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B 6700 System Miscellanea

CHAPTER 1
NEW FEATURES AND DOCUMENTATION CHANGES

INTRODUCTION

This chapter contains information 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 Information 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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INTRODUCTION

IHE FULLOWING LIST INUDICATES L NUTES THAT WERE FPUBLISHED IN AN
LAKLIER 1SSut OF "Nkw FEATURES ANU DOCUMENTATION CHANGES™ AND HAVE
SUHSEQUENTLY BEEN INCURPORATED IN A BURKUUGRS EINFORMATION MANUAL,
ITHESE  MOTES MAY BE  CRUSSED UUT IN YUUR FPERMANENT FILE AND ANY
PAWES ULPON WHICH ALL ub THF NOTES HAVEL BELEN UELETED MAY BE

tLIMINATED,

Uoola
voo3y
voa7o
0oo71
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Lo12%
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ALGNL

ALGOL = VECTOUR MODE IN ALGOL & FORTRAN = 1Ze04e7?2

L L X X X} - X RN X X ] - .o - sBeme = Suseowes - St asoesee

[ 1 o
[ X =)
|
| ¥
[ R9)]

!Eglgggoug IN ALGOL
iF "VECTORMODE® IS SET WHEN CUMPILING THE ALGOL COMPILFRs ALGOL
(AND DCALGUL) wILL PARSE AND EMIT VECTORMODE CUDE.

THe VECTOR MODE SYNTAX IN ALGOL IS AS FOLLOWSS

00 VECTORMOUE (VECTORIDS[CID=2) = [VECTOUKIU»ICCLID=ICVECTORID,I])
FUR CUUNTVALUE) VECTUR COMPUUND STATEMENTS

WHERE [ 1 INDICATES AN OPTIONAL CLAUSE.

LALH  VECTORID SPECIFIES THE NAME OF THE VECTOR AND THE STARTING
FOINT  IN  THAT VECTORs AN ASTFRISK (%) CAN BL USED TO KREPLACF THE
LAST  OHUBSCRIPT TO INDICATE THE BEGINNING UF AN ARRAY ROW, ALSO,
SUBSCKRIPTS CAN BE EXPRESSTUNS. VECTORID®™S CANNUT BE SEGMENTED
ARRAYS, IN URUER TU USE AN ARKRAY THAT IS LUNGER THAN 1,023 WORDS
AN VECTORMODE, IT MUST BE UECLARED LUNGs THE 1TEMS LN THE BRACKETS
MAY BE EMPTY. THE CONSTRUCLT TUD = VECTURIULs ALLUWS THE ABILITY TO
USL THE SAME AKRAY WITH ODIFFERENT STARIING PUOINTSs COUNTVALUE IS
MANDATORY IT INDICATES THE MAXIMUM NUMBEK OF TIMES THFE VECTOR
COUMPOUNU STATEMENT 15 EXECUTEDs IT CAN BE ANY EXPRESSION,

EXPRESSIUNS FUR SUBSCRIPTS AND COUNTVALUE ARE EVALUATED ONLY ONCE
FRUM LEFT TO RIGHT, PRIOR TO ENTERING VEUTUR MUDE.

LXPAMPLESS

DO VECTORMODE (ARRID1C(=)s ARRIDZ2L2, +7,
ARRID3 [K=2, 11, FUR 100) BEGIN === ENU3}
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DO VECTURMOUF (ARRIND1C*)» AA=sARRIDILI)s FUR X + A BEGIN === END3
DU VECTURMODE (ARRIDLIC*Js FUOR N) HEGIN === ENUB

DU VECTORMOUE (ARKRID1I{K=1), RAL*], FOk N=1) BLGIN === END3

!ECTUR COMPUOUND STATEMENT

THE COMPUUND STATEMENT THAT FOULLOWS THE DU VECTURMOUE MAY TAKE THE
GENERAL FQRM OF AN ALGUL CUMPDUND STATEMENT. HUOWEVER, THE SYNTAX
THAT IS PERMITTED INSIDE SUuCH COMPOUND STATEMENTS IS RESTRICTED.

PHE UNLY ARKAYS THAT MAY BE REFFRENCED AKE THE ONE TU THREF VECTORS
EINUVICATED In  THE L0  STATEMENT. WITHIN THE VECTUR COMPOUND
STATEMENTS, tACH VECTORID UR ASSOCIATED IL 1S REFERRED TO WITHOUT
SUBSCRIPTS, THE MEANING IS ALWAYS 10 FeTCH FROM QR STURF INTD THE
CURRENT ADDRESS CONTAINED IN THF IC MEMORY FUR THAT VECTOR,

ANY ARITHMEIIC UR LOGICAL VARIABLE IN The STACK CAN Bt REFERENCEDS
HUNEVER, NO REFERENCE MAY HE MADE THAT MIGHT CAUSt AN INTERRUPT,
THLS MEANS, IN PARTICULAR, THAT CALL BY NAME PARAMETERS, FILES,
EVENTSs TASKS, AND POINTERS MAY NOT BE REFERENCED

{Ht  FOLLUWING ARE ThHt UNLY STATEMENTS PEKM]ITTEUV IN A VECTOR
CUMPUUND STATEMENT:

1« BEGIN ANL ENU.,
2+ IF
3¢ UNCONUITIONAL GO TOo

THE G0 T0 STATEMENT 15 INTEREPRETED IN THE FOLLOWING
MANNE K IF THE LABEL IS LOCAL TU THE VECTUR MUDE BLUCK,
UNLY A BRANCH FORWARD 15 ALLUWEDS 1F THE LABFL IS
QUTSTUE THE VECTUR MUDE BLOCKR, VELCTOR MODE 15 EXITED AND
CUDE IS EXECUTED TOU BRANCH TO THAT LABEL. AS ALL LABELS
INSIDE THE VECTUR COMPUUND STATEMENT ARE LOCALs, NO
BRANCHING IS PEKMITTED TNTU THE tANGE UF THAT STATEMENT.

4¢ ARITHMETIC ASSIGNMENT STATEMENTOS.

5S¢ EXIT STATEMENT. THIS TS A NEW STATEMENTs IF EXECUTEDS
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IT MEANS TO EXIT VECTOR MODE AND COUNTINUE EXECUTION WITH
THE FIKST EXECUTABLE STATEMENT FPULLUWING THE VECTOR
COMPOUND STATEMENT,

6e INCREMENT STATEMENTs THIS IS A NEW STATEMENT. IT TAKES
THE FURMS

INCREMENT VECTORID (s VECTORIDs (VECTURID oee 13
WHERE THE BRACKETS INDICATE OPTIONAL 1TEMS.

THE INCREMENT STATEMENT INCREMENTS THE ADURESS OF THE
VECTORS REFERENCED BY ONF (1) FUR SINGLE PRECISION ARRAYS
AND TwO (2) FOR DOUBLE PRECISION ARRAYS,

INCREMENT A» B3
WOULD INCREMENT THE AULDRFSS FOR VECTUKRS A AND Be
INCREMENT As A3
WOULD INCREMENT THE ADDRESS FOR THE VECTOR A TWICE. IT
IS MURE EFFICIENT TU INCREMENT A VECTUR ADDRESS AFTER A
REFERENCE TU IT, RATHFR THAN BEFURL. THERE ARE NO
IMPLIED INCREMENTS IN A VECTOR MUDE STATEMENT. THUS, IF

NO SUCH STATEMENTS APFEAR, THE VECTOR AUDRESSES ARE NEVER
INCREMENTED

7+ LABEL DECLARATIUN STATEMENTS

ﬁﬁlTHﬂETIC EXPRESSIUONS IN VECTOR MODE
ARITHMETIC EXPRESSIONS IN VECTUR MODE ARt STKRICTLY LIMITED IN FORM.
THEY MUST MEET THE HOLLUWNING REQUIREMENTOS.

le PRUCFDUKE CALLS OF ANY SORT AKE PROHIBITEDs THIS MEANS
THAT ANY CALL ON AN INTRINSICS FPUNCTION THAT IS NOT
INLINE == EXPRESS OR IMPLIED == IS PROHIBITED. FOR
EXAMPLEs LN MAY NOT HBE CALLELs SINCE EXPONENTIATION
GENERALLY CALLS AN INTRINSIC» NON=CONSTANT EXFONENTIATION
[S PRUHIBITED.
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2¢ REFFRENCE TU ANY PUINTERS OR CHARACTER ARRAYS IS
PRUHIBITED THRUUGWHOUT VECTOR MUDE AND ITS INVUCATION,

3. REFERENCE TU ANY FILES CALL bY NAML PARAMETER AT ANY
LEVELs AKRAY (0K SUBSCRIPTED VARIABLL, (UTPRER THAN THE
VECTNRIUVS THEMSELVES) IS PROMIBITEU. SIMPLE VARIABLES
THAT ARE AT ANY LEVEL DR ARE CALLED BY VALUL PARAMETERS
MAY Bt REFERENCED.

LXTENUED VECIOR MOUE IN ALGUL
THLIS EXTENDEU SYNTAX 1S ALLUWED IF "VECTURMUDE"™ AND "EXTVECTQR®" ARE
SET wWHEN COMPILING THE ALGUL CUMPILER,

TH1S OPTIUN "EXTVECTOR" SPECIFICALLY GIVES ANY ALGUL PROGRAMMER THE
CAFPACITY TQ ACCESS DATA UUTSIDE HIS PROGKRAM OUR TU CRASH THE SYSTEM,
IF A SITE MANAGER ALLUWS "EXTVECTOR"™ TU bt SET IN ANY COMPILER IN A
SI1E» ALL GUARANTEES OF SYSTEM INTEGRITY, FILE OR DATA SECURITY,
AND SYSTEM STABILITY ARE SPECIFTCALLY ANU IRKEVOCABLY VOIDED.

ALUNG wITH VECTORMUDE TwWO0 ADDITIUONAL FACILITIES ARE ALLUWED IN
EXTVECTQR,

le PRECEUING THE FIRST VFCTURID CAN BE FROM UNE TO THREE
INCHEMENTSs ENCLUSED IN BRACKETS. FUR EXAMPLLES

00 VFCTURMOUDE ([2s I4J/K,s J MOD Kl ALw], B(wl, C{x), FOR N
BEGIN sos END3S

THESE INCREMENTS CAN FACH BE AN EXPRESSION AND ARE
EVALUATED ONLY ONCE FOKR EACH ENTRYs THEY INCICATE THE
AMOUNT  TO BE INCREMENTED OUN THE RESFECTIVE VECTORID FOR
EACH EXECUTION OF AN INCREMENT STATEMENT. ANY INCREMENTS
OMLITTED AKRE ASSUMED Tn BE ONE (1) FOR SINGLE PRECISION
VECTORIDS ANU TWO (2) FOR DOUBLE PRECISION VECTORIDS. 1IF
A VECTORID IS DOUBLE PRECISION AND AN INCREMENT IS
PRUVIVDEL IT WILL Bk THE PRUGRAMMERS RESPUNSIBILITY TO
INSURE ThAT IT Is A MULTIPLE UF TWU. (OTHERWISE THE
LOWER HALF OF ONt PART AND THt HIGHER HALF OF ANOTHER
PART wILL BE THE OPLRANDS THA1 ARE LUADED OR STORED INTO.)
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READING OKR SETTING THF INCREMENTS DYNAMICALLY IS ALSO
ALLUWED. FUR EXAMPLES

D0 VECTORMODE (L2, Z+J/K, T+PDK1, AL%)y BL*)s CLw), FOR N)
BEGIN

Atz B » C3

INCREMENT A, By C3

IF As INCREMENT = 2 THEN Ae INCREMENTS = 63

Atz H ¢ C ¢+ A}

Be INCREMENT 3= [ + J3

Kiz C. INCREMENT3

INCKEMENT A, B, C3
END3

VECTORMOOE IN FORTRAN

VECTUR

1,

MODE IS ALLOWED IN FORTRAN ONLY It

THE COMPILEK HAS BEEN COMPILEUVU WITH THE USER OPTION
VECTORMUDEISALLOWED SET.

THE USER HAS SET THE UPTIUN VECTOKMODE FOK THE PORTION OF
THE PRUGKAM HE WANTS THE COMFILEK TO TRY TO GENFRATE

VECTOKR MUDE CODE 1IN

THE USER HAS ENCODED A LDOP IN FPORTRAN THAT HAS THE
FOLLOWING BEHAVIURAL CHARACTERISTILS?

Ay IT IS A DU LOOF 0OR A LUOF CONSTRUCTEU WITH IF
STATEMENTS THAT FUNCTTUNS EWUIVALENTLY TO A LU LOOP.

Bs THE LOOP IS ENTERED ONLY FKOM THE "NUDE™
IMMEDIATELY PRECEEDING THE LOOP. THAY IS, The LooP
IS ALWAYS FALLEN INTUs NO STATEMENT BRANCHES INTU
THE LUOP ANU NU STATEMENT bKANCHES TO THE FIRST
STATEMENT OF THE LOOF EXCEPT THE ACTUAL LUUPING AND
TESTING CUDE.

Co THE INCREMENTED EXPRFSSION 1S A CUNSTANT LESS THAN
OR EQUAL TU THREEL.

5
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THE FINAL ANU INITIAL VALUES ARE INTEGERS AND ARL
CONSTANT WITH RESPLCT TO THt LUUP. THAT 15, It THE
INLTIAL AND FINAL VALUES ARE NOT CONSTANTS, THEN
THEY MUST NUT BF ALTERED WITHIN THk LOUP.

THE CONTRUL VARIABLE MUST NUOT Bt IN COMMOUN.

NO CALLs 10 STATEMENTS, PAUSEs ZIF» CLOSE» UR OTHER
FILE MANDLING STATEMENTS ARE ALLOWED.

NO FUNCTIUN REFERENCES ARE ALLUWED.

