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B 6700 System Miscellanea 

CHAPTER 1 

NEW FEATURES AND OOClJvlENTATION CHANGES 

INTRODUCTION 

This chapter contains infonnation concerning the current status of software 
documentation. Improvements, changes, and new features will be published in 
this chapter with each new software release. 

The organization of the descriptions are by function rather than by software 
item. Thus, particular information may be found in one place rather than 
scattered throughout various descriptions under ALGOL, COBOL, MCP, etc. 

Each description has been assigned a sequence number with the letter "D" as a 
prefix. The sequence numbers are monotonically increasing and are used to 
reference the notes in the index tables. 

The first column of the "Documents Affected" table contains the name of any 
document that is affected by a D-Note. The second column contains the sequence 
number of the note that should be used to modify the publication listed in the 
first column. The third column is the Marketing Number which may be used to 
order the document from the Technical Infonnation Organization. The fourth 
column contains the date of the affected publication. 

The second table is a "KWIC" Subject Index. Each entry is a keyword which 
references the D-Note and function relative to the keyword. 
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NEW FEATURES ANO OUCUMENTATIUN CHANGES ... ········ ··- -----·····-·· --····-
ALunL -----

00145 ALGOL • VECTOH MODf IN ALGOL & tciRT~AN • 1~•04•72 
••••• ····· - ------ ·--- .. ----- - ------- - ----·-·· 
VE~TO~MQUE IN ALGOL ·-·······- .. ---·· 
lf "VECTOHMODl" IS SET WhfN COMPlLlN~ THl ALGOL ~OMPILfR• ALGOL 

(A~U UCALbOL) hlLL PAHSl ANO EMIT VECTURMCJUl CUDE. 

THl VECTOR MODE 5YNTAX lN ALijOl IS AS FOLLOW~& 

uo VECTORMOUE CVECTOHI01(flU•l • rvECTUklU1lCCIO•J[VfCTORIU,Jll 

FUH CUUNTVALUl> VECTUH COMPOtlND STATlMlNTJ 

wHEHE [ J lNOlCATES AN O~TlnNAL CLAU~t. 

tA~H VECTORlD ~P£CifllS THf NAME Of lHl VlCTOk ANO THE STARTING 

PO!~T IN THAT VlCTOH. AN ASTFHISK (•) CA~ hl usru TO k[PLACf THE 

LAST ~~~SCRIPT TU lNUlCATl THE ~EGINN!NG ~f A~ AH~AY HOW. ALSO, 

~U~SCklPTS CAN ~l fXPRfSSJUN~. VfCTORIO"S CANhOT Bl SEGMENTlD 

AH~AYSt IN ORUEH TU USl AN ARHAY THAT IS tUNGER fhAN 1•023 WOHOS 

!N V~CTOHMOOl, IT MUST BE UE~LARlU LUNG. THl lTlMS 1N THE HHACKETS 

MAY BE EMPTY. lHl CUNSTHU~T TU c VELT~HI~• ALLUWS THE ABILITY TO 

USt THE SAME AHHAY WITH Ul~fERENT STARllNG PUINTSe COUNTVALUE IS 

MANDATU~Y. IT INUICATES THl MAXIMUM NU~bEk Of TIMlS THf VECTOR 

CUM~OUNU ~TATfMENT l~ EXECUTlOe IT CAN bl ANY lXPRESSlON. 

lX~RE~SIUNS f UH su~SCHlPfS ANO ~OUNTVALUl Akl lVALUATEU ONLY ONCl 

tHUM LEFT TO Rl~HT, PklOR TU E~TERlNG V[LfUH MUOE. 

UO VECTORMODE CAkHIUlC•}, AkHlU2C?t •1, 

AHRI03 C~·2• 11• fUH 100) BEGIN ••• [NUJ 



ALGOL • \11:.CTIJH MUUl IN ALGOL & f OfdHAN 
2 

----- ----- - ------ ---- .. ----- - ------· . ·······-
00 VECTURMOU[ CAkHIOlC•J, AA=ARHIUllIJ, FUR X + A BlGIN ••• ENOJ 

UU VECTUHMCUE CAHHlUlC•J, tUR N) dEtilN ••• ENUJ 

UU VE~TOHMOUE CAHHIUl[K•tJ, RAC•l• fOk N•l) HlGIN ••• ENDJ 

VE~TUH COMPUUNU STAl~MlNT ------ ........ ---------
fHl CO~PUuNU bTATEMENT THAT FOL.LOWS THl UU VlLTUHMOUE MAY TAK£ TH[ 

~ENEHAL fOHM o~ AN ALGUL CUMPnUNU STATlMlNl. HOWEVER, THE SYNTAX 

r H ~ I I 5 jJ E. H ~ 1 T TE u I N s 1 D l s u (; H c n Mp OUN lJ s T A l [ MEN T ~ I s R [ s TR I c ·r E D • 

tHl ~NLY AHHAY~ THAT MAY Hl HEFFRfNCEU AHE THE O~E TU THRff VfCTOHS 

1NUICATEU I~ THf UO STATlMlNTe WlTHlN THE VECTUR COMPOUND 

!>TATt:.MtNT• lA<.:H vt:.t:TOklU UH ASSOCIAlE.lJ ll.J IS HltE.HHlO TO ~ITHOUT 

~U~SCk!PTS. THE MtANlNG 15 ALWAYS 10 flTCH fHOM OR STURf INTO THE 

~UHH~NT AOUR~SS tONlAlNlU iN THf IC MlMOHY f UR THAT VELTOR1 

ANY AHlTHMElIC Uk LUGICAL VARIAHLl IN Thl STACK CAN Bl REF£HENCEOJ 

HU~lVlH• NO Hlf ERlNCE MAY HE MADl THAl MlijHT CAUSt AN INTlRRUPT• 

lHiS MlANS, IN PAHTlCULAR, THAT ~ALL ~y NAME ~ARAMETERS, FILES. 

~VlNf~, TASKS. AND ~OINrtHS MAY NUT Mf Hlf EklNLEUe 

rHl tULLUwJNG ARt lhl UNLY STAllMlNlS ~lkMlTTEU IN A VfCTOR 
~UMPUUNO STArEMENT: 

~ • If 

3. ~N~ONUITIONAL ~u Tu. 

lHl ijLJ TO SlAllM~NT T~ lNTtHl~RlllU IN THE fOLLO~lNG 

~ANNF~. IF THE LA~EL IS LOCAL TU THl VECTOR MUOE RLUC~, 

ONLY A HHANCH f"OHWARO l!> AL.LUWEO• lf' lHt. LABFL IS 

OUTSIUE IHE VlCTUH MUOt HLUCK, VlllOH MOUl l~ lXITfO AND 

CUUl IS lXfCUTEU TO bHANLH To THAT LA~EL. A~ ALL LAHELS 

INSIOE THE VECTOR ~OMPUUND STATlMlNT ARE LDCAL, NU 

BHA~CHlNb I~ PlHMITlfO T~TU THE ~ANGl Uf THAT STATEMENT. 

~. AHITHMfTIC A!>Sl(iNMFNl' SfAll:MENT~. 

5e EXIT STATEMlNT. 1H1S T~ A NE~ ~TATtMlNT• lf EXfCUTfQ, 



001~5 ·---- ALGUL • VlCTOH MUOl IN ALGOL & fUHTHAN --·-- . ------ ---· -- ----· - ----·-- . -----·--
IT MEANS TO EXIT VlCTOR MOUl ANO CONTINUE [XlCUTION WITH 
THl fikST EXlCUTA~LE STATEMENT ~ULLUWlNG THf VfCTOR 

COMPUUNU STATEMlNT. 

6• INCk£MENT STATEMENT• THIS IS A NtW ~TATEMENl. IT TAKES 
THl FUAMS 

lNCHEMENT VlClOklO L, V£CTOH10• [VlCTUHlO ••• ]J 

~HlRf THE ~HACKET~ 1NUICATE OPTIONAL lTlMS. 

THE INCREMENT ~TATEMfNT INCHEMlNTS THE AOUHlSS OF THE 

VE~TOHS HEffHEN~[U HY ONF Cl) fUH 5IN~L[ PHEC!SlON ARHAYS 

ANO Two (~) ~OH uou~LE PR~ClSJON AHHAYS. 

IN~REMENT A• BJ 

~OULO INCHEMENT THE AUORF~S f OR VtCTO~~ A AND ~. 

lN~RtMlNT A• AJ 

~OULO l~~RfMfNT THE ADOHfSS fUk THE VlClOR A TWICE• IT 

IS MURE l~f ICilNT TU lNCRlMENT A VE~TUR AOOHESS AfTlH A 

REfERlNCE TU IT, RATHFH THAN ~EfUHl. THE~f ARl NO 

IMPLIED lNCkEMENTS IN A VECTOR MUUE STATE~EN11 THUS• If. 
NO SU~H STAllMENTS APPfAR, THl VE~TOH AUOkESSlS ARE NEVER 

l~CH£MENTE01 

7• LA~EL Ol~LAkATIUN STATEMfNTSt 

AHlTHMETlC fXPHESSIUNS IN VfCTOR MOOE 
······--·· -------·--- -- -----· ··-· 

3 

AHlTHMlTIC fXPRfiSSIUNS IN VE~TUR MODl ARL ~TklCTLY LlMITEO IN FORM. 
TH~Y MUST ~ElT THE ~OLLU~lNG RlQUIREM[Nlb, 

le PH0C£0UkE CALL& Of ANY SORT AkE P~OHlbllEO. THIS MEANS 

THAT ANY CALL ON AN lNTRINSl~S tUNCTlON THAT IS NOT 

INLINE •• EXPRESS UR IMPLllO •• IS PROHlBlTEO. f OR 

E~AMPLE- L~ MAY NOT HE CALLEU• ~INCE lXPONfNTIAllON 
GENERALLY CALLS AN INTRIN~IC, NON•CONSlANl lX~ONENTIATION 

IS PRUHlHlTEU. 



ALGUL • Vt~TUH MUUl IN ALGOL & f URTHAN ----- ·---· - ------ -··- .. ----- - ------- ....•.... 
~. REffRENLE TU ANY PUINTEHS Ok CHAHAClEH ARHAYS IS 

Pt-HlHit:illEO THtHJU(JHUUT VtClOH MUDE. ANO ITS lN\IUCATION. 
' 

J, AEf~REN~l TU ANY FILE. CALL bY NAMl ~AHAMETEH AT ANY 

L(V~L, AHkAY O~ ~UbSCRIPT(O VAH!AbLL, tUThER THAN THE 

V[ClO~IUS TH~M~lL~ES) IS PROHlblTEU. 51MfLE VARIABLES 

T H A l A H E A T A N Y l l V t. L n H A R E C A L L I:. D B Y V A L U t. !"> A H A M f TE R S 

MAY At. RE~ERENCEU1 

t.XllNUEU VlCfOH MUUt I~ AluUL ··-····· ------ ··-- -- ·----

4 

lH!S lXTl~OEU ~YNTAX lS ALLUwfU If "VECTUHMUUE" ANU h[XTV[CTUR" AHl 

~lT wHE~ COMPILING TH[ ALGUL CUMPIL[H• 

Th15 OPTlUN "lXTVfCTOR" SPlClflCALLY GIVlS AhY ALGUL PkOGRAMMER THE 
~A~A~lTY TU ACCE~S DATA UUlSIOE HIS PHOGHAM Ok TU CHASH TH£ SYSTEM. 

if A SITE MANAGEk ALLOWS "lXTVECTOk" TU bl Sll lN ANY COMPILtR IN A 

~11£, ALL bUARANTltS OF SYSTFM INTEijAllY, FILE OR DATA Sl~URITY, 

~NU SYSTEM SfA~lLITY AkE SPECIFICALLY ANU lHkEVOCAHLY VOIOfO. 

ALUNG wITH VlCTOHMUU~ TWO AOOllllJNAL tALlLITIE& A~E ALLUWED IN 
lXTvt.CTQR, 

11 PHECFUINU THE f lHST Vf~TURIO ~AN ~E FROM UNl TO THREE 

INCkfMENTS, tNCLUSlU lN RRACKETS. fUH lXAMPLll 

DO vr~TUHMOUE ([~, l+J/~, J MOO KJ, Al•J, BC•l, C(•]J FOR N 

EH.GIN • • • HHH 

THESE INCRfMENTS CAh FACH BE AN EXPHESSlON AND AHE 
~VALUATlD ONLY ONCE fOH EACH ENTRYe THEY lNClCATf THE 

AMUU~T TO ~E INCRlMENTfO UN THl HES~ECTIVE VECTORIO f QR 

EACH EXECUTION OF AN lNCRl~lNT STATlMlNT. ANY 1NCR£~E~TS 

OMlTTEO Akf ASSUMlD TO Bl UN[ (1) tOR SINGLE PRECISION 
VECTOklO~ ANU TWO <~) FOR UOUHLE ~Rf ClSlON VELTORIOSe If 

A VfCTUHlD IS OOUBlf PRlCISIO~ AhD AN INCREMENT IS 

~HUVIUEU IT WILL Hl THl PHUGRAMMEkS RES~O~SlBlllTY TO 

INSURl ThAT IT IS A MULTIPLE Of Twu. (QlHERWISf THE 
L U W l R H A l F ll t 0 N t P A P T A ,_.. lJ T H t. H I b ~t I:. R H A l f 0 f A N 0 T HE R 

PAHT WILL Hl THl OPlHANDS THAI AHl LUADlO OR STORED INTO,) 



ALGUL • VEClOR MUOl IN ALGUL & f LJklHAN 
•••••• ..... - ...... ···- ....... - ------- ........ . 

2• ~EAUING Ok SETTlNb THf INCRlMtNTS DYNAMICALLY IS ALSO 

ALLOWED. fOk EXAMPLE& 

00 Vf.CTUkMOOl ((2, Z+J/K, T+~OKlt AC•l• Bl*l• Cl•lt fUk N> 

BEGIN 

Al= H * CJ 

INCHEMENT A, ~. CJ 

If A• INCREMlNT = 2 THEN At l~CklMENTI • 6J 

Al• ~ + C + AJ 

Be lN,kfMfNT I• 1 + JJ 

Kl• C. IN,RlM£NTJ 

INCklMENT A• ~' CJ 

V~~TORMOLJE IN FORTRAN ............ ······-
Vl~TUR MODE IS ALLOWED IN f Q~TRAN ONLY I~ I 

l~ THE ~OMPILEH HAS HlfN COMPILEW W!TH THl USlk OPTION 

VECTOHMOD£1SALLOWEO SETa 

'J.,• fHt: U~Ek tiAS SlT lHl UPTTUN VECTOt<MUOl f Ok THt. ~OHTION Of 

THE PROGkAM HE WANTS THl CUM~lL~k TO THY TO GENFHATE 

V[CTOk MUUE CODE lN. 

3~ THE USER HAS ENCODlO A LOOP IN ~ORTHAN lHAT HAS THE 
FOLLO~INu BEHAVIUkAl ~HARACTfkl~T!~SI 

A. IT IS A OU LOO~ Ok A LUU~ CONSlkUCT[U WITH If 

STAHMEtHS THAT f'UNCTTUNS E'11Ul~ALt::NTLY TO A L>U l.OOP. 

B. THE LOOP IS fNTtREU ONLY tkOM THE "N00f" 

IMMEUIATELY P~EClEUING THf LOO~. THAT IS, THl LOO~ 

IS AL~AYS f ALLlN l~Tu, NO ~lAlEMlNT bRAN~HlS INTU 

THE ~UUP ANL> NU STAllMENT bkANCHlS TO lHl f IRST 

STATl~f NT Of THE LO~~ EXCEPT THl A~TUAL LUUPlNG ANO 

lE~Tl~G CUDE.. 

C. THE IN<.:HfMlNlED f:XPf-<r!>SlON lS A <.:UN~TANl LESS THAN 

OH E~UAL TU THHft1 

5 



U0145 ----- ALGOL • VlCTUR MUDl IN ALGOL & f CJkTRAN ----- . ------ ---- -- ----- - ------- . ---·-··-
U, THl f lNAL ANU !NlTIAL VALUES AkE INT[GERS ANO ARl 

l: Cl h S 1 A N T W 1 T H H t. !;; P t. C T T U T H l L U UP • T H A T I ~ , I f T H l 

lN!TlAL AND FINAL VALUES ARt NOT CONSTA~rs. THEN 

T H l:. Y MU~ T NU T tff AL T E HE D W ITH I N T H L L. 0 0 P • 

E. THE ~O~THUL VAHIABLf MUS·r NOl ~l IN COMMUN• 

f. hO CALL, 10 srATlMtNTS, PAUSl. ZIP, CLUSE, UH OTHER 
FILE HANDLIN~ STATlMENT~ AHE ALLO~lO. 

G. ~o FUN(.; TI CJN tH.t-EH£NCES ARE ALLl.JwlD. 

t1, lNTfdNSIC CALLS lNCLUDltHi ** AhE. NUT ALLOWlO UNLES!> 

fHE HE~ULT Ut THl ~ALL IS lNVAklANT WITH RlSPfCT TU 

THE l(]Ut-J • 

I. IF AkHAYS Ok (.;CJMMUN EL[MlNTS AkE ALTlREO WJTHIN THE 

LOUP, OH AHkAY5 ARF REtf~E~l:ED ~ITHIN ThE LOO~ 

US!Nb A 5U~SCRIPT THAl CHANGl~ ~ITH lACH JTlRATION 

wlTHlN THl LUUP, THlN THlkE MAY NUT ~E MOHE THAN 

THHEl SUCH USAGES. THAT UUE.5 NOl MEAN A LIMIT Of 

THREE. AHHAYSS 

f,Q 10 I a l• N 
10 ACl) • ACI + 1) +A Cl • 1) + b CN) 

THt:. AfHJ\lt. LOOP WUULI> ulNEHATl VlCTuH MUOl coor If 
THt. OlHFt< CUNOlTHH~S Afff t-tt.T- bl~AUSE lHf.kE ARE 

ONLY THRlE AHRAYS AllNb USlU ~lTH VAHY!NG 

SUdSCRIPTS. If ~ CNl HAU bElN RlPLA~E~ HY B Cl) OR 

A Cl + ~), lHtN NU VF~TUR CUOl ~UULU ~£ GENERATED. 

If THl STATEMlNT HAD HllN 

10 HC~l = ACI) + A(I +1) + A Cl + 3) 

fHlN NU ~tCTUH MO~f ~UULU bl GlNlRATE01 8ECAUSl 
wHlll O~LY THREE ARRAY 5UHS~kl~lS ~EHl VA~YING A 

FOURTH AH~AY WAS HlING AlllRlO I~ VALUl• 

~. CALL AN AkRAY A ~nM~O~ lLEM~NT BlING AlTEREO Ok 

Hf l~b USfU WITH VAkYING SUHStHlPTS A "VEClUR" ARRAY• 

6 



UU1'15 ...... ALGUL • \I t. C T CJ H M U 0 E. ! N A L G CJ L & t· lltd R A N ..... - ···--· ............ ······· - ·-------
A VECIUH AHkAY tA~NUT ~E RlflRlN~fU IN A PURELY 

(;lJNOlllUNAL MAN~Ek. 

Gf.NERAlfDe 

UlHEkWI~l ~o VlCTOh Coor JS 

OU 10 I = 1, 10000 

10 lf CleLT.50) ACI) = ACl) + 1 

1 Hl AtHJV• EXAMPLE ~OlH.D NOT bEM.kATE Vt.(;TOt1 CODE. 

DU 10 I • 1 ' 10000 

AC I > = A (I) + l 

10 If ll.LT.~O> AC l ) • A ( 1) + 1 

THE ABU\lf EXAMPLl WOULD lf THE UTH[k CUNOllIONS ARE 

Mfl1 

K • l t'1 l P A k T 1 AL D f" k I V A T T VE lJ f ALL U ~· 1 Hf !> U b SC R I P l 

lX~klSSIONS ~ITH RlSflCT TO THl CUNTkOL VARIARLl 

~UST ~E AN INTlijlR WhlCH IS ~UNSTANT WlTh HfSPECT 

TO THE LOOP. 

THlS E~Sf~TIALLY MlANS THAT If THl suasc~I~T IS TOU 

CO~PLICATlU VlCTURMOOr coor WILL NUT Bl [MiTTfD. 

lJO 10 

THt A~OVl Will ~l\lf YUU VlCTOH MODE1 If OTHfk 

CONDITIONS AHE M~l. 

uo 10 

THl ABUVl WILL NOT ijJVE VECTUk MOUE ~lCAU~[ Of THE 

SUBS~RIPT OF A. IHl ~UbS~HlPT Uf B IS AC~E~TABLE. 

L. VfCTUR MOOE ~ILL NOT BE USEO FOR NUN•LUNb ARHAYS• 

M1 VECTOR ~OOl ~ILL NnT Ht U~lO ~Uk fOkMAL AHRAYS 

U~Ll~S LONu IS Sll. 

N. ONLY lNNEHMUST L~OPS Will liET VLCTUR MOUE. 

7 



U0147 ALGUL • fUkMAL t-'kCJCEUURlS • 01•15•73 
t"AGl. 8 

----- ----- - ------ --·------· - --------
U014/ ----- ALGOL ----- • fUHMAL ~HUC[OURES •,01•15•(3 - ------ ---------- - --------
THt PAHAMETlR CHfLKlN~ UUNf fOH fUHMAL PHOCEOURES HAS BEEN 

~TANOARUIZEO IN OHUEk THAl ALGUL ANO ~OHlkAN PkU\JRAM UNITS THAT 

t"A!>S LIH HtCflVt tJHO(.;ElJUHE f'AHAMf'HkS t-1AY t:!E. UOUNU TlJufTHERt 

wHl~ U$lN~ PHU~£UUHt PAHAMET~R5 ~l~l(.;TLY WITHIN ALuu~, THE OVfRHEAO 

uf THl HUN TlMl PARAMflEH Chl(.;KINb LUUl CAN ~E AVOIDED BY 

~PlCU !CALLY nr::,<..kltilt;ij THl t"AHAMElt:.HS lJ~ A ~UHt-1Al ~1'<0(.;fOlJRf. 

~ALLS ~AUE UN SPtClf llU ~OHMAL PHOCfUUkl~ WILL HAVl ALL PARAMETfH 

~HlCKlNG UONf AT CUM~ll~ flMF. lHlHl ~llt ~l ~O AOUITIONAL CODE 

lX~cuTEO. UNLY NUN•fURMAL ANO SPEClf l~U fUkMAL PHUCtDURES HAVING 

t"AH~~ETER 0£5CHIPTlU~S MAT~HINij THU5E UF lHt S~[CIFIEO fOHMAL 

~HULEUUkE MAY Hl PASStD AS ACTUAL ~A~AMlTEkS• AN UNSPlCIFIED 

f Or<MAL PHOClUUtH l.A~NUT bl: PA5Sf L> A':> AN ACTUAL PARAMETU~ TO A 

~PtClf lEO FUHMAL PRUC[OUkf. 

I H t S Y t.. T '1 X f U H. t-' H fl C U> U 1-H~ A N D f U N \: T lll N [) t '- l A R A T 1 0 N S 0 "4 P A G f. t () • 1 1 0 f' 

IHl JUNl 1472 £xTfNOlU AL~OL LANGUAGt INtURMATiuN MANUAL SHUULO RE 

~lVI~EU ~y TH[~f UEFINlTIONSI 

!1 (,;MANGE lHl lJEfHdT.llJN nF <SPfClflCATluN> 101 

<SPlCIFlCATIO~>a&: <S~E<.;IfllH><IUlNlIFilH LIST>/ 

<Ak~AY SPlCIFICATlUN>/ 

<PHOLflJllRE SPECU lCATlUN> 

<PRUCEOl.JtH. 5PFCifl(.;AT1ClN>I 1sPRUClUUk£ dOf<MAL f'kOLfDUHf LIST>/ 

<TY~E> PfHJ{.;f"UUHf <f UHMAL PkUCE.OUHf LIST> 

<FOHMAL PHOLlUURE Ll~T>ls= cfUHMAL ~HOCl~URl SPlClflfR>/ 

<fUHMAL PHUClOUk[ ll~T>-<~UkMAL PRUCl[)UH[ ~PEClflfH> 

<fOHMAL PHU<.;~.OUHE 5t"flU lt:.R>I IC <lOlNTif If.f<>/ 

<IUENTlfHH> <SPt.CirlFU t-'At-<AMf.llH t'AkT>J fufHIAL 

< S P f. t; I F l E l.J t-" A H A M t T ~ ~ ~ A I\ T > I l = C ) I 

l<FUhMAL PA~AMll~H LT~f>);<vALUt t-'Akl><~PlClflCATinN PAkT> 

~. HLMU'd. "r'HlJCtUlJkf" ANU "<lYI-"~> ~l'lJ\.tUUtH." ~kUf', THf LIST flf 

"<!:>t-'t.Clf It:.H~>"S 



U0147 ALuUL • FORMAL PfiOCEUUR[S • 01•15•73 
PAG[ 9 

••••• ..... - ----·- ···-···--- . ······-· 
EXAMPLE I 

~ROCEOUHE PCQ1,Q2)J 

PHOClOUHf ~l<>;FORMAL. 

~2(X)JVALUl XJ HEAL XJ fURMALJ 

THE EMPTY PAHENTHESIS MUST ~f USEU TU INUlCATl NO PARAM£TERS1 

00158 ALGOL ~ PROGRAM ANO PATCH IU • 10•16•72 
••••• ..... . ······- --- ..... .. - ····--·-
AL~Ol AND ESPUL hAVl BllN MCUlf JlO TU ALLO~ I V£RSl0h VV1CCC1 WHERE 

VV k[PHESE~TS THE VEHSION1 THE tIHST V HEPklSlNTS TH[ MARK NUMBER, 

TH~ SECOND v kEPHESENTS TH£ LEVEL NUMblRJ ANU THl c~c RfPRESENTS 

lHl CYCLl1 

~Ok A USER ·ro GAIN ACCl~S TO THE&l NUMblkS. T~O AOOITIONAL 

~OMPILlTIMl UPllONS HAVE HlEN IMPLlMlNlEU IN ALGOL AhO ESPOLI 

lt COMPILETIME (20) YlELWS THl Vl~SIUN A~ AN lNTlG[R, 

Ae COMPILETIME (20) DIV 10 YIELUS THE MARK NUMBlH. 

81 COMPIL£TIME l20> MUO 10 YIELDS THE LEVll NUM~ER. 

2t CUMPILfTIME C21) YllLUS TH£ CYCLE AS AN INTEGER. 

~HlN COMPILING WlTh SVSTEM/PATCH WITh THl MAHK O~TIUN SET• THENI 

l~ If ON TH£ !# CAkU THE FIRST STRlNij AfTEN THl ~OISE WORD 

IS A ~THl~G Of THH£l OH FlWER OIG1TS, lHtN 

At THE ALGOL CUMPILlH WILL kl~LACl THt THh[l UIGIT 
PATCH NUMBER wlTH THE STHINb Of 10 CHAHAClfRS AS 

FOLLU~SI VlH~ION crwu CHARALTlfi~), PlHIUO, CYCLl 

CfHHll CHAkA~Tfk~), PEklUU, PAT~H CTHklE 

CHARACTlk~)J I.t ., vv.~cC.PPP. 

~. THt fSPOL CUMP1L£R will klPLA~f THE STHlNb THRfl 

Ulu!T PATCH NlJMHlH ~ITH THl STRlNG u~ EIGHT 

CHA~ACTERS A~ f OLLUW51 ~fkS1UN (2 CHAHA~TE~S), 

CYCLl C3 CHAHACTERS), PATCH l3 'HAkACTlR&). WHFN 
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··-·· ···-· - ------· --- ---·- ·- - ------·-
PR11"4lEu 

IN!>EHT 

UN A 

PUd OU~ 

Ll~TING, THE ES~UL CUMPlLtR WILL 

HtTWFfN TH[ VlHSIU~ ANU CYCLf, ANU 

ti f T W E. f "' T H E (.; Y C L l A N U f' A T C H N UM ~ l ~ • 

2. If ON THl $# CAHO THF FIRST STRlNij AflEA TMl NOISE WUHO 

lS A STR!Nti UTHlR lHAN THHfE <OH ~lW~R> DIGITS, THEN THE 

E!tiHT·C~AHAtllk ~TRlN~ WILL bE USlU. 

wHt~ ~aMPILlN~ ~llH "NlW" ~fl. If A$ V[kSlON CAkD APPEARS IN THE 

~YM~ULl~, THtN It THf ~AlLH WfC~ CUNTAIN~ A ~ ~EkSlU~ CAR01 THE NfW 

~YMHULH ~ILL bl UPUATEU TO THt \lt.k!~dOtl ANU CH.Lt ON THf LAST$ 

v E k S I U N C A R U I N T t'1 t. t" A T (.; H D t. C t\ lt 1' H £ S t ~ lJ l: N (.; l N U M tH. R l S LF: S S T t1 A N 

IHt U~£ UN lHf SYMHULlCe 

Uu 1 tU ALGOL • POINTf k fXP~fSSIONS • 11·1~·72 ...... ----· - ------- ----------- - -------· 
~ Y 1H A X ~· UH < jJ 0 1 ~ I [ h U Ud u ~i A TU t.P 1 S l .-. PAN U l D TU f- E. RM l f US ING AN 0 THE H 

t" 0 1 N T t. H T 0 D t. S I li ~ A T l T t1 ~ S l l l U F A N t: '4 L Y l N 1 f 1 A l l Z l U P U I N T [ R • 

<t"UlhflR Uf~l~~AlOH>::=~OlNTFH (<~UlNllk ~AHAMlTE~S>) 

<~Ul~TtH ~AHAMEflR5>&l:<AkRAY PA~f>/<AkkAY PAkT>, 

<CHA~A,flH Silf>/<ARHAY ~AHl>,<~Ul~lEH PHJMA~Y> 

l.XAMt"LE & 

PUlNrt:.H ~- u; AHHAY A (01~]; HfAL HJ 

~a=~OINTfk CA, YlJ P::PUlNTE~ CA, LASl H uF cw, f))J 

uo~ 11 Al~UL • OUMPlNtO ANU LnAUlNfU I~ ALbOL • Ol•l2•73 

----- ---·- - -------- --- -------- -- ----- - --------
lHl ALGUL UCLLAH CAkU ut'll0N5 DUM~l~to ANU LUAuI~FO HAWt HlEN 

M l.J U I f 1 E Ll T O t A 1.,; l L ! f A T t f H t I H U S t w I T ~1 I t'4 l t. t< M l U 1 A I E l E V f L lJ l lJ H A l 

tilNUINu, THt.5L l.hANbE..S AHt I 

1 • T H l lJ U M ~ I N f U A '" U L U A lJ l N t U U t' T 1 l.J N 5 M A Y t:i E f lJ L L 0 W f D H Y 



lJ0211 ...... ALGUL • OUM~lNFO AND LUAUINFO 1N AL~UL ..... -·-·-·-·· ... ··------ -- ----· . --------
[llHfH AN lNTEkNAL Flll NAM[ UR AN lXTEHNAL FILE NAME 
TERMINATEU wITH A ~EHJUu ANO lNCLO~EU lN QUCJlESe lHIS 

FILE NA~f lNFOHMATlUN IS IN A f URMAT SlMILAA TO THE 

INCLUUE UOLLAR UPTlUN• TNlS ~EHM!T~ SlLtCTIVE INFO 

OUM~ING AT SEVtHAL POlNlS ANO SlllCllVl lNfO LOAUING MOR£ 

Tt-'AN UNCf THHOUGHUlJl A COMP1LATI0"4. 

2• OUMPINFll ANU LUAOINFO MUST NOw Bl THl Lo.AST OPllON 

APPEAHING ON A UULLAH CAHO. 

3• ~HEN A N[~ LOAUlNfU lS UONE ALL ULO lNtU ~THUCTURE IN 

AL~OL lS RFMUV[U, fHUS, COMPILING Olf ffHENT PORTIONS Of 

Th£ SAMl PHOGRAM, lVlN lf THlY U~lRAT£ iN Dlff[HENT 

ENVIRUNM£NTS• MAY NUW A[ UON£ IN TH[ ~AME COM~ILATION. 

4• LOAOINFO ChANGE~ ALL VARIA~LES I~ INFO TO ~E GLO~ALS ANO 

ALL PHOC[OUHES ALkEAOY CUM~ILE~ TU ~l f O~WARU. THIS 

MlANS lHAT AN lNfO fJLl CHlAllU ~y A OUH~INFO UONE 

1MMEOIAT£LY BEFUR£ A PRUClOUHE IN A ~O~MAL CUM~ILATION 

~ILL 8[ ~UITABLl fUR f UTURt USE AS GLU~ALS I~ ONE WIShES 

JO Sf~ARATELY CUMPILE THAT PHUC~LlUkle 

1 1 

!N GlNEHAL, THE EfflCT UF THlSf CHANGES lS TU CONSlUtRABLY INCHEASE 

THt NUM~lH Uf PLACl5 WHEkf OUM~lNtU AND LUADlNfU MAY APPEAR IN 

URUEk TU P~OUUCE ANO USE AN INfO ~Ill SUlTA~LE FOR SlPAAATE 

~UMPILATION. CAUTION IS ijfNFkALLY kiQUlHEU UNLY WHEN VARIABLES 

wlTH THE SAM£ NAME AHf OECLAREU AT OlttlHENT LEVlLbJ A SEPARATE 

~OMPILATION ~ILL ONLY Bl ABLl TO ACClSS lH[ LA~T SUCH VARIABLE SEEN 

~E~OH[ lHl LU•OINFO UCCURk£01 

U0~18 ALGOL • CASE SlATlMLNT SYNTAX • 01•29•73 --·-- ····· ..... --------· ------ - --------
TH~ BNf IN THl ALGOL ~UMPllfR IS IN EkkOH, IT SHOULD HEAD AS 

fOLLOWS UN PAGE 9•5a 

<CASE ~ODY>SI• BE61N<CA&[ COMPOUND &TATE~lNl>ENO/ 

b E ij I~< CASE. C 0 MP 0 UN D ST A 1 f. MEN T > J E. NU I 

<CASE CQMPUU~U STATEM[NT>11s <STATEMENT>/ 



AL~OL • ~A~l ~TATlMlNT SYNTAX • 01·2~·73 
PA<.if 12 

----- ----- - ---- --------- ------ - ·------· 
<LASE COMl"f)lJNU STATEME.Nl>J<STAHMt::NT> 

ALGOL • TA::,KVALUf • U1•1S•f3 ----- ----- . --------- - --------
111t. TASK AITHIHUTt "1A5~ VALlll" HAS bUN "-HANuE.D ~RUM INH.GER TO 

kEAL TYPE.• 

UO~i!U ALGOL • lN~TALLAT!ON INlklN~IC~ • 02•05•73 ----- ----- . ------------ ---------- - --------
T H t.. l N S T A L L A T I 0 ~ U U L L A H C A R () lJ f' T l 0 ~ H A 5 b E. L N M 0 U 1 f l f 0 T 0 f> E R t'1 I T 

u H t. A t t R ~ E U. C T I v I T Y I N t: H (I U S I N la l N ::, 1 A L L A T I U N I N 1 H I 1-, S l C S • T H f N f W 

~Ut<MAf OF Th!S lll"TIUN !~& 

<iNSTALLAllUN UULLA~ UPTlUN>&I= INSTALLATlUN <NUM~E~·LIST> 

<~~M~EH•LIST>&S• <NUM~fk•lLEMENl>/<NUMblH•lLfMENT><NUMBfH•LISl>/ 

< N U ~ tH. H • f" L H! f N l > , < NU M tH k • L I S T > I < f _ MP T Y > 

<hUM~Ek•fLfMFNt>ll= <lN5TALl•NOl>/<JN~lALL•N01>•<1NSTALL•N02> 

J. N ~ T A L L • N 0 1 A ~ 0 I 1'4 ~ T A L L • N lJ ~ A R E UN !> I Ci N t U I " T l G l H S tj f T W £ f N U N f A N D 

lO~,, lNCLU~IVE. NUM~lR·ELEMfNT~ Musr HE IN ASCENDING Sf~UENC[, 

~llH NU NW~Al~ HlPlATEU1 

lXAMPL[S Uf ~ORRtCT SETTINbS AkF& 

$l~STALLAIIlJN 

SINSTALLATIUN 

UNSTALLATIUh 

!iNSTALLATIUN 

1 2 3 ".151?i 

100•35~, 4001 455-~57 460·~63 

100•2047 

THl 1NSTALLAT1U~ ~Aku wlTH NU ~UM~[k•LI~T IS EQUIVALENT TO THE 
NUMHlk•LISl 100·~04/1 

~HlUH TU PHOCt~SINu THt tlRSl ALGOL ~lAllMLNT IN ANY COMPILATIUNt 

THt. CUMPIL£k lXAMINES THF INTRTNSlCS UPllON• ONLY lHl NUMBtR•LlST 

'Uk LACK THflH.llt) t()LLn~ING THt: LAST ~lTTlNb ur THE INSTALLATION 

uPTIUN EN,UUNTlH~O ~HIUk TU THIS Tl~l IS lUN~lUfHED1 

!N~TALLATICN lNlkINSIC~ LUAufU Akt THOSt ThAT Wlk[ llTHER INCLUOfO 



ALGOL • INSlALLATJU~ lNTHI~~lC~ 
PA~E 13 

•••••• ..... . ------------ ···------· - ···-----
!N A RAhGf OR EX~LI~ITLY ~TATEO ON THl LA~l INSTALLATION SETTING 

t.Nt;CUNTERE£J. 

A SYNTAX ERROR WILL Bf lMITlEO It THl NUM~EH•LIST IS NOT IN 
ASC6NUING SEQUENCl, If ANY Of THl RANGlS ~~l~lf llU OVERLAP• OR If 

THl SECOND NUMBER IN A RAN~[ TS NOT LA~GEH THAN THl ~IRST NUMBlR, 

NUMblRS LAAGER THAN 2047 WILL ~f TkEATEO AS If THEY ~Ek£ ?047• 

ANY SPECIFICATION Of TH~ INSTALLATION UPllON THAT 15 ENCOUNTEHEO 

AfTLR THE flRST STATEMENT OF THE ALijUL ~UM~lLATlON lQNTINUf~ TU BE 

HiNOHE.IJ • 

00~52 ALGOL • "ON" SlATlMtNT SYNTAX • 01·2~·73 
••••• ····- ..... ------··· ------ - --------
lhlS ChANGf EX~A~US THE CAPAblLITIES Of TH[ <UN STATfMFNT> FOR 

~L~OL1 DCALGOL, AND ES~UL, 

NEW SYNTAX& 
••• •••••••• 

<ON STATEMfNT>ll• <lNABLlNti UN STATEMENT>/<UlSA8LING ON STATEMENf> 

<OlSAtH.ING ON STATEMt.:.NT>11= llN<f"AULT LIST> 

<ENAdL.llhu UN STATEMENT&&• UN<FAtJLT l.ISl> <FAULT lNf'OkMATION t"ART>, 

<fAULT ACTlO~>/ON<tAulT LIST> 

<FAULT lNfUkMAllUN PAHT>l<fAULT ACTION> 

<FAULT LIST>ll= <FAULT NAM[>/<fAULl L.IST>OH<~AULT NAME> 

<FAULT NAME>ll• LfRUDIVIUE/[XPONfNlOVlHflUW/lXt"UNENTUNUf~FLOW/ 

lNVAllUlNUlX/INTtGERUVt~tLO~/lNACTIVlQUfUf/ 

MEMUHYPkUT£CT/lNVALIUO~/LOO~/MlMuRYPAR1TY/ 

SCANPARlTY/INVALIOAOOHESS/STACKOVlRf LO~/ 

STRINGPHOTECT/~ROGHAMM£UUPlkATUH/8UllOMOfSTACK/ 

SEQU[NCl/INVALIOPHOGHAMWuku/~TACKUNOlRf LOW/ 

ANYFAULT 

<FAULT INFORMATION ~AHT>ll• <~MPTY>/[<~AULl ~TAC~ Hl~TURY>l/ 

l<f AULl STAC~ HISTUHY>l<tAULT NUM~ER>l/ 

[l<FAUL.1 NUMblH>l 

<F~ulT STACK HlSTOAY>ll• <ARkAY HOW>/<~01NT£k lXt"HlS~IUN> 

<FAULT NUM~FH>&I= <VAHIA~Ll> 



U0252 ALbOL • "UN" ~TATEMENT SYNTAX • 01•29•73 
PAGE 14 ...... ..... - --·- --------· -----· . ·······-

<FAULT ACTION>ll• <~TATlMENT> 

NOTE& lNACTlVEQUEUl IS VALID ONLY IN OCALijQL•• BOTTOMOfSTACK, 

SEwuEN~E, ~NU STACKUNUEHf LU~ ARf VALIU ONLY lN ESPOL• 

EXAMPL£Sa 
----····-

l• LIN lERUOlVIOF OH lNVALlDINUfX CSA[J]], 

~EGIN 

Ja=J + lJ CLEANU~J Gu TO llJ 

£NU 

2• Ur-. ANYtAUllJ 

J, U~ MEMUHYPHOTECT Uk LOUP I QI• 2J 

4• U" LlHUOIVlOF UR lNTlGENOVtRFLOWJ 

s. u~ ANYf AULT CPUlNfk + ~ : z1, HANOLfALlS<ZlJ 

6t U~ lXf'UN[~JUVt..t-<fLUw CA.l•ll. R[t.;()V[h(A)J 

f, ON ANY~AULI [SJ]& 

tffuIN 

IF J= b rHEN ~u L2J 

CA::,£ J Uf 

tH. ld N 

• 

• 
f. NU 

t. NU J 

NE.n 5t:M~NTIC5& 
••••••••••••• 

IHt ~E~ <FAULT Ll~T> ~lPLA~FS THE <FAULT NAME> I~ TH[ ULO <ON 

5TAflMl~T>, ANU tNA~LE5 THl USER TU AHM SEVt~AL fAULlS ~ITH HESPECT 

IU THE ~AM£ <fAULl A<.:T ION> (::,f[ l:.XAMt-'U.!> ONE AND H1RE.f ABOVE); OH 

ro UlSARM UNl Ok MOHE fAULTS AT TH[ !:>AMl TIME <SEE EXAMPLE FOUR 

A th.j v t. ) • N 0 f t T H A T T H t:. 0 <.; C U R R f N <.: l 0 t A N Y 0 N f 0 f T H t. ~ A U l. T S I N T H E 

<t. Au LT L IS T > 1::, 5 lJ H l <.: H:. NT T (J CA U ~ E T t< ANS t f R U f C CJN TR n l T 0 THE 

<fAULl A<.;l!ON>a 

THt ~UN•<lMPJY> <FAULT lNfUHMATIUN PART> PRUVIUES THl USER WITH THE 



00252 ALGOL • "ON" STATEMENl 5YhTAX • ol•2'i•73 
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···-- ----· - ---- -·-···--- ------ . -------· 
~TACK HISTOHY AT THE TIME OF THl OCCUkH[NCE Uf THl f AULT• AND/OH 

THl NU~BlH COAHESPUNUlNG TU THE FAULT KINU CUS~FUL O~LY WH~N MORE 

THAN ONE FAULT 15 AkMlO ~llH RlSPl~I TU THl ~AME <~AWLT ACTION>). 

THl f AULl hUMHER. WHEN INOlCATlO, WILL Ml SlT TO ONE OF lHE 

fOLLUWlNG VALUlS UPUN UCCUHHANtF u~ THE tOkklSPo~OlNb ~AULT& 

1 lEt10UIVllJ£ 

i EXPONENfUVEHfL.Uw 

3 EXPONENTUNOEHfLOW 

" INVALilJINDfX 

5 lNTfufHU\/[ftf LUw 

b I ~ A C ·1 I V UI U E U t, CDC ALGOL flNLY> 

1 MtMOHYPtHJTEC T 

8 INVALILJOf' 

'i LOOP 

10 Mf.MORYPAkITY 

1 1 SCANPARI fY 

12 INVALIUAUDRE.SS 

13 STACKOVUffLUW 

14 STRINGPRUT£~T 

15 PHUGNAMMtOOPERAlUH 

16 HOTTUMUFSTACK CE.SPUL llNLY) 

1 7 SEQUtNCE USPOL UNLY) 

18 INVALIDPkOGkAMWUHU 

19 STACKUNUEHf'lOW <E.SPOL UNLY) 

fHt FOR~AT Of THE SfACKH!STO~Y TS THE STANUAkU fUHMAll 

SSSIAAAAIY#COODOOOU~),#1111#SS51AAAAIY#(UUOU0000)• 

wHt..tH:. SSS 

SYLLABLE, # 

PtH.SEN T H 

~EH!UU Ce> 

IS THE: SEGMENT NlJMEH.R, AAAA I!> lHl AOURLSS, Y IS THE 

IS A BLANK S~ACf, OUDOUDUO IS TH£ Ll~E NUMBfH CONLY 

LlNEINfU WAS SET UUklNG PkU~kAM COM~ILATION>• THE 

ALWAYS TEHMlNATE~ THl LA~T [NTRYe 

THUS1 I~ fXAMPLE FIVE ABOVl, THf STACKHl~TUkY WUULU ~EblN AT POINTR 

+ 2 ANO CUNTlNUf UNTIL lITHfR THE AHlA OR THl STACKHISTURY 



ALijOL • "UN" ~TATEMENT SY~TAX • 01·2~·73 
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----· ----- - ---- --------- ----·· - ....... . 
lNfUHMATlON ~AS f XHAUST~U. 

~LJlE T~AT THl <FAULT SfAlKHl~lUHY) ANU lHE <~AULT NUMA£~> ARE 

f lAtU• VtlTH HESPt::CT TO AUUHEss- WHEN lH~ <U~ 5TAl'EMENT> IS rxECUT[D 

'l•E• v•HE.N THf FAULT 1S AHMEO>, NOT WHl:.N THL fAULT O<..CURS. THUS, 

lN rHl <ON S1AT£MfNl> 

ON ZEAUOIVIOE (A[l,•ll~lJJJ s u:=UCJl + Q 

lHl <ARRAY ~OW> A[l,•J I& OlTlRMINEU ~y THE VALUl or I AT THE 
t:.XLCUllON Of rHE <UN STATl..MF:NT>1 A~U NUT ~HEN A~Y ZfRUOIVIOf 

ACluALlY UCCUR~J ~lMlLAHLY FUR THl <VARlAHLl> ti[Jl AhO J. 

f~l NE~ fOHM Of THt <U~ STATEMfNT>• Uh<f AULT LlST><fAULT 

lNf OHMAllUN PAHl>l<fAULl AlTlON>• TO Bl KNUh~ AS THE "GOTO" fORM1 

UUt.S NOT R£QU1HE THl USfk Tn OU A "HAU GU TO" our (Jf TH[ <FAULT 

A~IIUN>J THIS "~AO ~U TU" ~ILL HAVE BllN PlHfORMEO BY THE SYSTEM1 

LUN~lQUENlLY, PHUGHAM CUNTkOL CAN CUNTlNUl FHOM THl <FAULT ACTION>• 

fUH E.XAMf'l.E. IN 

tJt:GlN 

AHHAY l, Q[01~~9~]J 

• 
• 
• 

RlAU Cf IL• 10000• Q)J 

11•0 J 

UN ZEROOIVIUfl QCila•t,OE•47: 
LI Zllla:SQRfCbe32/Q[ll>J 

If (11•1 + 1><10000 THEN un TO LlJ 

• 
• 
• 

tNUJ 

THlS EXAMPLE U&E~ THl HAROhAHE TO CHECK lHl VALUE Uf Q[ll fOH ZER01 

lN~TlAO ~F OUING SO EXPllCllLY CTH~ f'U~Mtk I~ uENlRALLY fASTER>• 

N6T~ T~~T lHl STACK fUH THf "GOTO" CASE HAS bEEN ~UT•BACK BEFOR£ 

LONTkUL IS T~ANSfEHHEU TU lHl <FAULT AtT1UN>• 



LJ0252 ALijOL • "ON" STATlMlNT ~Y~TAX • U1·2~·73 
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••••• ···-· . ---- ······--- ----·- - ------·-
THt <UISA~LlNij ON STATEME~T> OlSAMl[~, Ok UISAHM5, THOSf FAULTS 

~0HHlSPQN01Nb TO THE <fAULl NAMF>S IN lht <FAULT Ll~I>• 

!N GENERAL. THl lXECUTlUN O~ Thl <ON ~TAllMlNT> SHOULU ~E FASTER 

lHAN ~REVIOUSLYJ MURlU\JlH1 NO ALOCt< EXll 15 RlQUIHt.U TO OEACTIVATf 

THl AHMEG fAUllS f OH Thl BLO~K. 

U0l5J ALUOL • "~HITEAFTlH" UOLLAR CAkU uPrN - 02·26•73 
••••• -·--· . ------------ ------ ---- ---- . -------· 
IHAS CHANGE IMPLEMENTS TH[ AHllJlY TU ~~Ill Afllk CAhRlAGE C~NTROL• 

1H1S lS A OOLLAH O~TION ~ff AROUND A f lll UlllARATlON, A S~ITCH 

~ILE DECLARATlO~ U~ AN 110 STATtMlNl, It SlT AkOUND A FJLE 

Ul~LARATION IT wILL PERTAIN Tn ALL 1/0 STAJ[Mf~lS ~HlRl THAT fllf 

NAME EXPLICITLY APPlAHS• 

lf wRITEAf'ft:R IS Sf..T AHOlJNO A SWITCH f'IL[ lJlCLAkATILiN• IT Pl:.HTAlNS 

TU (HOSE l/U ~TATfMtNIS tXPLJ(.;lTLY uSINu IHl SWITlH FILr.10. IF 
~lT AHUUNU AN l/U 51AllM[NT, 11 JUSl PERIAl~S TU THAT l/U STATEMENT• 

U0~6o ALGOL • MOUEL I • 10•16•72 -···· ····· . ----- . . -------· 
TH!S ~~ANGE GlNEHAlES MUOll II COUE BY UlfAULl, TO G~NERATE MODEL 

1 \.. u U t:. I S E T M fl lJ E L I H A ~ T U tH I N 'f H £ t-' A T C h u l l. t\ w h £ N l. U M P I L I N Ci A l. u 0 L • 

U0267 ALijUL • ACCEPT AS HUOLf.AN INTklNSJC • 01•2Y•73 
••••• ----- . ······ .. ------- --------- - ------·· 
Tt1t. ACGtPT STATFMENT NOrt ~[lURNS A bOUlEAN VALuf:. l~ !T IS U!:>EU IN 

A BGUlEAN EXPHESSlON, lhf PHUGHAM Wlll ~UT SlOP ANO WAil fOA A 

ME~!>Aut ~UT \'flLL A(.;Cf.Pl ONE ONLY If Tt1E ll~E..HATOk HA!> AUffAlH TYPfO 

UNt lN. WHf~ A ~E..SSAGE l~ WAITING• lt1l VALUl Uf THE fXPHESSlO~ 

~ILL ~l TRUE, UlHERwISl IT WILL Hl FALS[, 

If ACClPT <~> THlN 



UU267 ALGUL • ACCE~T A~ ~UOllAN INlHlN~IC • 01·~9·73PAGE 18 
••••• ····- . ---··· -- ------- --------- . ------·· 
~£GIN 

t:.~U J 

LJ0l74 
••••• 

RlPl.ACE I-' tjl "~lILL. HUNNIN<.a"J 

DISPLAY CP>J 

ALGOL • MlMOkYUUMP • 03•23•73 ..... . ---------- . ------·-
THlS C~ANGf lM~LfME~TS THE A~llllY 10 ~ALL MlMORYOUMP IN OCALGOL1 

THt. SYNTAX JS: 

M[MOHYUUMt"CSlk!~u)I 

w ~1 t:. H l ~ T U 11~ G H A ~ T U H t. A S l X C 6 ) U k l I G H T ( 8 ) ti l l S T H l N G • 

U0~7d ALGOL • ALijUL • U~H CUNTHULU ~E~MNTATN • OJ•23•73 
••••• ····- . ··--· - --- -------- --------- . ------·-
~AHAijkAPh fO~R Of UULl07 Uf SY5lfM ~ISCELLANtA ~hUULO 

U [ M U U l F I l U ~CJ A S T U H t. A U : 

U N L "( fl k 0 C t [) U fH. S M A Y tH. I N <.; L U 11 E 0 I N A u ~ f H S t:. u M E N T • 



NEW fEATUR[S ANO OOCUM[NTATIUN ~HANGES 

------

U0!79 HACKUP • RECOHU CUUNT • 10·~tt·f2 ----- ------ - ------ ----· . ---~----
If THE HfCURU UPTIUN IS USfO tOk bA~hUP1 l~l kl~O~D COUNT WILL 

!NCL~UE T~E THkEE HEAU~R HfCORUS PLU5 lHl U~l bLAN~ klCOHO OF 1Hf 

flLl LAUEL lt IT EXISTS. THUS, ~HlNll~~ RlCURU 15 Of A LAHELEU 

flLl W~l~H HAS ~ONE TO ~A~KUP WILL A~TUALLY PRINT HlCUHU 11 Uf THf 

tlLE1 fUH £XAMPLE1 TU U~lAIN THf f 1kS1 lhkOUGH THl TWENTIETH 

HECORUS, TH£ BIAS Of FOUR IS usru <RlCUHU ~ 24). 

U01MO ~ACKUP • LANGUAti[ KlY S~lLlf lEH • 10•2B•72 -·--· ····-- . -------- --· -·------- - ------·· 
IHl ALGOL, COHUL1 ANO fUHTkAN K~.Y SPlC1tl[H5 AHl SlGNlflCANT ONLY 

TU ~Hl~T£~ (SYMBOLIC) ~ILES ANU THt:HEfUkl1 SHOULD ~UT~[ UbEO FOR 

~UNCH f ILES. 

U0181 ~ACKUP • "lNU" AS RANbF STU~ lNWlCAlOH • 1U·2~·A2 
••••• ··--·· - ····- -- ----- ---- --------- - --------
lHl [~Cole STRING h[NU" MAY b[ U~fU A~ A POSSl~Lf RAN6l STOP 

lNUl~ATOH Cd[SlOES ElTHlR <lNTF~EH> Uk <"l~~UlC SJR1N~">) WHICH IS 

lQUl~ALENT TU SETTING Th~ ~IUP lNTE~EH TU 99999999, 



NfW f[AlUR~.~\AND OOCUMlNTAllUN LHANGlS 
PAG[ 20 

-----
U0l5~ ~ A 5 I (.; • U 0 L L A H C A 11 CJ S T A T [ M E N T • 0 1 .. 1 ~ • 7 3 ---·- ----· . -···-- ---- --------- - -------· 
~A~iC NGW PRUVIOFS THl USlR Wllh THl AUILllY TO ~UNTHOL COMPILER 

UPTlONS WlTH ~ BASIC PHUGRAM STATEM[NT. 

t.XAMPLll 

lUO ! SET L lN~ IN~ U 

IHlb lS PHUVlOtU MAINLY f~H PASI~ P~UbHAM~ lNTEHtU THROUGH CANO£ 

~HlkL ALL ~ASIC ~TAlfMfNTS ~UST ~l~IN WlfH A Ll~l NUMBlR. 

~l~Cl THIS IS A ~TATlMlNl ANO NQT A DULlAlt LAHO, THE OPTIU~ "S"• 

~HlCH CONTROLS TH£ PHINTIN6 UF OULLAt~ tAkUS, WILL HA~E NO £f~[CT ON 

lh~Sl STAlfMtNTS. 

U01~'4 ~ASIC • "LlNGlH" ~TklNG f UNCTIUN • 01•15•73 

----- ····- - -------· ------ -------- - ·-······ 
THl ~TAING F~NCTlUN "LENGTH"• h~ICH HlTURNS TH( LENGTH Of A 

~HARACTEk STHJ~G, MAY NUw ~E AHH~lVIATtU AS "LlN"• 

t.XAMt"LE I 

100 A! • "~BCtt 

200 l • U.N(A$) 

Ll~l 200 ASSIGNS L THl VALUE or 3. 

U01b2 ~ASI~ • BASIC ~HAHA~TER DATA lXllNSlON • l~•U8•72 ----· --·-· - ----- --------- -·-· --------- . ········ 
THl ~ANOLlNG Ot thAHACllH STklNG~ IN 8AS1~ hAS BEEN lXTENOEO IN THE 
~UL.LUnl~G nAYSI 
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..... ...... . ' ····-- ........... : ..... ---~---...... •. ··-········ 
le THE MAXIMUM LlNGTH Of A CHAHACTlH STRING HAS BEEN 

EX~ANUfU f HOM 63 TO 255 CHARACTEHS. 

~. FIVE SYSTEM FUNCTIONS HAVE liEEN A~OEU FOR MA~IPULATING 
' ' ' 

C~ARACTER STRINGS. THEY AREi 

A1 VALCSS) 

THIS FUNCTION HAS 

FU~CTION RETURNS A 

ONE AkuUMlNT, SSe 

NUMERIC CONSTANT 

THIS 

CORHESPONUlNu TO THE VALUE ()f. SS1 SS f-IAY 8£ 

A STRING CONSTANT• STRINu VARIABLE Ok A 
STRlhG EXPHfSSlON. THE CHAHACTERS Of WHICH 

fURM A VALID NUMBER. 

lXAMPLEI 

100 AS I: "123. " 
200 BS • "375[+?1" 

300 t'4 • vALCAS + Bf>> 

400 £NU 

AFTER Hi£ tXE<.;UTtUN Of THl AbUVl f'ROGkAM1 N 

WI L. L HAVE THF VAL Ur 1.2~315t.+23· 

ti• Sl'tUCN) 

THIS fUNCTlUN HAS ONE AHGUMlNT1 N• THE VALUE 

RlTUHNlO ~y THIS fUN~TION I~ A STHING 
CuRRESPUNUlNG TO THE VALU£ UF ~. N MAY hE A 

N U M E. R I C C 0 N S T A N T ,, A k ll H M ll IC V A fi 1 A BL l 0 R 

ARllH~ETIC lXPHESSION• lHl STRlNG H£TUkNEO 

B~ STHS IS THE SAMl AS lf THE VALUl Of N HAO 

BlEN P~INTEU WITH A "PRINTh STATEMENT• 

EXAMPLll 

100 SS• STR$Cl?3) 

200 E NU 

AFTER THE EXECUTION or THE ABOVE ~ROGHAM11 S! 

wlLL HAVE TH£ VALUf "123"• 
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THIS fUNCTlUN "EXTRACTS" A OlSJGNATEO SEGMENT 
Of A CHAHACTEH ~TRING. THE ARuUMENl S 15 THE 

NUM~lH Of THE CHARACTER ~OSlTlON IN SS AT 

WHICH THE EXTHACTION lS TO START A~D THE 

AHGUMENl E lS THl NU~~Ek Of TH[ CHA~ACTER 

PUSITIOh 1N SI AT wHICH lHl EXlRACTION IS TO 

END. S ANO E MAY Bl NUMlHlC CONSTANTS• 
ARITHMlTIC VARIAHL£5 UH AHITHMlTIC 
EXPRESSIONS, SS MAY B~ A STklNG CONSTANT, 

SlHING VARlARLE O~ STRIN~ E~PRESSIONS. 

EXAMPU.1 

100 AS • "1234567" 

200 El • E~TiCAl1316) 

JOO ENLJ 

Af TlH THE EXlCUTION Uf THE ABOVE PRUGHAM, ES 

WILL HAVE THE VALUF "3456"• 

TH1S FUNCTION RETURNS AS A VAlUl THE NUMBER 
Of" THE. CHARAClfR t-'OSITIUl'f Al WHICH A 
SPECIFIED UCCURR[NCE Of A STRING SlGMENT 

OCCURS ~lTHIN ANOTHER STRlNij• lHl FUNCTION 
RlTUR~~ A VALUf Of ZlHO If THE SPE~lf IEO 

OCCUHHlNCl OF THr STHING StijMENT OUlS NOT 

EXIST. 

SS IS THE SlHING IN wHitH THE STRING SlGMENT 
OCCuHS ANU US I~ THl SE6MENT wHICh IS OlSIRE01 

THE ~HGUMlNT N t~ THl NUMB~R Of THE 

OCCUHRENCE WhlCH JS OESikf U ANU THl AR~UMENT 

S IS THE NUMBEH Of THE CHAkACllH POSITION IN 
SS AT WHICH THE "SCA~" IS TU BlijJN. SS ANO 0 
S MAY Bl STHING CUNSTANTS1 STHlhG VARlA~LES 
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OR STRING £XP~ESSIONS ANU ~ 

NUM~kIC CUNSf ANTSt ARITHMtTlC 

ARITH~tTIC EXPR£SSTUNS• 

EXAMPLt.1 

100 SS • "ABHCBHDBBEBB" 

200 F'S • "ti B" 

300 A c SCNCSS,Pi,111) 

400 B • SCN<Ss,Ps.114) 

500 (.; • sc"c~s,Ps,2.1> 
600 0 = SCNCSs,ps,s,1> 

700 ENO 

ANO E ~:AY 8£ 
VAHlA8LES OR 

Af TtH THl A~OVf ~HOGHAH 1S EXECUTED A WILL 
HAVE THE VALUl rwu, H w!LL HAYf THE VALUE 

FIVE, C Wlll HAVf THE VALuE 11 ANO "0" WILL 

~AVE THE VALUl lfkO SECAUSl STAHllNu w1rH THE 

f IAST CHAHAClEH nf Ss ThER£ IS NO f lfTH 

Ol:CUHAENCl or PS. 

TH 1 S 

FORMED 

Of A 

fUNCTION RETURNS A STRlNu wHl~H IS 

UY "RE~LACING" Sffl:lf IED OtCURHENCES 

SEGMENT Of A SlRlNu Wllh Nlw ~T~ING 

SEGMENTS. 

THE ARGUMENT SS IS lHl SOUR~[ SlRlNu IN WHICH 

THE "HlPLAC£MENTS" ARE lO UCCUR1 Os lS THE 

STRING S[GM[NT WHICH IS TO bl RlPLACEO bY THE 

NEW SfGMENT ~$. 1~[ ARGUMENT N SPlCif IES HOW 

~ANY OCCURHlNCES or us AHl 10 Hl HEPLACEO AND 
THE ARGUMlNT S S~EClf IES THE NUM8lR Uf THE 
CHAHACTER POSlllON AT WHICH TH[ SEAR~H ANO 

REPLACEMENTS ARl TO BlGlN. AS wllH THE OTHER 

FUNCTIONS THE STRING ARGOMlNTS MAY 8[ STRING 
COhSTANTS, STRlNG VARIA8Ll5 UR STRING 
EX~HESSIONS ANO THE NUMlHI~ ARGUMl~TS MAY H£ 

23 
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BASIC • BASIC ~HARACTFH UATA fXTENSIUN 
PAGE 

• 12•oa•12 ···-· . -·--- ··-······ .... ········· ........ . 
~UMlRI' CONSTANTS. ARlTHMlTIC ~AfilABlES OR 

AHITHMETIC EXPRESSTONS1 

If THf ARGUMENT N ClHl NUMBlR O~ REPLACEMlNTS 

TO Bf MADE> 15 LlSS THAN iEHO, THtN ALL 

OtCURRENClS Of Of, STARTlNG WITH TNE STH 

CHAHACTEH IN THE STRING 5$ WILL ~l REPLACEO. 
IN THIS CASE THE STRING TO ~E klPLAtED (J,E., 
0$) CANNOT ~E TH[ NULL ~THING, 

If N IS EQUAl lO ZEkO NU kf~LACEMENIS AR[ 
MAUt AND Tttl VALUf RETUkNlO ~y REP! lS A 

STRING EQUlVALlNT TU SS, 

WHEN N IS GHEATER THAN lEkU• THlN BEGINNING 
~ITH CHARACTlH S Uf SS• N OCCURHEhCES Of 01 

ARE RE~LACEO bY NS. 

EXAMPLE I 

100 Al • ABB~BBOHBEBH" 

200 BS • "~B" 

JOO OS • REPS(A~1BS1"•"1l14) 

400 ES • REPSCAl1bS,"X",•1•7> 

500 rs • REPSCA1,BS·"•"·~·l> 
bOO END 

AFTER EXECUTION OF THE ABOVt PRUGkAM OS Wlll 
HAVE THE VALUE ~ABRC•DBHEBB"• [$ WILL HAVE THE 

VALUE "ABBCBBDXEX" ANO "fS" WILL hAVE THE VALUE 

"A#ttO~BEBB"• 

BASIC • TIME ANO OATA FUNCTIONS • 11•12•72 
····~ . .... ... .... ......... . ....... . 

24 

THE 86700 8AS1t . LANGUAGE NOW PROVIDES T~L fRUGRAMMER WITH THREE 

TIME fUNCTIUNS AND TWO DATA tUNCTIONS WHlC~ CAN BE REfERENCEO BY A 

~ASIC PROGRAM. 

TIME fUNCTIONSI 
•••• • ••••••••• 



L>016J l1AS1C 
PAu[ ?5 

•••••• ·---· . ---· --- ---- --------- - ----·---
1• CLK$ 

T~lS fUNCllON PHOVlDE~ THf TlMl Uf UAY AS A STRJNti SIX 

~hAHACTERS LO~G IN Tt1[ f OHMI 

~hERE "~H" IS ~Ouks, tt~M" IS MlNUTl~, ANU "B" IS A BLANK SPACE. 

TH~: TIME 15 ~ASEO ON A 2q•HlJlJH CLOtt\, 

2 • ~CL 

lHl.S FUNCTION RE:TUHN~ THE TlMt OF UAY, ~A~E.U UN A 2'f•t10UR CLOlK, 

IN HOURS A~U UECIMAL fRACTIONS Ut THl HOUR1 f~R FXAM~L[, A 

PHUGRAM kUN AT 314~ ~M WHICH HlfERlN~l5 "b~L" WlLL RlCEIVE AS A 

VALUE fOR ft~CL" 1Hl NUMbEH 1~.751 

31 TIM 

T H J, S f lJ N C T I U N H E. l lJ H N S T t-1 £ F L A P S E U P k U C l S S U k T 1 M t S I N C f T H f J 0 B 

~l6A~. THIS TIME 15 EXPHESSlD IN S[lUNU~ ANU Ul~IMAL FRACllONS 

Of SfCONOS. 

UAH f'U~CTIONSI ---- ··········-

THlS fUNCTILJN ~HOVlLlfS THE CU~HlNl UATl AS A STRINb EIGHT 

CHAHAClfR~ LONG IN THl fOH~I 

MM/UlJ/YY 

~HEHE "MM" 15 THf. t;UkRE.NT MO~~TH, "UU" IS THE (;lJRHfNT DAY, ANU 

"YY" IS TH£ CURRlNl YlAk. 

~ • 1 DA 

THIS fUNCTIUN RETU~N~ A s1x·niulT lNTlGlR Ot THl ~OHM& 

r.HE.HE 

DlCHT5 

YYMMOO 

"YY" IS TWO 

REf'RfSENllNG 

DIGIT& RErRESlNT}Nij 1Hl YlAk1 "MM" IS Two 
T~E MONTH, AN~ "UD" IS Two 016ITS 
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···-- ·-··· . ---- ....... ···-·---- ..•...... 
kffHESE~TlNb THE DAY1 

A L L f l v [ f U N C 1 J U N 5 t-1 A 'f H E lJ ~ E lJ U I H U.: r·L Y l N A '' P k l N T " S T A T E M t N T ( E • 

~., "100 P~!Nl UAT!">• AL~n, 1Hl FUNCllU~~ "CLK!tt AND "DAT!" MAY 

bE ASSlGNlU 10 SJHING VAHIAHLES, ANLl "llM", "BCL"1 ANO "IDA" MAY HE 

AS~lij~£u Tu NU~EHIC VAHIAHLE~. 

U016'4 BASIL • HE~TUHl & OAT~ ST~l ~~Tl~SlUNS • 1l•u5•72 ----· ----- . ------- - --·- ---- ---------- - ·-------
T t1 l " D A T A " S T A T t M ~. N T 1 N 11 A S l C H A S b ~ ~· N t X T f: N U t. 0 S 0 1 H A T ~ 0 W S T R l N G 

UAJA ANU NU~EHl~ UATA Akf SlOkEU lNlEHNALLY A& lW~ ~f~ARATE UATA 

t...l~rs. 

!N AUUlllOh• 11 IS ALSO NU LnNGtR NlCl~~A~Y TU lN~LUSE IN WUUTE5 

~THlhb CUNSTAN15 A~PfAHING lN OATA ~lATtMlNTS. f OR UNQUOTFU 

~Tk!~bS IN DATA SlATlMENT~ llADIN~ bLANK~ AHl lbNUREO. bUT ANY 

~LA~K~ FULLVwlNG THl STHIN~ ARl NOT IGNUHf U1 AN UN~UOTEU STRING IS 

~ON~lOEHEU TO H~ ANY UATA LlST lLE~ENT ~Hl~H UUE~ NUT BlGIN WITH A 

WUUTt1 ~UMBfH, +, •, ,, UH ~. 

lXAMf'»Lt:.1 

1 (.l REAU A' H' )( $, y f, 

20 PRINT "A=tt A, "b=" H 

]Q DAlA FIRST THING• 9, 11. "46" 

~o PAINT ft )C $. ,, )( i, "y $ = ,, YS 

~o [ND 

wHlN 'OM~ILlO ANO lXfCUT~u THIS PRUGkAM ~ILL ~HUOUCl THE FOLLOWING 

UUlt-Ull 

A• 'oJ 

xl•f It~ST f hl"4G 

ti= 1 7 

Y~=4b 

!N Thl EXA~~Ll1 Llf'llE 10 CUNJAINS lWU NU"1[kl~ VARIABLES fOLLUWED BY 

lWU SJHING VAHlAHLlS A~D ThE OATA ELlMlNlS IN LlNl 3U ARE URDEHED 

~llHUUT HEGARU Tu WHlTHlH THEY AHl STHINb UR NUMlRlC CONSTANTS. 

l H l U N L Y S 1 G N I f 1 C A N 1 C 0 N !:> I U f k ~ T I CJ N I b I H A l T H E N U M l R l C D A T A I T E M S 

At-'t-'[At'< IN IHl Ot<Ufk lN WHICH THl'f AF<f 10 ~E ASSIGNfO rn THE 
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VAklA~LES A A~O b, ANO THAl THl STHIN~ UATA ITlM~ APP£AR lN THE 

URUEH IN WHICH THEY AAl TO Bl ASSIGNlU 10 THl STHl~G VARIA~LES XS 

ANU Y~&t 

THl "HESTORE" STAllMlNT HAS ALSO BEEN lXPANUEu TU HANDLE THE Two 

~l~AHATE LISTS FUH DATA STATlMlNlS. 

fHl klSTOkE ~TATlMlNT NUW HA~ THE fOLLUWlNli tOHMATt 

HES 't OHE 

OH 

Rf.STORE * 

OH 

HfSlOkE $ 

lHl FUAM ~~ESlQkf" IN5fHU~TS THE PkUGHAM lLI HlTUkN TO THE START Of 

THE ~UMEklC UATA LIST ANU TO HETUHN TO THl STAHT Of fHl STRING DATA 

Ll~T fO~ THE NfXT ~ONSTANT~ 10 BE A&~lijNtO IN A hEAD STATEMENT. 

"HtSTUHE ~" INSlRUCT& THt PkObHAM TU klTUHN TU lhE START Uf THE 

~ U M E k l <.: D A T A L l S T 0 N L Y • l t1 l f U R M " H f ~ T CJ H l $ " 1 N 5 T H U <- T S T H E f'I R 0 G H A M 

lU HETURN TO THE STAkT Of THl STklNG UATA LI~T ONLY. 

t.XAM~L.Et 

10 UATA ~TR!Nut. 1 3' 761 ~THJt-.G2 

~o READ A18 

jQ t"R INT "A ·1 30 A AND 8=" A A 

~ c; REAU )( ~ 

su PHlNf "~T ')Q X!=" )( $ 

60 HESTUPl !i 

70 ~EAO y~ 

dO fRlNT "AT HO Yi=" YS 

90 RE~TORl * 
100 HlAD c 
110 PAINT " A T 110 C=" c 
120 RE~lURt. 

lJO HEAU Ai. tu, x. y 

140 fRINT x. y' A!; tU 

1~0 E NU 
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W~lh 'U~PILFU ANU EXlCUlfO, THIS ~~UijRAM Will ~HODUCl THE FOLLOWING 

UUlPUTI 

Al 30 A ANO lj• 1 j 76 

A f 50 x !:s SltdNlil 

AJ 80 y 11:1 Sltdhul 

Al 110 (; z 1 j 

1 j 76 STldN(d STR1Nu2 

U017f ----- --··- . ------ ·------- ·---- - --------
~A~l~ hUW ACClPTS ~THING VARIA~lf NAMlS LO~SlSTING Of A LETTER, 

tGLLUWlO HY A SlNtiLf OlGlT, f LLLOW[~ ~y A UOLLAR SIGN1 FOR 

tXAM~L[, "A9$" 1~ NUW A VALlU ~Tkl~b VAHlA~Ll NAME IN bASIC. 

