLAY CHARS RECEIVED FROM A SERIAL LINE
; USING TSX+ REAL-TIME SUPPORT - COPYRIGHT (C) JPY ASSOCIATES LTD!

; PROGRAM 2 - INTERRUPT SERVICE ROUTINE METHOD

’ VECTOR=320
CSR=176520

.MCALL .TTYOUT, .DEVICE, .EXIT, .PRINT, .SPND

GO: MoV £REMAP, RO
EMT 375
BCC REMOK
.PRINT &£REMERR
JEXIT

REMOK: .DEVICE £AREA,£TIDY
Mov £CNCT, RO
EMT 375
BCC CNCTOK
.PRINT £CONERR
JEXIT

CNCTOK: BIS £101,0£CSR
.SPND

; INTERRUPT SERVICE ROUTINE

SERVE: MOV @£CSR+2,R0
.TTYOUT
INC  G£CSR
RIS PC

)
; EMT BLOCKS ETC

b
REMAP: .BYTE 5,140
CNCT:  .BYTE 11,140
JWORD  VECTOR, SERVE,7
AREA:  .BLKW 3
TIDY: .WORD CSR
.WORD 0,0

. ERROR MESSAGES

34.

:MAP IN THE I/0 PAGE

; ERROR?

;YES - ERROR MESS

;BYE

;TIDY-UP ON EXIT

;CONNECT UP SERVICE ROUTIN

; ERROR?
;YES ~ ERROR MESS
;BYE

; ENABLE INTERRUPTS

sGET CHAR INTO RO
“TYPE IT ON TERMINAL
:RE-ENABLE READ
sBACK TO TSX

:REMAP EMT BLOCK
:CONNECT EMT BLOCK

; JDEVICE EMT BLOCK
;TURN OFF INTERRUPTS ON EX
;BY CLEARING CSR
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New & Revised DECUS Library Submissions

11-299 (rev) by Michael N. Levine, Naval WHWeapons Center, China
Lake, CA.

INDEX is a cross referencing program that does for FORTRAN
what CREF does for MACRO. A source program passed through INDEX
will be checked for all of its variable name and 1label usage.
The results will then be listed in alphabetical order, listing
all the variable names and labels used in the program,  -the lines
on  which they were used, and how they were used. This revision
fixed bugs and expanded the option switches.

11-472 (rev) by N. A. Bourgeois, Jr., Sandia National Laborato-
ries, Albuquerque, NM.

KB is an RT-11 V4.0 device independent terminal handler.
It can Dbe used in either the foreground or the background (but
not both simultaneously) to read and write to a DL11/DLV11 con-
trolled terminal. Conditional code 1is included for use with
extended memory addressing. Eleven set options are also includ-
ed to permit configuration of the handler. The revision fixed a
bug in the abort code.

11-595 (new) by Keith W. Hadley, University of Toronto, Ontario,
Canada.

HP.SYS is a Hewlett-Packard 7470A plotter handler to be
used in an RS-232 environment with XON-XOFF handshaking proto-
col. It is a read/write handler useful for communicating with
the plotter. Since many laboratory devices use XON-XOFF, this
handler might be easily modified for such devices.

11-596 (new) by Keith W. Hadley, University of Toronto, Ontario,
Canada.

LG.SYS is a serial line printer handler designed specifi-
cally for the CENTRONICS 739 graphic printer. This handler

takes into account many of the 739’'s features that the LS.SY¥S
handler does not.

11-599 (new) by Karl Dunn, SCI Systems, Inc., Hazel Green, AL.

This is a set of routines that derive an optimal path
through a set of coplanar points. They return a sequence of
integers that represent ordinal point identifiers, the points
having been given as a sequence of coordinates.



11-603 (new) by Dan Dill, Boston University, Boston, MA.

This TEXT System is a collection of software tools, which
in combination with DECUS RUNOFF (11-530), form a comprehensive
text processing system for technical manuscript preparation with
NEC Spinwriters and the Technical Math / Times Roman type thim-
ble.

11-605 (new) by John Crowell, Crowédell, Ltd., Los Alamos, NM.

This packaée contains TECO command files which will perform
sufficient modification of RT-11 V4.0 uncommented source files
(as in the binary distribution kit) to enable generation of an
RT-11 system (SJ of FB) called FART-11 to run on the SBC-11/21
FALCON microcomputer. There is also a patch for the file, S¥YS-
GEN.CND, which will include the FALCON options in the sysgen
process. If you must have FART-11l, this is the recommended pro-
cedure.

11-606 (new) by G. Laurent and S. Rozenberg, INFI, Chaville,
France. : '

SPAL-11, for Structured Programming using Assembly
Language, 1is a set of macros, which when incorporated in the
default macro library, SYSMAC.SML, provides the ability to write
well constructed, clear, and maintainable programs. - It makes
sophisticated use of the MACRO-11 assembler and where :possible
the code generated has been optimized.

11-608 (new) Ron Tenny, G. W. Tenny Company, Inc., Scottsville,
NY.

This is an electronic bulletin board message mailing facil-
ity written in DIBOL. The ‘board facility allows mail to be sent
to user and group accounts, and to'a printer. All mail is pass-
word protected and clearance coded. This facility requires the
use of a single key ISAM file.

06-Apr-83/NABourgeois
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