INTRINSIC CALLS INCLUDING #+ AKE NUT ALLOWED UNLESS
THE RESULT UF THE CALL IS INVARLANT WITH RESFECT TU
THE LOUP,

IF ARKAYS OR CUMMUN ELEMENTS AKE ALTERED WITHIN THE
LOUP» OR ARKAYS ARF  REFERENCED WITHIN ThHE LOOP
USING A SUBSCRIPY THAT CHANGES WITH EACH ITERATION
WwITHIN THE LUOFs THEN THEKRE MAY NUT BE MORE THAN
THREE SUCH USAGES. THAT DUES NOT MEAN A LIMIT OF
THREE ARRAYS?

GO 10 I = 1, N
10 ACI) = ACL + 1) + A (]I = 1) + b (N)

THt ABUVE LOOP WOULD GENERATE VECTOUR MODE CODE IF
THt  OTHEKR CUNDITIONS ARE MET, bECAUSE THEKRE ARE
UNLY THREE ARRAYS REING USED WITH VARYLING

SUBSCRIPTS. IF B (N) HAD BEEN REFLACEL BY B (I) OR

A (I 4+ 2)s THEN NU VFCTUR COOL WUULL BE GENERATED.

IF THE STATEMENT HAD HEEN
10 BIN) = ACI) + ACL +1) + A (1 + 3)

THEN NO  VECTUR MOUF  WOULD Bt GENERATED» BECAUSE
WHILE ONLY THREE ARRAY SUBSCRIFIS WERE VARYING A
FOURTH ARKAY WAS BEING ALTERED IN VALUE.

CALL AN AKRAY A C(OMMON ELEMENT BEING ALTERED OR
BFING USED WITH VARYING SUBSCRIPTS A "VECTUR"™ ARRAY.

AGE

6
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A VECIUR ARKAY CANNUT BE REFERENCED IN A PURELY
CONDITVIUNAL MANNEK, UTHERWISE NO VECTOGR CODF IS
GENERATED

oo 10 I = 1, 10000
10 IF (1.LT450) ACL) = ACL) + 1

THE ABUVE EXAMPLE wOULD NOT GENEKATE VeCTOR CODE.

Dt 10 I = 1, 10000
ACTI) =2 ACI) + 1
10 IF (I LTe50) ACL) = ACI) +

THE ABUVE EXAMPLE WOULD IF THE UTHER CUNDITIUNS ARE
MET,

Tt PARTIAL OFRIVATIVE OF ALL OF THE SUBSCRIPI
EXPRESSIONS WITH RESPECT TO Thk CUNTROL VARIABLE
MUSY BE AN INTEGER WHICH IS CUNSTANT WITh KRESPECT
TO THE LUOOP.

THIS ESSENTIALLY MEANS THAT IF THE SUBSCRIFY IS ToU
COMPLICATED VECTURMODF CODE wILL NUT Bt EMLITTED.

00 10 K = 1, N
10 ACLod) = BCIan)w C(KpJ) *+ ACINJ)

THe ABOVE WILL GIVF YUU VECTOR MODEs IF OTHER
CONDITIONS ARE MET.,

Do 10 K = 1, N
10 A(KoK) = B(K + K)

THE ABUVE WILL NOT GTIVE VECTUKR MOUUE BECAUSE OF THE
SUBSCRIPT OF A. 1HE SUBSCRIPT Ut B IS ACCEFTABLE.

VECTUR MUODE wILL NOT BE USED FOR NUN=LUNL ARRAYS.

VECTOR MODE WILL NPT BE USED FUR FORMAL ARRAYS
UNLESS LUNG IS ST,

ONLY INNERMUST LOUOPS WILL GET VECTUR MUUE.

4
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Lola/ ALGOL = FUKMAL FRUCEDURES -\01:19:13

THL PAKAMETER CHECKING UUNF  FOR FORMAL  PROCEDURES HAS BEEN
STANDARDIZED IN DORDEK THAT ALGUL AND FORTRAN PROUGURAM UNITS THAT
PASS UR RECFIVE PROCEDURE FARAMFTEKS MAY BE BOUND TUUETHER,

WHEN USING PROUCEUURE PARAMETERS STRICTLY WITHIN ALGUL, THE OVERHEAD
utb THE  RUN TIME PARAMETEKR CHECKING COLE CAN  BE AVOIDED BY
SPLCIFICALLY DESCKRIBING THE FARAMETERS UF A FURMAL PHROCEOURE.

CALLS MAUE OUN SPECIFIEDL FORMAL PROCEULUKES wILL HAVE ALL PARAMETER
CHECKING (ONE AT  CUMPFILE TIMF, THERE WILE Bk NU ADUITIONAL CODE
LXECUTED., UNLY NUN=FURMAL AND SPECLFItD FUKMAL PRUCLDURES HAVING
PARAMETER NESCRIPTIUNS MATCHING THOSE UF  THE SPECIFIED FORMAL
PRUCEUUKE MAY HE PASSED AS ACTUAL FARAMETERSs AN UNSPLCIFIED
FORMAL PROCEDURE CANNUT Bt PASSED AS AN ACTUAL PARAMETER TO A
SPeLCIFIED FURMAL PRUCEDUKFE .

IHEL SYNTAX FUR PROCEDURE AND FUNCTION DECLARATIONS ON PAGE 10%11 OF
IHE JUNE 1972 EXTENDED ALGUOL LANGUAGE INFURMATIUN MANUAL SHUULD BE
NEVISED HBY THESE DEFINLTIONSS

Lo CHANGE THE DEFINITIOUN nF <SPFCIFICATIUN> 103

<SPECIFICATION>38= <SPECIFIER><IDENTIFIER LIST>/
<AKRAY SPECIFICATIUN>/
<PROCFUDURE SFPECIFICATIUN>
<PRUCEDURE SPFCIFICATION>?:1=PRUCEDUKE <FORMAL PROCEDURE LIST>/
<TYFE> PROCFDURE <FURMAL PRUCEDURE LIST>
<FORMAL PKROCEDURE LIST>tt= <FURMAL FROCEDURE SPECIFIER>/
<FURMAL PRUCEDURE LIST>,<tORMAL PRUCEDURE SPECIFIER>
<FORMAL PRUCEDURE SPFCIFIER>31= <IDENTIFIER>/
CIUVENTIFIER> <SPECIFIFD PAKAMEILR PAKT>3 FURMAL
<SPECIFIFEU FPARAMETtK PART>11= ( )/
(<FUKMAL PAKAMETEK LIST>)i<VALUt PAKRT><SPECLFICATION PAKT>

Ze HEMUVE M"PRUCEDUKE™ AND  "<TYFE> FrHULELDURE™ PFROM  THE  LIST OF
"<OSPECIFIERS>MS
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EXAMPLE S

PROCEDURE P(Q1,02)3
PROCEDURE W1()3FOURMAL,
W2(X)3VALUE X3 REAL X3 FURMALS

THE EMPTY PARENTHESIS MUST BF USED TO INDICATE NO PARAMETERS.

99159 AEGUL - PRUGRﬁﬁ AND EﬁTCH ED - 10:16:72

ALGOL AND ESPUL HAVE BLEN MCUIFTED TO ALLUW & VERSION VV,CCCs WHERE
VV  KEPRESENTS THE VERSIUNs THE FIRST v REPKRESENTS THE MARK NUMBERS
THE SECOND Vv KEPRESENTS THE LEVEL NUMBER» AND ThHt CLC REPRESENTS
THE CYCLE

POR A USER TO GAIN ACCESS TO THESE NUMBEKRS, TwO ADDITIONAL
COMPILETIME UPTIONS HAVE BEEN IMPLEMENTEL IN ALGOL AND ESPOLS

le COMPILETIME (20) YIELUS THE VEKRSIUN AS AN INTEGER,

As COMPILETIME (20) D1V 10 YIELDS THE MARK NUMBER,
Bse COMPILETIME (20) MUD 10 YIELDS THE LEVEL NUMBER.

2¢ COMPILETIME (21) YIELUS THE CYCLE AS AN INTEGER.
WHEN COMPILING WITH SYSTEM/PATCH WITH THt MARK OPTION SET, THEN?

1o IF ON THE $& CARD THE FIRST STRING AFTER THt NOISE wORD
IS A STRING OF THREE OR FEWER DIGLITS, THEN

As THE ALGOL CUMPILER wILL KEFLACE THE THREE DIGIT
PATCH NUMBER WITH THE STRING OF 10 CHARACTERS AS
FOLLUWSS  VERSION (TwU CHARACTEKS)» PERIUD» CYCLE
(THREE CHARACTEKRS), PEKIUDs, PATCH (THKEE
CHARACTERS)3 Istes VVLLCC.PPP,

Be THE ESFOL CUMPILER wILL REPLACE THE STRING THRFE
UIGIT PATCH NUMBER WITH THE STRING OF  EIGHT
CHARACTERS AS FOLLUWSE VERSION (2 CHARALTERS),
CYCLE (3 CHARACTERS)Y, PATCH (3 CHARACTERS)s WHEN
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PRINTEU UN A LISTING, THE ESPUL COMPILER WILL
INSERT  PERIODS BETWFEN THE VERSIUN AND CYCLE, ANU
BETWEFN THE CYCLE ANU PATCH NUMBLE.

2« IF¥ ON THt $# CARD THE F1RST STRING AFTER THt NOUISE WURD
IS A STRING UTHER THAN THREE (UR FEWER) DIGITS» THEN THE
ELGHT=CHARACTER STRING WILL BE UStLUD.

WHEN COMPILING wWIIH "NEW™ SET, IF A & VERSION CARD AFPEARS IN THE
SYMHBULIC, THEN IF THE PATCLH UECK CUNTAINS A b VERSLON CARDs THE NEW
SYMBULIC wILL Bt UPDATED TO THE VERSIOH AND CYCLE UN THF LAST 8
VERSIUN CARU IN The PATCH DECK 1t THE StQUENCE NUMBLR IS LESS THAN
IHE UNE UN THF SYMBULIC.

bouilsd ALGOL = POINTER FEXPRESSIONS = 11=12=72

SYNTAX FUR <POINIERK UDESLIGMNATUR> IS EXPANUED TU FERMIT USING ANOTHER
FOINTER TO DESIGNATE THt S1ZE UF A NEWLY INLITIALLIZED PUINTER.

SYNTAX?
<PUINTER UESIGNATOR>:3=POLNTFKR (<POINTER FPARAMETERS>)

<PFUINTEH PARAMETLRS>:31=<AKRAY PARI>D/<ARKAY PART>,
CCHARACTER SIZE>/<ARKRAY PART>»<PUINTER PRIMARY>

LEXAMPLE $

PUINTER Py W3 ARKAY A [U1S]); KrREAL R3
P3=POINTFK (A» 0)3 P=PUINTER (As CASE R ubt (wy FI)IB

voeZ11 ALGUL = DUMPINFO AND LNADINFUO InN ALGOL = 01=22=73

FHE  ALGUL UCLLAR CARU  UPTL1ONS DUMPINFO AND LOAUVINFO HAVE BEEN
MUUIFIEL TO FACILITATE THE IR USE WITH INTERMEDIATE LEVFL GLUBAL
BINUDING, THESE CHANGEDS ARE S

1o THE ODUMPINFU AnD  LOADINFO  UOPTIUNS MAY BE FULLOWED BY
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EITHER AN INTEKRNAL FILE NAME UR AN EXTERNAL FILE NAME
TERMINATED wITH A  PERIUD AND ENCLOSED IN QUOTES, THIS
FILE NAME INFORMATIUN IS IN A FURMAT SIMILAR TO THE
INCLUUE UOLLAR UPTIUN. THIS FERMITS SELECTIVE INFO
DUMPING AT SEVERAL POIN1S AND SELECTIVE INFO LOADING MORE
THFAN UNCE THROUGHUUY A COMPILATIUN

2¢ DUMPINFU ANU LUADINFO MUST NOW BE THt LAST OPTION
APPEARING ON A DULLAR CARD.

3¢ WHEN A NEw LOADINFU 1S5 UONE ALL OLD INFO STRUCTURE IN
ALGOL IS REMOVED. THUS. CUMPILING DLIFFERENT PORTIONS OF
THE SAME PROGRAM, EVEN 1F  THEY UPERATE IN DIFFERENT
ENVIRUNMENTSs MAY NUW BE LDONE IN THE SAME COMPILATION.

4¢ LOADINFO CHANGES ALL VARIABLES IN INFO TO BE GLOBALS AND
ALL PROCEDURES ALKEADY COUMPILEL Tu BE FORWARD. THIS
MEANS THAT AN INFO FTLE CREAIED BY A DUMPINFD UONE
IMMEDIATELY BEFURE A PRUCEDURE IN A NORMAL CUMPILATION
wilL BE SUITABLE FUR FUTURE USE AS GLOBALS Ir UNE WISHES
10 SEPARATELY CUMPILE THAT PRUCEDUKE.,

IN GENERAL, THE EFFECT UF THESE CHANGES 1S TU CONSIDERABLY INCREASE
THE NUMBER OF PLACES WHERF ODUMPINFO AND LUADINFU MAY APPEAR IN
URUEK TU PHODUCE AND USE AN INFO FILE SULTABLE FOR SEPARATE
CUMPILATION., CAUTION IS GENFKRALLY KeQUIKED UNLY WHEN VARIABLES
WiTH THE SAME NAME AKE DECLARED AT DIFFERENT LEVELSS A SEPARATE
COMPILATION WILL OUNLY BE ABLE T0 ACCESS THE LAST SuCh VARIABLE SEEN
BEFORE THE LUADINFO OCCURKED.