~Uff I T~lS A~PLllS UNLY TO STRlNb VAklAHLtS AN~ ~UT TO STRINij AHHAY 

NAMES. STRI~G AHHAY NAMES ~AY nNLY ~l I~ THl toRM "AS"• 

LJ017d ~ASI~ • STHl~G fUhCIJON~ • 11•05·7~ ----- ----- . ····-- ··------- - ----·-·· 
~A~! C fJ H (Ju RA foi !> MAY ~ 0 w C ll NT A IN US l:. H u E. f ! NE D S 1 RING ~ UN CT 10 N 5 • THE 

U!>t..H MlJ~T Df~ INf HJ5 STl-<lNij tUNC.:TlllN5 US!NG lhl "UE.f" ~TATEMt.:NTt 

1. N uEt f NA! = f 

2. N U[f f NA$(U) ~ l 

nHlHE N IS ThE LlNE NUMAtR Uf lHl Olf STATEMENT• A IS AN 

ALPHA~lTI~ 'HAHACTlR l~~fRTlU ~y THl US[H, E I~ AN £XPHESSION 

~Hl~h, nHf~ fVALUATf D, YllLGS A SlR&NG, AND U IS A LIST OF ONE 

U f< M 0 R l [, U t-' M Y V A H I A b l t S S t P A R A T l l> t:; Y l. U M M A ~ • 

~ uuMMY VAHIABLE CAN Bt A ~THING V~HIA~Ll Ok AN AHlTHMlTIC VAHIAHLE 

ANU l!l l.1Sfl.l UNL.Y A~ A ~LACt HullJl.R t UH lht VAR1Al:3Lt ~HICH nlLL BE 

U!>t.U WHE"4 THt. tU~t.:1 lUN l~ <.:ALLlO. 

THl U!:>U~ Dlf ll'lltll STRING t UNCTIUN MAY lil lJSlO IN A ~ASIC t-'ROGRAM 



00178 aASIC • ~TRlNG FUNCTIONS • 11•0~·72 
••••• ..... . ...... ·-······· . . ...... . 

WHERlVER A STRING VARIABLE CAN RE USED• 

10 0 0 Er ·r N c $ ( x s' y s's ) • x s • s p Ac E 's) + y' 
200 LET AS • "A VERY" 
300 LET BS • hbOOD 8£GTNN1NG" 

400 LET f S • fNCS(Al18S110) 

SOO ENO 

AFTER THE EXECUTION Of LINE 4001 FS WILL CONTAIN lHl 

STRllNG "A VERY GOOD BEGINNING" •. 

U0182 BASIC • MULTIPLE STHT "0Ef"" FUN~TIONS • 11•05•72 
••••• ----· . ······-- -··· ..... •········ ........ . 

PA<iE 29 

THl "DEF" STATEMENT HAS BEEN EXPANDED SO THAT THE BASIC PROGRAMMER 
HAY NO~ WRITE MULTIPLE STATEMENT FUNCTIUNS FOR THOSE FUNCTIONS 

WHlCH CANNOT BE EXPRESSED IN A SINGLE LlhE "OEf" STATEMENT• THE 
f IH5T STATEMENT Of A MULTIPLE LINE fUNCTlUN IS Of THl fORMI 

1 • t• DEF" f"NL 

Z• N OEf f "L (0) 

wHEHE "N" IS THE L.INE NUMS£R or THE "DEf" STATEMENT, "L" IS AN 

ALPtiAB[ TIC CHARACTEH INSEHT£0 SY .THE USER, ANO "U" IS A LIST OF 

ONE .OR HOHE. OUHMY VARlAbLES SlPARATEO EsY &;QHMAS1 

IF THE FUNCTION RETURNS A STRING AS A VALUE FUR THE FUNCTION• THEN 
THl "0Ef" STATEMENT MUST Bl IN ONE Of THl FOLLOWING fOkMSI 

1• f4 DEF FNLS 

2• N DEF fhLS (0) 

THl FlHST STATlMENT Of THE. fUNCTlON IS fuLLOWEU BY THOSE STATEMENTS 

~HlCH DEFl~E THE FUNCTION. THE LAST STATEMENT or THl fUNCTIUN MUST 

~£ Of" H1E f ORM& 

N f NlNO 

wHlRE "N" IS THE LINE NUMHEH Of THE "fNEND" STATE~ENT1 

• 
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THll STATEMENl INDICATES THE END Of THE MULTIPLE STATEMENT FWNCTlaNa 

"0Ef" STATEMENTS MAY NOT BE NESTED. FURTHERMORE, FUNCTIONS DEflNED 

BY "0Ef" STATEME~TS CAN BE EXECUTED ONLY bY INVOKING THE FUNCTION 
WITH A fUN,TlON CALL• SPECIFICALLY, lRAN~fER Of PROGRAM CONTROL 
INTO THE RANGE Of A fUNCTJON SUBPROGRAM BY ANY STATEMENT OTHER THAN 
A FUNCTION CALL IS NOT PERMITTEDa ALSU1 ·TRANSFER Of PROGRAM 
~ONTROL fROM THE RANGE Of A FUNCTION SUBPROGRAM IS NOT PERMITTED 
EX,EPT BY NORMAL RETURN FROM TH£ SUBPROGkAM <11 E11 THE EXECUTION 
Of A "fNEND" STATEMENT>• 

THIS "DEf" STATEMENT EXPANSION ALSO ~RUVIO~S THE BASIC PROGRAMMER 
WITH THE ABILITY TO SPECIFY VARIABLlS TO BE USED AS "LOCAL" 
VARIABLES IN THE fUNCTION1 TO SPECIFY A VARIABLE AS BEING "LOCAL"' 
LIST THE VARIABLE NAME IN THE "DEF" STATEMENT FOLLOWING THE 
FUNCTION NAMt ANO ARG~MENT LIST. 

lXAMPLEI 

10 FUH I • 0 TO 5 
20 )( • f Nf c I > 

30 PRlNT 1 "FACTORIAL•" X 
40 NEXT I 

50 OEf f Nf ( N) l • x 
60 If N C> 0 THEN 'JO 

7 (J FNF c 1 

80 GOTO 140 

90 )( . i 
100 FOR t • 1 TO N 
110 )( • x • I 

120 NE X 1 .1 

130 f"Nf • x 
140 FNENU 

150 END 

THE t::XAMf'ILl w 1 LL. f'ROOUCE THE OUTPUTI 

0 FACTORIAL • 1 

1 FACTORIAL • l 
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2 FACTORIAL • 2 

J fACTORIAL • 6 

4 FACTORIAL • 24 

5 FACTORIAL • 120 

LINE 50 Olf INES THE FUNCTION ~f" TO HAVE U~E ARGUMlNT "N" ANO TWO 

LOCAL VARIA8LE5 "I" ANO "X"• BY DEFINlhG "l" ANO "X" TO 8£ LOCAL, 

THE USE Of THESE VARIABLES IN THE FUNCTION ~ILL HAVE NO EFFECT ON 

THE GLOBAL VARIABLES . "I" ANO "X" USED lN LINES 10 THROUGH 401 

LINES 70 ANO 130 ASSIGN VALUES TO THE fUNCTlUN "F"1 FOR A MULTIPLE 

LINE FUNCTION WHICH IS DEFINED AS A STRING FUNCTION <E• Ge• "100 
UEf fNAI ces. X> Cs">• THE FUNCTION VALUE ASSI~NMENT MUST SPECIFY 
THE FUNCTION NAME FOLLOWED BY "S" CE. G1• 200 fNAS • "THIS IS THE 
FUNCTION VALUE">• 

UOl~J BASIC • DOLLAR OPTION "0LO BASIC" • 12•18•72 
••••• ····· . . •.........•.... ····-- ........ . 
THE DOLLAR CARU OPTION "ULORASlC" CHESET BY DEFAULT> HIS BEEN 
PRUVIOl~O so THAT WHEN METHOUS nr HANDLING CiRTAIN BASIC CONSTRUCTS 

ARE C~ANGEO IN 86700 SASlt THE USER MAY• IF HE WISHES• AVOID THESE 

CHANGE& BY SETTING THE OPTION OLDBASIC• ~HEN OLOBASJC IS SET 
PRU8RAMS ~ILL COMPILE ANO lXECUT[ AS If THl CHANGE HAO NEVER BEEN 

MAU£t CURRENT~Y THE CHANGES DETAILEU BiLOW HAVE BEEN MADEe 
HO~EVE~, IN THE FUTURE OTHEH fFATURES MAY Bi lMPLEMlNTEO FOR WHICH 