29518 ALGOL = CASE STATEMENT SYNTAX - 01:22'73
THE BNF  IN THE ALGOL COMPILER IS IN EKKORs IT SHOULD READ AS
tOLLOWS (N PAGE 9=-5%

<CASE BODY>t1t= BEGINKCASE COMPOUND STATEMENT>END/
BEGINCCASE COMPOUND STATEMENT>3END/
<CASE COMPUUND STATEMENT>tt= <STATEMENT>/
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CAabt

STATEMENT SYNTAX

Doela

ALGOL =

<CASE COMPOUNU STATEMENT>3<STATEMENT>

[y

L0211y ALGOL = TASKVALUF = U1=1%=/3

IHE TASK AITRIBUTE ™TASK VALUE"™ HAS btEN CHANGED PRUM INTEGER TO
KEAL TYPE

V0Z20 ALGOL = INSTALLATION INTRINSICS = 92-05-73

THt INSTALLATION OLULLAR CARD OFTION HAS BEEN MOLIFLED TO PERMIT

GREAVTER  SELECTIVITY IN CHOUSING INSTALLATIUN INTRINSICS,
FPURMAT GF THIS UFTIUN 153

THE NEW

<INSTALLATIUN DOULLAK OPTIUM>28= INSTALLATIUN <NUMUBEKR=LIST>
<NUMBER®LIST>s82 <NUMHFK=tLEMENT>/<NUMBEKR*ELEMENT><NUMBER=LIST>/
<NUMBER®FLEMENT>» <NUMBEKR=LIST>/<EMPTY>

<NUMBEK*FLEMENT>88= <INSTALL=NO1>/<INSTALL®NO1>=<INSTALL=NOZ2>

INSTALL=NO1 AND INSTALL=NUZ ARE UNSIGNED INTELGERS BETWEEN UNE AND
2047, INCLUSIVE, NUMBER=ELEMENTS MuUST BE IN ASCENDING SEQUENCE,
WilH NU NUMBER KEPEATED.

EXAMPLES UF CORRELCT SETTINGS AKF3

SINSTALLATIUN

1 2 3 4,15.22

SINSTALLATIUN 100359, 400s 455=457 460%463

SINSTALLATIUN 100=2047

S$INSTALLATIUN
THE INSTALLATIUN CARL WITH NU NUMBEK=LIST 1S EQUIVALENT TO THE
NUMBER=LIST 100=2047.

PRIUR
THE

(UK

Tu

LACK

INSTALLATICN

CUMPILER EXAMINES THE INTRINSICS UPVTION
THEREUF )
UPTIUN ENCUUNTLHED PRIUK TU THIS TIME

INIKINSICS LUAUFD AKL

PROCESSING THE FIRST ALGUL STATEMENT IN ANY COMPILATIUN,

ONLY 1HE NUMBER=LIST
FOLLOWING THE LAST SETTING UF THE INSTALLATION
IS CUNSIDERED.

THOSE THAT WeERE EITHER INCLUDED
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IN A RANGE OR EXPLICITLY STATED ON THE LAST INSTALLATION SETTING
ENCOQUNTERED.

A SYNTAX FERROR wILL BE EMITIED It THE NUMBER=LIST IS NOT IN
ASCENUING SEQUENCE, IF ANY OF THE RANGLS SPECIFIED OVERLAP, OR IF
THE SECOND NUMBER IN A RANGE 15 NOT LAKGER THAN THE FIRST NUMBER,
NUMBERS LARGER THAN 2047 WILL BF TREATED AS IF THEY WERE 2047

ANY SPECIFICATIUN OF THE INSTALLATIUN UPTION THAY IS ENCOUNTERED
AFTER THE FIRST STATEMENT OF THE ALGUL CUMPLLATION CONTINUES TU BE
1GNOKED,

Dgggg ﬁEGUL « "ON" STATEMENT SYNTAX

91lgazis

TH1IS CHANGE EXPANLS THE CAPABILITIES OF THE <UN STATEMENT> FOR
ALugLs» DCALGOLS» AND ESPUL.

NER SYNTAX:
<UN STATEMENT>tts <ENABLING UN STATEMENT>/<ULSARLING ON STATEMENI>
SUISABLING ON STATEMENT>83= (JN<FAULT LIST>
<ENABLING ON STATEMENTS$3= UNSFAULT LIST> <FAULT INFOKMATION PART>,
<FAULT ACTLION>/0ON<t AULT LIST>
<FAULT INFORMATIUN PART>1<FAULT ACTION>
SFAULT LIST>8t= <FAULT NAME>/<FAULT LIST>0R<FAULT NAME>
<SFAULT NAME>tt= LERUDIVIUE/EXPONENTOVERFLOW/EXPUNENTUNDERFLONW/
INVALIDINDEX/ZINTEGERUVERELOW/INACTIVEQUEUE Y/
MEMURYPROTECT/INVALIDOP/LOUP/MEMURYPARITY/
SCANPARITY/INVALIDADDRESS/STACKOVERELOW/
STRINGPRUTECT/PROGRAMMEDUPERATUOR/BOUTTOMOFSTACKY
SEQUENCE/INVALINPROGRAMWURL/STACKUNDERFLOW/
ANYFAULT
<FAULT INFORMATION PART>t1s <EMPTY>/[<FAULT STACK HISTURY>1/
[<FAULT STACKR HISTURY>$<FAULT NUMBER>1/
[$<FAULT NUMbER>]
<FAULT STACK HISTORY>3t=2 <ARRAY ROW>/<POINTER LXPRESSIUN>
<FAULT NUMBFR>3t=s <VARIABLE>
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<FAULT ACTION>t8= <STATEMENT>

NOTES INACTIVEQUEUE IS5 VALID ONLY IN DCALGOLss BOTTOMOFSTACK,
SEWUENCES, aNU STACKUNDERFLUW ARF VALID ONLY IN ESPUL.
EXAMELESY
le UN ZERUDIVIUDE OR INVALIDINUEX [3A[J]1],
BEGIN
Ji=d + 13 CLEANUFS GG TO L1
ENU
2¢ UN ANYFAULT?S
3¢ UN MEMURYPROTECT Uk LOUGP ¢ Q= 23
4o UN ZERUDIVIDF UR INTEGEROVERFLOWS
S5¢ UN ANYFAULT (POUINIKR + 2 ¢ Z1s HANDLFALIS(Z)
6¢ UN EXPUNENTUVERFLUW TALx]1, RECOVEKRCA)S
7« ON ANYFAULI (3J]¢
BEGIN
[F J= 6 THEN GO L2}
CASE J UF
BEGIN
.
.
END
ENU3

NEn SEMANTECSS

IHE  NEw  <FAULT L1ST> REPLACFS THE <FAULT NAME> IN THE ULD <ON
STATEMENT>, AND ENABLES THt USER TU ARM SEVEKAL FAULIS WITH RESPECT
U THE SAME <FAULT ACTIUN> (SFE LXAMPLES UNE AND THREE ABOVE)s NR
0 UVISARM UNEL OR MUKE FAULTS AT THE SAME TIME (SEE EXAMPLE FOUR
ABUVE ) NOTE THAT THt OCCURRFNCL OF ANY ONE OF THE FAULTS IN THE
<FAULT  LIST> (S SUFFICIENT TO CAUSE TKRANSEER UF CUNTROL TO THE
<FAULT ACTIOND>,

THE NUNe<EMPIY> <FAULT INFURKMATIUN PART> PRUGVIDES THt USER WITH THE
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STACK HKMISTORY AT THE TIME OF THE CGCCUKRRENCE UF THE FAULT, AND/OR
THE NUMBER CORRESPUNDING TU THE FAULT RIND (USEFUL ONLY WHEN MORE
THAN ONE FAULT IS ARMED WITH RESPECI TU THE SAME <FAULT ACTION>),
THE FAULT NUMBER, WHEN INDICATED, WILL BE SET TD ONE OF THE
FOLLUWING VALUES UPUN OCCURRANCF UF THE CURKLSFONDING FAULTE

1 LEROUVIVILE

z EXPONENTUVERFLOW

3 EXPONENTUNDERFLOW

4 INVALTIODINDEX

5 INTEGERUVERFLOW

6 INACTIVEWUEUE (DCALGUL ONLY)
7 MEMORYPROTECT

8 INVALIDOP

9 Laap
10 MEMORYPAKITY
11 SCANPARITY
12 INVALIDAUDRESS
13 STACKOVERFLUW

lg STRINGPRUTELT

15 PROGRAMMEDOPERATUR

16 BOTTUMUFSTACK (ESPUL UNLY)
i7 SEQUENCE (ESPOL UNLY)

is INVALIDPROGRAMWURD

19 STACKUNDERFLOW (ESPOL UNLY)

THe FORMAT OF THE STACKHISTORY 1S THE STANUDAKD FURMATS

SSSIAAAASY ,ESOSLAAAAIY »Rsee s #SOSLAAAALY,
UR
SSSIAAAALYA(DDDULOLDDL) s#s e s ¥SSSTAAAASIYR(LLDLDODD)

WHEHE S$SS IS THE SEGMENT NUMBER, AAAA IS5 THE ADURESS, Y IS THE
SYLLABLE, # IS A BLANK SPACF, DLDDLDLD IS THE LINE NUMBER (ONLY
PRESENT IF LINEINFO WAS SET DUKING PRUBKRAM COMFILATION)s THE
PERIUD (o) ALWAYS TERMINATES THE LAST ENTRY.

THUSs IN EXAMPLE FIVE ABOVEs THF STACKHISTUKY WOULD BEGIN AT POINTR
*+ 2 AND CONTINUE UNTIL EITHER THE AREA OR THE STACKHISTORY
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INFORMATION wAS EXHAUSTED,

NUTE THAT THE <FAULT STACKHISTURY> AND THE <tAULT NUMBER> ARE
FIXEUs WITH RESPECT TO AUDRESSs WHEN THE <UN STATEMENT> IS EXECUTED
(1., WHEN THE FAULT IS ARMED), NOT WHEN THL FAULT OCCURS. THUS,
IN THE <ON STATEMENT>

ON ZERUDIVIDE (ALI»*liplJl) ¢ Qi=p(Jd) + @

THE <ARRAY RUW> A[CL,*] IS DETERMINEL BY THE VALUE OF I AT THE
EXLCUTION OF THE <UN STATEMENT>s ANU  NUT  wHEN ANY ZERUDIVIDE
ACTUALLY UCCURS3 SIMILARLY FUR THE <VARIABLE> BLJl AND J.

THE NEW FORM OF THME <UN  STATEMENT>s UN<FAULT LIST><FAULT
INFORMATIUN PARI>I<FAULT ACTLION>s, TO BE KNUWN AS THE *GOTO" FORM,
DOLS NOT REQUIRE THE USEKR Tn DO A "BAU GU TO"™ OUI OF THE <FAULT
ACITIUN>; THIS "™BAD GU TU"™ wILL HAVE BEEN PERFORMED BY THE SYSTEM.
CUNSEQUENTLY, PRUGRAM CUNTHOL CAN CUNTINUE FROM THE <FAULT ACTION>.
FUn EXAMPLE, IN

BEGLIN
ARRAY 2, Q[01999913
.
.
.
REAU (FiLs 10000s Q)3
F1=03
UN ZERODIVIVES Q(I)s=1,0E=47;
Lt Z(111=8QRI(6432/04011)3
I CIs=1 + 1)<10000 THEN GO TO L1
.
.

ENDS

TH1S EXAMPLE USES THE HARDWARE Y0 CHECK THE VALUE UF QlI] FOR ZERO»
INSTEAD GF DUING SO EXPLLICITLY (THE FURMER IS GENERALLY FASTER)

NOTE THAT THE STACK FUR THE "GOTO"™ CASE HAS BEEN CUT=BACK BEFORE
CONTRUL IS THANSFERKED TU THE <FAULT ACTIUN>.
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THE  <ULISABLING ON STATEMENT> DISABLESs, OK VISARMS, THOSE FAULTS
CURRESPONDING TO THE <FAULT NAMF>S IN 1HE <FAULT LISI>,

N GENERAL, THE EXECUTIUN OF THE <ON STATEMENT> SHOULD BE FASTER
THAN PREVIOUSLYS MUREUVER, NO BLOCK EX11 1S REQUIREU TO DEACTIVATE
THE ARMEC FAULTS FOR Tht BLOCK.

28232 ALGOL 7 IWKITEAFTERT UOLLAR CAKU UPIN = 02:26-73

IHLS CHANGE IMPLEMENTS THE ABILTTY TU WRITE AFTbk CAKRIAGE CUNTROL.
THIS 1S A DOLLAR OPTION SET AROUND A FILE UECLARATIONs A SWITCH
PILE DECLARATION UK AN [/0 STATEMENT. It SET AKOUND A FILE
VECLARATION IT wWILL PERTAIN TN ALL 1/0 STAVEMENTS WHERE THAT FILE
NAME EXPLICITLY APPEARS.

IF WRITEAFTER IS SET AROUND A SWITCHM FILE LECLAKATIUNS IT PERTAINS
TU THOSE I/0 OSTATEMENIS EXPLTICITLY USING IHE SWITCH FILEJIV. IF
StT ARUUND AN I/0 STATEMENT, 11 JUST PERIAINS TU THAT 1/0 STATEMENT.,

VIVra Y. ALGOL = MQLEL I = 10‘16’72
THLS CHANGE GENERATES MUDEL II CODE BY LEFAULT. TO GENERATE MUDEL
l Lyut $SET MODELI HAS TU BE IN THE PATCh DELK WHEN CUMPILING ALGOL o

BI26T  ALUOL 7 ACCERT AS BUDLEAN INTKINSIC = 01=29-73

THE ACCEPT STATEMENT NOW RETURNS A BOULEAN VALUE. I} 1T IS USED IN
A BUULEAN EXPRESSIONs THE FROGKAM WILL NUT STOF AND WAIT FOR A
MESSAGE  BUT WILL ACCEFT ONE ONLY IF THE UFEKATOR HAS ALREADY TYPE(Q
UNE  IN.  WHEN A MESSAGE 1S WAITINGs VHE VALUE UF THE EXPKESSION
mILL Bt TRUE, UTHERWISE IT WILL Ht FALSE.

CXAMPLE S

IF ACCLET (P) THEN
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BEGIN
REPLACE P BY "STILL RUNNING"S
DISPLAY (P)3

END3

L0274 ALGOL = MEMOKRYUUMP = (03=23=73

THL1S CrHANGF IMFLEMENTS THE ABTLITY 10 CALL MEMORYDUMP IN DCALGOL.
THE SYNTAX 15:

MEMUORYDUMP(STHING) )

WHERE STRING MAS TU BE A S1IX(6) UK ELIGHT(8) BIT STRING.

g ALGOL = ALGUL = USR CUNTRULD SEUMNTATN = (03=23+73

PARAGRAPH FOUR OF LOUO7 GUF SYSTFM MISCELLANEA SHUULD
BE MUULFIED S0 AS TU REAU?

UNLY PROCELDURLS MAY Bt INGCLUDED IN A USER SEGMENT.
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HACKUP

BOLTS  WACKUE 1 RECONU CUUNT o lozzenrz

IF  THE RECURD UOPTIUN 15 USED tOK BALRUP» THE KECORD COUNT WILL
INCLUDE THE THKREE HEAUER RECORDS PLUS THE UNE BLANKR KECORD OF THE
Flue LABEL 1t IT EXISTS. THUS», PRINVING RECURD 15 OF A LABELED
FILE WHICH HAS GONE TO BACKUP WILL ACTUALLY PRINT RECURD 11 OF THE
PILEs FUR  EXAMPLE, TU UBTAIN THE FIKST THROUGH THE TWENTIETH
RECORUS, THE BIAS OF FOUUK IS USFL (RECURD 5 24),

1c
[ X =
[ X
1
tC

GACKUP T LANGUAGE KEY SPECIFIER 7 10728772

Mt ALGULs COBOULs AND FURTHAN KEY SPECLIEIERS AKE SIGNIFICANT ONLY
TU PRINTER (SYMBOLIC) PILES ANU THEREFURES SHOULD NOT BE USBED FOR
PUNCH FILES,

wolal BACKUP = "END" AS RANGF STUF INUICAIUR = 10=28=82

THE EBCDIC STRING M"END™ MAY BE USEUL AD A PUSSIBLE RANGE STOP
INVICATOR (BESIDES EITHER <INTFGER> UKk <"EBLDIC STRING">) WHICH IS
LUUIVALENT Tu SETTING THE STUP INTEGER TU 99999999,
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BASTC

Voilse BASIC <« DULLAR CAKD STATEMENT = 01%15=73

BASIC NOW PRUVIDFS THE USER WITh THE ABILLITY TU CUNTROL CUMPILER
OPTLICNS WITH 2 BASIC PRUGKAM STATEMENT,

LXAMPLLE ¢
100 & SET LINEINPU

THIS 1S PRUVIDED MAINLY FUR RASIC PRUGRAMS ENTEREU THROUGH CANDE
wHEKE ALL BASIC STATEMENTS MUST BEGIN WITH A LINE NUMBER,

SINCE  THIS IS A STATEMENT AND NOT A DULLAK CARD, THE OPTIUN "8%,
WHECH CONTROLS THE PRINTING UF DULLAR CAKDSs, WILL MHAVE NO EFFECT ON
THESE STATEMENTS.,

Voisy BASIC = "LENGTH" STHING FUNCTIUN = 0l=15=73

THE  STRING FUNCTIUN "LENGTH", WHICH KRELTURNS THt LENGTH OF A
CHARACTER STRINGs, MAY NUW BE ABRREVIATED AS "LENY,

LXAMPLE S

100 A% = mapC"
200 L = LENCAS)

LINE 200 ASSIGNS L THE VALUE OF 3,

29162 BASIC = BASIC CHARACTER DATA EXTENSION = 12=08=72

THE HANDLING OF CHARACTER STRINGS IN BASIC HAS BEEN EXTENDED IN THE
PULLOWING wAYSH
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1+ THE MAXIMUM LENGTH 0OF A CHARACTER STRING HAS BEEN

C = BASIC CHARACTER DATA EXTENSIUN. = 12?08?75AGF

" ecoecn SN Neae DEae SeeasSanm. - oaossseas

EXPANDED FROM 63 TO 255 CHARACTERS,

2¢ FIVE SYSTEM FUNCTIONS HAVE BEEN AULDEL FOR MANIPULATING

CHARACTER STRINGSs THEY ARE?

A

VAL(SS)

THIS FUNCTION HAS ONE AKGUMENT, Sss THIS
FUNCTION RETURNS A NUMERIC CONSTANT

CORRESPONDING TO THE VALUE OF 58+ S8 MAY BE
A STRING CONSTANTs STRING VARIABLE Ok A

" STRING EXPRESSIONs THE CHARACTERS OF WHICH

He

FURM A VALID NUMBER.
EXAMPLE S

106 AS = "™123,"

200 BS = n"375E+21"
300 N = VAL(AS + BS)
400 END

AFTER THE EXECUTTUN OF THE ABUVE PROGKAM, N
WILL HAVE THF VALUF 1.423375L+23.

STRE(N)

THIS FUNCTIUN HAS ONE ARGUMENTs No THE VALUE
RETURNED BY THIS FUNCTION IS A  STRING
CORRESPUNDING TO THE VALUE OF Ne N MAY HE A
NUMERIC CONSTANT, ARITHMETIC VAKIABLE OR
ARTTHMETIC EXPRESSIONs  THE STRING RETUKNED
BY STRS IS THE SAME AS 1F THE VALUE OF N HAD
BEEN PRINTED WITH A "PRINT"™ STATEMENT,

EXAMPLE S

v

100 S = STR$(123)
200 ENL

.AFTER THE EXECUTION OF THE ABOVE PRUGKRAM, S¢

WILL HAVE THE VALUF "123%.,

21
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Co EXTS(S8,5,E)

THIS FUNCTIUN "EXTRACTS™ A DESIGNATED SEGMENT
OF A CHARACTER STRINGs THE ARGUMENT S 1S THE
NUMBER OF THE CHARACTER POSITION IN S3 AT
WHICH THE EXTRACTION IS TO START AND THE
ARGUMENT E IS THE NUMBEKR OF THE CHAKRACTER
PUSITION IN 58 AT WHICH 1Ht EXTRACTION IS TO
END. S AND E MAY Bt NUMERLC CONSTANTS,
ARITHMETIC VARIABLES OR ARITHMETIC

EXPRESSIONS, S8 MAY Bt A STRING CONSTANT,
STRING VARIABLE DR STRING EXPRESSIONS,

EXAMPLE S

100 A8 = "1234567"
200 E$ = EXT8(A%,3,6)
300 ENV

AFTER THE EXECUTION UF THE ABUVE PRUGRAM, ES
WILL HAVE THE VALUF "3456".

e SCNCSS+08sN»S)

THES FUNCTION RETURNS AS A VALUE THE NUMBER
OF THE CHARACTER POSITION AT  WHICH A
SPECIFIED UCCURRENCE OF A STRING SEGMENT
OCCURS WITHIN ANDTHER STRINGs THE FUNCTION
RETURNS A VALUF GF ZEKO IF THE SPECIFIED
OCCURKENCE OF THF STRING SEGMENT DUES NOT
EXLST,

S8 IS THE STRING IN WHICH THE STRING SEGMENT
OCCURS AND US IS THt SEGMENT WHICH IS DESIRED.
THE ARGUMENT N IS THE NUMBER OF THE

OCCURRENCE WHICH IS DESIREL ANL THt ARGUMENT
S IS THE NUMBER OF THE CHAKACTER POSITION IN
S& AT WHICH THE "SCAN" IS TU BEGIN, S$ AND O
§ MAY Bt STRING CUNSTANTS» STRING VARIABLES
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ko

OR STRING EXPKESSIONS ANU S AND E MAY BE
NUMERIC CUNSTANTS, ARITHMETIC VARIABLES OR
ARITHMETIC EXPRESSTUNS.

EXAMPLE S

100 S8 = "ABHCHRDBBEBB"
200 P$ = npB"

300 A = SCN(SS,P3$,101)
400 B = SCN(SS,PS»1s4)
500 C = SCN(SSE,P8s2,7)
600 D = SCN(SE,P8,551)
700 END

AFTER THt ABOVE PROGRAM 1S EXECUTED A WILL
HAVE THE VALUE TwUs, B WILL HAVE THE VALUE
FIVE, € WILL HAVF THE VALUE 11 AND "D" WwILL
HAVE THE VALUEL ZFRN BECAUSE STARTING WIIH THE
FIRST CHARACTER 00t S$ ThERE IS NO FIFTH
CCCURRENCE OF Ps,

REPS(SE,05»NEsNsS)

THIS FUNCTION RETURNS A STRING WHICH IS
FORMED BY "REPLACING" SPECIFIED OCCURKENCES
GF A SEGMENT OF A STRING WITh NEw STKING
SEGMENTS,

THE ARGUMENT S$% IS THE SOURCE STRING IN WHICH
THE *"REPLACEMENTS® ARE T0 UCCUR. O3 1S THE
STRING SEGMENT wHICH IS TO bt REPLACED bY THE
NEWw SEGMENT N$s THE ARGUMENT N SPECIFIES HOUW
MANY OCCURRENCES OF 0% ARt 10 Bt REPLACED AND
THE ARGUMENT S SPECIFIES THE NUMBER UF THE
CHARACTER POSITION AT WHICH THE SEARCH AND
REPLACEMENTS ARE T0 BEGIN. AS WITh THE OTHER
FUNCTIUNS THE STRING ARGUMENTS MAY BE STRING
CONSTANTS, STRING VARIABLES UR STRING

EXPRESSIONS AND THE NUMERIC ARGUMENTS MAY BE

23
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NUMERIC CONSTANTS, ARITHMETIC VARIABLES OR
ARITHMETIC EXPRESSTONS.

4
IF THE ARGUMENT N (THE NUMBER OF REPLACEMENTS
TO BE MADE) IS LESS THAN ZERO, THEN ALL
OCCURRENCES UOF 0Of, STARTING WITH THE STH
CHARACTER IN THE STRING S8 WILL BE REPLACED,
IN THIS CASE THE STRING TO BE KEPLACED (I+Es»
0%) CANNUT BE THE NULL STKING,

IF N IS EQUAL T0 ZERO NU REPLACEMENIS ARE
MADE AND THE VALUE RETUKNED BY REPS 1S A
STRING EQUIVALENT TU 58,

WHEN N IS GREATER THAN ZEKU, THEN BEGINNING
WITH CHARACTER S OF S$s N OUCCURRENCES OF OS$
ARE REPLACEU BY NS$,

EXAMPLE S

100 A = ABBCBBNDBBEBH"

200 BS = "uB"

300 D$ = REPS(AS.,BSs"=",1,4)
400 ES = REPS(AS,BE»"X"),"1,7)
500 F$ = REPS(As,BSs"8",2,1)
600 END

AFTER EXECUTIUN OF THE ABOVE PRUGKAM DS WILL
" HAVE THE VALUE "ABRC=DBHEBB", E$ WILL HAVE THE
VALUE "ABBCBBDXEX™ AND "F$" WILL HAVE THE VALUE
- "ASC#DBBEBB"™,

L0163 BASIC = TIME AND UATA FUNCTIONS = 1li=12=72

THE B6700 BASIC LANGUAGE NOW PROVICES THE PRUGRAMMER WITH THREE
TIME FUNCTIUNS AND TWO DATA FUNCTIONS WHICH CAN BE REFERENCED BY A
BASIC PROGRAM, ’ : ' -

TIME FUNCTIONS!
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1. CLKS

THES FUNCTION PROVIDES THF TIMt UF DAY AS A STRING SIX
CHARACTERS LONG IN THE FORMS

HHS$MMB

WHERE  mHH" IS HOURS», "MM® IS MINUTES», ANU "B"™ IS A BLANK SPACE.
THE TIME 1S BASEL OUN A 24=HUUK CLOCK,

2. BCL

TH1IS FUNCTION RETURNS THE TIME OF DAY» BASED UN A 24=HOUR CLOCK,
IN HOURS ANU UECIMAL FRACTIONS OF THe HOUR. FUR EXAMPLE, A
PRUGRAM KRUN AT 3145 FM WHICH REFERENCES "bCL"™ WILL RECEIVE AS A
VALUE FQOR "BCL"™ THE NUMBER 15,75,

3, TIM

THIS FUNCTIUN RETURNS THE FLAPSED PRUCESSUR Timt SINCE THE JOB
HEGAN, THIS TIME IS EXPRESSED IN SECUNDS ANUL DECIMAL FRACTIONS
aF SECUNDS.

VATE FUNCTIONS?