LtA~lNG THE OLD METHOD IN THE COMPILEH MAY ~E DESIRABLE, IN THESE 

~~~ES SETTING THE UPTlUN OLOBASIC WILL CAUSE THE CONSTHUCT IN 
QUESflON TO dE HANDLED AS PREVIOUSLY. 

l• THE HANDLING Of THE INPUT STATEMENT HAS BEEN CHANGED SO 

THAT NOW THE ONLY DELIMITER IN lHE lNPUT DATA LIST IS A 
COMMA. CBY &ETTING OLDBASIC THE OLD" METHOD or BOTH 
BLANKS AND COMMAS AS DELIMITEkS WILL aE USED>1 THIS 
CHANGE ALLOWS BOTH NUMERIC ANO UNQUOTED STklNG DATA TO 
CONTAIN EMBEDDEu ~LANKS, WHEREAS THE OLD METHOD WILL 

INTERPRET THE BLANKS AS OELIMITERSe 
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EXAMPLE I 
100 INPUT A,SS 

200 END 
WHERE THE INPUT DATA LIST ISi 

12 345,STRJNG VALUE112 

THE ABOVE EXAMPLE WITH OLOBASlC SET wou~o CAUSE THE 
VARIASLE• At TO 8l ASSIGNED THE VALUE 12 AND SS TO BE 

ASSIG~ED THE VALUE "345"• 

~ITH OLOBASIC RESET "A" WOULD BE ASSIGNED THE VALUE 12345 

AND "SS" WOULD 8~ ASSIGN£0 THE VALUE "STRING VALUE"• 

2• THE HANDLING or "HAT INPUT" STATEMENTS HAS BEEN CHANGED 
SO THAT NOW WHEN A "MAT lNPUl" SlATlMlNT IS EXECUTED IT 

OOES N5T ~EEP RtAOlNG DATA ELEMENTS UNTIL THE ARRAY IS 
COMPLETELY FULL• INSTEAD IT WILL FILL THE ARRAY, IN ROW 
ORDER1 UNTIL IT f'IhDS TH£ END Of THE UATA LIST. T~E DATA 
LIST CONSISTS Of ONE LINE or INPUT fROM AN EXTERNAL FILE 
OR REMOTE DEVICE, OR ONE CARD or INPUT FROM BATCH HOOE 
<SEE ll BELOW>• 

EXAMPLE I 

100 HAT INPUT A<313) 

200 MAT PRINT A 
300 END 

~HEN LINE 100 IS EXECUTED THE PkO~RAH WILL WAIT fOR THE 
DATA ELEMENTS FOR MATRIX "A"• If THE INPUT LIST IS& 

THEN LINE 200 ~ILL PRODUCE THE DUTPUTI 

1 

4 

0 

2 

0 

0 

3 

0 

0 

WHEN USING "HAT INPUT" WITH ONE UlMEkSlONAL ARRAYS (l•E• 
~ECTORS>• If THE NUMBFR or DATA ELE~lNTS l~PUT IS LESS 



U~J193 • UOLLAH UPTTUN "OLU bASl~" ....... ·---· - ··---- ·--·-· ---- ------ - --------
T t1 A N r H r s 1 Z t u F T H E. v l c T CJ k ' l H ~ 1-. l H l 'V E ~ T u R w I l L l::j E 

HlSI~tu TO Lil lOUAL TN ~llf lU Tht NUM~EH a~ ElfMlNTS 

lN~UT C~Ef HfLATLU ~Y~T[M NUTE 00197)• 

f.XAMPLll 

lUO MAl l~PUT All5> 

:? U tJ M A T t-.i k 1 N f A 

3 0 C f. N l) 

~HEN LIN[ 100 IS lX~CUTEO THl PhUbRAM WILL hAlT FOR THE 

DATA ~GR ~ATHI~ hA"• l~ THt IN~Ul l~I 

TH[~ "A" wlLL l~E HfSTL.fU TU CU"'lAlN lJNLY THE:Sf SIX 

ELlMf~TS. ANY A1TEM~T TU INDfX MAT~!X "A" WITH AN INU[X 

VALUE ~HlATlH THAN SIX WILL PHUUUll AN "INVALID INUEX" 

£RHOR1 LlNf 200 WILL PHfllJUC£ THf UUTt-.iUll 

3 

THUS- A VfCTUH CAN bf R~SIZ~U TU AN S1Zl1 "~"' WJTH THf 

STAlfMENT& 

100 MAT l~~UT A(NJ 

ANU THlN SUP~LYlN~ "N~ UATA flfM[~15 WHEN lHl STATf MlNT 

IS [XE.CUftU. 

HY S~TlIN~ ULUB~~IC "~AT INPUT" ~lATlMlNTS wlLL CONTINUf 

T 0 f X t-" ~- <.: l U A T A lJ N I l L 1 H t A H k A Y l ~ <.. lJ M t' L t. T E. l l ~ U L L , T H U S 

PH~VENTIN~ ~ARllAL f lLLTNb ~~ Jw~ UlM[~SlU~AL ARRAYS ANO 

AL~O lhl. k£S1l1Nu lHAl ~1AY U~C.Uf< •~llH VlClUH~• 

.3 I T H E A M I-' ~ k 5 A N 0 (.; H A R A c T f H ( J • t I " lS. ,, ) l. A ~ ~ 0 w lj f u s f D A s A 

(,LJf\jfJ~UATlOt\4 LHAkAtlf.~/ fr1t-t DATA K~lNG SUt--1-'Llt.u 1() A "MAT 

l N t"' u T ' 1 ~ r A T ~- M f. N T < S t. f S Y S T ~ M N U T t U 0 1 'i b t U R A I~ t X A M P l ~ 

ANO HUll~ AHUUl THt ~S~ LJt THt AM~lH~ANUl. ~HE.N 11 IS 

~ur ~o~~lHll TU 1-'Ul ALL TH[ OATA UN ON[ LlNt Of lN~UT 

{ f 11 ll M K F M 0 1 [ [J £ IJ l (; t S ) I 1 ~ U ~ E l: A h l.J l ~ RU t-, b A T C ti t-1 0 0 f ) T ti f 

33 
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U0!~4 
••••• 

US£ ur THE AMPlk~AND A5 THt LAST UATA EL[M[Nl WILL CAUSE 

THl P~OGHAM TO CUNT!NUf LUOKlN~ fUH DATA, 

HY SiTTl~G ULUHASlC lHl USf Uf fHt. AMPlR5AND AS A 

CONTINUATION CHARA~TlH IS NULlltlEU1 HOWtVlR• IT IS 

lJNf'4LC t.SSAH Y SI NCl St TI I NG ULDt:iAS I(.; '4 l LL (; AUSE "t'IA T I Nt'UT" 

STATfMFNT~ ru CuNTlNUl RlAU}Nij UATA UNTIL lHf ARRAY IS 

CUM~LlTlLY f lLllUa 

~ASIC • UfT fUNCTlUN IN ~ASl~ • 12•lb•72 --··· - ·-- -------- .. ..... . ·······-

34 

T H t. ~- u ~ (; r I () N " u E r .. • w H I c .. 1 k f T lJ R N s T t-1 l " A l u l u f T HE 0 l T f. R M I N A N T a F 

Thl MATHlX WHICH wAS LAST IN~fkl~D VIA lH[ "!NV" f UN~TION• IS NOW 

!M~LEMEhT[D IN 86700 ~ASIC. O~T HAS NU ARbUMENTS ANU MAY bE USED 

lN AN AklTHMlTlC EXPRESSION OR UE Rlf[k~tU TU Ul~E~TLY HY A PRINT 
~TATt:.ME.~T. 

~ASIC • COTANGlNT fUNCTIO~ lN HA51~ • 12•1c•72 ----- ····· . --------- -------- -- ----- . ------·-
fHl LUTANGE~T TRlbUNOMETHIC FtJ~CllU~ I~ NU~ lMPLlMlNTfD IN BASIC. 
11 IS klfEHEht~O AS "COTCXl"• WHfHt X IS THE ANGLt, fXPRf~SEU IN 

HAUIANS• ~HU~l COTANGENT IS Tn hl FUUNU, IT MAY ~l USfO ANYWHERE 

lh A liASlC PHUGHAM (~Al A BASIC MATHlMAllCAL tUhCTION 'AN H[ 

HU EHl~CllJ • 

LJ0197 ~ASI~ • NUM fUNCTIUN • 01•15•13 
••••• ----- - --- -------· - -------~ 

IHt NU~ fUNCTIU~ I~ NO~ IMPLlMFNTlD lN b670U ~ASIC, T~lS FUNCTlON 

HEruRNS rH£ NUM~t.k ot UATA FlEMfNTS lNTE.~lU INTO THE LAST ARHAY 

wH!Ch WA~ f"ZLLlO ~y A MAT INPUT STATlMENI. 

!f THE AfiR~Y HAS ONLY ON~ UIMfNSION CI,l., lT I~ A VE~TOR> ANO THE 

NUM~f.k uf· UAl A fLEM£NT5 lNPUT TU THAT Vt:.tTOt< VIA THE MAl INPUT 

~TAflM[~T IS LlS5 THAN THf SIZE Uf 1Hl VlCTUH, THEN lHf VECTOR Wl~L 
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----- ..... - --- -------- . ·-------
t.1[ Ht:.SlZEU Tu bl A~ LAk~t. A~ 1HF NUMfj[k l.J~ uATA lLE.MlNl~ WHILH WEHE 

1Nt't.Jf• 11\ THI~ CA!:it: NUM ~J.L.l <..UNTAIN IHE ~UMbU'< ll~ uAlA flEMENT~ 

iN~ul. ~HlC~~ AL~U ~lLL tit lHt t"4Fw ~Ill:. (Jt Thl:. 'vt:.lTO~· 

t.XAMf'l ... t. I 

lOIJ IJl~ A(l~) 

iuo ~AT It-.Pl.JI A 

J~O PRl~T tt~~M =" NUM 

"40~J AU> = 10 

50~) [Nl.J 

WHt.t-. ThE AtHIVt ~1-(UuRAM IS EXtCUHU THt. Sl~f[Mff'IT IN LINf /'00 WILL 

r.Ail Uf\lll. lt-1[ OAlA LUMENTS tU~ THt. ~HHAY A HA\ll EHf~ SlJt'PlltOt 

1F Tl1l UAlA lS THF VALU~S 1, 2, j, 4 ANLI 5, lHt.N A(l) THHlJUuH ACS> 

~ l L L ~ £ A S 5 1 G N ~- lJ T H t:. V A L U t. S CJ t'i F 1 H k U U G H t- l V t. A N lJ A ~ 1 L L B E H l S I l E 0 

TO tjl~ UNLY FlvE EL£Mt:.Nl~ LONG. Ll~t. 300 WILL lHE.N PRODUCE THt. 

UUfPUf 1 

A~TEH THAT LlNt "400 wlLL ~ET AN lNVALlU lNUlX lHkUR BlCAUbl A IS 

UNLY f I~~ LUN~ ANO LlNt 400 A1Tf M~T£U TU lNUlX THl ~EVENTH ELEMENT 

Uf A. (NUrf a THl PkUliHAMMlR CAN Ht~IZl v~CTUH A BACK TO 15 

lLlMENTS LATEH IN THE PHUGHAM tlY USIN~ THl SlAlfMENll 

35U ~AT INPUT ACl~) 

AN~ THEh ~HEN LINE 350 IS £XlCUTl0 SUPPLVlNb 1~ UATA ELfMfNT5a) 

t U h T i~ U D l 1i1 f. I~ S l 0 N A L A H H A Y S f l L L F I) ~ Y A M A 1 l ~ t' u T S T A T E M £ N T N U M W 1 L L 

~UNTAIN THE NUMHtH Uf UATA ~L~MlNT5 INPUT TU fHl AHHAY, THE AHHAY 

wlLL NOT Ht Hf5ILE.:U IF 1Ht. NtJMtilR m lJAlA l:.LE.M£Nl!:.a !NPUT lS L£SS 

IH~N rHt SlZt Uf THE AkHAY. 

tOh ~UTH Twu UlM[NSlUNAL ANU UNl UIMLNS!UNAL AHHAYS, IF THf ~u~~fH 

Uf DATA lLEMfNlS IS MU~[ THAN lHt SlLf Ut lHl AHRAY, THEN lhE MAT 

l N t- lJ 1 S T A T t M [ N T ~ I L L ! u N UR E. T H l I:. X <.; l :) S LI A T ~ A N lJ N UM W 1 L L BE [ Q lJ A L 

fLl THl SIL£ O~ THl AHkAY, 

dY ~[TfING THl UPTION "ULUBASIC" C5EE SV~TEM NUTE UU1~3) MAT INPUT 
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··--- -~~-, - --- ·---···· . ········ 
STATlMlNTS WILL1 A5 IN Th£ ~AST, CAUSE THf ENTIRE ARRAY TO BE 

tlLLlU ANU TrlU~ AVOIU THl KESIZJNG Of Vf~TOR&e 
' 

UO:COJ t3ASIC • "ASC" (.;HAHA~TER fUNl,;lllJN • Ol•15•7J ··-·· ----- . ----- ······--· -------- - --------
THL "ASC" fUNCllUN 

HlruHNtu BY THIS 

lMLulC CH~HACTEHe 

l~ NU~ I~PllMlNTlO IN ~6700 MA~lc.;• THl VALUE 

FUNCTIUN IS TH~ NUMtklL VALUE Uf lHE SPl<.;IflfO 

If THE CH4HA(.;Tlk LANNUT 8£ PRINTFO AN 

A~UHLVlATlON fUH THE CHAHACTFH MAY ~f U~lD. THt AB~REVlATIONS 

nhlCH T~l fUNCTlON ~ILL AC~fPT ARl NUL1 ~UH1 STX• llX, HT• O[L, VT, 

ff, c.;11, sn, SI, OL£. uc1, uc2. DC3, UC'+, t;~, CAN, t.M, FS, GS, Rs. 

u~. Lf, ET~. ~~c. [~Q, ACK. b[L, SYN, £011 NAK1 SU~ ANU SP. 

100 PHINT ,. 1 •"• ASCCl) 

200 PRINT "A •"• ASCCA) 

300 PR I N'f "LlNt f U .. U•", ASCCL.f) 

400 tJRINT "NUl •"' ASCCNUL) 

500 ENO 

WHlN EXECuTlO THE ABUVl P~QijRAM WILL ~HUUUCl THE fULLOWlNG OUTPUTI 

l • 241 

A • 193 

L.lNE FEED a 31 

NUL • 0 

U0i!04 HASIC • APOSTHUPHE • AS COMMENT SIGN • 01•15•73 --··· -···- - ---------- - ·- ------- .... - ....... . 
fHt:. APGSTRClt'HE.. CHA~ACTEH (;AN NlJW EiE ust.o IN bASIC PkOGRAM 

~fAfEME~TS TO lNOICATl THAT TH[ HEMAlNUEH Uf A LIN~ IS A CUMMENT, 

ANYTHING lN A ~ASIC STATlMENT FOLLU~lNij AN At'O~THOPHE WILL RE 

TMlATlO AS EX~LANATURY HEMARKS. 

uo~o5 ~ASl~ • lXt'ANUlU "If" SYNTAX • 01•15•73 ----- ----- . -------- ---- ------ . --------
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-···· ····· . ---····· .... ···-·- . ······-· 
T H t. " l f " S T A T E M E N T I N tj A S I <.; H A 5 ti E E ·N E X ~ A N U l U T U A L L U W S T A T E M E N T S 

1.Jf Tt'1l fOHMI 

H <B00Lf.AN EXPHESSIUN> GU Tn <LINE NUMtiEto 

lXAM,.:iLt:a 

650 If A<d ~U TO 1100 

U0~06 BASIC • LIMIT OULLAH CAHU O~TlO~ • 01•15•73 -···· ····· . ····· ...... ··-- ···-·· - ·······-
THl UULLAH CARU U~TIUN "LIMIT" IS NOW l~~LlMlNTlU I~ MASICe THE 

~HUPER FOHMAT Isa 

LIMIT <INT£uEk> 

TH~ tiASIC COMPILE~ will TEkMlNATE CUMPILAT10N uf A P"OGRAM If THl 

N~M~ER Of SYNTAX ERkUHS IN THf PHO~HAM E~UAL~ UR EXClfUS <INTEG£H>, 

if THl LIMIT U~TIUN 1& NUT SPrCltlfU Thl Ul~AULT VALUE IS 100 <to 

lf CALLEO fHUM CANO[), 

LJO~O 7 HASit; • RELAT1U"4AL uPtRATUHS • 01•15•7J 
••••• ···-- - ---------- --------- . --------
~A~!(.; ~u~ ALLU~S Rf LATIUNAL OPlHATUHS ut lHl ~OHM - .EQ.. OTHER 
AC(.;t~TAMLE OPEHATOH~ ARl .LT., ,GT., ,Lf,, ANU ,Nt,, 

lOU If A ,l\te ~ 1Hl:.N ~00 

UO~Utj ...... -···· .............. -------·-- . ---····-
~b700 BASIC HAS HEEN EXTENUEO SO ThAl lNPUT LIST~, Of "REAU" ANU 

" I r'4 p u l " s T A T t M f.' N T s , A N u u lJ ·r t-" l J r L 1 ~ T s ' u f " .., t'( I N T " !> T A T E M E N T s , M A y 
~U~ S~lCifY ~~ ITEMS, THE PHfVJUUS LlMll ~A& 16, 
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••••• --··· . -·-···· ........... ----- . ··-····· 
UO~O'i BA~JC - "INPUT" 5TAlEMfNT IN ~A~lC • 01-oa•73 ----- ····· - ······· ......... .. ..... . ....... . 
IHl "~6700 AASIC LAN~UA~[ MANUAL" IS IN tHfiOH IN ITS OESCRIPTlON Of 

THl lN,.1.iT STATEMt:.NT• THl:. MANUAL STAH.S• "E.A~H TIME AN INPUT 

~TATEME~T IS EXE~UT~U• THE NtXT UATA ITEMS IN lHE f lLf AHE RlADe" 

THl MANUAL SHOULlJ HlAU "EACH TlMl AN lNPWl SlATlMlNT IS EXECUTEU• 

IHl~ STAHTING ~!TH THl NEXT llNE U~ UAlA, DATA lTlMS IN TH[ FILE 

AtH. kEAD •" 

lX~Mt-'Ll I 

100 fOH I a 1 TU 3 

200 INPUT flLE NUM~lHS, A(J),H(I) 

300 NEXT i 

400 ENU 

WHERE FILE "NUM8[R5" CONTAINS THl tOLLOWINb THHEE LINFS OF 

UA TA a 

1, 2 •. J. 4 

~. 6, '" 811 9, 10 

11. 12• 13 

fHl MANUAL INCURHECTLY lMPLl~S THAT THlS ~HOijRAM WILL ASSIGN VALUES 
lU T~E MATHICES A ANO ~ SO THAT& 

A( l) a 1 

A(~) = 3 

A( j, • 5 

HUWEVlH• T t'if 

ACl) = 1 

A(2) =i 5 

A(J) = 11 

IH 1) s: 2 

h(2l II ~ 

tH 3 l • 6 

CUtHffCl tH.5UL TS 

b(l) = 2 

h(~) = b 

1;(3) & 12 

A Hf 

U0:.!21 BASI~ • "PHlNT" SfATfMfNT lMPHOVlMt~T~ • 01•29•73 
----- ··-·· . ------- --------- ------------ - --------
I H t. f U L L U w I N G 1 n U (; H A 1~ G t. S H A \/ E. H l l N t-1 A U l T U 1 H E B A S I C P R I N T 



00221 • "~HINT" STATlMlNT IM~HUVlMlNIS ·-··- ----- - ------- --------- ·----------- - --------
~lATEMlNTI 

l• EACM PklNl 5TA1tMlNT ~HICH ~RlNT~ IO A t!Lt WILL NOW 

BlGIN ~HITINu IT5 DATA UN A NEW LlNE ANU CONl~TUf OVEH AS 

l"ANY LINE5 A!:; Ntl:.UEU C4S UO(;UMlNTtU IN THt. "Bb100 BASIC 

LANGUAGE" MANUAL PP 4•t3>• 

2• If THE 

fl k Liu RA l-1 

OUT FUT 

LASl t-JHINT ~TATlMENT CNUl TU A ~ lU) iN A ~ASIC 

IS TtRMlNATlD ~ITH A CUM~A UH A S[Ml~ULON ThAl 

L15T WILL NU~ HE PHlNllO ~HEN THL ~HOGRAM IS 

TEHMINATf.Ue 

39 
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------
W015b ~1NUlH • ALGOL 10 E~PUL BINUlN~ • Ol•t5•73 ----- ------ - ----- -- ----- ------- - --------
lT iS NOW PUS5lHlf TU ~!ND AluOL ANU UCALGUL ~RUC£DUR£S TO lHl MCP 

~U~Jl~T TU THE fOLLUWIN~ HlSTRICTIUNSI 

le T~E P~OCfUUHl MUST bE LlVEL TWO U~ HiGHlRe 

~. IF THf PRO~lOUH[ 1~ LfVFL TWU ANU Rl~lHS Tu MC~ GLOHALS­

!lNTRlNSI~S MUST HE Stl OUklNG CUMPILATlON1 

Je THl ~HUCfUUkE MAY kfffR ONLY lU UtCLAHEU ITtMS WITHIN 

1T5£L~ Uk IN TH[ UUTEH ~LOCK Of THl MCP. 
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~ANOl ····-

U0166 CANOl • EX~LUUE CUMMANO • 11•20•72 
••••• ----- . ······- ------- - --------
A NlW CANUi £DlflNG CUMMANO, fXCLUOE1 HAS BlfN lM~LlMENTru. THE 

~YNTAX PARALLltS THAl toR MlRGf ANO kEMlH~t·•fHE KEYWORD "FXCLU0f" 

(MINIMU~ AB~REVIATION ttfXC"> FOLLOWED ~y A f lll NAM[ ANO O~TIONAL 

SEWUENCE HANGE LIST. ANY LINE IN THE WUHKf lll WITH THl SAME 

~EwuENCE NUMREH AS A LlNl '~ THl lXCLUOl f ILl 15 DELETED. 
(U~MATC~EO ~INES IN TH£ fXCLUDr f lLE ARl IGNOkEu.) EXCLUOf MAY HE 

Ull~lllD ALONG ~lTH FIND•Tll•FILf TU OfLEll SLllCTEO LINES IN A FILE. 

U0236 CANOE • IN~kEASE MAXSTATIUNS, MAXTASKS • 01•15•73 
••••• ····· . ·····-·· --········-· -·-····· . ·····-·· 
T~l MAXl~UM NUMBEH or STATIONS CMAX5TAllONS) ThAT MAY HE ATTACH[U 

IU CANUE HAS ~EEN INCHEA5EU FRUM 25 TO 35, ANU THE MAXIMUM NUMBEH 

Uf TASKS WHl~h ~AY ~[ A~TIVE AT ONt TIMl CMAXlASKS) HAS BEEN 

!N~HEASfO FHOM FIVE TO TlN, lN SYM~OL/CANDE ANO ~YSTEM/CANO[ AS 
Ul~THl~WTlO. THE MAXIMUM NUM8Fk Uf SlMULTANEUUS EUlTING f UN~TIONS 

UR LlSlINGS CMAXWURKS) kEMAINS Six. ALL lHlSl PAHAMflERS MAY HE 

VAHitD TO SUlT TH£ LOCAL lNSlALLATlON1 ~y R£~0MP1L1Nu ~ANOE. 

00~37 CAhDE • PA~lSKlP VAHIANT • Ol•l5•7J 
••••• ····· . --······ ----··· - --------
LANOt NUW SETS THE ~AGESKIP VAklANT HAlHlR THAN TUGGL~l3l TO 

lNU!CATE NfW•~Aij[ A~TlON IN UCWHlll WR!Tl MESSA~lS• THIS FEATURE 

15 USEU IN SENOING f ULL•PAbf QUTPUT TO S~kElN UfVICE~. 

U0~3B CA~Ol • HI~TRY PHUC~Nu tOH k~VP & ~~TX • O~·u5•73 ·-·-· ····· . ······ ··----- --- ---- - ---- - --------



U\J2JH CA~UE • H!STHY PHO~SNG FOR RSV~ & bNTX 
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----- ----- - ------ ------· --- ---- . .... . ....... . 
~ANUE ~ILL WU~ OlSPLAY RSVP MlSSA~ES lkO flLf, AC~EPT, ETC•> AT 

THl USER SfATlUN wHlN HI~ TASK IS wAITlNu lSTlU) FOR OPERATOR 

ATIS~llGN• NO EXPLlCIT H£PLY MftHANISM HAS b[lN PHO~IDEO, ALTHOUGH 

fHl UStH MAY l~TEH "?US" Tn Tl~MlNATE THE TASK• TASK.HISTORY 

~HUCE~SIN6 HAS ~ElN fURTHlH MOUlflED TO ACCOUNT f O~ A NEW VALUE 

1h01CATIN~ THAT A CUMPILATJUN TlRMINATEU WITH SYNTAX lRRORSJ 

Vl~I~LE OUTPUT IS NOT EfffCTlD• 

UO~J'i CANOE • LOtiGIN6J Sf~SION NU~BHSJ SPLIT • 02•05•73 
••••• ..... . --······ -·-···· ----··· ..... . ········ 
~ANOE LOGGING HAS ~EEN MOUltIEO IN ~EEP!Nu ~ITH THE NlW WORK•fLOW• 

MANAGEMENT LUGG!NG SlHUCTUHE. THE SYSTEMLOti INTklNS1C IS NO LONGEH 

USlUJ MCSLOGGER ANO UCEkkORLUGGFk PfHFUHM SlMILAH fU~CflONSe 

lA<.;H 

~UM~[H 

TA5KS 

CANO£ SESSION l~ ASSIGNtD A NuMbEM (CURRE~PUNUING TO Job 

FUH BATCH JUHS>. A JUbFILl ~XlSTS FOR THE S£SSIONJ All 

~UN IN THAT SESSlUN AHf LUGGED IN THAT JO~f lLl, PRINTEH ANO 

.,. u" c t1 u u r .., u r ff<CJ M r H l s r~ r A ~ K s ARE u A T H L k u; w 1 T H r Ht.. Jo a r I u: • A No 
~RUCESSEU TOGlTH[H AT THl lNU UF THl SlSSlON• THE SESSION NUMBER 

~l~G~ES THE JOU NUMH[H FUR EACH TA5K IN THE SESSION. THE SESSION 

NUMHlH IS DISPLAYlO AT LUGUN ANO LOGUft. 

~ ~lW CUMMANO. S~LIT (MINIMUM ABBHE.VIA.f lON "S~L"), HAS BffN ADDEO 

ru ALLOW P~OCESSIN~ Uf THf ACCUMULAltD UUTPUT WlTHOUT THE USER 

LOGGlNij urr. SPLIT UlVlOfS THl SE5S1UNI Thl CukHENT SESSION IS 

fUHMALLY LObGlO Off CCAUSlNG PkOClSSlNG Uf THE J~B FILE)J A NE~ 

~E~SlUN NU~RlH IS AS~I~NlO ANO NEW fURMAL SE5S10N BEbU~. NO CHANG£ 

15 MADl IN WUHKFILf1 USlHCUUl OR CHAHGEC~UE ~TATUS1 

THl TIMES ~HlN1£0 AT HELLO• HY[, S~Lll OH CHARbE TIME AHE THE 

AC(.;u~ULATlCJN Sl~(..~. lHl i"'HE.VllJU~ ::;uCH TIMt.. 

U0240 C A N I lt. • U <.; fl f" A U L T tH~. f' U R T 1 N G • 0 2 • 1 'J • 7 3 
••••• ----- ......... ····---·· - ---····-
t.;ANUt "U~ 

Ll~l!NG Uf 

~Hl.r£5, UN A SlPAHATE ~RlNT[H BA(.;KUP f lLl, AN ANNOTATED 

THE lJ<.;P FAULT MFSSAGG£ WHEN A UATACOM ~RUCESSOk FAULT 
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••••• ..... . --- ..... ····-···· . --······ 
~UNU1TIGN IS UlTlCTEU• THf LlSlINti &HO~S THl UC~ NU~BER• FAULT 

NUMBU< I~ A~O 

Af"f'HOPHIATELY 

LUNT£NTS Of uCP kEGJSflkS ~NU SCkAT~HPAO MlMOHY, 

LAb~.LFO. lHt. INTNAM[ ANU OEfAULl TlTLf. Of' THE. FILE 

lS "~•'" 

U0~/5 CANOt • LOb A~ALYlEk • 03•o7•73 ----- ····· .... ··-····· - --------
THl CANOE COMMAN~ "LOb" NOW INVnKlS SYSltM/LUGANALYLtR, kATHlH THAN 

SYSTEM/LQijQUT. THl <INPUT SPEClflCATlUN~> ~ULLO~ING "LOG" AHE 

~ASSEU Dl~ECTLY TU L06ANALYlFk fUH INTlH~RlTATIU~. LOGANALYlEH 

Ul¥1Ul5 ITS PR!NlEH uuTPul TO FIT lHE TlkMlNAL ~IUT~, AS SPlCifIEU 

!N NDL •• 

00~76 CANOE • LINf•SlATlO~ HFADY • OJ•23•73 
••••• ••••• • •••••••••••• ••••• • •••••••• 

~EVEkAL CHANijE~ ~AVE MElN MAUE TU MINIMILE OLCURkANClS OR LINE•NOT• 

HEADY OR STATlO~·NOl•READY• SITUATIUNSI 

1• TH£ "?REAuY" CUNTHUL CUMMANU NuW klAUilS BOTH LINf ANO 

STATIUN, 

2• THE ERkOH COUNT lN tANDE IS klSll WHtN S~ITCHfO•LINE 

STATUS t;HANG£S. 

3• WHEN CANDl I~ STAkTlU, IT ATTACH[~ ALL STATIONS fOR WHICH 

CANOf lS THl MCS, MAK!Nij LlNl ANU 5TATIO~ HfAOY. ANO 

SENDING A MESSAtiE TO THOSE ThAT Akf CO~NlClED OH 

uNSWITCHt:U. 

~Of[ THAT MAXSTATlONS IN CANDF MU5T ~[ LAkij[ lNOUGH f OR All CA~O£ 

~TAT10NS l~ fHl NET~ORK• SlNLf ALL AHE AllACHEU lMMlWIATELY. 

U0~77 CANOE • ~UffER CHAOS TRA~ • 03•23•73 
••••• ----· . -----· ··--· ---- - --------
THL TRA~S lN t;ANUE TO OlllCT ER~UHS IN TAN~·BufFEk ~ROTOCUL HAVE 
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----- ----- - -----· ..... ---- - -------· 
~llN MUUlf IED& lN~TEAU ur DTVIUING "~HAU~" OH "GUTCHA" HY ZfHo, 
TH~Y PRGUUCE A MlMUkY UUMP C~Y ttCANUEl~Ut C~AOS~). TH~ DUMP lS NOT 

' 
f A[AL TO T~t MC~. ~ur LANUf WILL UE llRMl~AlEO fOLLUW!NG THl DUMP. 
t-'U.ASl f"UH~AH(J BfJlH MEMU~Y DUMP AND t-'HUGtOM UUMP~ TO TIO• LARGE 

~Y~TEMS PLA~T, WllH AN FTR. <THlSl THAPS Akl ~TILL ~ONTROLLlU RY 

lHl CUMtJILt•lIME f> U~TlCJt-.5 PAHANOIU ANO 1-'l:UAhTlC,) 

UO~R2 CANUl • SWAPPIN~ • 10•30•72 ----- ----- . -------- . -------w 
HlNCtf UHTH, HY UffAULT• ALL TASKS RU~ H~ CAhUt AHl kUN IN S~BSPACE 

lf ~wAPPEH JS RUNNING• COMPlltRS ANO ~YSltM UTILITY ROUTINES ARE 

HUN WITH SU85PAC[~ = 1 CSWAPRElNTHA~T), ~O THE 01 STACK IS IN 

NUHMAL ~EMOR1 ANU THE Ul STALK TS IN A SUtiSPAC[, USlR PROGRAMS ARl 

~U~ WlTH SUHSPACFS ~ 2 CSWAPSTA~LJAHU)I Ul ANO U2 STACKS CCOOt AND 

UAIAJ ARE ~Olh IN THl SUHSPACE If TH[ COUl fllE I~ lN A USlHCOOf 
LldkARYJ If Thl ~UUl f ILl IS IN SY~TEMOIR~ClORY THEN THE tUUE IS 

~ElNfRANT ANO OAfA IS swAPPEn. THE fXECUllUN PARl UF A CUMPILE• 

ANU•GU "RUN" COMMANU HA5 SUHSPACES = 3 C~WA~ALL)I COUE ANO OATA ARE 

~OTH IN SUBSPACE. 

A NEW SECO~OAHY CONlHUL ~TATlMENT (MUDlf llH> MAY BE USED TO 

UVlkHlUE THf UEfAULT SETTINij~• THE SYNTAX AND SlMANTl'S ARf I 

sut:sSPACES • u 
SUliSPAC[S r:: 1 

~UliSPACt::S a 2 

SUt:ISPACE.S = 3 

DO NOT USE SUHSPACE 
DATA IN SU~SPA<.:E. 

UATA IN ~lJHSPACE, COLH .. ALSU If" USE.k PROGkAM 

DATA A~D CUOE IN SUH~PAC£ 

(THE lYUAL SlG~ IS OPT!UNAL,) 

tXAMPLlSI 

CUM~IlEJ C ~U~SPAClS • v CCUMPIL£ W!THUUT SWAPP!N~l 

[ •SYSTE~/U.flLITYJ SUHSPACES • 1 lSWAP DATA, NUT CUOll 

NUfl T~AT SUHSPACE SLTTlNb fnH lXlCUTlUN MAY NOT U[ SPfClf lEO AT 

tUMPlLE TiMf CWlfH EITHER ~UMPllf Ok HUN)• 



CA,...Ot. 
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UO~ti3 CA~Ol • E~l£NU "BkUTAL" & "PEUA~TIC" • Q4•u3•73 ---·· ----- - ------ -------- - ---------- . --------
TH15 CHANGf CAUSl~ wAITANUGU TU ~l L~LLlU LACH 11Ml A Gf r~LK IS 

~U~E l~ OROEfi TU I~SUHl GLObAL VAHlAbLE~ ARl "bHUTALILfO" W~ENEVEH 

A dLU~K IS GOTTlN AND THl ~k~TAL O~TlON 1~ 5ll. lT lHlN BRUTALILES 

VAHIA~LE~ HY CALLIN~ AN lNSlAL.LATlUN lNTHlNSI~ THAT WILL ~lT All 

t'l~llNh.t\T GLOt:;ALS Tll UNlNITIALlLEU VAklAbll.Se Thi~ CHANut ALSO 

~AUSl5 fhl filAOO~LY HIT TO Hl SlT IN THl UlRlCT AHHAYS INTO WHlCH 

1 A ~ K tj u f F £ H !) A H E k E" A l.J lJ f. ~ f N n l N u U t' 0 N T H t. 'V A L U E. l.J f T h f R l A D 0 N L Y 

~AHA~ETER IN GlT~LKe THlS ACTION IS TAKtN WHEN THE ~EUANTIC UPTIO~ 

1 s st:. T , Tu I ~ s u FH. TH A T w Hr N l N ~o tH1 AT 1 u N 1 s c HAN bl u , AN up 0 A Tl u cu.., y 

uf lhl ~UfffH WILL ~E Ht:.WRlTffN UN OISK. 
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~O~OL -----
ca~nL - DGLLAk LAkU Pkn~lSSIN~ - 11-20•72 ----- ----· . ------ --·- ---------- - -----··· 

IH1S ChA~Gf MAKES ~HANlilS ANO CURHlLTlUNS TU TH£ ~RUCESSING OF $ 

~AHU OPTIONS. 

THl OPrio~ NOLIN~ hAS bllN D~-·lM~LlMlNTEU SINCE THERE ARE NO LONGER 

ANY CO~PILATIUN FUNCTIONS ~HICH DlPENU UN ITS SllTlNG. SPfClFYING 

NOLIN~ IN A $ CAHO WILL NCJW ~kOnUCE A WAH~INb MESSAG~. 

~ULLAH CAkDS ~AY NOW AP~EAk 1N ANY COMPILlk !N~Ul• ANY INPUT IMAGE 

(W11H Ok wITHUUl A S[QUlNCf NUMe[R) ~HILH l~ ~LANK !N COLUMN SEVEN 

ANU HAS A $ SYMbUL IN COLUMN EIGHT ~ILL Hl H£CUGN1Zl0 AS A VALID 

UOLLAk CONTHOL CAHO lSllllNG AN~ RESf ITINb U~TlON~ AS SPECIFIED> 

AhU WlLL ~f WRITTFN TLI UUTPUT "SAVEh UR "NE~TAPl" t!L[S. PHIOH TO 

lM~LEME~TATIUN ur THlS CHANbf, ~ULLAk CAkD~ WOULU ~OT Bf PASSED 

UNIO co~PILtR OUTPUT ANU ~OULD NOT ~l HlLIAbLY PROCESSED WHEN THEY 

AP~[AHEU IN CUMPILEH LI~HAkY flLfS lVIA THE "FROM" OR "tUPY">• 

lN~~l IMA~f~ ~ITH A $ SYMbOL IN ~OLUMN SlVlN AHE FUNCTIONALLY 

lQUIVALENT JO INPUT IMAtiE~ WHICH HAVE fHl $ SYM~OL 1N COLUMN EIGHT 

(ANO A~E HLANK IN CULUMN ~fVlN) fXClPT THAT THE LATTER WILL BE 

WHiTTlN TO Oul~UT hSAVl" ANO/Uk "Nl~TA~th f lLlSe AN lNPlJl IMAGE 

WH1CH HAS fHE $ ~YMbOL lN HOTH CULUMN~ SEVEN ANO EIGHT WILL 

1N111ALlll ALL uPTlUNS ANU 5£T IHt UPllUN "$", SIN~[ TH[ $SYMBOL 

WH!CH fLAtiG[D THIS CAHO A~ A $ CONTkhL LAHU 15 IN CULUMN Sf VEN• IT 

WILL NUT bf ~RlTTf~ TO UUTPuT FILES. A $•CULUMN lluHT IMAGl WHICH 

~Pt~lf lES VOID, vu1or, 5AVl UR FHUM WILL ~AU~l A WAkNlNG MESSAGf TO 

~kl~T AND ~o PART u~ THl lMAGl WILL Bf WHITTEN To ANY CUMPILER 

UUlPUT flLE. 

A Nl~ OPTION, "Ll~UQLLAk"• HAS bE~N IMPLEMENTlD Oh WHOSE 5lTTING 

(Hl H[tOGNITIUN OF $ CUNTHOL CAHUS FkOM A LlB~AHY CWIIH THF ttfROM" 

uH "~OPY"> 15 HASEO. wHlN THF OPT!UN lS SlT, LIBRARY $ CA~US ARE 

Hl~OGNIZlO A~D PHUClS5£U, WHE~ rHl OPllUN l~ kESET, S CARDS FHO~ A 
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··---- ----- . ------ ··-- ---------- - --------
~ldkAHY AkE lkEATEU AS COM~lNTS. If llbUULLAH APPtAR~ ON A $ CARO 

b H U lJ u ht l l ~ f H U M A L I H R A R Y • I t1 t UP 1 I UN I ~ l G N 0 R E.. lJ A ~ D A w A H N I N G 

M[~~A~E lS Pkl~TEU. TH!S UPTIUN 15 ~ll AUlUMATltALLV bY lHl 

~UMP!LlH. DULLAk CAHU l~ITlALllAllON AL~U CAU~f ~ 11 TU ~f SlT. IF 

THIS OPTION HAS NlVlK HEE~ lXPLICITLY "Hl~[Th A "~0~" WILL LEAVE 

THl Ul"1TIUN Sll. 

A FATAL ~VNTAX ~HHUH WILL HE PkUDU~lU If A "f HOM" 01-'TION APPlAHS 

.-.1r111~ THE. IMAuES HHUUGHT lN AS THl Ht~ULT Of A "$ FHOM" UH A 

"CUt'I Y" • 

A PHO~LEM wHlCH wOULU CAUS~ INPUT IMAGl~ TU tit MlS~ING FkOM THE 

~A~S TWO LISTlh~ HA~ bl[N ~UHRlCTlU. 

A PHUBLEM ~HICH CAUSEU PAS~ lwO TO Tt..HMlNATl wllH AN "t.()f NO LAl:jlL" 

lS CUHHECTEO. 

AN EHkU~EUUS ~AH~l~~ Ml~5Atif WHICH PHINTlU U~LY WHlN Th£ LAST IMAGE 

fRUM A Ll~RAHY ~A5 A $ CAHU HAS ~f EN k[MU~lU• 

THl LETTEH "5" NUW ~HlhT~ nN THl klbHT SI~E Of lHE LISTING Fok 
lMAGlS ~HICh tLJMl FROM SAVED INPUT A~ A Hl5ULT Qt A tt! f HOM~. 

uo~26 CUBOL • Nl~ AllHIHUlfS - 02-os•?J ...... ----- - --- ---------- - --------
l H l S (; H A N G E A U U 5 S E V t N N ~- W A 1 T H ltW T t. S T U l H l L 1 ~>T 0 F A L L 0 W A H L t 

Al1Hl~UTE5, THf FILE ATTHlbU1F5 AOUlU Akl tLl~lBLf• ~UHRENTBLbCK. 

~AHRlA~E~UNTHOL. AND TlMFLIMIT, THE TA~K Allkl~UTE~ ARE- MAXCAkUS, 

MAXLlNlS. AND JOHNUMblH1 FUR UlTAll~ ut 1Hl ~St or THESf 

AllHl~UTlS Rlf[H TO THl MC~ UR JNPUl•UUT~Ul ~U~~YSTf~ MANUAL~• 

U0~2~ CU~OL • <llATA•f'.4AM£> 15 <MNEMONll.> • 02·1~·13 -·-·- ----- . ----------- -- ---------- - --------
fHt ~ONSTRUCT 

St"U: I AL•NAt-1ES, 
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wlLL HESULT lN SY~TAX lkHOH 101 ~AGE 3•6 UF THE COBUL MANUAL 15 IN 

lk~OH IN SHCwlNG TH1~ AS VALIU ~YNlAX1 UOCUM[hTATlON WILL HE 
' 

t-<E v 1 !:>LU I 

U0~4l ~UBOL • "~ALL 5YSTlM" VER~ • Ol•19•73 ----- ---"- . ····· -······ ---· - --------
ft11~ CHANGf REMUVt!:> THt. RlSlRICTION lHAT 1Hl UAlA•NAME. IN THl:. CAL.L 
~Y~llM VlRA MU~T ~l A Ht~Okn WHOSl U&A~f I~ UIS~LAYe OISPLAY•l 

HlCOk~ AREAS AH[ NOW A~C[PTA~Ll. 

U0~49 CUBOL • SHURT ULO~K usr RUUTlNE - 01·1~·73 

----- ····· . ····· ----- --- ....... - ....... . 
A USt P~OCEDuRE Uff lNlU AS 

"USE AfTfH RfCURU SILE lRHOH UN <f ILE•NAMl>" 

~ILL bE EXf~Ulf U FUR lALH RlCO~U Of A ~LUCK WHICH I~ LESS THAN THE 

~PlC1f lE~ BLG~K SILE. A tAlAl ~Y~TAX EHkUH ~lLL ~RlNT IF THIS USE 

PkU,lUUkE JS S~lClf IEU fUR A Fill ~ITH VAHlAliLl LENGTH RECUROS OR 

~L~C~S OR fGH A FIL[ ASSIGNlU TO A UEVlCl OTHER THAN TAPE. 

uo~u~lNTATION Ii AL~U AUDfD To THl COM~Illk. 
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DAT ACOM ----·-· 
U0171 MCP•UATA~M • DCSYSTlMTAHllS INT~1NS1C • 02·1~·73 
••••• ········-- - -----·-------- --·-···-- . ----···· 
lht U~SYSTEMT~bllS lNTRlNSlC ENAbLlS AN ALbOL UR OCALGUL PROGHAM TO 

U~TAlN l~FO~MAllON A~UUT THE Cuk~ENT uATA~OM tNVI~ONM£NT. IT IS 

~kUVl~EO fOH U~f ~y THE SY~TlM/U~STATU~ PHU6kAM• A~O IS THtREf ORE 

~UbJlCT 10 FUTuRl MUOlf lCATIUN. 

UC~ySTEMTABL~S lS A REAL•VALUf O INlklNSIL. Thf CALLING SYNTAX lS& 

DCSYSTlMTABLfSC<UPTIUN>t<ROW>) 

<U~TlON> a:•<AHITHMlllC EXPHFSSIUN> 

<kUW> l&•<AHHAY RO~> 

i:.XAM~L.ll 

T I• UCSYSllMTABLES l31 All• •])J 

~EMANTICSI ............. 
1• THE l~FOHMATlU~ SEL£ClfU ~y <OPllUN> 1S COflEU INTO <HO~>• 

i • < k 0 W > 16 AL w A Y ~ H £!>I l f' U T lJ C l11'. l Al N TH l RE Q U f ST t. U 

1NFUHMATlON. ANU THl PHFVlUU~ ~ONlENlS Of <HUW> IS LUST• 

J. <OflIUN> SfllCTS THE lNfOHMATlUN ~S fOLL0~51 

0 = L ~ (; f ABLlS 

1 • D <.: f' lAHLE.S 

2 • LJ (.; c ~lAllON 1 Af1LF 

j • GENE: HAL lNFlJHMAlJ(INI 

A. <RU~> [OJ = BIT MA5 Of lNlllALILlD UCP•S Cl• 

Ea• lf <HUW> l0ltl3&1J = l THEN O~P #3 HA~ 

B£lN lNlTlALIZfD), 

H. <HUW>Cll TU <k0tN>l3J = UC FILE t-'REFIX• 



U0171 
••••• 

MCf•UATACM. • UCSY~llMTAHLES INTRINSlC .......•.. - ····-·······-· ··-······ . -······· 
TEHMINATEU ~y A ~E~IUOe 

c. <HU~>l4l • ~IT ~ASK Uf uc~-s UN•LINle 

o. <HU~>[5] • BTT MASK Of OCf•S CONf IGURro IN 

NllL • 

4 a Nlf STATJUN HlCURUt 

4• ~ITH THE fXCE~TION Of <OPTION> • J, OATACUM MUST BE 

HUN~IN~ wH[N THIS INTHJNSIC IS lNVO~lU Cl.E•1 AT LEAST 

ONE O~P INITIALIZED>. 

5, If THE lNTklN~lC 15 PRUPEHLY CALLlD ANO THE REQUESTED 

INfORMATlUN IS AVAILABLl1 lHE VALUl R[TUHNEO BY THE 

INTHTNSIC CT> CONTAINS THE tOLLU~iNGI 

A. T.LJ~l20l D SIZE C~OkOS) Of lNfOkMATION • 

NfW S1LE ur <HOW>. 

~. Tell9&~0l • MFMOkY AOOklSS Of THl k[~UESTEU 

Mc;P TAHLf, u· APPLICA~Lt.1 Ollil~WISE ZERO. 

~. IF THE lNFURMAl!ON WAS ~01 SU~CES~f ULLY U~TAINE01 THE 

\I AL U f RE l Uk NE D t:iY Tti E I f'1 T k 1 N S IC l NU 1 C A TE. S T h E RE A S 0 N A S 

H!LLOWSI 

•1 = OATACUM NUT RllNNlNu ANU 

UtJ Tl 0"'> NEY 3 • 

·~ = <UPTlUN> LSS O OR <O~TlON> GJ~ 41 

•3 • <INVALIO L~N TN <RUW> LOl '<O~TION> = 4). 

·~ = INVALlU NAME J~ <kUW> 

<Ut'TlON> • 4). 

·~ • UNKNOWN &TATlnN l<UPTlUN> = 4)1 

I• THE UPTlCJN UN!>TALLATION MUST 8t SET rtHlN ClJM~llING THE 

USER l"ltiUuHAMe 

~. ~HEN CALLEO WIJH <U~TlON> = 4, IHl ~TATlON UESIREO MUST 

B l S P £ C J ~- l E 0 f I 1 H f R H Y P l A C.: I N u 1 H t S T A T l U N N A M £ I N f H C U I C 

STARTING l~ <HU~>loJ, OH bY SPE~ItYIN~ THE 5TATlUN LSN IN 

<HO•olOl. 



00 ll 76 MCP•UATACM • SU~TRACT STATlUN [kHUk • 1U•J0•72PAtiE Sl ...... .......... . ····-··· ······· ----- . ········ 

Li01/6 MCP•UATALM • 5U~TkALT STATION fkkUk • 10•3u•72 
••••• ··•······· . -------· ....... ----- - ....... . 
fOH MOVE STAlJUN UCWRlll, AN ATTtM~T TO &U~THALl A SlATION WHICH IS 

NOT ATTACHED WlLL NOW H~TUHN UCwHilE EkHUH #1?11 ON PAGE 41 Uf THE 

UCALGUL LAN6UAUE MA~UAL• fHHUR #121 5HOUL~ Hl AUUED ~s FOLLOWS& 

1~1 AN ATllM~T Ta PlHFOHM Mn~£ 51A11UN WA~ MAU[ 

WHERl THl ~UUR~E S1AllLIN IS NOT AlTA~HlO TO lHl 

HLQUtST !Nu MCSe 

U0199 MCP•UATA~M •UPDATE LINE UCWHlll fUNCliuN • 05•30•72 ----- ·········· . ------ .... ······- -·-·-·-· . --------
IHl UPDATE LlNl ATlRl~UTE~ Ot~HlTE <1Y~l=131) ALLUWS AN MCS TO 

MOuifY THl AUAPTOH TYPE ANU/UR MUOlM fUH A ~AkTltULAh LINE. 

r<lwulHEU& .......... 
l• MESSAGE PAHAMlTl~ lMINlMUM SIZE c ~ WOk05) 

21 MSGC0)1(-7&RJ • 131• 

31 MSGl7l.C2l124l c DL •> LINl ADUHfS& 

4• MSG(811f2217l • 0 •> LlAVf AUA~Tlk ~LA~S UNCHANGtD 

~ 0 •> NlW AUA~ltk CLASS 

51 MSGl8J1C231l) • 0 •> NlW AUAPTEN klWUlHES MUOEM 

= 1 •> NEW AuAPTUR OlklCT ~ONNECT 

61 MSG(81.C71tiJ • 0 •>LEAVE MOl>EM UN(..hANlaEU 

SlMANTlCSI ........... 

• MUUINX •> lNUtX INTU MESSAGE fOH NEW MOUEM 
NAME1 

THl LlNl UPDATl IS ~EHfUHMEO fOR THE ~Pl~lf IlO L!Nl1 ANO If ANY 

~TATlUNS EXI~T ON THE LINf, THE LI~E IS L£f1 RlAUY. If MSGC6l1l231 

ll • 1, NO MODEM NAME MAY BF SPEClfll01 If MUUl~X ~ 0• THl NfW 

MUUlM NAM[ MUST ~[ IN EACUIC ANU 8£ TfkMINATlO BY A PERIOO• ONLY 

WALID' NUN•OEFAULT MOOlM NAMES AS SPECitlED IN NOL AH[ ALLOWlD. 
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MC~·UATACM • U~OATf LINE UC~HlTl FUNCTION • 05•30•72 -···· -----·-··· . ------ ---- ------- -------- - ··--···· 
t.XAM~LEI -····--· 

ALLUCATECMSG.ll>J 

MSG(O] S• 0 & 131[47&8); 

MSuC7l := O ~ 1C231ll ~ UL C?2115JJ 

MSGl8l :: 0 k 2C~J:~J & 9(71RlJ 

HlPLACl PUlNTEHCMSGl~J.~) HY "N[WMUU[M,"J 

HE~ULT a: OL~HITE CM~b)j 

U0200 
••••• ·········· . ---- --------------- -------· - ·····-·· 
1Hl MUVE/AOO/SU~TRACT STATION LJCWHITECTYPl • 130) HA~ ~E[N fXTENUfO 

TU ALLOW NlW LlNl AlTHl~UTE~ TO Hf SPlClf lE.U IN THE MOVE ANU ADO 

~UNCTIONS• ThE NE~ fUHMAf Uf THE MlSSAbl ~AAAMETlH IS AS FULLO~SI 

t<E.WU l l"ClO I .......... 
l• MESSAGE PAHAMlllH CMINlMUM LENGTH s 8 ~OHOS) 

~. MSGCUJ1C~l1HJ • 1JO 

3. MSuloJ.[3911hl • VARIA~T rIELDI 

,[2~111 = 0 •> llA~f STATION hOT HlAOY A~TlR MOVl 

1 •> L£AVf STATION REAUY AFTlR MOVE 

.c2s111 = 0 •>OU NOT UFDAl[ STATION ATTRI~UTES 

1 •> U~OATl STATIUN ATTRlBuTES 
AS SPEClf'lEU1 

4• MSGCOJ,[231241 • CUkkENT LSN OR Dl5 
51 MSGC71.C231241 = 0 •> SU~TkACT STATIO~ 

UL •> Uf5TINATION LINE AUORESS 

Ut"'T!UhAL. lNf"UHMATIUN <REQUIRED Tf MSuCOl1C2511l • 1)1 --······ ··········· --------- ·- ··--········· - ... 
61 MSGCAl :s NEW LlNt ATTRIBUTE.SI 

l2318) = NEW AOA~fER TYPE NUMFH. k 

l15&t:tl • 'f[kMINX • INUt:X TNTU MSu ~UH NE "4 TERMlNAL NAt-iE 

( f I 8] IC MOUEMINX :a INU~S JNlO MSG f OH NEW MOOEtil NAM£. 
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M~~·OATACM • MU~E ~TATlO~·DCWHITl fUN,TION • 05•30•72 
••••• .......... . --·· ·············-- ··-····· ..•...... 

7• MSGCTERMlHXl • NlW TlRMINAL NAME fOk STATION 
8• MSGlMOUEMlNXl • NE~ MODEM NAMl FUR STAllUN-

TH[ NE~ SEMANTICS FUH UPUATING LlNl ATTRlBUTlS 15 AS FULLOWSI 

If MSGCOJ.C2511J c 1 AND MSGC7J.C23124l ~ 0 THEN TH£ LINE 

ATTRIBUTES SPECif llU IN MSGf8l ~ILL ~l APPLIEU TO THE NEW 

Ll~E. IF A PARTICULAR AllR!BUTf flELU IN M~Gl8l lS ZERO• THE 

CUHRENT LlNE ATTHIBUTE WILL NUT BE MOUlfIEOe NAMl ATTRIBUTES 

MUST BE SPECIF1£U IN E~COJC ANO ~E TEHMINATEO ~y A PERIOD• 
THtY MUST CORRESPOND TO VALlO NON•OEfAUlT NAMlS IN ~Ole 

EXAMPLE a 
a•D••••e 

ALLOCATE CMSGtll)J 

MSGlOJ la LSN & 130 l~718l & 3[3911611 

MSGC7J I• O & 1 [23111 & OLC?2115lJ 

MSij[8J I• 0 & 89(2318] i NEW ADAPTEH lYPl 

& 9(15t8JJ I NE~ TEkMINAL NAMi INUEX 

RlPLACE POINTER CMSGL91•8> ~y "TEHMINAL29•"J 

RESULT a~ DCwHITE<M~~)J 

U0~3J MCP•UATA~M • UCP fAULT kESULT • 02•19•73 
••••• .......... - ... ----- ...... . ·····---
WHl~ A UCP f AUlT UCCUHS1 All CURHENlLY kUNNING MCS S WHICH HAVf 

!NITIALIZEO THEIH PHIMARY QUFUf WILL ~l~EIVE A ULP FAULT HESULT 

ME~SAGE (TYPE c 20) lN THtlR PHIMARY QUlUt• THIS tAULT Rf~ULT IS 

AL~u PLACED IN THE SYSTEM/SUMLUu. A UC~ tAULT ALWAYS RESWLTS IN 

lEHMlNATION OF THE COR~ESPONUINb OCC STA'K• TMlS NUTlf ICATION CAN 

UNLY UCCUk If THl UCP "STOP•ON•fAULl" SWllCH IS IN THE NEUTkAL 
(RUN) POSITION. THE fU~MAT Of THE OCP f AULT H[~ULT IS AS FULLOWSI 

1 • MSGCOleC~718l • 20 CMSG CLASS • O~P FAULT) 

• c ? 3 a 1 l • 1 

•[~217] • UCP NUMBEk OF FAILING oc~ 

• c t 5 ' 1 6 l = 0 

~. M~GC2l•C3~116l • 72 CSilE Of TfXT POkllON Of MESSAGt) 

J1 MSG[47124J a TIME OF MESSAGl (l/60 Uf A SlCuNU) 
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10. 

11. 

12. 

00233 MC~·OATACM • DCP FAULT RESULT • 02·1~•73 
••••• •••••••••• M ••• ••••• •••••• a •••••••• 

MSG[6J • TAGS or WLJROS IN MSGltll•>MSut17l 

•[4/14) • TAG Uf MSu(81 

• 
• 
• 

•(11141 • TAG Uf MS<H17l 

MSG(d]eC471241 • AA,AC,AI RE.GlSlEHS 

•C?.31241 • o,v,x HEuJSTERS 
MSGC9J • SM wl)RO 7 

MSCillOl • SM WURU b 

MSGlllJ • SM WORU ~ 

MSu l l 2 l • SM WOHO " 
M!>u[lJ] s SM WURU 3 

MSGC14J II SM WOHO 2 

MS<i[15} • SM WORU 1 

,[391161 • iNSTkU~TION ADDRESS Rlbl~GER 

1C471Al a FAULT lNDFX 

!J, MSG(16l = SM WORU 0 

,[2Jl~~l • MA HEGISTfR CONTENTS 

141 MS<iC17J • ~ORU HlGlSTER CnNTENTS 
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THt ~ALUlS OF T~£ FAULT INDEX CODE ANU THllk HESPlCTJV[ ~EANINGS 

Af<l I 

0 • 1NlTIAL1iE fHUM SCAN•uul 

1 a LM UATA l~VALlU AOOHE&S 

2 • LM OAlA PAHITY lHkUR 

3 • AUAPT[R CLUSllH lHROR 

4 • MM PHUTECl[U WHllE DENIEO 

5 • ~M UATA lNVALIU AOUHESS 

6 a MM OAIA PAHITY EHHO~ 

1 • MM UATA AtCESS lkHO~ 

8 • LM IN~T~UCTIUN TA~ lRHOR 

9 = lM lNSTHUCTlUN lNVALIU AODklS~ 

10 ~ LM INSTHU~JlON ~ARlTY ERROH 

11 a U~[X~E~TED TIMlUUT 

1~ • MM l~ST~UCTlON TAG E~ROR 



D0233 MCP•OATACM • UCP FAULT HE~UlT • 02·1~·73 
••••• ·········· . ··- ---·- --···· ......•.• 

13 = MM INSTRUCTION INVALID AODHfSS 

1~ • MM INSTRUCTIO~ PAklTY ERROR 

15 • MM INSTkUCTlON f"lTCH ERROR 

16 • ktCURSlVE FAULT 

uoi3~ MCP•UATA~M • OATACOM CRHOR LUGGING • 02·1~·72 
••••• .......... - ....... ----- ---·-·· •........ 
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U~lACOM ERHOR LOGblNG H•S UFE~ PHOVlOEO AS A O~ALGOL FUNCTION 
~ALLEU "OCEHHOHLOGGEH"• ~y S£LfCTlVELY lNVU~lNG THI~ lNTRINSICJ AN 

MC~ CAN HAV£ INFORMATION ABOUT HIS DATACUM ENVIRONMENT ENT£R60 INTO 
TH~ SY~TlM LUG, 

lHl UATACOM SU~SYSTlM <DCC> ALSO UT!LlZl~ THIS INTRINSIC TO 
UN~ONUllIONALLY HECOHO M~S INITIALIZATIONS ANO D~P f AULTS. 

TH~ SYNTAX FOR CALLING DCEHRORLObGER ISi 

OCEHROHLOGGEHC<MSG>,SIZE>> 
<MSG> Ila AN AHRAYJ AHHAY ROW Ok MESSAGlt 
~SIZE> 11• HEAL EXPRESSION. 

THl <MSG> 15 ENTERED INTO TH£ SY~TlM LOG fOH THE NUMBER Of WORDS 

~liE>) SPEClflEU1 PHEf IXlO BY A 6•WOkO HEAUlH AS OlSCRlBEO IN THE 
WOkK fLO~ MANAGEMENT DOCUMENT• THl MAJO~ TYPE A~SIGNED TO THIS 
ENTRY IS FtvE- ANO THE MINOR TYPE IS SlT TO touR. 

THl FOHMAT or THESE RECOHOS IS ALSU Olf 1Nl0 IN THE WORK FLOW 
MANAGEMENT DUC~MENT1 

lf THE GIVEN LOG HECUHO COULO NOT BE ENTlRlO IN THE SYST~~ LOG, 
UCEHRORLOGGEH WILL RETUkN A NEGATIVE NlSULT lNUl,ATl~G THE S~ECIFIC 

kEASON THE REQUEST WAS OlNiro. THE VALUES R[lUkNEO BY 
UClR~UHLOGG[R AhO THEIR RESPECTIVE MlANINbS ARll 

O LOG ENTRY MOOl SUCCESSFULLY 
•1 <SIZE> PARAMETER WAS GHEATlR THAN THE TRUE SIZl OF <MSij> 
•2 CALLfH IS NOT A VALID MCS OR HAS NUT lNlTIALilED HIS 

PRIMARY QUlUE• 



00234 • DAlACUM EkkOk LUGbl~G 
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••••• .......... - ······· ··-·· ·····-· . ·-······ 
•J A Dl~K ERHOH OCCURREU ATTEMPTING TO LO~ THE lNTRY• 

lXAMPLEI 

U0~7~ UATA~OM • UCALGOL QUEUF TANKING • UJ•23•73 
••••• ....... . ···---- ..... ....... . ....... . 
~H~~ INSERTING A MESSAGE TO THE HEAU Of A QUEUE, THE FOLLOWING 

~HU~LEM CAN OCCUkl IF THl ME&SAGE TO ~E lNSEkllO IS LAHGE ENOUGH TO 

1NVOKl UlSK lANKING1 THE LAST MESSAul CURHENTlY IN THE MEMORY• 
kl~IUlNT POHTlON Uf lHE WUlllE WILL Bl TANKlO TO UISK BEHIND THE 

LA~T MESSAGE IN THE QUEUE. If THE MEMUkY•kESIOENT PORTION ur THE 

wUlUE IS EMPTY, THEN Thf MFSSAGf TU BE lNSEkTEO WILL er TANKED 

blHINU THl LASl MESSAGF IN THE QUlUl, klGARDLESS Uf WHflHfH IT 

~HUULU GO 10 THE H£AD Of THE QUFUE UH NOT. 

U0~85 MCP•UATA~M • U~UATE LINE ATTHlbUlES RESULT • 04•11•73 --··· .......... . --·--· .... ·········· ··-··· ....•.... 
MESSAGE FOHMATI 
•••••••••••••• 

MSu(OJ1[471AJ • 19 

MSbCOl1[391401 • AS OklulNALLY PHESENTED TO UtWRllE 

MSuClleC471Al a O•> UPDATE LINF SUCCESSfULLY tOMPLETEU 

- O•> INTEH~RlTEO AS THE UCWRlTl EHROH VALUES 

~kAG~ATICSa ·····-····· 
AN MCS PEHFORMING AN U~DATE ~INF ATTRl~Ul[S UCWRlTE (TYPE•l31) WILL 

hECElVE A TYPE 19 RESULT MESSAGl AT THE COMPLlTION UF THE REQUEST1 

U0~86 MCP•OATACM • INITlALIZF PRIMARY ~UlUE • 04•11•73 
••••• .......... . --··-·-··· ·····-· ..... . -······· 
WHlN A~ MCS PEHfORMS AN INlllALIZl PRIMARY QUEUE OCWRlTE (TYPE•O>• 
!NfOHMATION 15 Rf TUHN~U 10 THf MCS VIA THl MlSSAGE PARAMETER. If 



PAGE 5 7 MCP•OATAtM • INlllALIZl PHlMAkY ~UEUf • U4•11•73 
•••••• •..•...•.. - -·----···· ·····-· ..... . ....... . 

THt fASSEO MESSAGE IS TOU ~MALL TO CONTAIN THE 1Nf~RMATION1 A N[W 

MESSAGl AR£A WILL ~[ ALLOCATfO lN PlACl ur IHE UHI~lNAL ARFA· THE 

t UtcMAT Of. THE MESSAGE I~ AS F OLLCJWS I 

MSGtOl • UNCHANGlO 
M~Glll • NUMBER Uf THIS M~S 

MSGt2l • MAXIMUM VALID LSN 

M~Glll THAU MSGC5l • UNLHANGFO 

M~GL6J • ~~lflX Of THE CUHRENT UATACOM f ILl 
lN tbCOIC1 lERMINATro BY A ~l~Jou. 
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~UH~OSEI 

NE~ FEATURES ANO OOCU~lNTATIUN CHANGES 
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UATA MANAGEMENT ··-- ······---· 

OM670U • OMUPDATF • 0?•19•73 ······ . ···-···· . ·······-
DMUPUATE lS A ONl•TIME ONLY ~ROGHAM THAT 

CONVlHTS EXISTING lle3 DATABASES TO 11.4 

DATABASES. IT WAS WRITTEN SO THAT THE 
USER WOULD NUT HAVE TO RlGE~ERATF HIS 

OATA·~ASES OR RECUMPILE HIS PkQijRAMS THAT 

USE THOSE UATA•HASlS• 

~OMfILE INFORMATIONI THE FILE TAPE SHOULU BE LAHEL EQUATfO TO 
"SYMHOL/OMUPOATEh ANO A S MERGE CAHO 

INCLUDED TN THE CAkO U~CKe 

HUN lNFORMATiONI 

A~llONSI 

THE O~JECT JOB WILL LOUK FOR A CARO FILE 

WHOSl NAME IS CARD1 THE CA~O FORMAT IS 
fHE£fOWM AS FOLLUWSI 

OATA•BASE • <OATA•BASl NAM[>J 
THE STEPS fOH HUNNlNG AREi 

l• LOAU THE UATA·~ASE TO BE UPUATED. 

2• HUN OMUPOATE. 
3, If NO fHRORS ARl NUT[O, THE uSrR MAY 

THEN COMMtNCl TO USE THl UPOATFC 
OATA•BASE OA Hl MAY OUM~ 1T TO A 

TAP[ f OR LATER USE. ThE USlR SHOULO 

Ul CARlfUL ANU NUT FORGET TO DUMP 

THE ERRORS Fill ANO THE ALTfRfO 

"UVlRfLOWtt FILE• 

UUMPUATF GENERATlS A f lLl CALLlOI 
OM/<OATA•BASl NAME>/ERRORS 

ANO ALSO GENERATlS AN SUL DICTIONARY 

HECOkD FnR THE UM/<OATA•BASt NAME>/ 

OVEHf LUW THEN CHANGES THE ~AME or THE 
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----·- - ------·· . ········ 
UVEHtLuW tlLE TU AN AVAlLA~LE STRUCTURE 

NUMHER. THl Nf ~ ~ThUCTUHE NUMMER Uf 

OVERtLUW FILE IS THlN !N~EkltU I~TO RfCORD 

ZUHI Ot THt. SOL Oittl:.CTUkY • 

NUT ALL OATA·~ASt~ hAVf A OM/<DATA•MASE 

NAME>/UVlRflOW Fill. UMU~OATl MUST Sllll 

~t HUN TU GfNlHATE THt OMl<UATA•AASf 

NAMf>/tHHnkS f lll• A MESSAb[ Will H[ 

lNSfHTlO lNTU lHl LOG ThAT THt LHANGf OM/ 

<UATA•HASf NAMt>/UV£HflO~ 10 UM/<OATA•~ASl 

NAMF>/<NUMHEH> 010 NOT OCCUR. ThlS SHUULO 

8 f. I u NU R [ D • 

IJ0~5'> UM6700 • UM - Ht~UEST HANDLlH l~tCullUN • ut-19•73 ·-·-· -··-·· . ·- - ------- ··-·-·- ----···-· . ·····--· 
Hl~uEST HANULlR~ fUH A tilVEN UATAUA~f Wtkt ~klVlUUSLY PROCfSSED AS 

SYSTEMIOM670u. THtY AR[ NUW PHnCESSED A~ OM <UATA~A~E·NAM[>. 

U0~!>6 0 M 6 f 0 U • D M • !:> 0 L l M P A ll V t M [ N ·r S • 0 ~ • 1 'J • 7 J 
••••• ...... . -- . --- ------------ - --------
t'lJt<t-'USt:. a ----····· 
~YM~UL/SULS HE~LACE5 SYM~UL/SOL/STHU~TUkl ANU ~YMHOL/SUl/INITlALIZ£1 

TH!S l~AS OONE. TO IMf'HllVl STAtilllTY, OlJ'-UMf_NTAl!DN ANO 

MA!NlAl~AtHLITY, 

~OM~!Ll lNFOHMATIONa 
••••••U ···--·-···-· 

~Y~TEM/SUL/SlkUCTURE IS COMPILlU ~y LAM[l l~UATIN~ lHl TA~l f 1Ll 

f O~ UCALGOL TU "SYM~OL/SULS" ANU lN~LUOlNG A $ SET STHUCTU~t AflfR 

fHl S ~ERGl ~ARD IN THE CAHO U£CK1 SYSTlM/SUl/lNITIALIZl IS 

~UMPllEO I~ A SIMILAR MANNlH AS ABUVt ~lTH THf EXClPTION Of THl S 

~ll STHUCTURE CA~O WHICH SHUULO ~E Hf~LAtlU ~y A I ~fl INillALIZf, 

tHJf-4 INfORMATION& .................. 



OM6/00 • UM • ~OL lMPHUVlMlNTS • 02•1~•73 
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U0256 

----- ···-·· ... - --- ------------ . --------
~AME AS PHEVIOUS SULS EXClPl THAT HUTH Thl SOLS ~uw USE ~ STRICT 

1N(EH~RETATIUN Uf SYNTAX ANO SPFLLlNG )HUM lHE DOCUMtNTATION• 

l"'IT fAL.L.SI 
••••••••• 

lHl PHOBLEMS THAl Wlkl NUTlO HY ~EUPLE CWNVlkTlNij fHUM "OLD" SOL TO 

"Nt.w" ~DL WEHf I 

1 • f Hl S THUl: TUfH_ S ~OH ~YSTtM/SUL/INlllAllZE W[t<E UP BY ONE 

~EC AU ~E. Of STRlJCTURt.. ONE NOW UElNG F<ESEkVE.0 FOR THE 

OVEkFLOW FIL.Ee SYSTEM/50L/INlliALiiE UECK~ WHICH 

REFERENCE S HWC l URf. NUMBlHS MA'f Bl WkONG' SINCE THE 

O~l~tLO~ FIL£ WILL ~lCUME STRUCTUk[ #la IF H[GENERATING 

UNDER 2•'+• ALL STRUCTUH[ NUMtH.kS UStO IN THE. 2.3 ~OL/ 

lNITlALlZE OlC~ ll.£., SET 12 HLUCKFACTOH & 101) WILL BE 

on· tiY UNf SIN(.;E STtrnCTUAE #1 IS NOW USlO FOR ONE 

OVEHFLOW tilt.. 

2• THE SPELLING ANU SIZE Uf KEY WUHU5 WAS NOT ENfORCFU IN 

THt "OLD" SOLe HOWfVfH, "N[Wh ~UL 00[5 MATCH THE 
DOCUMENTATION MURE CLOSlLY Cl1b11 PRlVIUUSLY SETSONG 

COULO HAVt HEfN SUBSTlTUTfO FUR Slll1 

r-.Ew FEATURES& ... ·······-· 
THlRt HAVE BEEh TWU NEW 

UEfAULT ANO I OPTIONS, 
~YNTAXI 

UEfA~LT <UffAULT OPTIUN>J 

FEATUHES AOUlO TO THE SUL Se THEY ARE 

UEfAULT IS HANULlO WITH THE FOL.LOWING 

<UEfAULT UPTIUN>ll• POPULATION •<NUMBlH><UEfAULT UPTION> 
/LJEVICF•<OISK><OEf AULT U~TlON> 

<DISK>la:s DISK 

/OISKPACK 

<STAT£>11• UN/OFF 

/UU~llCATEO • <~TATE> <UEFAULI UPTION> 
/<EMPlY> 
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L>0256 ...... ...... . .. - --- ------------ - ----·-·-
<NUM8ER>ll• C~OSlTlVE INTlGERl 

UlfA~LTS ALLOW THE USlH TU CHANGE THE NUkMAL U[tAULTS TO SOMETHING 

MO~[ AGHEEA~LE TO HIM• THl POPULAllON UEfAULT ALlUWS THf USER TO 

CHANGE THE VALUE OF OUL PU~ULATION • * fkUM 10000 TU SUMETHING MORE 
!N LINE WITH THE SlZE Of HIS UATA•BASl. THlS POPULATION IS ONLY 

USEu TO INlTlALLY ALLUCATt SPACf ANU DUl~ NOT IM~OSE A LIMIT TO 

t'UPUL~1TION. 

lHt UEVICE OlfAULl ~lLL ALLO~ THE USlH TU ~PlClf Y ~HER£ ALL HIS 

UAIA·~ASl FILlS Will k[~IUE• ANY UE~ICl S~l~lfllO ON INUlX ANO 

tlLE SJATEMlNTS IN ~lHUCTURl AS WELL A~ ANY SlT STATfMFNTS Fok 

!NlTIALllE ~IL~ OVEHRIUE THE DlfAULT CUNDlllUNa THf VALUE OF 

UlfAULT UEVICE IS USED BY SY~TEM/SUL/SlHULTUHf TO UETERMINf WHERE 

ru PLACE THf UM/<UATA-~AS£ NAM[>/SUL flll. lT WILL HfSIDf ON THl 

UEVICE SPECJfllU IN THE Df VI~f nEfAULT SYNTAX• UM/<~S·NAMf>llRROHS 

~1LL ALSO Hf PLACED ~HEREVlH THf OlfAULT OEVlCl SPECIFIES. 

THL ONLY f ILl NOT AfflCTED BY THIS STAlEMENT IS O~l<UB•NAMl>/UDL. 

!T MUST AL~•YS RlSlUE UN HEAU•Pfk•TRACKa 

lH~ UUPLICATtO DlFAULT ~lLL ALLfl~ THE UStH TO SPECIF~ THAT ALL DATA 

MA~Aij£MENT fILES (EXCEPT OM/<OATA•dASf•NA~l>/UOL> ~Rt DUPLICATED• 
AijAlN THl~ MAY 8£ OV£H~lUOlN FOR S~lCltIC FlllS IN 1H£ SET 

~TATEMl~T FWH SYSTEM/~UL/INITJALIZE. TH[ £~HOH fllt WlLL BE 

~U~~ICATEO If UU~LICATEU • UN ANO WILL Bl A bY~TlM OUPLlCATfU FILf. 

ALL UTHEH OUPL1CA1£0 f ILE~ ARl UUNl THHUUuH 0M67ou. THE INITIAL 

vALUl~ Of THE UEfAULT Aktl 

POPULATION • 10000 

UtVICE • UlSK 

UUt'LICATfU c (Jff 

t.XAM~LEI 

?AUN SYSTlM/SOL/STfHJ{;JlJH[" 

?UATA CARO 
Ot.:f Aul T 

POPULATION • 65000 

UEVlCf = UlSKt-'ACK 



00256 OM6700 • UM • ~OL IMPHUVl~l~TS • 02•19•73 
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UUPLlCAH.D • ONJ 

C OT~ER STRUCTUHl CAkUS 
( 

?END 

THt.. EffECT Of THIS WOULU HEI 

PAGE 62 

~Uk ALL SlTS WITH PUPULATIUN c•, 65000 ~OULU ~E USfu TO 

CALCULATF SUCH THING5 AS AREASIZl, BLUCKlNG, ETC. 

ALL f ILF~- UM/U~OOl/: WOULU RESIDl U~ OISKPAC~ EXCEPT UM/ 

LHWOl/UOL. 

ALL f ILFS- UM/U~OOl/= wuuln BE DU~LlCATlD fXCEPT DM/08001/00L. 

ft1 l 0 0 L L A R Cl P T l 0 N S A k E S l M ll A H T 0 T H U S t U f T HE ~ 6 1 0 0 C 0 tA P I l E H S J 

HH.Y AREi 

UEBUG lHIS SETS THl TRACE BUULlAN WHICH WILL EVOK£ THE 

DEBUGGING ~OWTINE Uf SOLS. 

Ll~T if TS THl LISTA ~OOLlAN. If LISTB iS fALSf, NO 

LlSTING ~ILL HE GfNERATfU CEXCtPT tOH lRHORS>a If 

lRUE. THEN NUHMAL LISTINuS WILL ~[ GENlRATEOt 

RtS[J 

Stl 

PO~ PUPS A ~tt·~Il STAC~ WllH A fALSlt 

riESET PUSHES A 46•H1T STAC~ WITH A fAL~E• 

SET PUSH£5 A qh•tiIT STACK wlTH A TkUEt 

lf THE L!ST OPTlON IS SLT- THLN THE GENERATED 
LiSTIN~ wlLL Bt SINGLE S~A~~o. 

' NU T l:. I L I ::> 1 ! S T t1 E UN L Y ! UP l I UN W 1 T ~i AN 1 N I 1 I AL V ALU [ 0 f TRUE. • ) 

~HANij[S TO SYSTlM/SUL/STkUCTUREI ----·-· ·- ----------------·-··-
~THUCTUHE NUM~EH UNl IS NOW klSEHVtU f ~H THE "UVERFLOW" fllfJ 

lHlRftUHE1 USEH ~THUCTUH[S Nnw STAHT AT 1wo. THIS ~OUlO CAUSE A 

~kUBLEM lN SYSTfM/SUL/INITIALilf I~ lHl SET ~TATlMENT IS USE0J l•E•• 

ULU CAHO UECKS ~1TH Thl SET ~TATfM£NT IN lHEM HUST Bl HEMADE. 
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fl~ES AND UVlRfLOW tlLfS fOR LISTS A~l NUW ~LUCKlD TO A SEGMENT 

dOUNUAHY UP TO A MAXIMUM Uf 1000 ~UkU5• THIS WAS OONE IN AN 

ATH.Mt"T ro (a£T MOR[ nf IC!ENT US[ (J~ Ul~K ~HE:.N 'JHl IJAlA•BASl f ILES 

ARl STHUtTUHEU. THIS MAr ~r nvEHRIDDE~ I~ SYSllM/~OL/INITIALILE. 

~HANG£S TO INITIALIZEI -······ .. ·······--·· 
THl fO~LOW!NU SYNlAX HAS Bl[N AOU[U TU lh~ SYNTAX fO~ ~£Ts 

DU~LICATfU = UN/Off 

Dt.VlCE = <lJlSK> 

<DIS~>I&: OlSK/OJSKPACK 

u lJ t" L I C A T E. D A L L Li w S T H t.: U ~ t k T 0 lJ ¥ £ H k l U L T t1 f U l ~ A U L T V A l U E 0 F 

UUt"LlCATE~ C~El UEfAULT IN NlW FlAlUkl~). 

~ U U l T S Y N T A X S H 0 U L 0 H E. A L l t. R l D A S ~ U Ll. U w !:> I 

<AUOlT MEUIUM>ll= OLVICE = <KINO>/<lM~TY> 

<KlNO>ll~ 01SK/UlSKPA~K/TAPE7/TAPE9/Pl1APl 

~THuCTURE NUMB£~ UNl IS NOW HESfHVlU fUH THE OVfHfLO~ FILE, 
THlHEfOHE, ULD SYSTfM/~IJL/INITJALlll UEl~S WILL HAVl TO Bf CHANUfO 

TU HE~LECT THIS MOD1f ICATIUN. 

~OtHH::CT lUNS a ·····-······· 
lHl fULLO~IN~ HECOHUEO lHRUHS HAV[ ~EE~ LUHklCT[UI 

11 RERUNNING SYSTLM/SUL/INITIALILl WILL NO LUNb[H lNC~lASl 

THE INDlx•5f~UENTlAL lA~LfS WITHOUT bUUNO. 

21 CHANGlS lN BLOC~ fACfOH ~Uk MANOUM lNDlX WllL NO~ Hl 

HE.fLf~TlO IN Tht FILE FUR THAT lNWlXe 

3. INOEXSIZE. PARAM[TfHS l1 f THl INOlX ST AT t:..MENT ~ROM SYSH.M/ 

SL)l/STRUCTUHl WUlJLO PRfVIOUSL lJNLY tit:.. USf O If All ~lR[ 

~UN•Z£RO. UNOE.k THt HNf"W" SUL ThUSt WHCJ~[ VALUf IS NON• 

ZEkO WILL ~t USfUJ ANO If THt f-'AHAMt:..lt.R l !> LfRO, THEN 

srSTEM DEFAULT ACTION WILL OCCUk ~OH lHAT PARAMlTlR. 
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--··· ...... - -- . --· ------------ - --------
~. PHEVIUUSLY IN SYSTlM/SUL/INITIALllt A USER CUULD SPf~lfY 

AN ONLY oPrlUN c1.~.. LIMITSUNLY Uk AUOilONLY, Fl~.> 
' 

ALUNG WITH A SEf ~TATtMENT AND THl OATA•BASE WOULD NOT Bf 

lNlTTALlLtU OH HElNlTIALlZlU. UNUlR THE "NEW" SUL A 

~AHNI~G MESSAGl WILL ~E ISSU~U A~U THE DATE•bASf WILL fiE 

!NlTIALlLtD Uk ktlNlTIALJLEO. 

5. If OlSJOINT ASSULIATlO SlTS WITH UROtRiNijS HAO CONTAINEU 

A SET w!TH MURE THAN 45 TTEMS. THl Uf~SlT TO lHE OROfklNG 

ITEM ~ou~u ~E WHONG. THJ5 HAS ~[lN CUR~FCTEO· 

U0~57 OM67UO • OM. UDL EXECullON - u2•19•73 ----- ...... . ... --- ·····---- . --------
~N!ll AUNNING SYSTlM/UUL, "UDL <OATA~ASl•NAME>" W!LL Hf DISPLAYED. 

U0258 UM6700 •OM• SOL ExECtJllON • ~2·19•73 
••••• ...... . .. - ... -----···· - --------
wHlLE ~YSTEM/SULISTHUCT~RE IS RUNNING, A OlS~LAY Of lHl FORM ttSTH 

<UATASASE•NAME>" ~ILL APPEAH ON TKE tUNSULle T~IS l~ k£PLENISHED 

AS EA~H ~THU,TURl J~ CUMPILEU1 

~Y~TlM/SUL/JNITlALILE wlLL DISPLAY A MlSbAuE. "lNll<UATABASE•NAME>~. 

U0~5~ OM67UO • UM • DATA ~O~PACTIUN • 02•19•/3 
••••• ---··· ... - ---- ---------- - --------
lNl UATA COMPACTIUN fAC1LlTY Of UM6700 HA~ ~llN IMPROVED ANO 

THUROUijHLY TESTEU. l~ APPRUP~IAll SlTUATIUNS1 1T WILL YIELD A 

~UdSTANTIAL kEUU~TION lN DISK SPACl f Ok A ~£~ATIVELY SMALL OV£RHEA01 

U0~60 OM67UO • GLOUAL FOR fMRlULJfU 5ll& • 02•19•13 --··· ...... . ------ ... -------- ---- . --------
lf ijLUBAL IS SPf~lfilD fUH AN [M~lUUlU SlT AND l~ NOT RfSIUE~T, 

IHE~ THE ~Ill IN ~HICH IT H[510rs CLIST UVER~LUW fILt) WILL NUT ANO 



0 10260 UM6700 • GLOBAL ru~ lM~lODEU SETS 65 ., .... ...... . ......... ---·-··· ···- ........ . 
CAN~OT BE ~LUCKEU• 

U0~61 D M 6 7 0 0 • H A~ D 0 M ST RU C 'TlHH. • 0 2 • l 9 • I 3 
••••• ...... . ·-·--· ···-····· - ···-···· 
lf A KEY Of HETklEVAL IS OlCLAHfU TO HE HANDUM AT SOL TIM[, IT MUST 

hAVE ~EEN ~E~UIREU IN UOL ANO MUST NUT HAVE ~El~ IN A SlT WITH 

~Ot"wLi' TI ON••• 

U04'!62 DM6700 • R[QUl~ED 11£MS • 02·1~·73 
••••• ······ . ····-··- ----- . -----·-· 
A Pril~~lOUS LIMITATION WHfHfAY ONLY 41 lltMS COULL tXPLICITLY BE 

HEwuIREO HAS BEEN REMUVlO. 

U0~63 UM6700 • MUDlfY OHDlR nf OJ SET WITh lA • 02•19•73 
••••• ...... . ······ ····· .... --- ---- -· ........ . 
MOUif Y OROEHING Of A UlSJUINT SET WITH AN fMHlODED ASSOCIATED SET. 

lXAMPl.E 

Sl SET 

POP 

OROERfD ON A 

CA ALPHA C 2 )J 

8 DNC6)J 

) ' 

52 SE.T 

tJOP•lOO 

(X ALPHAC6)J 

SJ 5lT 
PUP•4 

OkDEREO UN A 
<C~NTA!N~ NUMBlRS Of Sl> 

PRlvlOUSLY ANY ATTEMPT TU MOUIFY THE KEY Of UkUERlNG FOR ANY MEMBEH 

Uf A UISJOINT SET, 511 THAT HAO AN fMblUUEU SlT1 53, ~ONTAINING 51 

Att4U llHOE~Ell ON THf SAME Kt.'f AS ~1 WUUk.U tH'~lJLI !N A STATUS ur 101. 
lo 

lHlS R£STRI~Tl0N HAS HllN fASEO SOMEWHAI. THl KEY UF OROfRING fOH 

A MEM~EA OF A UISJUINT SET1 Sl1 MAY ~l MODlf 1£0 PHOVIDED THAT THIS 

MEMBER IS ~OT ALSO A MfMBlR nt ANY [MblUUlD ASSOC!AlfU SET c1.r. 
~3)1 NOR POINTED AT VIA LINK IN ANY SET. 
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OM6700 • CUKHENT AfTFH MODIFY • sroHr • 02•19•73 
••••• ...... - ................... ····· ........ . 

UU~6~ OM6700 • CURHlNT AFTEk MOUlf Y • STOHE • 02•19•73 
••••• ······ - ------- --·-· ···-·· . ----- ........ . 
IHl STORE AFTEH A MUOIFY WiLL NnT CHANGE THE CUHHENT Cl1E• 'URRENT 

kECo~u ~UM~fH>· THIS IS A CHANGE FHOM 11.3. 

THlHE ARE T~U INSTANCES IN WHICH THI~ CHANGE WlLL PRUVIOE OlfffRENT 

KE~uLTS fHOM THE PHEVIUUS SCHlME Of CHA~GlN~ THE CUkRlNT AFTER THE 
~TUkt Af TE~ A MOUIFY. 

l• MODlfYINu THf KlY OF OHOERING 

THIS CHANGES TH£ LOGICAL POSITION uf A MlM~ER lN A SET BUT 

TME CUHRENT PUINTEA HEMAINS WHERE IT WAS AFTER THE MOOlfY1 

EXAMPLE 

Sl SET 
POP a• 
uRIJEkEU ON A 

CA 

B 

• 

ASSUME A • 5 

~OUIFY NfXT Of Slt 

MOVE 10 TU A. 

STORt: Sl. 

(ASSUME 'URRiNT IS MlM~ER #21 

AND A•5) 

CCUHRENT REMAINS 121 EVEN 

THOUGH f HE MEMBlH WITH A•10 MAY 

fj( MEMBt..R #101) 

2• MOUlfYING A RANDOM KlY Of HETHlfVAL 

M001FY1N~ A RANUUM ~ET Of R£TklEVAl ALSO CHANGES THE 
LOGICAL POS!TION Of MlMHER IN A SET HUT NOW THE CURkENT 

PCINTfri WILL NOT ~E CHANGFO AfTlR THE STURE1 
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U0~6~ UM6700 • SUL • INUEX ~AHAM[TlkS • OJ•07•7J 
••••• ------ .... - ----· ··-------- - ·····-·-
TH~ fULLOWING 5YN1AX IS ADDEO TU THl bYNTAX fUH INOlX IN SYSTEM/ 

~0~/~THUCTURE TO ~E USEU AS A~ ALlEkNATIVl SYNTAX fOR INOEXSIZf. 

lHlY AHE AS fOLLU~Sa 

COAHSE • <NUM~EH> 

THIS IS US[O ~, THE U5Ek lLJ ~El TH[ UlSIHfD cn~HSl 

TA~LE SIZE (NUMAER nt lNTHIES Pfk COAHSf TABLf) 

FINE • <NUMB£k> 

THIS IS u~~o bY THl USlR TO ~ET THE U[SIHEO FINE 
TA~Ll Sill (NUMB(R nt ENTklE~ PlH f INE TABLE). 

INITIAL = <NUMBEH> 

NUM~ER 

THIS IS USED BY THf USE~ TO Sll THE D£SlREO INITIAL 
LOAU FA~TUR1 IT MUSl SE LE~~ THAN OH EQUAL TO f INE1 

SO THIS MUST HE bfT AfTEH flNE IS ~fl1 

CURl NUMOf fABLES 

(OHJ NUMBERQFTABLES • <NUMHlA> 

THIS IS uSEU ~y THE USlH TU SET UP THE DESIHEO 

NUM~EH UF BASIC 1A~L£S. 

TA~LESllE • <NUMBER> 

fUH HANOOMI 

THIS IS US[U TU SET UP THE DlS!H~O NUM8EH ur ENTHIES 

lN ThE ~ASI~ TABLE. 

iLOCK • <NUMHER> 
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....... . --- ...... ·········· . ········ 
rH!S lS USED ~y lHE USER TU 'HANGE THE NUMBfk Of 

bLOG~~ IN THE ~ASIC ARlA. 

(UHJ BLOCK c <NUMBEH> 

fOk tHTs 

THIS IS USlU dY THE USEH TO ~HANGE THE NUMBfR Of 

r AuS PU~ Ht.'-lJRL). 

BLUCK • <NUMHt.R> 

IHI& IS USlU MY THE USlR TU ~ttANij[ THE NUM~ER OF HIT 
VECTORS Pt~ R£~0kO. 

68 

ALL THE A~OVE AHE TYPE DEPlNUENT, ERijQ, TYPE MUST BE SlT BEfUHE ANY 

Uf THE AUOVf A~E USED• 

LJ0~69 UM6700 • OM • UUL WARNING • 02•19•/3 
••••• ······ . .. . ... ....... . ·-···-·· 
lHl tULLU~INu DUL IS ILL£GAL BUT NOT CURH~NTLY SYNTAXEU AS SUCH• 

Sl SET 

POt> = 100000 

OHOEHEO ON A 

< 
• 
• 

• 

• 

• 
)J 

Se SrT 
POP • 4000 

ORDERED ON A UUPLlCATlS ALLOWED 

<CONTAINS MEM~l~S OF St>J 

!f A DA OH IA SET IS URUl~£0 ON A KEY IHAT l& ALSO A RETRIEVAL Ok 
uHUEHlNG K[Y Of A OJ SET AND THF KEY UUE~ NUT ALLOW UUPLICATES THEN 

THl OA OA IA KEY MAY NOT ALLU~ ou~Ll~ATE~. 
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uo;.::90 ·uMntOO - OM • NEW STATUS • 02•16•7J 
••••• -·-··· ....... ------ - ···-···· 
A NE~ STATUS HAS BEEN AOUlO. 51ATUS • 8 lNUJtAl[S AN ATTEMPl TO 

PEHfOHM AN O~E~ATlON ON A SUBSUMBEU M[Mb[k THAT HAS NO CURRENT 

MA STEIR• 

UO~t54 OM6100 • OlSIGN Of HfCOVERY fOH UM6700 • 04•03•73 ····- ...... . ······ .. ------·- ... ...... . ----·--· 
TA~lE OF CONTENTS 
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U\J264 
••••• 

UM6IOO • UESlbN UF RECOVERY fOk 0Mb700 --···- - ···--- -- ··--···· ·-- ...... . ....... . 

4.3.2. 

14,j,J. 

4e4• Pl ff ALL~ 

HlSTAtH FTLl 

4 • 3 • 1 • 1 • 

4,3.1.~. 

TASKVALUI:. 

NAMf 

5YSll~/bETDMRlSTARTf ILE 

t:XAMJ-'L[ C£lBOL JOb 

~.5, SUMMAHY Uf HlSTART PROC[UURlS 

5e DUPLICAT[O FILES 

511• lNTROOU~TlUN 

S12• NAMING CONVENTION 

5,3, SU~ INTERFACE 

5.3.~. 

UEf AULT CLAl.JSf. 

INOIVIOUAI SPlCif lLATlUN BY STkUCTURE 

EXAMtJL£S 

5e4• UMPHlNllT lNTlH~ACr 

b1 DlSK PACt\ 

611• INTHOOUCTIUN 

612• SDL INTEHfACf 

6.~.1. 

6.2.2. 

6.2.3. 

Of.f AUL.l CLAUSE 

!NUIVIUU~l SPECitlLATIUN dY STkUCTURE 

EXAMt"ltS 

6,J, OMPHINllT lNTlH~ACf 

r. l•u tHHllR HANOLING 

7,1, EkHUR fill 

7 • 1 • 1 • 

1.1.2. 

r • i • 3 • 

LAYOUT Of UH~OR f Ill 

H£COk0 LAYOUT 

OMPRlNTIT lhTERfACl 

I,~. NEw STATUSES 

70 



00A>84 DM~/00 • u~Sl~~ OF RECUV[RY f Ok ~M~700 • 04•0J•7~AbE 71 
••••• ···-·- - ........ ····---· --- ------ - --------
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THE WOHO "RECUVEHY" IN THl TITLl l~ USED TU ~NCOMPASS THE 
lNflkf SlT UF 1-'RUCE.OUfn:..S PUR UATA lHSE kt.COVERY. IT tS 

ALSO USfU IN THI~ un~UMlNT wlTH A VEHY 5~ECIFIC MEANING 

lNTfNDtO. SEVft<AL nTHER WUkUS AkE AL~O USfO WITH 

SPtClf IC MtANlN~S IN MlNUe I~ AN AllEMPT TU AVOID 

SfMANTIC ~UNtUSlUN~ THl~E WUkU~ AHl HEt<EBY OEFIN£0& 

AWUlT WHillNG A TkAIL Of CHAN~ES TO THE DATA 

BASf CIN A St.CUNUAt<Y SHH<AG[ MEOlUM1 

H~CGVE'tn' 

Hl'STAHT 

klSTUkATION Of INTEGRITY TO THl FILES 

ot THl ~ATA bASl SO THAT THEY ARE NOT 

Llfl lN A STAT£ sue~ THAT ANY 

O~FHATIUN UN lHlM IS PARTIALLY 

CUM~LlTf. HECUVlRY MAY Bf NEfOEO 

AfTlH A HALT/LUAU UH It THE DATA HASE 

MONITUk IS ~S·EU1 

Gf.TlINfJ THl A~~LICATluN PROGRAMS 

RUNNIN~ AGAIN AT THE PUINT TO WHlCH 

THf DATA BA~£ HAS 8lEN k[COVfRfU• 

HE~U~SlHU~TlUN USING THl AULJIT TRAll ANO A HACKU~ 
OUMf Tu HlCONSTHUCT A PORTION ur THE 

H[SlUHATlUN 

DATA BASE1 

USING A GUOU CO~Y Of A UUfLICATlO DATA 

BASE FILE TL k[STURE THl ~AD COPY1 

AUUJT, HECUV[~y, HESTAkT1 R[CUNSTHUCflON AND RESTORATION 

AHE ~RUVIUEU f OH UM6700, THtSl ffATUR[S AHE DESCRIBED IN 

THE FOLLOWING SE~TlONS, 

AUUJl ··-·-
AUDll IS ~y UATA BASE AND NUl BY PkOGRAM• THE DECISION 

Uf wH£ I HEH To AlJUl T OR t-40T ANO ~HAT Htl PAf<AMrTERS Of THE 

AUUIT AHl TU HE ARf SPfClflED IN lHl 5DL/1N1TIALtiE RUN1 

T~[ AUUlf STATEMlNl SYNTAX IS AS FULLows. 

id. SYNlAX ---- ------
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• 04•0J•73 - ....... . 
<AUDIT STATlMENT> II• <AUDIT TYPE><ON•LIST>J/ 

<AUDIT TY~E>SOff•LISl>J 

<AUUIT TYPE> II• AUDIT I AUOITUNLY 

<Otf•LlST> II• OFf I NUNE 
<ON•LlST> ti• <OPTIONAL PARAMETER LIST>/ 

ON <OPTIONAL PARAHETLH LIST> 

73 

<OPTIONAL PARAMETEH LIST> ·aa• <EMPTY>/<PAHAMETER>/ 
<PARAMETER LJST><OPTlUNAL COMMA><PARAMETER> 

<O~TlONAL COMMA> II• • I <EMPTY> 
<PAHAMETER> II• <OlVICE SPECIFlCATiU~> I 

<FILFSilE SPEClrl~ATION> I 

<AUDIT SERIAL SPl,lf ICATlON> I 

<lMAG[S SPEClf lCATIUN> I 

<~ONTkOL CYCll~ S~ECiflCAlIUN> I 

<PACKNAME SPE,lf l~ATION> 

<DEVICE SPEClf ICATlON> II• DEVICE • <AUDIT MEDIUM> 

<PACK NAMt SPECiflCATION> 11• PACKNAME • <~A~K NAME> 
<AUUIT MEDIUM> II• DISK I OIS~~ACK I TAPE7 I 

T ~_!~£ 9 I P E: T A t' E 

<FlLESIZE SPECIFICATION> II• AHlAS • <lNTluEk> I 

AklASlZE • <INTlGER>/ 
f llESlZl • <l~TtGER> 

<AUOIT SEkIAL SPECIFICATION> 11• SlRlAL • <INTEGER> 
<IMAGES S~EClFICATION> II• BEfURflMAijES 
<CONTROL ~YCLES SPECIFICATION> II• CUNTROL~YCLES • 

<lNTEGEk> 

EXAMPk.ES 
•••••••• 

AUOilJ 

AUDIT UEVICE•UISK1 ARfAS•l001 AHEASllE•looo, SERIAL•l• 

CONTHOLtYCLES•lOJ 
AUUIT orr• ~ 
AUUITONLY OlVlCE•DISKPALK1 BEFUkEIMA~E51 f!LESIZF•lOOOJ 

21~1 SfMANTICS 
•••• • •••••••• 
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If THE <AUOIT TYff> IS AUUITuNLY RATHEH THAN AUOIT1 THE 

AUUlT MAY BE TUHNEO ON OR OFF ~1THOUT CAUSING 

INITIALIZATION Of THl UATA ~ASl FILES, 

THl DEFAULT VALUlS Of THE AU~IT ~AAAMETEHS AR[ SHOWN IN 

THE SlCOND EXAMPLE •• THl f IR&T TWO EXAMPLFS ARE 

EQUIVALENT. 

THE AUUIT TRAIL MAY HE wRlTTE~ JO AN¥ ot THE OEVICrs 

LISTEO, ANU HECOVEHY MAY Bt ACCUMPLISHEU FROM ANY OF 

THESE UEV1C£Se 

AS fA~ AS THE MCP FILE SYSTlM lS CONCEHNE01 THE AUOIT 

TRAIL f"ILE IS ONE RECORU ffR ~LUC~ ~ITH A RECORD SIZE OF 

30 WOHDS. THIS CANNOT CuRkENTLY BE VAHIED1 THE DATA 

MANA~fMEN[T SYSTEM nurs ITS UWN ~LUCKING AND UNBLOCKING 
OF TH~ AUUIT FlLE1 FOR PURPUSlS Of COMPUTING THE AUDIT 

FILE ~ILE. A RELOHO SIZE Of 30 WURUS IS USE01 If THE 

f (L[SlZE fOHM lS usro. AREAS ANU AHEASIZE ARE COMPUTED so 
THAl AAEAS•AHlASIZlaf JLESlZE ANU AHEASIZE•lO•AREAS. 

WHEN AN AU~lT f lLl BfCOMES FULL, lT IS LUCKlO, AND A NEW 

FtLE WITH THE NEXT HlGHfk SlRlA~ NUMBER IS CREATED ANO 
USEU AUTOMATICALLY. THl AUUIT flLl NAMES AREi 

<DATA HASl NAMl>/AUOITNNNN 

WHEHE NN~N IS THE fCJUR OlClMAL UIG1T AUOIT SlRIAL NUMBER. 

"~~~9tt IS FOLLUWlD BY "0000"• THE AUDIT StRlAL PAHAMETER 

SPlClf llS wHAT THE STAkT1NG AUUIT S£RIAL NUMBER WILL BE1 

AFTER lMAGlS Of ALTlREU DATA AND STHUCTURl INFORMATION 
AH£ ALWAYS WklTTE~ TO THE AUDIT TkAILt AT PRESENT' ONLY 

THE AfTEH I~AtiES Akf USE'U FU~ ~ECOVEHY ANU RECONSTRUCTION. 

AS AN OPTlU~, ~EFORf IMAGES MAY ALSO BE INCLUDED IN THE 

AUDCT THAlle THlSE WILL bl lij~ORED ~y RECOVERY AND 

RF~ONSTHU~TlON1 ~UT THl USEH MIGHT BE ABLE TU US£ THEM TO 
BACK UP HIS OATA ~ASl1 HAC~lNG UP LJf THE DATA bASE IS 

NOT SU~PURllU ~y U~6700 AT THIS TlMla THl POINT IN TIME 



0028~ 
••••• 

DM6700 • DESlij~ Uf RECOVERY fOk 0~6700 
75 

...... . ······ .. ·······- ··- ···-·· . ·······-
AT ~HICH THE MONITOR TS f 1H£0 U~ IS A CLEA~ POINT FOR THE 
OATA BASE AND WILL Bl MAHKED ON THl AUOIT TRAIL• 

THE CUNTROl CYCLlS SPECIFICATION MAY BE USEO TO 'ONTROL 
AN IMPORTANT TRADE•ntf IN lH~ U~ERATION or TH£ AUDIT. 

THE DATA BASl MONITOR PERIOOI~ALLY EXAMlNlS TH£ STATE nr 
THE REQUEST HANOLE~S ANO THE QUlUE Of REQUlSTS. ON EVERY 

NTH SCAN CAS SPEClflED BY CONTROLCYCllS • <INTEGER>) AN 

AUUlT CONTROL RECO~D IS WRITTlN TU THE AUOlT TRAIL• THIS 
INVOLVES FOHCING A WRITE ON ALL ~UffE~S WHICH CAN BE 

WRITTEN TU UISK AT THAT TIME• THE PURPO~E OF THE AUDIT 

CONTROL HECOHO IS TU LIMIT HECOVEHY EffORT •• AT LEAST 

ONE AUDIT CONTROL RECORD MUST bl RLAD ~y TH£ RECOVERY 
PHUuHAM. THUS, THE MOHE fREQU~hTLY AUDIT ~ONTROL RlCOROS 

ARE WRITTEN• THE SMALLER THl klCOVERY lFf ORT• HUT THE 

GRlATEA THE OV£HHlAD DURING NURMA~ UPlRATlON OF TH£ DATA 

BASE• 

THE TIM£ PEklOU HETWE£N ~CANS I~ SPECif 1£0 BY A NEW 
MONtTOk LlMll• fHl SYNTAX IS& 

CYCLETIME • <INTEGEH> 

WHEHl THE UNITS or <INTEGER> ARi SECONDS. THE CURRENT 
~FfAULT CYCLE TIME IS THREE SE~ONU~. (MONITOR LIMITS ARE 

SPECIFIED IN THE LIMITS OR LlMITSONlY STATlMENT lN SUL/ 

INlTlALIZE,) 

~.J, P~AGMATICS 
•••• • ••••••••• 

THE AUDIT TRAIL IS NOT PARTITlONEU. CPARTITIONINI COULD 
SPEED HECONSTRUCTlON1> NOR I~ IT POS~lBLl TO AUDIT ONLY 

SELECT~D PAHTS OF TH£ UATA BASl1 ~U~E HET~IEVAL RE~UESTS 

ARE NOT AUDITED •• ONLY CHANuE& TO TH[ DATA ~ASEe 

TM£ ENO Of FILE POINTER Of THE AUDIT TRAIL MUST NOT BE 
LOST, THEREfURE1 THl AUDIT TRAIL IS PROTE~TlO. FOR DISK 

OR DISK PACK THI~ MfANS THAT rHl DISK IS SMfAREO ~ITH A 

SPEClA~ PATTERN ANO T~EN OVlkwRlllEN• THE END uF FILE 
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Ht~ORO CAN THUS ~E FOUND BY ~lRFURMING A BINARY SEARCH• 
FO~ TA~E PROTfCTION MFANS lHAT ~HILE THE MCP IS COMING UP 

~ 

AfT£R A HALT/LUAU, IT ~Rllf~ TA~[ MA~KS TU THF. AUDIT TAPE, 

THl AUDIT THAil I~ HFAD ANO WklTTlN WITH UIAECT l/Ue AS 
MU~H bLOCKlNG 15 OONl AS POS~lBLl1 BUT THE LOGIC OF THE 

AUDIT RfWUIRES A WRIT~ TU BE COMP~ETEO AT CERTAIN POINTS 

BEFORE f UHTHlH AUDiTINb CAN PRUCEEU1 ONE OF THESE fOINTS 

IS AN EXlCUllUN Of ENO•TRANSACTIUN ~y A COBOL PHUGRAM1 
THUS, VfHY SMALL TRANSACTIONS tl.b., O~E MODIFY/STORE 

PAIR) WILL RESULT IN S~ALL ~LUCKS UN ThE AUDIT TRAIL. 

TRANSACTIUNS CANNOT ~l ARBITkAHlLY LAR~E• HOWEVER• 

BECAUSE ONLY A f IXfD NUM8Ek Of BUFflRS ARE AVAILABLE• 

ONCE THESE AHE ALL LOCKED, A ~YSllM OVERLOAD WILL OCCUR• 
ll IS THE USERS RfSPUNSIHlLITY TO OEIEHMlNE BOTH A 

HFASUNA8l£ THANSA~TION SIZE AN0 TH£ MAXIMUM NUMMER OF 

BUFFlHS AVAILA~LE f O THE MONITOR, 

UNLIKE urHEH DATA BASE flL[S, THL PACKNAME Of THE AUOIT 
FILE MAY Bl 01Ff £RFNT THAN THl DATA BASE NAME. IN 

GENEHAL1 WHEN AUDITING TO ~ACK1 ONl ~HOULO AUDIT TO NAMED 
PACK CAS UPPOSEO TO SYSTEM PA~~) WHlHE THE NAME IS 

OifFERENT THAN THE UATA BASl NAM[, THIS DECREASES THE 

PRU8AHlllTY THAT DATA BASlS FILES AND IHl AUDIT TRAIL 

WILL 8UTH ~l LOST. 

~.~. AUUIT ARCHIVE 
•••• • ••••••••••• 

THE OATE1 TIME, SEHlAl NUM~ER ANU PACKNAMt ur EACH AUUlT 

FILE Akf WkITTEN IN AN ~UOIT ARCHIVE WHEN THE AUDIT FILE 

15 CREATEUt THE AUDIT ARCHIVE IS A PERMANlNT DISK FILE 

NAMED 

uM/<OATA BASF NAMl>/AUDITAHCHIVE1 

SYSTEM/DM~HINTIT MAY Bl USlO lU ~RlNT THE AUDIT ARCHIVE 

IN fOHMATTEO UH UNf ORMATTEO FOHM, 

WHEN AN AUDIT fill IS NEEOlD AS AN INPUT f ILE BY SYSTEM/ 
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OMHECOvER· lT~ •• ~INO IS SET Tu ZlRU ANO ~ACKNAMf IS SET 
f~OM ThE AUOll AH~HIVl• SETT!NG ~lhD • 0 WILL CAUSl THE 

SYSTlM TU SlARCH TAP£S1 OISK ANu UlS~PAC~ tOH THl FIL£. 

ANU "OUP Fill" WILL HFSULT IF MUHE THAh ONl COPY JS FOUNUa 

SETTING Kl~O • 0 HAS SUME NON·U~VlUUS CUNSlQUfNCES• 

IF MUHE THAN ONl AUDIT till IS MUUNTEU O~ TAP£ DRIVES 

WHICH Akf ON•LlNl• A "UUf ~ILE" WILL ALWAY~ kESULT •• fOH 
TAPES, THE UUP f ILF CUNOlTlON ~A5EU ONLY ON THl FIRST 

IOENTlfllH1 TO ALLEVIAll THlS, DMkECUV[H, ETC. DlSPLAYS 
THE NAME Of ThE AUDIT FILE THAT ll NllUS Bf FOR[ O~ENIN6 

THt. f ILE• 

KIND • u wlLL 'AUSt ONLY UN[ FAMILY ot PACK6 TU RE 

SfAH~H[O (AS UETEkMINfU BY ~AlKNAMf )1 THUS• If THE USFR 

~OvES AN AUUlT ~ILf TU A FAMILY Ut ~ACK~ ~HUSE NAME IS 

NOT E~UAL TO THf PACKNAME lN THl AUDIT ARCHIVE fNTHY, THE 
USlR MUST CHANGE THE PACKNAMl lN THl AUDIT ANCHIVE ENTRY. 

OTHEHWlSf, 11 WILL NOT ~l ~OUND ~y UMNfCOVfH• ETC. 

CNUTEI SlNtE IT lS PUSSibll TO AUOlT ANO RECOVlH FROM 

TA~[, UISK1 ~~ ~ACK• AUOJl f lllS NlEU NOT NORMALLY Hf 

MOVEU.> 

~.~. OPERATOR lNTERfA~E 
•••• • •••••••••••••••• 

CERTAIN ACC[PT M£SSAijES MAY ~E INPUT Tu THE DATA BASl 

MONITOH fkUM THE s~a AT ANY TIME. WHEN THl MONITO~ MAKfS 

ONE Of ITS PfH10UIC SCANS• 11 Will MAKE lHl APPR~PRIATf 

Hf.SPON5l If AN A~ClPT MESSAGl WAS ~HlVlOUSlY INPUT fOR IT1 
CU~OEA 11.~ ~HO~RAMS C~N TE5T fOH TH[ PRE~ENCE Of ACCEPT 
~ESSAGES ~ITHOUT BEING SUS~lNDlOe) Thl MIX NUMB£~ OF THE 

MONITO~ (NUT THE JOH NUM~fH UH TH[ MIX NUM~ER Of ONE Of 

THE HlQul~T HANDLERS> l~ lhlEkEU. fULLO~EU BY "AX", 
" FOLLU~EU CWlTH NU INTEHVENIN~ bLANKS> BY ONf Of THE 

FOLLUWINu MESSAGES. 

AS ~ILL ~AUS[ THl MONITOk TU OlS~LAY THE CURHENT 

AULJI T S[H lAL NlJMBEA • 
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AH WILL ~AUSE THE MONITLJH TO OlS~LAY THE CURHENT 

A u lJ I T H E c 0 I'< 0 N u M 8 E H I F 0 t< 0 ! s K li R 0 I 5 t< p A c K s 
THIS lS fHf SlGMENT NUMbEH, ANO f UH TAPf ThlS 

1 S 1 Ht BLOCK NlJMEH. H • 

CA ~Ill CAUSE THl MUNlTOR lU CLOSE THE CURklNT 

AUD 11 ~ ll£ /0'40 UPE.:N A NU~ Ut-4[ • 

ALL UTh£H MES5AGtS ~ILL CAuSl THE MO~ITOR TO DISPLAY 

"INVALIU HE~U£5T"1 

RF~OVEtH --------
Hl~OVEHY Of A DATA BASE I~ A~CUMPLISHEO BY HUNNING 

SYSTfM/DMHELUVEH1 THJ5 PkUCEUUkE !S CALLEW AUTOMATICALLY 

~y THl DATA ~ASl MONTTUH ~HEN NlClS~AHY1 IT MAY ALSO BE 

HUN ~y THE USEH. ITS PAHAMETEk IS A STRlNu CONSISTl~G OF 

THt NAME Ot THE SOL FILE COk 1Hl f 1R~T COfY• If 

OU~Li~ATfU) tOLLOWlO RY A ~lklUU1 OMHlCUVER RECOVEHS THf 

UATA UASlt WRIT[~ ALL NEClS~ARY RlSTART FILES TU DISK, 
ANU lNOlCATl~ ITS ~UCCESSFUL CUM~LlTlONt lT ALSO ~l[PS A 

LOG Uf ANY 1/0 FHRORS ll ~NCOUNTlk~• 

J1l. PHAGMAllC~ .... ----------
THE MONITOR TURNS A All ON <THE DATA ~AS~ I~ US£ ~IT> IN 

R f c 0 HD l urn (If Ht f s [) L F J LE bu· 0 k E I 1 s T ART s p R 0' E s s 1 NG 

HfQU[SlS TU THE UAJA RASE. !T TUH~S THIS blT orr WHEN IT 
GUlS TU ~UCCtSS~UL lnJ. THUS1 wnLN THE ~ONITOR CUMES UP 
A N LJ N 0 Tl c £ s Tti A r T H 1 s B l T 1 ~ A L H E A 0 y 0 N ' 1 T K N n w s T H A T 

ElfH[H A HALT/lllAO n<.:CUHREO Uk Il WAS oS·Eo. IN E.ITHER 

CASl1 HE~OVtHY 15 ~EClSSAHY1 SU IT kUNS OMRECOVE~1 IT 
ThEN HANbS IN A "NO ~IL[" fUk FILE OM/<DATA HAS£ NAME>/ 

k E (.; 0 v E tH. 0 I u M tH. c lJ v f. R tU. c 0 v E R ti H1 l u A T A B A s l • w R I T t: s T HE 

HESTAkT ~lLlS TU DISK, ANO LOGS ANY 110 ERRORS JT 

fN~OUNTER~ I~ A OUPLICATlD f ILl NAMlD DMl<OATA BASE 

NAMl>l"HECUVlkHS#l» AND OM/<OAlA HASl NAMl>/"RECOVEkHS#2"• 

SOME 1/0 EHkURS RESULT IN UNSUCCESSFUL kECOVEkY• IF 
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HECOVERY IS SUCClS~FUL1 IT TUH~S G~f ThE UATA BASF lN USE 
ijlT ANO CREATfS AN E.MPTY f·IU UM/<UA l A tUSf NAME>/ 

H£COVEkEO• THF C~fATlO~ OF THAT f llE CAUSE5 T~E MONITOH 

TO RESUMt PkOCESSING. If lHl MONITOR IS os•ro WHILE 

RECOVEkY IS RUNNlNb1 A CklllCAL ~LU(K lXIT WILL RfSULT IN 

k E <.: 0 V E H Y • If R E C u V t.. fH ,I S u S • L L;, T HE. f< E. W IL. l B L N 0 E f F E C T 

ON THE MONITOH CleE1• THE MU~llOR WILL STILL HANG IN THE 

"NO f lLE" UNT!l HlCUVERY IS S~~Cf5Sf ULle I~ k[COVERY IS 

US•l01 IT MAY Bl Pn5SlBLE TU COkklCT lHl SITUATION ANO 

HUN lT AGAIN SUCCESSFULLY. 

NO MOHE THA~ ONl CnPY Of UMkECuVlH WILL RUN AT A TIME. 

lHlS SITUATION IS OlllCTEU ~y TlSTIN~ THf POPULATION 

AT1Rl8UTE UN THE SOL FILE. lf IT IS GRlATfR THAN ON[• 

kf~OVEHY GOES TO lnJ. THUS- If Two COPIES Of RlCOVER¥ 

SOMEHO~ ~TAkl UP AT THE SAMl TIM[, BOTH MAY GO uO EOJa 

IN THIS CASl• ll WILL HAVE TU bl k~N AbAI~• ALU~E. 

THE HECO~ERY lHHO~S Fill HAS lHHEl ~OkU RlCOROS WITH THE 

fOlLOWl~u FORMAT. 

WOtW 0 .... -
47120 

27128 

WURD 1 
••••• 

1bl03 

13101 

12101 

1 1 I 1 2 

ST~U~TURE NUM~lR Uf THl FILE I~ ERROk 

kECOtW TN Ef<tWt< 

TY~[ or FILE IN t.HRU~I 

0 • OATA FILE <U~ INOlX TABLE) 

1 • SOL f ILl 

2 • AUDIT lRAlL 

3 • UNUSEO 

4 - R [ c u v un t. k tHl k ~ f 1 LE. l T s £ Lr 

HEAD OH WRITl EHhOH 

0 • READ 

1 • WRITE. 

COPY NUMb[H IN £kROfi (0 f IH51• 1 SECUND> 

HLOCKFACTUR Of f lll 1N EHROR 
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WOkO 2 
••••• 

I•U kESULT DlSLHIPIOk •• lHl HARDWARE 

kESULT OE~CkIPTuk lf lHE AUDIT TRAllJ 

UTHERWlSl, THE SOfl~ARl RESULT 

Uf SCklfTOk 

J.~. STAATE~Y 
•••• • ••••••• 

RfCOVERY HlAUS THE AUOll TkAlL ~ACKWAROS f HOM THE CURRENT 

£NU AS FAk AS NfCE~SARY1 

DATA HtCUk05 .... ······-
RECORDS MAY U~lY B£ MnolFl~U H~ O~i TkANSA~TlON AT A TIME. 

HfCOHDS ~~E ~UT UNLOCKtU UNTIL Af l[k ENO•TRANSACTlON HAS 

BEEN EXECUTEU ANO AUDITf01 RELOHDb MAY NUl ~£ WRITTEN TO 

DISK UNTIL lNO•TkANSACTIUN HAS ~EfN EXlCUT[O ANO AUDITED• 
THUS, RfCOVlHY ASSUMES THAT NO PAHTIAl TkANSACTIONS ARE 

REtLEClED ON THE UJ~K. lHl JuB Of HElOV£RY FUH OATA 

RE~OkU~ IS TU INSURF THAT ALL Dl~K WklT~S •OH COMPLETED 

TRANSACTIONS HAVE UCLUkREU bY ~klTING ALL SUCH RECORDS 

USING THt Af l[R lMAGFS IN THE AUUlT TRAIL• If THE WRITE 
HAU ALHEAOY UCCURREO, A SE~UNU WHITE WlLL DO NO HARMt 

~ECOVEHY MUST REMlMbfk All lHt Rl,OkOS IT HAS WRITTEN SO 

IT WONT RlW~ITE THEM WITH AN fARLllR VERSluN1 

ST~UCTUHE INfUkMATION ·······-- ········-·· 
TREATING THl LUCKl~G Of STkUCT~RlS THl SAME AS THE 

LOCKlN~ Uf OATA kECOPDS WOULO RESULT IN SET LEVEL 

LOCKOUl, SO THIS IS NOT DONla 1NSTEA01 STRUCTUHES AR[ 

LO~KEO ONLY WH1Ll R[ING CHANGtU• THI~ CHANGES THE 

HECO~EHY ~TRATEGYe STRUCTUHlS AkE "kECOVE~EU" WH£N FIRST 
EN~OUNTEHlU lN lHE AU011 lR~lla 5TkUCTURl CHANij[S FOH 

THE LAST PAkTlALLY cu~~LETlU THA~SACTIONS ARE UNDONE AS 

THEY A~E lNCOUNllRtO TN lHl AUulT TRAIL• 

TEk~l~ATIUN ······-··--
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THE P~RPUSl Uf ~ONT~UL RlCUkOS IS 10 LIMIT RECOVERY 
EffORT1 CUNTHOL kfCOROS Akl WRITIEN PlklOOICALLY BY THE 

MONITOha AT ThlS TIME TH£ MO~lTUkS HUff EkS AH£ FLUSHEO. 

THOSl Hf~OkUS ANu SlfiUCTUkl~ ThAl CUULu NUT BE ~LUSH[O 

BfCAUSl THfY WERE LOCKED ARE Ll51lU lN THE CONTROL RECOHOa 

THl CURHtNTLY ACTIVf lRANSACllON IDS ARE ALSO LISTED IN 

THE CONTHUL ktCO~O. 

AT LEAST UNE CONTROL HECUR~ MUST ~l SlEN BY RlCOVlRY 

(UNLESS THE MUNllOH•f'JR[O•UP ~lCOHD IS lNCUUNTERrD>• 

[NU•TRANSACTIUN Ok AGJ (ACTUALLY- bOJ IS ThE FIR~T OPEN 

OF ThE TRANSACTION) MUST bl fNCOUNTEklD FOR ALL USER 

TRANSACTIUNS ACTIVf uURING AND Af Tlk Th[ LAST CONTROL 

RELOHD (Ok SlNCf THf MONITOk•f!HELJ•UP HE~UHD>. THE FIRST 

TIME tNo·TRANSACTION IS SEE~ FuH A USlH TRANSACTION- A 
HESTART f Ill lS CREAllO ON Ol~K. If NO lNU•TRANSACTlON 

IS SffNt 80J WILL BE ~ElN1 11 15 A&SUMlO THAT ALL USlRS 
EXECUTE lND•TRANSACTJON PERILUll~l.LY. lf THIS IS NOT 

TRUE1 HECOVl~Y MAY HAVE TO klAU A LARG[ PURTION Of THE 
AUUIT THAlL TU TERMINATE. 

ALL STRU~TUHlS ANO UATA kE~UR~S LlSTlD IN THl LAST 

CONTROL kECORU MUST Bl AtC~UNllO fOk1 THEY MUST RE 

ENCOUNTEHED IN THE AUOlT THAlL UR MISSING ~RUM AN lARLIER 

CONTROL HECORU TU JNSURl lHAl THEY uET ~HlTTEN UH WERE 

WHlTlEN TU DISK. 

THE ENU OF f ILE ~OINTEHS FOk ALL THE DATA tILES MUST BE 
ESTAB~ISHlO USING 1H£ HIGHEST U~fN INfUkMAllUN IN THE SOL 

STriUCTURf flLE. <THE ENO WF tlLf Of THl SOL FILE IS 

CONSTANT. ANO THE AUDlT lHAIL IS PROTE~TED.> TO 

ESlAtH.lSH THEM, A bLllCI\ Ot ALL LlRCJE.S IS WklTTfN AS THE 
~ 

Nf~T ~LOCK AFTER THE LASl BLUC~ CU~TAINING DATA. 

~. RESTART 
•• ••••••• 

~.1. INTRODUCTION .... ·········-·· 



UU264 ...... 0M670U • UESIG~ Uf RECU~ERY ~Ok D~b7UO 
82 

-·-··· - ------ -- ···----· --- ······ ........ . 
TRANSA~TIUNS HAVl ~fEN lNTkUUU~lD 10 PHOVIUE CLEAN POINTS 

FUH HtSTAHTING DATA MANAGlMl~l JU~S. THf UNOEHLYING 

AS~UMPTIUN 1~ lHAT ~kOukAM5 Akt ~Y~LIC IN NATUkt• ANO 

THAT Al IHl HlGlNNTNG 8f A LOU~, ONLY A f fW IMPORTANT 

VAHIAHLE.S AHt N~(.;[~SARY lU PHUVlUt 5lJf'~ le; It.NT INfOHMATlON 

TO kE~TAHT Thf PkOGRA~. THE~l VAHlA~LE~ WILL TYPICALLY 

~f Fill POSlllUNS, A HtSTAklAbLl UATA MANAGEMlNT JOM 

~ILL hE PASStU TWU ~lECfS Qt l~~OkMATlO~ UPON R£STARTI 

ClJ TME FACT THAT IS hAS ~EE~ HE~TAHTED ANU C2) EXACTLY 

THUSl VAHIAbL[S ~HICH THl rku~kAMMtk ~A~ DfCIOEO ARE 

SUff1C1£Nl TO Gll THE ~RUGHAM klST~RTEU1 fHl UfTAllS ARE 

OISCUS5ED IN ~HAT f OLLU~S. 

~.~. TRANSA~TIUN~ .... ············ 

" • ~ • l • ····-· 

A THANSA~TION 15 A Sl~U£NCl U~ OATA bASf OPEHATIONS 

PEHFUHMEO UN ONE UH MOH[ OATA MANAij[Mf~T CUBUL WORKAREAS. 

A THANSA~TlUN HA5 AN 10 UNIQUl FHOM ALL UTHEH CU~RENTLY 

ACfI~~ THAN~ACTlONS1 THE TRANSACTlON IO StRvfS 10 LIN~ 

HfCORU~ IN THf AUUIT THAlL ANU TU lUENTifY THE LOCKEH OF 

Hf~O~O~. ALL uATA RECuRLS ANO lNUtX TABLE~ MOUIFI~D BY A 

TRANSACTIUN Akf luCKfU OUl ~kUM UlHlk TRAhSACTICJN5 UNTIL 

TH~ TkAN~ACJIUN 15 COM~LE1£Ut lHlY AHl ALSO MAk~EU SU 

THAT THEY CANNOT Hl ~RlTTlN TO UIS~ UNTIL lHt TRANSACTION 

15 <.:nMPLEHD· THfHf AFH Two rYf'E.5 o~ TRANSA<.TIONS, 

DFFAULT IHANSACllUNS AND USlR ~PlCif IEU TRANSACTIONS, 
ANY PAIH 1CULAH CuBlJL PfHJijRAM USUi lJ~E' Ok THE OTH(R, BUT 

t-40 r BOTH. 

UE~AULl THANSACTIONS ....... ------------
UMb700 HAS bEEN USING UEf AWLT THA~SAClIUNSt CUHRlNT 

~RUGRAMS MAY ~E RUN WlTHOUT CHANGl1 hOWEVEHt TO PkOVIOE 

RfSTARTABlLITY1 IT WILL bl ~lCf5SARY TU CHANGE TO USER 

TRANSA~TIUNS. UEfAULT lAANSAlTIONS AkE SlNuLE DATA BASE 
OPERATIONS WlfH THE EXC~PTIU~ Ot THE fOL~OWING PAIRS Of 

OPlHATlON~ (UN THE SAME WOkKAH~A) •• MODIFY/STORE, 
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CREATE/STUREt MUDlfY/fREE ANU CHiAlE/fREle THESE PAIRS 
Of OPEHATIONS ARl CONSIDlRED SlNGLt OEFAULT TRANSACTIONS1 

THE TYPE Of TRANSACTIONS A PHUGHAM IS USING MAY BE 

OETEriMINEU ~y INSPECllNG 1Ht f 1Ll CONTkOL PART OF THE 

lNPUT•OUTPUT SECTIUN1 IF NO FILE 5ELlCTEO IS ASStiNED TO 

DATA•BASE•RES1ART1 THEN THl PROijRAM IS USING UEFAULT 

TRANSACTIONS• IN THlS CASE1 TH£ COBOL VERBS END• 

TRANSACTION ANO ABORT•TRANSALllON WILL GlVE SYNTAX 

ERRORS, ANO EACH SFT THE ~HOG~AM INVUK~S Will Bf 
ALLOCATED A UNIQUE TRANSACTION IU wHlN THE StT IS OPENED. 

UStR TRANSACTlU~S 
• ••••••••••••••• 

If A FlLE IS A~SIGNED TU UATA•UAS[•RE~TAHT• THEN THE 
COdOL ~ROGRAM IS USING USER S~lClf llO TRANSACTIONS. (AT 

MOST ONE flLE MAY bE ASS!GNEU IU U~TA•HASE•RlSTARTt> ALL 

SETS lNVUKlO BY THf PROuRAM AkE ulVEN THE SAME 

TRA~SACTION ID ~HlN nPENEu. ALL UP~RATlONS PERfOHMEO ON 

·rHE ~ORKAREAS f OR THESE SETS ARl PAHT Of THE SAME 

TRANSACTIUN1 UNTIL TNE THAN~ACTlON IS TlRMINATEO BY 

EXECUTING END•TRANSACllON OR ABURT·T~AN~A~TIONa CTHE 
PHOGkAM MAY THlN 1NITIAT£ ANOTHEH TRANSACTION.> THE 

~RUGRAM IS tXP(ClEO TO EXE~UTE lNO•TRANSACTION 

PEklUDlCALLYt If IT DOES NUT, RlCUVlRY MAY TAKE MUCH 

LONGlR THAN NfCESSARY CSll SlCTlUN 3)J AND If THE 

TRANSACTIUN MOOlflfS TOO MANY RECURUSt A SYSTEM OVERLOAO 

(STATUS 102> ~ILL OCCUR ONCE ALL THl ~Uff lRS ARE LUCKED. 

IT IS THE PROGRAMMFkS HESPUNSlblLITY 10 KEEP THl 
TRANSACTIONS SIZE HEASONABLEe 

If A SET IS PASSED AS A PARAMlTlk• ALL THE O~ERATlONS ON 

IT ~y OTHEH PROGHAMS OH PROCEDURES AHE CUN~IOEHEO AS PART 
Of THE THANSACTIUN Of THE PRO~RAM WHlRl THf SET IS 
LOCALLY lNVOKlO• THAT JS, lf A SlT IS INVOKED LOCALLY 

(AS OP~O~EU TU BEING lNVOKEO bY HlflklNCE) ~y A PHOGRAM1 
~ASSING IT AS A PAHAMflER DUES NOT CHANGE !T~ TRANSACTION 

. 10. 
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4•~12111 PURPUSE Of THE RlSTAHT FILE ······-· ......... ·-- -----·· ----

TH~ PUHPUSl Uf THE RESTART FILE IS TO HOLO ALL THE 

!NfORMATlDN NECESSAHY TO RE~TAkl THE ~RUGRAM1 FILE 

PUSITIUNS1 LOOP ~OUNTEkS, STATE ~ARlAbL[S, OATA 

MANAGEMENT' Kt:YS CJF HEHHEVAL, ETc.;. MAY HESIOE IN THE 

HE~OHD UESCHl~T10N Of THE kESTAHT FILE, WHEN END• 

fRAN~ACTIUN I~ lX£CuTED1 THE RECOHU AHEA Of THE R[STAHT 

FILE (HEAEAf TER HEffRHED JU AS THE RESlART AHEA> IS 
WRITTEN ON THE AU01T THAil (WH[lhlk THE HESTART FILE IS 

OP~N UR NOT>, THE UATA MANA6EMENT ~YSlEM WILL lNSURl 

THAT ONLY COMPLETE THANSACllON~ AHL ~EkfOkMEO ON THE DATA 

BASE1 THE INTENT 15 THAT THl ENU Uf A T~ANSACTION ~E A 

CLEAN ~OINT FUR THt PROGRAM. 

THl H~STAHf fill SHOULD NOT NOHMALLY BE OPlNlD OR WRITTEN 

HY THE USER• IT NfED UNLY ~E O~ENEU ANU HEAD WHEN THE 

PROGR~M IS RESTART£0• OPENING IT UR WHITING IT• HUWEVERt 

WILL NOT INTERfEHE WITH ITS USE BY THE UATA M~NAGEMENT 

SYS T l:.M • 

~.2.2121 ENO•TRANSACTION ·---·-·· ---·-·········· 
THE ~YNTAX 151 

E~U·TkANSACTION UN EXClPTlON 

<STAT£MFNT> CELSl <SlATEMENT>l 

THiS STATEMENT IS ALWAYS lXltUllU 5YNCHHONUUSLYa 

THE EXClPTION~ ARl kFTUHNED IN lRAN&ACTION•STATUS CWHICH 

15 A COMP•l £XPRESSION> ANU ARll 

1 5E1 NOT O~EN. IF NONE Uf THl WUkKAHEAS roR THE 

TkANSACTIUN AHf CURRENTLY U~ENt THf TRANSACTION 
ID IS NUT ALLOCATED ANO lNU•THAN~A~TION ~Ill 

~OT BE PERfORMfD• 

16 OPERATlUNS IN PRU~RlS~. ONE Ok MORE 

CASYN~HkONOUS> LlPE~ATlONS UN UNl UR MURE Of THE 
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~OHKAHlAS UF THE. THA~SACllUN ARl STILL IN 

PRUGRfSS, U-4ll•TfONSA~T lClN WILL NUT Bl EXfCUlED 

HE~AUSE Th[ PkOuHAM 15 NUT AT A CLEAN POINT. 

17 ON~ OR MClHE WORKAHEAS u~· THt. TRANSA~TlON ARE IN 

T HE. MU 0 I f Y U ~ ~ H £.A H ~ T A H: • l NU• HONS AC ·r ! UN 

WILL NUT ~E rxr~UTEO bl~AUSl THl PHUG~AM IS NOT 

AT A CLEAN ~UlNT~ 

1 lj 0 N l 0 t< M U fH. lff l H l U A T A fj A ~ l M UN I T U H S l N V 0 L. V t.: 0 

IN THE TRANSACTION HAVf bEEN US•Eu. 

NE~ U~[HATIUNS WILL Rl lNHl~lllO UN ANY U~ THE WOHKAREAS 

INVOLVED IN TH£ TRANSACTION CN~W U~Ek~TlONS MIGHT 