1« LATS

THIS FUNCTION FROVIDES THE CURKRENT  DATE AS A STRING EIGHT
CHARACTERS LONG IN THE FORMI

MM/ZDOD/ZYY

wHERE nMm® 1S THE CUKRENT MONTH, "ubL"™ IS THE CURRENT DAY, AND
"YY"™ 1S THE CURRENT YEAK,

2¢ 1DA
THIS FUNCTIUN RETURNS A SIX=nIGIT INTEGER OF THE FORM
YYMMDD

WHERE nyy" IS TwO DIGITS KEPRESENTING THE YEAR, "MM® [S TwQ
DIGITS REFRESENTING THE MONTHs ANU  "UD" IS TWO DIGITS
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REPRESENTING THF DAY,

ALL  FIVE FUNCITUNS MAY BE USED DIRECTLY IN A "PKRINT"™ STATEMENT (E.
Ges "10U PrINT UATS"™)e ALSO, THE FUNCTIUNS "CLKS$™ AND "DATSE"™ MAY
BE ASSIGNED 10 STRING VARIABLES. ANL "T1lM®, "BCL™, AND "IDA"™ MAY BE
ASSIGUNED TU WUMERIC VARIABLES,

voled BASIL = RESTURE & DATA STMT EXT&NSIENs * 1leyS5=72
THE  "DATA"™ STATEMENT IN HBASLIC HAS BEEN EXTENDED SO THAT NOW STRING
VATA AND  NUMERIC UDATA AKF STORED INVERNALLY AS TWU SEPARATE UDATA
LISTS,

AN ADUITION, 17 IS ALSO NU LONGER NECESSAKRY TU ENCLUSE IN wUUTES
STRING  CUNSTANTS APPEARING IN  ODATA  STATEMENTS, FOR  UNQUOTED
STRENGS IN DATA STATEMENTS EADING BLANKS ARE IGNURED, BUT ANY
BLANKS FULLUWING THt STRING ARE NOT TGNUKEDe AN UNGUOTED STRING IS
CUNSLIDERED TO Ht ANY UATA L1ST ELEMENT wHICH DUES NUT BEGIN wITH A
WUUTESs NUMBEKR, +5 =4 o» UK @,

LXAMPLE S

10 READ A, Bs X85 Y§

20 PRINT "a=" A, "g=" g

30 DATA FIRST THINGs 95 17, %46

40 PRINT "xg=" x5, "Vg=" Y§

S0 END
WHEN  COMPILED AND EXECUTEU THIS PRUGRAM WILL PRUDUCE THE FOLLOWING
UUlpuTs

AR Y B= 17
X8=F [RST THING Yé=46

IN  Tht EXAMFLES LINE 10 CUNTAINS TWU NUMERIC VARIABLES FOLLUWED BY
TWU  STRING VARIABLES AND THE DATA ELEMENTS IN LINE 30 ARE URDERED
nITHUUT  REGARLD Tu WHETHER THEY ARE STRING UR NUMERIC CONSTANTS,
THE  UNLY SIGNIFLCANT CONSIUEKATIUN IS THAT THE NUMERIC DATA ITEMS
AFFEAR IN  1HE OUKUDER IN  WHICH THEY ARE 10 BE ASSIGNED To THE
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VAKIABLES A AND B, AND THAT THE STRING DATA ITEMS APPEAR IN THME
URUER IN WHMICH THEY ARE TO Bt ASSIGNED TO THE STRING VARIABLES X§
ANU Y8,

THE  "RESTORE®™ STATEMENT HAS ALSO BEEN LXPANDED TU HANDLE THE TwD
SEPARATE LISTS FUR DATA STATEMENTS,

THE KRESTORE STATEMENT NUW HAS THE FOLLUWING FOKMATS

RESIORE
UK

RESTORE =
ORr

RESTORE $

THE FURM "RESTORE™ INSTRUCTS THE PRUGKRAM TU RETUKN TO THE START Of
THE NUMERLIC UATA LIST ANUD TO KRETURN TO THt START OF THE STRING DATA
L1ST FOR THE NEXT CONSTANTS TO BE ASSIGNED IN A KEAD STATEMENT,
"RESTURE #* INSTRUCTS THE PKOGRAM TU RETURN TU THE START UOF THE
NUMERIC DATA LIST ONLYs THE FURM "RESTURE $" INSTRULTS THE PROGRAM
10U KETURN TO THE START OF THE STHING UATA LIST ONLY.

LXAMPLES

10 UATA STRING1, 13» 76 STRING2
20 READ A,B

30 PRINY "A1 30 A AND B=" A R
4C READ X3

50 PRINT "™AT S0 x$=" x$

60 RESTCURE &

70 READ Y$

80 PRINT "AT 40 Y$=" Y§

90 RESTURE »

100 READ €

110 PRINT "AT 110 C=" (

120 RESTURE

130 READ A%, B$, X, Y

140 PRINT Xs Y, ASs B

150 ENOD
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WHEN CUMPILFU AND EXLCUTED, THIS FRUGRAM WILL PRODUCE THE FOLLOWING
UUTPUT?S

AT 30 A AND B=® 13 76

AT 50 X$= STHINGI

AT 80 Ys= STKRINGI

AT 110 C= 13

14 76 STRINGI STRING2

woizsz BASIC = STKING VARIABLF NAMES = 11=C5=72

BASIC NUW  ACCEPTS STRING VARIABLE NAMES CONSISTING OF A LETTER,
FOLLUWED HBY A SINGLE DIGIT, FOULLOWEL BY A DOLLAR SIGNs FOR
LXAMPLE, "a9$" IS NUW A VALLID STRING VARIABLE NAME IN BASIC.

NUTES THIS APPLIES UNLY TO STRING VARIABLES AND NUT TO STRING ARRAY
NAMESe STRING ARRAY NAMES MAY QNLY BE IN THE FORM ™AS™,

1C
1
[ X

BASIC = STRING FUNCITONS = 11=05=72

S
[ Jeod

BASIC PRUGRAMS MAY NOWw CONTAIN USER DEFINED STRING FUNCTIONSs THE
USER MUST DEFINE HIS STHRING PUNCTIONS USLING THE "DEF"™ STATEMENT.

FORMAT

1« N UEt FNAS = F
2. N DEF FNAS(U) = ¢t

WHERE N IS THE LINE NUMRER (F THE Dtf STATEMENTs A IS AN
ALPHABETIC CHARACTER INSERTED BY THE USER, E IS5 AN EXPRESSION
wHICH, wHEN EVALUATED» YIELDS A STRINGs AND D IS A LIST OF ONE
UR MOKE LUMMY VARIABLES SEPARATED bY CUMMAS.

A UUMMY VARIABLE CAN BEF A STHING VARIABLE Ok AN ARITHMETIC VARIABLE
ANU 15 ULSEU UNLY AS A PLACE HULDER FUR ThHt VAKIABLE WHICH wlLL Bt
USLU WHEN THe FPUNCTLIUN 1S CALLED,

THL UbER DLFLINEL  STRING FUNCTIUN MAY BE USED IN A BASIC PROGRAM
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WHEREVER A STRING VARIABLE CAN BE USED.
EXAMPLE S

100 DEF FN C$(X$,Y$,S) = X$ + SPACE(S) + Y8
200 LET As = "A VERY"® |

300 LET BS = "60OD BEGINNING®

400 LET F$ = FNCS(AS,B$,10)

500 END

AFTER THE EXECUTION OF LINE 400, F$ WILL CONTAIN THE
STRING ™A VERY GOOD BEGINNING®.

volae BASIC = MULTIPLE STMT mDEF"™ FUNCTIONS = 11=05=72

THE “DEF® STATEMENT HAS BEEN EXPANDED SO THAT THE BASIC PROGRAMMER
MAY NOW WRITE MULTIPLE STATEMENT FUNCTIUNS FOR THOSE FUNCTIONS
WHICH CANNDT BE EXPRESSED IN A SINGLE LINE "DEF® STATEMENT. THE
FIRST STATEMENT OF A MULTIPLE LINE FUNCTIUN &S OF THL FORM3 :

1¢e N DEF FNL
2« N DEF FNL (D)

WHERE *N® IS THE LINE NUMBER OF THE "DEF™ STATEMENT, ®L"™ IS AN
ALPHABETIC CHARACTER INSERTED BY THE USER, AND "U"™ IS A LIST OF
ONE .OR MORE DUMMY VARIABLES SEPARATED BY GCOMMAS,

IF  THE FUNCTION RETURNS A STRING AS A VALUE FOR THE FUNCTION» THEN
THE "DEF® STATEMENT MUST BE IN ONE OF THE FOLLOWING FOKMS3

1¢ N DEF FNLS
2¢ N DEF FENLS (D)

THE FIRST STATEMENT OF THE FUNCTION IS FULLOWED BY THOSE STATEMENTS
WHICH DEFINE THE FUNCTIONs THE LAST STATEMENT OF THt FUNCTIUN MUST
BE OF THE FORME

N FNEND

WHERE "N® IS THE LINE NUMBER OF THE "FNEND™ STATEMENT,
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THIS STATEMENT INDICATES THE END OF THE MULTIPLE STATEMENT FUNCTION.

"DEF" STATEMENTS MAY NOT BE NESTED. FURTHERMORE» FUNCTIONS DEFINED
BY "DEF®™ STATEMENTS CAN BE EXECUTED ONLY BY INVOKING THE FUNCTION
WITH A FUNGTION CALLs SPECIFICALLY, TRANSFER OF PROGRAM CONTROL
INTO THE RANGE OF A FUNCTION SUBPROGRAM BY ANY STATEMENT OTHER THAN
A FUNCTION CALL IS NOT PERMITTEDs ALSOUs -TRANSFER OF PROGRAM
CONTROL FROM THE RANGE OF A FUNCTION SUBPROGRAM IS NOT PERMITTED
EXCEPT BY NORMAL RETURN FROM THE SUBPROGKAM (Is Es» THE EXECUTION
OF A "FNEND" STATEMENT).

THIS "DEF® STATEMENT EXPANSIUN ALSO PRUVIDES THE BASIC PROGRAMMER
WITH THE ABILITY TO SPECIFY VARIABLES TO BE USED AS "LOCAL"
VARIABLES IN THE FUNCTIONs TO SPECIFY A VARIABLE AS BEING "LOCAL™,
LIST THE VARIABLE NAME IN THE “DEF" STATEMENT FOLLOWING THE
FUNCTION NAME AND ARGUMENT LIST,

EXAMPLE

10 FUR I =0 T0 S

20 X = FNF (1)
30 PRINT I "FACTORIAL=" X
40 NEXT 1

50 OEF FNF (N) Is X
60 IF N <> 0 THEN 90
70 FNF = 1

80 GOTO 140

90 X =

100 FOR 1T = 1 TO N
110 X = X « |

120 NEXT 1

130 FNF = X

140 FNEND

150 END

THE EXAMPLE WILL PRODUCE THE OUTPUTH

0 FACTORIAL =
1 FACTORIAL = 1
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2 FACTORIAL = 2

3 FACTORIAL = 6

4 FACTORIAL = 24
5 FACTORIAL = 120

LINE 50 OEFINES THE FUNCTION "F" T0O HAVE ONE ARGUMENT *N® AND TWO
LOCAL VARIABLES "I™ AND "x", BY DEFINING "I" AND "X® TQ BE LOCAL,
THE USE OF THESE VARIABLES IN THE FUNCTION WILL HAVE NO EFFECT ON
THE GLOBAL VARIABLES ""I"™ AND "X" USED IN LINES 10 THROUGH 40,
LINES 70 AND 130 ASSIGN VALUES TO THE FUNCTIUN "F", FUR A MULTIPLE
LINE FUNCTION WHICH IS DEFINED AS A STRING FUNCTION (Es Ges "100
UEF FNAs (BS» X) C8")» THE FUNCTION VALUE ASSIGNMENT MUST SPECIFY
THE FUNCTION NAME FOLLOWED BY "g® (E. Ges 200 FNAS = "THIS IS THE
FUNCTION VALUE™).

90133 BASIC 1 DOLLAR ORTION "0LD BASICY @ izziesl

THE OOLLAR CARD OPTION "ULOBASIC® (RESET BY DEFAULT) HAS BEEN
PROVIDED SO THAT WHEN METHODS nF HANDLING CBRTAIN BASIC CONSTRUCTS
ARE CHANGED IN B6700 BASIC THE USER MAY» IF HE WISHESs AVOID THESE
CHANGES BY SETTING THE OPTION OLDBASIC, WHEN ULOBASIC IS SET
PRUBRAMS wILL COMPILE AND EXECUTE AS IF THE CHANGE HAD NEVER BEEN
MAUE » CURRENTLY THE CHANGES DETAILEV BELOW HAVE BEEN MADE.
HUWEVER, IN THE FUTURE OTHER FFATURES MAY BE IMPLEMENTED FOR WHICH
LEAVING THE OLD METHOD IN THE COMPILER MAY HBE DESIRABLE, 1IN THESE
CASES SETTING THE UOPTION OLDBASIC WILL CAUSE THE CONSTRUCT IN
GUESTION Tpo BE HANDLED AS PREVINUSLY,

l¢ THE HANDLING OF THE INPUT STATEMENT HAS BEEN CHANGED SO
THAT NOW THE ONLY DELIMITER IN THE INPUT DATA LIST IS A
COMMA, (BY SETTING OLDBASIC THE OLD METHOD OF BOTH
BLANKS AND COMMAS AS DELIMITERS WILL BE USED)s THIS
CHANGE ALLOWS BOTH NUMERIC AND UNQUOTED STKRING DATA TO
CONTAIN EMBEDDEDL BLANKS, WHEREAS THE OLD METHOD WILL
INTERPRET THE BLANKS AS DELIMITERS,
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PAGE

2

EXAMPLE?S
100 INPUT AsSS
200 END
WHERE THE INPUT DATA LIST 1S3
12 34%,STRING VALUE,»12

THE ABOVE EXAMPLE WITH OLDBASIC SET WOULD CAUSE THE
VARIABLEs As» TO BE ASSIGNED THE VALUE 12 AND S$ TO BE
ASSIGNED THE VALUE "345%,

WITH OLDBASIC RESET ™A"™ WOULD BE ASSIGNED THE VALUE 12345
AND "S$" WOULD BE ASSIGNED THE VALUE "STRING VALUE",

THE HANDLING OF "MAT INPUT®™ STATEMENTS HAS BEEN CHANGED
SO THAT NOW WHEN A "MAT INPUT™ STATEMENT IS EXECUTED IT
DOES NBT KEEP READING DATA ELEMENTS UNTIL THE ARRAY IS
COMPLETELY FULLe INSTEAD IT WILL FILL THE ARRAY, IN ROW
ORDER» UNTIL IT FINDS THE END UF THE UATA LIST., THE DATA
LIST CONSISTS OF ONE LINE OF INPUT FROM AN EXTERNAL FILE
OR REMOTE OEVICE, OR ONE CARD OF INPUT FROM BATCH MODE
(SEE #3 BELOW).

EXAMPLED

100 MAT INPUT A(3,3)
200 MAT PRINT A
300 END

WHEN LINE 100 IS EXECUTED THE PROGRAM WILL WAIT FOR THE
DATA ELEMENTS FOR MATRIX "A®". IF THE INPUT LIST IS

16296344
THEN LINE 200 WILL PRUDUCE THE OUTPUT!

2 3

WHEN USING "MAT INPUT™ WITH ONE UIMENSIONAL ARRAYS (1.t
VECTURS)s IF THE NUMBER OF DATA ELEMENTS INPUT IS LESS

32
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e

THAN THE SIZt  UF  THE VECTUKRs THEN THL VECTUR wWIpLL BE
RESIZEU TU HBE ELQUAL IN SIZE TU THE NUMBEK OF ELEMENTS
INPUT (SEE RELATELD SYSTEM NUTE UO197)s

EXAMPLE S

100 MAT INPUT AC15)
200 MAT PRINT A
30C END

WHEN LINE 100 IS EXECUTED THE PRUGRAM wilL wWALT FOR THE
DATA PUK MATRIX "Av, 1F THt INPUT ]S

112o3.54»506

THEN ™A™  wlLL BE RESTZED TUu CONTAIN ONLY THESE SIX
ELEMENTS. ANY ATTEMFT TU INDEX MATHLX ™A™ WITH AN INUEX
VALUE GREATER THAN SIX WILL PRUDUCE AN "INVALID INDEX™
ERROR. LINE 200 wWILL PRODUCE THE GUTPUTS

1 ’ 3 4 9
6

THUS, A  VECTUR CAN BE RESIZED TU AN SI1Zts "N", WITH THE
STATEMENT

100 MAT INPUT A(N)

AND  THEN  SUFPLYING "N DATA ELEMENTS WHEN THE STATEMENT
IS EXECUTED,

BY  SETTING ULDBASIC "MAT INFUT™ STATEMENTS wiLL CONTINUE
TG FXPECT  UATA UNIIL THE AKRKAY 1S CUMPLETELY tuLls THUS
PREVENTING PFARTVIAL FLILLING UF Twu DIMENSIUNAL ARRAYS AND
ALSO IHE HESLIZING THAT MAY UCCUR wiTH VECTURS.

THE AMFERSAND CHARACTEHR (lebks ™&™) LAN NUW BE USFD AS A
CUNTINUATION CHARACTEK FOK DATA BfING SUFFLIEL T0 A "MAT
INFLTY STATEMENT (SEE SYSTEM NUTE DOIYB FUR AN EXAMPLE
AND  RULES ABUUT  THE USE UF THE AMFEROANU)s wHEN IT IS
NUT  FUSSIHLE TU  FUT  aLL THE DATA UN ONE LINE OF INPUT
(FROM  KREMOTE  DEVICES) b UNE CARL (FRUM BATCH MODE) THE

33
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USE  UF THE AMPEKSAND AS THE LAST DATA ELEMENT WILL CAUSE
THt PROGRAM TO CUNYLINUE LUOKING FUR DATA,

BY SETTING OULUBASIC THE USE UF THEL AMPERSAND AS A
CONTINUATION CHARALTER IS NULLLHIED HOWEVER, IT IS
UNNLCESSARY SINCE SETIING ULDBASIC WILL CAUSE ®*MAT INPUT"
STATEMENTS  TUO CUNTINUE READING DATA UNTIL THE ARRAY IS
CUMPLETELY FILLEUD,

2112 BASIC D DET PUNCTLIUN In BASIC = 12718-72

THe  FUNCTION "UET™, WHICH RETURNS THE VALUE UF THE DLTERMINANT OF
Tht  MATRIX WHICH WAS LAST INVFRTED VIA VTHE "INV"™ FUNCTION, IS NOW
fMPLEMENTED IN B6700 BAS1Cs DET HAS NU ARGUMENTS ANU MAY BE USED
IN AN ARITHMETIC EXPRESSION OR BE REFEKRKED TU DIRECTLY BY A PRINT
STATEMENT.,

132 BASIC = COTANGENT FUNCTION 1N BASIC = 12e10=72

THE  CUTANGENT TRIGUNOMETRIC FUNCTIUN IS NOW IMPLEMENTED IN BASIC.
IT IS KEFERENCED AS "COT(X)"™, WHFRE X IS THE ANGLEs EXPRFSSED IN
KAUIANS, WwHUSE COTANGENT IS Tn BE FUUNL. IT MAY HBE USED ANYWHERE
IN A BASIC PRUGRAM [WAT A BASIC MATHEMATICAL FUNCTION CAN BE
REFERENCED .

wol97 BASIC = NUM FUNCTIUN = 01-15-73

FHE  NUM FUNCTIUN IS NOW IMPLEMFENTED IN b6700 BASICe THIS FUNCTION
RETURNS IHE WuMBEN OF  UATA FLEMENTS ENTEWKED INTO THE LAST ARRAY
NHICH WAS FILLED BY A MAT INPUT STATEMENI,

LF THE ARRAY HAS ONLY ONt DIMENSION (letes AT IS A VELTOR) AND THE
NUMBER  OF  UATA  FLEMENTS INPUT  TuU THAT VECTOR VIA THE MAT INPUT
STATEMENT IS LESS THAN THE SIZE UF THE VLCTUR, THEN THE VECTUR WILL
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BE RESIZEU TG EBE AS LAKGE AS THF NUMBEK UF UATA ELEMENTS WHICH WERE
INFLT IN  THIS CASE NUM WILL CUNTAIN IHE NUMBER OF LATA FLEMENTS
INPUT, wHICH ALSU willLlL HBE THE NFW SI1ZE OF ThHE VECTOUR.

LXAMPLES

100 CIM AC15)

200 MAT INPUT A

30O PRINT "NuM =" NUM
400 AC7) = 10

500 ENU

WHEN  ThE  ApUVE PRUGRAM IS EXECUTED THE STATEMENT IN LINE 200 WILL
NALT  UNTIL  THE DATA ELEMENTS POUR THE ARKAY A HAVE BtEN SUFPLIED.
IF THE UATA 1S THF VALUES 1, 2, 3» 4 ANL 5, THEN ACl) THROUGH AC(S)
WILL BE ASSIGNED THE VALULS OnF THRUUGH FIVE AND A WILL BE RESIZED
TO BE UNLY FIVE ELEMENTS LONGs LINE 300 WwILL T1HEN PRODUCE THE
uuipyrs

NUM =2 5

AFPTER THAT LINE 400 wlLL GET AN INVALID INUEX ERRUR BECAUSE A IS
UNLY FIVE LUNG AND LINE 400 ATTEMPTED TU INUEXR THE SEVENTH ELEMENT
Uk A, (NOTFSY THE PRUGRAMMELR CAN  RESIZE VECTUK A BACK TO 15
ELEMENTS LATER IN THE PRUGRAM BY USING Tt STATEMENTS

350 MAT INPUT A(15)
ANL THEN WHEN LINE 350 IS EXtCUTED SUPPLYING 15 UATA ELEMENTS.)

PO Tiwd DIMENSIONAL ARRAYS FILLFD BY A MAT INPUT STATEMENT NUM WILL
CUNTAIN THE NUMBER UF UATA ELEMENTS INPUT Tu THE ARMAY, THE AKRAY
wILL NOT BE RESIZED IF 1THE NUMBER OF ULATA ELEMENTS INPUT 1S LESS
THAN THE SI12t OF THE AKKAY.

POk BOUTH Twu DIMENSIUNAL AND UNE DIMENSIUNAL ARKRAYS, [F THE NUMBER
ufF DATA ELEMENTS IS MURE THAN THe SIZE OF THE ARRAY, THEN THE MAT
INFUT  STATEMENT  wILL IGNURE THt EXCELSS DATA AND NUM WILL BE EQUAL
TU THE SIZE OF THE ARKAY,

BY SETTING THE OUPTION "OLUBASIC™ (SEE SYSTEM NUTE DU193) MAT INPUT
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STATEMENTS wWILLs AS IN THE PAST, CAUSE THE ENTIRE ARRAY TO BE
FILLED AND THUS AVOIL THE KESIZING UF\VELTURS.

DO203  BASIC o UASCY CHAKACTER FUNCTIUN = 01715273
THE  "™ASC"™ FUNCTIUN 15 NUW IMPLEMENTED IN ©86700 BASIC. THE VALUE
RETURNEU  BY THIS FUNCTIUN IS THE NUMERIC VALUE UF THE SPECIFIED
LBCDIC CHARACTER., If  THE CHaRACTER CANNUT BE PRINTFD AN
ABURLVIATION Ffur THE CHARACTFR MAY BHE USEDs THE ABBREVIATIONS
wHICH THE FUNCTION wILL ACCEPT ARE NULs SUHs STXs ETXs HT, DELs VT
FEs  CRs SO, SI, DLEs DC1, DC2, DC3, DC4, BYS, CAN, tEMy» FS, GS» RS,
USs, LF» ETHs FSCs ENG» ACK, BEL, SYN, EOTs NAKs SUH ANU SP,

EXAMPLE S

100 PRINT ™1 =", ASC(1)

200 PRINT ™A 3", ASC(A)

300 PRINT "LINE FEEDL=", ASC(LF)
400 PRINT "NUL =", ASC(NUL)

500 END

WHEN EXECUTED THE ABUVE PROGRAM WILL PRULUCE THE FOULLOWING OUTPUT!

1 = 241
A = 193
LINE FEED = 37
NUL = O

vo<204 BASIC = APOSTRUPHE = AS COMMENT SIGN = Q1=15=73

IHt  APCSTROPHE CHARACTER CAN NUW BE USED IN BASIC PROGRAM
STATEMENTS TO INDICATE THAT THE REMAINUER UF A LINE IS A CUMMENT,
ANYTHING 1IN A BASIC STATEMENT FOLLUWING AN APUOSTROPHE wILL BE
TREATED AS EXPLANATURY KREMARKS.,

Vo205 BASIC = EXPANDRLO "IF"™ SYNTAX <= 01
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THE "1F" STATEMENT IN BASIC HAS BEEN EXPANUEDL TOU ALLUW STATEMENTS
UF THE FOURMS

1V <BOOLFAN EXPRESSIUN> GU Tn <LINE NUMBEHR>
LXAMPLE 1

650 IfF A<t GU TO 1100

Vozo6 BASIC = LIMIT DULLAR CAxL OPTION = 0l1=15=73
THE OULLAR CARD UPTIUN "LIMIT"™ 1S NUW IMPLEMENTED IN BASICs THE
FPRUPER FORMAT ISt

LIMIT <INTEGWER>

THE BASIC COMPILER wlLL TEKMINATE CUMPILATION uF A PrOGRAM IF THE
NUMBER OF SYNTAX ERKORS IN THE PRUGRAM EWGUALS UR EXCLEUS <INTEGER>,
if  THE LIMIT OUFTIUN IS NUT SPFCIHIED TheE DEPAULT VALUE IS 100 (10
IF CALLED FRUM CANDE).

29207 BASIC = RELATIENAL UPLPATUES - 91:12::2
BASLIC ANUW  ALLUWS RELATIUNAL OPERATURS UF THE FORM = JEQss OTHER
ACCEPTABLE OPERATORS ARE oLTes oGTes sLEes ANU oNboo

LXAMPLE

100 IF A «NEe B THEN 200

vocug BASIC = INPUT=UUTPUT STATEMENTS = Ul=22=73

Al

B6700 BASIC HAS BEEN EXTENDED SO THAT INPUT LISTS, UF “READ®™ AND
"INPUT" STATEMENTS, AND UUTFUT LISTSs UF "PRINT™ OTATEMENTS, MAY
NOnm SPECIFY 48 ITEMS. THE PRFVIUUS LIMII wAd lé,
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§220y  BR3IC - IINPUTT STAIEMENT IN BARIC 2 01708773

IHE "B6700 BASIC LANGUAGE MANUAL® IS IN ERKOK IN ITS DESCRIPTION OF
THE INPUT STATEMENT. THE MANUAL STATES, "EAGH TIME AN INPUT
STATEMENT IS EXECUTEU» THE NEXT DATA ITEMS IN THE FILE ARE READ."
THE MANUAL SHOULD KEAD "EACH TIML AN INPUT STATEMENT IS EXECUTED,
IMEN  STARTING wiTH THE NEXT LANE UF DATA, DATA ITEMS IN THE FILE
ARL KEAD "

LXAMPLES

100 FOR T = 1 To 3

200 INPUT FILE NUMBERS, ACI),BCI)
JOO NEXT |

400 ENUD

WHERE FILE T"NUMBERS" CUNTAINS THE FOLLUWING THREE LINES OF
UaTA

1, 24 3, 4
9, 64 7o Hr 9» 10
11, 12, 13

THL MANUAL INCURRECTLY IMPLIES THAT THIS PROGRAM WILL ASSIGN VALUES
10 THE MATRICES A AND B SO THAT:

ACLl) = (1) = 2
A(2) = 3 B(2) = 4
AC3) = 5 B(3) = 6

HUWEVER» THF CUHRECT RESULTS ARF

ACl) = 1 v(1) =
AC2) s % B(2) = 6
AC3) = 11 H(3) = 12

LOzel BASIC = "PHRINT" STATEMENT IMPROVEMENTS = (leg29e=73

IHE  FULLUWING TwU CHANGELS HAVE ®BEEN MADE  TU THE BASIC PRINT
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BASLC = "PRINT"™ STATEMENT IMPRUVEMENIS = 01_29_7§A6t

L X K N1 - L X X X X N} s aBn® SeaeueseToee - “ameooanae

STATEMENT

ls

2.

EACKH PKRINT  STATEMENT  wHICH PRINTS 10 A PiLt wILL NOW
BEGIN WRITING ITS DATA OUN A NEW LINE ANU CONINTUE OVER AS
MANY LINES AS NEEUED (AS DOCUMENTEL IN THt "B6700 BASIC
LANGUAGE"™ MANUAL PP 4=13),

IF  THE LAST PRINT STATEMENT (NUT Tu A FILE) IN A BASIC
PRUGRAM IS TERMINATED wITH A CUMMA UK A SEMILCOLON THAT
QUTRUT  LIST WILL NUW HE PKRINTED WHEN THt FROGRAM IS
TERMINATEUD

39
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BINDLR *

Lol1s5e6 BINUER = ALGOL 10 ESPUL BINDING = 93:15:72

IT IS NOWwW FUSSIBLE TO BIND ALGNL AND DCALGUL PRUCEDURES TO THE MCP
SUBJECT TU THE FOLLUWING RESTRICTIUNSS

le THE PROCEDURE MUST BE LEVEL TWO Uk HIGHER.