OTHEkwISE ~[ lNITIATlO If MOHE THA~ UNt SlAC~ IS INVOLVED 

IN TH[ THAN~ACTIUN) nHlL.E u~o·lHAN~ACTLUN IS l1EING 

~f.tff UHMED • 

4,~.2.3, AAURT•TRANSA~TION ···-···· ·········-·--···-
TRANSACTIUNS MA'( R£ 

Ht£ MUNilUH UOl5 AN 

LAST SET l NVULVU1 JN 

DATA ~ASt. IS LH T 

ABORTED wH[lHEH AUDIT 1S ON UH Off• 

l M P L I <.; l T ~ t3 U tH • T f< A N S A C T I 0 N W t1 E N T ti E ' 

A TRANSA~lJUN IS CLO~ru. THUS. THE 
AT TH[ ENU UF THt LAST COMPLETE 

T~ANSACTIUN FUH THAT JUH. 

UNLIKE ENO•TkANSACTinN, AHUHT•THANSA~TION WAITS FOH 
COMPLETION Of O~EHATIUNS CUHHtNTLY IN PRObRLSS. ANO DOES 

IM~LlClT FHllS ON WClf<KAkEAS IN THE. MODIFY UR CHEATl STATE. 

Ll~E END•lRANSACTlLiN• IT I~ ALWAY~ EXECUTED SYNCHRUNOUSLY. 

THE SYNTAX IS 

A~OHT•TRANSACTION UN lXtt~llUN 

<STAlfMfNT> l[LSL <SlATf M[NT>l 

.. 
AS IS T~Ul ~OH lNO•TkANSA~TlUN• NlW UfLhAllONS tOR THE 

THAN~ACTIUN Akl lNHJHlllU ANU THl 5TATUS IS RETURNED IN 

TRANSA~TIUN•STATUS, THl VALul~ l ANU 18 A~PLY ANU MlAN 

TH~ SAM[ AS fUH lNU•TRANSAtTION1 
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AHUHl•fHAN~ACllltN U0£S NUT U[SfRUY THl USEHS CUHRfNTS BUT 

GUAHANlf~~ THAT NONr at THl ~H~N~[~ THl TRANSACTION HAS 

MAUE AHf Hlf Ll~TlO IN lHt ~ATA HA~l. 

~.~.~.4. SUM~AHY U~ STAlUS VALUl~ -------- -·-·--- -- ------ ------
THl STATU~ VALUlS H~LF~ANT TO U~lH TkANSACTIUNS AREi 

1 NU Sll Of ThE T~AN~AlllON IS UPlN AT lNO• 

THAN~ACTlON U~ AHUHT·l~AN~AClIUNe 

16 Clt-'ERAT lONS IN f'kUGtff!>S AT lNU•THAN~ACTlONa 

17 ON[ UH MORE WUR~AklAS lN MUL>l~Y llH CRt..ATE. 

STATE AT lNO•THAN5ACllUN. 

lti UNl OH MUHl UAlA ~ASl MUNlfOHS ARE OS•EOe 

19 ON AN UPlN, MOH[ THA~ 62 RlSTART AHfAS WOULD 

H~ IN USl bY A SINGLl ~TACK. 

23 AlllMt-'T T lJ Lii I LILE U~lR ~ P U. H lt:. u 

THAN5ACT1UNS, BUl THlS VE.HSI ON Of THf UATA 

HA Si MUNI TOH l:AN NAl'4UU UNLY UE:FAULT 

THAN~ACTlGNS. 

102 ruu MANY HUFffk~ Hl~UI~tu. 

4.J, HfSTARl CUNVlNTIUN~ .... ·------ ·----------
HH. t-1 H l L lJ ~UP HY U f lJ AT A MA~ Aul M lt-4 T H l ~TA H 1 ! S THAT ~ U B AN 0 

TA~K HESTAfH Ar<E lHt RESt-'O~!)lBlllTY Ut THE WUHKfLOW 

MANA~EME~T SY~TEM lWf M), ANU THAT UAlA MANAGEMENT HESTART 

SHuULD Bf lNTlURATtO TNTU THIS ~YSTEMe 

THt CUHHlNl WOHKtLOw MANAGlMlNT PHlLUSO~HY IS THAT JOBS 

AHl HULLlO UUT AT CL[AN P~lNl~ Cl•l•• NO TA~KS ARE 

CUHHf NTLY ~UN~ING) ANU k[SlAHTlU AT THE LAST HULLOUT 

PTI!NT. rHAT IS. WF~ PHUVlUlS JUB RlSTA"T ANO TH£ US[R 

PHLGHAMS HI~ TA~K R[SlARl WITHIN Hl~ JO~ lN THE WO~KFLO~ 

LAN6UA~E l~fL>• THI5 15 ACCOM~llSHl~ fUH UATA MANAGEMENT 
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....... . -··--· -- -------· --- ------ . --------
~y USING wf L 10 SlT THE TASKVALUl at lHE US~H PHOGHAM so 
THAT IT CA~ fl~O IT~ Rl:STAHT f!Lf • 

RESTAHT f"llE ........ ···-
4eJ.1.le NAME . .,....... . ..... 

Tlit. NAMt Of THE t1£STAR1 f ILE JS, HY C.:0"4'H.Nl IU~, 

UMHESTAkT/<UATA ~ASE NAMt>/<INllHNAL Fill ~AME>/ 

<11 DECIMAL UltiilS> 

WH£Rl THt 11 OECIMAL OiuIT f l~LU IS COMPOSED UF TH[ 

FOLLUWING TH~EE SUbf lflD51 

<4 UIGlT lU fl[L0><4 DIGIT JU~'><J UlGl[ LT#> 

fHt fUUR Ul~IT IO flllU IS ZlHU tOR tlLfS PRODUCED RY 

OMtffCllVERe lHf lHHfE. OlGIT - Lll IS Th£ THRF~ DIGIT 

LOGICAL TASK NUM~[H or TH£ TA~~ ~lTHIN THE JO~. TH[ USER 

ASSIGNS THIS NlJ~Bt.R nt lH[ TA:>t\ Hl~l~Elf1 tiY USING WFL TO 
Slr TH[ TASKVALUE ur HIS TASK AS UlSCRl~EO IN SECTION 413. 

i • 11 SHOULU tH. UNIQUE.. f"uk lACh 1 ASt\ Of THE JUB ANO 

SHOULD 8£ IN 1Hl RANGf ON[ TO 255 lNCLUSlVl, 

ALL ~lCESSAkY HESTART tlLES ARt ~RUOUClO AUTOMATICALLY BY 

OMt-<f~UVEH WH[N IT IS kUN. HUwlVlk. IN TH[ CASf wHERE A 

DATA MANAGl~l~T JO~ GlTS U~·lLl FUR ANY RtASUN ~UT THE 

~ON!lOR bOlS TU NOHMAL [UJ- UMHE~O~fH ~ILL NUT ANO MUST 

NUT HE HUN• IN lHIS tASE- 1Hl ~Uti MU~T ~lkST Bf tlX[lJ, 

THEN THE JU~ MU~T AE HlSU~MlllEU UTILIZ1NG THE U[LAYED 

HESTART ~ONVlNTlOhSe lHl U~lH MUST UbTAIN HIS kESTART 

FILE HY RUNNING ~Y5TEM/GllU~HlbTAHlflLE. 

~.J.1.2. SY5TEM•ufTOMH£STARTflll ........ ············----------· 
THE INPUT flLE TO ThJS PkUGHAM lS IN A f lLf CALL£U CAH01 

lN~UT IS FHEE fURM IN COLUMNS 1·7~. THE lN~UT IS A LIST 

Uf K~Y~OHO ANU VALUf PAIH~. COMM~~ MU~T NOT BE USlD TO 

SEPARATE THl PARAMETlk PAIRbe BLANKS ARl USED AS THE 
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UfLIMlTlH IN~TEAO. THL fUkM Uf lACH PAIH lS <KfYwORU>• 

<VAluE>t Thl l~UAL SIGN MU~T bl t'R[S[Nl, THE KEYwUHO .. 
~AY Ht. AH~kt:.VlAT£0 UH Ml!:>St'lLLlD UR CUNlAIN IMBEUDEO 

~LA~~S UK SPlClAL ChAHA~TlR~ A~ LONG A5 THE flHST FEW 

~~AHACll~S AHE CURHF~T. 1Hl &YNTAX Ut THf VALUl, 

~nwEVlk, MUSl b[ EXACTLY CURHlCTa FUH EXAMPLE, If FUUR 

DlblfS AHl HEwUlkEu, THEN L~AUlN~ LlHUlS, lF ANY, MUST Al 

PUNCtiU;, THt. t-'AtHMf lE.kS MAY At-it"E AR I h ANY OROFk, THE 

PAHAMf l[HS AHl AS tOLLUWSI 

P A tO'd-1 £ l l H N A Mt. .......... --·-
lJA T AtUSt. NAMt 

lNfEkNAL t IL[ NAM: 

MIX Nl.JMHfH 

JOtJ Nl.IMHf t( 

UATf 

JULIAN CJAIE 

VAL lJt -----
• <UATA UA~l f\1-\Ml> 

= <INTNAME. lJ~ HE.51 ARl t ILE> 

= < 4 lJ l (J I T ~ > 

= <~ lJIGJT~> 

= MM1UU1'f Y 

= YYUDD 

TIMl = HHIMMl5S 

AUUIT SEHlAL NUM~EH = <~ DlGIT~> 
10 = <4 DIGll~> 

FH. QUI Hf.' D ------·· 
YES 

YES 

YES 

YES 

* 
* 
• 
* 

NO 

l•> flTHU~ THf.· AUOJI ~E"FHAL NUMbEH IS St'ECifIED OH THE 

D~TE A~U lIMl Afil tiUT NUT ~OTHe lf THE UAlf ANO TlMf ARE 

5PlClflfD, TH[ AUDIT AkCHlVt I~ USlD TU DETfRMlNE THE 

AuUIT StHIAl NUM~EH. lN ANY CASt, THl AUDIT ARCHIVE IS 

USED 10 f. IND THf t'ACK NAME, lf ANY• 

~EITHEH lHE DATA BA5l NAM[ ~Ok THE INTlRNAL Fill NA~E 

SHUulO ~l TEH~l~ATEO WllH A P~klUu. THl UAT£ ANO TIME 

S~UULU til THUS[ AT THF ENO Ot TH[ TA5K1 THE IO f IlLO, If 

PRlStNT, Will ~£ PLACED IN lHl 10 f lELU O~ THE RESTART 

FILE ~AME1 THl UEf AULT VALUl Uf IU 15 ZEHU. 

[)(A~f-'ll 1 ·------ -
DATA HASl NAMl a MYU~ ~IX•NUMHlk = 0032 

JUH·~UMBEH a uOJl 

TlMf = 00:01100 OATf = Ol/0~/73 
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INTlkNAL flL£ ~AME• ~YHLSTAHTf lLE 

EXAMPLE 2 
••••••• • 

OATA • TESTUB AUDIT • 0003 JU~ • 1234 HlX • 1236 

IO • 7777 INTNAMf • PSF 

EXA~PLE ONE MAY PROUUCE A f ILL NAMEU UMHESTART/MYOR/ 
MYHESTAkTf 1Ll/00000031LLL• If SuCClSSfUL• WHERE LLL WAS 

THE LBulCAL TASK NUMBEH or THE TASK. (5[[ NlXT SECTION1) 

EXAM~Ll TWO MAY PHOUUCE A f lLE NAMEu OHkESTART/TESTDB/ 
HSf /77771234LLL, WHERl Lll WA~ THl LOGICAL TASK NUMBER1 

All lhPUT NEEDlD BY GFTOMRESTAkTf lLE HAY ~l OBTAINED FROM 
THE LISTING TH£ ~Y~Tl~ PRODUCE~ WHlN THE JUB IS RUN1 WITH 

THE POSSIBLE EXClPTIONS Of THl DATA dA~E NAME AND THE 

INTERNAL fILt NAM£. THESE MAY, Of ~OURSE, 8£ OWTAINEO 
FRUM A LISTIN~ OF lHt ~ROGRAMe 

GETOHRESTAHTflLE WILL READ THl AU~IT FILE SP£ClflEO BY 

THE AUDIT SEklAL NUMBfk BACKWAkUS UNTIL 11 EITHER HfACHrS 

THl BEGlhNING OR FINDS THE RlSTART AREA. lF IT HlACHES 
THl BlGlNNING UF THE AUUIT tllE, lT QUITS ANO PHlNTS A 

lNOl~ATINb THAT THl klSTART f ILE WAS NOT FOUND. MESSAGl 

IF IT ENCOU~TEHS THF HlSTAkT AklA, IT ~HITES IT TO DISK 

AS A PERMANlNT Fill• INDICATlS THE TlTLf IN ITS HfPORT, 

ANU l~EN TERMINATES. 

TA~KVALU£ ··-······ 
THt SIGN OF THl TA5KVAlUl lS USEU TO INDICATE HALT/LOAD 
RESTART. If THE TASKVALUE IS PUSlTJVl, THEN IT IS A 

HALT/~OAD RESTAHT. THE MAGNITUUE Uf THE TASKVALUE IS 

USED TU lNOICATl ~ NORMAL RUN UR A U£lAYEu ~£START• FOR 

A ~OkMAL RUN1 lHl AHSOLUTE VALUl U~ THE TA~KVALUE IS LlSS 

THAN 256 ANU I~ lHE LOGICAL TASK NUM~EHe fOR A DELAYED 

R£STAHT, THf MAGNITUUE Of THl TA~KVALUE IS GR£ATlk THAN 

25~ ANO IS THE fNTlkE THIRU IO~NTIFIEk Of THE HESTART 
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FILE ,..AMf • 

EXAMPL.f 1 ------- -
TO HUN A NO~MAL JOS. THE fULLUWlNG W~L PHOGRAM CWULO BE 

uSt..O • 

EXAMPLE 2 ......... 

'I J 0 f:j E X A M P L f 1 

'/ BE.ulN 

V I• • 1 J 

O~ RlSTARl, Jf 'V < 0 THE.NV I• •VJ 

HUN llSTlJ VALUE • VJ 

? ENU JUBJ 

TO OU A OlLAYEO RESTART, ONLY O~E LINE Uf T~E PkEVIOUS 

EXAMPLE NEEO BE CHANGED• ASSUME THAT THE OLD JOB NUMBER 

WAS 9999 AND GflDMRESTAHTf ILE HAS BlEN RU~ SUCCESSFULLY• 

THEN IHE fOLlO~l~G WILL PRO~IDE A DELAYtO R£STAHT WITH 
FULL HALT/LUAU Pk01£CTIONI 

? JUtj EXAMPLf 1 

? BEGIN 

v •• •9999001 J 

ON RESTART, Tf V< 0 ThEN V I• •VJ 

kUN TESllJ VALUE • VJ 

? ENU JOHJ 

EXAMPLE CUBOL JO~ ··--·-- ----- ... 
THE FOLLOWING IS A S~ELETON Ot A RESTARTABLE DATA 

MANA~EMENT ~080L JUM• THE PkUbkAM RlAOS AN INPUT OlCK Of 

CAHOS1 EACH CARU CONTAINS lNUUGH l~f ORMATlON TO UPDATE 

ONE MEM~ER UF THE UATA MANAuEMlNT SET ~E~SONNfL• THE 

UPUAlING Uf UNl MEMBER IS A THANSACTION• THf POlNT OF 

T~l klSTART CODE IS 10 SKI~ lhl ~AkO~ THAT HAVE ALREADY 

~EEN PROCt::SSt.U. 
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fHE PkOGkAM HAS tULL PRUtlCTlUN IN All ~ASES, IN~LUOING 

HALT/ LOAOS ~UHING A OELAYfO RlSTANT• 

EXAMPLE CUBUL PRUG~A~ ............ -······ 
IDENTif ICATION OIVlSinN • 

• 
ENVIRONMENT OIVJ~ION• 

• 
• 
• 

INPUT•UUTPUT SECTION. 

f ILE•CONTROL1 

SELECT XXXX kS~IGN TO DATA•bA~l·kfSTAHl• 

• 
• 
• 

DATA UIVISION• 
f IlE SECTION• 
fO XXXX VALUE OF IU IS XID, 

01 CARDSIN Pl' ~(~) COMP, 

• 
• 

OATA·~ASF. SECTION1 
01 lNVUKl PERSO~~EL IN COMPANYX• 

• 
• 
• 

WOHKl~~·STORAGl ~E~TION1 

77 I PlC 9l5) COMP•lt 

• 
• 

• 
01 x10. 
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02 Xl PIC XC2~) VALU[ "O~RlSTAHTICUMPANYX/XXXXI"• 

oi X2 PIC 9(11>. 

02 X3 PIC X VALUE "•"• 

PROCEDURE OIV15IUN, 

T~[ONLY SlCTIUN. 

OUMLA~. UPtN lN~Uf CAHOt 

OPEN OUTPUT PA!Nl. 

UP[N PfRSONN~L uPnATl UN EX~EPTION GO UIE • 

• 

• 
lf MYSELtlTASK~ALU£) > 0 GU HALT•LOAOEU. 

IF A~SCMYStlf CTASKVALU[)) > 2~5 uO OtLAYEO•RESTART• 

Gu START~PuM. 

OEL~YEO•RESTARr. ~n~PUTl X2 • ABSCMYSELfCTASKVAlUi)), 

SEl XXXX lTITlll TO XIO. 

SlT XXXX CfllETY~f) TO 7, 
lF XXXX (PHfSlNTl c VALUl ~AL5l 

COMPUTE I s I/O ELSE GO ~UNTINUE•RE5TAAT. 

HALT•LUAOl01 COMPUTE X2 = 
lOOO•MYS[LFClXCE~TlONTASK<~TAC~NU>> + 

C~YSELFCTASKVALUE> MUD 1000), 

SlT XXXX CTJTLl> TO Xlu. 

SET XXXX CfILETYPF> TO 7e 
If XXXX CPRESENT>·s VALUE tALSl 

If MYSELFCTA~KVAllJE) > 2~5 GO UELAYEU·~ESTART 

ELSE ijO START•PGM. 

CONllNUE•HESTART. 

REAU XXXX AT (NO CUMPUTl I s 1101 

C~USE XXXX. 

MOVE ~A~D~IN TU l, 

MOVE 0 TO CAHU~IN. 

PEHFUHM kEAO•tARD I TIMES• 

92 
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·····- . ······ .......... ··- ...... - ---·--·-
GO LOOP, 

STARl•PGM. MOVE 0 TU CAHOSIN1 

LOOP. PERFORM RlAU•tAHU1 

<UATA bASE OPEHATJONS TO urOAll ON£ MEMBER 

or PlRSuNNlL SET> 

ENO•TRANSACTION ON lXCE~TIUN GU ult• 

GO L.UOP • 

EOJ. STOf' HUN. 

DIE. COMf'UTl l • 110. 

HEAD•CARD1 

READ CAkU AT END GO lOJ. 

ADD 1 TU CAfiUSlN• 

4,4, PITFALLS 
•••• • ••••••• 

THE SYSTEM HESTAHTS JOBS BY DlfAULT, IF THIS IS NOT 

orSIRfO, THE JOB MUST BE CUOE.O lN wfL !>O THAT IT WONT 

HESTAHT1 

THl TASKVALU[ Uf A TASK MUST Bl T£STlU AFl[R THl FIRST 

QP[N UN A UATA MANAb[MENT StT. lf IT IS ~or, RECOVERY 

MAY NOT YET HAVl RlEN HUN ANU HAVl CHEATED THE 

AP~kOPRIATl RESTA~T Fill&. 

UIHfCl 1/0 MUST ~l USEU BY THE ~UBUL P~UGRAM TO 

SYNCHRUNJZE ITS UUlPUT f lLES ~lTH lNU•THAN~ACTION, USING 

LOuICAL l/U WILL HFSULT IN lHl LO~S Ot WHAT WAS lN THE 

COHf BUf flkS lf A HALT/ LUAO U~~UR~. 

IN THl R£STAHT COU[- WHlN PUSlllUNING tlLtS FOR RlSTAkT, 

lT lS TY~ICAL THAT THl CUUNllHS IN lHl Hl~TART ARlA WILL 
" Bf BUMPECl• ON[ WAY TO Gf T AkUUNU THI& IS TO MUVl THE 

COUNTERS IN THl HESTART AHEA T~ TEMPUHARY VAHIABLfb• ZERO 

OUT THE HlSTA~T AHlA• ANO USl lH[ llMPUkAHY VARIABLlS FOR 

REPOblTIONIN~ COUNTS. 
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SOM[ SCHlMl fOH REMOVl~U OLU HlSTAHT f lllS MUST BE 

Df~ISlU HY THE INSTALLATION, 

~.~. SUMMA~Y Of HESTAHT PROClOUkE~ ---- ------- -- ------- ......... . 
HE~TAHT AfTlH A HALT/LUAU l~ AUTUMATIC• IF THl COBOL 

~HUGkAM IS U5•lO, A OELAYEO HlSTAHT MUST ~[ P£RfUHME01 

GETOMHESTARTf lLE MAY bl USED TO UHlAlN THE RESTAkT FILE 
IN THIS CA&Ee IF THl MON!TOR WAS ALSO OS•EO ANO 

UMHE~UVER SUMSEQUfNTLY RUN, THl RESTART flLE WILL ALREADY 

~£ T~IEHE, BUT GETTING IT AGAIN WITH GETUMRESTARTf JLE WILL 
UU NU HAHM1 

~. OU~LlCATED f lLlS .. ---······- -----
~•!• INTRODUCTlU~ -··· ··--········ 

0~6700 NOW SUPPOkTS OUPLlCAllU flLlS f QH ALL DATA 

MANA~lMENl FILES fXCl~T UM/<UATABASE•NAME>/OOL1 OM/ 

<OATA8ASE•NAMl>/AU~ITARCHIVl A~U THl AUDIT TRAIL. 

UAlA MANAGEMENT UU~LlCATEU tlLE~ ARE NOT SYSTEM 

UU~l.ICATfU tlLfS, THIS IS ~ECAU~E SYSTlM DUPLICATED 

FILES AH~ NUT CUkRlNTLY SUPPuHTEU UN OIS~ PACK NOR WITH 

OIHE~T 

IS THE 

f ILE1 

110. Tt1E FRRORS FILE, O~/<OATABASE•NAME>/ERRORS 
ONE lXClPTION. IT IS f~LLY OESCRlBEO IN SECTION 

ANU1 lf UU~LtCAlE01 WILL Bl A SYSTEM DUPLICATED 

THE SYNTAX WITH WH!CH UM6700 flLES Cle[•• BOTH FILES ANO 

1NUEXE5) AR[ DUPLICATED IS lNtUHPURATEU l~TO BOTH SUL/ 

STHUCTUHf AND SOL/INITIALIZl. 

If A OM6/00 f'ILE I~ UUfl!CATi01 ~UTH CUPlES MUST HESIOE 

UN lHE 5AMl OEVICf <I.E., ON[ CUPY CANNOT BE ON DISK 

~ACK ~HILE THl UTHlH JS ON HlALJ•P(H•TRACK)e 

5.~. ~AMING CONVEN110N .... . ..... ····-····· 
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··-··· . ------ -- -------· --· ------ . ····----
IF A D~ FILE IS 10 Al DUPLI~Al[U, ONLY U~E COPY Will BE 

KEPT. THE NAMES U~ UM6700 OUPLICAIEU fill~ ARll 

0M/<OATAbASE•NAM£>/tt<STHUC1Uk[•NUM~lH>f 1" 

DM/<OAJA~ASf•NAMl>/"<STHUCTURl•NUM~ER>l2" 

fOri SOL THE NAM[~ AHll 

OM/<OATABAS(•NAMl>/"~ULll" 

UM/<LJATABASf •NAME>l"SUL#2" 

51J. SOL l~TERfACl .... ··- ---·····-

51J.1,. 
••••al• 

THERl AHl T~U WAYS lh WHICH 10 UUPLICATE OM6700 FILES•• 

USING THE. UEfAULT ~LAlJ~f, ANU J.NDIV1UUAL St1f(.;JflCATION BY 

STHUCTUkf • 

(JffAlJLT CLAtJ~l ··----- ······ 
SYNTAX fUH A "OtfAtJl T" STAH.MU~T HAS tH.lN INCORf'ORATEU 

INTO ~OTH SUL/STHUCTURE ANO SOL/lNlllALIZE TO ENABLE 

SPEClf lCATION Of DEFAULT VALUES f UR ALL STHUCTUklS fOH 

sue~ THINGS AS UEVlCl ANU OUPllCAllO FILlS• "OEfAULT 

DUPLl~ATFU • UN;" WILL CAUSE ALL UM f ILlS• EXCEPT THOSE 

MENTlUNEO A~UVl1 TO h£ UUPLlCAlEU. IT IS POSSIBLE TO 

OVEHRIUE THE. OlFAlJLT vALUt. lJIVlN 10 UUPLICAH .. U BY 

lNUIVIUUAl ~THUCTUHE USING THE ~YNTAX PkESENTfD ~lLOW, 

If, fUR EXAMPLl, "Uff AULT UUPLlCATlO = UNJ" WAS SPECIFIED 

AT STHUCTURE TIMl, THfN SPlClf-YlNG "U£fAULf DUPLICATED • 

OffJ" AT lNITlALlZt TlMl WOULO kESET ThlS UPTION TU Off 
FOH ALL f ILlS NUT SPECIFICALLY Sll TO UU~LICATEO • ON 

USlNG THE SYNTAX FUR INOIVIOUAL STkUClUHES• 

lf UU~LJCATlU IS NOT MENTIONEU IN THE UlfAULT SECTION OF 

SOL/bTHUCTUHE' THEN UUPllCATlU • Uff IS ASSUMEO <I•[•• 

THE DEFAULT vALUl fOH ~UPLICATlU IS Uff >. 

INUIVlOUAl S~ECifl,ATJUN BY SlkUtTURl 
•••••••••• ••••w•••••••• •• ••••••••• 

. THE SYNTAX ~UH MOOTfYlN~ ~l~UCTUHE IN~OHMATJON AT 
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IN!TlALilE TIME HAS HFlN EXt"ANulU TO INCLUUE DUPLICATEU • 

0 N A N U 0 lJ t" L I C A T E U = 0 F F , 

lf T~l UUPLICAT[U SYNTAX I~ U~EU fQR 

SlkUCTUHE• IT WILL UVlRklUE A~Y VALUE 
UlJj'JtlCATE.U IN THt: UffAlJLT SECTlDNSe 

A SPECIFIC 

~PECIF"IEU FOH 

NEW SYNTAX HAS ALSO 

lNAHLE ATTRl~UTES SUCH 

HE£N 

AS 

AUOEO TU SUL/lNlTIALIZ[ TO 

u t. v 1 c [ A N 0 D up L. I c A 1 r. o T a B E 

GlVE~ TO THE SOL ANO fHRORS f lLlS1 

E )( AMPt..tS . ....... . 
tXAMPLt 11 ~~UN SYSTfM/SOL/STHUCTvRl 

?lJATA (.;AHO 

UATA~ASE • TESTUBJ 

UEFAULT OU~LlCATfU s UN, UEVl~E • OISKPACKJ 

?[ND. 

BY SETTINij UUPLltATEO UN IN THt DEFAULT SE~TION, THE USER 

HA~ I~Ul~ATEU THAT ALL UM ~1L£5 ARl TU Bl OUPLlCATEOt 

CHE HAS ALSO SPECIFllO THAl ALL FILES RESIDE UN DISK 

PA~Kt ~Et SECTION 6.) 

E~AMPLE 21 ?RUN SYSTFM/SOL/INlTIALlL[ 
?UATA (;AHO 

UATABASE • TESTUBJ 

SlT ERRORlO~ UUt"LlCATEO•OffJ 

SET Sul nuPLICATEu•UNI 

SET 16 BLUCKfACTUk • 10, DUfLlCATED • Off, 

AHEASIZ£ • 5J 

'/[NO 

IN fH15 EXAMPLE, THfHF 15 NU Otf.AULT SlCTlUN ANO THE USER 

HAS l~UICATEU THAT ThE EHRUkS fill ANU STRUCT~HE #16 

SHOULU NUT d[ OUPLJ~ATEu. IN AUUITIUN1 Hf HAS 

Hf.DUNIJANTLY SAID THAl THE ~lJl f lll WILL Bl DUPLICAflO Cle 

[.. SErJINij O~PLILATED•UN lN THE O[fAULT S£CTION or 
~THUCTUHE TUHNEO OUPLTCATEO UN fUR SUL>• 
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5.~. OMPRINTIT INTfHFACl .... ......... ······-·· 
USING OM~HlNTIT ONl CAN PHINT BUTH OR llThEH COPY Of A 

UUPLICATtU fllEe <StF SlCTJON 9tlel), 

TO GET A PRINTIT OF BOTH COPIE~. TMf "OLU" SYNTAX IS usro. 
THAT IS NO 11 Ok 12 JS AlTACHlO TU lHl NAME OF THE FILf, 

THUS. Tt~TU~/0042 WILL CAUS[ bllTH CUPlES ur STRUCUTRE 42 

TO BE PHINTE01 It lT IS UUPLICATED• 

TO PHINT EITHlH CO~Y SlPAHATELY, T~E EXACT TITLE JS GIVEN1 

THUS, TfSTDHl"OU4if2" WOULU HlSULT IN P~I~TING Uf COPY 

NUMBER 2 fOk STRUCTURE NUM~lk 42 ASSUMING STRUCUTRE 42 

WAS OUPLICAT£U, 

TE5T08/ALL ~llL PRINT BOTH cu~l[~ Uf ALL FILES T~AT ARE 

UUfLlCATEO, 

61 DISKPACK 
•• •••••••• 

bel, INTRODUCTION .... ···········-
SYNTAX HA~ HECN AUOfD TO STHU~TURE A~O INTIALIZE TO 

ENABLE ANY Uk ALL UM FILES TU klSIUE O~ A hAMEO FAMILY Of 

DISK ~ACK~. 

T~E FAMILY NAMl IS, IN ALL CASlS1 THE UATA BASE NAME, 
THUS, ALL UM FILES fUR A blVlN UATA ~ASt THAT ARE TO 

RESIDE ON DlSK PACK WILL bl PLA~lU UN A FAMILY Uf DISK 
PACKS ~HlkE THl fAMJLY NAME lS THE DATA bA~[ NAMle ONE 

Of THE IMPLlCATIUNS IS THAT UM f lLlS (lXCE~T AUDIT fILES> 

CANNOT R£Sl0l UN SYSTrM kESOUk~l PACK, 

OM/<OATAHASE•NAMl>/ODl CANNOT bl ~LA~lU UN PACK, 
~ 

DM/<UATA~ASE•NAM[>/ERRURS CANNOT Hl PLA~EO ON ~ACK If 

OU~LlCATE~ HAS BEfN &ET ONe Thl~ !S ~ECAUSE TME ERRORS 
fILE IS A SYSTEM OUPLICAT[U f lll Cit OUPLlCATEO IS 

SPEClflEU> AND SYSTEM DUPLICATlO f ILES AHl NOT SUPPORTED 

UN OISK PACK. 
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U~/<DATABASE•NAME>/AUOlTARCHIV~ CANNOT BE PLACED UN DISK 

PACK. 

SOL. lNl EtH ACE . .. ········-
UEFAULT CL.AUS£ ·-----· ····-· 
ALL OM f IllS CAN Bf SET TO ulSK PACK OR HEAD•PfR•TRACK 

DISK USING THF NlW OEfAULT SYNTAX iN HOTH STRUCTURE ANO 

1Nl'TIALIZ£. 

WILL (;AU!>[ 

FOH 

ALL 
fXAtwlPLE, 

UM f lLlS 

"UlfAULT OEVl~E • OISKPACKJ" 
EXtEPl THOSE NOTED A~OVE TU 

RESIOl ON NAMEU PACK WHEHE THl f AMILY NAME IS THE 

DATABASE NAME. IF OEVICl IS NUT SPEClflfO IN A eEFAULT 

CLAU~E, THEN THl DEVJCE DEfAtjLJS TO HlAU•PEk•TRACK OISK1 

1"'40IV1UUAL !;PE.CH I CATION BY STkUCTURl ········-- ············- .. ········-
EACH FILE ANO/OH lNOlX CARD lN STRUCUTHE ANO EACH SET 

STATEMENT IN INllIALlZE HAS THl OlVICE • DISK ANO/OR 

Of.VI(.;~ • UISKPACK SYNTAX IN(.;OH~UkAftU1 

A OlVICE SPl~ItlCATJON tOH AN INDIVIDUAL STRUCTURE 
UVlHHlUES ANY UEVltE SPlCIFICATION IN THE UEfAULT SECTION• 

EXAMt-'kt.S 
•••••••• 

EXAMPLE ta ?RUN SYSTFM/SOL/STkUCTURl 

'/DATA ~AHO 

UATABASE • TESTU~J 

UEfAULT OEVICE s UlS~~A,KI 

INDEX ACCUUNTNO CTYPl • INDEX•SEQUENTIAL1 

LlEVl(.;I:. • OISK)J 

f ILt ~AVJNGS <UlV1CE • UISK)J 
f ILE CHECKING <UEVICE • OISKPACK>J 

?E.Nl> 

SEfTlNG UEVl~l E~UAl TO UISK~AC~ IN THE UEfAULT SECTION 

wILL CAU~£ ALL OM f TLES EXCE~T DUL ANO THE AUOITARCHlVE 
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TO SE PLA~EO ON A SFT Of PAC~S ~lTH FAMILY NAME TESTDR• 

HOWEVfH THE USfH HAS SPlCIFIE~ THAT THE f !Ll SAVINGS ANO 

THE lNOfX SEQUlNTIAL. STHUCTUkl fUH ACCOUNTNO SHOULD 

HESIOE ON HtAO•PEtt•THACK. THI& INCLUO£~ bOTH THE FINE 

ANO COARSE lAHLE&. THE f ILt CHlCKlNG WAS SPECIFICALLY 

PLACtO ON PA~K. 

EXAMPLE ~I ?~YSTEM/50L/INITIAL1Zl 

?UATA ~AHO 

UATABASE • TlSTOHJ 

UEFAULT n£VlCE = UlSKJ 
SET SUL OEVICE s UISKPACK, DU~LlCATEO • ONJ 

SET EHHORLOG UEVl~t • UlSKPAC~J 

~ET 16 BLOCKfACTOk • 111 UEVl~E • OISKPACKJ 

?tNU 

THl UlfAULT CLAUSE HE~E WILL CAUSl THE ~YSTEM TU PLACE 

ALL UM FILES NOT PHfVTOUSLY ~PtCit !CALLY StT TO OJS~ PACK 

ONTO HEAD•P[k•THACKe THE Olf AULT CLAUSE AT INITIALIZE 

f IME UOES NUT ovrRRlOl ANY DEVICE SPtClflCATIONS AT 
STHUCTURE TIME THAT W£RE SET AS INOlVlOUAL STRUCTURES. 

THuS, THl f ILE "CHECKING" WlLL ST!LL ~£ SlT TO DISK PACK 

EVEN THOUGH THE OEfAULT IN INillALIZl ~AS UISK. 

THl USlR THEN SELECTIVlLY PLACl~ THE SUL f !LE1 TH£ ERRORS 
FILE ANU STHUCTURE 1~ BACK ONlU UlSK PACK• TH[ SUL f ILE 

WILL ALSO BE UUPLICATro. 

WERE HE TO TRY ANO Sll DUPLICATED • ON FUR THE ERRORS 

FIL[, <l•E•• SlT ERRURLOG UEVICE • OISKPACK, DUPLICATED 

• ONJ), A WAHNING WOULO BE PHINTlO TO lHl lffECT THAT 

THlS f ILE CANNOT HESTUE ON 01~~ PACK, If UUPLICAT[O, ANO 

OEVICE WOULD AUTUMATICALLY HEVlkT bACK TO UISK1 

614. OMPRINTIT INlERfACl .... . ........ ···-····· 
DMPRINTIT HAS HEEN MOOIFIEU TO PRINT OM f ILES THAT RESIDE 
ON Dl&K PACK. (~El sr.cTION 9.2.2.> 
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l•U ERkOA HANULING . ....... --------
4> 

T~lS SlCTlUN DEStHiBES lHE WAY IN WH1CH UM6700 HANDLES I/ 
0 EHROH lNOlCATIUNS IT REClIVl~ FHUM THE OPERATING 

SYSTlM, THE fOHM IN WHICH &UCH EkHORS ARE TRANSMITTED 

8A~K TO THE US£H ~~OGRAM, ANO THE MlANING Of THE NEW 1/0 

STATUSES1 

UNTIL THE 11.4 RlL[AS[ AN l/U EkROH RESULTEO IN A FAULT 

TlRMlNATION IN OH67oo. 1/0 lRRUkS AHE NUW CAPTURED ANO 

LOijGlO. ANO NOTIFlCATlO~ or SU~H IS RETURNED TO THE USEH 

~ROGHAM VIA NE~ STATUSES. 

ERHOR f lll ··-·· .... 
LAYOUT OF EHRUH f llE 
• •••••••••••••••• 

A ~EW t"lLl UM/<OATARASE•NAMl>/lHkUHS IS NOW CREATED• ITS 
fUNCTIUN IS To ~EEP TRACK bY kuw. Of WHICH COPIES Of 

WHlCH STRU~TUkES HAVE HAU REAU AND/OH WHlll lRRORS• 

EACH HECURO Of THE FHRORS f IlE IS ~5 WORUS LONG ANO THE 
f ILE IS BLOCKED rwu. 

HECOkU o CONTAINS I/O ERRURS FUR THE SOL UIRECTORY WHILE 

. RECORD l CO~TAINS 1/0 ERHURS f UH THE S[CUND COPY Of SOL 

If IT IS DUPLICATED Cl1E11 OM/<UATA8ASE•NAME>/"5Ult2">• 

RECORD 2 CONTAINS I/O ERROkS fOR STRUCTURE #1 WHILE 

HECORO l CONTAINS I/O ERHUHS fOR THE SECOND COPY Of 

STHUCTuHf. #l lf UUPLICATE01 

IN ~lNlRAL1 RECOHD 2XN CONlAINS A LU~ Of l/U ERROR 
INfOHMATIUN FOR STRUCTUHE N WHlLl HECORO 2XN+1 CONTAINS 
1/0 lAkOR INFORMATION fOR THE ~ECUNO CUPY UF STRUCTURE Ne 

RfCORU LAYUUT • ERkOR FIL[ ---··· ------ - --··· ----
THE fOHMAT Uf lACH 45 WOHD RECUkU 15 A5 fOLLOWSI 
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WOHO 0 47124 • NUMBER UF WHITE lRRORS fOR THIS 

STRUCTUHf AND CO~Y. 2Jl24 • NUMBER Of READ 
ERRURS fnH THIS STHU~TUH£ ANO COPY. 

THE HOWS WHICH hAVE RECtlVlD WRITE ERRORS• 
UNE ~IT PER ROW STAkTING WlTH ~ORO 1 BIT 47 

(RUW 0) ANO ENDING WllH WORU 21 BIT 0 (ROW 

1006>• A BIT ON <1> lNOICATl~ THAT A RECORD 

IN THAT ROW HAS HAD A WklTE ERROR ANO THAT 

ALL RECUROS lN THAT RUW AHE NUW LOCKfOe 

WOHOS 22•42 THE ROWS WHICH HAWl RlCllVlU HEAD fHROHS • 
UNE BIT PlH ROW STARTlNG WITH WORD 22 ~IT 47 

<ROW 0) ANO ENDING WITH WOHD 42 BIT 0 CROW 

1008), A BIT UN '1) lNUJCATl~ IHAT A RECORD 

lN THAT ROW HAS HAO A HlAO [HHOk BUT THE ROW 

IS NOT Nf~ESSAklL~ LO~Kl01 

wOHO 43 

~OHO 4 .. 

JULIAN DATE OF THl f IHST HO~ lN ERROR. 

TIME Of THE f lkSl HOW IN EHROR, THE TIME 

ANO DATf AR£ UStD TU OETlRMlNl WHICH AUDIT 

f ILE TO START WlTh WHEN RltONST~UCTlNGe 

OMPRINTIT INTlRFACl 
•••••••••••••••••• 

A FORMATTED LISTING Of T~l lkkUHS f"lll MAY BE OBTAINEU 

VIA DMPRlNTIT USING A <DATA~ASE•NA~f>IER~QHS CARU1 THE 

F 0 H M A T 0 f T H l ~ P R 1 N T U U 1 l S 0 t. S (. R lt:H: .. D I ,._. S l C T 1 0 N 9 • 1 • 2 • 

7.~. Nfw STATUSES 
•••• • •• •••••••• 

iTATUS 
•••••• 

200 

201 

202 

204 

MEANING ··-···· 
\ HOW LOCKlD OUT • WRITl EHROR 

HfAD E~RUH • UNIT NOT kEAOY 

HEAO EHHUH • H~AD PARilY 

Hf AD EHROR • OlSCR!PTOH iN ERROH 

STATUS 200 MEANS THAT ALL RlCOkUS !N A ROW ARE LOCKED OUT 
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TO lVlRYUNEe THERE ~ILL BE MU kEAOS ATTEMPTED TO THIS 

HOW, ANY UATA MANAGlM£NT UPEfiATION WHICH 1R1ES TO ACCESS 

A ~lCURD FHOM THI~ Hnw WILL Sll THI~ STATUS. THf RfASON 

TH[ ~uw IS LOC~EU IS ThAT THl UAfA ON U1SK OH OISK PACK 

IS OUT Of UAlE. THE FOLLUWlN~ lXAMPLE WILL HELP CLARIFY 

TH[ NEfU ~Ok ~ow LOCKOUT. 

SuP~OSE 

f OLLO~EO 

A U~tR ~HUGRAM UOtS A MOUlFY, f UlLOWEO RY ~OVES, 

BY A STURE, ANU THAl HE RlCElVE~ A STATUS Of 0 

FOH ~UTH OM UPlHATIClNS, fHUM HI~ POINT UF VIEW• HE HAS 

MOUIF!ED SOME DAfAe UM6700 MUST ALSU TRlAT THE DATA AS 

HAVING BffN uPOATEu. RUT ~ECAU~l Uf ll& MULTIPLE BUffEHs. 

THE ChANuE TO THAT DATA WILL NUT ~E ~[Fll~T~O ON UlSK OH 

PA~~ UNllL THE OATA MANAGEME~l SYSTEM IS FORCED TO GIVE 

UP THAT BUfFtH IN OHOlR TO ~RlNG lN Nl~ ~tSOURCES. WHEN 

0Mb700 ATTlMPTS TU WRITl lHIS UPOAllO RECURU TO DISK AND 

RfCEIVlS A WHITE EHROR1 THl HOW IS LUCKEU UUT~ AT THIS 

POINT UM6700 CALCULATES THE kUW lH1S RECURD WAS l~• ANO 

ENTERS THE FACT THAT IT lNCUUNlEHlU A WRlTl ERHOR UN THIS 
RUW INTO THE EHHOH Ftll1 SIN~l THE UPOATtO MEMBfR IS NU 

LUNGE~ IN A DM6700 BUffEk ANO ~ECAUSl OM6700 WAS 

UN~UCClSSf UL !N WRITING IT ~A~K lU DISK, ANY FUTURE 

ATTtMPTS Tll AC~[SS ANY R£CORU FkUM THiS kO~ WILL HESULT 

IN A STAfU5 UF 200 • HOW LUtKtO UUT1 CTHl MOOlfIEU DATA 

~ILL, OF CUUHSE, ~F WRITTEN lU TttE AUUIT TRIAL• If 

AUUITlNG.> 

If A 

THEN 

~RITE 

If THE 

ERHOH OCCURS ON A RUW Uf A OUPLICATf~ FILE, 

CORHfSPUNUING kUW IS NUT lN EHROR IN THE 

OTHEH COPY, A ~AU ~TATUS will NOi ~E PAS~EU HACK TO THE 

USE~ PHOGHAM WHEN HE THIES TU ACClSS A R[CURW IN THAT How. 

IN EITHEH CASl, HUWEVER, THl ~ACl THAT A WRITE ERHOR HAS 

OC,URR£D 15 LOG~EU IN THl EkRUk flll, STATUSES ?011· 202 

ANU 204 AHE RlAD EkROR~• ALL NlAD E~kOHS ARE ALSO LQGij[U 

IN THl lHHUk FILE ~UT A klAU lkHUR DUE~ NOT CAUSE HOW 

LOCKOUT. THl UATA UN LlISK lS N~T UUT O~ DATE, IT JUST 

~ANNOT HE HEAOe 
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~ITH OUPLICAT£0 FILFS1 A RlAD lHHOk fHUM A ROW IN ONE 

COPY WILL NOT BE HlTURNED TU THE u&ER ~RUGRAM AS SUCH 

UNLESS THl CUR~E~PUNDJNb ROW IN THl UTHER ~OPY HAS EITHfH 

A RlAU OR WRITE ERROR. If THE ~OkklSPU~OING RO~ HAS A 
~RITl EHHUk, THEN A STATUS Ot 200 WILL ~l RETURNED. IF 
THE CORRESPONDING kO~ HAO A klAD EHRUR1 THE APPRCPRIATE 

HEAD EHROR WOULD Bt kfTUkNE01 

THt SYSTlM MAINTlNANCE LU~ CA~ Bt uSEO IN CONJUNCTION 

wlfH THf ERHUH FILE TO UETEHMlNE ~UCH THl~GS AS PHYSICAL 

DISK AODHlSSl~' UAlES AND TIME~ Of EHRURS1 

fO~ PURPUSES Of RlCONSTHUCTlO~ ANO RESTORATION, IT IS 

lMPOHTANT TO 8£ tOGNIZANT Of lNTklES IN fHl ERROH FILE1 

THlS MAY Ml OUNl VIA USEH PkUGkAMS GIVl~G SOME SORT Of 

NOTIFICATION UPON HfCElVINb &UC~ lHRUH STATUS£& OH BY 

PEHIOUIC FOHMATTEU LISTINGS Ut THE EHkOR FILE VIA 

DMPRINTIT• 5£CTION 8 blVES A UlTAlLtO [X~LANATION OF HOW 

ANO wHfN THE ERkOR f IL[ I~ U~EU lN CONJUNCTIUN WITH 

RECONSTRUCTION ANO RESTOHATION• 

RECONSTRUCTION ANO RESTORATION ·············- ... ··········· 
a.1. INT~OOUCTIUN 
•••• • ••••••••••• 

RECONSTRUCTION AND RESTORATION ~EHfOHM TWO FUNCTIONS. 

THt f lkST IS TU 8RlNG DATA IN A RUW LOCKED OUT BECAUSE Of 

WRITE ERRORS UP TO DATE ANO TD PLACl THIS NEW, UPOATEO 

ROW IN ANOTHEk PHYSICAL LO~ATIUN1 

THE S£CONO f UNCTION IS TO MUVl RUW~ WHICH HAVE HAO RlAO 
ERHORS TO OTH£H PHYSICAL LOCATlONS1 

RECONSTRUCTION ANO RESTUHATIUN ~EkfORM ~OTH FUNCTIONS. 

THE UlfFEHENCES ~flWEEN THEM A~E A MATTEk Of TIME ANO 

SPAC£. 

U•~• RESTOHATION 
•••• • •••••••••• 
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AESTORATIUN HEQUlHES A GOUU CU~Y Lf Thf ROW FHOM THE 

UTHEH CCJPY UF THI:. D1Jf'LlCATl:.U UATA tiASE f lLI:. • IT COPIES 
'> 

fH~ uOOO HOW TO A GUOU kn~ ut ANOTHER Flll <EITHER ONl 

INTEHNAL TU HESTURATION OH A USEH SPlClflEU BACKUP) ANO 

THl~ lXCHANul~ THE NEWLY ~RlATEU uOOU RUW WITH THr ~AO 

HO~. AT THIS POINT• THE PAkllCULAk kOW 15 VALID AND UP 

TO UATE UN HUTH CUPlfS Uf THE UU~Ll~ATEO DATA MANAGEMENT 

FILE• 

t1eJ. Hf<.;O~STRU<.;TlUN .... ·······-······ 
HE<.;Q~STRULTlO~ OOlS NOT HAVt AN UP TU DATE COPY Of THE 

~AU kUW AS HESTORATION UUESe THUS ITS f IRST TASK WHEN 

AECO~SlRUC..TlNu A HOW lUCKU> OUT ~k.CAlJS£ O~ wR1TE E.RRORS, 

IS TO BklNG THE COR~ESPONUING kUW O~ A ~RlVIOUS ~ACKUP 

CO~Y Uf THE f ILl UP TU UATE U~ING THE AUDIT TRAIL• ONCE 

THl BACKUP HUW 15 UP TU OATl, HlCONSTHU~TlON EXCHANGES 

TH!S RUW wilH THE ~AU HOW JUST AS kE5TURATIO~ oars. 

SfLECllUN Uf TrlE STARTING AUUlT f1LE lS CkITICAL1 THE 

DAft AND TIME THAT THl SlAHTING AUDIT flLl WAS CREATED 

MUST dl HEfOHE THE DATE ANO ll~l Uf THl flHSr ERROH FOR A 

GIVEN STkUCTUHf, If THE STARllNG AUDIT FIL£ WAS CkEATEO 

AfTEk THE tlHST fRROR• MOUif lCAllUNS TO OATA IN ANY or 
THE HAU HOWS MAY HAVf &ElN MAU£ IN Thf. INlERIM ANO WOULD 

THUS dE LUST •• AfTfH IMAGES f Ofi THESt CHANGES W~ULD HE 

IN AN tAHLllH AUUIT f JL£e 

CONSlOER TH~ tOLLOwING SEQulNCl Of EVlNTSI 

TulSOAY • OR/AUOIT0001 C~EATEU1 

HfCORO IN ROW 56 FOR STHUCTUHl 1~ MUOlf IEO ANO STORED 

SUCCES~F~LLY• A WRITE EHHOk UCCURS ATTEMPTING TU WRITE 
THl PHEVIOUSLY MUOIFIEU Rf.tOkU. <1.l., COPY or HECORO 

UN DISK IS NUW OUT or DATE>. 

UB/AUUIT0001 fULL1 

U~/AUUIT0002 CHfATlO• 
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ASSUMING THE A~OVE WRIT£ ERHUH ~A~ THE ~IRST ERROR FOR 
STRUCTURE 12• THE OATl A~D lIME WILL HAVE BEEN ENTE~EO 

INTO THE ERRUH f ILE1 If DBIAUUIT0002 WERl CHOSEN AS THE 

STARTING AUDIT f 1LE, THE HECURU lN kUW 56 WQULO BE OUT Of 
DATE AfTER RECONSTRUCTION f INISHE01 THUS, UNLESS 

OVERRIDDEN BY A USfR S~E,lf IED STARTING AUDIT SERIAL 

NUMBlR, HECUNSTHUCTION will SlARCH THE AUUIT A~CHIVE FOR 
AN AUDIT f'ILE THAT WAS CHEATlD ~lfURE THl UATE ANO TIME 

or THE f IHST ERROR THAT AP~EARS IN TH[ ERRuR flLE. 

OMHOwAECO~EHY • USlR INTERFACE 
••••••••••••• ••••• ••••••••• 

INTRODUCTION 
• ••••••••••• 

THE USER 1Nl£RFA~F. TU RECONSTkUCTIUN AND RESTORATION IS 

THHOUGH THE PRUGRAM SYSTEM/DMHUWRE~OVEHYt 

THE BASIC INTENT Of UMROWRlCUVEHY 15 THAl THE DATA BASE 

ADMINISTRATOR BE ABLl TO TllL OM6700 TO "REBUILD" A 
STRUCTURE f OH A OATA bASE, BUl THAT OM670U UETfRMINE VIA 

THE EkHOH FILE WHICH ROWS SHUUL~ ~l H[STOHEO ANB WHICH 
NfEO TO BE RECONSTRUCTED TO CUM~LETlLY kEBUILO ALL BAD 

ROWS FUR THAT STHUCTURE Of THE UATA ~ASE1 ThUS IT IS NOT 

POSSI~LE TO HlBUlLO ONLY SOME HOW5 Uk SflCif IC Rows Of A 

STRUCTURE WITHOUT kfbUILDING ALL llS BAO RUWSe 

Rf MOVE ------
THE RlMO~E COMMAND GIVES THE USf~ THE A~lLlTY TO kEMOVE 
fRUM THf ERkOR FILf THE INDICATION THAT A RUW OR ROWS Of 

A UATA MANAG[MENT FtLE HAO IN~URREO A HEAD ERROR• THUS 

ANY 5UbSlQUENT RECONSTHU~TlON ANU/U~ RlSTOMATION <l•E•' 

riUN Of OMRUWHECUVlRY> WILL HA~E NU lffECT U~ON THIS ROW. 
~ 

THlS COMMAND WAS lNCORPURATlU ~OH lHl CikCUMSTANCl IN 

WHICH kEAU EkHOHS HAU BEEN DETlCTE~ ~lCAUSl Uf A UNIT NOT 

REAOY. SUCH AN EHROR WOULU Bl RfTURN£U TO THE 

AP~Ll,ATION PROGRAM AS A STAlUS ur 201. "HUWEVER; IT IS 
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REASONAHLl fO~ A UATA ~ASE AU~lNlSTHATOH TO RECOGNIZE 

THAT THESE HEAU tRRORS ~Ekl UNLY A RESUL1 UF A UNIT NOT 

RfAOY ANU SINCE lH[ DATA 15 NUT ~UT or DATE AND CAN NOW 

~E HEAD (UNIT MAOE HEAOY) Hf SHOULU RtSlT THOSE READ 

ERHORS. 

SINCE lHE REMOVE ONLY PEHTAINS IO READ ERROHS, NU 

I~TEGHITY CAN Rl LUST SINCE Thl WURST THAT CAN HAPPEN IS 

TO TUAN Of~ THE lNOICATION THAT A HOW WHICH HAO A REAU 

PAHITY WA~ ~AO. THf ROW WILL SIM~LY NOT BE HESTURED OR 

Rf~ONSTRu~TlO UNLlSS IT IS TUHNtU ~AC~ Uh EITHER bY THE 
UATA ~ASt ADMINl~THATOH Ott VIA ANUTH[k RlAD PARITY 

RE~ElvEU ~HUM OM670o. 

THlRl IS NO WAY TU Hf MOVE A WRITE EHHOR fkOM THl fRROR 

f ILE• 

INSft<T 
•••••• 

TH~ INSlHT CUMMANO UUlS THt OP~USITl Of THf HEMOVE 
~OM~ANUt IT ENA~LtS THE DATA ~A~[ AOMlNlSTRATOR TO SET 

HfAO EkROH ~ITS fOk ANY HOW OR wow&. 

TH1S ~UMMANO IS NEFUEU IN A ~llUAT10~ WHERE, SAY, A 

STURAGE UNIT WEHt TU f AIL1 GIVEN ENQUijH ACTIVITY ANO 

TIM[, DM6700 WOULD ATTEMPT T~ ACtEbS OR ~RITE ONTO THIS 

~TU~A~f UNIT AND W~ULO APPHUPR!ATELY RlCOR~ THE FACT THAT 
IT WAS UNA~Lt TO OU so. THUS ulVEN SUCH A SlTUATluN, THE 

DAlA ~ASl AUMIN15TRA10R NllU~ A WAY TO TlLL OM67tiO THAT 

fOri VAklOUS SlHU~TURES, CERTAIN Of ITS RUWS ARE IN ERROR. 

~H'dUlLU 
••••••• 

THIS ~UMMANU SIGNALS OM6700 THAT' toR A blVEN DATA BASE 

ANU STRUCTUkl. THlRE AkE HOWS IN ERHOH ANU or THE UESIRE 

TO klHUILU ALL BAO PUWS. UMb700 WILL OE~IUE WHICH ROWS 

<If Aft4Y) ~E.EO Tll Bl RftJUllT. 

INSTALLATION ALLUCAT£0 UISK ANU UlSK PACK ·········--· ········- ---- --- ....... . 
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AOUITIONAL CONSIOlRATION MUSl tiL GIVEN TU f ILfS WHICH 
HE~IOE ON INSTALLATION ALLOCATtO OlSK OR OlSK PACK. 

IN PARTICULAH1 lACH RAD ROW MUST bE MAPPEU INTO A AOW Of 
A BACKUP FILE. THI5 DIFFEk5 •kOM NON•lAU OM FILES IN 

THAT OMHUWRECOV£RY WILL ALLU~ATl ITS UWN BACKUP HOW fOk 

RESTUHATIUN PUHPOSES lf A BAC~UP lS NOT S~ECJFIEO BY THE 

USER· WITH IAU f ILrs, HUWEVlH1 THERE MUST BE A QNE FOR 

ONE CORRES~ONDENCE BETWEEN BAO HOWS ANU GOUD BACKUP HOWS1 

THE SYNTAX FOR ACCOMPLISHING THI~ UNl TU ONE MAPPING IS 

GIVEN IN 8a4e6e 

AN ADVANTAGl WHICH RESULTS FHOM hAVING TU ~ROVIDE A ONE 

TO ONE MAPPING Of Gano TO BAO ROW~ lS THAT !AD SPECIFIED 

~A~KUP FILES NEEU ONLY HAVE AS MANY Rows A~ THERE ARE ~AD 

HOWS IN THE UM FIL~. 

£XAMPLEI 
•••••••• 

CONSlOlH THl FOLLOWING S1TUATION1 STOkAbE UNIT 32 

CRASHES OURING THE NIGHT1 ALL Uf OM/TESTOB/0045 ANO 
THkE£ kO~S Of UM/TlSTDB/0027 WEHE UN THIS SU AS JAU f IlES1 

THE FOLLOWING IS THC TAU MAPPlNij f OR BOTH ~ILES. 

OM/TESTOB/0027 

~ow SU AODRrss 

0 

1 

2 

3 

4 

32 

32 

32 

34 

34 

100 

105 

110 

100 
105 

UM/TlSTDB/0045 

How su AOOHESS 

0 J2 3010 

1 32 3110 

SUPPOSE ALSO THAT ROW 4 Of OMITESl0~/0027 WAS LOCKED OUT 

fRUM A PREVIOUS WRITE ERHOka THIS PARTICULAR 

INSTALLATION TAKE~ RACKUP DUM~S BY SU SQ THAT 
HECONSTRUCTJNij A SU INVOLVES HlCON~THUCTIN~ FROM A BACKUP 
COPY Of SU32 UN RfSEHVE SU481 THE lRROR IN ROW 4 

PRESENTS AN ADDITIONAL PROBLEM, HOWEVEk, SINCE THE 
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lN~TALLATlUN WANTS 

THE riAC~UP SU46• 

TU Ktl~ lHAT RUW ON ~U34 ANO ~OT ON 

THUS A ~IX HOw IAO ~ILE OM/TESTUB/ ., 
IAUHACKUP MU~T 8l ~R£AT£U. 

U~/TlSTU~/IAObACKUP 

HUw SU AUORrss 

0 "'8 100 

1 4d 1 oc; 

2 48 110 

3 48 .JOlO 

4 48 3110 

~ 34 200 

T~US ru R[BUILU THf ~AU HUWS FHOM ~UTH THE FlllSt THE 

FOLLO~iNG CAHUS WOULU ~l USlU WITh UHRUWRl~UVlkYI 

?~UN SY5TlM/OMHO~RECOVEHY 

?UATA CAHO 

DATABASE • TlSTD~ 

S T HU<.: T U tH. 4 5 

lNSltH HOWS Oil 

HEBUILO ALL ROWS 

~ACKUP IS COM/TESTUB/IAOBACKUP) 

IAO CURRl5P~NUENCl IS 3•0• 4•1 
AUUil : 11 

~TkUCTURE 27 
lNSEHT ROWS o•2 

HEBUlLO 
HACkUP I~ CLJM/TE~TOB/lAOBACKUP) 

IAO CORHlSPUNUlNCl IS 0•01l•l12•2t5•4 

?ENO 

FOH STHUCTUHE 45, AN TNOICATION THAT ROWS 0 ANO 1 AHE BAO 

MU~T ~IRST ~E I~SERTEO INTU THl ERHUR fILE SINCE THIS 

~T~UCTUHf HAU NO 

SINCE THlHE WfHf 

O~HOWRECUVtRY TO 

ERROHS P~IUH TU Th[ CRASHING Of SU321 
NO lHHOHS1 II IS NUT ~OSSl~LE FOR 

f INU IN Thl AUDIT ARChlVE THE PROPER 
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AUDIT FILE wITH WHICH TO START• THUS AN AUDIT SERIAL 

NUMBER MUST Ht SPE,IFltO• 

f OA STRuCTUHE 27 NnTE THAT NO AUulT StRIAL NUMHER IS 

Nf.CESSAAY' SINCE ROW 4 WAS IN ERROR PRIOR TO SU32 

CRASHlNGa THUS THE DATE, ANO TIME AT ~HlCH THE ERROR 

OCCURRED IS RlCORUEO IN THl EkHOR f'IL[ ANU UMROWRlCOVERY 
CAN DETfHMINl WHAT IT IS. HAD ROW 4 HAD A READ INSTEAD 

or WRITE EHHOH AND THE DATA tjA~[ ADHINlSlRATOR WANTED 
ONLY TO H[BUILU THr ~u, THlN THAT kOW ~OULD HAVE Bl[N 

REMOVED f MUM THl ERROH f lll WlTHOUT COMPROMISING THE 

INTEGHITY OF THE UATABASlt CNUTEI TML RECORD THAT 

ENCOUNTERED THE HEAO fHROR WILL STlLL ~£ IN ERROR.> 

SYNTAX ---··· 
THE ~YNTAX FOR UMRUWRFCUVERY 1~1 

<OMROwRECUVERY REQUEST> II• <OATABASE NAME SPEC> 
<STHUClUHE ROW RtCOVfRY LIST> 

<DATABASE NAMt S~EC> 11• <UATAbASE NAME> I 

<OATA~ASE UEStGNATUH><lQUA~S PART><OATABAS[ NAME> 

<DATABASE DESIGNATOR> 11• UATAbASl I OATA·~A~[ 

<EQUALS PART> 11• <EMPTY> I c 

<STRUCTURl kOW RlCUVERY LIST• Ila 

<STRUClURE ROW Hl~uVERY REQUEST>/ 

<STHUtTURl HOW ~£COV£RY LIST>J 

<STkU~TUfiL HOW HE~OVEkY REQUEST> 

<STHUCTUkl kO~ RlCUVERY k[~UlSl> lie <STRU~TURE SPLC> 
<EHRUH f lL~ STATlMENT>/ 

<STHU~TUHt SPlC><HEBUlLU STATlM£NT>/ 

<STHUCTUkE ~PlC><EkkOH FILE STATfMfNT> 

<nEhUlLD STATlM~NT> 
~ 

<SlRUCTURE SPEC> II• SUL I <STHUCTUHl NUMBlR> I STRUCTURE 

<STHUCTUHl NUMB~A> 

<STRUCTURE NUM~Ek> Ila <UNSlijNED lNllGER> 

<E~RUR FILE STATlMENT> II• <HEMUVE STATEMENT> I 

<1N~£HT STATLME~T> 
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<REMOV[ SlATlMENT> Ila 

REMOVl <lkHOH ~ILF PART> HUTH 

<CuP1£S ~~RT><ALL S~[~> I 

H£M0Vl <EHHOk f1Lf PAHT> bUTH 

<COPIES PAPT><kUW SPE~S> 

<ANU PAHT><f Jl[ SP£~S PART> I 

HEMUVE <lHHOk f ILF PAHT><UUPll~ATE S~E~S> 

<RUW SPEC~ PAHT><AND PART><~lLE S~E~S PART> 

<f~~UH FILE ~AHT> as= <EMPTY> I fH~M EkHOk FILE/ 
INTO lkHUH Fill 

<CuPlES PAkT> sa= <EMPTY> I COrllS 

<ALL SPEl> 11= ALL I ALL kuws 

<HUW S~E~~> &I: <RUW PAHl><HUW NUM~EH SPlC~> 

<HUW PAHf> 11• <LM~TY> I RUW I kGW~ 

<RU~ ~UMHlH ~PlCS> lie <~OW ~UM8lk> I 

<HOW NUM~ER><fHRLJ SP£~> I 

<HUw NUM~ER SPf CS><CUMMA ~ART><HUW NUMBER> I 

<HUW NUMUEH SPf CS><COMMA ~ART> 

<HU~ NUMtllH><lHHU SPE~> 

<fHRU SPft> 11: THHU <ROW NUMHlH> I• <RO~ NUMBER> 

<CUMMA PAHT> sa: <lMPTY> I ' 

<ANO PAHT> as= clM~TY> I ANU 

<flLt SPf~S PAHT> SI• <EMPTY> 

<UUt'Ll~AT~ ~PlCS><kUW SPE~S PART><ANO PART> I 

<f ILl SPlCS PART><flLE SPllS ~AkT> 

<OUPLI~ATE SPl~S> 11= c[M~TY> I 

<COPY ~ANT> UNt I 

<~UPY ~AHT> lW~ 

<CUPY ~Akl> 11: <EMPTY> I COPY 

<HUW bPtCS PAHT> I&: <ALL. ~~lC> I <RU~ S~ECS> 

<INSlHl srATlM[Nl> :&: 

l~SlHT <lHHUR FlLE PARl> bUTH 

<CU~lfS ~AHT><RUW SPL~S> 

<ANU PAHl><Flll ~PlC~ PAkT> I 

l~SERT <lRHUH fIL~ PAHl><UU~LlCATl SPlCS> 

<kUW SPE~S>cAND PART><f ll[ SPECS PART> 
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<RtBUILO ~TATlMENT> ll• RlBUILU I 

RfBUILU <ALL ~AkT> BALKU~ <f ILE PAkl><TITLF SPECS> 

<ALL PAHT> II• <lM~TV> I <ALL ~PE~~ 

<FlLl ~ART> II• <EMPTY> I fILl 

<TITLE SPtCS> 11c <TITLE><IAD ~AHT><AUUIT ~AkT>/ 

<DUPLICATE TI1Ll SPlCS><llTLE><lA~ ~A~T><AUOIT PAHT> 

<TITLE> 11• C<flLf TITLE IN OI&~LAY ~UkM>> 

<IAO ~AHT> 1i• <EMPTY> I 

IAO <CoHHlSPONOlNC~ PART> 
<IAU NUMHlR SPEl;S> 

<CUHA[SPUNOENCE PAHT> &la <lMPTY> I ~ORRES~ONOENCE IS 

<IAD NUM~lk 5PECS> Ila 

<lAO ROW NUMBlR> = <fILl HUW NUMBlR> I 

<IAD NUM~£R SPlCS><~OMMA ~AHT><lAU kO~ NUMBER> = 
<FILL HOW NUM~Ef<> 

<AUDIT PAHT> Ila <lMPTY>/ 

AUDIT <SEklAL PAHl><NUMBEk ~ART> 

c <AUDIT FILE NUMBER> 

<SEHlAL ~AHT> 11• <EMPTY> I SEklAl 

<NUMliEH PART> 11: <[MPTY> I NUMbEk 

<OU~LICATl TITLE SPECS> II• 

<FUR PART><COPY PAkT> ONE <IS PART><TlTLf> 

<IAU PAkT><~OMMA PART><f OH PA~T><COPY PART> 

TwO <IS t-'ART> 

<FUR PART> 11• <EM~TY> I fOk 

<IS ~ART> 11• <lM~TY> I 15 

EXAMPLES . ....... . 
EXAMPLE 1 ····-·· -
o•TA-BASr • T00~7 

~DL 

~EMOVE fMUM F~RUR f ll~ 

COPY ONf ROWS 21 5, 7 THHU 11 

COPY TWO All HOW~ 

AND HEBUILO 
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HA~KUP Fill FOR LOPY ONE IS 

<UM/J0047/"SUL#1">• 

f"UH CUt-'Y TWU 15 

<UM/T0047/"SuL#2"> 

!:dklJ<.:lUHE 2 

EXAMf'LE. 2 ------- . 
T00~7 

"-

IN5t.f<T lNlO fHRUR F lll 

~U~Y ONf HUW 13 ~NU ~OPY TWO RUwS 9•18 

HlHUILD ALL ROWS 

tjA(.;KlJP flll 

FUk COPY UNl 15 CUM/T0047/"000?tl") 

IAU CUHkl~~ONOENCE I~ 1=512=616•0 

FUR COPY TWU IS (0M/T00~7/"000212") 

lAU 'OHkES~UNOENCE IS 1•113•31~•5 

AUUll SfHlAL N~M~[R • 21 

u~sun 

UNl 13 TWO 9•18 

t-<UiUlLD ALL 

HACKUt-' 

ONF CD ... /TU0~7/"U002#1") 

!AO 1 = 51 2 • 6; b = 0 

TWO CUM/T0047/h0002#2") 

lAD 1m1, 3•31 4•~ 

AULJll = 2J 

PRAGMAlIC~ 

--------·-
EACH <STkUCTUHE 

H£"UlST TU THl 

kOW 

UAlA 

HlCUVlHY HlQUf ST> IS A SEPARATE 

~ASl MUN!TUH• THl~E REQUE~TS ARE 

hANOLEU THf. SAM£ A~ NnkMAL HlQUlSTS (f ,G., fINOt MODIFY, 

ET~.> fHOM U~lR CUAUI. t-'HQ(if<AM!>t UNI:. lJf THE CONSfWUENCES 
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15 THAT THE AUOlT TRAIL MU~T bl SCANNlU ONCE roR EACH 

STRUCTUHf THAT NEEUS TO BE RlCUNSTkUCTEDe 

ONCE DMRUWHECOV~~y HAS PASStU THl UATA 8ASl MONITOR ALL 

ITS REQUESTS• IT ~OtS TO EOJ WITHOUT WAITING fOR A REPLY 

FROM THE MONITOR• 

OOLLAH OPTIUNS ...... ····-·· 
T~E INPUT TO SYSTlM/OMHOWRECO~EHY IS A CAHO f llE ~ABEL£0 

"CAHO"• 

THE PROGRAM HAS DOLLAR OPTIONS AS fOLLOWSI 

DEBUG DUMPS SCANNER ARRAY ANO, If TH£ STATfMENT IS 

ERHO~ FHfE. THE ~ONlENT• OF lHE MESSAGE ARRAY• 

LIST IS OfF BY UEfAULl ANU ~RUDUClS A LISTING OF 
THE INPUT CARDS If TUHNlO ON• 

SINGLE If SET, IT SINGLE S~AClS THE Ll~TlNG. 

SYNTAX lf srT. THfN THE RlWUESTS ARE NUT PASSfD ON TO 

SYSTEM/UM67001 

THESl ufTIONS MAY ~E SET, RESEl ANU PO~PEU• THE RUN MUST 
BE COM~LETELY £RHOH FREE Sff OHE ANY HlQUlSTS ARf PASSED 

ON TO SYST~M/DM6700. 

9e OMP~INTIT 
•• • •••••••• 

9e1e OU~LICATEU fllES .... ·········· ··-·· 
IN THE CASE UF UM UUPLICATEU ~ILE~, OMPRl~TlT WILL PRINT 

~OTH COPIES Of THl f tLE, WHlTHlk THE OPTIUN "ALL" IS SET 

CleE•' <Oh NAMl>/ALL) UR WHllH[k A fARTl~ULAH STHUCTURE 
IS REQUESTED <I.Eel <DB NAME>/0004), A SlNGLE COPY WILL 

BE PklNTEO lN RlSPONSE TU THl f ~LLOWING TYPE Of INPUT& 

<0~ NAM[>/"0004#2" OH <O~ NAME>/"0004#1"• 

lNUICATION THAT UU~LICATEU I~ O~ Ok OFf lS PRINTED BOTH 
IN THE HfAOJNij Of EACH f ORMATTlD STRUCTURE ANO IN THE SOL 
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RFPOHT f UH lHO~E STRUCTURES SU~JECT TU DUPLICATION 

CLINKS. LISTS ANU RANDOM l~UfX AR£ NUT SUBJECT TO 

UUt'LlCATION). 

l~HOHS f ILE 
• ••••••••• 

A FURMArJlU CHART nf THE lRROHS flLE <UM/<OB NAME>/ 

EHHOH5> MAY ~E OHTAlNEU Wllh THl fOLLOWlN~ SYNTAXI <OH 

NAME>llHHURS, If THEHt Akt NU WRITE OR READ ERRORS 

~ERTAINlNu TU THt.. NAMllJ L>AlA ~ASE, A MESSAGE WILL BE 
PHlNTEU OUT TO THAT EFFECl, 

lf lHHUH lNfOkMATIUN EXI~TS• THE" THREl KINDS or TABLES 

~Ill tH .. Pt<INTtOa 

l• fUH EACH 5THUCTURE WHICH CONTAINS [HRURS <BY COPY, 

IF UUt'LICATED> THE fULLOwlNG lNfOHMATION IS 
PRINTEUa STRUCTURE NUM~EH UR "SD~"- COPY NUMBER 
Clf PlRTINENTlt UATl AND TIMl Of THE FIRST ERHOR, 
THl TYPE <WHfTHER ~HilE OH kEAU> THE NUMBER Of 
[HHURS• ANU THE NUMBEkS ~f THE RO~S<AREAS> WHICH 

ARE lN [RHOk. 

~. RE~UNSTHUCT!ON ANO kESlUHATlON lNFOkMATION fOLLOWS 

EACH STHUClUHF ~ITH lkHUkSe THIS INFOHMATION 

Ul~TINuUl~HlS THOSE HUWS WHICH kE~UlRE 

HlCONSTtWCTlON HWM THUSt. WHICH Rt.QUIRE 

RESTORATIUN. 

31 A FINAL SUMMARY STATEMl~T !S MADE WH1CH NAMES THE 

AUDIT f ILE WHICH PRECEOlS THE DATE AND TIM£ or THE 

FIRST EHROR. 

HADROw CHECK ··-··· -----
WITH THE lMPLEMfNTATlON Ot THf ERRORS f ILE1 OMPRINTIT 
WILL NOW CHECK ClN FnHMATTlD MUUE ONLY) ~HETHER OH NOT A 

H£COHD wAS !N A ~AU ROW lAREA>• THIS PREVENTS THE 

PHINTI~G Of ~AHBAGE lNfOt<MAflON• INSTEA01 THE MESSAGE 
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"HtCORD IN bAU ROW" 15 PHINT£0e 

AUOITARCHlV( 
•••••••••••• 

A FOHMATTED CHART Of lHl AUUITAHCHIV[ <DM/<OA NAME>/ 

AUDITAHCHIVE> MAY BE OBTAINlO WITH THE FOLLOWING SYNTAXI 

<Od NAME>/AUUITAHCHIV£1 TH£ f ILl IS kEAO IN REVERSE 

ORUEH AND PklNTS THl fULLOWlNG lNtORMATlONI RECURO 

NUMBEH• DATE, TIMf, AUDIT SERIAL NUMBEH1 AND PA~KNAME 

<"PACK" IMPLIES SYSTEM RESUUHCl UISK~A~K), 

AUOIT HlPURT IN ~OL ..... ······ -· ... 
FORMATTED SUL NOW INCLUDES AUDIT lNfOHMATlON ARUUT THE 

DATA ~AS£1 lf AUOIT HAS tiEEN TUHNEU ON, OMPRINTIT 

FORMATS THE tOLLUWING RECURUI ~UM~ER Of AHfAS IN AUDIT 

FILE1 WHETHlH 8EfORflMAGES blT IS QN QR QfF, NUMSER OF 

CONTHOLCYCLES, WHETHER OATA ~AS~·IN•USE BIT IS TRUE OR 
fALSE1 THE AUDIT DEVICE, PACKNAME <lF THE DEVICE IS DISK 

PACK), ANU THE AUUlT SERIAL NUM~E~• 

OTHEH CHANGES 
• •••• ••••••• 

ALPHA•HEX MODES ....•.... ·--·· 
THIS f EATURE PROVIOFS FOR THl ~RlNTING Of UATA FILES IN 

THE ALPHANUMEHIC Moor. THE fULLOWING MOOl ~ARDS AHE NOW 

POSSIBLEI ALPHA, NU ALPHA1 ALPHAl• NO AL~HAl• Hrx. NO Hf.Xe 
BY DEfAULT• OMPRINTIT WILL WORK AS BEtOHE <l•l•• NO 

ALPHANUMERICS, ONLY HfX)e 

ALPHA CAUSES THE ALPHANUMlRIC EQUl~ALENT Of THE UATA TO 
dE PRINTED ON THE RIGHT SIDE UF THE PAGE, ALPHAt CAUSES 

THE ALPHANUMERICS Tn BE PRl~TEO BENlATH EACH HEX LIN£• 

ALPHA ANU ALPHA1 CAUSE BOTH THf ABUVE TO OCCUR1 NO HEX 
ELIMINATES THE HEX LINE ANU PRINTS ONLY THl AlPHANUM£RICS1 

HEX R~TURNS TO THE NORMAL HOOE Of HEX OUTPUT ONLY1 

.OJSKPACK 
• ••••••• 
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CH~NbES tNAHLIN~ OMPHINT!T TU HAhOLE f ILlS ON DISK PACK 

HAVE HEEN MAUE. THF SOL ~tPURT NOW lNCLUOlS THE UEVICE 

ANU THt PACKNAME (If THE fILt IS ON UlSK PAC~>• 

fOH OMPHlNTlT TU ACCFSS fIL£S STOkEU ON NAMED PACK WHERE 

THE PACK NAM£ IS NOT EQUAL TO THt uATA BASE NAMl CFOR 

£XAMPLt1 AUUlT f 1L£S>• THE fOLLOWlNG "MOUE" CAkUS ARE 

UStOI "USEHPACK <PACKNAM[>" ANO "NU USlH~A~K" CTU RESET 

THl:. QPlll1N>• 

ANYflLE.NAME 
••••••••••• 

TH~ CAPACITY TO ~ROOUCl A HEX DUMP Of ANY ~ILE (WITH AT 

LfAST A 1wo•L£V[L TITL.E) HAS ~ltN ~ElMPLEMlNTED• THIS IS 

PAkTlCULAHLY USff Ul IN PRINTINb THE co~TE~TS OF THE AUDIT 

FILES. 

Of AD L!ST ELlMENTS .... ---· ....... . 
UfAO llST ELEMENTS ARF NO LONGlR ~~INTED1 

CAHOD TO ~ARD ·---- -- ----
THl CARO HlADfR Fill fORMEHLLY KNUWN AS CAROD HAS BEEN 
HfNAMlU CARD FUR CONSISTENCY WITH OTHER ~OkTIONS OF THE 

OM SYSlEM1 

"OlSKH SYNlAX DElMfLEMENTATIUN ...... ·····- ·············-·· 
THE NO!SE WUHU "UISK" AS IN~UT HAS BEEN OE1MPLEM£N1ED Cle 

E11 DISK <UH NAME>/0027 I~ NO LONuEH VALIU>• 

IMPROPtR DATA ERkOH ........ ---- ---·· 
AN AUUITIONAL ERROR MESSAGE WILL ~ATCH SOME OF THE 

POSSl~LE SYNTAX lHHURS Of THE uS[k (f OH lXAM~LE1 FILENAME 

TOU LONG• USE Of OEIMPLlMENTlU "UISK" ~YNTAX1 MISSING 

SLASH>. 

SOL HEPOHI --- ·····-
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OM6700 • DESIGN o~ RECOVlRY fOH OM67UO - u4•03•73 ...... . ................... ······ - ....... . 

SEVERAL AUDITIONS ANO MOOlfICATIONS HAVE HEEN HAO£ TO THE 
SOL R[PORT, 

le If THE POPULATION Of A SET WA~ * CI1E11 
VAHIABLE>1 THFN MAXIMUM PUPULATION WILL PHINT AS 
"VARIABLE" INSTEAD OF "NOT ~~lCIFIEU"1 

2• "RANDOM INDEX" FULLOWEU BY "PRESENT" OR "NONE" 
REPLACES "PRJMf INDEX" wlTH "HANOOM" OR "NONE"• 

31 DEVICE f lELOS AH[ NOW lNOlCATEU ~y THE WORD 

MNlMONlC Cl1E•' DISK OR O!SKPACK vEHSUS 1 OR 17> 
RATHER THAN RY INTETlkS AND HAVl ~£EN INCLUDED 
WITH EACH STRUCTURE RELATEO TO A DEVICE. 

4• LINK COUNT ITEM NUMBlR ANO THE UUNT•MLOCK•TH!S• 
fILE blT ARt RFCENT ADOlllUNS TO THl SOL REPORT ON 

A f Ill• 

COlUM~lZATION IN lNOEx•SEQUENTlAL 
••••••••••••• •• •••••••••••••••• 

THE UNALIGNEO COLUMN PRO~~[~ FUR THE INOlX•S£QUENTlAL 
TASLES HAS BEt~ COkRECTEU• 

OMPRINTIT • OMFRINTIT •CARO FIL[ • 02•19•13 
········· . --------- - ---· .... . -··-···· 

T~l CARO FILE fOR SYSTEM/OMPRihTlT HAS HE[~ 'HANGEU fROM CAHOO TO 
CAHO. 

tXAMPlEI 

?HUN SYSTEM/DMPRINTIT 
?UATA CARO 

• 
I 

• 
• 

?tNO 
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O~ALGUL -------
U0149 OCALGOL • OCALGUL QUfUf ATTHI~UTES • 01•15•73 
••••• ....... . ------· ···-· ---------- . ·····-·-
SlMILAH TO TASK AND FILE ATTHlBUT£S1 QUEUE ATTRIBUTES MAY BE 
AP~LlEU TO ANY QUEUE OR ~UEUE ARkAY ELEMlNT. ILLEGAL ATTklBUTE 

HE~£HlNCES, SUCH AS AlTEMPllNG TO SET A RlAD•QNLY ATTRIBUTE1 WILL 
kE~uLT IN A ~YNTAX ERROR OH kUN•TIME lkRUk MlSSAuE DlS~LAYEO ON THE 

~UNSOLE ANO lNlERlU IN TH£. SYSTEM Lou. 1N THE LATTER CAS[, THE 

PHU~HAM WILL ~OT ~E TEHMINATEU1 THE rULLOWlNG IS A OlSCRIPTlON Of 

WUlU£ ATTRIBUTES AND THllR MEANTNGSI 

l• QACTIVEt tiOOLEAN1 REAO/WHlTl1 

TMIS ATTHIBUTE HETURNS THE CUHk~NT ACTIVE STATE OF A 

~UEUE. SETTING THIS ATTRIBUTE TRUE EXPLICITLY 

ACTl~ATES THl QUlUE. SETTING IT tALS~ UEACTI~ATES THE 
QUEUE ANLl FLUSHES ANY MlSSAGES CUkHENTLY IN THE QUEUE1 

THIS ATTRI~UTE IS INITIALLY FALSE. 

2• Q~EMORYLlMIT. INTEGER. ~EAU/~Rlll1 

THIS UEFINES THl MAXIMUM VALUE THAT THE ATTRIBUTE 

Q~£MO~YS1Zt C£X~LAINEU H£L0W) MAY ACHllV£ HE~O~E DISK 

TANK!Nu IS 1NVUK£D. THE MAXl~UM VALUt of THIS 

ATTRIBUTE IS ?••16•1 UH 65535. SlTTING THIS ATTHIBUTl 

TG ZERO CAUSES ALL MES~AGfS TO BE TANKlUe QMEMOHYLIMIT 

MAY ~E CHANGEU AT ANYTIME WITH THE fOllOWING RlSULTSt 

l• IF THf VALUE lS INCREASEU1 NU ATTlMPT WILL BE 
MAOl TU D£fAN~ ANY MlSSAGES IN O~U[H TO RAISE 

QMEMORYSlli TU fHE NEW LJMll. 

2. It lHE VALUE IS O~CREASE01 NO ATTEMPT ~ILL BE 
MAO£ TO TANK ANY MlSSAGtS lN UHUEH TO LUWER 

QMEMORYSIZl TO THE NEW llMlle 



00149 OCALGOL • OCALuOL ~lJEUE ATTRldUTlS • 01•15•73PAGE 119 
••••• ······· - ....... ····· ••········ . ---····· 
31 Q~EMORYSIZE. INTEGEH. RFAO•ONLY. 

THIS 
THE 

THE 

ATTRIBUTE 
H£SlOENT 

SIZES Of 

HEfLECTS THE CURHlNT SIZE IN WORDS Of 
PORTION Of A QUEUE• THI5 IS THE SUH Of 

lACH COMPLETl ME&SAbE AREA IN THE QUEUE 

4• QSIZE. INTEGER. RfAO•UNLY• 

WSllE IS THl SUM Of THf SIZES Ot lA~H MlS~AuE IN THl 

QUEUE BOTH IN MEMU~Y ANO ON UISKt 1H1S lNCLUOES THE 

MESSAGE AREAS ONLY AND NOT THE M£SSAGE LINK WOkOSe 

51 QMESSA~ECOuNT1 INTEGER, HfAO•ONLY. 

THIS 15 THE TOTAL NUMRER Of MlSSAGE~ IN THE QUEU£t 

lhCLUOING ANY WHICH HAVE REEN TANKlOe 

6• QUSEHCOUNTe INTEGER. · REAO•UNLY• 

T~IS RE~RESENTS THE NUMBEH Of INUEPENUENT USERS or A 
QUEUE. QUSEkCOUNT 15 1NCH£ASl0 bY O~E WHEN THE QUEUl 

IS PASSEU "BY VAlUl" TO A PkOCEUuHEt ANO OECkEASEO BY 

ONE WHEN EXITING THAT PROCEDURE• QU~EHCOUNT CAN ALSO 
BE ALTERED WITH THE ATTA'H f UNCTIUN. lilVEN TH£ 

EXAMPLE I 

Ql,QUSERCOUNT IS REOUC£0 RY O~E 

Q2,QUSERtOUNT IS INCREASED BY ONE 

71 QTANK1 ~OOLEANt READ/WHITE. 

QTANK IS THUE If A POHTION Ot THE QUEUE IS ~UHRENTLY 

RESIDENT UN DISK, ANU IS FALSE If T~l ENTIRE QUEUE IS 

lh MEMOHYe SETTING THIS ATTRIHUTE TQ TRUE CAUSES ALL 

MESSAGES CURHENTLY IN MlMORY TU Bi lANKlO TO DISK. 
SETTING QTANK TO FALSE IS AN EHROR1 

8• QINSERTEVEhT1 [VENT• REAO•ONLY1 

TMIS EVENT IS CAUSED EACH TIME A MESSAGE IS INSERTED 



U0149 DCAlGUL • OCALbOL QlJEUl ATTRlSUTES • o1•15•73PAGE 120 
••••• ....... . ....... --·-· .......... . ....... . 

l~TO A Qu£UE VIA THE INSERT OR 'UM~lNE FUNCTION, ANO IS 

RESET ~HEN THE LAST ME5SAGE IS R~MOVlO FkOM lHE QUEUE 
~ 

VIA THE REMOVE, HOLD OH FLUSH FUNCTION• THIS lVENT MAY 

~E USED AS ANY UTHEH lVENT• lT SHuULO 8[ NUTEO THAT 

UTILIZING QlNSERTEVlNT tS fAH MURE EFFICIENT THAN 

lNVUKING lHf HOLO INTRINSIC. THE fULLUWl~G CODE 

EXAMPLE IS E~UIVAL£NT TO HULUCMSG1W)I 

WHILE k[MUVECMSG1Q) • o 00 

wAlTCQ,QINSEHTEVENT>J 

IT IS NOw POSSIBLE TO CONSTHU~T MOHE COM~LEX HOLU 

5TATEM£NTSI 

CA~E WAlTCC2)1Q,QINSERT£VlNT1E>•1 Of 

HlGIN 

ENOJ 

J I 2 SECONDS HAPPENlO 

S I• REMOV£CMSG,Q)J 

J I £VENT "Ett HAPPENEO 

91 QHEAOSlZE. INTE~EH. kEAO•ONLYe 

THIS IS THE SIZE Of THl tlRST MESSAGE IN THE QUEUE, UR ZERO 

If THl QUEU[ IS EMPTY, 
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uCPPROGEN 
••••••••• 

u0161 OC~PHOGE~ • INHIBIT SYNC EOIT • 11•12•72 
••••• ......... . ....... ··-- .... . ······-· 
TH!S ~ATCH ADOS A NlW BIT VARIA~Ll1 "SYNCS", WHlCH MAY ~E SET, 
HESET1 OH TESTEUe THE ~IT DESTGNATEO Ib ~IT ZEHO Of THE TYPEf IELD 

CTHE lhHISIT SYNC EDIT BIT>• NUTE& A~YNCHRUNOUS ll~E REQUfST SETS 

~IL~ THEAT BlT TESTS AS FALSE ANU ~ILL NU•OP BIT SETS OR RESlTS FOR 

THlS ~IT VARlA~LE. 

U01<i2 DCPPROGEN - OIALOUT ERROR HlSULTS - 12•oe·12 -···· ······•·· . ··-···· ..... ·····-- -....... . 
f OH lH~OH HESULTS AS A RESULT Of DIAL UUT HE~UESTS• THE FOLLOWING 

lNfOHMATJON IS GIVENI 

l• MSGCOJ1C391lbl CO~lAlNS AC Al AT TlME Uf OIALO~T 

ERROHa 

21 MSGlll1C3918l CONTAINS THF REASON fOH TE"MlNATlON• 

1 •> ULU TkUE 
2 •> uurnR THANSMlTTING DIGITS 

3 •> lHHOR TRA~SMlTTINli EON 
4 •> TIME OUT ~AITING f"UR cos •> THUl 

5 •> UN[XPECTEU INTlRRUfJT WAITING fUH cus •> TRUE 
6 II) UNEXPt:CTED INTt.RkU~T WAITING fUR cc •> TtWE 

7 •> TIME OUT WAITING roR cc •> HtUk. • 
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D'STATUS --------
uo~~o U~STATUS • SYSltM D~STATUS • 02•19•73 ---·· ........ . ------ -------- - ····--·· 
1NlHUUUCTlUN 
······-····· 
THl SYSTtM/UCSTATUS PHUu~AM ALLOWS UNl TU PlRfORM AN ANALYSIS OF 

f Hl CUHHENT kUN•TIME STATE O~ THE ~6f00 UATACOM ~U~SYSTfMt THE 

~HUbAAM MAKf S USl Of THt D~SYSTFMTA8l£S lNTHlN~I~ TO GAIN ACCESS TO 

IA~klS MAINrAIN[U ~y rHE MLP CANU OC~), ANU To PERtO~M A RUN•TIME 
SNAP SHOT ANALYSIS UF THEM. AS SUCH, THl PkOGRAM FURMS AN EXAMPLE 

Uf THE ~AY IN ~HlCH THE UCSY~TEMTA~LES I~rRINSlC MAY Bl USED• 

~EL£~TION Of OUT~UT UPTiUNS 

--------- .. ------ -------
IHl PHOGHA~ MUST 

THUSl ELEMENTS OF 

~E SUPPL1£D WITH AN U~TIUN LIST WHICH SPECIFlfS 
THl UATACUM SU~SYSTlM WHICH AHE HEQUIRf~ TO HE 

ANALYZED. THE O~TIUNS AkE S~fCTf llO UN A HllRARCHlAL ~ASIS,l1E1 

( A ) ANALYSIS f OR A STATION ONLY. 
( t:3 ) ANALY~IS f OR ALL STATIO~S ON A Ll~l. 

( ' ) ANALYSIS f OH All LINE~ ON A CLU5Tlk• 

( u ) ANALYSIS f UR ALL CLUSTlkS ON A uc~. 

C E ) ANALY~IS f On ALL OCP 5 

THl HlEHAHCHIAL ITEM lS SELECTED BY USlN' lHE KEY ~OHOS •LL, ocp, 
LLUSTEH. LINE, OR STAllQN, fACh HlGHEk ORU~R ITlM 15 INCLUSIVE Of 

ALL LU~EH O~OE~ ITEMS. THUS If A C~U~TtR I~ SPl~lFlEQ, lH[N THE 

ANALYSIS IS ~ERFllRMlO FOH ALL STATIONS ON ALL LINES UN THAT CLUSTER1 

ANALYSIS OUf PUT fhUM THE ~RUGkAM WILL NOHMALLY HE SE~T TO A SITE 

LINE ~RINTf~ HO~EVfR, THl PRUGkAM WILL UETlCl lf TH[ PRINT£R FILE 

1~ LA~£L fYUATlU TU k[MUTE. f OR THIS CASl, THE OUTPUT FORMAT IS 

MU~!flEU SO THAT THl OUTPUT WILL FIT A 72 'HARACTER LINE WIOlH, 

~YNTAX Of OPTIU~S ------ .. --·--·· 
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••••• ········ - ·----- ----···· ........ . 

<OPTIONS>ll•<OPTION LIST> 

<OPTION LlST>ll•<5UBSYSTEM SPlCif!CAllUN>I 

<SUBSYSTEM SPfCJFICAT1UN>J <OPTION LIST> 

<SUBSYSTFM &PECifICAllO~>ll• ALL/<UCP UESlGNAll>/lA~LES/ 

<CLUSTER U£SIGNA1l>/<l!Nt OE~IuNATE>/ 

<STATION OESIGNAll>/~TERMINAL UESIGNATE> 

<U(;~ DES I GNATt > & 1 •UCP<UCP NUMtjEH> 

<OCP NUMBER> ll•<UN5IGNEU INTLGEH> 
<CL.USfER DESIGNATE>ll•CLUST£R <UCP NUM~ER>1<CLUSTlR NUMBEH> 

<CLUSTlA NUMBEk>l&•<UNSlGNED lNTEGlH>e 

<LINE OESIGNATE>ll•LlNE <UCP ~UMBEH> , <LlNl NUMblR>/ 

LINE <DCP NUMBER> , <CLUSTlH NUM~EH>1<LINE NUMSER> 

<LINE NUM~EH>ll•<UNSIGN~D INTEGER> 

<STATION DESIGNATE>&&• STATION <lSN> <NLJL OPTlUN>• 

<15N I• <EMPTY>l<LUGICAL STATION NUMB~k> 
<NUL OPTION>ll• <EMPTY>/NUL 

<TERMINAL OESIGNATE>ll• TlRMt~AL <REM~TE TYPE INDEX> 

<HE~OTE TtPE INOEX>&I• <EMPTY>/<UNSlGNEO lNf[ij[H>• 

<TASLES> 11• TABLES 

~EMANl'lCSI ...... , .... 
<T ABL.E:S>OPT I ON 
••••••••••••••• 

TH!S WILL PRODUCE A HAW HEXADECIMAL OUM~ O~ T~E OATACOM CONTROLLER 
ANU OCP LINE AND STATION TARLES1 TAb BITS AH£ OMITTED FROM THE 
UUMPe 

<ALL>CIPT !ON 
•••••••••••• 

THlS WILL PRODUCE A COMPLETE ANALYSIS U~ TH~ DATACOM NETWORK• THE 
TA~LES ARE DUM~EO; AN ANALYSIS Of THE LINE ANO STATION TABLES 

TQij[JHER WlfH AN ANALYSIS Uf EACH HEMUll TYPl, ALL UTHER OPTIONS 

AHL SUHSETS OF THIS OPTION1 

<OtP OESIQhATE>OPTION 
••••••••••••••••••••• 
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OU2SO 
••••• ··-···-- - ----·· -------- - ······--

1H1S WILL PROOUCE A FULL ANALYSTS Of THE OlSlGNATEO UC~ S LINES ANO 

~TATlONS, 

<CLU~ltH UF.SlGNAll>UPTIUN 
--···-·· ···-------------
lH!S WILL PHUOUCf A FULL ANALYSI~ Of THE OESlGNATEO CLUSTER S LINES 

ANU STATlU~S. 

<l1N~ UtSluNATl>u~TlUN -···· ···------·--···· 
THIS WILL ~HUOUCE A ~ULL ANALYSIS Of lHE UlSIGNATEO LINE ANO ITS 

!>TA.1 iUNS. 

<SlATlU~ UESlGNATl>OPTIUN ........ ----------------
iF <~UL OPllUN> IS EMPTY• THlN AN ANALYSIS Of THl TA~LlS MAINTAINEU 

l:iY Tt1l OATACUM CUNTHOLLEH I~ PHOOUCEO. if <LSN> IS t.M~T'f, THlN THE 

AN ALYS l S I S PH l.J U U '-EU F LI H AL l ST A TI fl NS • TH 1 S w ILL 1NCLU0 l TH 0 SE 
~TAT!UNS WHICH ARE NUT ~UHHlNTLY ASSlijNlO TU A LIN[, AND WILL THUS 

NUf bE ANALYltO UNuEH fHE ucp, LINE Ok ~lUSTtH uPTIUNS. If NOL IS 

~Pl~lf IED• THlN THf ANALYSIS IS PHUUUClU FHOM THE NETWORK 
lN~UHMATIUN FlLE1 RATh£R ThAN f RUM IN·~URE TABLES ANU THE UCPCOOE 

~IL£, ANU CONTAIN~ THE NUL Df~LARATlUNS ~UH THAT ~TAT10N1 THESE 

MAY NUT HE THE ~URHlNT ATTRIBUf[S uf THl STAflON, BECAUSE 

MOUlf l~ATlONS MAY Hl MAUE AT HUN•TlMl VIA OCWRlTlS. 

<TlHMlNAL Uf51~NAT£>0PTlUN --·-····· ··············--
IHl NUL SPEClFICATIUNS UF TfHMINALS l~ ~HOUUCEO bY THIS OPTION• 
lHiS lNfORMAflU~ IS RETHIEVEU FRUM THE NlTwOHK INfUHMATION FlLEt 

lHl <HE~OTE TYPE INU[X> !S THE INUEX U5£U ~y THE DATACOM CONTHOLLER 

1NfO A TA~LE ~HI~H UEStHl~ES EACH TEH~lNAL 5PtCiflEU IN NOLa IN 

~Hf51CAL TEHMS, TlRMlNALS ARF NUMBERED IN lHl SE~UlNCE IN WHICH 
THlY APPEAR IN THE NOL SPfCltICATIUN Uf THE ~[TWORKt 

kU~NlNG INSTHUCTIONS 
------- ······--·---
THl PHUGHAM IS CUM~ILlD AS A PHOCEDUH[ WITH AN ARRAY AS A PARAMETER• 
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lHl OPTION LIST IS PASSED TO THr PHOijRAM VIA THIS AHHAYt 

TO COMPILE THE PHOGRAHI• 
•••••••••••• ••••••••• 

? ~~OMPlLE SYSTEM/OCSTATUS 

? UCAL.lillL f IL.E TAPE 

'I llATA 

I Ml::RGE INSTILLATION 

s SET LEVEL 2 

< Tt~E S CAHOS > 

·1Et~D 

(TITLE 

TO EXEC~TE THE PkOGf<AM&• .. ....... . .. ······-·-

OCALGOL LlBf<AHY 

• SYMBUL/OCSTATUS) 

? £XECUTE SYSTEM/OCSTATUS <"<UPTIONS>"> 

? ENI) 

t:XAM~l .. ES I .......... 
? EXECUTE SYSTEM/OCSTATUS C"LINl o, 2J CLUSTEH o, 4"> 

? i~NO 

TH!S •~ILL CAUSE OUTPUT TO BE SENT TO A SllE LINE PRI~TlR. 

? EXECUTF SYSTEM/OCSTATUS C"ALL") 

7 fill LINf ClITLE a M3J2, KT~O a HEM~T£> 

? EhO 

PAGE. 125 

JHlS WILL ~AUSE THE OUTPUT TU BE S£N1 TU A filMUTl STATION NAMED 

M3J2. 

Ml~ClLLANEOUS lNfOHMATlUN 
•••••D••••aaa ··········-

~Y~T~M/UCSTATUS MAY ~E CALLEO O!HlCTLY tHOM SYSTEM/MC~ll USING THE 

UP ~UNTHOL STAlEMlNT. OUTPUT MAY Bl ~lHlCTEU TU A SITE LINE 
~ 

~Hi~TlH OR TO THE RfMUlE OlVICE UN WHl~H THE CUMMA~O ~AS fNTEREO. 

~YNTA)<• ........ 
lf SITE IS USED. ANY NU~BlR Of COMMA~US MAY BE ENTEHEO 
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----- ···---·- - ------ -------· . -·-····· 
~lMULTAhEOuS~Y UUTPUT ~flNb DIRECTlU 10 A SITE Ll~E PRJNTlR1 IF 

HlMOT£ IS us~u. THEN UUT~Ul ~ILL ~E UlklCTlO TO THt REMOTf DEVICE 

UN wHlCH THE OP COMMANU WAS lNTE~EU• Il MUST Bl NOTED THAT IN 

HEMOTE MOOE• ONlY UNl COPY Uf nCSTATUS MAY ~E RUN AT A TIME• CARE 

5HUwLU 8E f AKlN WHlN USlN~ THE REMOTl OPTION, AS ~YSTEM/OCSTATUS 

w1LL NEClSSARILY ~HUOUC[ VOLUMINOUS UUTPUT FUR THE ALL, UCP AND 

~LUSTER OPTIUhS, ANU lT IS NUT POSSIMLl ro TERMINATE A PROGRAM F~OM 

A H[MOTE WH~N USING SYSTEM/M~Sll. 

!T SHULLD HE NUTEO THAT THE OATACOM STATUS lNT~lNSIC OOES NUT LOCK 

THl VARIOUS MCP TA~LlS rHAT IT ACCESSES• ll IS THEkEfORE POSSISLE 

THAT T~E CUNTENTS OF THE TA~LfS MAY CHANijl WHILE THE INTRINSIC IS 

HUN~lNG. IN ~AHTlCULAR, ~OMf fLAGS MAlNTAINEU IN THE TABLES ARE 

~El 1h A TkANSlENT MANNEH. IT WILL THlRlf ORE ~E A C~INCIOEN'E ONLY 

THAT A HUN Of UC&TATUS LATCHlS T~[M SlT• 

~Y~T~M/Ocs·rATU& WILL ONLY HlTURN MEANIN~fUl INFORMATION IF UATACOM 

!S lhlTIALIZl01 If OATACUM 15 NUT INITIALIL~D THEN UCSTATUS OUTPUT 

WILL INUICATE SUCH A SllUAllUN1 

!f"• HOWEVER ~YSTEM UPTlON NUMHER 12, AUTUOC 15 SET TkUl1 THfN A RUN 

Uf SYSTEM/OCSTAlUS WiLL CAUSf AN IMMEUIATl 1NITIALilATION OF THE 

UATACOM TAHLlS1 ANO INfURMATlON RETUHNEU WILL ~E MEANINGFUL. USING 
lHlS MODE uF U~fHATIU~. NO OCP S WILL ~E flRlU U~, ANO TO START 

UAlACOM ACTlVlTY A fUHTHlH DC COCP NUMblRl MUST aE ENTERED ON THE 

~Pu. NOT£ ALSU THAT THE OATACUM TABLl~ Wl~L REMAI~ lNITlALIZED 

Af fE~ T~E OC~TATUS HUN• TO Ht.TURN lHlS MlMURY ARtA TU THE SYtiTEM• A 

UC~ MUST e~ f IREU uP, ANU rHEN ns•EO. 
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••••• 

UOl~O ~SPOL • EVENTS IN ESPOL • 10•16•72 
••••• ····· . ······ -- ..... - ·-······ 
AN EVE~T MAY ~E OlCLARlU "AY VALUE" lN A ~UlUE UlCLARATIQN, IN 

WHlCH CASf. THE EVlNl lTSlL~ <A OOU~LE ~RlClSlUN WOHO) IS INSERTEU 

lN THE QUEUE STRUCTURE. 

THt EVENT INTRINSIC MAY ~E USEU ANY ~LACl IN THE SYNTAX THAT AN 

lV~NT MAY Bf USEUe THl SYNTAX JSI 

lVENT<<SU~SCRIPTlD VARIABLE>> 

T~E <SUSSCRIPlEO VAHIAHLE> MAY bl Ut TY~f ~OkU1 REAL• BOOLEAN, OR 

UUyBLEt THIS FUNCTION CAU~ES AN "XTND" TO BE DONE ON THE l~DEXEO 

UE~CHlPTO~. 

U0166 ESPOL • NON•SAV[ DECK nuT~UT • 10·~3-72 
••••• -···· . ····---· ---- ------ . --------
THIS PATCH ALLU~S NUN•SAVE SFbMlNlS ANU AHRAYS TO Bl PUNCHED VIA 
lHl S UECK OPTION. 

THlSt CAHOS <IN STA,KlH 2> ARl PUNCHED lN EbCOIC1 WlTHOUT TAGS1 UP 

TO 12 ~OHOS/CARDS. THEY ARE PR£CEOEU BY A WUkO wHICH HAS MOM•ADUR1 

IN Cl5116JJ INDEX Uf TH[ FI~ST WOHD IN l31116], L[NijTH or THE CARO 

IN (4311211 ANO 4"f" IN C4714le 

00~~1 ESPOL • ES~OL UULLA~ OPTIONS • 11•U6•72 
••••• ····· - ····· -·---- ---···· - -·------
lS~Ol OOLLA~ OPTIONS MAY ~E 5[1 lQUAL TO AN <OPTION fXPRESSION>e 

PRlVIClUSLY, ONLY USEH U~TIONS, OPTIONALLY PRlClDED BY A "NOT"• WERE 

HECDGNIZED. 

THl SYNTA~ FOR THIS IS AS fOLLUWSI 
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U0241 
••••• ..... . ----· ...... --~---- . -······· 

~ET <UPTIUN> • <UPTION EX~Hl551UN> 

<OPTION fXPRESSIUN>lla <OPTION SECONOAHY>/ 

<OPllUN EXPHESS1UN><BOLJLEAN OPERATOH> 

<OPTION ~l~UNUARY> 

<OPflON SECONUAHY>ll= <OPIION PHIMAkY>/NUT <OfTIUN PRIMARY> 

<U~flON PHIMAHY> II• <UPTIUN>/ 

<COMPILE TIME VAHIAbll> 

<HELATIUNAL UPEkATOH><UNSlGNEU INTf,ER>/ 

t<O~TION EXPktS~lUN>> 

<U~f!ON>t&• <STANOAHU OPT!ON>/<USEH O~llUN> 

flJH t:XAMPLf I 

$ ~ET KLUUGl • EXP[RlM£NTAl OR U~TM ANU NOT fUhNY 

SSET l1Mlf • NUTCUPTM EwV SUPEROP) 

lHE STANDARU HULES Of PRlCEOtNCE f Ok b~OLEAN UPtRATlONS ARE 

u~~EH~Eo. THl kfLATlUNAL UPERATORS MU~l Bl fhE SPlCIAL CHAkACTEH 

VAriIETY, THE "UEtLARATlUN" AND USE Of USlH OPTIONS AKE NO LONGER 
AS~OClATEU ~ITH THE BLOCK ~THUCTURE Uf E~~UL• "NO ~~TlUN ACTION" S 

CAt<US1 I.E., S CAHUS WHlC,;H USt:.O TU CAUSt STANOARO OPTIONS TO BE 

CLlARtO, Now CAUSE ALL OPTIONS TU Bf CLEAHlD· 

U02442 ESPOL • ~HUCEOUAf DtCLARATIUN • tt•06•72 ----- ..... . -·-··---- ··········· - ········ 
THt SYNTAX FUR CUNTHOLL!NG THE SlGMENTATlON ANO STATt OF PROCEOU~ES 

HA~ ~EEN lxTENDEU. ON ~AGE 7•29 UF THE JUNl 1~72 86700/~7700 ESPOL 

lN~OHMATION MA~UAl1 R[VISl THl ~YNTAX U~ PHO,lOURl UE~LARATION TOI 

<~HOCEUUHE DECLAHATION>ll• <SAVl PAkT><PRUCEOURE lYPE>PROCEOURE 

<PHOCEUUkE HlAUING><PRUC£0URf ~ODY> 

<~AVE PARf>ll• <lMPTY>/~AVE/SAVE l/<HtSIUlNCY PARl><STATE PART> 

<RESIDENCY PAkT>ll• <EMPTY>/RESIDtNT/lNITlALIZATlUN 

<STATE PAHT>ll• <lMPTY>/CUNlRUL 

IHl "HESiOfNT" UECLAHATUH lNHIAilS SlGMlNlATIONe "lNlTIALIZATION" 

IMPLIES RESIOlNCY IN SEGMlNT ONE. IHE <RESlDEN~Y PART> HAS NO 

EftECT ON STATE. THUSI 
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"S''VE" IS EQ'-llVALENT TU "HESTOENT CONTROL" 
"SAVE 1" IS EQUIVA~ENT OT "lNlTIALllATION CONTROL" 

U0243 ESPO~ • EXPONENTIATION & MULTlPLlCATN • 12•04•72 
••••• ••••• • •••••••••••••• • •••••••••••• • •••••••• 

TH~ S~fM~OLS FOk EXPONENTIATION ANO MULTl~LICATlON HAVE BEEN CHANGED 
TC THOSE Of ALGOL. ONLY THE MEANING ot THl ASTE~ISK HAS BEEN 

'HANGEDJ THE OLD MULTIPLY SlijN IS SlILL ACCE~TEO FoR MULTIPLICATlONe 

THl NE:W DOLLAR O~TION "0LOEX~O" MAY ~E USlD TO CAUSE THE ATEklSK TO 

SE HECOGNIZEO AS THl EXPONlNTIATlON SYMHUL. 

SYP4BOL MEANING ........ • •••••• 
,, Ml:IL TH'LICATIUN 
11t MULTIPLICATlUN Cl f' ULOEXt'O IS RESET> 
'llt EXPONENTIATION <If' OLOtXPO 1S SET> 

"''* lXPONl:.NTIATION 

U0244 ESPOL • THE WOHO INTRINSIC "Slf~" • 12•04•72 
••••• ..... . ....... ········· ------ ........ . 
A LAciEL WHiCH HAS HAO A PCW GlNERATlU FUR IT CA~ bE USEO A5 AN 

AHbUMENT IN THE STff lNTHINSIC. 

U0~45 ESPOL • ~OINT£k EXP~ESSIONS • 12•11•72 
••••• ····· . ······· ·······-··· - -······· 
THt DEFINITION Of <PUINTE~ PARAMETER~> u~ PAGE 9•2u OF THE JUNE 
1972 lSPOL LANGUAGE MANUAL S~OULD Hf lXPANOfO AS fQLLOWSI 

<~lll~TER PARAMETERS>ll• <AHHAY PAHT>/<AHkAY PART>1 

~ <CHAHACTlR Slll>/<STRl~G> 

<~HARACTER SIZE>ll• 4/6/6/•/<~0INTEk lXPklSSION> 

TH~ c:STRING> 

(.;HAHA,:TER SIZE 

t'U!NTERe 

MWST ME LONGEH THAN 4~ ~lTSe 

OETEkMlNE~ THf CHAHACllR 

ITS MAXlMUM INTERNAL 
SIZE O~ THE REAU•ONLY 
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••••• ····- . ------· ···------·· ........ . 
lH~ <POI~TE~ EXPHESSIUN> ~ART Of <CHARACTlH SIZE> lS USEFUL fOR 

~lTTiNG THE ~HAHACTEH SlZf Of ON~ PUlNTEk TU THAf Of ANOTHER. THIS 

fEATUHl HAS ~EE~ AVAILA~LE fOH SOME TlMl• THUU~H UNDUCUMENT£01 

UOl70 ESPUL • WRITEAFTEH UOLLAR OPTION • 03•u7•73 ··-·· ····- . ---------- ...... ...... . ·-······ 
A "~MlT(AfT~R" UOLLAH UPTION HAS H~lN Pk~V!OEO IN lSPOLa IT IS 

lN(lNOlO ro bE USED fUH ESPUL lNSTALLAllUN INTRINSICS THAT AR[ 

~ALLEU BY fORTkAN PHOGHAMS, TF THl UPllON 15 SET, All NON•UIRECT 

!/US To PHlNTE~ f IL£S WILL A£ UUNl I~ l~l toRTHAN MANNER- 1.E •• 

~PACING IS UUNE 8EFUHE ~RINTlNij, (5ll 00253 fUR ALGUL•> 
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ESPOL INTklNSICS ----- ······-··· 

U0150 ESPOLINTHN • NEW f OHMATTEH • o~·os•72 --··· .......... . --· ·••······ . -----·-· 
TH!~ NOTE HEPLACES P0505 IN THE MAHK llt3 SOf TWAAE IMPROVEMENTS 

UOLUM[NT ANO REPLACES 0012~ IN THE MAHK ilt2 SYSTEM MISCELLANEA• 

A NE~ SET OF FOHMATTlNG INTHINSICS HAb HtEN ~klTTl~ FOR fUHTRAN1 
WITH NECESSAHY CHANijES MAOE IN THE fUHMATTER' tkEff llLU INTR!NSICS, 

~lNARY llU INTHINSIC1 ANO FORTRAN COMPlllR• THE~E CHANG~S HAVE 
~ElN MAOE IN A MANNER THAT SHOULD Bl TkANSPAHENl TO USFkS1 BUT 

RE~ULT IN fASTER I/U EXECUTlUNe 

lHl ijREATEST IMPROVEMENT SHOULD BE NOTltlU IN fURMATTED 110• 

~lNARl' 110 P~EVlUUSLY WA~ CHANGFO TO UEC~[ASE EXECUTION TIMft MORE 

!NT~NSIVE STUOY WILL ~E MAUE Of THE f HlEfIELU INTRINSIC ON FUTURE 

HE~EASESa IN AOOITlUN1 IT IS ANTlClPATlO THAT ALGOL WILL BE 

AOUPTED TO THE NEW l/U fORMATTING INTRIN51C UN fUTUHl RELEASES1 

THE FORMATTING I~TR1NS1CS ARE HEOESIGNlU TU ~f LIST URIVfN RATHER 

THAN fQHMAT URlVENt STURAGE RlQUl~EU IS TAKEN IN THE STACK 

WHENEVEH POSSIBLE. THEHl ARF SE~AHAll INTRINSICS FOR INPUT ANO 

uurP~T BECAUSE T~E INT~INSICS AHE 5PECIFIC TO fLJRTkAN ANO SECAUSE 

THEY AHE S~EClALIZED TO INPUT OH OUTPUT, THl NUMBER Of TEST 

UE~ISION~ REQUIRED HAS ~LEN SIGNIFICANTLY HlUUCEO• 

UN INPUT& -- ..... . 
le UOUBLE PRECISION lS FULLY IMPLlMENTlO FO~ ALL FORMAT 

PHRASES, 

2• "0" ANO "Z" FORMATTING IS OUNl AS IT I& I~ THE DATA 

STATEMENT. 

TRAILING AND IMBEUOEO 

ANO 
SPACES 

"f" fURHATS, LEADING• 
ARE CONSIOEHEO ZEROS ON 



00150 ESPOLINTHN • N~W f UHMATTlk • 09•05•72 
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INPUT. 

4 • T H E M t: A N I N G 0 f T H f.. l t~ k 0 R N UM BE k'6 t 0 k 1 N t' lJ T A H l:. I 

f OHMAT EHRUH 

201 -

2or • 
20 3 • 

204 • 

205 -

INVALIU 

INVAL.IU 

lNVALilJ 

lNVALlO 

.["4VALllJ 

[J AT A f OR 

IJATA ~ fJR 

UATA f OA 

UATA ~OH 

UATA ~OH 

"l" fUHMATe 

"O" f. URMA l t 

"Z" fUt<MAlt 

"L" fUHMATe 

"[","f", UR "0" FORMAT• 

PAGE 132 

206 • MlSSlNu UECIMAL PLACES ~~tCI~!CATION• "V" FORMAT 

207 • MISSING WIDf~ SlPCiflCAllUN•"V" fUHMAT 

20R - INVALID ~HRASl cnul•"V" FO~MAT 

20~ • 1NPUT VALUf TOO LARGE f ~k LlSl ELlMENT 

~10 • AfTEMPTEU TU lXCflO THf fNU O~ THl IN~UT RECORD 

5 • l F 

THE 
A UATA•tHROk 

PRUGHAM WILL 

LA~f l IS PRESE~l ON TH~ READ STATEMENT 

NUT R[ OSEU1 ~UT WILL CfrNf INUE TO TKE 

DATA•tR~OH LA~EL ~H~RE THE fUHMAT lHRUH NUMliEH WILL Bl IN 
F1£LOL2418l UF THE l/U RFSULT wuHu. 

UN OUlf'Ll I 
••••••••• 

fHl Nl~ fOHTRAN UUTPUT tOHMATTlR HAS A FEW fEATURlS ANO A~EAS Of 
Ulf FlHl~CE FHOM fHE CURHlNT 11.3 fUkMATTlRt THEY AHl AS FOLLOWSI 

le CAHHIAGE CONTHOL FEATURE& .. ·-·····- -·-···· --------
lHl 11,3 FURMATTEH WHtN ~OMPILED WITH THl NlW DOLLAR OPTION 

"SHiflt IHSTCHAHA~TfH" SET PROOUClS AN lNlklNSIC WHICH BEHAVES 

lX~CfLY AS THE II.~ fOHMATTEk WJTH RES~ELT TO CAHklAbE CONTROL <SEE 

PAij[ 12•18 OF THE f URTHAN REffkENCE MANUAL 5U00458 FOR A CUMPLETE 

Ul~cuSSSIUN UF 11., CAR~IAuE CONlHOL>. 

fHl:. 11.3 FORMATTER wHEN COM~ILfO WITH THIS NlW UOLLAR OPTION kESET 

(IT l~ HlSlT ~y Ol~AULf), PROOUClS AN lNTRINSI' wITH SLIGHTLY 

U1~F~HE~T CAHRlAuE CONTkULI 

A. ThE f IkST CNAHACTfk Uf THE ~Ufflk Wl~L NEVER Bl PRINTED• 
~UwEVlR1 IT WlLL bf lNTlHPRETEU lXACTLY AS IN Ilt2 WITH 
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••••• •········· .... ·······-- - --------
RlSPECT TU CARRIAGE CUNTRUL. t:t.fECT • 

bt ThE 11•3 fUHMAllEk Will ALWAY~ A~LOCATE AN EXTRA 
CHAHACTEH ot BUfrEH WHEN ~01Nb TU PRlNTE~ OR PRINTER 

BACKUP. THUS, A 2? W~kO lHCOIC BufffH HAS 133 CHARACTERS. 

THE FIRST CHARACTER I~ NFVER PklNllU1 ANU THE S~COND THRU 

133HO ChAHACTERS COMPRJ~[ . IHl PHJhT LINl1 STARTING AT 
PHiNT PUSITION ONl. THE UNPRlNT£~ FIRST ~HARACTER 

CONTkOLS THE PHINTEH CA~RIAbE IN lNE ~AME MANNER AS 1112• 

~. E~tU AND UWeO OlffEHENClSI 
••••••••••••• •••••••••••• 

THl ~[le3 FOR~ATTf~ PHODu~lS f+XX AhO U+XX FOR THt EXPONfNT PART 

INSTEAD Of E XX AND 0 XX• ~HEN U~lNG lHl E ANO D FORMATS, 

HESP£CTIVELY1 ALSU1 THE LE~O <O> TU T~l LltT Of THl UECIMAL POINT 

HAS SEEN OEL£TED1 ANO THUS THf FllLO ~JOlH RlQUlkEME~TS AR£ HEOUC£0 

~y ONE CHARACT£R1 FINALLY, T~l ONLY Olff lMfNtlS HET~EEN E~•D ANO 
o~.o ARE THAT ONE ~SES AN tt[tt ANO T~l UThlR1 A "0"• ANO THE E~.o 

HU~S f ASTlR FOR SINGLE PRECISION VALUESa 

J. UUU~LE PRECISION HANDLEU ~y ALL roRMAlSI -- ............... ·····-- .. --- ····----
uuueLE PHEClSlON VALUES A~[ NOW HANOllO CURHECTLY SY All FORMAT 

SPlClf ICATIONSe IN PAHTICULAH' 

At fOH o.~ VALUES fUITfO UNUlH THl LW 5PlCif 1CATlON1 THE 
LOWER OHOE~ BIT Of THl MORf SIGNlfl,ANT WORU IS USEO TO 

UETt~MINE TH£ THUTH VALUf e 

b1 THE AW AND C~ ~PECif ltRS CAN NOW lOIT UP TU 1~ CHARACTERS 

~SING 01P1 VALUES. fOR EXAMPlll 

ooua~E PriECl~IU~ U1 
OATA U1/"AHCUlf GHlJKL"/ 

lU FORMAT (lX1AW) 

PRINT 10101 

~CJULO YIELD 

A~COEf GhlJKL 

AdCDEf GH 

lf" w = 12 

IF w s: 8 
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••••• ·········· - -·· .....•... - ----·-·· 
tr w • 2 

AH,UEfGHIJKL IF W • 15 

ANU THE usr OF c~ lNSTEAU Uf AW lN THE A~OVE ~OULO YIELO 

A~CUEf GHlJKL !F w • 12 

ff GHIJKL IF w • 8 

Kl lf w • 2 

AH,UEf~HIJKL 1• w • 1~ 

Ul 15 HE~klSENTlU INTERNALLY ASI 

hlijH HALF 

"A~CUEf" 

"0UABCUlf" 

LUW HALF 

"uHlJKl" 

"OOGHIJKL" 

CHAHACTER~lZl 

EB~DlC 

~c~ 

Ce THl Ow ANU lW 5~ECltltRS ~AN NU~ bl U~EU TO UlS~LAY A u.P. 

VALUl • bUTH ~UHK FROM RlbHT TU Llfl ON THl U,P, VALUEe 

fOH f XAMPLE. 016 ANO L12 wOULU lDlT THE LOW NALt or A o.P. 

VAlUf, WHILE 032 AND Z24 WOULD EOIT BOTH HAL~ES, ANO 020 

ANU l15 WOULD lOlT THF LUWEH UHUER l~ bITS or THE HIGH 

HALf ANO THE ENTIHE LUW HAlf e 

VALUf~ lUITlD BY THE [W,O AND D~.U SPlCIFI£RS CAN 

hAVE 2, 31 UR 5 UlG!T fXPUNlNTS. THE MINIMUM NUM~EH or 

DIGITS HEQUIHEO ls US£o. f OR lXAM~L[, lHE SPEC1fl£R E21. 

10 WOULU Yl~LU <~UR SUITAbLl lhllkNAL VALUES)& 

•e12J45676~1E•88 

.9~76543~10+A76 

.3141529653E+091J2 

TH~ SAME HULOS FOR U2le10, WITH A "U" USED tQk TH£ "E"• 

~. •O UlffERENC~S& 
•••••••••••••••• 

fHl SIGN or A VALUl IS CUNSlUEREU PoSlTlVE lf THE MANTISSA PART IS 

iltta, AlGAHULlSS Uf TH~ CONDITION Uf lHE SlGN HIT• A MINUS 0 MAY 

~l UUT~UT, l.G., •010000• hUT THIS ONLY lhUICATES 1HAT TH£ fOHMAT 

~Pltlf IEH UlD NUT ALLUW FUH T~f U15PLAY or ALL SlGNlflCANCr, E.G., 

THl ~ALUl Ml~HT HAVl li[£N •0.00000000132~47698132• 
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~. JW DIFFERlNCESI .... ···········-
THl NEW J~ SPECIFilR ltiNURE~ T~l W VALUl, ANO OUTPUlS THE VALUE AS 

AN INTEGEH CONSTANT IN THE MINIMUM ~lllU NECESSARY, SINGLE OR 

~UUdllE ~AECISION VALUES or ANY MAGNITUDE ~Ill ~E HANUltD CORRECTLY. 

tLUATING VALUES ARE ROUNOf.U. 

61 RUN TIME UUTPUT [RHOR MlSSAGESI 
......... ······ ----- ---------

-lN AUOlTION TO THE lNU•Uf·~ILr ANO PAHllY lR~OH CO~OlTIONSt THERE 

AH~ 14 EHROR CONDITIONS PERTAINING TU lHl f"URMATILIST ELEMENT 

lTSELf 1 

EHHUR # ..... -
102 

f.HHUH CUNUlllON ----- ---------
FORMAT ~AS V SPf ClfllR1 ANU LISl ELEMENT 
DIO NOT PROUUCf AN f1D1l1G~L,A,o,c.J,l,Lt 

P.x, OH r. NOTE THAT UNLY THE HIGHI MOST 

£HARACTEH Of lHE Ll5T ELEMlNT l~ USED• THE 

LIST E~EMENT ~UST BE SlNGLl ~~EClSION• 

103 FORMAT WAS V SPFClf IER O~ THl fOHM HV• ANO 

THE RESULTANT SPECiflEH Nl~OLO A FIELD 
WIDTH. fUR £XAMPLE1 2V •> 21• 

104 fURMAT WAS v SPrClf IEH ut THl fOHM kV, ANO 

THE RE~ULTANT S~EClf lEH NllOED A flELD 
WIDTH AND UE~IMAL ~LA~LS, [,~., 3V •> 3t• 

105 fOHMAT WAS V 5PECif 1EH Uf THf fOHM RV~• ANO 

THE RESULTANT SPEClrIEH Nli0£0 DE~IMAL 

PLACES, £.G., 2V • •> 2fb, 

106 fURMAT SPEClf ICR (VALUATlO TO tw.u fURM. 

ANO U < 0 

107 FORMAT SPEClf lEH EVALUATEU· TO EW.u OR o~.o, 

ANO U < 1 

108 FOHMAT WAS V SPEClf lERt ANO LIST [LE~ENT 
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••••• ·······--- . . .. --------- - ·····-·· 
EkROH # ERROH CUNOlllON ..... - ····- -------·· ~ 

u~EU TU lvALUATE SP[CltlEH TYPE (A,c, ••• [TC1> 
~AS UOU~LE ~RECISION, UNLY SlNGll 

PHEClSIUN 15 ALLnwr.o. 

109 fUHMAT 5PfCltilR lVAlUAllO TU Gw, ANO 

CUHRESPUNUIN~ Lt&T ELlMlNT WAS NEITHEH Of 

TYPl INTtGlR NOR TYPE LO~!CA~ <EXPRESSIONS 

Of TYPE lNTlGtR OH LUGlCAL AH~ lOlTED UNDER 
i~10 AS IW OH LW, Hl~P[CllV£LY)1 

THEklfORl, THE DECIMAL ~LACES AH[ 

CONSlOERlO MISSINij• 

110 <UNUSED> 

111 FUR~AT SPEC1f 1EH EVALUATEU TO Gw.o ANU Gw.o 

LUGIC CHOSE Ew.u BUT 0 < 1. 

11~ fOHMAT STATEMFNT HAU NU fOfiMAl SPECIFIERS 

RlQUIHING LI~T lLEMfNTS, ANO f URMAT WAS 

U5EO WITH A LIST. 

113 FOHMAT S~lClflEk lVALUAlEU TO l~.o OR Ow101 

ANO W Llij U 

114 DYNAMIC w Ok O PART Of fUkMAT SPECJflER 

E~ALUATlU TO A VALUE bREAlEH THAN THE 

MAXIMUM lNTlGlR ALLO~EU, ~49755813887 

115 UYNAMIC PAriT Of fOHMAT S~lCitIER [VALUATED 

TO A VALUE GkFATER THAN THi HAXIHUM kEAl 

ALLUWEO, 4.3135~146673•10**66• 

llb AlffM~TEO kE~UHSIONI lVALUAlluN Of A LIST 

ELl~lNT 'AUSlD A REAO/WRITl/CLUSE UN THE 

CURRlNT f Ille 

117 RECOkO OVERFL~WI ATTlMPTE~ TO FORMAT ~EYONO 

ENO•Uf•RECORO, 
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IN d~SIC THE AMPEHSANU CHARACTEk CltE•• "&"> CAN NOW 8£ USED TO 

1NUIC,,TE CONTINUATION or UATA bEING ~uPPllEU TO A "MAT INPUT" 
STATEMENT• 

100 OIM AC15> 
200 MAT INPUT A 

JOO END 

wHEN THE PHOGRAM A~UVE IS lXECUTED THE "MAl INPUT" STAT£MFNT WILL 
CAUSl THE PRUGHAM TO WAIT UNTIL TH£ DATA fOH MATRIX "A" HAS BEEN 

~UPPllEO, !F ALL TH~ DATA FLlMENT~ ~AN NOT BE SPE~lf IEO IN ONE 

~lNt 1~fROM RlMOTl OE~IClS> OH UNt CAkU CtHUM ~ATCH MUOl> THfN USING 

1Hl AMPERSAND WILL INUICATE TO THE PRObkAM THAT MO~l ~ATA IS TO BE 

~U~PLlE01 THE PRUGRAM WILL THEN CONTlNUl TU WAIT FUR MORE DATA. 

fLJ~ THE EXAM~LE ABO~f TH£ UATA MIGHT Bll 

11 2, 3. 4.& 

5, 6, ,,, 

H• 9 

IHl ~ROGHAM ~ILL f IkST k£AU 1.2.3 ANO~ INTO A(1)1 A'2), AC3> ANO A 

(4). WHEN IT StES "~" IT Lnu~s fUH MURE DATA UN THE NEXT INPUT 
HECOkU AND ASSI~NS 5J6 ANO 7 Tn ACS), A(6), AND AC7>. THE PROGRAM 

~flS ANOTHf.H "&" ANO LUOKS ~OR MURE UATA A5~1GN1Nu ~ TO ACAl ANO 9 

TU A(9). THlHl IS NU AMPERSANlJ Af TlH 9 ~u "A" NO~ ~ONTAlhS O~LY 

NINE E~EMENTS. (~[[ SYSTEM NUTE U0197 Ah~UT HESilING or V£CTOHS 

~ITH "MAT lN~UT" STATEMlNTS,) 

IHl AMPERSANU MAY Bl USlU TO CUNllNUl STHING UATA fOH 5THING ARRAYS 

~lLLlU BY "MAT IN~UT" STATf~fNTS AS wELL AS NUMERIC DATA AS IN THE 
lXAMPl.E, TN ElTHfH CAS[ THl AM~tHSANU MUST U£ ~kEClOEO BY A COMMA 

UH ~E THE FIHST lTEM ON TH~ INPUT LINl. 

~lTTl~G THE UPTIUN "OLO~ASlC" CSEE SYSTEM NUTE 00193) ~ILL VUlO THE 

US£ Ut THE AMPEHSANU AS A CONTINUATION CHAkALTlR. HWWlVER• IN THIS 



U0198 ESPOLINTHN • MAT lN~UT ~HAR CLJNf lNUATION • Ol•15e,~E 138 
••••• ·····----- . --· ---·· .... ..........•. . ········ 
MOUE THE U~E OF A CUNTlNUATION CHAHALlER I~ NOT NE~ESSARY SINCE 

"MAl INPUT" STATEMENTS WILL CuNTINUt TO LOUK FOR DATA UNTIL THE 

ARkAY IS COM~ltTlLY FILllU CwHtN "OLUHASlC" IS Slf)1 

U0271 ESPOLINTHN • K ANU S FORMAT MUOlFHS•fORTRAN • OJ•07•73 ...... ·····---·· .. --- . ······ ·---------·--·· - ------·-
THl~ CHANG£ IM~Lf.MENTS THl K ANO S FORMAT MODIFIERS FOR FORTRAN 

UUTP~T FOHMATTINGI 

l• PLACING 

INS£RTfU 

A i NlXT TU AN lUITING•PHRASL CAUSES A S TO BE 

AUJACl~T CUN THE LLff) TU EDITED DATUM. foR 
EXAMPLE- 17.34 lUifEU UNOlR sr10.2 WUULO A~~£Ak AS •• ,., 

17•34 C~HEHE THE. # S"fANllS f OH A tslANK), IF 1H£ S CANNOT 

f IT WITHIN THE fl~LU1 ASTERISKS Akl INSlRTEU• 

2 • P L A C I N G T H £ L. £ TT E k K NE X T T ll A N l U IT I N G P t1 R A S E C A lJ S E S 

CUM~AS TU ~E INSEHTEO RETWlEN DlGIT•THI~LES TO THE LEFT 
Of THE UECIMAL ~UINT. FOH EXAMPLE, •1234156 lOITEO UNDER 

KFl012 WDULO APPfAR AS 1•t123~156J 1234567 UNUER KllO 

WOULD APPlAH AS #1,2J41567J AhU ·9~7654 UNOEH 5PKf20t5 

~OULO AP~EAH AS ###•981765140000l+Ol CW~lHE # STANDS fOR 

A dLANK), 

NOTE T~AT ~OlH THl K A~D S ~AY BE USlU TUGETHEH1 E•GtJ KSfl0.2 

nlTH 1234156 WOULO PROUUCf #$11?34.56 CWHlHE # STAND~ fOH A BLANK)J 

iK~lO•~ IS A VALlO ALllRNATE FORM• 

rHlSl TWO ~HHASE MOUl~IEHS MUST bl AOJA~lNl To THE EDITING "PHRASE 

(UH AUJACENT ro A MUOlf lEH AOJACl~f TU THE ~HkASE)t E.u.. 2K810,3 