2¢ IF THE PROCEDURE IS LEVFL TWQ ANL REFERS Tu MCF GLOBALS»
SINTRINSICS MUST BE SET DURING CUMPILATIUN,

J¢ THE PFRUCEDURE MAY KEFFR  UNLY 10 LCECLARED ITEMS WITHIN
[TSELF Ok IN THE UUTER BLOCK OF TrHE MLP,

UTHERWISE NORMAL BINDING PROCEDURES AFFLY.
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CANDE

CANDE = EXCLUDE CUMMAND = 11=20=72

1c
1c
[ X
[ J
o

A NEW CANDE EDITING CUMMAND, EXCLUDES, HAS BEEN IMPLEMENTEDs THE
SYNTAX PARALLELS THAT F(UR MERGF AND REMERGL==THE KEYWURD "FXCLUDE"
(MINIMUVM ABBREVIATION "EXC") FOLLOWED BY A FILE NAWME ANO OPTIONAL
SEWUENCE RANGE LIST. ANY LINE IN THE WURKFILEL WITH THE SAME
SEWUENCE NUMBER AS A LINE TN THE EeXCLUDE FILE IS DELETED.
(UNMATCHED LINES IN THE EXCLUDF FILE ARL IGNOURELs) EXCLUDF MAY BE
UTILIZEC ALONG WITH FIND=TU=FILF TO DELETE SELECTED LINES IN A FILE,.

| ] -t
[ ] <]
L LN
| ¥
[ X

CANDE 7 INCREAZE MAXSTATIUNS, MAXTASKS 7 01213273

THE  MAXIMUM NUMBER OF STATIONS (MAXSTATIONS) THAT MAY BE ATTACHED
U CANUE HAS BEEN INCKEASEU FRUM 25 TO 35, AND THE MAXIMUM NUMBER
UF  TASKS WHICH MAY BE ACTIVE AT ONE TIME (MAXTASKS) HAS BEEN
INCREASED FROM FIVE TO TEN, IN SYMBOL/CANDE AND SYSTEM/CANDE AS
UISTRIBUTED,  THE MAXIMUM NUMBFR UF SIMULTANEUUS EUITING FUNCTIONS
UR  LISTINGS (MAXWURKS) KEMAINS SIX. ALL THESE PAKANETERS MAY BE
VARIED TO SULT THE LOCAL INSTALLATION, BY RELUMPILING CANDE.

9953? CﬁNDE = PAGESKIP VARIANT = 01-&5-73

CANDE NOW  SETS THE PAGESKIP VARIANT RAIHLR THAN TUGGLE(3] TO
INULCATE NEW<ePAGE ACTLION IN DCWRITE WRITE MESSAGESs THIS FEATURE
IS USED IN SENDING FULL=PAGE QUTPUT TU SUKREEN DEVICES,

XY CANDEL = HISTRY PRUCSNG FOR KSVP & SNTX = Q¢=u5=73
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CANUE wILL WUw DISPLAY RSVP MESSAGES (NO FILE, ACCEPT, ETCs) AT
THE USER STATIUN WHEN HIS TASK IS WAITING (STEU) FOR OPERATOR
ATIENTIGNe NO EXPLICIT REPLY MFCHANISM HAS BELN PROVIDED, ALTHOUGH
THE USER MAY ENTER "?208" T0 TERMINATE THE TASKs TASK.HISTORY
FRUCESSING HAS BEEN FURTHER MUDIFIED TO ACCOUNT FOK A NEW VALUE
INUICATING THAT A COMPILATIUN TERMINATED WITH SYNTAX ERRORSS
VISIBLE QUTPUT IS NOT EFFECTED.

22539 CANDE = LOGGING3 SESSIDN NUMBRS: §EE£I < 92'95'73
CANDE LOGGING HAS BEEN MOLIFIED IN KEEPING WITH THE NEW WORK=FLOW=
MANAGEMENT LUGGING STRUCTURE. THE SYSTEMLOG INTRINSIC IS NO LONGER
USED’ MCSLOGGER AND DCERKDORLUGGFR PERFURM SIMILAR FUNCTIONS,

LACH CANDE SESSION 15 ASSIGNED A NUMBER (CURRESPUNDING TO JoB
NUMBER FUR BATCH JUHBS). A JUBFILE eX1ISTS FOR THE SESSIONS ALL
TASKS RUN IN THAT SESSIUN ARF LUGGED IN THAT JoBFILE, PRINTER AND
PUNCH  CulrkUuT  FROM THESE TASKS ARE GATHLRED WITH THt JOBFILE. AND
FRUCESSED TUOGETHER AT THE ENUL OF THE SESSIUNs THE SESSION NUMBER
BECOMES THE JOu NUMBER FUR EACH TASK IN THE SESSIONs THE SESSION
NUMBER IS DISPLAYED AT LUGUN AND LOGUFF.

A NEW CUMMAND, SPLIT (MINIMUM ABBREVIATIUN "SPL"), HAS BEEN ADDED
fO  ALLUW PROCESSING UF  THE ACCUMULATED UUTPUT WITHOUT THE USER
LOGGING  UFF ., SPLIT DIVIDES THE SESSIUNG The CURRENT SESSION IS
FURMALLY LOWGEL OFF (CAUSING PKROCESSING UF THE JuB FILE)S A NEW
SESSIUN NUMBER IS ASSIGNED AND NEW FURMAL SESSION BEGUNe NO CHANGE
1S MADE IN WURKFILESs USERCUDE UR CHARGECUDLE STATUS,

THe TIMES PRINIED AT HELLOs BYEs SFLIT OR CHARGWE TIME ARE THE
ACCUMULATION SINCE THE PREVILUS SUCH TIME.

wa2a40 CANDE = DCP FAULT REPURTING = 02=19Y=73

CANUEL  NOW  wWHITESs UN A SLPARATE PRINTEK BACKUP FILE, AN ANNUTATED
LISTING OF THE DCP FAULT MESSAGGE WHEN A WATACOM PRUCESSOK FAULT
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CUNDLITION IS UETECTED. THE  LISTING SHOWS THE DCP NUMBERs FAULT
NUMBERS» AND CONTENTS OF ULCP KEGISTEKS ANU SCHKATCHPAD MEMOKY,
APPROPRIATELY LABELED, THE INTNAME ANUL DEFAULT TITLE OF THE FILE
1S ng."

90275 CANDE = LUG ANALYZEK = 03=07=73

THe CANOE COMMANU "LOG™ NOW INVOKES SYSTEM/LUGANALYZERs KATHER THAN
SYSTEM/LOGOUT . THE <INPUT SPECIFICATIUNS> FULLOWING ®LOG" ARE
PASSEU DIRECTLY TU LUGANALYZFK Fuw INTENRFRETATIUN, LOGANALYZER
LIVIUES IS PRINTER UUTPUT TO FIT THE TERMINAL wIUTH, AS SPECIFIED
IN NDL

voz2re CANDE =~ LINE=STATION RFADY = 03=23=73

SEVERAL CHANGES HAVE BEEN MADE TU MINIMIZE OLCURRANCES OR LINE=NOTe
READY OR STATIUN=NOT=READY= SITUATIONS?S

le THE "2?2READLY"™ CUNTRUL CUMMAND NUW KEADIES BUTH LINE AND
STATIUN,

2¢ THE ERKUR COUNT IN CANDE IS KESET WHEN SwITCHED=LINE
STATUS CHANGES.

de WHEN CANDE IS STARTEU, IT ATTACHES ALL STATIUONS FOR WHICH
CANDE IS THE MCS, MAKING LINE ANU STATION READY, AND
SENDING A MESSAGE TO THOSE ThAT ARE CONNELCTIED OR
UNSWITCHED,

NOVTE THAT MAXSTATIONS IN CANDF MUST BE LAKGE ENOUGH FOR ALE CANDE
STATIONS IN THE NETWORKs SINCF ALL ARE AV1TACHEU IMMEUIATELY,

| J es
[ f =]
[
8~
e~
1o
">
1 Z
toO
| X}

= BUFFER EHAUS TRAF

03z23z13

THE  TRAPS IN CANUE TO DETECT ERRURS IN TANK=BUFFEK PROTOCOL HAVE
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BEEN MUUIFIED: INSTEAU UF  DIVIDING "CHAUS™ OK "GUTCHA™ BY ZERO,
THEY PRCUUCE A MEMUKY DUMP (Y wCANUE:Puf CHADS?)s THE DUMP 1S NOT
FATAL TO THt MCP, BUT CANUF WILL BE TERMINATED FOLLUWING THE DUMP,
FLEASE FURWARD BOIH  MEMURY  pUMP AND PRUGKAM DUMPS T0 TI10., LARGE
SYSTEMS PLANT, WITH AN FTR. (THESE TRAFS ARE STILL CONTROLLED RY
THE CUMPILE=TIME & UPTIONS PARANODID AND FEDANTIC,)

U0zez  CANDL D SWAPRING Z 10730772

HENCEFURTH, HY DEFAULT» ALL TASKS RUN HY CANDE ARE KUN IN SUBSPACE
LF SWAPPER 1S RUNNINGs COMPILERS AND SYSTEM UTILITY ROUTINES ARE
RUN WITH SUBSPACES = 1 (SWAPREENTRANT)» S0 THE D1 STACK IS IN
NORMAL MEMORY AND THE D2 STACK TS IN A SuBSPACE, USER PROGRAMS ARE
HUN WITH SUBSPACFS = 2 (SWAPSTANDARD)?! D1 AND D2 STACLKS (CODE AND
DAIA) ARE BOTR IN THE SUBSPACE IF THE COULL FILE IS IN A USERCODE
LIBKARYS IF  Thk Cobt FILE IS IN SYSTEMDIRECIQRY THEN THE CUDE IS
RELNTRANT AND DATA IS5 SwAPPEN, THE EXECUTIUN PART UF A CUMPILE=
ANU=GU "RUN"™ CUMMAND HAS SUBSPACES = 3 (SWAPALL)S COUE AND DATA ARE
B60TH IN SUBSPACE.

A NEW SECONDARY CONTRUL STATEMENT (MODIFIER) MAY BE USED TO
UVERRIDE THE UEFAULT SETTINGSe THE SYNTAX AND SEMANTICS ARE?S

SUBSPACES = DO NOT USE SUBSPACE

SUBSPACES = 1 DATA I[N SUBSPACE

SUBSPACES = 2 DATA IN SUBSPACE, COUL ALSU JF USER PROGKAM
SUBSPACES = 3 DATA AND CUDE IN SUBSPACE

(THE LQUAL SIGN IS UOPTIUNAL,)
EXAMPLESS

CUMPILES C SUBSPACES = ¢ (CUMPILE WITHUUT SwAPPING]
£ *SYSTEM/UTILITYS SUBSPACES = 1 [SWAP DATA, NUT CUDE]

NUTE  ThHAT SuBSPACE SETTING FnR EXECUTIUN MAY NOT BE SPECIFIED AT
CUMPILE TIMF (WITH EITHER CUMPILE OR HUN).
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20482 CANDE T EXTEND TBRUTALT & TPEUANTICT = 04su3+73

TH1IS CHANGE CAUSES WAITANUGU TO Bt CALLEU LACH TIME A GFIBLK IS
LONE  IN OKDER TO INSURE GLOBAL VARIABLES AREL "wRUTALIZED® WHENEVER
A BLUCK IS GOTYTEN AND THE BKRUTAL OPTION 1S Stle 1T THEN BRUTALIZES
VARIAHLES HY CALLING AN INSTALLATIUN INTRINSIC THAT WILL StT ALL
FERTINENT  GLOBALS TO UNINITIALIZED VAKIABLLS., THIS CHANGE ALSO
CAUSES It READONLY BIT 7O Bt SET IN THE UDIRECT ARKAYS INTO WHICH
TANK  BUFFERS AKE READ UEFENDING  UPON THE VALUE UF THF RELADONLY
PARAMETER IN GETHLKe THIS ACTION IS TAKEN WHEN THE FEUANTIC UPTION
LS StT» TU INSURE THAT WHEN INFORMATIUN 1S CHANGED, AN UPDATEU CUPY
Ub ThEt BUFFER wWILL BE KEWRITTEN ON DISK.
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cosoL

L0c24 COBOL = DOLLAK CAKRD PHNCESSING = 11-20-72
IHLS CHANGE MAKES CHANGES AND CORRECTLIUNS TU THE FRUCESSING OF §
CARD OFPTIONS,

THe OPTION NOLINR HAS BEEN DE~IMPLEMENTEL SINCE THERE ARE NO LONGER
ANY COMPILATIUN FUNCTIONS WHICH DEPENU UN ITS SETTINGs SPECIFYING
NOLINN IN A & CARD WILL NOW PRODUCE A WAKNINGL MESSAGE,

VULLAR CAKDS MAY NOWw APPEAKR IN ANY CUMPILEK INPUT. ANY INPUT IMAGE
(Wilh OR wITHUUT A SEQUENCE NUMBER) WHICH 15 BLANK IN COLUMN SEVEN
ANU HAS Ao § SYMBUL IN CULUMN EIGHT wILL BE RECUGNLIZED AS A VALID
DOLLAR  CONTROL CAKRD (SETTING ANU RESEITING UPTIONS AS SPECIFIED)
AND  WILL BF WRITTEN TU UUTPUT ®SAVE®™ UR "NEWTAPE"™ PILES. PRIOR TO
IMPLEMENTATIUN OF TH1S CHANGFs» UGLLAK CAKDS WOULU NOT BE PASSED
UNIG COMPILER CUTPUT AND WOULD NOT Bt RELIABLY PRUCESSED WHEN THEY
APPEARED IN CUMPILER LIBRARY FILES (VIA THE "FRUM™ QR “CUPY™),
INFWT  IMAGES WITH A 8 SYMBOL IN COLUMN SEVEN ARE FUNCTIONALLY
EQUIVALENT 10 INPUT IMAGES WHICH HAVE Tnt $ SYMBUL IN CULUMN EIGHT
(AND ARE BLANK IN CULUMN SEVEN) EXCEPT THAT THE LATTER WILL BE
WRITTEN TO QUIPUT  "SAVE"™ AND/UK "NEWTAPE"™ FILES. AN INPUT IMAGE
WHICH HMAS [HE & SYMBOL IN BOTH CULUMNS SEVEN AND EIGMT WILL
INLTIALIZE ALL UPTIUNS AND SET IHE UPTIUN "$", SINLE THE & SYMBOL
WHICH FLAGGED THIS CARD AS A 8 CONTROL CARUD 1S IN CULUMN SEVEN, IT
WILL NGT BE WRITTEN TO UUTPUT FILES, A $=CULUMN EIUHT IMAGE WHICH
SPECIFIES vDIDs VOIDT, SAVE UR FHUM wILL CAUSE A WAKNING MESSAGF TO
FRINT  ANO NO FART UF  THE IMAGE WILL BF WRITTEN TU ANY CUMPILER
UUTPUT FILE.