~~~SG20tb AHl VALIO ~UT $2J5 15 lMPHUPlR• 

TH~ MUOIFIEHS MAY NOT bE usru FUH lN~UT AND ALL ~UCH usr CAUSES 

~OHMAT EHkOA •20~ ClNVALlO PHRASE>• THEY MAY ~E USEU TO MODIFY ANY 

~HHASE COUE wHlCH fUlTS A DATUM, lNCLUDl~G Vt 

U0l80 ESPOLINfHN •~LANK tIELO ON tUHMATTlU INPUT • 03•2a•73 
••••• ····-····· . ----- ----- -- --------- ----- - -----··· 



002bO ES~OLlNTRN • BLANK f IELO ON fORMATTlU INPUT • 03·~~~~3 139 

··--· ···-······ ...... ····· .. ------··· ..... - ·····-·· 
lH~ INPUT fOkMATTlNG INTRINSIC MAY bl MOOIFIEU TU GfNfRATE AN 
lNTEHNAL MINUS LERO fOk A MLANK INPUT f lELO tUR 1101Z1 f,[,U AND G 

PHHASES, THIS IS DONl ~y COMPILING THE INPUT fUHMATTlR WITH THE S 

UPf lUN MlNUSZlROfOHHLAN~flELD SlT1 ANU klPLACING THE INPUT 

f OHMATTEH IN THE INTRINSIC FILE BY BIND!~~. 



NEW FEATURES ANO OUCUMlNTATlUN CHANGES PAGl 140 

FURfRAN --·-··· 

UOl~o tU~THAN • fORTHAN UPTIMIZATIUN • 10•16•72 
••••• ....... - ------- ············ . --------
A fORTHAN COMPlLEk THAT ATTEMPTS lU UPT1Ml2E THE ~our EMITTlD BY 

~~UukAM FLOW ANALYSIS AND UTHEH MlANS IS NUW AVAILABLE• INVOCATION 

uf THiS uPTIMIZATION IS ~y USE Of THl DOLLAR CARU O~llUN OPT lN THE 

STANOARU HELlASE f OHTHAN CUM~ILfH, 

UPT CUHRENTLY MAY HAVE THHlE VALIU VALUE~I •&, 01 ANU 11 THE VALUE 

Uf UPT MAY ~E SEI BY FOLLOWING THE WUkU O~T BY AN O~TIONAL EQUAL 

~lij~ ANO ONE Of TH[Sl NUMbEHS. ALTHOUGH TH£ VALUL UF OPT MAY BE 

~HA~GlO AT ANY TIME1 A CHANGE f HUM llRU UR •1 TO l ORt 1 TO ANY 

LUW[H VALUE TAKES tffECf ONLY AT THE THf B~GINNING Of A PROGRAM 

UNlT· CHANGING BETWEEN OPT VALUlS or 0 ANO ·1 IN EITHER DIRECTION 

HA~ Ef fECT IMMEOIATlLY1 

AN OPT VALUE Of 1 WILL lNVUKE OPTIMIZATIUN1 TO SET fHlS VALUE1 THE 

f ULLO~ING EXAM~LE OULLAk CARO COULO ~[ U~EDI 

i uPT • 1 

IH~ Ulf AULT VALUE f OR UPT 15 OJ THl VALUE •t HAS BlEN OESCRI~EU 

~Rt~lOUSLY. IT IS ~~IMAHlLY INTENOEU fUk NON•STANDARD PHUGRAMS 

THAT RELY UPON SlOl [ff£CTS ANO IS NOT ~ESluNlO FUR GlNERAl USAuE. 

~UdPHUGHAMS tLlG!BLl FOH OPT1Ml2ATIUN ·-········- ···--·-- ··- ········--·-
N01 ALL PRUGRA~ UNITS AHE FLTGl~LE FOH O~llMIZATIUN COPT•l>• ANO 

lHUSl THAT AHE NUT WILL ~E FLAGGEUe THl f ULLOWl~G PROGRAM UNIT 

tlATURlS DlSWuAL!fY OPTlMllAflUNI 

l• A PRUGRAM UNIT CONTAINING ONE UK MOHE ENTHY STATEMfNTS• 

~. A PRUGHAM UNIT WHl~H EQUIVALlNLlS UNl UR ~URl INTEGER1 

HEAL, UA LUGICAL VAHIA~LlS UH AHHAYS TO ONE OR MORE 

UOU~Lt PHlCl~IUN OR CUMPlEX VARIAbLE UH AHHAY1 



00146 f ORTRAh • FUHTHAN uPllMIZATlON 
PA6E 

••••• ....... . ....... ········--·- - ....... . 
3t A fU~CTIUN SUHPkOGRAM WHICH HAS A LABEL AS A FOHMAL 

PAHAMETER CUOES NOT APPLY TU ~UBROUTINES>• ALSO• ANY 

P~OGRAM UNIT WHICH HEfEHfNCES A fuNCT!ON THAT HAS A LABEL 

AS A PARAMETE~. 

4• A PROGRAM UNIT THAT CONTAINS A hAMELl~T. 

5,. A PRUGRAM UNIT wHICH PASSES A SUliPkOGHAM AS A~ ARGUMENT 

TO SOME SUBPHOGHAMt 

141 

~l~Cl OPT MAY BE CHANij£0 BETWFEN 1 ANO 0 ON A PHQGkAM UNIT BASIS• 

MEHtL't B£CAUSt A PROGHAM CONTAlNS SU~HUUTIN£S THAT AkE lNfLIGl~LE 

fO~ OPTIMIZATION OOES ~UT MEAN THAT THE ~ROG~AM AS A WHOLE WILL NOT 

~ENEflT, POSSIBLY SIGNIFICANTLY, fRBM SETTING OPT OT 1 FOk THOSE 

~RUGHAM UNITS WHERE PEHMITTEU. 

U~IIMIZATION FEATU~lS 
•••••••••••••••••••• 

VAHIA~LES WHl~H HA~E ~ElN UfCLARlD WllH THl OPTlUN OWN S[T Will 
~U~TlNUE TO WORK CURHECTLY UNDER OPTIMIZAllONJ BUT f OR VAklABLES 

(NUT AHRAYS>, SETTING "OWN" WILL NOl FA~ILITATl THE BEST COUE• 
1H~R£f0RE1 A NEW UOLLA~ CAkO O~TION "UwNAHkAYS" HA~ ~EEN AOOEO TO 

TH~ FORT~AN CUMPIL[k. wHfN srr, THIS UPTIUN THEAT~ ALL AR~AYS AS 
!f THEY HAU BEEN OECLAHlU WITH "OWN" Slf, BUT MAKlS All SIMPLE 

VAklA~LES LOCAL. IT IS ~ECOMMENOEU lHAT OWNAHRAYS BE USEO WITH 
f UHTriAN, O~TlMIZlO OR NOTt WHfkf POSSIBLle 

1f THt fORTRAN CUMPllER IS ~OMf lLEU WITH THl USfR O~TION 

~lTOWNAR~AYS SET, THE O~TION U~NARRAY~ wlLL bl SEl ~y OfFAULT IN 

ALL fOATHAN CUMPILATlO~S AND ~U~T bl f ~PLl~ITLY kESET ~y THl 

!NUlVlOUAL USER If NOT DESIHFOt TH~ UULLAR CAHO OPTION GHAPH IS 
lX~LlClTLY DESIGNED FOR USE ~ITH O~TlMllATlUN. lHlS PRODUCES A 

HOUGH FLOW CHAHT Of TH£ PHO~RAM UNIT ANu ~A~ ASSIST PROGRAMMERS IN 

MAKING FULLEH USE Of THE OPTIMIZED CLlM~lllk• 
~ 

AS UlSCRISEO EL~lWHEREt AUTOMATIC VECTOHMOOl CUOl CAh ~f EMITTED BY 

THE OPTIMllING CLlMPlLER, PkOVIUFO THE UOLLAH CAkU U~ll~N VfCTORM00£ 

IS SEle 

1Hl MO~lTOR AND UUMP FlATURf~ DO NLT WOkK WlTM OPTIMilATIONJ 



00146 FORTRAN • FQtHtUN UPTIMllAllU~ • 1'0•16•.72 
PAuE 142 

••••• ....... . ....... ·····•······ . -----··· 
HO~E~EH TRACE. iTAT15TlCS• PkOGRAM DUMP, ANO DUMP STATISTICS UOt 

lNt~riMATION Ot THi USl A~O PROBLEMS WITH THl U~E OF OPTIMIZED 
tU~TkAN ~ILL RE ijRfATLY AP~ktClATEO• 

UN THE fDLLUWIN~ PAGES IS AN EXAMPLl UF A SHOHT OPTIMIZED PROGRAM. 



~ROGRAM ~~APH FOR .MAIN. , _______________ , 
NODE OOt I 

I (00000002> I 
t•••••••••••••••I 

I 
I 
I 
I 

•••••••••••••••••>>>I 
I 1----·-···------1 I NOOE 002 I 

I (00000006> I 
l•••••••••••••••I 

I 
I 
I 
1 

·------·>>>1 
I , ••••••• ! ....... 1 
I I NODE 003 I 
1 1 cooogooo1> 1 

I 1---~2~!-~~-!~--1 
I I ··-···-·<<<1 

I 
I 
I 
I 

, _______________ , 
I NODE 004 I 
I (00000005) I 

1---~E~!~~~-!~.~I 
I 

•••••••••••••••••<<<I 
1 
I 
I 
I 

1---------------1 I NODE 005 I 
1 coooooo10> 1 
l•••••• 0 ••••••••I 

1 
I 
I 

k«- - - - - - -@ 
I l•··---·-···----1 I .NOOE 006 I 

I (00000011> I 
l•••••••••••••••I 

I 

I 
I 
1(((- - - - - - -@ 
I 1---------------1 1 NOUE 007 I 

1 (0000001?> I 
, _______________ , 

I 
I 
I 
I 

••••••••>>>I 
I I 
I l•••••••••••••••I 
I I NOUE 008 I 
I I (00000014) I 
I I LOGICAL Jr I 
I l•••••••••••••••I 
I I ·····-··<<<t 

I 
I 
I 
i 
I 

ch 
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I 

I , ........•...... , 
I NOOE 009 I 
I (00000011) I 
I LOGICAL IF I 

1---------------1 I 
I)>~ - - - - - - ·- - -@ 
I 
I 
I 
I , •......•..•.•.. , 

I NODE 010 I 
I (00000010) I 
I LUGICAL Jr I 
, _______________ , 

:)}} - - - - - - - -(A) 
I 
I 
I 
I 

1·---;~~~-~;;···1 
I STOP I 
l•••••••••••••••I 
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R!,700/P,7700 C 0 M P t L A T I 0 N 

SSLIST STNGLf STACK CODE rREr OPTa1 
f.SET GRAP~ 

DIMENSION A(50,50), RC~o.so,, ccso,so> 

to 

iOO 
200 

N•tO 
N•SO 
cc1.1>•0 
on 10 I•t•t-.1 on 10 J• .t-.1 
ACT ,J)•S NC .4) 

4" Bct1J):5QRTC2.0> 
CONTINIJf 
BO 200 tl•l oN 

11 200 JJ•toN 
Cc!IoJJ)•O 
on 100 K•t •Pl.I 
CC!I•JJ>•CCtl•JJ)+ACJI,Kl•~CKoJJ) 
CO"iTINUf 
CONTINllr 
STOP om 

M A R ~ MUllJOAYo 0~/19/73 04131 PM 

c 0001000015 
c 0001000015 
c 00000001 
STA~T Or SEGMENT 002 

c 00000002 c 00000003 
c 00000004 
c ooooooos c ooooono6 
c 00000007 
c 00000008 c 00000009 

E gggggg tl? 
C OOOllOO 2 
c ooooootl 
c 00000014 c 00000015 
c 00000011> 
c 00000017 
c 00000018 



STMT10000000S NOnF' I 0004 00,1001610 VALC (j,009) . ~009 o.oor> 
001(iI2 ONf ~1 
001t'!I3 A On RO 

S Tl4T I 00000005 NOnr10004 00,:001614 NAMC (3,009) a 7009 

oo,.88B:? Sf ON R9 
STHT100000005 NOIJF'l0004 

L " 50 R232 
001713 GRTR RA 

NOnraooos 
001714 BRF'L 000[10 AOOOOE 

C 3, OOF' > a STl'1TI00000010 oo:n oo R 11 UNF' Rt TT 
STHT100000010 "IOnr 10006 00,100lA12 PUSH R4 

001 A s3 NOOP F'F' 
001a14 NOOP F'F: 
00 815 NOOP F"F" 

5THT&00000011 N0flF"l0006 00210019•0 ONF' Rt 
001911 NAMC ( 31003) • JJ 7003 
OOlq1i srno ~gor STMT&0000001' NOOF'I0006 00:?&00191 VALC (3•00f") a II 
001410 LTR 51 R233 
001Al2 SURT 

<3,ooc> 
Rt 

001Al3 NAMC . 1.0002 7oOC 
001A15 STnD ~gOJ 'Hl'1Ta00000014 NOnr10007 00,1001010 VALC ( J.003) • JJ C1•0lO> 
001Rl2 LT8 50 R232 
001Rl4 HULT R2 

STMTI00000014 "lfjr"IF' I 0007 00;:»1001Rl5 OUPL R7 
001c10 VALC (3,0oc> . 1.000? JOOC 
OOlr.12 A On RO 
OOlc13 NA14C (31005) • c 7005 
001Cl5 INOX A6 
001 n so NAMC ( 1.000> a R,0003 700D 
oo ln 12 0\IRO RA 

STMT100000012 NOOF'l0007 * 001(')12 ~I/RN RS 
001n1J ERO RO 
001014 STnD RR 

STMT1000000l3 "100F'l0007 00?1001n15 NAMC C3100A) • 1.0000 700A 
OOlr1l LOAD RO 
001n2 NA"IC (31002) • I( 7Q02 
ooln" srno 

=~33 S TMTI 00000014 P>WOF'l0007 00,100 ns LTR 51 
001 rs~ SURT 

C310or> • 
Rt 

00 F' I NA14C 1 0 0004 700[ 
001F'14 srnn RR 

STMT100000014 NOf)F' I 0008 oo,1ootr15 NOOP rr 
STMT100000014 NOnr1000R OO,sOO?o10 \IALC (31002) • I( Jn02 

002012 LT8 50 R232 
00;?Ql4 HULT 

(j,OOC> 
8? 

002015 VALC • 1.0002 JOOC 
002; r 1 A On AO 
00?.112 NA14C (],007) • A 7007 
00;?111.1 NXLV AD 
0021 rs VALC (3,002> a I( l002 
002?11 VALC (3,00U = 1.0004 'JOOE 
00?213 ADI) RO 
oonr4 NOOP F'f 
OOZ,15 NAMC (3•006) a l:f 1006 
002H l NXLV AO 
002112 MULT R? 
002ll3 VALC f3oOOr)) • R,0003 lOOO 
002315 AOI) RO 
002410 NAMC r 3,ono> a 1-! 0 0003 7000 
00;:>412 srno RA 

STHT100000014 NOOF'IOOOR 00,1002413 NAMC (3,002> • I( 7002 
002415 STRR CLINKED> 440000 
002r;12 BRTR 002010 At0020 
002515 NVLO F"f 

002415 STRR 002610 640026 
STMT100000011 NOl)f"I 0009 OO::»r002610 VALC n.003> a JJ 3003 (31010) 

00;:>(,S 2 ONE Rt 
002t,13 ADO RO 

STMT10000001t N00fl0009 00?10021114 NAlolC c3,003> • JJ 7003 
002110 STOlll Rq 

STMT1000000lt ... anr 10009 00,1002711 LTA '50 R232 "'d 
002713 GRTR RA ~ 

NOnF'I oo 1 o 
002714 BRH OOlHIO A00018 aq STHT100000010 00;:>1002Al1 VALC n.oon . I I Jo OF" C310lO> 
0021u 3 ONr FU ([) 
0021H4 ADO 80 

STMTI00000010 NOl)F'I 0010 00'8002A15 NAMC C3100F'> . I I 700f .... 002911 STON R9 ~ STHT100000010 ... oor10010 00'8 002912 b~~R 50 R232 
00?914 8A O'> 



COO[ LISTTNG FUR 0 MAIN. 

STMT100000018 NOOF"l000l 00?1000010 l[R(l RO n. 0021 a IC' 

STMTI00000018 NOnr•OOOl 00?1000011 ZERO RO (],003) a IJ 
STMT1000000l8 N00F"1000l 00?1000012 ZERO RO Oo004 > a .I 
STMT100000018 NOor10001 0021000013 L Tt6 2500 R309C4 {lt005) a r. 

000110 =~~l co.oor> 
A[ 

000111 4007 
000113 NAMC (3,005) 7005 
000115 STH AF, 
ooono ONE rq 
000211 LTR 16 R210 
000?13 ENTR A8 

STHTI0000001A NO~f"IOOOt 00f'Z000?14 LT16 2'.:>00 R309C4 (3,006) a q 

OOO:H ~ MKST 
co.oon 

AF" 
00031 NAMC 4007 
000314 NA"IC (3,006) 7006 
000410 STF"r AF 
000411 ONr Rt 
0001112 LTA 16 :~10 000414 ENTR 

STMT1000000tA NOor10001 00::>1000415 LT16 2'.:>00 R309C4 (3,007> a A 
000512 MKST A[ 
000513 NAMC co.oar> 4007 
000515 NAMC (],007) 7007 
OOOt.11 STF"r AF 
000612 ONr Rt 
000613 LTA 16 R210 
OOOt.15 [NTR AH 

STMTI00000018 Nonr10001 00::>1000110 LTllR 40000000 0001ooon RfFHfHHH 800000001000 c1.ooa> 
000910 LTA " R206 
000912 ~TAG q584 

STMT10000000ll NOnr•OOnt 00?1000914 [RO RO 
000915 NAMC c3,00')). c 700'.:> 
OOOAI~ INOX A6 
000A1 ZERO RO 
000Al3 STOO R8 

STMTI00000005 NOOrlOOot oon OOOA 14 ONE Rl H:88:~ a T 
STMT100000006 NOnr10001 00?1000415 L Tll8 68771905537 RF" 001003200001 a r.oooo 

ooor.10 ~t:r. I.I R204 
ooor.12 9584 

STMT:00000007 ~oor10001 00?1000Cl4 ZERO RO C3.00R> ,. ~:ggg~ STMT100000012 NOOr1000l 00?1000r.15 ZERO RO (l,OOC> a 
STMT1000000J4 ~8R~ :8881 00::>1000010 ~[RO RO H :88~ ~ a ~:gggJ STMTIOOnooo 4 o0?1ooon11 [RO RO 
STMT I 00000014 NOOF'.10002 00?1000nl2 PUSH R4 

ooon13 NOnP F'f 
000014 NOOP F'f 
ooon15 NOOP rr 

STMT100000006 N00fl000? 00::>1ooor10 NA~C C3oVOA) • I.oooo 700A 

888~:~ LOAD RO 
NAMC ( 3. 004) a J 7004 

ooor15 STnD RR 
STMTI00000007 N00f'I0002 00?1ooor10 VALC ( 3. 009) • I J009 

ooor12 LTA 51 R233 
ooor14 SURT At 
ooor1s NAMC (3,00H) • 1.0001 7008 
001011 STOI) R8 

STMTI00000007 NOnf10001 00?10010'2 NOOP rr 
001013 NOOP ff 
001014 NOOP H 

N0r)fl0003 
0010•5 NOnP rr 

STMTI00000008 00::>1 00 I I 0 VALC (J,004) a J 1004 (3.00F'> 
001112 LTA 50 R232 
001ti4 MllLT 

(3,00fi) a 
A? 

001115 l/ALC J,0001 lOOH 

oo,,,88B:~ ADO AO 
STMT100000007 ~Onf10003 DUPL q7 

001?13 NA~C (3,0Qf) • A 7007 
oop1s JNnx 

Clo006) 
A(, 

26BlDA7SU257 00 110 VALC ?006 • 
oops~ STOO 

STMTaOOOOOOOA NOnr1ovo3 00?100 11 NAMC 
R8 

C3o00t.) • B 7006 
001115 tNnx A6 
0011110 l/ALC c1.005> ::>005 z 2616A09E667F "'d 

STMTI00000008 Nonraooo3 oon88W~ STOO RA ~ NAMC (3,004) • J 7004 
001415 STRR CLINKED> A40000 aq 
001o;12 t!RTR 001110 A 10011 ~ 
001515 NVLO FF 

1101415 STRR 001610 6110016 ..... 
~ 
'I 



STMTtOOOOOOtO Nn~raOOtt 
00?9:5 ~RrL 001910 

007z002As2 MKST 
002AZJ NAMC (Q100A) 
0024:5 ENTR 
002R10 EXIT 

***** LnCAL VAHIABLES ***** 

:~~~~ ~ ~tc: ~88~: : ~:ggg~: gJ~E : 
AHRAY C REL. ADOR, :s 3100051 SIZE = 
T S N ClT ~ p· [ ~ F. 'J C E 11 t N T H I S R (] 1J T I N r 
VA~IAALE T REL. ADnR. = J1noo9 

~:~1:~cE Ir ~ft: :BR~: : 1:88R~ 
VAHJARLE JJ Rfl. ADnR. a 310003 
VARIABLE ~ RrL. AUnR. = 310002 
VA~ AFtLE r.oooo· REL, AOnR. :s JIOOOA 
VAHIARLr. r.0001 REL. ADDR. :s 3:nOOA 
VARIABLE y.0002 ~EL. AOQH. = 3snooc 
VAHIARLE ~.0001 ~EL. ADnR. = 31nooo 
VARIARL[ y,0004 ~rL. ADnR. = 31000[ 

OO~Rll NVLO 
00~AZ2 NVLn 
002~ L3 NVL 0 
002FU 4 NVLf) 
002R:5 NVLO 

82500 
2500 

02500 

A00019 
H 
400A 
AA 
A3 

rr 
rr 
rr 
rr: 
r r 

SEGMENT 002 IS 0'12C 1 nNft 
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U0153 FORTHAN • "f lHST" UULLAH ~AHO O~llU~ • 10•30•72 
••••• ....... . ····-·· ·····- .... -·---- - ---·--·· 
TH!S PATCH IMPLlMENTS THl fOkTkAN ~UMPILE llMl OPTION 

ij[fflH~TOULLARCAHDFHOMS~O. It SlT THE ~O~~lllH ACLEPTS THl FIHST 

UOlL~~! CARO fHUM THE UPfHATOkS CONSOLE VIA AN "AX" INPUT MlSSAGE. 

THIS SHUULU ~E AlS£f fUK NORMAL UPERATlUN&. 

U<J1~7 fOHTKAN • ttU~NAHRAYS" OPTION • <Jl·l~·73 ...... ....... . --------·-· ---·-· . ····----
A 1~ U1 D 0 L L A R • C A R U 0 t' T 1 0 N " 0 W N A R k A 't' S " H A S b E. l N [ ~ T A FH. J S h E 0 1 N 

~O~THAN. WlTH T~lS UPTIUN SlT ALL AHkAYS \ANV ONLY ARRAYS UNLESS 

u~~ lS ALSU SET> will UE T~EAT~O AS uw~ AkHAYS. HlN(f SPA~E WlLL 
~or ~E GlVlN UP UPUN l~IT UH HETUH~ t~u~ THE SUBPROGkAM NOR 

HE!Nll1AL12EO UPON ME·f~TRY, 

UOli>O fOHTHAN • THUNCATlD IUfNTlf llH5 • U2·t~·/3 --··· ....... . --------- ----------- . -----·-· 
TH!S ~ATCH ~lLL CAU~E A ~AHNiNG. "10f~Tltlt~ THUNCATlO TO 6 

~HA~A~TEHS" fOH ALL lUlNTl~l[R~ k[QUl~INu SU~H THUN,ATlON, 

~RtViUUSLY IHl wAkNINu WA~ l~SUlO Ul\L'Y It lHl t lk~l OC'-URE."'CE. 

LAU~tU THUNCATIUN. FUk lXISTl~G PkO~kAM~ l~ Whl~H lHIS ERHOH 

trity~~NTLY OCCUHS TH£ UULLAR OPTIUN "SU~~S" ~AN bl SlT TU ELlMlNATl 

JH~ wA~~l~G MESSAGl5. 

U01t>5 fOHTkAN • ~Okf TO CUHl UATA lkA~~f [k • 11•06•72 
••••• ------- - ---- -- ---· ---- -------- - --------
~OHl re CO~E UATA THANSftH CONSTRUCf HA~ bllN AUOlD TO fUHTHAN 

i N t' u f I 0 lJ T ~ U T S T A H. M l:. N T S • 

AUU1TlU~Al FOHMS O~ THE HfAD STATEMlNT Ahli 



U0165 f OHTHAN • CUk[ TO COR[ UATA T~AN~f EH 
150 

-·--- ....... . ---- .. ---- .... ··--··-- - ·-·····-
HEAD (A - f ) M 

tilAU (A• ..-. H) M 

tH.AO (A• ~ ) 

HEAU CA• f. R > 

H£AU (A> M 

t"<tAU (A' t'( ) M 

ADUlTlU~AL f~RMS Of lHE wHlT£ STATEMENl Akll 

~HITE ( A • f) 

~A1TE ( A • r. k) M 

wHIT£ ( A ' f) 

wfH TE (A• f. f() 

WHITE (Al M 

wHllE C A • fO M 

WHlHE "A" IS AN AHHAY lDENTlflfkJ "f" I~ A ~OkMAT NUM~Ek, AN ARRAY 
IUl~Tlf IEH, UR A SLASH (/)J ANU ttR" IS A RE~ULT CLAU~f LIST. 

fHlSl FOHMS ALLOW THANSf EH UF OATA BETWlEN UNl AAEA Of STORAGE ANO 

ANU1HtH, TRAN~fER TO ANU f HUM TH~ AHHAY l~ AlnAYS ~tGUN AT THE LOW 

lNW OF STOHAGE MOVINij TUWAHU THE HIGH ENO UNUlR THE CONTROL Uf THE 

~Ok~AT SPECtFIED, 

t. XAMt'ILE. I 

UiMt.~SlUN A(2l 

HtAU I• ~LPtAT, WIDTH, UfC 

~Hlll (A, lJ HEPtAT1 w1urH. nEC 

1 fOH~AT (~("• 11• tt~tt, ll1 "•"• 12• ">"J 

At r £ H T Ii E ~ R 1 H. !>TA H. M £NT "A" w U l.J L LJ (; 0 NT A IN l '* 0 ~ 6 C 6 4 0 t '+ 4 fh 

L~Uf~5U40~04U ~HfN 6,4,~ WfkF THE VALUl~ UF R[PlAT• WJOTH• DEC 

~£~~£CTIVELY1 IHl~ lXAMPLE MIGHT ~E UStU TU UY~AMlCALLY CONSTRUCT 

fOHMAT S~ECifICAllONS. 

U0228 fORTHAN • UULLAH ~AHO CHAkALTlk OPTIONS • 12•04•7? ----· -----·- . -----· ---· --------- ···---- . -·-··--· 
~UMPlLl~ UOLLAA CAHU SYNTAX HAS ~lE~ [XTlNU[O TU INCLUUE THE 
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•••••• ....... . --·-·· ---- --------- ----·-- - --------
f ULLUWiNG O~f IU~SI 

~HA~S = NI THlS O~T!UN ~ETS TU N lHl NUMBlk Ot LHARACTfHS Of A 

~T~lNij (l~CLUUl~G HOLLEHITH> ~HICH W!Ll liE STUHlO IN ONt ~OHO. 

PHlVlLIUSLY, THIS WAS ~UNSTANT AT SIX lbLOI'- (OH A5~11> CHAkACTERS 

fOH fURT~AN AND SIX ~CL CHARACTFHS FUR X~URTkA~. ST~l~G CHAWACTERS 

w I L L. tj\ E S T U H t D L ~· f T J U S 1 I f" l E U I N T M l t 1 f L 0 ll f N H l G H l M 0 S T A Y T l S 0 f. 

A ~UHU Of ALL ZlROS wITH HLA~K f lLL ~N THl klGHT• WITH lHl BCL 

U~llUN CSEE ~ELUW) ~£1, N HA~ A MAXIMUM VALUl Ut 8 UIHtR~ISf 61 

t.XAMPL.L 

i !:i1l T (;HAHS • 4 

HlAL A(2l/"A~C0Ettt/ 

WILL. rH:.suLl lN A( 1) = LOUOUC1C.2C3(;4- A(2) = LooouC5Cb404o. 

l Ht. 

'-HAH~ 

1H£ 

U[FAULl SlTTIN~ lS SlX FHCUIC tHAHALllHSe N~TlCE THAl ~lT~ 

< 6- VAHlAHL[~ lNifl~LlZlU Tu ALL HLANKS WILL ~o LON~tH SFT 

~l~N Of THl MANTl~SA C4b&lle HtNCl, It X l~ SU~H A VARIAHLE X 

~C~a TH1S UPTIO~ lM~Ll~~ THAf All STHlNG~ CHULLlklrH Ok PROPlR) ARE 

ru ~l U~£0 A~ HCL ChAH~CTlkS. lt "CHAh~" hA~ NUT ~[tN fXPLlCllLY 

~ E T - r h E ,.. T H E "4 u M b t:. k 0 ~ <.. H A R A <.. r E. R 5 p E H w u k u w I Ll. ~ t. s f T T () l I li H T • 

tj C L A1 N lJ A S (.; I l 0 P ·1 I lJ N ~ <.. A l"4 NU T b f ~ F I <.. UN <.: u H k ~- N 1 '- Y J SH 0 UL U T H I ~ 

L u r~ u l T l a N u c (,; u I~ ' . A ~ y N T A x E. R t< (I H ~ l l. L ~ E. \J l 'V t. " • 

~S~QOI SAM[ A~ H~7oo. 

~5/oU& ust::: o~ THIS U t' Tl 0 r~ ALLOWS CuMt'L t H. <.:uMt-Allt:ilLITY W1TH 

~Ut1t-cUl.llit"IS H5700 flH<lf<AN t->tWlaRAMM INCJ lANuUAblt THE t1 c L.. OPT I UN ~ILL 

~E !:» t. T ANO THl AS~ll Of'TION W(lL tH. f(U>lle If (.;HAh S HAS NQT HEfN 

t..Xt'L H,;. i TL Y USE.U1 THlN THl:. <.:HARACHk5 PU~ WUtW WILL Bl Sf T TU S I x • 

THl A~UVl <.:OMPILE T!M[ O~TIUNS ~LlMlNAlE lH~ NEEU FUH A SlPAHATE 

d~/oo (.;QMPAT1ALt COMPlltkJ ANO HlN~[tOkTh, SYSTEM/XfURTkAN CU~PILfR 

WlLL NOT B~ MAINIAINlU, THTS ~AT~H AL~U ALLU~S COMPLlTE 

lNTEH~HANG(A~lLITY BfTwl[~ APnSTHO~Ht ANU wUUTl f Uk lHCOIC ~ROP[H 

~Trt!~G~, THtlH USl AS UlLlMlTtRS ~ANNUl ~l MlXEUe 
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fURTHA~ • UULLAH CARU CHAHACIEk U~f lUNS • 12•04•72 
------- - ------ ---- --------- ··--·-- - --------

HtAL AC~)/"AH~ •L""OlfGH•"/YJtLUS ~Cl> = lClC~7U7UCJ7F, 
AC2> s LCqC5C6C7CH7U BUT hA~CUEF• 15 AN l~VALIO LiTERAL. 

(NUTE THAT THE OASH HAS BEfN USlO f llR THE A~OSTkU~Hlel 

~Uftl 

AT MAY 

~il£HAL 

APOSTHOPHt HtMAl~~ A~ ILL.EuAL ~~L ~HAkA~TlR ~u THAT ALTHUUGH 

OELlMlT A ~~L PROPER STRING, AN O~CURHENCl WITHIN SUCH A 

~ILL ~£ lNTEHPHETEO AS A ~CL i~VALlU CHAkACTEHJ l•E•• A 

WUlSTlU~ MARK, 

A~UT~lH tEATUHl ut THIS ~ATCH IS ThAT lHf ~RAPHIC ASSO~IATEU WITH 

lHl ~AHU CWOE co, t~·ZUNE> T~ lOlNTILAL 10 THE GkAPHIC FUH CARO 

~UUE (8, 6, 12-zuNf) WHlCH IS AN t~CUI~ ~LUS C"+">. 

UO~Jl FU~THAN • TRACE STATEMFNT • 02•19•73 
••••• ·------ . ----- ···-·--·· - --------
A h£~ UE~lJij SfATEMENT HAS HEfN AUUlU TO fOHTkAN, THE TRACE 

~TATtME~T. LIK£ lHE STATISTTCS STATtMlNT1 THIS STATEMENT HAS 

lf ~ECT AC~OSS su~PRUGkAM HUU~DARllSt lHl SY~TAX ISi 

Ul~UG THACE ( f) T 
UE~UG THA~E Cf ,C) 1 

I~ THE TRACl LIST ANO 

f AND ~ AH£ FILE NUM~ER& UR <EMPTY>. 

"U~dUij" MUST HE IN COLUMNS ·1·5, CUL~MN bIX MUST Bl ~LANK• THE 

TRACl STAT~MENT MAY ~l ~ONTINUEn TU SU,ClEUING CAROS• 

TRACt Ll~TS 
••••• ••••• 

!S A L!Sr UF ELEMlNTS SEPAkATFU ~y CUMMASe ELlijl8LE ENTRllS AREi 

W~M~ 

~UUUM~ 

~HUGAAMUUMP 



00231 
••••• 

NOPHO~RAMUUMP 

CALLS 

hONE 

s 
•S 

~ORTRAN • lHACf STATEMlNT • 02•19•/l ···---- - ..... --------· ........ . 

WHLRE S IS OEf lNEO TU B£ ANY Of THl. fOtLUWJNijl 

ALL 

10 

GO 

GU TO 

REAU 

wHlTE 
SACKSPACE 

~f~l~u 

~RlNT 

P~N~~ 

• 
~ALL 

CONTI~UE 

~TATEMENT ACTION 
••••••••••••••• 

PAbt 153 

TH!S STATtMlNT Al.LOWS THE T~ACING Of A ~AUGHAMS FLOW BY PklNTlNG 

UUl ALL SEWUENCE NUM~ER~ ANn SlATEME~T NUM~fRS u~ lHl SPECIFlEU 

~TATEM£~TS ANO SUBPriOuRAM ~ALLS. CUMPA~ATOR A~llUN !5 ALSO ALLOWED 
10 U£TlCT UEVIATlONS IN ~~EnETEkMlNlU PHUGkAM fLuw, ANO TO HAVE 

~RUGHAM UUMPS TA~EN SHOULD A MISMATCH AHlSle 

"fn 1~ THE OUTPUT ~ILE• lf "f" IS <EMPlY> lHlN THl PHEVIOUS VALUE 

Uf "f" IS ~ARklED OVEH. If "f" HAS NEVlk bElN SPELif IED THlN THE 

TRACING 
lS NOT 

ACTION I& SUPPklSSEU. "C" IS THl CUMPAkATOh f ILf. If "C" 

SPECIFilO BY USE O~ THl flkST tURM Uf THl ~TATEMENl• THfN 

THt THACE UUT~~l IS WHITTlN UN ·rHE tlLE "•"• "f" MAY b[ A UlSK OH 

TA~[ tILE. -NU IS AUTUMAfl~ALLY LUtKlU AT IHl lNU Uf TH[ PkUGHAM. 

1f T~l ~OM~AHATOR FILE 15 S~E~lFIE~• ThlN INSTEAD Of WRITING A 

TkACE RECOHO TO "F"' A ~ECUHU IS RfAU tHUM "'"• ANO ~OMPAREO 10 THE 
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----- ······· . ····· -·-··---- . -------· 
TRACE R£CORU THAT WOULD HAVE ~EEN OUTPUT TO "f" HAO "C" NOT BEEN 

~PlClf 1£01 It THtY COM~AH[ AS IUENTlCALt NO ACTIO~ 15 TAKEN• IF 

lHEY 00 NOT CUMPARE1 THEN A MES~AGE IS ~HITTEN TO "~"' ANO lf UUMP 

UR PRUGRAM OUMP WAS SPE~lFlEUt A PRUGHAM OUMP 15 TAKlNt 

TH~ LIST "T" lS USEU TO SPl~lfY THE TkACING A~TlONt OUMP OR 

~HUGkAM DUMP SPECIFY THAT PROGkAM DUMPS AHE TO b[ TAKEN If THE 

~OM~AAlSON WITH "C" ~tCORUS tATLSe NUUUMP ~R NUPRUuRAMOUMP RESETS 

fHlS SPlCIFICATION1 NUUUMP IS 1HE ASSUMEU SETTlNGa NONE Ot THESE 
UPTIUNS HAvE ANY MEANING If THE COMPAH1TUR MOUE HAS NOT BEEN 

HEWulSTtU• 

"CA~LS" TRACES ALL SUH~UUTINr ANU FUNCTION [NlkllS ANO ExITS1 

lNTH!NS!C ~ALLS AHE NOT TRAClO, 

~NUN~" RESETS ALL RE~UfST& Pk[~(OlNG Ile 

lllMlNT IS PHOCESSEU AODITIVlLY1 

UTHEkWlSE fACH ~T" 

THl SPECIFI~ATlUN "5" IS USED TO INOICAT[ THAT TRALI~G IS UESIREO 
UN AN EXECUTAHLl ~TATlMENT OH CLASS UF EXECUTAHLE STATEMENTS1 IF 

~H~C~EUEU BY A POUND SIGN Cl> THEN UNLY ~TATEMENTS OF THIS CLASS 

wlfH STAT£MfNT NUMB[RS ARE TkACro. 

ALL • lN01CAGlS ALL lXECUTABLl STATlMlNTS CANU SlTS CALLS> 

10 • l~Ul~ATES ALL l/U STAT£MlN1S 

GU; GO TO • lNUl~ATES GU TO STATEMlNT~ 

fHlNT, ~UNCH, REAU• wHITE • JNO!CATl lHE 5TATlMENl NAMED 

CALL, (ONTINUt1 bACKSPA~[; RFWINO • l~OlCATl THl ~TATEMENT NAMED 

a • IND!CATlS ALL A5~1GNMlNT AND DU SlAT~MlNTS 

~ULLUWl~G IS AN lXAMPL[ ur A SAMPLl PRUGkAM wllH A TkAC[ STATlMENT. 



00231 f OHTHAN • THACF STATEMENT 
••••• ·····-- ----- ---------

86700/B7700 r 0 R T R A N C 0 M P I L A T I 0 N M A R K 
SS[T s LIST SINGLr OWNARRAYS rRE[ 

SSET OPT•l 
nceur. TRACE(6) •ALL 

i I•~ I•. 

3 l:\•1 

" ~A~L x 
123 CALL ll 
456 STOP 

SSET ~NO PT•O 

SUBROUTINE: I< 
123 
456 

1000 

STMU 

u=J: 
~TM1.' 
si~ti 
irMU 
.ICIT 

STMU 

l•t 
•456 

h789 
hlOOO 
RETURN 
ENO 

1 

~ 
x4 

lU 
)(1000 

l "3 
F"NTER X 

n=J: 1~3 
" 6 ~~N· ><1000 

STMU 456 

S[Qa000030nO 

~U:8888:8S8 
su-00001000 
s .ooooi,ono 
SEQ:888U888 

ld:888A,888 
S[Qa00009000 
SEQ.00009000 

U8:888U888 

U8:888A,838 
SEQaOOOlOOOO 

• 02•lCJ•/3 155 

- --------

MUNDAY, 02/19/73 

c 0001000015 

04135 PM 

00001000 
00002000 

c 0001000015 

'sTART or SEGMENT 002 
r1e IS 0005 I ONG 

00003000 c 
00004000 c 
00005oog ~c 0000600 

8888,888 
00009000 c 
00010000 c 
000 1000 c 
00012000 c 

SEGMENT 002 IS 0030 I nNG 

STAHT or SEGMENT 004 
00013000 c 0041000010 
00014000 c 0041000010 
00015000 c 0041000614 
00016000 c 0041000010 

8881~888 € 88::88?~:8 
00019000 c 0041001513 

SEGMENT 004 IS OOlA I ONG 

STAHT or SEGMlNT oos 
SEGMENT 005 IS 0000 I ONG 
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••••• ....... . -·-·· ·····---- ........ . 

~· OtHRAN EXAM~U. 

UO~J42 FOHTHAN • ~l~E lUlNTlfJlR • 02•19•73 
••••• ······· - ---- ---------- - --------
THlS PATCH IMtJL£MENTS THE USE. Of t-'HOt-'U~ ~TRlNu!) ANO HOLLERITH 

5Tk1NGS WHEN SPECIFYING THE tXTFkNAL IU£~Tlf 1Ek wlTHiN A Fill CARD. 

t.XAMPLF.:1 

FIL~ 10 a "EHCOI~·NAM£"' HECnRD • 100 

f !LE 11 • "AB"/2HCD, HECOkO • 100 

NUlt. THERE 
1Ut.NTIF1£HS 

IS NO 

CREA TEO 

AMblGUITY ~ETWEEN HOl~lkITH STRINGS ANO 

UNDfR ~R(VIOUS SYN1AX SINCE lUlNTIFIERS WHICH 

AHt NOT STRING~ AkE NOT ALLowro TU BtGlN WITH NUME~IC CHARACTEHS. 

U0~30 f'OtHtON • FOHTkAN DULLAH CARO Ul-'TIONS • 02•t9•73 ....... ······- . ------· ·----- --·· ·-----· - --······ 
A NUMBER Of Ntw DOLLAR CAHO OPTIONS HAV~ ~Elh AUOED TU fORTkAN ANO 

~OME EXISTING OPTIONS HAVl HE[N HEVISEO. THIS NUTE ATTfMPTS ro 
~~LLATE ALL Uf THE NEW ~OLLAR CAHO U~TIUNS. U~LESS fXPLICITLY 

~OfEU, ALL Of TH~Sl OPTIONS MAY BE EX~LlClTLY OR IMPLICITLY SET• 
Hl~£T, OH POPPlO FOLLOWING TH£ PHOCEUUkE~ f UH EXISTING OPTIONSJ ANO 

ARl HtSET ~y DEFAULT, 

UW~AHHAYSI MAY ONLY BE A~T£Rf.O (XPLICITLY1 WHlN SET, THIS OPTION 

rR~ATS ALL AHAAYS AS IF THEY WERE Ul~CAkEO AS ~OWN~" BUT DOES NOT 

Af~lCT THE STAIUS Uf SIM~LE VARIABLl~. fhIS 15 DESCRIBED IN 
bHlATEH UETA1L IN THE OPTIMIZATIUN SY~lEM NOTE, 001461 

'S) I UOLLAR CAHU~ ( w ITH THE OCJLLAH ~lGN IN COLUMN ONE> WILL BE 
L.l~TEU IF LIST 1:;, SET• IF THE f"IR~T s SIGN UN THE CARD IS IN 

~UL.UM~ rwo. 1 T nlLL tj E L.ISTEO ACCURUINCi TU THE SAME RULlS AS A 

!:»UUHC[ CARU1 



U0230 fOHTHAN • FOHTRAN DOLLAR CAHO O~TlONS • 02•t9·~~bE 157 
••••• ....... . ....... ------ .... ······· - ....... . 

~RAPH1 VECTORMOOEI O~TIMIZATION OPTlUN~ T~AT AHl SlGNlflCANT ONLY 

lf UPTIMlZING, GRAPH PRUVIUf5 ADDITIONAL LlSlINGI ~ECTORHOUE WILL 

PEHMlT EMITTING VECTO~MOOE COOE WHEN flASlbLl, THlS IS OfXCRIBEU 

!N GHEATER 0£TAIL IN THE O~TlHIZATION SY~TEM NOTl1 00146, 

~7fQOI AN OPTION THAT lS SJGNlfICANT ONLY l~ OPTIMIZING. THIS 

!NHIBlTS SOME CONSTRUCTS THAT, WHILE OPTIMAL FUR THE 867001 ARE NOT 

~HtflRREU o~ THE B770o. ALL COO[ EMlTTEU, WITH UR WITHOUT THI~ 

U~lION1 WILL HUN ON lITHER MACHINE. THIS ONLY AfflCTS £HITTING 

UPT!MAL CONTRUCTS1 

ENU1 WHEN ENCOUNTERED, SIGNALS fNO Of FILE UN lHE PA~TICULAR MEDIUM 

WHERE FOUND. THIS OPTION IS Nnl IMPLICITLY SlT. H[S[l• OR ~uPP[O. 

IT IS AN INOEPENUENT OPTION. HANDLED SIMlLARLY TU S PAGr IN NOT 
Aff ECT1NG OTHER OPTIONS• 

~5500•~57001BCl•ASClltEBCOlC1CHARScN1 THlSl OPTIONS ASSIST 

lN~ONVERTI~ILITY or PHOGHAMS. THEY A~l UlSC~IMlU IN THE CHAkACTERS 
PEH WUHU SYSTEM NOTE, 0022He 

U0~8f FORT~AN • STAT15TIC~ IN FORTRAN • 04•11•73 
••••• ······- . ······--·- -· ----·-- . ---·-··· 
!1 ~HU~LU BE NOTED IN lHE SYNTAX SECTION Of SYSTEM ~01£ 0010~ THAT 

TO ~ET SlATlSTitSt DIA~NOSTICS OH THl FILE NUMBlH MUSl 8E E~CLOSEO 

lN ~ARt~TH[SES• 
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lNt'UT·ouTPUT 

------------

UOlti5 MC P • 1 • U • " \II R I T E ~ P 0 " ~RU C U> U JH • 14~ • 0 4 • i' 2 ----- ---···· . ---------- ··------- - -······· 
1, 1~15 P~UClUUHl ASSUMES WHAT lTS NAMl IM~LllSa A WHITE Uf DATA 

TO A CONSOLE IS NllD[Oe THF PARAMETlRS ARla 

(~, ~as. UIHAHAY, lOfl~ISHEVENT) I ALL CALl•~Y·VALUE 

EXClPT THE. £VENT 

wHEk( 

U • U~iT I UF CUN~ULl 

WUS • ~UMlitH Uf WUHOS TO Ht WRlTlEN 

COATA STklN~ MAY HA~l IMHlUUEU "f TX"' IN WHICH 

~A~E IT ~ILL TlHMINATl THl WHlll• NUTE THAT (191 

31 MAY l:UNTAlN A vALUl ut l.ERU THHOUGl'i f'IVE TU 

1 N u I (.; A H. ~ ~1 A H A c T r H s I N A u" I r I u N T u T H E N u M BE R 0 f 

~OHOS IN lt61111e> 

UlHAHAY a UIHlCT ARRAY 

CCO~TAINS UATA TU Hl WklTTlN A~D DlRAR~YelOMASK 

HA~ APPHUPH1AT£ MASK,) 

1 0 F I N I S H E V [ N T = t: v f N 1 ~ A U S l D w ti E. N 1 / 0 1 S f- 1 N I S t1 E lJ 

2. wHITESPO IS A HUULtAN ~HUCEOUHE wHlCH RETUHNSI 

FALSE a AUK Cl,[,, wHITE TS "IN MOllON") 

TRUt • CUULU NOT/WOULD NOT ATTEM~T WHlll 

1118 = 34 Mf AN::, "II" IS HAO 
s 40 Mf ANS "DIRARAY" !S ~UT DIHt.CT AfHOY 

::I 41 MEAN5 "OlHAfOY" HAS AIU 1 N t'HQ<.;E SS 
I: 42 Mf AN:l In~ INlSHE.VtNT UECLAREU LATER 

THAN IJIHARAY 



D0185 MCP•l•U • nw~ITFSPO" PRUCEUURE 
PAuE 

--··· ······- - ···-······ --------· - ···-----
3. CALLER CAN USE UIRECT l/U CAHRAY> AllH18UTlSI 

A, TO SET UP "lOMASK"1 OR HETHIEVl IT 

~. TO CHEC~ FOR "lOCUMPLETltt 

C, TO HETklEVE "IORESULT" CRAW WUHL> 

u. TO CHECK "IOERHURTY~E" lSEl l/O SuBSY~TlM MANUAL PP. 

4•23) 

Ee TU HETRlEVE "lUTlME" ll~ 214 USlCS)e 

159 

41 CONTROLLER CAN TRANSMIT DATA 10 ANY ~ONSOLl If A USER IS 

CUN~ECTEU VIA CUNSULE FILES• OUTPUT CAN~[ "MIXEU"• 

U0191 MCP•l•O • fill ATTRIBUTES • TIMlLI~ll • 12·15•72 
••••• ·····-· . ··-- ---------- - --------- . ---·----
TH~ UATACOM FILE <KJNU = HEMOTE> ATTkl~UTf, "llMELlMiT", HAS ~EEN 

!MPLEMENTEOe TIMELlMIT lS A PUSITIVl klAL NUM~EH lN UNITS Of 

SECO~DS, IT CAN ~E ~OTH SET ANO HEAU1 THE AllHlbUlE CAN ~E Sf T 

VlA LABEL EQUATION, IN THE rILE OECLARAllUN1 AT HUN TIME WITH THE 
fl~[ EITHER OPENED OR CLUSl01 OR IN HEAD ~k ~kill STATEMENTS. IT 

CAN Sf HEAD ONLY WHILE IHE FILE !S OPlNe 

lH~ AttlON ~HEN TlMELIMIT IS GRFATER THAN ZlHO IS· AS fULLOWSI 

O~ A HEAD STATEMtNT1 lf NU INPUT IS klCEivlU WITHIN TIMfllMIT 
SECO~os, THE READ STATlHENT If TlHMINATEU WITH A TJMELIMIT 

ERHURa 

ON A WRITE STATEMENT, IF NO BUffEk b£COMES AVAILAbLE WITHIN 

TlMELIMIT SECONDS, THE ~Rill STATlMtNT 15 TlkHl~ArEO WllH A 

TlMlLIMIT EHHUR, 

A TIMELIMIT lRHOR 
OESCRIPTOH hAVlNG 

TUHNED ONa 

IS 

TH[ 

Hf.PnHTlO 
ATTFNTION 

BY Thl LOGlCAL l/O R£SULT 

B!T lOftl AN~ ~IT Ct51ll 

~Y~TAX fOR SETTING TIMlLIMIT IN AN ALGOL 1/0 STAlEME~TI 
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~CP•l•CJ • FILE ATTPIAUTES • T1Mll1M1T • 12•15·7~ ······· - ··-- ----····-· . -·--···-- ........ . 
AUU TO IHl <HlCOHU NUMHER OR ~ARRlAG[ CUNTRUL> ~EFINITION 

(5lE y•21 IN ALGUL LANGUAuf notU~ENT>· 
~ 

CTIMEL!Mlf <AHITHMETIC fX~HESSIUN>l 

EXAMPL(I 

MCP•l•O • f ILE ATTRIHUTlS • CUHHENlblUCK • 12•19•7! 
••••• ....... . .... ······-··- . ·········-·· . ········ 
IHl FlLE ATTHI~UTE, "CUHHENTMLUC~"• IS A HlAU UNlY I~TlGER WHICH IS 

ACL£SSAdLE UNLY ~HfN lHE FILE 15 UP[N1 THl VALUE HETURNEO IS THE 
~ILE Uf THE HLOC~ CUHHlNTLY I~ USE• lN LOGICAL UNITS c1.r •• 
1NfMUUE UNITS If IT IS A CHAMACTlH UHllNllU f ILEt OTHERWISE WOROS>• 

U0~35 M'P•l•U • f lLE ATTRIBUTlS • 02•19•/3 
••••• ······· ..... ··-······· .....•... 
~lNEhUM 
••••••• 

fH~ ATTAlHUTE LINENUM lNOICATfS THl 'UHktNT LINl NUM~EH or THE 

LUblCAL ~AGF1 Uff lNlU ~y THE PAGlSlZE AllklbUT~. IT IS ONLY 

MlANl~GfUL FUR PAINTfR ~ILLS WHfHf TH£ PkuESlZE ATTRlBUTE HA~ BEEN 
~Ef GHE•TER THAN ZERO• LINENUM ~AN HE SlT TU ANY VALUl BETWEEN 
ilkO AND 25~. 

U~l UF f Hf "lLI~E <AlX~>Jft FORM ut TH£ <HELORO NUK~ER OR CARHIAGE 
~UNTHUL> ~AHT ~AUSlS THl LOGICAL l/O SUb5YSllM TO S~ACE roR~ARO TO 

THl LOGICAL LlNl EQUAL TU <AlXP> ANU SlTS LlNlNUM 10 <AEXP>1 (If 

<AlxP> IS ijR[AlEA THAN OH EQUAL 1~ PAGlSIZl1 Ok If <AEXP> lS LESS 

THAN Ll~ENUM (lM~LYlNij A RACKSPACl> AN ENO ur PAGE Rf6ULT IS 
HllUHN[U, A SK!~ TO ~HANNEL UN[, laE•• h[~KlP l]tt R~SETS LlNENUH 

IU UNlt ~ETTING LINENUM Gk£ATER THAN OH lQUAl TU PA~ESIZf (WHEN IT 

!S ijHlATlH THAN ZfHO) WILL ~AUSl AN ENU Uf ~Aul HESULT ON THE NEXT 

~k!Tl STATEMtNT, 

LVtHY SlHIAL WHITE STAllMENT INlkl~ENl~ LINlN~M (WHILE PAGfSIZE IS 
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••••• ······· -.... .......... . ....... . 
~ktATER THAN ZEHO>• A SERIAL WRITE STATEMENT WHltH RESULTS IN ENO 
Uf ~~UE WILL HAVE BEEN PRINTED. AN ENO Of ~AbE DUES NOT CAUSE THE 

~EXl WRITE STATEMlNT TO START ON THl TUP U~ A PHYSICAL PAGE• ANY 
~PlClAL ACTION AfTER THl END Of PAGE HESULl MUST BE DONE BY THE 
fkWGRAM, THE VALUE Of LlNENUM AfTER THE END Of ~AGE JS ONE. 

AN END Of PAbE RESULT IS THE SAMl AS AN lhO ~f FILE ~ESULT. 

~A~ESIZE 
•••••••• 

THl ~1TTRlBUTE PAulSIZE INDICATES THE NvMSEH Uf LlhtS ON A LOGICAL 
PA~E Uf A PRlNTEk flLE1 PAGE~IZl CAh BE SET UR lNTERROGATEO AT 

ANYTIME. PAGESIZE CAN HAVE A VALUE BlTWElN 0 ANO 255•1NCLUSIV£1 

WhlN PAGESILE lS NON•ZERU THl LOGICAL l/U SU~SYSTEM MAINTAINS THE 

LlNE~UM ANO PA~E ATTRl8UfESa WHENEVEk THE VALUf Of LINENUM HECOMfS 
ijklATlR THAN OR EQUAL TO ~AGfSJZE1 lHl WHITl ~TATEMlNT WILL RETU~N 

AN END Of PAGE RESULT <THAT IS THE SAME A& END Of FILE> ANO LlNEhUM 
~l~L ~E HESET TO 1. IF PA~E51Zf IS HESEl TU ZlRU ~Hlll THE P~INTER 

tlLE IS OPEN1 PAGE ANO LINF.NUM Will sua&EQU[NlLY 8£ IQNOHEo. 

PREVl~US TO 11•4 T~lS CAUSED A FATAL EkkUH. 

~A~ES12£ IS ALSO A UATA~OM FILE <KlNO•RE~UlE) ATTRldUTl WITH A MORE 
HESTRICTEO MEANING• PAGESlZE IS HEAO UNLY1 THl fl~E MUST BE OPfN 
ru ACCESS lT1 ANO 11 REWUIHES A HfLATIVE STATIU~ NUM~EH AS AN INDEX. 

AS A OATACOM FILE AlTRlBUTE lT RETURhS THE NUMSEk OF LINlS O~ A 
PAGE AS SPECIFIEO IN THE NOL OESCklPTlBN Ut THE STATION. 

U0~8~ I•O • CARRIAGE CONTkOL VALUES • o3•23•73 
••••• ... . ········ ....... ...... . ··-····· 
THl f lHST PAHAGRAPH Uf 00133 IN THE ~~STlM MlSCE~LANEA HAS BEEN 
~HANijlO TO RlAO AS FOLLOWS& 

1Ht f lLl AlTRlbUTl "~ARHlAGECUNlkOL" HAS bllN lMPLEHENTEO FOR 

~H!NTlH FILE&, IT HAS THRlE VALUESI 

~lANCAkU • 0 • lHE OtfAULT, NUkMAL CAkkIAGl CUNTROL AS 
~PE~ItlEU ~y THE 1/0 STATEMfNl OH fOHMATe 
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(.;TL.ASA • 1 

CTL.360 • 2 

NUTE& NON•STANOARO CARRlAGF CONTROL 15 ONLY ALLOWED fOR 
CHARACTER 8RIENTlO <UNITS • TRUE> E~COl' CINTMOU[ • EBCDIC> 
PtHN TER FILES, 

162 
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HCP 
••• 

U0172 MC~ • TIME SLICING ANO 'UDE SwA~PIN~ • 10•16•72 
••••• ... . .... ··-···- ... ·--- ···---·- - ....... . 
lHl MCP WILL NOW PLACE COUF ~ITHlN THl SUHSPACl IF TH[ TASK 
ATlklBUTE HA~ SW8SPACE SET TU TH~EEe MEMORY AS~!GNl~ TO A SUBSPACE 

lA~K WILL NUW BE INCREASED UP TO THE Sill Uf lHl SU~SPACE WHENEVCff 

A TASK EXCEEUS THE CUHRENTLY ALLOTTlU &~A~l. 

TIME SLICING IS IM~LEMENTEU AS FOLLOWSI 

UNl Uf THE ijQALS Of TH£ SUBS~ACl TASK EXECUllUN OPTION IS TU ALLOW 

A LARijE NU~BER Of BURST•URIFNllU lASKS TU RUN WlTHOUT fHEEZING 

MEMQAY HESOURCE~ DURINu THEIR OUkMANT PtHIOUS. MEMUR~ IS fHEEO BY 

SWAPPING THE DORMANT TASK TU DISK SU THAl ITS MLMORY kESOURCES ARE 

AVAlLAdLE ruR USE ~y ANOTHEH SUCH TASK. lif,AUSl A LAkGE NUM~ER Of 
TA~KS ARE 81D01NG fOk A SOMFWHAT SMALLEH MLMURY ~E~OURCf • TASKS 

~H!CH fOR SOME REASON UISCO~TINUE THEIR bURST•oRIENlATION roH SOME 

UU"ATlON or TIME MUST HAVE AN ARTif IC!AL ~UHSl RATE IMPOSED UPON 

THlM• THIS lS TIME SLICING ANU IS NlCESSAHY TO lNSUR£ THAT ALL 

TA~KS WILL HAVE AN OPPOriTUNllY TO US[ THl SlJ~SPACE MtMORY R[SOURCEe 

TH[~t ARE FIVE CASfS WHEN A TASK O~ERAll~G WlTHI~ A SUBS~A~E WILL 

~E SWA~PEO OUT TO Ol~KI 

At WHENEVER THE TASK ATTEMPTS TO OBlAl~ INPUT f"HOM THE 
OATACOM SUbSYSTEM ANO THE REQUIREU INPUT lS NOT YET 

A~AILABLEJ 

St wHlNEVEH THE OUTPUT BUFflHS FOR f ILES BllNG OlRECT£0 TO 

THE OATACOM su~SYSTtM ARl f ILL~U ANO THE TASK ATTfMPTS 
MOHE SUCH OUTPUTJ 

Ce WHENFVEH THE TASK HAS BEf~ SUS~lNUlOJ 

01 WHENEVER THE TIME SllCf ALLOCATlD THE TASK HAS lXPIRfUJ 

E• wHENEVEH THE TASK EX~EEOS THE SUbSPACl SIZE ALlOCATEU TO 
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IT ON ITS ~RlVIUUS SWAP•JN. 

lA~KS A~E HETURNEU TO MEMORY CWITH HlLOCAllON SO THAT IT 15 NOT 

klWUIHlD THAT THE lOlNTICAL MEMORY ~PACl tRUM WHICH A TASK ~AS 

~~APPEU BE AVAILA~LE IN ORDER To S~AP THE TAS~ ~ACK TO CORE> 
WHt~l~EH TH£Y AH[ CAPA~Ll ur UTILIZING THl PROCESSOR ANO THERE IS 

AO~QUATE MEMORY AVAILABLE fLJR THf SWAP•lN. THfRE AHE TWO PklORITY 

~E¥ELS FUH SlLE~TING RlAUY•Tu•RlJN TASKS tUR SWAP•lNe 

A• UEMAND SWA~PINu -- ...... ------·-
TASKS WHICH ARE NEW TU T~E SYSTlM, WHICH HAVE RECEIVED THE 
UATACOM iNPUT tUR WHICH THEY AHE WAITING, TASKS fOH WHICH THE 

uATACOM SUBSYSTEM HAS OUTPUT AT LlAST UNt HALF Of THE DATA WHICH 

EX~~ss URIG1NALLY CAUSEU THE 5hAP~ouT, ANO TASKS ~HlCH HAVE BEEN 

AwAKENEO ~RUM SWAP•OUT SUSPENSION, WILL Bt 'ONSIOtREO AHf.AU Of A 

TASK WHICH WAS SWAPPlO BECAUSE Of T!Ml SLICE EXPlRATlONe THE 

EXCE~TION TU THIS IS THAT WHENEVER THE NUMHEH Of TASKS INSERTED 

IN fHUNT u~ A SLICE JOb EX~llOS IT~ SLICE NUMBlR BY Two, TMAT 

TASK WILL HEVERT TU UEMANO STATUS. wITMlN OlMANO STATUS• TASKS 

ARE ORDERiO IN A f IHST•IN FIRST•SWAPPEO OkOlRe 

B• TIME SLICED TASKS .. ---- ------ ---·· 
TASKS SWAP~EO UUT HECAUSE THEY EXCElU THEIR TlMl SLICE Will BE 
SWAPP~U 1NTO AVAILABLE MEMORY ONLY If THEHE ARE NO UEMANO STATUS 

SwAP HE~UESTS WHICH CAN Bl SATISfJEUe 

!T SHOuLD ~E NOTEU THAT PRIOHilY IS NOT A UIHE~T CUNSIDERATION IN 
lHE SWAPPIN~ ALGOHITHMI INST£An1 IT APPlARS IN lHE f QRMULA USED TO 
COMPUTl TIMl SLICES. THE TIME SLICE ALLOCATEO A TASK IS EXPRESSED 

!N TlRMS Of e~TH ELAPSlO TtME ANU fROCESSOR lIMEa BEFORE 

AlLO,AllNG A PHUCESSOH TO A SWAPPAHLE Jue, ITS PROCESSOR ANO 

lLA~SEU lIME SLICE5 AHE tHECKEDe I~ lllHlR IS EXCEEOE01 A NEW 

~Ll~E l~ ~OMPUT£0 AS PtR THl tnkMULA ~£LOW1 ANO THE JOB IS SWAPPEO 
UUT. ~HlN A JOB IS SWAPPlO OUT DUE TU A UEMAND CONDITION <IeE•, 
UATACUM INPUT REWUikEO), ITS Sll~E NUM~lR IS HESlT TU ZER01 

lA~H TIME A TASK IS 5WAPP£0 BEC~uSE Gf Tl~l SLICl lXC£EOE01 THE 
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Sir.. lCE ~UMHEH IS lNCREMENTlO BY ONE. • ·rH IS NUMtsEk ls SUBJECT TO A 
MAXIMl..IM VALUE AS SPE'CIF"lfl> JN THE SrtAl"UlSK t"IL£1 ~ITH A SYSTEM 

lMf'OSE.O MAXIMUM Of 256· 

lH~ FORMULA fOH co~~UTING A Tl~f SLIC£ 1~1 

T • (N * Kl + C + P + 8) * K? + M • ~16667 

E •1 T * R 

T IS THE PkOCESSOR TIM[ SLICE• UNITS ARE 2•4 USEL. 

E IS T~E ELAPSED TIME SLlCl. 

N IS THE SLICE NUMBER <THE MAXIMUM VALUE fU~ N IS 
UBTAJNEO ~ROM WUHO ~ Uf THE fJHST HECURU Of S~APOISK, 

lf THAT WORD IS ZERO• A OEf AULT VALUE Of SEVlN ~ILL 

BE USED.>• 

C IS THE CORl S~ACl USEO BY THl TASK l~ CHUN~S. 

M IS THE MINIMUM TIM[ SLICE IN SECUNOS1 THIS 

NUM8EH IS OBTAINlO f RUM ~URO 4 Of THE SWAPDlS~. 

A OEfAULT VALUE Uf' ONl srtONO ~ILL Bl USEU If 

THIS WOHO IS ZEHO. 

Kl IS 41 

K2 IS 500001 

P IS PRIURl TY• 

k IS THE RATIO Of lLAPSEU TIME TO PH~ClSSOH 

TIME, THIS NUMB£~ IS OBTAINlU F~UM WUHO 6 Ot 
SWA~DlSK1 If THl VALUl UF WURO 6 IS o, THEN 

2 IS USlDJ OTHERWISE; WORu 6 MUST HE bHlAllR 

THAN UR EQUAL TO lt 

U018't 
••••• 

MC~ • MULTIPLl MC~ Coor tllES - 11•ob•72 ... . ····-··· --- ---- ----- - ------·-
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THlS CHAhGf PHOVIUES THE ABILITY TO HAVE MULTIPLE HCP coo' FILES 

(WHICH AHl HALT/LUAO CAPAHLE> WlTHOUl RUNNING UJHEtTORY 
HlCUhSTHUCTION. ~HEN MULTlPLr MCPS Akl P~ESENT (~ITH OR WITHOUT 

HE,ON5TRUCT1UN)t ANO A~ IRRlCOVEHABL£ EHHOR OCCURS UN THE HCP CODE 

tlLEt AN AUlOMATl~ SwlTCH TO BACKUP MC~ WILL BE PERfORMEOe 

lRHE~UVEkA~L£ lkHUkS ON THE MCP WITH NO BAC~UP 'OOE FILtS WILL 

HE~uLT IN A OlfU~CT "MCP COOl ERH" BllNG OIS~LAY£D1 

~A~KUP MCPS WITHOUT RECONSTHUCTION ARl lSTABLISHED IN TWO WAYSI 

l• AT COlO START TIME VIA THE "BACKU~lUS" CARD OH "EU <UNIT 
~U> BACKUP EU" AND NOl SPECIFYING A OlRECTORY CUPY 

fHEQU~NCY VIA THl "fREQUFNCY" CAROJ 

21 RESERVE WITN RES OK <UNIT NO> AS MCP SYNTAX1 UATA FILES 
AHE MUVED Off THl SfE,lf tEU AklA AhD AN MCP COPIED THEAE1 

HALT/LUADS FRUM VARIOUS UNITS AHE ~USSl~lE ANO NO DIRECTORY 

HE~OhSTRUCTION ~ILL O'CUR UNLlSS THE U~EH HAS SPE~If IEO SUCH VIA 

1Ht co~o START "fREQUENCY" CARD OH Hl5iRVEO A~ ALTERNATE 
Hl~UNSTRUCTJUN ~APA~LE £U VIA THl "Hl5 UK <~NlT NO> A5 AlTfHNATE"1 

~o~o STARTS ANU "CM•S" WILL ~OPY THE NlW HCP TO ALL Eu•s OESIGNATEO 
TU HAVE ~CP ~ODE FILE~. 

U0~10 MCP • ~URK FLO~ MANAGEMlNT • 01•t5•7j 
••••• ... . ··-· ---- ·-·--···-- - --·-···-
IHiS PATCH dEGJNS THE 1MPLlMENTATlON Of WOR~ fLOW ~ANAGEMENl• THE 

uo~uME~TATION I~ ~UNTAINEO IN hOHK FLUW MANAij[ME~T USfRS MANUAL 

VOLUME 1 ANO WURK fLOW MANAGlMENT USEHS MANUAL VOLUMN II. 

U0227 ~Cp • MCS LOGGING • 0?•05•73 ·---· ... . ... ------- - ·-·-----
A NEW OCALijQL INTklNSIC nMCSLOG~[H" ALLOWS AN MCS TO MAKE ENTRIES 

INTO T~E SYSTfM LOG. THIS INTRINSl~ HlPLACES THE PRlVIOUS 

"SYSTEMLUG" INSTALLATlU~ lNTH!NSICt MC~LO~~lH IS A RlAL INTRINSIC 
wH1CH HAS ONE PAkAMETLH, AN ARRAY• WHl~h C~NTAINS THl INFORMATION 
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TO ~E LUGGE01 THE FORMAT OF THl AWRAY I~ OESCRl~EU IN THE WURK 

~LUW MA~AUEM£NT DOCUMENT. 

~lfH THE E~CEPllON UF LUG•ON lNTHil~' THf CUNTENT~ Uf THE ~ASSED 

AkkAY IS NUT MOOlflE01 ANU THE flR&l~UHD Uf THE AHRAY CARHAYCOJ) 

HUST COhTAIN A VALIU JU~ NUM~EH. 

~OH LUG•UNt MCSLUGijlH WILL SUPPLY A U~IWUl JOd NUHHlR lh WORO ZERO 

~f THE AkRAY 1 THIS JOB NUMbEH MUST Hl USED FOR ALL FUTURE LOGGING 

fOH THIS USfH, TERMlNAL1 ETC. 

lf THE GIVEN ENTHY COULD NOT Br £Nl£RlD lN lH~ LUG1 MCSLOGGlH WILL 

"ETuH~ A NEGATIVE HE~ULT INUlCATlNij lHE ~~l~lf IC R£A50N THE klUUfST 

WA~ DE~IlD1 VALU£S kETURNEU HY MCSLUGij~ff ANO T~ElR RESPECTIVE 

MEANINGS AHEI 

0 •> ENTAY LOuuEU SuCES~ruLLY 

•1 •> MEANS EITHEHI 

11 ARHAY TOO SMALL TO CONTAIN THE INfURMATIUN (I.E., 

LENGTH f IELDS IN LINK WORDS W[Ht lh tttROR> 

21 THE 1Nf0HMATIUN HEQUIREO MURE lHAN 256 WORUS1 

•2 •> TH£ CALLEN IS NOT A VALID MCS10k HAS NOT 

INlTIAllilU ITS PHlMARY wUEUl1 

•J •> A OlSK ~ARITY OCCUHlD ~Hill ENTlklNij lHl 

Rf~ORO IN THl LOGt 

•4 •> EITHER THE MAJOR TY~E Of TH£ ENlkY WA~ NOT 

FOUR CMCS RECURU), OR THE MlNOk TY~E wAS 

lNVALlD CLlW ZERO UR GTR fOUH>• 

•5 •> THE ENTkY WAS NOT LOG•ON A~O WUHU llRU Of 
THt ARHAY 010 NOT CONTAlN A VAllO ~U~ 

NUM8ER1 

EXAMPLE I 

HESULTI• MCSLUijGEH <JOHINfUlJ1•lJ 



iJ024H • l A s K A r T t< lt:HJT E ft H I s r u Hy " 
PAGE 168 

---·- --· . ··-- -----···- --------· - -------· 
UO:it48 MC~ • TASK ATTklBUTl "HlSlOkY" • 0~·19•73 

----- ... . .... --------- ········· . ········ 
1T SHUULO Bt NOTED lHAT IN THE MARK lleJ SYSTEM RELlAS£ TH£ VALUES 

HlluA~EO ~y lASK1HISlUHY WEHF CHANGED RAUlCALLYe TH£R£ HAS BEEN 

~OME fURTM£R CHANGE IN MARK lle4• IT IS EX~lCTfU THAT THESE VALUES 

WILL ~E IN A CONSlANT STATE Uf FLUX AS THEY ARE USED HlAVILY HY THE 

M'~ fUH PAOCES~ ~ONTkUL ANO ONLY l~~IOlNTALLY BY MCS FOR 

iNf URMATlON GAlHERlNGe ANY U5£H PROGkAM ~HICH USES THESf VALUES 
~~UULO BE ~REPARfU fOH MINOR CHANGES Wllh EACH ~YSTEM RELEASE. 

cu~~E~T VALUES MAY dE FOUND SY CUN~ULTlNG fHE LIST or OEflNES 

~lAHTING AT SE~UENCE NUMBER 050,7200 IN THl MCP LISTlNb• 

U0273 ~CP • f UHMMESSAGE A~SIGNED LP • o1•22•73 ---·· ··- - ----------- -------- .. - --------
A FORMS MESS~'l CAN NO~ ~£ ASSIGhEU TU A LINE PH1NT£R USING THE 
'ONTROL M£S~AGE1 FURM lP<UNITNllMBER> <SlHINu LESS THAN OR EQUAL TO 

15 CHARACTfHS>ETXe THE CUNTROL MESSA~E, f OHM LP<UNITNUMBEA>ETX1 

HEIURNS THE fOHMMESSAGE AS~IGNlD1 If IT E~ISTS, If A LINEPHINTER 

!S "fM•Eu~, ANY PRINT[H f lll OPENED WITH THl SAME fURMMESSAGE WILL 
~E AUTOMATl~AlLY ASSluNEU TO THE "fM•£0" LlNEPNINTER WITHOUT 

UP~RATOH NOTlFICATIUN OH INTER~fNTlON1 fHE llNEPRINTER WHILE "FM• 

~U" 15 ~OT AVAILA~LE TO A ~RlNTf~ f ILl WHlCH O~ES NOT HAVE THE SAME 

'Ok ANY) fQRMMlSSAGle 

THl CONTROL MESSAGE CL ~lLL UNASSIGN THE fORMHESSAGE• 
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!1 LOGlCALACK 
•••••••••••• 

A ~UGlCALACK STATUS ITEM fUR A STATION HAS BlEN lH~LlMlNTE01 

LO~ICALACK MAY j[ SET AT ATTACH TIME OR bY USE Of THE ALTER CONTROL 

STATEME~l· SETTlNij LOGICALACK CAUSlS MCSil To EXECUTr A SET 

~OijJCALACK OC~HITE fOH THl SPEClf llO STATION AND SUBSEQUENTLY 

AUlUMATICALLY LOGICALLY ACKNOWLEUGE THAT STATION WHENEVE~ A 

llhMlNATE LOGICALACK STATEMENT IS lXiCUTlU BY THE OCP FU~ THAT 
SfATlUN. 

tXAMPLEI 

ATTACH TC5AA1 REAOY1 £NAHl[O. LOGICALACKJ 

ALTER TC5HB LOGICALACK • TRUFJ 

~YNTAXI 

<STATUS ITEM>IS• ENAdlED/R£AOY/NONALL/MOhERk/CONTHOl/NOHELLO/ 
NOA~K/AUTOlRH/LOGICALACK 

<~ODEM SPEClflCATION>ll•<lMPTY>/MOUEM<MUUlM IU> 

<MUUEM ID>ll•<MOUlM IUENTlFlfR> 

SEMANTICS& 

THl ATTRIBUT~ Ll~T MAY Hl SPEClf!lO IN ANY OkOlR OR MAY HE <lMPTY>t 

wH~kl AN <EMPTY> O~llUN I~ ~PECif 1fu, lHAT AlfRlHUTl UR ATTH18UTES 

~ILL NUl dE uPOATEU FOH THAT~STAllON. 

EXAMPLll 

MUVE STATION TC5AA TU co,u,3l ~EAUY AUA~llH 9 MUUlM M2W 
lERMINAL 1t51YPE2J 
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lie UPUATE CONTROL STATtMENT ... ······ ....... -···-···· 
lHl NlW CONTHOL STATEMENT UPOATF ENABLES THE USEH TO INSTRUCT MCSII 

TO CHANGE THE ATTRIBWTlS Of A LIN[ BY MAKING USE or THE UPOATELINE 

UC~tUlE, 

<U~OATE STATEMfNT> la•UPDATE<LIN[ AODRESS><LlNE AllRlRUTE LIST>, 
<LINE AOORtS~ll•(<UCfNUM~fH>,<CLUSTER NUMBE~>,<LlNE NUMBER>) 

<LlNE ATTHIBUTE LIST>ll• <AOAPTfR CLASS ~PECiflCATION> 

<MODEM SPECIFICATION> 

<AUAPT£R CLASS S~EClflCATlON>ll•ADAPTEH<AUA~TEH ~LASS><MOOE PART>/ 

<EMPTY> 

<AUAPT~R CLASS>tl•<UNSlGNEU INTFGEH> 

<M~DE PAHl>ll•(MODEM)/(UIRECT> 

SEMANTlC!>I 

THl~ CONTHOL STATEMlNT ALLOWS TH£ USER TU SPlClFY THl ADAPTfR CLASS 

ANU/OR ~OD(M fUH A ~ASSIVE l1NE whEHt PA~SIV~ lS UNDtRSTOOO TO MEAN 

A LlNl WHICH HAS NO CUkHENT STATION ATTALHMlNTJ TO EXECUTE AN 

UPuATlLINE FUR AN ACTIVE LINE WILL HESULT IN A OC~RITE lRROR. 

lXAMfJLE, 

uPUATE<o.3.12) AUAPTEH 2 (MODEM> MODEM Ml~OOJ 

111, MOVE CONTHUL STATEMENl ........ ··-···· ·-······· 
lXTENSIONS TO THE MUVl CONlROl STATlHENT HAVl ~EEN IMPLEMENTED TO 

MAK[ U~E UF THE NE~ flAl~RlS or DYNAMIC HECONtlGURAllON. 

f UH THE MOVf ~TArEMENT, THRfE NlW UPTIUNS ~Ill CAUSE MCSll TO 

lN~THUCf THl u~c TO CHAN~[ Thl AUA~lEk1 MUOEM ANO TlRMINAL 

ATlRlBUTES FUR THE SPlClflEO STATION PHIUH T~ lHl LO~ICAL MOVEe 

~Yt-.TAXI 

<MUVE ~fATlON STATEMENT>ll•MUVE STATIU~ <STATION lO><TO PART> 

<RlAUY PA~l><STAllON ATTRl~UrE LIST> 

<STATION ATTHIHUTE LIST>a:= <fMPTY>/UPOAll<AUAPTEH SPfCifJCATION> 
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<TEkMINAL ~PlCI~ICATIO~~<MODE~ SPECifltATIUN> 

<AUA~llH SPECiflCATION>l&•<EMPTY>/ADAPTEH<AUAPllk TY~E> 

<AUA~TlR TYP[>ll•<UNSIGNED INTlGE~> 

<Tl~MlNAL SPEClFICATION>ll•<lMPTY>/T~HMl~AL<IEkMlNAL ID> 

<TtHMiNAl IO>ll•<TEHMINAL IDtNTt~llk> 

!Vt DP CONTRUL STATEMENT -·· .. --····· ····-----
A Nl~ 'O~THOL STATEMENT• up, ALLOWS TH[ u~EH TU CALL THE SYSTEM/ 

UC5TATUS P~OGRAM fOH MC5ll• 

SYNTAX I 

<OU~P STATEMlNl>ll• OP<UUT~UT PARl>C<OPTlONS LIST>> 

<OUTPUT PARTl1•5ITE/REMOTE 

~l~ANllCSI 

THl OP STATEMENT CAUSES SYSTFM/MCSII TU PHUCESS SYSTEM/OCSTATUS1 

lH~ SllE UuT~UT PAHT WILL CAUSE THAT PkCluHAM Tu OUTPUT ITS ANALYSIS 

IU A LINE PHINT[k O~ THt SITE• lHl HlMUTl OP.llON WILL CAUSl 

THtOUTPUT TO BE SENT TO lHl HfMOTf CALLlk• lHl <UPTlONS> AVAILABLE 

ARt O~f INlO lN THE SYSTlM/ OCSlAlUS UOtUMlNlAllONe 

OP REMOTf C~TATIUN ~J TlRMI~Al 2J LINl 1, 11 12)J 

~. HlLEA~E CONTROL STATEMEhT .. ······- ···-··· -----·-·· 
MC~Il wlLL NOW A~CEPl CONlROL O~ ~TAT1UN~ fHOM ANUTHER MC~ ANO A 

NEW CO~THOL ~lATfMENT RlLEASf ALLO~S THl U~ER TU SPfCIFY THAT A 

STATlUN CUH~ENTLY UNUEH MCSIJ S CUNTRUL MAY Mt PA5SED TO ANOTHER 

MC~. 

~YNTAXI 

<HlLEASE ~TATEMENT>ll•HlLEASf <STATIUN lU> TO <MC~ 10> 

<MCS ID>l&•<MCS NAME>/MCS NUM~[k> 

<MCS NAMfll•<MC~ IUtNTltllR> 

cMCS NUMBER>ll•<UNSlbNfO lNTfGfk> 

~EHANllCSI 
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M~Sl! ~ILL ACCEPT CONTROL or A STAllON Ft<OM ANUTH[R MCS1 TH£ 

SlATUS UPrIONS, REAUY ANO lNABLro. ~ILL bf SET TO THt VALUES OF THE 
~ 

~TATlON STATUS FRUM THl SYSTEM~ INUICATEU IN Ttt[ PAS~ING MESSAGE le 
l,, If THE S1ATIUN IS NUT RlADY WHEN 11 IS HECElVED IT WILL BE 

LEFT NOT R£AUY BY MCSll UNTIL AN ALTlH STATEMENT TO CHAN~E THAT 

ITtM IS MADE BY THE USER. 

TH[ RELEASE CONTHUL 

~Pt,if IEU STATION TO 

STATEMENT WILL 

THl SPfCIFIEU 

UNCONOlTlONALLY 

MCS, lf THAT 

~UHHlNTLY AUNNJNu THE SYSTlM WILL All[MPT TO FIRE IT u~. 

~XAMPLE& 

HELEASE TC5AA TO SYSTEM/CANOFJ 

Via ~M SPO CUMMAND 
••••••••••••••• 

PAS~ THE 
MCS IS NOT 

1T 15 NOW POSSIHLE TU ENTlR M'Sll CONTROL COMMANDS DIRECTLY fHOM 
fH~ SPO, THIS HAS BEEN IMPLFMENTEO U~lNU THE SM • SEND T~ MCS • 

~Pu COMMANU. 

~YNTAXI 

<MIX INOE~> SMI <MCSll CONTROL STATEMlNT> 

<MIX INDEX> 11• MIX NUMBEH Of M~SII STACK 

<M~SII CONTHOL STAT~MENTJ>&I• <CONTHOL ST~TlMENT ~LOCK> 

HEf EH TO THE HELEVANT UOCUMfNTATION or MCSII fOA THE SYNTAX Of 

<CUNTROL STATEMENT BLOCK> 

lXAMPLE, 

713 SM I ATTACH M332J ALTER M332 ENABLl • TRUE 
713 SM I TO ALL OATACOM FINISHES IN TlN ~lNUTlS 

!F A SYNTAX EHROH IS DETECTED IN THE ~ONTROL STATEMENTt THEN THE 

ME~SAGE •••SITE EHk*** Will RE OISPLAYE01 If A OCWHIT£ ERROR IS 

~EIECTEO, THEN THl MESSAGE •••UCWHITE lHROH*** WILL ~E DISPLAYED• 

lN SUTH CA~ES, THE ~RINTlR FILE WILL SE UPLNEO A~D THE RELEVANT 

~YNTA,TIC ERHOR lNFUHMATION WILL. HE WRITTEN TO THE f lLEt 
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NOL 
••• 

U0167 NOL • lNITlALllE HEIRY • 10•23•72 
••••• ... . ·······--· ..... - ~--·-··· 

THIS PATCH ADOS THE ABlLITY TO RESET THl RElHY bYTl TU ITS INITIAL 

~A~UE• SYNTAX IS& 

lNiTIAL1lE RElHY 

U0168 NOL • BYTE VAHlABLE • 10°23•72 
••••• ••• • •••• •••••a•a • ••O••e•• 

lH!S PATCH AUOS A ~l~ BYTE VAHIABLl TO THl EXISTING LISTI IR• THIS 

dYlE VAHIABLE IS USEU TO INTERROGATE THE CLUSTER lH k£GISTER. IT 

lS ALSO NOW PuSSlbll TO THtAT A 8YTl VAHIA~Ll AS A BlTVARIAHLE BY 
Ut~lGNAflNG UN£ ~lT OF THAT ~YTf VAHIAbLll 

<blT VA~IABLE>&&s <bYTE VARIAbll> C<bll UlSl6NATOK>l 

tXAMPLl& 

TALLY [11[8] • T~Ul 

If IHC~l THEN 

AUX CLINECTALLYCOJ)) C15l • 

LINE <TOGrOl>• 

THt NE~ READ ONLY ~YT~ VAkJABLE, IH1 ~ILL ENAbLt THE USfR TO 

lNfEHR~GATE THE "INPUT HEblST~H" Of THE uc~. It lk l~ STOREU INTU 

ANUTHlH HYTE VAHlABLE O~LY BITS 0•7 AHE ~TORlU. IH ~11· DESIGNATORS 

MAY aE 0•9. 

U0l69 NDL • SwlT~H GU TU STATlMlNT • 10·~3·7l ----- ••• a ····-· -- •• --·-·•D•• a ------·· 

THl SWITCH GU TO STATEMlNT ALLOWS THt USlR T~ bHAN~H TO A LA~£L 



U016~ NOL • SwlTCH uO TU STATlMlNT • 10•23•72 
PA<IE 174 

••••• -·· - ...... .. .. ......... . ·······-
UE~tNUlNG ON TH[ VALUE Of THl SPEClf lEU ~YTE VARlABLl. 

<S~lTCH GU TU SfATEMlNT>ll•GO TO <BYTl VAklA~LE>, 

(<LABEL LIST>>• 

<LAdEL LIST>ll•<LABEL>/<LABEL>1<LA~EL LIST> 

t:.XAM~LEI 

GO TO T~LLYCOJ, (7, 101 1>. 

THl ABOVE STATEMENT WOULD EftfCTIVElY GENERATE THE FULLOWINGI 

If TALLYCOJ EWlJALS 0 THEN GO TO 1. 

If TAL.LY(OJ EWUAL~ 1 THEN GO TO 10. 

IF TALLHOJ EQUALS 2 THEN GO TO 1 • 

1 f' THE ~ALUE Of TME <BYTE VARIABLE> IS OUT Of. RANGE, PROtlSSING 

WILL CUNTlNUl AT THE NEXT ~TATEMENT1 

fHt CUM~A lMMEOIATELY fULLOWING lHl BYTE VAHIA~LE IS OPTIONAL• 

U0170 NOL • CARHIAGE ~ONTHOL • 10•30•72 
••••• ... . ·······- ·-····· . --------
TH!S PATCH DUES THE fOLLU~IN61 

le UELETES THE VAHIANT TOb6lE "SKlPllNlS" WHICH WAS NOT 

lMPLfMENTEO ~ORR~~TLY ANO WAS MISLlAOlNuJ 

21 •DUS VARIANT TOGuLE "SKIP" WHICH IS Sil BY LOGICAl l/O OR 

~CS•S TO lNDltAll SKIP Tn CHAhNlL ACTlONJ 

J1 ADOS VARIANT TUGGLE "SPACE" WHICH 1~ Sfl BY LOGICAL 1/0 

OR MCS•S TO lNUICATE SPACt LINES ACTIUN; 

~. AUUS VAHlANl TUuGLE "TAR" WHICH MAY ~E SlT SY MCS TO 

lNOICATt TABULATIO~I 

51 ADOS BYTE VAklABLE "SKIP CONTRUL" WHICH CONTAINS THE 

hUMHE~ Of ~PA~l~ o~ THE CHANNEL NUM~£k To ~KlP To. IT 

CAN A£ SET MY LUulCAL l/O Ok MCS·~. 
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DO~l2 
••••• --- - --- - --------- ----- - --------

UOt'. 72 NUL • NUL & UCPPROulN UNilE • 10•30•f2 
••••• --- . ··- . --------· ----- - --------
ND~ NO~ CALLS DCPPHO~EN AS A PRUC[OURl kATHlR THAN kUNNING IT AS A 

~RuaHAM. THUS1 DCPPROGEN MUST ~[ BOUNU TO NOL ~RIO~ TO [XfCUTIUN. 

UN~Y O~E PHINTER ~lLl IS ~uw PMUOUCtO bY NUL/OC~PHUGE.N ANO SYNTAX 

lHkOHS IN £ITHlH ~OHTION ~ILL CAUSl "S~TX" NOTIFICATION. ~YSTfM/ 

UCl"CULJlt ANO SY5TEM/NH AA£ NOT LUCKElJ If" SYNlAX t.RkOAS O~CUR IN 

tl lHtAi PHASf. SYSH.M/RE~uE.ST lMAu[ 1~ NE. \Ilk LU(;Kt.D. 

IHt MlTHUD Of CHEATING SYSTEM/NOL hA5 NOh CHAN~flJ. ~FTEA cnM~lllNG 

~ y .) T t M I 0 t p p A u G E N A N D ~ y s T ( M I N n L rd T H A L (a 0 l Tt1 f B 1 N Li E ~ M u s T ~ t H u N 

TO ~lNO SYST[M/OCPPROGEN lNTn SY~TEM/~Ult ~HlN ~lNUING, A STACK 

~A~O ?STACK•200U MUST Bl PUT IN TH[ ~ONTNOL UECK TU AVOIU STACK 

UVLkflU~. THU~ A PRUPlH ~IND DF~K WUULO bf I 

~~IND SYSTEM/NOL ~lNDlH LIH~ARY 

?dlND[H f lll HOST • SYSTEM/NOL 

'I S 1· A C K • 2 0 0 0 

?LlA1TA 

~INU UEPPHOGE~ f~OM SYSlEM/=JSTUP 

·nNO 
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PACKOlH ........ 

UOlJ~ PACKUIH • o~·25·7~ ----- ------- - --------
~AkT 11 HUW TO USE PA~KUIR 

~A~KUIH CAN ~E USED JO LIST OlSKPA~K AND NAT1Vl MOOl DISK 

ulk[,TUR1£~ MU~H IN TH[ WAY LISIOlRlCTUHY LISTS HlAU•PfH•TRACK 

flLl~• THf PAHAMEfER PASSED TO PAC~UlH ~Pl~ltilS THE OIRlCTURY TO 

bl Ll5TEU ANU lHt FORMAT Of THE LISTlNb• 

lt'4t"UT PAHAMf TEH -·-·· ···-····-
TH£ lN~UT SHUULU ~E: A SlRING Uf CHAt'<ACTlRS ENCLllSEO IN QUOTES. 

TH!S STHlhG IS MAOE UP Of ttKEY~OPO SuBS1H1~G~tt <CONTAINING LETTERS, 

UlblTS, SLASHES, ANU lWUAL SlGNS> lhAl Akl SlPARAllU BY BLANKS ANU/ 

UR CUM~AS. THAT IS; A ~A~TICULAR KlY PHkASl MAY ~OT CONTAlN ANY 

lMbEUOEO liLANKS ~UT ~HHASE5 MAY Bl SlPARATlO BY A~ AHBllRARY NUMBER 

Uf ~LANKS ANU COM~AS• THl Krr ~HHA~£~ ~A~ uc~uk lN ANY ORDER ON 

JHI:. ~UN CAHO. 

THl tULLOWIN~ KEY PHRA5£S Akl ACCE~ll~I 

MAP SPECIFIES THAT THE DISK 'HlC~EkBUARD (A DISPLAY or 
ALLUCATlU AND AVAlLAHLl Sl~MlNTS> IS TU B£ PRINTED• 

OlFAULT lS NUMAP. 

NOMAP SUPPRESSlS THE CHfCKERHOARD LISTING <DEFAULT VALUl>• 

UlSK SPE~ltl£~ THAT THE OlHlCTOkY TO Bl Ll~TEO IS UN A 

HEAU•PEH•TRACK OlSK UNIT Clel•' KINU • OISK>e 
DEFAULT IS UN Ol5K fACK CKINO s PAC~>• 

NAME ~ AB~/OEr1 ••• 1xYZ 

THI~ lNOlCATES THl NAMl Ot THl OIHfCTOfiY 10 BE LISTED• 

IN THE CA5l Of UISK PACKS, 1HI:. ~IRST ~UALlflEk IS 

u ~ E u f u k r HE. p A (; K N A M E. • u· T HE w H ll L E p A c K I s T 0 B E 
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••••• ·-····· - ....... . 
LISTED, JUST COUE NAME c PACKhAMt• 

ABC/OEf/.at/XYZ 

THIS IS THl SAME AS NA~[ • AbC/Dlf l ••• 1xYz, ONLY THE 

NAME CANNOT ~E A HE~fRVlU KlY~Uk~ (5El ABOVE), 

uUT~uT LISTING ...... ·--···· 
~A~lCALLY1 TH[ SAME fOUH llSTl~GS ~RUVID~O HY LliTOIRfCTURY ARl 

~RUDUCEO BY PACKDIH• HUW~VfR, CERTAl~ ADDITIONAL OIAGNOSTIC 

UUl~UT~ ARE AVAILABLE ~llH PACKOIRt 

MAlN ~ISTING51 THl FIRST TWO LlSll~GS AHt THl MAIN OUTPUT PRUOUCEo, 

THl FIRST LISTING IS A UISPLAY Ot ALL lHl FILE NAM[S IN fHE 

UlklCTURY tilVlN BY NAMfa, THIS LISllNb IS ~UHMATTEO AS A THE£ 

~T~ucTUHl TU lNDICATl THE VAklUUS SUbL[V[L~ ut Th[ FILES IN THE 

UlHlCTORYe IT IS PRINTED lN THE &AME UHOlk AS THl FlllS OCCtJR IN 
THl Ul~ECTOHY1 THE SlCUN~ l lSTlNG l~OICAll~ L~CATlUNS ON lHE 

~lADEH AND ALL THl HOWS Of lA~H f ILl ~lVlN lN THf FIRST Ll5TING. 

lHl "LOCATTUN" INCLUUES THf UNIT NUM~Ek ANU SlG~fNT AUURESS• 
UNfUHTUNATlLY, THE "UNlf NUMBERtt PRINTEU FOk lHl HlAOERS IS ALWAY~ 

A UNl ClH[ ~ASE PACK lNDf~ NUMbEH> kAlHlR THAN THf ACTUAL 

lLlCTHUNlCS NUM~lH. 

MA~ LlSTlNG~I THESE Two LlSllN~S l~HUUU~lU ONLY If MAP ls 
~~lCltlEU) ij}VE AN lNUICAIION llt HU~ MUCh S~ACE 15 AVAILAbLE AND 

HU~ MUCH S~A~l IS IN USE ON fHi VULUMlS ~llNb MA~PtO. I~ NA~E• 

~ELE~TS UNLY A SUBUIHlCTUHY, THl~l Ll&llNLS ARl MISLfAUING, 

f~k[HEH~Ok[, NU A~CUUNT lS TAKlN Ot THl VOLUMl LABlLS ON THE DISK 

~A~KS· FINALLY, THE HEAOlH~ ARl lNCOHRt~TLY lNUICArEu AS R~lNG ON 

UNIT ONE, CAUSING THl CHlCKEHAOAHD Ta til lN~UHklCTLY ANALYZru. 

lHl ~SL Of THE UPEHATOR COMMANU Ul~ 
••• ••O •• ••• --····-· ------- aae 

lHl O~ERATUR CA~ lNVO~l ANY UNl Of THH£l UIHlC,OHY LISTING ~RUGRAMS 

wllH l~l KlY~UAHO CUMMA~O Ulk• If HE 5!MPLY IN~UT DIR ~ITH NO 

~AHAMETERS• LISlOIHECTUHY 15 CALL~U TW Ll~l THl MASlEA HFAD•PER• 
THAC~ CHPT) UIHECTU~Y. IN nROlk TO Ll~T THE UlkECTORY or AN 
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----- ··-···- . --··-··-
"lNTERCHANGf DISK PACK, HE SHOULU lNPUTI 

OR 

UiR IC1 PACKNAM[ 

!N JH1S ~ASE1 LISTPACK IS 'AlLE01 IT IS IMPuRTA~T THAT "IC" APPEAR 
f IHST1 ~lTHUUT ANY lMdEOOED BLANt\Se A~Y OTHER INPUT CAUSES KEYIN 

10 ~LACE QUOTE MARKS AkOUNU THE PAkAMlTER ANO fASS THE ENTIRE 

~THIN~ TO PACKUIA1 NOTICE THAT THE O~lkATUR SHOULD ~OT INPUT THE 

WUUTE:l• 

PAhT 111 LO~IC UESCRIPTIO~ ur PACKDIR 

PA~KUlH ~AS OCRIV£U fHUM LlSTOJHECTUkY1 ANO ITS HA~lC FLOW IS MUCH 

1Hl SAME, f 1Ll~ USlO bY PACKOIR AREi 

LlNl • ALL PRINTlU nuT~uT IS PRUDUClO ON lHIS FILE WITH A 

Rt.CUkUSILE CJf 132 CHAHACH.R~ l22 nUkOS), 

lNfC •AN INTEHMEUlATl WORt\ f 1L£ Tt1Al IS U~ED TO STORE THt 

~tADEk ANU ROW LOCATlUNS. INfO IS AC~ESSEO 

SlQUE~lIALLY WITH A RlCURO ::;llE Of 30 ChAHACTERS CS 
~UkOS> ANU 1~ PURGED Al lHl E~O Of A JOH. 

U • A f ILE THAT IS USfO lU OPEN Jhl MASTlR DlRlCTORY ANO 

ALL THE FILES A~D SUHf ILE5 IN THAT OIAECTURY, 

f lUw Of PA<.:KUIR ---- -- -------
AfllH THl INPur PARAMETlR STklNb IS ANALYZLD1 PACKUIR OPENS THE 

~l~l~TlD UIR£C1U~Y ANU MAKtS UP TU ~UUH PAS5lSI 

UUklNG lHI~ PA~S, lALH tlLf IS O~E~EU, ITS fiOW 

A~U HE.AOEk LOCATIONS ARl !>AV[U UN 1~ro. AND ITS 

NAME UlS~LAYlD ON LINle lHl KAIN RUUTINE FOR 

THE FlHSl PASS I& PkUtEUE1 WHICH IS CALLEU 

RfCUR5lVELY To HANULE SUb~ILE~• (51NCE THERE 
15 NU WAY, CURkENTLY1 TU SIMPLY READ THE 

HfAUlHS UF FTLlS ON UI~K PACKS• AS 
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LAST PASS 

PAbE 179 
0013ti ---·- ·--·--- . ------·· 
LI 5 TU I k EC T 0 k Y LI Cl f. S f UH H foi T 0 IS K fl l £ S, PACK U I H 

M U !:> T UP £ N A L L 'T HE. f l L E. S ·1 0 0 h I A 1 N T Hf' H 0 W 

INfORMATIUN.) 

OUHl~G THI~ PASS, THl RU~ LO~ATIUNS ARE HEAD 
BACK fHOM INFO, UISPLAYlU ON LINE ANO, If MAP 

IS 5ELECTEU, INPUT T~ THE SURT• TH£ MAIN 
R 0 U T l N l ~ f lJ R T H I S ~ A ~ S A HE I ~· , W H I "- H H E A 0 S 1 H t: 

HfLURUS f RUM lNtO AND SEN~S THEM 10 THE SURT1 

ANU AREAMA~, wHICh ~klNT~ THl HlAUEH AN HUW 

AUUHESSfS• 

CONLY lf MAPPJNb) OUklhG THIS PA!>S1 WHICH JS 

THl our~uT uf Tht SORT ON kUW lOCAT!ONS, "A~lAS 

Ht A T (; A N B l M A 0 l. A v A I L A tt l £ w 1 lti 1 H t. k [ M 0 v A L a r 
ONE FILE" Akl OlSPLAYlU UN LIN[ AN~ THl SURllU 

ROW LOCATiuNS ARE SAVEO ON lNfU. 

(UNfOHTUN~TlLYt THlSE AHE Ml&lEAUl~G BECAUSE 

THl HlA0£R ANU HUW UNIT NUM~lH~ AH£ 
INCOMPATI~Lle> THE kUUTINl UP HlTkIEvfS THE 

HlCU~US f kUM THl SOHT, ~AV~S THlM UN INFO, ANU 

CALLS PRlNT TU PkOUUtE THl HEPOHTe 

(ONL~ 1r MAPPJN(il UUt<INlJ Tt-115 t'As~- Tt1t SOHTEO 

HOw LUCAllUN~ Akt HEAU ~AC~ tRUM INfU, ANO THE 

ROUTINE ll&TIT IS CALLEO TO PR1N1 THf 

CHECKEHHOAHUS nF THE VAklOU~ UNITS lTHES£ AGAIN 
AHl WHUNG Bt.CAUSt Ot 1 Ht. UNl T f't<OHlt. M > • 
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PL/I --·-

U0142 fLI • Pll IO lMPHUVlMfNTS • 02•14•73 ----- --- .... -- ------------ - --------
l'HlteE HAS HEEN A Gt.NEHAL lMt"ROVf tAE~l OF THE SlREAM l/O FfAllJRES IN 

~L!e A f ULL lXPLANATIUN Uf lHF f UNCTIU~ OF MUSl Of THESf FEATUkfS 

~AN Bl 08TAINEU tHOM Thl PL/I LANGUA~l INtUH~ATIUN MANUAL (5000201)1 

UPt.h SlATE"1fNT 

---- --·-----· 
THl fOLLOWIN~ UPlN UPTlUNS HAVE ~EEN lM~l[M[NllDI 

2• LINE~ll[ C<StALAk•fXPHE5SIUN>) 

~~[Hf THE EXPHESSION ~[PRESlNTS LlNE SIL[, IN CHAHACTEHS1 

fUH A STH~AM OUlPUT FILE. 

A NEW OPEN OPTION HAS HllN AUOEO t~R STktAM UUTPUT flLESI 

TA~ C<SCALAR·~X~R[SSION>1 •••> 

r. H E. k f T H l < S C A L A R • E x P tH' S S 1 U N > L 1 S 1 ' D f.f I N E S T HE T A B 

CULUM~S TO t3[ USlD f(1H LIST ANO UATA lJIHECTEO PUT 

STA.IEMENTS, Ut< FUH lAtj fCIHMAT ITEM::>. 

H1t. EXPHESS10N5 tw1uST Hl ASCE.NlJJNCu filJSl.llVE ANO Lf.S!,, THAN THE Fll.E 

Ll~E ~Ille All EAHUNl~US lX~HlSSl~~S Will ~l 1~NUkEW1 

t.XAMPLla 

OPlN flLF CSYSPklNT> LINfSilf C132) T~~ C20,401105)J 

lf USlR TA~ SlTTl~GS ARl NOT SUP~LllU, OEf AULT TAbS WILL WE USEO 

(1, 251 4~. 73, 47. 121• ···>· 
~U!Lll~ fUNCTlUN ··-···· ···--·-· 



00142 
••••• ... . ..... ············ - ....... . 

lHlSE STREA~·I~·kELATEU BUILTIN FUNCTION~ ARl NOW IM~LlMENTEUI 

11 COUNT C<fllf•NAMl>) 

~· LINENU l<f ILE•NAME>> 

tOlT•OIRECTfU f OHMATS -············ ······· 
THL fULLUWINij f URMAT lllMS hAVE BElN lMPLEMENllOI 

l• LINE (<~CALAR•EXfRESSlON>> 

~HEHE T~E lXPHlSSlON RFPklSENTS THE NlXl LINE NUMHFR TO 

BE AOVAN~lD TO. 

~. B•fORMAl ll£M (~IT•STHING f~HMAl) 

3• P•fORMAT ITEM CPl~TURl fOHMAT> 

4• TAB•FURMAT ITfM 

WHICH CAUSES M~VfM[NT TO THf ~lXT U~EH OR o£rAULT TAH 

SETTl~G, RELAllVE TO lHl ~UkkENT LULUMN, 

uA1A•OiA£'TEU 10 --···-······· .. 
GET•DATA ANO PUT•DATA STATlMENlS Akl NUW f ULLY JMPLEME~TfD. 

TY~l ~O~V£RS!ON ···- --·····--· 
~O~PLETE UATA TYfl tUNVlH&IUNS AHl NO~ ~~RFUHMlU f U~ UATA•LIST AND 

~THEAM ITlMSe 

lXAM~Lll 

uCL CS CHAR(6) JNillAL <•012J.4•)J 

P~T EOlT<C&> Cf ClO))J 

~lr STHINijS ARl NOW AlllJ~f~ IN INPUT UAlA &T~EAM~. 

JHE DEFAULT "UNITS" AllRIAUTl f OR STklAM f ILE~ WILL bf 

CHAHACTERS. THEkftOHl A tJLF OkCLA~AllU~ fUk A PkI~T Flltl 

OCL FILE <~HINT) £NV CMAXRECSIZE•2~)J 



0014~ ~LI • ~LI IU lMPRUVlMENlS • C2•14•73 -···· --- . --- -- ------------ - -----·-· 
nllL ~OT PRODU'E THE uE51RfU RESULT THE USEk SHUULO SPFClfY 

UNlTS = ·~OHUS• UH MA~RlCSIZF • 132, TU GlT ThE PHO~ER RFCORD 

S 1 Zt:. • <~01[1 THl UASH HA~ liEEN USEU FOH lHl SINGLE QUOll.> 

U01'4J PLI • ~LI ~1N01N6 • 0?•19•/J 

----- ... . ... ....... - ····-··· 
~l/l TG PL/I ~INOING IS NUW IMPlfMENT£0• THE BINDl~G PROCESS WILL 
ij[NEHALLY CONSIST Uf ~INOING A GkOUP Uf EXTlkNAL PHUCEOURES TO A 

"HUST" PROClOUHl• COMMUNl,AllUN ~ElWllN THE ~HUCEOURES IS 

~Ekf UHMED THROU6H COMMUN lXlfRNAL U£~LARAT10NS WITHIN THE 

~RUCEDURlS ANU PAHAMllERS. ANY rL/l PkuCEUUt<l WITHOUT PARAMETERS 

MAY dE OESIGNATEU A~ THl "HOST" ~~UCfDU~l. 

10 BlNU A SE~ARATE ~kUClUUH[ TO A HOSl• THl ~EPARATt PHOCE'OURE MUST 

~E Ul,LAHlU lXlE~NAL IN THE HOST. 

HOSll~ROCJ 

UCL SEPARATl tNTHY CCHAkC•l) lXTlRNALJ 

UCL CHAH ~HA~l8) I~llC•AHCOff uH•)J 

CALL SlPAHAltlCHA~lJ 

l:. NU ~: U 5 T J 

S£~AHATES~ROCCC>J 

Ul:L C CHAHC•>J 

t-1UT LISTCC>J 

t:.NU St.~ AHA TF # 

lNUT~ f~AT TH[ UASH HAS ~flN usro ~OR lHl Sl~GLE WUOlE) 

lt THl ~AMl OF Thl ~ODE FILE Of "HOST" l~ HU~T/HUST ANO THE ~AME OF 

lHl CUUE Fill or "SE~AkATf" 15 SlPAHATl/~~PA~ATE THEN THE BINU DECK 

?~INU ~OU~O wlTH HlNUER LlHHAHY 

1~l~UlR Fill HOSI ~ HUST/HOST 

'/DAT A 

~!NU SEPA~A1£ FkUM S~~AHATE/SlPAHATlJ 

~TuP 



U0143 t-'Ll • PLJ AlNOING • 02•19•73 
PAGf. 1H3 

··-·- --- - --- ....... - -------· 
WHlN "HOUNO" lS HUN, THl HE~ULT l~ THl ~HAkACllH &THING •ABCLJff GH• 

UN JHE SY5PHINT ..,AINT f lLE• 

H£~HUCT lUNS 

·--··--·--·-
le ANY EXTERNAL ENlHY CUNSTANT PASSEU A ..,AHAMllER CA~ ONLY Bt MOUND 

TU A HUSl. llH~ PHUCEUUkf "St~AHATEtt IS UNLY VALIU WH[N ~OUNO, 

If THE COUE FILE ~EPAHAlf/Sl~ARATl i~ kUN, AN lNVALlO O~~RATOH 

wlLL HESULl,J 

A~ A HOST. 

ONLY A PhOCfUUkE WITH NU PARAMlTlR~ MAY HE USEO 

~. THl flkSf ~XlEHNAL ENTkY CUN51AN1 MU5T Hl SPEClf lEU IN THE BIND 

Qt.CK. 

t.XAMPL£1 

HHIPtWCJ 

OCL Sf~l ENTHY EXT, 
Sf~2 ENTRY (CHAk(•))lXlJ 

CALL SEP~C·AHCOEfG•)J 

ENU tiH' 

St::Pllt-'RUCJ 

SEP~aENTHYCC>J 

UCL <.: CHAR(•)J 

PuT LISHC>J 

ENU St.PU 

C~OTE THAT THl OASH HAS HlE~ USlD ~UR THl SlNGLl ~UUTE> 

ASSUMING THE COUE FILE NAME fOk HH 1~ H1 lHl BIND SHOULU HE AS 

t 0.LLU W SI 

?BlhO ~ B!NUlH LIHHAHY 

1~1NU FILE HOST a H 

?UA'f A 

HINO SlPl f ROM SJ 

?t.ND 

WHlN . B IS R~N, THEN Th[ Hf~Ull WILL HE lHE ChAkACTER STRING 
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"AbCUlfG" UN SYS~HINT, 

HANDLING Uf ~TATIC tXTl~NALt ---·-··· -- ---·-- ---------
lf A ~AHIAHLE I~ OlCLAR~O srATTL EXTEHNAL IN bOTH THE HOST AND THE 

~~~AHATE P~UClUURf, THl INITIAL VALUl~ I~ fH[ HUST AHE THE o~rs 

USlD WHEN tHllJNlJ. Jf A \IAklAHU. IS OtCLAkllJ :;,TATIC lATERNAL lN ONLY 

fHI:. SEPAkAH. f'HOCfUlJHl:.., THf 1N1 Tl AL VAllJlS OF THAT VARIAbLE ARE 

uSt.U, 

t.XAMflLE 

HU!>l l~HOCI 

DCL AC~) STATIC EXlEHNAL 

lNIT c1,2,3,4), 

SEPARATE lNTHY lXTfkNALI 

CALL St:PAHAlEI 

t.NU HU!:» TI 

5Et''AHATE aPkO~J 

ocl A(4) ~TATlC EXTlHNAL lNlT(5,6,71H>1 

A1C4) STATIC EXTlHNAL INil<~110,ll1121)J 

PUT LJATA CA1Al)J 

lNU SE.PARATEJ 

WhlN ~OLND AND HUN THE RESULT WtLL Hl 

A(l) • 1, 

Al(l> :a 'I• 

A(~) • 2, AC3) • 31 AC4) • 4, 

AlC?> • 10• All3) • 111 Al(~) • llJ 

NUTE T~AT ANY EXTEkNAL STATIC1 CO~THOLLlU OH bASEO VAHIABLE SHOULD 

~l INi"TIALlZEO BEFUHE IT IS usEn IN A UE,LARAT!ONI 

t.XAMf'L.~ I 

u c L. 

1 ~lCX> STATIC, 
2 A(X) I~ll(B(1)18(?)1bCJ)1BC4)), 

::;~ !>TAT IC, 

2 ~<?.*~> l~IT<C<l>1CC2J,CC3l1C(4))1 

1 ~J SlATIC1 
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2 C<2•X> INIT<112•314)1 

X STATIC 1NITC2>J 

~HUULU BE DECLA~EO IN THIS OHOERI 

(JC L. 

X STATIC 1NlTC2>• 

1 Si3 S 'f AT IC" 

2 C(2•X) INITCl121314)1 

1 S12 STATIC, 

2 BC2•X> INlTCCCl>1CC2),C(3)1CC4)), 

1 S1l(X) STATIC, 

2 A(X) INllCBll)1HC2>1~C3l1BC4))J 
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VAHlA~LES WHOSE ORUEH UF OE~LARATION WILL CAUSE THE PROGRAM TO AUN 

!NCORHECTLY wHEN HOUND WILL UET A LEVll THREl lRkOH MESSAGE. 

NOdINUlNfU CONTHOL CAHD OPllON 
·········- ·-·-··· ---- ------
lf NOHl~Dl~FO IS SfT, ThE ~OMPILlR WILL NUT ~UT lNfUkMATlON fUR THE 

dlNOlH IN THl COUE fill• NO~INOINFO IS klSf T ~y DEFAULT, 

U0155 PL! • PACKED PICTURES • 01·t~·l3 -·--- ··- - ...... -------- . --------
A ~EW PICTURl CLASSl~lCATION ~AS BEEN AOOED TU THl ~LI LANijUAGE. 

TH~ CLASSIFICATIO~ I~ ~ACKfO PlCTUHE~ ANU ALLOW~ THE FOLLOWING 

~l~T~HE CHARACTEkS lN A PICluRE ATTHl~UTll 

H SPEClfllS THAT THE ASSUCIATEU ~U~ITIUN Wlll ~O~TAIN A 4• 

81T PACK£u OlCIMAL UluIT 

S SPlCifI~S THAT THt ASSUCIATlD ~USiTlON Will CONTAIN A 

~ACK[U 4·~IT SluN <£11H£R 1101 UR 1100) 

" V SP£CHilS THl lM~LltD PACKE.U OlCIMAL ~O!NT 

U~L Pl PICTUHE "HHHVHHS"J 
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··-·· ··- . ------ ----···· - ---····· 
THE PrifClSlON ur Pl IS c~.2) ANO ~1 WlLL occu~Y SIX 4• 

~IT ~YTE5 1NTEHNALLY• 

A USER SHOULU U S ~ t' A C K E. 0 P I C T UR E S I N ~ T t AU 0 f T H t. U f C I M A L f I X E 0 

ATTtdBUTLS lO lNSURl THE CORHfCT lNTtkNAL HE~HESlNTION FOk NUN• 
dUkRUUGH~ PLl t'HUGHAMS. 

00l7't PLl • ENTHY VAk!A~LES JMPLlM[NllO • 10•30•72 ----- --- . ··-·- ------·-- ----------- ..•...... 
lNlkY VARIA~LES AHE NOW lMPLlMlNTEU• AT THIS TIME, THERE IS NO 
~A~AMETEH CHECKlNua 

UOl/5 PLI • EXPLICIT ATTRIBUTE IMPLEMlNTEU • 10•30•72 ----- ... . ······-· ·······-- ----------- ..•...... 
A UtfAULT UE~lARATlON 

lHkOH MESSAuE TO BE 

UE~kAREO. 

Of OFT CNOl EX~LlC!Tl ERROk WILL CAUSE AN 

GENERATED FOR ANY 1DlNllf 1ER NOT EXPLICITLY 

U0~25 PLI • ~LI fill Q[CLARATIUNS • 1~·1~·f3 ----- --- .... ---· --------···- . -------· 
flLE UECLARA(IONS IN PL/l HAVE AElN EX~A~OEU ANO IM~kOVEO• 

~l/1 LA~ijUA6~ tlLE ATTHl~UTES ---· -------- ---- -------··· 
~YNTAX CHECKING Of 

fOLLOWl~~ AITHIHOTES 

Pl/I ~ILr ATTRI~UllS HA~ ~EEN EXTENO~o. THf 

HAV~ NOT dEEN IMPLlMfNllO AND A SYNTAI ERROR 

WILL ~E GENERATED It AN ATTEM~T IS MAU[ lO ~~ECIFY THEMI 

ATTEMt'TlN~ ra SET CUNfLlCTINb ~L/l ATTHl~UTE5 lXCEPT EXCLUSIVE ~ILL 

NU~ GEN£RATf A ~YNTAX EHHOHe 

1Hl fOLLUwING l~ A LIST Of ~L/J tlll AllklHUltS ANO THE ATTklBUlES 

THAT llU NUT CONFLICT W!'fH THt..Me 
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SHH.AM 

kEC.ORU 

lN~1 UT 

uuTPur 

PLI • PL! f lLE OlCLAkATIUNS • 12•18•73 
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--· - --- ---- ------------ - ....... . 
INPUl1 UUTPUT PHJNT 

lNPUl1 UUTPur. UPUAf[, SE~UENTIAL. UIRECTt 

~ACKWAttU~, KEYED 

SlRfA~• RECUH01 SEQUENTlAlt UlklCT' ~ACK~AHUS1 

KE.' YEO 

STkf.AM1 tH.COtW1 SEQUlNTIAL, UIHE(.;T, tJRlNT1 KEYF.O 

SE'llU£NflAL. RlCOtW• INPUT, uUlPUT, UPL>ATE11 uACKWAkOS, KEY~O 

Ul~ECT l~~UTt UUTPUT, UPDATE, ~EYED 

BACK~AHOS HECOk01 lNPUTt SfYUENTlAL 

PHlNT STRlAMt UuT~UT 

KEYED HECOHOt INPUT, OUTPUT, UPUATE1 SE~UlNllAL• OIRlCT 

PL/l SYSTEM fILE ATTRIBUTES ··-· --·--· .... ···-------
f IL.E UPTIONS OH ENVIHONMENT ~ECT1UN CUkRlNT SYNTAXI 

l• THl CURHENT SYNTAX ~OH KlNDt bUffEHS, SPACE1 MAXRECSIZE 

ANO SAVEFACTUR WILL STILL Bl kECObNIZlOe 

~' BLOCKlNG WILL NU LONGER ~E RECOGNIZlU• ~LUC~SlZE SHOULD 

8E USED. 

l• THE ~YNTAX FOR TITLl HAS ~ElN ChAN~lOt SlE TITLE UNDEH 

THl Nt.W SYNTAX• 

1N5IOE A FlLl UPTIUN OR ENVIRONMENT Ol~LARATIO~ A SYSTlM FILE 

ATJHl~UTE HAS UNl Of fUUA SPlClflCATIONS• 

l• NUMERIC HEQUIHlS A ~FCTMAL INT[ijlR•CONSTANT GkEATfR THAN 

LERU S~ECIF1CATIQN, E.G. MAXkECSIZE • 10, AREAS 

• 2 • ••• 

2, MNE~ONJC HEQUlkE5 A CHARACTfH•STklNG MNEMONIL ENCLOSlO IN 

~lNU • •Ul~~-, MYUSl • • 
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·---- ... - --- ---- -----·-·--·- ........ . 
uur- •••• 

31 STHINij HlQUIHl5 A CHAkACTl~ &THING ENCLUSEU IN SINGLE 

YUOTES• [,ij, fOHMMlSSAGl • ·U~E fUR 1040•1••• 

41 SU~TlTLl IS A STRINij VALUlO ATTHlbUTl THAT HA~ ~OME SYNTAX 

HESTHICTIUNS. SU~TITLfb WlTH SLA~HtS MUST BE 

lNCLU5[0 !N UOUBLE QUUlES ANU OOUBLE QUOTfS MAY 

UNLY A~PEAH IN PAIHS lNCLOSING AN ENTJkE 

~UBTITLl1 £.G, lITLE • •Al"~IC"IU•• 

5• ~uLL VALlO UNLY fUH AlTHlBUTE~ ~ITH THE M~EMONICS UF • 

THUt• ANO -~ALSl•• 1HE ATTkl~UTl WlLL BE SlT TO 

TRUl. E.u. UPTILJNAL •••• 1s THE SAMl AS OPTIONAL 

tNUTE T~AT THE UASH HAS HEEN USFO fOH THl SINGLE QUOTE1) 

S£MA~TlCSI 

<f !Lt UPTlONS UtCLAkATIUN>ll• 

uPTlONSC<lNITlAL SYSTEM FILE ATTkl~UTl LIST>) 

<flLl E~VIRONMlNT OlCLAHATION>lac 

ENVlRONMfNTC<INirlAL SY~TtM FILE ATTRlbUTl LIST>> 

<INITIAL SYSTEM FILE ATTRIBU1£ LlST>lla 

<INITIAL SYSTlM f ILt ATlklBUTl>/ 

<lN!TlAL ~YSTtM f lLl ATTRIBUTl LIST>, 

<!NlTIAL SYSTlM f llE ATTRIHUTl> 

<INITIAL SYSTEM Fill ATT~I8UT£>11c 

~lNrEijEH VALUE SYSTf M FILE ATTRIBUTE> = <lNlEijER·~O~STANT>/ 
<STRING VALUEU SYSTEM flLE ATTRIBUTE> c <~THING>/ 

<HEAL VALUEU SYSTEM f lLE ATTRIBUTl> • <INlEGER•CUNSTANT>/ 

<~UULtAN VALUEU SYSTlM f ILE ATTWlbUT[> • ·<~OOLEA~ MNEMONIC>•/ 

<~UULEAN VALU~U ~YSTlM FILE ATTHl~UTl>I 

DtNS!TY = •<UlNSITY MNEMONIC>•/ 

PAH!TY m •<PAHITY MNlMONIC>•/ 
KlNU • •<KIND OPTION>•/ 

LA~ELTY~f a •<LA~ELTYPE MNEMONIC>•/ 

E~TMOOE : •<£XTMUUE MN[MUNIC>•/ 
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~HOTECT!ON = •<t'HOTltTION MNFMONIC>•/ 

MYUSE = ·<~YUSE MNEMONIC>•/ 

0 T HER U SE a • < U TH t H U S £ Mt~ E M UN I V> • I 

SPEED = •<SPftU MNlMUNIC>•/ 

OlHlCTlON • •<DlkECT1~N MNEMnNIC>•/ 

SILEMOD[ • •<SlllMOUl M~EMONJ~>•/ 

CAHHIAGlCUNTHUL = •<CARHlAuECLlNTRUL Mt..lMO~l<->•/ 

~ILEKINO • •<flLlKINU MNlMONI~>·/ 

UNITS • •<UNITS MNEMUNI,>•/UNlTS/ 

St.CUHITYTYf-1£ = •<5[ClJHITY1Yt'F MNlMLJNl(..>•/ 

~l~UHlTYuSE • -<~•tuHITYU~f MN[MUNl~>-

PA<;l 1H9 

~ P L. t A S £ N 0 T E T t1 A 1 T Hf U A !) H H A S tH. t. N U ~ l 0 f U R Tt1 l S l N u L l Q lJ CJ T E • ) 

<1~TtGl~ VALUlU SYSTlM fill ATTRlbUTE>Sls 

H[lL/OATf/CYCLE/VEHSlUN/SAVlfACTUR/~llllY~E/BLUCK~IlE/ 

MAXRECSIZl/Ml~RlC51Zl/AHEAS17l/AHlA~/~Uf tlfi5/~lZEwf•SET/ 

SllE2/ PAGESilE/PAGl/LlNlNUM/CUPlES/UNlTNU/AkEACLASS/ 

L A S T S ·r A T t U N 

<Ht..ALVALULU SY5TtM ~lLl ATTR1BUTl>ll: 

T 1IMt..L1 Ml T 
<HUUL.llA'°' VALUEL> ~YSTEM t Ill ATHHbUTE>l I= 

uPllGl~AL/fLEXI~Ll/OPEN/SlNGLf~ACK/CYll~OlkMULll/COUEf ILf/ 

I t' T l:. k C t~ A N b E I 1 (,; I D lJ P L I <.; A l £ U I R t:: A IJ C H E C K 

<STHl~G VALUlO ~YSTtM ~1Lf AlTHTb~Tl>SI• 

TlfLE/PACKNAMf/FURNM[SSAG~/fOHMESSAij[/lNT~AMf/ 

St..,UHITYGUAkU/fAMllY 

<Dl~51TY MNfMONl~>:I~ 

HlGH/MEDIUM/LOW/~UPEH 

<P~RlTY MNEMUNlC>ls= 

~TANUAHO/NONSlA~UAkU 

<KlNU U~TION>ll• 

<UIEVICt>/ 

<~ACKUP OEV1Cl><bACKUP UPllUN><bAL~UP UNIT>/ 

<~ACKUP DtVl,l><HA(KUP UPTIUN>/ 

<~ACKUP OPT!ON><8ACKUP UNiT>/ 

<~,ACKutJ OPT lLH~> 
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<UlVl~l>:I= 

<UlSPLAY M~lMUNlC>/ 

<HtMOrl ~NEMO~lC>/ 

<PAPEk Hf AOlR MN£MON1C>/ 

<1-'APEH ~UNCH MNEMONIC>/ 

<CARLI HEAUfk MNfMONIL>/ 

<Ul~K PACK M~[MONlC>/ 

<CAHO PUNC~ MNE~UNIC>/ 

<1-'HlNTlR MNEMUNIL>/ 

<UlSK MNfMOf'iH.>/ 

<TAl-'E MNft;.QNII..> 

<~A~KUP UEVll..f>SI• <CAHU PUNCH MNlMONlC>/ 

<1-'Hl~TlH MNEMUNIL> 

<bACKUI-' UhlT>a:: <DISK MNfMONIC>/<lAPl M~lMO~lC> 

<Ul~~LAY MNFMONIL>ll= ~~O/~PUS/O!SPLAY 

<HtMUTl ~Nl~UNlC>ll• HlMUT£/UC 

PAlit 190 

<P~PEH READf~ MNlMCJNiC>lla PAPER/PAPlHklAUlk/~TH/PAPlR REAOfk 

<PA~[H PUNCH M~EMUNIC>&I: PA~EHPUNCH;PTP/PA~~H PUNCH 

<CAHU REAU[R MNtMUNlC>aa: HEAOlR/HlAUEHS 

<Ul5K PA~K M~FMONIC>ll= OIS~~ACK/UlSPALK~/1-'Al..K/PACKS 

<C~HU ~vNCH MNlMUNIC>llZ PUNCH/PUNCH[5/C~ 

<PHINT~R MhfMUNlC>ll= PHINTEH/~HINTlH~/l~ 

<Ul~K M~E~ONlC>ll= UlSK/SfHIAL 

<rAP~ M~EMONIC>I&= lAPt/TA~E~/IAPl9/lA~l~~/Ptlk~l/PETA~£S 

<BACKUP UP I llJN>S a: t:;ACKUP/t1Al.K UP 

<~rHlNu>&I• <CHAkACl£H 5TRIN~ ~nNSlANl> 

<UUULlAN MNEMONIL>1&: THuE/~AL~F 

<LA~lLTYPl M~EMLI~IC>I&= ~TANUAHU/OMITTtU/UMllllulOF 

<t.XTMUUE MNFMO~ll>& a: SlNuLE/DCJtJHLt./HlX/tiCL/lbCLJIC/A~Cll 

<Pt<OTt.~TlUN MNtMCJNl~>I 1= Tl~f-'UHA~Y/SAVt D/t-'HOl[l..lt:.U 

<MT U!lt. f-!NlMON I(.;> I I: CLU5t.O/ I N/UtlT / l U 

<lJTHlHUSt MNlMUNlC>ll= ~f..CUH£0/tN/UUT/lU 

< !:> t-' ~ £ 0 f-1 N l M CJ NI C > I I = FA ':J TIM l D l UM f A~ TIM l lJ Iv MS LU W / 5 LU W 

<UltH..~TION ~NEMll~lC>I I= fOHWARlJ/HE.Vlk!:>l 

< S 1 t. l M U U E. M N l:. M UN l C > & : = < t:. X 1 Mu() E MN E. M 0 N I ~ > 

<CAAAlAulCON l"RUL MNt.MlJ~l~>I := STANlJAfW/CllASA/(.;TL360 
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<.f U:.E.KINU MN£MU~1C>I s: 

ALbULCUUf I AlbULSYMHUL I HALK~~Ul~K I ~ASlL~~Ul I 

HA~lCSYMHUL I HlNUlHSYMbOL I tjOUN~COUl I CU~ULC00£ I 

CU~OLSYMBUL I CODEflLl I LUM~lLLA~LlOltlLf I CONlHOLOfLK I 

Uio11TA I OCALGULCUUI:. I Ol.ALGUL~YM8UL I IJlt-<t..CTOt-<'Y I E~fJULCCJUt I 

lSPULSYMAOL I tUklHANLUUf I ~UHTkAN5YMBUL I GUAHOFILl I 

lN PHNS!(;f ILE I JUVlALCUOF I JOVIALSYMtWL I LlBHAtHcnul I 

MCPCOUEfILE /PLlCOUl I PllSYMHUL I klCU~51HULTlONFILl I 

St.YUATA I S¥Sl£MU1HtVTUFH I :)Y~TtMlJlkt Ill I VEHSlONLllREClORY 

I X A L G 0 L(; 0 U E. I X A l <.i 0 L S Y M tHI L I X 0 l !:> K ~ 1 L t. I X t U R T H A N C () U £ I 

XtUHTHANSYMtjUL 

<U~!TS ~NEMONIC>ll: <BOULEAN M~FMUNll>/~UHOS/CHAkACltRS 

<S£CUHlT1fYP£ MNEMONIC>&&= PHIVATl/CLASS~/CLA~~B/CLA~SL 

<StCU~lTY USl M~lMO~l~>&:= SECU~[D/IN/UUl/IO/HlAUONLl/ 

WHlTEONLY/HtAUWHlTE 

JHl CO~PILEH WILL !:>Ef SOME UEFAULT ATTHIHUTE SPECl~l~ATION~ FOR A 

~ILE UECLA~ATIO~. THl~E MAY ~l UVEkRlUOlN d'Y SPELIFYING THEM IN 

THl flLE UPT!ONS LISl. 

l• SAVEFACTUk IS Sll TU UN[ 

2. ~~Irs IS ~Er TU CHAHALTER5 
J, ~YUSE I~ ~ET TU UUT If A f lLf IS U[CLARlO UUT~UT OR PHINT1 

4.1, • MYUSf IS ~lT TU lN u A FILE IS ut.CLAt-<E.U INPUI 
~I t ~AXtff(;SlZE. WILL tjl SET It NU ~ I LE uPTIUN!i LIST IS 

SPECifllU1 IT \ff i LL bf" SET TO 132 H THl ~ ILE NAfw!E I~ 

SYSf-'RINI Uk THE f 1 LE IS DlCLAREO ~klNl, OlH£to°'I5E IT will 

tit:: SFT TU 80• 

ti1 • A HE A S w l LL b E SE. T T U 2 0 A NU _ARE A !:> I Z l T U 1 0 0 0 I ~ K I N 0 H A S 

~EEN 5PlC1~1£0 lU HE UISK, 
71 lf KINO HAS NUT blfN !:>PEClf lEIJ AN ATTLM~T WILL b[ MAOl TU 

ASSIGN IT A VALUE, 

If Fill NAME I~ SYSPRlNl, KIND WILL Bl Sll TO REMOTl If 

THl COMPILE lS A HEMOTf lNTHY, ~THl~W1Sl 11 Will Bf SET 

TO PHlNrEH. 
If TH[ FILE NAMl IS ~YNJN, KINU ~ILL ~E SET 10 REMOTE If 
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----- --- - --- ---- ·----------- - --······ 
Th[ LU~PlLf l~ A kEMUTF lNThY• UTHEhWlSl Il WILL AE SET 

TLJ t;fADU~. 

If THf t lLl 1~ OLCLARru ~HINT lhlN Kl~U W!LL BE Sfl TO 

PtHt-;TtR• 

lt THf ~IL~ 1~ OlCLAHFU UUTPUT BUT NUT PRl~T THEN KlNO 

Y1llL H~· SfT IU U15Ke 

H t<lNU 

CUMP I LEt-< 

IS St-'U;1t ll:.U ll't ·tHL f lU. OPTIONS LIST, THE. 

SYNTAXlS 11 TU 5[( lHAl lT A~Rll~ ~llH OTHER 

SPt.CH IlAI lUN!:i. 

A• IF A t- l l E IS DlCLAHE..U 1-'H 1 NT,. Ki ND MU~T Bf Sf T 

T lJ PHlNlt.H, 

A• IF A F 1 l E. I ::> DFLl.AHf D l~t'Ul, KIND MAY NOT Bt 

St:l TU A UEVlCt:. APPHUPklAlt LJNLY ruH UliT~UT, 

c • H A ~ l Lt. l~ Ut.CLAf'<tU UUlt"Ul• Kl NO MAY NOT RE. 

!:IE I TU 0 t. V I C ~- APPRUf'HlATt. Uf'.tLY HJk l~PUT, 

~Y~J[M Fill ~TTRlbUfl lNlMUUl ------ ---- --·------ -------
lt14lMOUt. IS UNCUNUITIONALLY St..T TU l:~l.Li1C1 ATTt.MPTINu 10 SPfCIFY IT 

! h A fl U: ()PT l UN!:> L l ~ T ~ 1 LL ll f N f'I'< Alf A t'-4 l. k HU h U f- L l Vt.. l Z Ek 0 AN 0 THE 

~~LCl~lCAT!UN wlLL Hf lu~UHfU. 

U0~4b ~LI • SlPAkATl COMPILES • u~-1~·73 

----- --- . -------- ·------- - --------
t"Rl.iCt:.UlJkt:.S MAY NU~ t1£ CUMPILlD SEf"AHAltlY IN PLI, Th[ CONTROL CARO 

WPllL~ "MULflPLl"• wHt.N SlT1 LAU5l5 THl LASl ~AME Of THE PHOGRAM 

~ILE NA~l ru Bt. kEPLACtU ~y IHE NAMl ut lhl MAIN lNTkY POINT Of THE 

~HUClUUHle IF SlPAHATl IS NUT StT• 1H£ ~AMl U~ THE tIHST PRUCEOURE 

~ILL hl THl PkO~~AM ~1Ll NAMF A~U All ~U~~l~UlNT ~HUCEOURE~ WlLL 

HAVl fHl LAST hAMl Uf THl PHUGRAM till NA~l Hl~lAllU BY THE NAME Of 

l H t. t-i A l N F N T r< Y P u l N T l J F f H f t' R U C f U U H t. , l F N t W , ~ E w 1 0 R N E W 2 I S 

~ll, ALL P~U~fUUklS WILL Hl LONTAINl~ IN A 51Nbll NE~ SYMBOLIC FILE. 

~HUClUUH[S MU~l hf SlPAkAflU tiY A lAHLl ~ITH A QUE&llON MARK "?" IN 
lt.xr LULUMN ONl. 
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••••• ... . ·······- -------- - -------· 

<l>CUM~llt A/B/C WllH Pll LlAkAHYJ 
<!>OATA 

"SEl MULTlf'Lt" 

ONE I f'HOCllJUtH J 

t:NO UNlJ 
·1 

SlWOI PROCEDUHEJ 

E,._.U STr40J 

<l>EhU• 

THE T~U cour f lLlS Akl ~ALL[U A/b/UNE ANU A/~/"!lWU"• 

~::\ e ~ . ci._+ so t--{-

:Jr. <1 ~~ ~; 

PAuE 193 
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PkEUICTSOkl 

----·------

PkEOlCTSORl •~ORT llMTNG PktUI~TUH • 01·1~·7? 

----- ----------· - ---- ------ --------- - ....... . 
~UHT Tl~IN~ PRlOICTlUN HUUTINfS .... ------ ---------- --------
A 5UHf UTILiTY PHUuRAM WHITTfN l~ fUHlHAN HAS Bl[N 1NtlUDEO lN THE 

MAHK 11.4 RELEASt. Ul'iDtH THt. !)lJUHCf' NAt-'E. Uf "~YMBOL/PkEUICTSCJRT" ANO 

~~JtCT hAMt Uf "5YSTEM/PRfUl~TSOkT"• THt OUTPUT Of lHlS PRO~HAM IS 

A PHlUICllON O~ fHE RESUUHCf~ HE~UlRlD C~HOCtSSOk ANU lNPUT•OUTPUT> 

10 A~CC~PLISH THf SPlCitllO SOHT. lNPuT TU lhE PROGRAM IS A 

t< t. l A T I H L Y C 0 t'1 P IH. H £ N S l V t. S E. T 0 f P A R A M t:. TE. h S T h A T S P E C 1 F ~ T H E. S U H T T 0 

bl UU~l. 

ACCYHACY OF ~ROGkAM -------· -- -------
~!NCE THE H67UU ~Okl IS A SUPHlSllCATEU PkUCESS• PREDICTION Of 

ANrl~l~ATtu RESULTS 15, 8Y ~ECF~SlfY, CUMPLlX. PRlUl~TlON klSULTS 

~HUULU hOT Al lXPlCTlU TU b[ 1UOX AltUhATE1 UUl 11 IS DESIHlO ANO 

t:. X ~ £ c.; H. U TO ti E w 1 f H 1 N 5 t; A ~ C U R A C Y ~ U k Hi l M A J 0 H IT Y 0 f T f S T C A S E S • 

A l1 ~ N f. rU L r f NU~- N t Y T UV. A 11 D UV ER l ST IM A 1 l Cl N k AT H l R 1 HAN 

UNUlHlSTIMATlON HA~ ~l:.~N bUlLT lNlU Thl ~kUbRAMt PHOC.:ESSUk TIME 

lSf IMATt~ AkE bASlD U~ON A 5•10 'LUC~ ANU 1.£ MICRLSECONO MtMORY. 

1/U TI~l f~11MATE~ AkE BASEn G~LJN lHE SPflU o~ THE SP~ClflfO 

Li E.. 'V I~ l:. 5 At-JU ASS LI C 1 A 1 t U 1-1R0 CE.SS ft k E. 51 1 MA l t • E. LA tJ 5 E 0 T 1 ~ E EST IM ATES 

AHt:. ~AS£U UPU~ MAXIMUMS ur THl ASSUCIAllU 1/0 ANO PRUCf SSOH 

l!:>f 1MATt:s. ALL PHfO!CTllJN!) ARt ~A5t.D ut-ior.. TH( SORl ~UNNINu IN AN 

UPlfMAL lNV!RONM£Nf WHEHf THE. nNLY ~UNTtNT1U~ fOH MtMURY Ok ACCESS 

l 0 A I I u u E v l <- E 1 s r Ut~ A N n ~ y rt-1 E !:> 0 H 1 l T s [ L f' • E L A fJ s [ 0 T I M E. 

l~TlMATES DO NUT ANIICIPATf UVERLAt-1PlNG Uf l/0 EX~l:.Pl ~HERE ~ISk IS 

~l:.lNG UVlHLAP~lu wITh fA~E FOR ITU SURIS. PLtASl NOlE THAT THERE 

lS ~U ACCOUNTlNij Ot ANY TYPl UF TAPl HELL S~ITCHING OR ANY ~!NO Of 

AC11~1TY lHAl MAY HEQUlkt UP~HATUR INTlR~l~TlU~. 

lNPuT PAHAt-1Ef£Hb ----· --------·· 
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THl USE UF NAMlLIST ~AS CHnSEN ~~k lASl Uf INP~T ANO TH[ USER 

~HUUlU HlffH TU THE ~6700 ~UkTkAN LANbUAGE MANUAL fQ~ lNfOHMATlON 

klGUAHUlNG IHl USl Uf NAMELIST. A WORU Of CAUllON IS IN OkOER TO 

tM~HASIZE THE ~EEU f UH CO~RtCT ~~fLLlN6 Of. ~AHAMElEH NAMES ANO THE 

USt Uf PuNCTUATIUN (LOMMAS AND lUUAL 51GNS>• lHf NAMf OF THE 

NAMELlST Hf~OHD I~ "lNf O" ANU ALL tLlMtNT~ IN TH[ LIST ARE SIMPLE 

~AHlAijLU~. 

MUHE THAN ONE ~£1 o~· INPUT DATA LAN t:il fll> (UNt. AT A llME) INTO THE 

~HUGRAM, WHEN IN~UT SElS ARl ~TALKlU IN (HIS FASHION• fACH 

~U,~tlUING StT WILL HlPLACl UNLY THE VAHlAbllS S~ECl~ltO WITHIN THl 

~PlclflC SUCC[S~Uk ~tr. UNLF A PARA~EllR HAS ~[lN ASSIGNED A 

VALUE• IT ~ILL HlTAlN THAT VALUl UNrIL A &u~SlQUfNT ASSlbNMENT 

Hl~LA~lS IT. ALL VALUfS AHF INITIALlZt~ TU ltRO fXClPT THE 

tULlUYdNu& 

~EY lS INlTIALIZEO TO 5010 

~[LAP, FlU. FPHOC AHE lNlTlALJLfD TU 1.01 

THl NAMES ANU USE Uf INPUT PARA~ETlR~ AHll 

'UMPAH CA HlAL ~USlTlVl VALUE ~HfRl 1.0 l~UALS Uh[ MICROSECOND> 

T H 1 S 1 S HH. A V f R A li f" AM U UN T 0 f t' RU C £ S ~Uk T I ME C I N 

Ml~RU~lCONUS> RlQUIHFU fUH ONl lNVU~AllUN O~ THE ~UMPARl 

f'ROClOUHEe 

EXlT TIM~. 

lHl~ MUST ALSU lNCLUOl PROC~OUR[ ENlHY ANO 

HSlLE CAN lNTElilH VALUE ~HFHf ONl f~UAL~ UNk WOHO AT LfAST UNl 

ANU AT MOST 65535> 1HIS IS THE SlZl <I~ ~OHOS> Uf THE 

~OHT HECUHD. lN CUAUL THI& lS lHl SIZE ur THE so WHILE 

IN ALGOL IT 15 lHl SAMf A5 lHl ~[~UHU L~NbTH1 NOlE THAT 

RECOHU SILE MUST Bl lN wOHOS ANO NUT IN CHARAClfRS. 

CAN 

VALUE. 

lNTEulR VALUE WHfHl ONE [WUAL~ ONl kE~OkO ANO ~ITH A 

Of AT L[A~T ONf) THE lXACT NUHBlR Ut HECOROS TO RE 

~OtHt.D • 

USllE lA hON•NEGAllVf INTlGtR VALUE ~HE~E ONE [YUALS ONE WOMU) 

THIS IS TH[ AMUUNT Of DlSK C!N wURD~) THAT WILL RE 
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····------· - ---· ------ --------- . ········ 
SPtLlr1ED ~Uk TH£ ~OHT. 

C A f H) N .. N l G A l l V E. I N T f" lJ E H V'A L u E 

WOHKTAPl> THIS I~ THf NUMlH.t< 

5 p t c u ll:. u F lJ H -1 H t ~ 0 R T I 

WHl.tU. 01'4[ 

U f- TA ft. !:J 

EQUALS ON£ 

THAT WILL HE 

CSILE C~ NU~·NlGATIVE INTlG~R VALUl WHEkf ONE E~UAL5 ONl WOAD> 

THIS 15 rHE AMO~NT Of MlMlJHY (IN wUHU~) THAT WILL BE 

SPlClf !EO fUH 1Hl 50HT1 

HlSTAH CA ~O~·NlGATlvf lNTfb£H VALUt Ll~S THAN J3> THE LORHfCT 

VALUl.::> TH1S PAHAMf TFH "-AN l AKl UN AHE T Ht. SAME AS THE 

fH"~T~IH PAkAMET£R usru HH~ INVUCAllUN Uf lHl:. SORT• THIS 

PHUGRAfw1, HOWEVER, Urt£S NOl A 1 Tt.Ml-'T PHtO l CTI ONS THAT 
lNVOLV[ RtSTAHTING Ptff ~ l UUSL Y lNClJMPL~TE SUR1S. 

SEY CA NU~·NEGATlVf HEAL VALUl HlTwl~N ZlRU ANU 100) THIS 

~AkA~EfER IS USlU TU S~ECltY lHl ~lLATlVE SEQUENCE 

lNMEkENT I~ THl INPUT OAIA• THIS ~RQGkAM WILL ASSUME 

THAT lHl Sl~UfNCE SPlCltltD WILL b~ UNifURM THROUGH ALL 

Gf THE UATA, JHE lM~ORTANCl U~ fHlS PAHAMlT~R SHOULD NOT 

Bf MINIMIZED t-Jf(.;AUSl CH THE. UltH.VI l'<[LATILINSHIP Ut'ON THE 

fH.~UL f ~ Utj°f AiNECJ. lJ~lRS S11UULU Sl AWAIH. THAT THE MAHK 

~.J ANU 5UCCl5SUH SORTS ClNVOLVINb lHl U5£ UF SORT DISK> 

~ILL ATTtMPT TU TAKE ADVANTAGt ur lNHlRENl tILf SlQUENCE 

10 TH~ lXTl~T Of S~lTCHINij B~TWlEN ASC~NOING AND 

UESClNulN~ CUMPARlSONS. THI~ GlNlRALLY HESULtS IN AN 

lftfLllVl SlYUEN~l Ot AT LlAST 40i A~O CAN EASILY IMPROVE 

THE St~UlNCE TO A~PHOACH 1ooi. TH15 PRUukAM ASSUMES THl 

SO~T IN USE ~ILL Bf AT LEAST AT TH~ MA~K 2•3 LEVEL• 

ELAPlN C~ NON~Nl~ATIVE HEAL VALUE WHEHE 110 E~UALS ONE 

~I~AOSfCUNU) THE AVFRAGE AMUUNT Uf ELAP5£D TIME CIN 

MICRUSlCUNOS) THAT OCCURS A5 A ~l~Ull Ut AN ATTlMPT BY 

THt iUHT TU "HEAD" UNf lN~UT HECORO, THIS PAHAMETER 

RE~R~SENTS Tl~E NOT lNLUkHED AS lllHlR PkOCESSOR OR 1/0 

~ur AS TIME WAITING fUt< AN l~l~T TO UCCUR THAT IS 

t.X I EH"4AL TO HH. SOtH lNb t'kUGRAM t->HllPlR • 
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~LA~O CA NON•NtG~TlVE HfAL VALUl WH£H[ 1•0 EwUALS ONf. 

MICROStCOND> TH!S PAHA~ETEk IS SIMILAR TU llAPIN EXCEPT 

IT~ USl IS fOk OUTPUT HELOROS (RETURNED TO U~fR BY SORT>• 

P~OCIN CA NON•NEGATIVE HEAL VALUl ~HEkE leO EWUALS ONE 
MICRUSECO~U> THIS PARAMfTEk lS USEU Tu SPfCJtY THE 

AVlRAG~ AM~UNT O~ PHUCl~SUH TIME ClN MlCROSfCONOS> 

lhCURHEO TO READ UNE INPUT RlCUHUt If ~N iNPUT PROCEDURE 

IS TO ~[ uSED1 IT IS TH£ AMUUNT or PkOC[SSUH TIME 
HEwUIRED ~y THAT PHnCEDUkE. lf A f ILl I~ TO 8[ USED BY 

AN INPUT PHUtlUUHf Ok PASSlO TO THE SOHT1 THE PROCESSOR 
TIME US[U BY THl SYSTEM Tu klAu THE R£CORO MUST BE 

lNCLUDlO IN THl ~AR~MlTlH VALUl1 IN A~Y CAS~ ALL 

NfCE&SARY PROClOUkl EN.rRY ANO lXIT T!MlS MUST BE lNCLUUEO. 

PHOCO (A NON•NEGATIVE HEAL VALUl 

~lCROStCOND) THlS PARAMETEH 

WHtkE 110 

IS USEU 

f ~UALS ONE 

TU SP[CltY THE 

AVlHAGl 

INCUHRtU 

AMOUNT U~ PkU~[SSUR TIM~ (IN MlCROSf~ONDS) 

TU WHITE ONr OUTPUT HlCUkO FROM IHt SORT TO THE 

USER5 OUTPUT f'lLl OH OUT~Ul ~HOClUURl• lHt USE Uf THIS 

VA~UE IS SIMILAR TO ~HOClN [~CE~T THAT 11 lS APPLIED TO 

UUTPUT RATHlH THAN INPUT, 

uIUl~ (A hO~·N£GATlVf hEAL ~ALUl ~H[k[ 1•0 l~UALS ONE 

MlCRUSltONO) THIS ~AHAMlllH IS U~£0 T~ SPECIFY THE 

AVERAG~ AMOUNT Of !/U TIME TU HlAU ONf. USEk INPUT R£COROt 

THIS ~AHAMETlH SHOUL.O BE THl SAME AS lHl l/O TIME THAT 

~OULU ~E LUbtilU BY THl ~Y~TfM TO ACtUMPLI~H THE S~tCif IC 

11u, 

UIUU~T CA NON•NlGATlV[ HEAL VALUl WH[kE 110 EWUALS ONE 

MICRUSlCUND> THIS PA~AMlllH lS &IMILAR 10 UIOIN EXCEPT 

THAT ITS USl IS AfPLllU TU lHl ~SlR OUTfUT f llf HATH£R 

THAN INPUT, 

IA2 (NON•NEGATIVl RfAL VALUES NU M~Hl THA~ 100 WHEHE IA2 

l~J lHkOUGH llb6 Rf ~k~S[NT A lJl~~ TYPt ••SEt d6700 HARDWAHf 

!C4 HANUbOUK, SlClION 1·· ANU THl ~UM u~ ALL Ul~~ lYPl& IS ~o 

11~2 MOH£ lHAN 100.0) THIS PAkAMlll~ lS U~l~ 10 SPfClfY THE 
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11~4 PfriCENT Uf USJLE TU bE USEU ~y THE PAHTl~ULAR DISK TYPE. 

llHb IN A~fUAL U~E U~IZF 15 FIHSl CUNVlRTEU 10 THE ~UMBEH UF 

ul~K HUW~ AVAILAbll ANO THL HU~S AH[ ThEN APPOkTIONEO• 

AC~OHUING Tu Thl PrkClNTAGE VALUl, TU lHl VARIOUS UISK 

TY~Eb. 5EL~~TION BFTWlEN U!SK TYPfS 15 HASlD UPON UISK 
SPtEu ~HOCllUINu f~OM HlGHl~T ~PlEU (SMALLEST AVERAGE 

AC~E5~) TU lUWlSl SPlfUe 

TAPtO 

TAt-Jtl 

f At-Jl~ 

(AN lNTf ulH VALUl 

THAT LEHU IS USlU 

PAHAMETtH IS U~lU 

AT L£A!)T O~E. A~U AT MOST 11• EXCEPT 
TU ~PtCltY AN UNU~EU TAPll THIS 

TU SP~ClfY THl KIND ut TAPE UNIT THAT 

fA~t.J ~ILL HE USt::.U tUt-< fACH Sl.JHT TAPt. UNE UNIT MUST BE 

T~Pl~ AS~lbNED A VALUl f OH EACH TAPl SPlClflED BY THE TAPES 

TAPt.5 

r APl:.6 

TAPl7 

f UUL A tJ 

P A H A M £ H. H • T ~if M I N T M UM N U M b l H U f T A P t S T H A T M A Y B E 

S~tClf 1EU I~ JHHll:. ANU THl MA~lMUM lS llGHT1 THE ~HOGRAM 

~llL f Xt-Jt.CT AS5luNMFNT5 ~lGlNNlNb wlTH lAPEO AND 

C01'4T1Nl.Jl~b 5E.Yllt.NTIALLY lHRUliuH TAPE N WHERE N IS THE 

NUMB[~ Ut TA~f~ SPFCl~IEU bY THl PAHAMlTtR TAPtSCMlNUS 

ClNl). TH l:. 1 A t'l E. u N n T '1 t-' t.::, k [ r kt:. 5lN1 Eu tn THE INT t GE~ 0 NE 

THtWUGH 11 Akl I 

l 7 T kAC K 200 ijfJ l lAKC 901P~ 

2 -, THACt\ ~56 jjf' I SOKC 90IPS 

j 7 f RACK 800 tHJ l 7?K(; 90IPS 

4 7 TtUCt<. lOO tJ t-1 ! 24KC 120 I t-'S 

~ l THACt\ ~5b EH' 1 66KC 120IPS 

b 7 TkACK 800 UI" I 'J6Kl 120lf->!> 

! 'J lkA{.t\ 800 bf" 1 72KB ~OIPS . 

8 "J TRACK 800 lit'' 1 '16K H 120IPS 

'1 PE. 1600 ~Pl 144KB 90IPS 

10 PE 1600 t3P 1 l92KH 1 ?O l t-'S 

l 1 Pl 1600 lj p 1 l40KB 150 IP!:> 

lA N~N·NEuAT ! Vt.. HE Al VALUE. AT MUST 1.0> THlS PARAMtH.H 15 

uSt.D TO lXPtH.SS T Ht. f'E:kl:t::NT Aul of· UISK 110 THAT wlLL BE 

lN t" tW~f~5 ~lMULlANfUUSLY. IN A(;TUAL f'HAC TI CE. THE 
t:.LAPSEU T 1 Mt. o~ AN l/U t:WUNU SCJHT MAY bt. LESS THAN THE 

TOTAL l/U TIMf tHCAUSl OF ·1 HE ABILITY TO ACCOMPLISH 



•· 
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SIMULTANEUUS l/O REQUESTS. ~1NC~ f~!S PhOtiHAM OUES NOT 

CONSlUtH 1/0 ~IMULlANFlTY, THI~ PAkAMf llR ~AS PROVIDED AS 

A MlANS Of ~XPkESSINti lHAT CU~Olll~N. PLEASl NOTE THAT 

THIS PARAMETlR APPLIF& U~LY lU 01~~ 110• THE CONTlNT OF 

ThlS PARAMlTlH WILL Bl MULTlPLltU bY TH£ UISK l/U TIME 

ANU THE RESULT ~lLL ~l us~o 10 HlOUC[ THl lLAPSEU TIMf. 

A VALUE Of 1.0 REPHESlNTS 100~ ANO A VALUE UF 0.5 

Rft"'tH .. St.NT~ jui. 

F T 0 L A ~ C A N U N • ~ f u A T I V £ H f. A L V A L U l A ·1 M ll ~ 1 1 • 0 ) f H ! S f' A R A t-1 f T E R J S 

Ft.LAP 

USlO TU EXPHESS THE ~tHt[NlA~l O~ TAP[ 110 THAT WILL BE 

IN t'HOCESS 51MUL,ANFOU5LY. USl Uf lHiS f"AHAMtTfR JS 

SIMllAk TO fUOLAt' rxCU'T THAT IT APPLH~ TO TAPE l/O 

HATHlR THAN UiSK. 

(A NLIN·~l~AllVF HlAl VALUE) THIS 

fACTOH THAl J5 lNl"JIALLV SlT Tu 1.0. 

IS A ufNUINl FUUGE 

Af lfk lLAPSEU TIMES 

HAVE ~lEN CUMPUTlO lHlY WILL b[ MULllPLllO ~y THIS 

~AHAMETEH• A VALUE LAHijlk lHAN 1.o WILL INCRfASl THl 

ELAPS[U TIME5 ANU A VALUE LESS TMAN 1.u will OlCREAS~ 
lLAPblU TIMf~. !T IS ~HOVlUlD A5 A OPlIUNAL MlANS or 
Rf F I N l NG l HE 0 U T P lJ T U F T H 1 ~ Pk U G ~A M • 

f 10 CA ~ON•NEGATlVf R~AL VALU[) lHl U~f Uf THlS PARAMlTER IS 

SIMILAH TO FlLA~ lXCf~T THAl IT ~ILL BE U~EU TO MULTl~LY 

1/U 11ME. IT l~ INITIALLY Sll TO 1.0. 

f t' R 0 C ( A t'4 CJ N • N t. G A T 1 V f H t A L V A l lJ t l 1 t1 l. lJ ~ [ CJ ~ T H 1 S P A R A M t.. T E: H 1 S 

SIMILAH TO ~lLA~ tX~F~l THAT 11 ~lLL ~E U~EU 10 MULTIPLY 

PHUCESSOH JlMle 11 15 INITIALLY SlT TU 1,u, 

uBSlZE (AN INTluEk VALUt AT LtA~T ltHU A~U Al MWST 65535) THIS 

PAHAM~TEH !~ U~EU TU UVlR~IUf THt CUMPUl£U ~UFflH SIZE 

<OlSK BUfflH~ ONLY) IN A tASh!UN SlM!LAk TO LABEL 

EQUATION PlRMlTllU RY THE ~OHT• I~ 1H1S PARAMlTER IS 

NON•Z£trn. 11 WILL hf lJ~tO tOk (,,OMtJUl!Nu lSlIMATfS ~y THIS 

PROGHAM. 

OE.BUG CA NUN•N£ijATIVE ~[AL VALUE> THIS ~AkAMlTlR IS A Of~UGGING 
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rouL tOR 1H1S PHO~RAM1 A VALUE HlT~fEN O•O ANO 1.0 ~Ill 

CAUSl CFHTAlN UluUGGlNG lNtUkMATION 10 H~ PRINTfU A~O A 
~ 

VALUl GHlATf~ THAN 1.0 WILL CA~SE PHINTlNb ur AOOlllONAl 

Uf~UGijlN6 INf URMATlON. 

MUUlf !CATION Of ~AHAMlTlH5 AND CJUTPUT 
·------·---- .. -·-------- ... ·-----
~AkAMlTEH VALUl~ MAY HE MODIFIED bY THl ~HUGHAM IN SOM£ CAS[S, 

HUW[VlH. WHlN THI~ OCCUHS NnTlf lCATIUN Uf lHE CHANGE will RE 

PRlNflD, FATAL ~k~URS Will ALSO 8l PklNllU ANO THE ATTEMPT WILL BE 

MAU£ TO f INO ALL SAIU lHkURS lN ANY SlNGLl ~CAN Qt AN INPUl SET. 

fHl UUlPUT FUHMAT IS SIM!LAH 10 THl f URMAT USlO BY THE PHOGHAM 

"~YSrlM/SUHT~TAT"• A 

CONTAINS lNfOHMATlUN 

NfW AREA Of INtUkMAT!ON HAS b[lN ADDEO THAT 

A~OUT THl AMOUNl Ot WURKf ILl STORAGE SPACE 

HlwulHlU FOH THl ~UHT1 THl lSTlMATl PkUUU~Eu fUH UISK WORK SPACl 
w1LL MUST L1~ELY ~E SUFf lClENT1 HOWlVlH lHERl lS A PUSSIBILilY THAT 

THl lSTIMATE RlPHlSlNfS AN OPTlMAL CUNUlTIUN THAT ~OULO NOT OCCUR 

1N A~TUAl P~A~TICE WITH DATA THAT lS NOl UN1f0RM IN 5£QUfNCE OH IN 

~A~T 1~ A 01ffEH£NT ~EUUE~CE. THl AMUUNT Of TAPE S~ACE RlYUIREO 
ASSUMlS NO LOSS Of TAPE UUE TU IMPlRFlCT RECURUl~G SURFA~ES ANO 

l~llMAT~S UNLY THE rolAL AMOUNT Of SPACE ANO NUT THl NUMBER Uf REEL 
~W!TCHE~ THAT MlGHl UCCUH1 IT IS LIKELY THAT THlS GENERAL AREA 

WILL ~E EXPANOEU lN TH[ fUlUHE1 

~AM~Ll UATA ------ ----
£XAMPL£~ Of CARU UECKS TU ~O~PlLE UR RUN THIS PHUGHAM ARE AS 

FOLLOwS C~H£Ht <B> klPRESlNTS A BLANK CULUHN)I 

A. ro CQM~lLE 

<l>COM~ILE SYSTEM/~HlUlCTSOkT WllH tOHTRAN TO LlbRARY 
<l>fORTRAh f ILE TAPE CTJTLE • SYMHUL/PRlUl~T~O~T> 

<I>UATA 

<ENU> 

He TU HUN 

<l>HuN SYSTfM/~ktUICTSUHl 
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<l>OATA FILES 
<t:t>&1Nf0<8> 

<ONl OH MORE ~ARAMETE~ CARDS> 
<B>&ENU 

<I>ENO 

PARAMETEH VALUES HAY ALSU Ul PLA~lO UN THE &lNfO CARO 

OR THE &ENO CAHD. 

201 
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UOlS'i HJE • HUN JCJ~S wlTH PAHAMElE.RS • t;t•04•72 -···· ·-· .... -·-· -·-· ---------- - --------
THI~ ~ATCH ALLO~~ A "RUN" OR "tX~CUTf" CAkD kUN THROUGH RJE TO HAVE 

A wuurEo STRINb AS A SIN~Ll PARAMETlH. lXA~PLEI 

<l> HUN StSTEM/UCSTATUS C"ALL")J E~U. 

00173 RJ[ • D~ MlSSAGE TU HJf • 12•04•72 
••••• --- . -- ------- ·- --- - ··-·-··· 
lH!S PATCH ALLU~S THt O~ MESSAGE AT ElTHEH THE REMOTE CONSOLE OH 

Th~ CtNTHAL SITE tVIA THl ~M CONSTRUCT) Tu Bt OPTIUNALLY FULLOWEO 

bY U~M~ OPTIUNS UlS!Htu. THl OPTIUNS ALLUWEU ARl "AHRAYS", "~ASE"• 

"CUD["• "FILE~"• OH <lNTLGlH>, COMMAS MAY Ml USED TO SEPAHATl TO 

UPTIUNS lf OlSlHEU. 

lJ01M7 RJE • ~HIOHITY OF RJf AACKU~& • 11•20•72 ····- ·-· - -------- .. --· ------· - ····-··· 
T h l !> P A T C H C A U S E ~ T H E A U T 0 f' tH N l R 0 U T l NE. U ~ R .J E. T U H U I~ A T A P k l 0 R I T Y 

tlVE HluHER THAN HJ[ ITSELf. IN NU CASE WILL lH[ PRlOHlTY or 
bA~KUPS ~£ HluHtk THAN 99. 

U0188 HJE • fUAMMt:SSAuf THRUUuH RJE ... 11·20•72 ·-·-· --· . --·-------- ------· --- - ··------
TH'S ~ATCH IMPLEMlNTS THE fOkMMESSAGl FUNCTION fOR PRINTfILES 

~RlNTtD AT AN HJl TEkMlNALe TH~ NOTlfI~AT!ON OF FURMS R[QUIREO 

~ILL Bi <MIX NUM> <f UkMMtS~AuE STRlNu>. THE Pk!NTIN~ JOB Will WAIT 

UNTIL THE RE~OTt O~EHATUR RlSPONOS <MIX NUM> f M <UPTIONAL STRING>, 

UNLY U~l f Ill WILL ~E PklNT~O AND A "PB" MES~AuE WILL CAUSE 

~HINTING 10 CONTINU[. THIS ALLOWS HlMOVAL Of ANY SPECIAL FORMS 
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wHlCH HAVE BEEN USEOt 

U018~ RJE • VALUl AND BUNAME • 11•20•72 
••••• ··- . ---·- --- ------ . ------·· 
TH!~ PATCH IMPLEMENTS "VALUE" ANO "dONAMl" ~UNTHOL CAR~S IN HJ[• A 

H~N TIME "VALUl" OR "~ONAME" CANNUT Bl SET AT COH~ILE TIMlt HJE 

ALWAYS SlTS ~DBA~E. so If us~o. ~UNAME I& lftE~TIVEe 

U0!90 HJE • SS HlTWtlN HJt STATIONS • 11*2U•72 
••••• -·· - .. ------~ --· ·------· . ···-···· 
TH!S PATCH ALLOWS HJl WSEHS TO SENU MlS5AblS 10 OlHlR HJ[ SlATIONS 

kEMOTl SUPEHVISUR LONSULfS. THE ~YNTAX IS <SlA NUMbEk> SS <TEXT>1 

fH~ TEXT WILL APPlAH ON THE STATION tilVfN ~y <STA NUMBER> AS• "#SS 

fRUM <OHl~INATING STA NUMHER>S <TEXT>"• 

U0,01 HJE • SM MlSSAGE lMPLlMlNTATION • l1•20•72 
••••• ... - ·- ----··· -------------- - --------
HJE ~ILL NOW ACCEPT SM MESSAGFS FROM THE ClNlRAL Sill ~ONSOLE• THE 
dA~lC FORM Of AN SM MlS~A~E 15 <MC5 MIX NUH~~~>SMl<TlXT>. 

HJt HE~U1HE~ THAT THl <TlXT> ~l IN ONl ot Two HA~l~ tORMS• <KEY 

~O~O><OPT!ONAL TEXT> OR <LSN><KFY WUHU><U~TIUNAL TlXl>• <K£Y WORO> 

~ ARl TWU LETTlH MNEMONICS. THE FULLO~IN6 DlSCUSSlON REFERS ONLY 

ru SM MlSSAG~S WHICH MUST bf FNTlREO Al THi CtNTHAL SITf C~NSOLE. 

<KEY WUHD>S HE~UlRING LSN. 

PH lf AN AUTOMATIC CALLRACK WAS AllEMPTlO bUT UNSUCESStUL• TH[ 

PH M£SSAuE WILL SIGNAL RJE TO TkY OlALING AbAlN, NOTE THAT 

AN ATTEMPT TU DIAL MUST HAVE AL~EAOY O~CURREO. THIS 

HESTRlCTION AVOIUS tRRONlUU~LY UH CAPHICluUSLY CONNECTING 

SWITCHED LIN~S. 

~U <UPTlUN> • SU SETS THl <UPTIUN> ~PlClfIEDe <UPTION> CAN BE 

EITHEH LOGON OR USlR. If USfR I~ Sll1 ALL UlCKS ORIGINATING 
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FROM THAT SlAllON MUST AE PR£CEDlu tn A USE.R CARD. IF LOG ON 

IS SE. T, A LUuUt-. 5[UUENCE. AS UE.~CRI~EU IN HI[ RJ£ MANUAL IS 
~ 

HEQUIHEO. H LO GUN lS Sl T ANO USlR IS RESET ALL DECKS 

OHIGTNATINu FROM l 11 AT STATlllN WHICH (JU NOT HAVE A U~E.R CAHO 

~ILL ~E HUN UNUtH THE USfkCUOl AS ulVlN HY THt LOGON SEQUENCE• 

lf LUGUN i~ HE5£T, NO LUGON blQUEN~f ·IS HE~UlRED• AND NO 

UlfAULT USERCUUE wILL ~[ USEDe lf A STATIUN IS ACllVE ANO 

hUT LOuON WHEN THE CFNTHAl SlTE ~PERATOH SlTS LQijQN• THE 

STAYION ~ILL ~E LOGuEU Off AND Rf~UlkEO TO LOGON1 

(HE SETTING~ Of THf~E Two U~TIUNS WILL ~E RlMlMB£RfU ACROSS 
DIFFEHENT RUN~ UF HJE. HUWlVlk, It RJELl~~EO ~ILE IS 

HEMUVlO• SETTlNijS WILL kfTURN TU THl UEfAULT Of LOGUN • SET 

ANO U~EH • RESlf 1 

~OTf. THAT wHEN HUNNING UNDEH A U~EHCUOE• LlBkAHY MAINTENANCE 

CANNOT ~£ PERfUHMEU ON FILES NOT UNUlR THAT USERCOOE 
01HlCIOk1 UNLl~S IT IS A PHlVlllUijEO USEH• TO FIND FILES 

~NOlH A UStHCUU£ THRUUbH HJE. USl ~o USlHCuOl/<USEH>/<FILE 

NAMf>1 wHlkl <f ll[ NAME> CAN bl AN lQUALS SIGNe PU <FILE 

~AME> WILL S~AHCH THE SYST£M UIHE~TOkYt 

HO <OPIJUN> • THE HO MESSAGF RE5£TS lHE ABOVE OP"f IONS. 

5V THE SV ME5SAGl SAVES THE SPEClflEO ~TATION• THE STATION IS 

MADE NOT RlAUY1 ANU FHHOH HE~OVEHY IS Ol5CONTINUEOt SlE 

SY~T£M NOT£ ~0840. 

HY THE HY MESSAGE MAKlS THE STATIUN1 ANO LINE ASSOCIATED WITH 

T t1 AT 

ON A 

STAflUN1 HEADY. 

PkfVIUUSLY ~AV£0 

UISCUSSlUNe 

THIS ~OUL~ APPRUPHlATlLY BE PERfOkMEO 

STATIUN1 SEl PRlClOING SV MESSAGE 

HE <OPTIONAL lU><MCS NAM£> • THE kt MlSSAGt ALLO~S THE CENTRAL 

SITE UPlkATOk TU RELEASl AN RJE STATlUN AS GIVEN BY THE <LSN> 

TO ANuTHfR M~S. A~ EXAMPLE WOULD ~El 

31 Rt TO ~YSTlM/tA~Ol 

~UTE THAT lJNLY THE STATION St-'E~HIEU IS REL.EASED, If"• FOH 



00201 RJE • SM MESSAGE JMPLlMENlATIUN 
205 .. , ... ... . •........ ··---··--·-··- - ········ 

EXAMPLE, LSN 31 W[Hf A REMUTl SUPlHVISUkY CONSUL£ THE 

PREVIUUS ~TATEMlNT WLJULO klLlA5l UNLY 1Hl RlM01£ SUPlHVISORY 

CONSOLEJ THE PklNTEk• CARD REAOlR ANO OClOOU WOULO FUNCTION 
~OkMALLY. If lHf L~N HlllA~E~ l~ A Pk1Nl[H Ok REMOTE 

SUPERVISORY CON50L[, NO FUkTHEH ~UTPUT TU lHAT LSN ~ILL BE 

ATTE~~TlU• 

<KlY WUkU> ALL~~lNG OPTIONAL LSN. 

wH THE wH MESSAGl W1THOUT LSN ~kUVlUES THE LSN• STATE Ciel• 

ACT1Vt• lNA~TIVl, SAVEO> ANU ~lATlON NAMl Qt EACH STATION 
KNO~N TO HJt. If AN LSN IS PROVIUEO• THE STATIUN NAME• 

uSEHCOOE (If AP~LICABLf>• LUuON ~lQUlHEME~TS, USEH CAkD 

~EQUIHfMENTS Ok UEfAULT USlHLUDl USE• ~WITCHlO STATU~• STATE 

ANU PHON~ NUMAlH Clf APPLl'A~Ll) ARl blVlN fUR THE SPECifIEO 

STATION• THE lNf URMATIUN IS PHOVlUlU VIA ~£QuENTIAL UlSPLAYS 

GN AN ASYNCAUNUOUSLY kUNNlNG TASK. 

<K~Y WUHU>S NOT ALLUW1N6 LSN. 

U~ <DUMP U~TlONS> PHUVTUES A HJl Ll~KlU f lLl ~RINTOUT ANO A 

PHUGRAM UUMP. IT IS UNLY APPLlCAbLl WHEN RJ[ IS CUMPILEO 

Wllh UEBUU SEl. <UUM~ OPllUNS> Akl ~ASL, AkRAY5. FILlSt cuuE 

0 11 A N < I N H. u t. k > • U P T I ll N !:> M A Y lH ;;, E f" A f< A I £ U tj Y C U M M A !) (J R 

~LANKS. lf NO U~IIUNS ARE ~~[ClfltD THl U~TIUN~ USfO WILL 8f 

AS APPlAHlO ON fH[ O~TlON CARD WHtN kJl ~AS ~QMPlLEO. fOR A 

DlSCU~SlUr-. Uf THE ~ U"'Cl IUN lJf lHt. <UUMf UPTIONS> St.l 

UOCUMlNlAflON UN PkUbkAMOUMP INTHlNSI~. 

Hl THIS ~lSSAGl CAUSf~ lHl ~UkHlNl ~lbUb Ll&TlN~ TU BE ~HINTEU. 

CONSf~UTlvE HI M[~SAGlS WILL ~RlNl o~~y THl Ol~UG LIS11NG NOT 

PH£VIUU5LY ~HlNflD. 

QT fH15 ~lS~AGE wlLL ~AUSl RJl lU bO TU tUJ IN AN ORDERLY 

FASHIU~. IN ~AHll~UL~H. STATION~ WILL Hl LUbGtO OFF SU THAT 

COHRE~T ACCOUNTlNti CAN ~f ~HOVlUl~• lHlS TEthNlQUE SHOULU RE 

~SEO 1N PHEtlHlN~E TO D~·lNb HJt1 

;;;s <SlNING> - IHlS IS A HH()Al>CA!>T Ot Tt1l <51RINu> TO ALL ACTIVf 

HJE STATIONS. TH[ M[!>SAGl ~ILL tit ~klNTlU ON THf RSC AS• #SS 
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A L L s < S H< It" u > • 

U0~02 HJ( • D~ OPTIONS • tl•?.0•72 
••••• --- ... ------- - --------
lHlS ~ATCH IMPLEMlNTS lHE OPTIONS BA~[, AkHAYS, f ILrs. CODE ANO 

<lNTEuEH> TO THE OP RlMLlTf SUPtRVISOHY CUNSOLE (kSC) INPUT MlSSAGE• 

THt UPTIO~S FOLLOW THl MNEMONIC UP AND MAY Bl SlPAKATED SY EllHfH 

t:JLANKS UH COMMAS. THE Ot" MESSA~l IS Uf\LY ALLUWEU WHEN RJE IS 

~UMP1L[U WIIH UlHUG S£T. if NU UPTION~ Akl bPECl~IEU THE UPTIONS 

A~ APt"tAHlU ON lHE U~TIUN CAkU WHlN RJ[ WAS CUM~llEU WILL Bl USEU1 

wUll ThAT TH15 ~UN~TlUN PARALLFLS THE SM wu~~ MlSSAGE DESCRIBED IN 

UOlOl• 

~UH A UlSCuS~lUN Of THt. fUN~TlUNS Uf fHl VAHIUlJS OPTI~NS SEE 

uu~uMlNTATION ON PkUGHAMOUMP INT~INSIC. 

lJOt! l ~ HJE • MWLTISTAllON kJ[ TlRMINAL5 • 01•15•73 
••••• ... . ------------ --- --------- - --·-----
fHiS ~ATCH CHA~tilS ~Jl TO lHfAT EACH fEhlPhlHAL AND ITS ASSUCIATED 

uc1000 A~ UI~TlNCT STATiO~S ~HUU~EO ~y llNl1 fh[ us HEMOTE 

~UfERvlSOkY ~ON~OLf CH~~) Mt~SAG[ WILL NuW SHUW fHE ~OkRECT LSN FQH 

THl PEHI~HEHAL~ fUH THE URIGINATlNb UL1ouo. THE <kJE MIX#> SMI 

<L~N>nH WILL ALSO ~HlJW TH[Sf LSNS. ALL t"R!N'fEH bACKUPS wlLL BE 

uHUUPlO 8Y THE Ul:lOOO &..SN, 

lN <.il:.NEriAL, WHtN THt REMUTE. rERMlNAL IS bElNC:a THL.iUuHT Of "AS ONE 

UNlr T~f LSN Uf THl 0~1000 15 THl PHO~lk L5N TO USE• Cl.G., WHEN 

Ul~ECTl~ij HACKU~ f ILE~ ru HJl TFHMINAL&.> 

1N MO~T CA~fS lHf U5ER Nl:f.l> NOT UE CUNt;lRNE.0 ThAT t:.Al:H PERlPHEtUL 

HA~ A SEPARArE L~N. 

UO~lJ HJE • STOP HY HSV~ ANU ACCEPT • 01·1~·73 ..... --- - ·--· -- ---- --- ------ . --------
lHi~ PATCH CAUSES HJl TU ~HINT UN THE HlMOTE SUPEkVlSORY CONSOLE 
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(H~C) ANY AClivE HSVP M~SSAGF. THIS !NCluDLS NO tlL[, DU~ f IL[, 

AC\-lt" 1r' £TC• 

UO~l'f HJt: • AX HSC lNPUf MfSSAGE. • 01•22•73 ----· --- . -- --· ----- ------- - --------
TH!!:> PATCH ALLu~S Thf HJt USE.R TO t-<t .. ~PUNU IU JU~S ~TUPt-'f.O dtCAlJ!i[ 

uf A~·ACCl~T STATEMlNT. THE FORMAT Uf lhl ktPLY IS& <MIX#>AX<TEXT>. 

THl <Tl~T> WILL bE PASSlD TO THF JOB OES~kl~tU BY <MlXI>. 

UO~l~ HJt:: • PtdN 1 f I Lt !if.ARCH I Nu - 01-29•7j ---·· ··- . ••••• ---- ____ .. ____ 
• --------

ltHS ~ATCH CHANGE~ t< J t. TU UTlL llt. THE. \allN5t.Hft.VlNl SU THAT k J f_ I 5 

M011t. £VE~T f) H 1 V l N • l "' 
PARlflULAH, H1E HJl. ALuU1'1 I l Ht-1 f Ok f'klNl 

f 1LE.S 15 OIHEkfNT1 HJl vdlt LU (Jt\ t 011 f-lf(INT f 1 Lt~ ~OH A blATlON 

WHtN '~ 'W r.J t:l CGM .... Ltlf~ IJH A r' l:J fH 1-1 U l l !:>Ut'U<VlSUkY (;0N5ULt. CRCS> lN~UT 

ME~SAb~ fHU~ THAT ~TATIUN IS HECUGNlL~U. WHlN ~P~HUXMAllLY 30 

~E~~~us HAVE ELA~S[U kJl SlAkCHFS FUR ~klNT FILf~ FOK ALL STAllUNS. 

lhiS 1:.LAt'!:;;fO T !Mt IS IN{;HtAStO A~ HJl Bt.l.UM~ ~ blJ!)l~k• 

U0~16 HJ[ . H::;L UUlPUT TU INALl !Vt ST A 11 ll~ - 01-~9-7J ·---- ... - --· ------ -------· ------- - --------
I H l::; t'ATCH CAU~ES MlSSAGtS SE t-.i l TO THf Ht .. Mu Tl ~UPft<VlSURY l.UNSOLt 

( R ::>C > 1 c ~E THkU~N A 'fl A Y ~Ht.N A S~ITCHtU !::>TAl !UN lS l~AlTIVf.. 

U0~22 t'< J E • A t R 5 C M l S S A (J t: • ll 1 • l ~ • 7 J --··· ... . ·- --· ------- . --------
T H l S I"' A ( ~ H I M P L E M E. N T !> T H E tH tH .. M U H ~ lJ t' E ~ V l SU 10 L 0 N S 0 L t. I N t' lJ T 

Ml~~AbE. THt f OHMAl 15& 

<LSN>tH. <OPT lONAL TO><MCS NAMU• 

lhl <LS~> MUST Bf AN LSN ASSlGN£0 TO THE UHl~lNATINb TlRMINAL• 

EXAMPLI:.& 
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31 HE ro SYST[M/~ANUt.. 

~ 

"Jt ~ILL ALSU NUw RtCCJijNlLl A STATION HlLlASlO TO IT BY ANOTHER MCS. 

UO~t!J HJE • LUGANALYllt~ THfWU6H HJE • 02•05•73 ----- ... . ----------· ------- --- - -------· 
IH!~ PATC~ CHAN~ES RJl Tu JNlEHtACl ~ITH SYSTlM/LOGANALYlERe 

ALTHUUUH AE~UTt ~U~lkVISURY LUNSULl IN~Ul IS ALLUW[D, A DECK tQRMAT 

l ~ tH. "1 U UH. 0 • ~ .. • G , 'I L lJ G M I X 1 7 2 1 H. N U • H.1 R T H l V A R l 0 U S M l S S A GE S 

ALLU~lo SEE rHl DU~UMENTAT!UN UN SYSllM/LUliANALYLlH. 
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U0281 SCR • EU MAINT£NANCl • 03•23•7J 
••••• ... . .. ······----- . --------
THl HEQUlHfMENT FOR THE HY FU f ACILllY HAS HlEN UBVIAT[O BY THE 

Ul~K RESERVE AND RETUHN fAC1LITJES lN ~O~JUNLTlON WITH IMPROVEMfNTS 

!N :,(;~I• 

THl ~UHPOSE OF HY EU WAS TO PERMIT ROTATING UUT Uf 5YSTlM A UlSK EU 

ANU ITS SlORAGl MODULES TU P~RfOHM MAINTlNAh~f. TU ACCOMPLI~H THIS 

USING THE HY EU fAClLITY RlQUIRFU THE fULLO~lNu STEPS& 

~. CABLE IN A su~~TITUTE fU PLU~ STURAGl MOUS AS MJkROR 

!MAGE Of SURSYSTlM ~ElNG ttUTATED UUT. 

J. ~HlLf THE SY~TEM IS UUWN. kUN SU~t Oft•LINl k~UlINf WHICH 
v. 0 U l 0 H L I N D L Y C 0 P Y T H t. S lJ b S Y S T E M b l I N u t< U T A T E. U U U l T 0 T H f 

SUdSTlTUTl.SUBSYST£M. 

4. S~AP UNIT NUM~lRS Of THE SU~STITUlE A~O OklGl~AL EUS. 

St TAKE OHlijlNAL ~UBSYSTEM Uf f•ll~E, PUT SU~STITUTf 

SUBSY~TlM ON•LlNl, ANU HALT/LOAD lhE ~Y~TlM• 

b• AT THIS POINT THl SYSllM IS U~ AGAIN ANU lHl ORIGINAL 
su~SYSTEM MAY Bl TESTtU ANO HlPAIHlO Uf~·LINE· 

ft ~HEN THE Off•LINl SUB~YSTEM 15 HE~AIHlU1 IT ~AY HE TESTED 

8Y TUFHdNG THE. StJtjSYSlfM ON•LlNt. ANU t<.fYINb IN HY EU ON 
THAT UNIT NUMH£H. THF kY ~UULD ALLO~ATE A SERIFS of· 

SPECIAL ~AUUlSK f 1L~S WHICH MAPPfU ALL Of THf DISK ON 

THAl £U. 

6•1 ON•LtNE t-IAINTENANCl:. COULD 1Ht.N ~l HUN UN ThESf BADUlSK 

FILES TU TEST ANU VlHlf Y THE HEPA!HED SUB~YSTlMe 
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••••• ... - -- ··-··-····· . ········ 
9. TO RETURh THIS DISK TO THE SYSIEM HE~UIRED THAT All or 

THE HADDl~K f ILES RE MOVfU ANO THl SYSTEM BE MALT/LOAUEOe 

TO ACCOM~L!SH TH!S USINu CURHENT SUFTWARll 

le RESE~VE E~ TU Bl ~M·Eu AS BADOISK. 

2• PEHFO~M MAINlENANCE, TFSTlNij• ANO HlPAlkS 1~ ON•LINl OR 

Off •LlNl MOOE AS HE~UIREO. 

J. WHEN THl UISK su~SYSTEM HAS BEEN ~ATISf ACTURllY PM•EO ANO 

VEHIFIEU, THE SUBSYSTEM CAN Bl RlTUHNEO TO ThE SYSTfM BY 

RESERVE <OK>• CU~Y ERHOHS ANO THEN PERFURMlNG A RETURN ON 

THAT EU. 

!f IT IS NECESSARY TO ADD A DISK SUBSYSTEM TO THE S~STEM1 THIS CAN 

~[ ACCOM~lISHEU ~y MAKINu TH£ EU HlADY CAFTlk A H/l)• HESERVEING IT 
AS IAU ANO THEN kETUHNlNU IT, 

~01~1 THE USE Of RES AND RET lLIMINAllS THE NEED FOR TAKING T~E 

~YSTEM OOWN UH DUING ANY HALT/LOAD~. 
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M!SClLLAW[UUS 

-------------

U0137 AHITHM£TIC TEST AE~ • 09•22•72 
••••• . ......... ---- --- - -------· 
lNTRUDUCT!ONI 
••••••••••••• 

THt AMOUNT of· ~ODE EXlCUTEU ~y TH£ Al3 ~RUtikAM IN WElERMINING lHE 

~OHRECT ANSWER ANO CHlCKINti THf MACHINE kl5ULT wlTH THE ARITHMETIC 

lNTlHPR[TER HlSULT CAUSE& THf EXECUTlUN tkEWUlNCY Of THE MACHINE 

OUU~LE•PRECl~IUN O~EkATOR TO AE TOO LO~ f O~ AE3 TO Hl US[FUL AS A 

UlAG~OST!C AIU IN THOU~L[ ~HOOTING INTEhMITllNT HAHUWARE PRUBLEMSe 

fH~ AE~ PRUGHAM IS INllNUEU TO bE THl ~!AGNOSTIC hALt Of A DETECT 

ANU O!AGNOS~ ~AIR Uf PHObRAMS IN WHICH Al3 MAY Bl USEO AS THE 

DETECT HALF. THJS ~HOGHAM ACClfTS INPUT f HUM THf CONSOLE 

SPlC1FY1NG THE A, x, 81 Y RfGISTER CUNTlNTS, THE O~lRATOH TO Bl 

AP~LIED TO THESE OPlHANUS, A~O THE CUHHl~T HtSULl• IT THEN APPLIES 
THl SPEClf 1£0 UPEHATUH TO THESl UPEkANO~ ANO ~ERFORMS A ~IT 

tUMPAHlSON UF THE kESULT WITH THl (Pkl&UMEU> CO~kECT ANSWEH• A 

HUNN1NG COUNT Uf THt NUMbfR Of lXl~UTlUN~ Uf. THE OPfRAlOR ANO 

NUMB£11 OF MACH1Nl ANSWlkS NOT EQUAL TO TH£ ~~E~If 1£0 CURHECT ANS~[R 

MAY ~E ACCUMULATED IN UHOlk TU UETERMINl THl FREQUENCY or FAILURE. 

lN~UT PARAMElfRSI 
•••••••••••••••• 

THl REijlSTEH CO~TENlS AND O~EHATOR MNlMUNl' AHE SPE'If llO RY MEANS 

ur "AX" Af PLIE5 TO CON50Lr QUEHIE&. THE PHObHAM WlLL OIS~LAY A 

WUESrIUh OF THl fUHM "WHAT·S A c ?" ANU WAll fOA THE R[SPONSr. 

THlS RESPONSE 15 EXPECTED Tn BE Uf THl fOHM <MIX NUM~lH> AX 

<IUENTlf lEH> • <VALU£><ETX>1 THE <IUENflfl[H> US[U IN SUC~ESSIVE 

WUlHilS ISi At x. a, y, O~EHATOR ~NEMUNIC1 f IHSTWURO ur ANS, ANO 

~E~QNO~ORO UF ANSI THE <VALUF> fOH OPlHATUR MNEMONIC MAY Hl ADO, 

~UbT1 MULf, UIVD1 IUIV UH RUIV1 ANU THl <VALUE> fOH ALL OTHEH 

QUlRIES IS EXPECTED TO HE EITHER& 
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1 • A S T tU N G 0 ~ 0 NE T U l 6 l E thl £ ~ J 

2• A STRING O~ EXACTLY 12 HEX OlGIT5J 
°> 

31 A ST~ING Ut fXACTLY 16 O~TAL UlGIT~, OH 

4• A~ ASTERlS*'• 

1Ht ASTEklSK MlA~~ THAT THE VALUl Of THIS PARAHETlR IS NOT TO RE 

CHANGED ANO 15 USED WITH THE HI lNTlHHUPl UlSCUSSEO ~ELOW• 

A COMPLETE UlALOG SPtCIFYING ThAT 110 X 110 • 110 15 TU Bf TESTED 

WOULU LUUK LlKl JHISI 

QIJtth I 

HlSPONSll 

wut.RYI 
tH.SPONSt: I 

QUERY I 

R£SPONS£1 

~UlRYI 

RlSPONSEs 

<.1U£R Y: 

Ht:SPONSEI 

QUt:.H'fl 

HES~ONSt::s 

<MlX•#> ACCEPT& WHAT•S A • ? 
<MIX•#> AX A : 1141000000000000 <ETK> 

<MIX•#> A~CfPTI WHAT•S X • ? 

<MIX•#> AX ~ • 0 <ETX> 

<MlX•I> ACCE~TI WHAT•S B = ? 

<MIX••> AX ~ s 1141000000000000 <ETX> 

<MlX•J> AC~E~Ta ~HAT•S UPEHATOh MNlMONlC? 

<MIX••> AX UP • HULT <ETX> 

<Ml X•#> ACCtt'T a _,HAT•S FI kSHWt<O OF ANS? 

<MIX•#> AX f • 11410000U0000000 <ETX> 

<MIX•#> ACCE~TI ~HAT•S SlCUNOWURO Uf ANS? 

<MIX•#> AX ~ • 0 <ETX> 

ALL Of THf NON•ZE~U NUMBERS IN THE EXAMPLE ARE GIVEN IN OCTAL BUT 

~UULU AL~O HAVl ~EEN ENTERED 1N HEX AS 2bl000000000t 

PRUGRAM UP£RAT1U~I ······· ········-· 
Af TEH THE INPUT OlALOG HAS FINISHED• THE ~RO~RAM REPlATEOLY APPLIES 
THl UESIGNATEO OPlRATOR TU THE A/X•b/Y RlGISTEk CONTENTS ANO 

PEHfUHMS A dIT COM~ARISUN Of THE MACHINl AN~WER WITH THE FIRSTWORO 

ANU SlCONU~OHO CUNSULE INPUT~- WHICH AHE suPPO~ED TO Bl THE CORRlCT 

AN~wEHt If THESE TWO wo~os AH[ ~OT EXAClLY EQUALI A~ ERROR COUNTER 
15 INCREMENTE01 T~IS EkHOk tOUNTEk ~AN ~E INTlRHOGATEO BY MlANS OF 
<Mlx•l>OTl<ET~>J THE fHfQU[NCY OF fAllUkl MAY BE UETERMINEO BY 

SAMPLING THE COUNT ur THE TOTAL NUMB~H o~ lXECUTIONS Of THE DOUBLE• 
PRlClSIUN UPERATUH ~y MEANS UF <MlX•i>OT4<EfX>• 
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~EHE ANS~lR£0 CORHECTLY, A LISTING fOH THE CUkRlNl SEl Of 

PAHAMETERS CAN ~~ O~TAINED SY PfRFORMlNGI 

l• A PO BU•<ETX>• ANU 
2, A ?PB U <NUMHER>J ENO <ETX> 

~HERE THE <NUMdEH> 15 THE MIX NUMHE~ Of THE PRUbRAM ClNCLUOING 

LEAUlNG Z~ROES>• AS INOlCATEU BY THE ~O HEQ~EST. 

rHl CURRENT TEST MAY d~ ABOHTEO ANU A ~EW SEl or PARA~ETlHS 

~PlClf lEU HY lNTEHINij <MlX•#>Hl<lTX>e ThE PHOijRAM ~ILL ENTER THE 

~UNSOLE QUEHY MOOE, ASKINb nwHAT•S • ?" A~ If IT HAS JUST HEEN 

l~lTlATEO• THE OlfflRlNCE IS lHAT THE kEGlST£H CONTlNTS Wlll NOT 
~E CHANGtU FHOM THOSE THAT ~lRE ~f.ING USlU IN THl INTEkRUPTEU TEST• 

SU CHAhGES AND COHHECTIUNS MAY HE E~llklD. WHlN ALL SUCH UESIHEO 
~HAhij[S HAVE BfEN MAUE, A Ht~LY Of <MiX•#>AX lND<ETX> TO THE 

'UHk~NT ACC[PT INPUT REWUlST ~ILL TtHMlNATE CUNSULE REQUfbTS ANO 

dlijlN EXECUTION Of THl UUU~LE UPERATOR WITH THl NEW fA~AM£TEHS. 

~RUGRAM OPTIONS& 
••••••••••••••• 

fHl EX£CUTIUN fREWUENCY Of THE uuu~Ll•PfilCISlUN OPtRATOR MAY Bl 
!N~HEA~EU AY RlCOMPIL1NG TH£ ~YMBUL/llS1/Al4 ~YMbULlC rILE USING 

THl f ULLOW!Nb UE~KSI 

<1> COMPILE T~ST/AE4 UCAL~OL Ll~RAHY 

<1> ALGOL f lll TAPl (llTLl • SYMBUL/TlST/A[4, Kl~U • OISK>• 

<l> DATA 

$ MERuE CHECK lGNUHlEHRURS 

S SET LIST i THI~ CAHO 15 OPT!ONAL 

<i> ENU. 

fHl lff~Cr o~ TH[ lGNUHl[kHORS OULLAk U~llUN IS JU ELIMINATE THE 

~OUNTlNG or tRkOHS ANO O~EAATOH lXl~UTlUNS. w!TH THIS DOLLAR 

UPTlON SET. THE CONSOLl INPUT ROUTlNlS ~ILL ALSU NOl kEQUEST IN~UT 

~f THE f IHST~a~o ANU StCUNUWURO Uf THE CURHE~T ANSWlH. 

~RUG~AM LlMilATIONSI ----··· --·-···-···· 
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l Ht M A c; H 1 NE R £ SUL T f Uk HH. UP E ~ A T I 0 N AN lJ 1 Ht. C 0 NS 0 U. l N f' UT t· 0 H T H [ 

~HtSWMEO CURHELJ Ah~WlH AHl ~OMPAHEO ~y MlAN~ UF THE SAME OPlRATOR, 

THUS1 VALUES ~HlCH ~UULU Hl lQUAL UNUlk AHllHMLTlC CUMf'AHISON <l•E•• 

UCfAL 11410UOOOUOUOOOU = ucr 1130100000~000 s UCT 1120010000000000 

• ••• s 0000000000000001> ARF NOT £YUAL UhUlk THE SAME OPERATOR& 

THl f lHSrWOHU ANU SECUNU~UHO Of THl AN~Wl:..k E~llRlD lh IHE PAHAMETfH 

!>Pt.ClflCAIIONS t-1U~l HE. Thl:.. fXACT till PATTERNS THAT A COkfiECTLY 

UPtkATl~G AHlTHMlfl~ UN1T WO~LU GENEHATE1 

THl PHOGHAM ASSU~l:..~ THAT THf "COHRlLT ANS~EH" lNfEREO IN THl 

~UNSOLl UIALOG IS lNUlEI> CUHHfCT ANU MA~[~ NU ATTE~PT 10 VALIOATl 

IH!S iN~uT, If THIS Hl5ULT IS TNCUHHlCl OR 15 l~TERlO INCORHECTLY, 

~PUHlUUS EHRUR l~Ul~ATIUNS ~1LL Hl~ULTe 

lHlHE IS ALSU NU ATTEMPT MAUl Tn DlllHMINl ~HllHlk THE GlVEN A/X·~/ 

Y UP~RATOR CUMHihATlUN WILL PRUOUCE AN EXPONENT UNDEHFLQ~, fX~UNENT 

WVlkf LU~, Uk I~TEijlk UV[HfLUW RlSU~T' ANU THEHE lS NO ATTEMPTED 
Hl~UV£HY fOH fHE5l HAHDWAHf lNTEHHUPlS ANU THE JO~ WILL HE 

([HM1NAT£U I~ ANY OF THtSE FAULTS uccuR. 

uo 1 '+'+ ~lNOl~ij INTEHMlO LEV[L GLO~ALS • 02•19•73 
••••• ·-·--·- -------- ----- ------- - ....... . 
~l~OlNij ~lTM INTlHMlOlATE ~LOBALS ··--·-- ---- -----------· -------
THt fA~lL!TY HAS BElN AUU[O TU f OHTHAN, ALGUL, ANU lHl BINDER TO 

dlNU ANU HtPL~~E ~RUCtUUKf S UR SUHPHOGkAM~ CUMPILlu AT ANY DEGREE 

uf NESTING wlTHl~ A~ ALuUL PHlluHAM. THI~ ~A~lLlfY CAN BE US(O WITH 

(Ht ~EVlSED UUMPINFU ANO LOAUINF~ IN ALGUL CSl[ U0211 FOR A 

Ul~CHlPllUN>• lH~ U~JlCflVE l~ lU ~ACILITAJ[ ALbOL•fO~THAN 

~OMMUNICAllON Al ALL Nf~llN~ DlPTHS A5 W[LL AS ~EtiUijGING Al~OL 

t"HUGHAMS, 

IHl fU~MAT IN ALGUL UH tOkTkAN lb 1U ~UM~lLE THE PROCFDURE OR 

~UdPHUG~A~ AT lHf LlVlL Al ~HlCH IT l~ INflNDlD TU HUNe ThlS IS 

uUNl BY Sf fTlNu fHE LFVtL N UULLAH CAHO UPTIUN AT COMPILl TIME. 

~{Ht. Lt:VlL THAJ AN Al.GlJL PHllC[UUt<E l~ l"'lt:.NOt.D TU HU~ AT MAY HE. 

~O~NU ~y COUNTIN~ THl NtSTlNG nlPTh IN ~kUM THE UUT~R BLOCK Uf THE 
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~HUuHAM ANU ADUING Two. lHUS A GLOBAL P~UCEUUk[ RUN~ AT LEVEL 3, A 

PRUCtUUHE NE~TlO INSIDE Of A GLO~AL PkUClOUHl HU~S Al LEVfl 4• ETCe>• 

TH1S PAOCEOURl MAY THEN ~E ~UUNU lNlU A HUST ~HlRl IT HAS bEEN 

UE~LAREO EXTEH~AL OR HEPLAC~ A fRUClDUHl AL~EAOY IN THE HOST. ALL 

VAHIA~LES THAT AkE GLOBAL ro THf Sl~ARATlLY COMPILED PHOCfOUHE MUST 

~E UECLAHEO WITHIN ~RACKETS PHIOU 10 THl COMPILATlO~. PREVIOUSLY, 

UNLY TRUE GLOBAL VAHlABLES APPfAHlO WITHIN THE BRACK£TSJ NOW ALL 

JHLJ~E. 'JARIA~LlS WHICH CUNSTlTUT£ fHE E.NllH£ lNVlHUNMfNT OF THt 

SE~AHATELY COMPILEU PRUC£UUR£ ClNCLUOlNG THOSE AT lNTfRMlOIATE 
LlVELS) ~UST APPlAHe 

blNLJER SYNTAX 
•••••••••••• 

~l~uEH SYNTAX FUR REPLACING OH tllNOlNG A PHUClOURE UE'LAR£0 AT ANY 

LEVfL IS THE ~AME AS FUR tllNOlNG GLO~AL PkU~lOURESJ MERELY USE THf 

~lNU INSTRUCTION O~ THE USUAL Dff AULTS1 ll lS NOW ~OSSl~LE HOWEVER 

TO HAVE SEVERAL HlPLA~EABLE OR EXTERNAL PHO,[UURES wITH THE SAM£ 

NAM£, SO THE ~INU SlATlMlNT SYNTAX HAS ~lEN lXTENOlO TO INCLUOE 

~HUCEUURE QUALlflCAllON1 

WUAL!f"lERS MAY ~E USED IN lA~H nf THE FOLLOWlN~ THtH.l 5TATEMiNTSI 

~lNO <PROCEUURE IOENTiflEk><QUALlfIER~><f lLl PART>J 

EXTERNAL <PROCEDURE IDENTlflEH><GUALltlEH~>; 

USE <10ENTlf 1lk> FOk <IUENTlfllH><QUAllflLR~>J 

<QUAllFlERS>IS• Uf <PkOCEUURf IDENTlf 1lfi><QUALIFllRS>/ 

<EMPTY> 

f OH EXAMPLt• 

~!NO PJ 

WILL ATTEMPl TO ~INU EVERY PRUCEDUHE NAMlU ~ WITH1N THf HUSTJ If 

MCHt THAN UNt IS OECLAREU IN THE ~HObkAM <WHETHlR OR NUT THE 

PHOCEOURE IS ACTUALLY THEHE OH JUST UECLARlU lXTERNAL>- THf ~INOEH 

~ILL TRY TO BINU ALL O~ THEM. If THEkE IS A PROCEOURl P CONTAINED 

wlfHlN Q ANO A ~HOCtDUHE P CUNTAIN£D WITHIN k1 THl SIATEMENT 

BlNU p or QJ 
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----- ------- -------- ----- ······· . --------
~l~L ATTlMPT TO ~INU ONL1 lHt ~RUCluUHE ~ LU~AlfO WITHIN Q. 

u N L. y T H t Q u A L I ~ I c A T l (J 1'4 N E c.; E 5 s A R 'Y T'O u N I w u t.. l y l l> t. N 1 I F y • w I T H a u r 
UM!TTING ANY NlSTING LlVEL, THf PkU~tUUh[ T~ ~t ~uu~o IS Rf~UIRlDJ 

1N THl EVlNT THl~E 15 MUHE THAN UN[ ~AY lU ~U WN1QU£lY IOfNTl~Y THE 

~RUC[UUHE, ANt Of THLM ~!LL ~OHK1 

IN THE [VENT THAT lHl ~lNUf H ATTlMPTS TU ~I~U A PkU~EUURE ANO DOES 

~ur f l~U THE CUDE f IL~ ot THE ~HOCE~URl CbA5lO UN ~TANOARD ~lNDEk 

Ul~AULTS fUR coot. flLE [ITLl5), TH[ PHOClUUHl WILL NUT Bl BOUNU ANO 

A w A R N l t.. 1.i Y'4 I l L H f. G 1 V l N • 

!f THE SEPARAll ~HU~lUUHE ~n~TAlNS A ~AkAMlTlR Ok TY~f MISMATCH 

wlfH lfS Ot.CLAHATlUN IN THt. Hn!JT, l.JR THE.. PkUC.flJURl IS COMPlLfD AT 

AN lNCOMPATlHLl LlV[L, Thl tilNOER WILL l55Ul A WAHN1N~ MESSAGE ANU 

ul~CONTlNU~ HlNUlNij THl ~HUCEOURl• C~~lVlUU5LY, ThE BINDFH WOULD 

!S~Ul EHHUH ME~SA~ES ANU NUT LOCK lHl CUOl f lLE If THl AHOVE 

(.;LJNOlTlONS AAUSl. NUW, HUWlV£H, IT ~UCClS5FULLY ~~ACKS UUT" UF 

~l~ul~G THE ~RUClUUHE SU TH[ CUnE tlLE CAN ~l LOCKlO•> TRU[ lRRURS 

WILL STILL RlSULT fkUM MISMATCHFS tllTWtlN ijLUbAL51 

~lNUl~G PH0(.;£lUS ~HOM 

Ll~[L, fOR ~XAMFL[, 

it-4!:>TRUCT IUNS 

THE ~OST GLObAL LEVEL 10 THE LEAST GLOBAL 

1f P I~ CUNTA!NlD lN Q, TH£ Hl~UER 

~ILL Hl~ULT t lHST IN W HllNG AUUNU A~U lHE~ P ~[IN~ ~OUNO INTO Qe 

IHl MlANlNG Uf QUALlf llH IN U5l 51Al[MlNlS IS ~HOWN BY THE 

~ULLOWINu EXAMPLt& 

lwu 5lPAHATlLY COMPIU.U Pt<OCf"OUkl~ .., ANU Q E..A(.;H HEf"fHENCE A 

V~HIA~LE ~ WHICH IS GLUHAL TO lHl PkOCf~UHf ~• ~x Of P" SHOULD 

ACIUALLY 8E HE~l~EN~lNG A VAklARLE NAM£U Y l~ fHE HU~T WHILE ''X Of 

w" SHUULD HF MAT~HfU UP TO A VA~lAbLl NAMlU "X" IN THE HOST, THl 

USl ~IATlMENI I "U5f Y fUH X UF PJ" WILL ~lSULT IN ONLY THE VARIABLE 

"X" HEfEHEN~EO HY ~ MAlLHlN~ UP lU A "Y"• if "Y" U!O NOT fX15T I~ 

IHt hUSJ, TH[ "K Uf P" WUULO Rl AUUlU A~ A NlW GLObAL WITH A NAME 
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ALijQL. EXAMPLE 
••••• ••••••• 

CONSlOER THE FOLL0~1NG ALGUL PROGRAM& 

HE 'il N 

HE,,L. XI FILE fJ 

PtHJCEOU~E QJ 

Bl<HN 

tH.,H. YJ 

PHOCEOURE RJ EXTlHNALJ 

to 

If Y•3 THEN Xl•X+ll 
ENU QI 

QJ 

wfHTECF 1/1X>J 

ENUe 

PAGE 217 

A SAt~PLl PROClUURf R TU Bl ~OUNO INlO TM!~ PRUGHAM ~OULD APPEAR AS 

FOL..LLH•S I 

S ~iET L.EVt:L 4 

CH~AL x,yJ FILE f Jl 

PtHJCtOURf. RI 

Bt.~~l~ 

YI 11x+ H 

~ R l T E ( r· , I , Y > J 

EN il • 

TH~ ~IND STAlEMENT 10 BIND INTO THE H05T ~OU~D Bl SIMPLY 

SINO RI CUH BIND R fH~M CUDE f ll£ NAMl>• 

T~l RESULTING ~HUGRAM ~OULU HAVF THE fULLUWl~G OUTPUf a 

3 

1 

f OkTkAN•ALGOL EXAM~LE ............. -······ 
CUMMU~ BLUCK~ MAY 8l UlCLAklU AT lNTERMEUlATl LEVELS IN ALGOL AND A 
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····- ···-··· -------- ----- ···--·· - --······ 
~OMTHAN PHOGRAM UNlT MAY THfN kEflRlNC[ lHlMe 

~ONSlUER THE FULLOwiNG ALGOL PRnuRAMI 

FOR rxAMPL[, 

tH .. ulh 

f ILE fJ 

~HUCEUUHf tJJ 

~EGiN 

HEAL ARHAY AC11501J 

DOUBLE AR~AY ~Cll • AJ 

~riUCEUUAf QJ EXTERNALJ 

~J 

wHlTE Cf.l.ACll• BC10J)J 

ENU PJ 

"' J 
"HITE (f,"GUOUHYl">)J 

l N lJ • 

lT IS DESJHfO TO BINU THE FOLLOWING f UHTHAN SUBROUTINE INTU THIS 

t'HUuHAMI 

S SET LtVt.L 4 

su~HUU'TINt: Q 

CUMMON /HLK/AA(50) 

UUU~LE PRlCISlUN BB<25) 
EWUlV~LfN~f (AA.BB> 

AA(1)•44 

H8(10l•3456 

kt:TUHN 

E. NU 

IHlN THE USUAL U~E STATEMENT csrE UOU08) MAY Bl USED TU ~IND IN THE 

~UMMUN dLOCK. ONLY THE BLOCK WILL ~uw ~[ OECLAHEO INSIUE Of p 

t<ATHl::H THAN uLO~Al.LY • lHf tHNOFk lNSHWt.TlUNS CUULD Bt. AS FULLOWSI 

tH NU Q J 

USE A FUR /~LK/J 

THt. riESULTINb OUTPUT SHOULU b£ 44, 3561 ANU GOUO~YE, IN THAT OROERe 

UU~LlCAfE 10 EXAMPLl 
--···---- ·- --·-··· 
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~ON~IUEH THE fO~LOWlNu ALGOL PHnbHAM 

Bl~lN 

~HOCEOURE PJ HlijlN ENUJ 

PHOCEDURE QI 

~lijlN 

~RUCEOUHf PJ ~EGlN lNUJ 

PJ 

ENUJ 

WJ 

PJ 

l~D. 

PAuE 21~ 

AS~uME THAT 

~RUClUURE P 

COMPATIBL~ 

bUT lS hOT 

A f ILE CALLEU "SE~/P" nAS CHEATlU BY COMPILING A 

SE~ARATELY AT LfVlL FQUH. C!.E11 THE LEVEL IS 

WITH TH[ PROClOURE ~ NESTEO lN w IN THl A~ovr £XAMPLE1 
COMPATIBLE WITH THE GLOHAL ~.> Th[ BlNOlH INSTRU~TION 

BlND P FROM S£P/~J 

WlLL1 AS STATEU BEfOkl1 CAUSE THE BlNDEH TO Rl~LACE ALL PROCEDURES 
NAMEO P. HOWEVEH1 WHEN THE BINDER ATTlMPTS TO HEPLA~[ THE GLOHAL 

PJ AN "lNCUMPATIRLE LlVEL ~RRnk" WILL RESULT AND 1Hl BINDER WILL 
Ul~CUNTl~UE BlNDINij P AT THAT PUlNT. LATER IT ~ILL SUCCfSSFULLY 

RE~LACE THE P NESTEU IN Q ANO EVENTUALLY WILL LO~K THf CODE flLE• 

TH~ RESULTS ~OULU HAVl ~EEN THE SAME If lH~ lN~TkUCTlONS HAD ~EEN 

EXTERNAL PJ 
~IND p or Q~ 

EXCEPT THAT NU ATTEMPT WOULO HAVE BEEN MAOl TO BINU THE GLOBAL Pt 

PRlCEOENCE Of INPUT STAlEMEhT5 
•••••••••• ••••••••••••••••• 

lN CASES WHEHE MURE THAN ONl STATlMENT MIGHT APPLY TO AN 

lOENTlfIER1 THE fOLLOWlNG HULES APPLYI 

l• THE MOST QUALIFllO lUENTlflER ~HlCH FITS THE ENVIRONMENT 

Of THE GlVfN IOENTifllR Will APPLY. 
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····- ....... ·-·-···· ..... ....... - ·····-·· 
2• If TWO SlATEMlNTS ARl EQUALLY WUALl~1EU THEN AN EXTfHNAL 

STATfM[Nr WILL lAKE P~EL[OfNCE OVlH A 81~0 STATEMENT 
~ 

~hlCH, IN TUHN' W1LL TA~l ~Rt,lDlN'E OVlR A CBlND 

STAT£MENT uSlO IN AUTOHlNO. (USE STATEMlNTS DO NOT 
CUNFLlCT w1TH tiINU, lXTERNAL, UR ~BIND STATlMENTS AND 

lHEHffO~E THIS 5lCU~O PkECEUlNCl RULE DUES NOT APPLY TO 

uSl srATEMENrS.> 

lXlEHNAL STATEMl~l 
•••••••• ••••••••• 

220 

IHt ~lANING Uf THE EXTl~NAL &TATlMENT hA~ BElN EXPANUEU SOMEWHAT TO 

MlAN THAT THl PRUCEUURl lS llJ Hf Llf T AS ~OUNO HY THl ~INOERa CltEe1 

lf THE PHOCEOUHE IS EXTERNAL. LlAVE IT tXTlHNALJ If IT 15 PkESENT­

UO NUT THY TU REPLACE IT.> THUS THE STATlMENTSI 

~IND PJ 
EXTERNAL ~ Of ~J 

will HE~ULT IN THE blNUEk ATTlMPTlNu TU Bl~U OR REPLACE ALL 

~~UClUURtS NAM[LJ P lX~E~T THUSE NESTEU IN PRUClUUHlS NAMED Q. 

THE STATEMENT~ 

EXTERNAL PJ 
blND P OF Q; 

WILL R£SULT lN THE BINUEH AT1£MPTING TU BlNO Ok Hf.PLACE ALL 

PRU~EUUR[S NAMEU P WHICH ARF NlSTlU IN PHOCEOURE NAMED Q ANO NO 

UTHtH• 

AUUINu GLOBALS 
••••••••••••• 

1r A uLOBAL APPEARS IN A SEPAHATlLY COM~lllU PROCEDURE THAT IS NOT 

Ul,LAHEO IN THE HUST, lHl ~INOEA WILL, If AUL[, ADU T~E GLOBAL TO 

THl HUSr. THE ~LObAL will ~E AUOlD !N A~ A TRUf. GLUBALI l•E•1 AT 

fHl OUTEHMUST ~LUCK OF THE HUST. 

~UMPILE TIME HlNUINb --····· ··-· --····-
IHESE fEATURlS tuR lNTlHMEDIATE LEVEL GL~~AL BINDING ·HAVE ALSO BEEN 
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AOUEU TO AUTUBINU IN lHE COM~ILfkS1 THU~. A HlbHEH LEVEL PROCEDURE 

MAY ~E CUMflLEU SE~AHATELY ANO liUUNU INTO A HOSl WITH THE SAME 

AUTOMATIC FEATURES AS GLO~AL PHOC[UUHlS• tUH MOkf OfTAILS ON 

AUIUdlNO, SEl U0004• 

U0~17 COMPILATlUN Of tUMPllfRS • 01•29•73 
••••• . ............ -···-···· . -------· 
TH!S NUTE REPLACES U0013 IN TH[ SYSTEM M!SClLLANEA. 

lAbL~S fOk lHE ALGOL, lSPUL. AND XALGUL COM~lLlHS AHE GENERATED HY 

A TASLE ijlNEHAlION PHOGkAM ~HICH CHEATES A NlW SYMbULI~ FILE Of TH[ 

CUMPlLEH, T~ERlfOHE• AS IN THl PAST, lHlRE IS NO ~ElO TO USE THE 

"INCLUDE" UOLLAR OPTION ~HEN COMPlLlNG ANY Of THESE ~OMPILER~. 
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!>YSTEM MAt<t\E. T 1 Nb MAkKlTING 

UO~UMENT NOTE. NU, LJAlf ·-······ ---- ·-- •••• 

AluOL. '-GMPIU .. Fc 001~8 svoo1~6 06•72 

AluUL CQMPllt:.R 00183 5000136 (J6•72 

ALuUL LANGUAuf no144 50001,8 06•72 

AL.uOL LANGUAuf 00145 50001.t~ ()6•72 

ALuOL. LANGUAuE 00147 50001~8 06•72 

ALGOL LANliUAuE 00156 50001~8 06•72 

ALuOL LANGUA(J[ 00191 5(J(J(J 126 06•72 

AluUl LANGUACJE 00211 5000128 06•72 

ALuCJL. LANuUAl>l 00218 50U012ij U6•72 

AU>OL LAr~GlJAuf 00219 5000128 06•72 

AluUL LANuUA<iE 00220 5000126 06•72 

AL"10L LA~GUAuE no2~2 sooult!& 06•72 

AL b UL. LANGUAuf 0()~53 50001ib 06-72 

AlullL. LANGlJAlff 00t!66 50001;:!8 06•72 

AluLJL LANGUAuE fl02f\7 sooo1ia 06•72 

kjA~!C LANGUAli[ ()01~2 ~000383 01•11 

t.iA!:>IC LANGUAtiE 001~4 50003H3 01•11 

t;A!:>IC LANGUAGE: 00162 50003b3 u1•11 

~A~!C LANGUA~[ 00163 50003b3 01•11 

~A~lC LAMHJAuf 00164 50003ts3 U7•71 

BA~ u.: LANGL.;Aul 00177 ~V003b3 u1•11 

tsA~H LANlilJAliE ll0178 50003ts3 u1•11 

~A::dC LANGUAuE D0162 50003b3 u1•11 

dA!:> H lANliUAuE 001~3 ~0003t13 01•11 

tjA~H LANGlJAuE 001'14 50003d3 07•71 

tjA~l\; LANliUAlil 00195 5000Jtl3 01·11 

~A.)lC.: LANuUAuE 00197 5000383 u7•71 

dA~l~ LAMi~Ali[ no203 50003t:l3 u7•71 

dA~H LAN<.iUAGE 0020'+ 5v003ts3 07•71 

dA~ l C.: LANGl.iAliE 00205 50003t:l3 u1•11 
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!:>Y!:>HM MA"Kt. Tl Nb MA~KtTING 

lJUl,,;UMt.NT NUTt. Nu• UAfE ...... , ... ---- --- . .... 
t:tA~ l C LANGUAGE 00206 50U03ts3 07•71 

dA:".ll~ LANuUA<iE 00207 5U003~3 01•11 

bA~IC LANGUAbE 00208 50003t)3 01-11 

~A::, l C LANGUAuE 00209 ~U003ts3 u1•11 

tjA~I(.; .L.ANGUA~E 00221 !>U00383 07•71 

tj 1 NUUI 00144 5000045 11 .. ,1 

tUNDUI 00156 5000045 11-11 

l:ANOt. LANGUAuE 00186 ~000318 10·12 

(.;ANUt. LANGUAuE 00237 500031H 10·12 

<.;ANOE LANuUAuE 00238 suoo31ts 10·12 

~ANOE LANGUAuE 00239 5000316 10·12 

~ANOt. LANGUAu£ nu?75 5u0031H 10·7~ 

~ANOE OPERATION 00236 5UOOb1!> 10·12 

CAl°'Ul:. OPEHATlON 00240 5000615 10·7~ 

(;ANO[ OPUUTION 00i>76 souot>15 10·12 

\.ANOE OPERATION 00277 5000615 10·12 

<.:ANOt OPt.RATlllN D028? 5000615 10·12 

~ANOE OPt:HATION 00283 500061~ 10·12 

<.;O~OL HErERE~C£ 00l24 5000656 02•13 

(.;OtJUL. REfEHEN<.;E 002.26 5000656 u2•13 

CUttOL ~Et'ERENCE 0022(j 5000656 02•13 

~UtjUL REF EkENCl 00247 5000656 u2•13 

COt;QL HEH.fH:N<.:l 00249 50006!>6 10-11 

LJA 1 A l"'ANAulMENT 00254 ~0002J5 u1•13 

L>ATA IMA~AGf.MENT 00255 5000235 u1•73 

lJ A 1 A MANAGEMtNl 00256 50002J5 01•13 

UATA MA~AGEMENT 00257 5000235 01•13 

DArA MANAGEMENl 002S8 50002J5 u1•7J 

UATA MANAGEMlNT 00259 50002j5 01•13 

UATA MANA<i[M[Nl 00260 5000235 01•73 

UAlA MAtOGEMENT 00261 50002J5 01•73 

LlAlA MA~AGEMt:NT 002b2 5000235 01•73 

UATA MANAGEMENT 00263 5000235 01•13 
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UO~uMlNf NUTE 'I Nu. iJAlf ......... 
----

.. .. ···-
UAJA MAtOGEMt:.NT 00264 50002J5 01•13 

t.JA I A MA~A<.iE.:M£NT 00265 5000245 01•73 

uATA M A~ A (i E ME rH 00268 50002J5 01•73 

UATA MANA<.iEMENT D0269 50002J5 01·13 

UATA MA~AGfMENT 00~84 5000235 01•73 

UATA MANAGlMt.N"f 00?90 !>000265 01•13 

UAtA~UM fUNCTIUNAL 00279 50U00b0 12·10 

U<..ALbOL lA~uUAGt 00149 ~000052 0A•7t 

U(;AlaGOL. LANGUAGE 00176 50000~2 ua·11 

UC ALGOL LANGUAuE 00192 50000~2 ua•11 

UCALijUL LANGUAG[ 00199 50000~~ ua·11 

U<.:ALGOL LANGUAli£ 00200 5000052 oa·11 

UCALGUL LA~GUAut D0220 5UOOU52 oa·11 

uC~LuOL LANGUA<J[ Ou252 5U00052 oa·11 

UC ALGOL LANGUAGE 00274 5U00052 oa·11 
UC ALGOL LANGUAuE 00285 5000052 ua•11 

UCALGUL LANGUAu£ 00266 5000052 ua·11 

t.Sf-lUL L.AN<iUA<.Jt 00140 50000~4 U6•72 

t.St'Ol LA"4uUA<.it 00156 50000'14 IJ6•72 

t.SPOL LANGUACif 00158 svooo~4 U6•72 

t.SfJUL LA~GUAGE 00166 5u00094 U6•72 

lSt"OL LANGlJA(.lt 00241 5000094 u6•72 

l~l"UL. LANGUAijf. 00242 5000094 U6•72 

t..Sf'UL. LANGUAijl 00243 5UOOO'i4 06•72 

lSPOL LAN<.iUAuE 00244 5U00094 06•72 

t.St"UL LANGUAGE 00?.45 50000~4 06-72 

t.St"Ul LAN6UAtiE 002~2 5000094 06-72 

t.SPOL LAt'4GUA<.lf 00270 5UOU094 06•72 

~UHTkAN REF f Ht NC E. 00144 5000456 u1•12 

~Ot<THAN REf'Etfft'4C£ 00146 5U00458 u1•12 

f ON TRAN RE Ff tff ~CE. DU153 5000"58 U6•72 

~UtORAN HEFf kf NCE 001~7 5000~58 U6•72 

~UkJHAN kU EH£N~E- 00160 50U0456 U6•72 
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UO~Ut-1ENT NUTt.. NU• LiATE 
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tOkTHAN REf EHENCE 00lb5 50004~8 u1•12 

tOkTRAN RE:f fHENCF ll0198 5000458 06•72 

t· Ut< TR AN Atf EHlNCt 00228 5U004~6 01·12 

f O~TRAN RlFEkf NCE 00230 50004~6 01·12 

f OkTriAN REf'f RENC£ 00231 5000456 u1·12 

tUkTAAN RE:fE:HENCl 00232 50004~6 u1·12 

f OkTRAN REFERENCE: 00271 5000458 U6•72 

~ OHTt~AN REf Ekf.NCl 00280 50004:>6 06•72 

l•u ~U~SYSTEM 00185 50001tS5 u1•11 

i•u SUdSYSTEM 00273 50001ij5 01·11 

MAHK 2.3. SW JMPt< 00150 5000367 10·12 

MCI-' 00167 5UOOOtS6 12·11 

MCP oon11 50000tS6 11 ·10 

MCf' 00172 5000066 i2·11 

MCf' 00184 5U000b6 12•11 

M(;~ 00196 ~0000ts6 12•11 

Mtt' ()0227 50000d6 11-10 

M <; t' 002j3 ~OOOOtS6 11-10 

M (; t' 00234 50000b6 11 ·10 

MCI-' 00235 50000b6 11·10 

MC~ II USlRS ~u Io t. 00251 5U0021'J 09•71 

r~OL 00161 5000078 ua·11 

NlH. 0016H 5000076 os•11 

hUL. 00169 5U00078 08•71 

NUL 00170 5000076 08•71 

NOL. 00272 5000018 ua•11 

NL) L. P0906 5000078 ua·11 
t'L .l LANGUAGE 00142 5U002U1 10·12 

f" L .l LANGUAGf 00143 5000201 10•12 

PL. l LANGUAGF D0155 5U00201 10·12 

PL! L,ANGUAGE 00174 5000201 10·12 

f' L. l LA~GUAGf 00175 5000201 io-12 

f"L.l LANGUAGE D0225 5U002Ul 10·12 
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!iY:,TlM MAkt\EllN"1 MAkKE.TING 
UU\.:UMt::N T NOTE. NUt lJAT£ --······ ---- ..... -··· 
t"'L i L.ANGUAGf 002~6 ~000201 10·12 

t'<JL 00159 5000300 V6•72 

HJt. 00173 5000300 U6•72 

hJt. 00187 50003UO v6•72 

t'<Jl 00188 5000J00 06•72 

hJt 00189 ~000300 U6•72 

HJ t. 00190 5000300 06•72 

t'< Jt. 00201 5000300 l,6•72 

HJt. 00202 5000300 U6•72 

HJl 00212 5000300 06•72 

kJl:. 00213 5000300 06•72 

tcJl 00214 5000300 <.J6•12 

HJt. 00215 5000300 06•72 

HJt. 00216 5000300 06•72 

tcJt. 00222 5000300 U6•72 

~Jt. 002~~ 5000300 06•72 

~OHT t-'HOuRAM ll0148 50001't4 11 ·12 

~Y~H.M t'iA~OAOUK 00180 5000276 01·12 

~Y~TlM 1-1 ANllHUOt\ DOltH 5000276 01·12 

~Y!>H.M Ml~l:flLA~E.A 00150 5000367 10·12 

!> Y !> Tt:M MlSCELLA~EA DOlAO 50003b7 10•72 

!>Y!>H.M t-41 SCEL.LANE. A DO UH 5ll003b7 10·12 

~Y:>TEM MISCELLANEA 00217 5v00367 10·02 

!)Y!>H.M MISl.:fLLAN£A 00248 5000367 10•12 

!>Y!>TEM MISCELLA"4l:A Du278 5vOOJ67 l0-72 

;)Y~TI::~ MISCfLLANEA 00282 5000367 10•12 

~Y~TE.M MlSC[LLAl\4lA 00287 5voo367 10·12 



KWlC ~UHJr~T lNOlX 

SYSl'E.M 

tOHC NUT£ f UN(;lllJN ..... ·-··- -------· 
<UATA•NAME> IS <MNEMUN1C> 00229 <;ObUL 

CMN£~dNlC> <UATA•NAME> 15 00229 

I tQRMAT MOOlFRS•fOHTRAN K ANO 00271 

"A~C" C~AHACTEk tU~~TIUN 00203 

"BHuTAL" & "PEUA~TJC" EXTEND ooib3 
"CALL SYSTEM" V£HH 00247 

"Ulf" fUNCTIUN5 MULTIPLE STMT 00182 

"lND" AS HANij£ STOP INDlCATUH 00181 

"f !HST" DOLLAR CARO OPTiON 00153 

"H!STURY" TAS~ ATTkl~UTf 00248 
"l~" SYNTAX EXPANDED U0205 

"lN~UT" STATEMlNT IN BASIC 00209 
"LlNGTH" STRING fUN,TIUN 00154 
"OLD ~ASIC" OOLLAH UPTIUN 00193 

"UN" STATE~fNT SYNTAX 00252 

C.:ObUL 

t.Sl"'OLINTkN 

HA!)lC 

CANUt: 
CUbOL 

HA~lC 

BA~t\Uf' 

tOkTHAN 

MCt-' 

BA!>lC 

HA~ l l. 

HAtJIC 
BA~lC 

Al(;UL 

"Uw~AAHAYS" UPTIUN 00157 fOHTRAN 

"PlOANTIC" EXT~ND "BHUTAL" ~ 00283 

"PklNT" STATtMlNT IM~ROVEMENTS 00221 

"Slff" THE ~OkU INTRINSlC 00244 

"~HITEAfTER" DOLLAR CARU OPTN 00253 
"WHITESPO" PHOC~DUHl 00185 

AC~EPT STUP ~y HSVP AND 00213 

AC~EPT AS BOOLEAN 1NTHIN~IC 00267 

Al4 AklTHMlTlC TEST 00137 

Af llH MOOlfY • STORE CUHF<ENT 00264 

ALbUL & FORTHAN VECTOR MOOl lN 00145 

AL~OL • USR CONTHOLO SEuMNTATN 00278 

ALijQL UUMPINfO ANO LOAUINfO IN 00~11 

ALuOL To lSPUL HlNDlNG 00156 

CANOE 

ti A~ IC 

lS~UL 

AlbOL 

MCt"•I•U 

f<Jt. 

AlbOL 

UMt>700 

AL.b(JL 

Alu UL 

ALbOl 

tU NUl k 

ANAL.YZEA LUG 00275 ~Ai~OE 
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KWIC 5UHJFCT lNOlX 

~YSHM 

t\ l'U c NUTE. 'lfU1"4<.:l llJN ---- ·-·- -------· 
At-'USTHUt-'Hl • A~ COMMlNT SI~N 

AH1ThMlTIC TlST Al~ 

00204 HA~lC 

nulJ7 

f OHMM~S5Abf no273 

ATIHl~UTE fth!STU~Y" TA~K 0024H 

AlfHlbUTl l~PLlMt1"4TfU lXPLlCIT 00115 

MCt-' 

MCI-' 

~L .L 

ATIHltiUTE.!:i 

ATTtdtWTl!) 

NlW 00226 CCJbUL 

f lLf no2J5 MC~·1·u 

AllHlbYTES UtALbUl UUlUf 00149 

AT rtdHUTE!> - CUHk[N rBLOCK f ILf D0196 

AlfH1~UTE5 • TlMlLIMll FILE 00191 

~TIHlUUTl~ Rt.SULT UPUAll Lf"4[ D02ti5 

AX HSC !1"4PUT ME~~Alil 00214 

dAl.KUt-'!:; t-'l'(lUHITY Of RJf D01~7 

~A~l<.: UlT f UN~TION IN 001~4 

l$A~IC "INPUT" !:iTAltM[Nl IN DU209 

dA~!C CUTAN~f~l tUN~TION IN not~5 

b~~IC ~hAHAClEH UATA EXllNSIUN 00lb2 

t1A~J.C" 

l:WIO Mt. 

UOLLAH UPTIUN "OLO nu1~3 

VALUE A"40 001b9 

blf~llN HJt ~TATION~ 55 f)(Jl'10 

UCALuUL 

MCl-1•1•U 

MCt"•l•U 

MCt"•OATA\.:M 

HJl 

kJt. 

tjA~l<.: 

t;A!>l(.; 

bA~lC 

tsA!lIC 

bA~lL 

t<Jl 

kJl 

t:Jlr.OlNu 

tH~UlNu 

PLJ 00143 PL.L 

ALGUL TU FSPUL 00156 ~INOlH 

t:JlhUi~G INTFhMlO LF~EL ~~O~ALS 00144 

~LANK f IlLU UN FUHMATT[U TNPUT nu2~0 ES~UllhTHN 

bL.UCK USE HOIJTlNE SHUtH 00~1.lY LOt:iul 

t:1UUll:.AN INTRlNSll: ACC.tPT AS DU2b7 ALllUl 

~Utt~H ChAOS TkA~ nu277 lANO[ 

tjYJt VAHIABLt. 0016b ~OL 

~AhU (.;HAHACTER U~TIUN~ DOLLAR nu?~8 tUklkA~ 

LAH~ f llt UMPHlNTlT • 00265 UM~HlNIIT 

'-AHU UPflOt-. 

LAHU Ut'TlON 

~AhU UPTIONS 

LlMll UULLAR 00206 ~A~l~ 

" • I H s r " u ll L L A R n u 1 5 3 ~ lJt< r H A ~ 

~OHJHAN DULLA~ DU230 tOkTkAr-; 
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KWIC SUBJFCT INDEX 

IOHC 
•••• 

SYSH.M 

NO Tl ..... 
~AHU OPTN "WRITlAfTER" DOLLAR 00253 

~AHO PHO~lSSlNb UULLAH 00224 
~AHO STATEMENT UOLLAR 00152 

CAHRlAGE CONTROL 00170 

FU~(; T UJN 

--------
Al<aUl 

CObUL 

RA~lC 

NUL 

CAHRIAGE CONTROL VALUES 

~A~£ ~TAT£MENT SYNTAX 

~tiAOS THAtJ 

00282 I•U 

00216 AlbOL 

l:iUf FER 00277 

~HAR <.;U~T1NUAT1UN MAT INPUT 001Y8 

~HA~ACTEH DATA EXTFNSIUN BASIC 00162 

CAr~uE 

U>t'1Ul 1 NH<N 

tjA~IC 

~HAHACTEH FUNCTIUN "ASC" 00203 -~A~lC 

~~AHACTEA OPTIONS UULLAH ~AHO 00228 fOhTRA~ 

~OUE f ILE~ MULTlPLf MLP 00184 M~~ 

COUE SWAPPJ~~ TIME SLICING ANO 00172 MC~ 

(.;0MMANO tXClUUf 00ll86 

~UMMENT SIGN APOSlHUPhl • AS D0204 

~OMPACTIUN OM • uATA 00259 

~OMPILATION UF CUMPlL[kS 00217 

COMPILERS 

\.:Oiw1P ILES 

<.;ONT lNUAT ION 

<.;ONTkUL 

CONTHOL. VALUtS 

COMPILATION Uf 00217 

SEPAHATf 00246 

MAl lNPUT CHAR 00198 

<.:AHRlAlif 00170 

CAHRlA\af 00262 

~ONTRO~U 5lGMNTATN ALGOL w USR 00~7b 

~OHE UATA TRANSFlR COR~ ro 00165 

'OHl TU COHE DATA TRANSFER 00165 

~OIANGE~T FUNCTIUN IN BASIC 00195 

~UUNf HECUkO 00119 

~Urik£NT AfTfR MOUIFY • ~JOHE 00264 

~UktH.NT~LOCK FIU ATTRIBUTtS~· 001'16 

UAIA CU~PACTION UM • 002~9 

UAlA lXTENSION HASIC CHAHACllR 00162 

UATA FUNCTIONS TltwlE ANO D0163 

UAlA STMT ~XTENSION~ RlSTOHE & 00164 

(;ANUf. 

(jA~lC 

UMo70lJ 

t"ILl 

lSt'UL 1 NTRN 

NOL 

1 •LI 

ALliUl 

f Ot<lRAN 

f"Ot<THAN 

t1A!> IC 

tiAl.KUf-1 

(JM6700 

MC~·I·lJ 

UMb700 

~A~l~ 

l:SA::,lC 

BA~lC 
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~WlC SURJE~T INDtX 

tOUC ----
SYSTE.M 

NUT£ --·- t"UNCTIUN ........... 
UAl"A TRANSFEH CURl TO COt-<E D01b5 tUkTRAN 

UATA,OM EHROH LOGGING 00234 MC~·OATACM 

UCAlGUL ~UtUl ATfHl~UTE~ 00149 UCALGOL 

U~AluOL wU£Ut TANKINu 

UCP FAULT RE~ORTING 

00279 UATACUM 

00240 (.;ANOE 

UCP FAULT HESULT 00233 

U'~PHUGEN UNITl NDL & 00272 

UL~TATUS SYSTlM 00250 

U~SYSTEMTA~LlS INTRINSIC 00171 

U'nRlTE fUNCTIUN UPDATE LINE 00199 

UOL EXECUTION . UM • 00257 

UOL. WAR~lNG 

UEl..:t<. OUTPUT 

Ul(.;LAHATIUN 

Ul~LAHATlONS 

OM • 00269 

NON•SAVE 00166 

PHU(.;f.UUk[ D0242 

PLI FILE 00225 

Ul~!GN OF RfCOVEHY tUR UMb700 

UEf fUNCTlON IN BASlC 

002B4 

00194 

00192 ulALUUT EH~O~ HlSULTS 

UJ ~tT wlTH lA MOUlf Y OHUEH OF 00263 

uM • DATA COMPACTION 002~9 

UM • DUL. EXECUTION 00257 

U~ • UUL ~ARNING 00269 

UM • NE~ STATUS 00290 

UM • tH .. '-lUt::ST HANULEH EXECUllUN 110255 

UM • SUL £XECUTIUN 00258 

MCt-J•OAlA(;M 

NOL 

OC~lATUS 

MCf'J•UA l ACM 

MCP•UATACM 

0Mt>700 

UMb700 

ESt-'Ol 

tS~UL 

f'L l 

IJMb700 

BASlC 

lJC~t-'HO<iEN 

0Me>70U 

UMb700 

UM6700 

DMb700 

0Mb700 

OMo700 

lJMb700 

UM • SOL 1MPHOVEM[Nl5 

UM~Hl~TIT • ~AHO fILE 

00256 0Mb700 

00265 UMt-'t<INIIT 

UMW~UATE 002~4 

UM6700 OESlb~ ot HtCOVEHY FuH 002~4 

UOLLAH CAHO CHAHACllH OPTIONS 00228 

uOL.LAH CAHU UPTIUN Llt-11T D0206 

UMb700 

LJMt> ·roo 
f OkTkAN 

8A~lC 

UULLAH CARU OPTlU~ 

UULLAri CAHO UPTIUNS 

"f lHST" 00153 fOhlkAN 

~URTRAN 00230 fOhlkAN 
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KWIC SuBJf~T lNOlX 

KW 1(,; 
•••• 

SYSTE.M 

NU Tl ..... 
UULLAH CAHO OPTN ~w~ITEAFf[k" 00253 

UOL~AH CAHO ~ROCtSSING OU2l4 

UOLLAR CAHO ST~TlMtNT 001~2 

UOL~Ak OPTIO~ WklTEAfTlH 00270 

UOLLAfi OPTION "OLD ~A5iC" 00193 
U U L.. L A ~ 0 P T 1 U I~ S E S P U L n 0 2 4 1 

DP MtSSAuE Tu kJl 00173 

UP O~TlGNS 00202 

UUMP!NfG AND LOAUINFO IN ALGUL 00211 

t.DlT lNHI~ll SYNC 00161 

lM~lUUEO SETS GLO~AL f UR 00260 

~~TkY VARlAHLES lM~LfMlNTEU 00174 

~HHOH su~TRACT ~TATIUN 00176 

~H~OH RESULTS UlALOUT 00192 

~Uf-4(.;flLIN . ....... .. 
ALl:aUL 

<..Ob UL 

1:$A~ 1 C 

ESt"OL 

HASlC 

lS~lJL 

kJt. 

HJl 

ALlaOL 

UCt'PkU~[N 

l)Mb700 

f'l l 

MC~·DAlACM 

oc~~HU\i[N 

t.tOHilH LOGGINli 
t.St'CJL. 

UATACOM 00234 MC~·OAIA~M 

fVENTS 1N 00140 .f~~OL 

t.St'OL. tHNDING ALliCJL 10 00156 ~lNUU< 

t.S~UL UOLLAH O~TlON~ 

l:.U MAlNTt..NAN(.;E 

lVt.NTS IN ESPOL 

t.X~LUUE COMMANU 
t.xu.:uTION 

OU241 

002ti1 

00140 

no1at> 
UM • Ul.JL 00257 

t.XlC~TlON UM • SUL 00258 

lXl~~TlUN UM • H[QUlST HANULtR nu~55 

lX~AND[O ttIF" SYNTAX OU~U5 

lX~LlC!T ATTriJHUTE lMPLlMENTlD OUl/5 

£St-UL 

!) (.; k 

t.St'UL 

CANOl 
UMb7()0 

UMt>7UO 

UMb700 

bA~lC 

t'L l 

lXt"O~lNTlATJUN ~ MULTlt-'llCATN 00243 lSt'UL 

t.Xt-i~H.5SIUNS 

tXt"'ktS~IUNS 

l"'lJJNTt.R 1101ti3 

t-'U INT t:.H OU~ij5 

tXT~NU "HHUTAL" K "t'~UANllCtt nu~d3 

t:. X l i N S l 0 N H A !:> l ~ \,; H A H A C H. k U A l A D 0 1 6 2 

t:.Xlt~1SlONS f-n:.s·lut<E & UATA ~TMT llUl64 

fAULl HEPORTING OLP D0240 

ALuUL 

t..St"UL 

(.; ANlH. 

HA~ l l 

bA~l<.: 

CA~UE 
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K~IC SUBJfCT lNOlX 

SYSTlM 

tHUC NOTE "FU1'4CTIUN 
•••• ---- ---····· 
i'AULT RESULT D<.;P 00233 

t[AflJHES fOH SY!>TEM MCSil NlW 00251 

~llLD ON FOHMATTEU lNPUf HLA~K 002ti0 

~ILE UMPRINTIT • CA~O OB265 

f ILl ATTRlHUTES U02J5 

~ILE ATTHIBUTES • CU~kE~T~LO~K 001~6 

flLl ATTHIBUTES • TlMELlMIT 00191 

FILE DECLARATIONS PLI 00225 

f ILE lUENTIFIER 00232 
f lLE SlARCHING PHINT 00215 

MCt'•DAf A(.;M 

MC~ll 

tSt'llllNTRN 

OMt"fU ~Ill 

Mtt'•l•U 

MCt'•l•tJ 

MCt'•I•U 

t"L l 

f UklHAN 

kJE.. 

MULTIPLf MCP ~OU£ 0016~ MC~ 

f LUW MA~AGEM£NT WOHK 00210 

fOH UM6700 UESl~N Uf klCOVEHY 00264 

fOH lM~EDDED SET~ GLUBAL 00260 

~UH H5V~ & SNTX HlSlHY t"ROCSNG 00238 

fOH SYSTEM M~Sll NlW FlATURlS 00251 

f UHMAL PRUCEUUHES 00147 

fU"MAl MOUlFHS•fURTHAN KANO$ 00271 

•OHMATTEO INPUT ~LANK FIELD UN OU2HO 

tOHMATTt::H 

f0HMMESSAG£ ASSluNEU L~ 

Nl:.W 00150 

00273 

t-'tCt-' 

UM6700 

OM6700 

CANUl 

Ml:::, I I 

ALbUL 

E:Sf"ULlNlt<N 

l S t-' U L l 1~ T t( N 

lSt'1UllNTHN 
MCt-' 

f OHMMlSSAGE THHOUb~ HJt 00188 HJl 

fOHTHAN STATISTICS IN 00287 fOkl~AN 

fOHTRAN DOLLAR CAHO OPTIONS 00230 fOkTRAN 

fUkTRAN UPTIMIZATIUN DOl~b fUHTRAN 

f UHTRAN VECTOR MOD£ 1N ALGUL & 00145 ALbUL 

fUNCT!Uh NUM 00197 bAS!C 

tlJNCTlON "A5<.;" CHAHACTlR D0203 HA~IC 

fUNCTlUh "LENGTH~ STRING 00154 BA~IC 

fUNC110h U~OATE LlNl ~~WHITE 00199 MCP·~AlALM 

tU~CTlOfl. ~OVE iTAT10f'4•UCWklTf D0200 MCl"•OATACM 

f UNCT!UN IN ~AS1~ OlT 00194 BA~IC 

~u~~TlOh IN ~A51C CUTANu[NT 001~5 bA~lC 

PACiE. 232 



KWIC SURJFCT lNOlX 

SYSllM 

NUTE f"UN(;TIUN ---- --------
fUNCTJ;Q"4S 

f UNC T J;OhS 

ST~lNG 00178 ~A~lC 

TIME ANO UATA 00163 BA~lC 

~UNCTIONS MULTIPLf STMl "0Ef" 00182 BASIC 

ijLU~AL FOH EMBEDUEO SETS 00260 UMb700 

ijLUbALS Bl"401NG INTERMEO LEVEL 00144 

~O TO STATEMlNT ~WITCH 00169 NUL 

HANOLEH EXECUTION OM • HEQUEST 00255 UM6700 

HlSJHY PRUCSN~ fUR ~SVP & ~NTX 00238 LANUl 

1 MUOEL 00266 AL~~L 

1A MOUlfY CRDEk Of OJ S£T WITH 00?.63 UMC700 

!U 

!Ut.NTllfIE.R 

PROGAAM ANU PATCH 00156 

FILf 00232 

!UlNTlf llAS TRUNCATED 00160 

!MPLtMlhTATIUN SM MESSAijf 00201 

1M~LlMlNTEO ENTHY VAHIAbLES 00174 

lM~LEME~TEU lXPLICIT ATTHlbUTE 00175 

1MPHUVEM[NTS PLl 10 00142 

1M~HOVE~lNTS UM • SUL 00256 
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