A NEW  OPTION, "LIBODOLLAK"™, HAS BEEN IMPLEMENTED ON WHOSE SETTING
[HE  RECUGNITIUN OF 8 CUNTROL CARDS FKOM A LIBKARY (WIIH THF "FROM"
UR  "COPYT™) 1S BASEDse WHEN THF OPTIUON IS5 SET,» LIBRARY § CARDS ARE
RECOGNIZED AND PRUCESSEUL. WHEN [HE OPTIUN IS KESET, 8 CARDS FROM A
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LIdKARY AKE TKEATEU AS COMMENTS. IF LIBDOLLAR APPEARS ON A 8 CARD
BRUUGHT IN FRUM A LIBRARY, THE OPTIUN 15 IGNOREUL AND A WARNING
MESSAGE IS PRINTED.  THIS UPTIUN IS St AUTUMATICALLY BY THE
COMPILEKs GULLAKR CAKU INITIALIZATION ALSU CAUSES IT1 Tu BE SET. IF
THIS OPTION HAS NEVEK BEEN EXPLICITLY "KESET™ A "FQF® WILL LEAVE
THE UPTION SET.

A FATAL SYNTAX EKRUK WILL BE FRUDUCEU IF A "fROM® OFTION APPLARS
nETHIN  THE IMAGES BRUUGHT 1N AS THE KESULT OF A "$ FROM™ OR A
"Cury"n,

A FPRUBLEM wWHICH wOULD CAUSE INPUT IMAGES TU Bt MISSING FROUM THE
PASS TWO LISTING HAS BLEN CUKRRECTED.

A PRUBLEM WHICH CAUSED PASS TWO TO TERMINATE WITH AN "tOF NO LABEL"™
IS CURRECTED,

AN ERRUNECQUS WARNING MESSAGE WHICH PRINTLUD UNLY WHEN TRE LAST IMAGE
FRUM A LIBRARY WAS A 8 CARD HAS BFEN KEMUVEDU

THE  LETTER "S"™ NUW PFRINTS N THE KIGHT SIUDE OF THE LISTING FOR
IMAGES wHICH CUME FROM SAVED INFUT AS A KESULT of A "S FROM",

2022¢  LUBOL I Mew ATINIBUIES 7 02705773

THIS CHANGE ADLS SEVEN NEW ATTRIBUTES TU THE L1IST OF ALLOWAMLE
ATTRIBUTES, THE FILE ATTRIBUTFS ADLED AKE PLEXIBLE» CURRENTHELUCK,
CARRIAGECONTROLS  AND TIMFLIMIT, THE TASK ATTKIBUTES AKE MAXCAKUS,
MAXLINES, AND JOBNUMBER, FUR DETAILS ub  THt USt OF THESE
ATTRIBUTES REFER TO THE MCF UR INPUT=UUTFUT SUBSYSTEM MANUALSS

V029 CUBOL = <DATA=NAME> IS <MNEMONIL> = (2=19=/3

fTHE CONSTRUCT

SPECIAL=NAMES,
<DATA=NAME> IS <MNEMUNIL>,
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nILl RESULT IN SYNTAX EKKROR #0. PAGE 3=6 UF THE COoBUL MANUAL 1S IN
ERROR  IN  SHOWING THLIS AS  vALID SYNIAX. UOCUMENTATION WILL Bt

NEVISED,

gggal CUBOL = "CALL SYSTEM®™ VERB = 02=19=73

THLS CHANGE REMUVES THt RLSTRICTION THAT THE DATA=NAME IN THt CALL
SYSIEM VERB MuUST BE A KECOKD WHOSE USAGE IS LISPLAY. DISPLAY=]

KRECORD AREAS AKE NOW ACCEPTABLE.

w024y CUBCL = SHUORT BLOCK USF RUUTINE = 01%15=73

A USt PROCEDURE DEFINED AS
"USE AFTFR RECORD SIZE ERROR UN <FILE=NAME>"

WILL BE EXFCUTED FOR LACH RECORD OF A BLUCK WHICH IS5 LESS THAN THE
SPLCIFIED BLGUK SIZE« A FATAL SYNTAX EKRRUR WILL PRINT IF THIS USE
PRUCEDURE IS SPECIFIEL FUR A FILE wITH VARIABLE LENGTH RECURDS OR
BLUCKS OR FGR A FILE ASSIGNED TO A DEVICE OTHER THAN TAPE,
UOVUMENTATION I8 ALSU ADDED Tn THE COMPILEK.
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DATACUM

Vo171 MCP=UATYACM = DCSYSTEMVYABLES INTRINSLIC = 02=19-73

THe DCSYSTEMTABLES INTRINSIC ENABLES AN ALGOL UR DCALGUL PROGRAM TO
UBTAIN INFORMATION ABUUT THE CUKKENT UATACOM ENVIRONMENT. IT IS
PRUVIVED FOR  USE BY THE SYSTEM/DUSTATUS PRUGKAMs AND 1S THEREFORE
SULJUECT 10 FUTUKE MUDIFICATIUN,

UCSYSTEMTABLES 1S A REAL=VALUED INTRINSICs THE CALLING SYNTAX ISt
DCSYSTEMTABLES(<UPTIUN>,<RUNW>)

<UGPTION> $$=<ARITHMETIC EXPRESSIUN>
<RUW> tis<aARRAY ROW>

LXAaMPLE S
T 8= PCSYSTEMTABLES (3, ALIs »))3

SEMANTICS?S

Seraeeogsw

le THE INFORMATION SELECTED BY <OPTIUN> LS COPLEU INTO <RUOW>.

e <KOW> IS8 ALWAYS RESIZFU Tu CUNTAIN THE REQUFSTED
INFURMATION, ANU THE PRFVIOUS CONTENTS OF <RUW> IS LUST.,

Jo <OPTIUN> SELECTS THE INFOKMATIUN AS FULLONWSS

0 = LCC TaBLLES
= DCF TABLES
2 = UCC STATION TABLF
3 = GENERAL INFOURMATTIOUNS

A}

As <RUW> (0] = BIT MAS OF INITIALIZLED LCF=S (1.
Ees IF <RUW> [0)e03311 = 1 THEN DLP #3 HAS
BEEN INITIALIZFD).

Bse <RUW>{1]) Tu «<kUOW>[(3) = UC FILE PREFIX,
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MCPeDATACM = DCSYSTEMTABLES INTRINSIC = 02-19-73‘°E 30

TEKMINATED BY A PERIOD,
Co <RUW>[4) = B1T MASK UF LCF=$ UN=LINL,

De <HUW>L(5) = BIT MASK OF DCP=S CONFIGURED IN
NOL

4 = NIF STATIUN RECURU.

WITH THE EXCEFTION oOF <OPTION> = 3, DATACUM MUST BE
RUNNING wWHEN THIS INTRINSIC IS INVOKED (I.Eep AT LEAST
ONE OCP INITIALIZED),

IF  THE INTRINSIC IS PRUPERLY CALLLD AND THE REQUEBTED
INFORMATION IS AVAILABLE, THE VALUE RETURNED BY THE
INTRINSIC (1) CONTAINS THE FOLLUWING?

Ae T.0139820) = SIZE (WOKDS) UF INFORMATION =
NEW SLZE UF <ROW>,

Be Tol19320) = MFMORY ADDKESS OF THME KEWUESTED
MCP TABLE» 1F AFPLICABLE, OTHLRWISE ZEROD.

IF  THE INFURMATION WAS NOT1 SUCCESSFULLY UBTAINEDs, THE
VALUF RETUKRNED BY THE INTRINSIC INDICATES ThHE REASON AS
FOLLCHS?S

=1 = DATACUM NOT RUNNING ANU
UPTION> NEGQ 3,
=2 <UPTIUN> LSS 0 OR <OFTION> GIR 4,
-3 = <INVALID LOSN IN <RUW> LO] (<OPTION> = 4),
-4 INVALID NAME IN <KROW>
<UPTLION> = 4),
) = UNKNOUWN STATION (<UPTIUN> = 4),

THE UPTIGN  SINSTALLATION MUST Bt SET WHEN CUMPILING THE
USER PRUGKAM,

WHEN CALLED . WITH <UMTION> = 4, IHt STATION UESIRED MUST
Bt SPECIFIED EITHEKR BY PLACING THt STATIUN NAME IN FRCUIC
STARTING IN <RUW>L0Js OR BY SPECIFYING THE STATION LSN IN
<RUW>L01].



DOL76 MCP=DATACM = SUBTRACT STATIUN EKKUK = 1&.}"30"'72F‘M:£ 21

Lolrze MCP=UATACM = SUBTRALT STATIUN EkkUK = 10=3u=?72

FOR MOVE STATIUN DCWRITE, AN ATTEMFT TO SUBTKALT A STATION WHICH IS
NOT ATTACHED WlLL NOW RETUKN DCWRITE EKRUR #121¢ ON PAGE 41 OF THE
UCALGUL LANGUAGE MANUAL» FRRUR #121 SHOULL Bk ADDED AS FOLLOWSS

121 AN ATTEMPY TO PERFURM MOVE STATIUN WAS MAULE
WHERE THE SUURCE STATIUN IS NOT ATTACHLD TO THE
REQUESTING MCS,

0133 MCRIUATACK 1 UPOATE LINE UCWKITE FUNCTION 7 03130272
IHE  UPDATE LINE ATYRIBUTES DCWRITE (TYFE=131) ALLUWS AN MCS T0
MOUIFY THE ADAPTOR TYPE AND/UR MUDEM FUR A PARTICULAK LINE,
NEUuIRED:
le MESSAGE PARAMETER (MINIMUM SIZE = 9 WOKDS)
2o MSGLOYera7tA) = 131,
3¢ MSGL71.023824) = DL => LINE ADDRESS
4o MSGLRY1.[2287) = 0 => LLAVF ADAPTEKR CLASS UNCHANGLD
# 0 => NEw ADAPTER CLASS
5¢ MSGLBJaL2381) = 0 2> NEW ADAPTER RLWUIKES MUDEM
= 1 3> NEW AUAPTUR DIRECT CONNECT
6¢ MSGLBY[788]) = 0 => LEAVE MODEM UNCHANGED
= MUDINX 3> INDEX INTU MESSAGE FUOR NEW MODEM
NAME o

sthaniics:

THE  LINE UPDATE IS PERFUKRMED FOR THE SPECIFIED LINts AND IF ANY
STATIUNS EXIST ON THE LINE» THE LINE IS LEFT REAULY. IF MSGf&l. (231
1] = 1, NO MODEM NAME MAY BF SPECIFIEDe IF MOUUINX # 0» THE NEW
MOUUEM NAME MUST BE IN EBCDIC AND BE TEKRMINATED BY A PERIODs ONLY
VALIU» NUN=DEFAULT MODEM NAMES AS SFECIFIED IN NDL ARE ALLOWED,



V0199  MCP=DATACM = UPDATE LINE UCWRITE FUNCTION = 05=300f3F

LXANPLES
ALLUCATE(MSG,11)3
MSGLO) t= 0 & 131(47:81)3
MSGL7) = 0 & 1{23%:1]1 R DL [22%15)3
MSGLA) = 0 R 20(23:8) & 9(7%R]}
REPLACE PUINTER(MSGLY)»8) BY "NEWMUDEM.™3
RESULT 12 DUWKITE (MSG)3

V0200 MCP<pDATACM = MUVE STATTUN=DCWRITE FUNCTION <« 05=30=72

52

THE MUVE/ADD/SUBTRACT STATION DCWRITECTYPE = 130) HAS BEEN EXTENDED
TU ALLOW NEW LINE ATTRIBUTES TO BE SPLCIFIED IN THE MOVE AND ADD
PUNCTIONS. THE NEW FORMAT OF THE MeSSAuk FPARAMETER IS AS FULLOWSS

neEulntll
le MESSAGE PARAMETER (MINIMUM LENGTH = 8 WORDS)
2¢ M5GL0UY[4738) = 130
3¢ MSGlU1eL39816) = VARIANT FIELD?
ol2481) = 0 3> LEAVE STATION NOT READY AFTER MOVE
1 => LEAVF STATION REALY AFTER MOVE
(25111 = 0 => DU NDT UPDATE STATIUN ATTRIBUTES
1 => UPDATE STATIUN ATTRIBUTES
AS SPECIFIED.

4¢ MSGLO14C23824] = CURRENT L SN OR DLS
9¢ MSGL71.023824) = 0 => SUBTRACT STATION
DL => DFSTINATION LINE ADDRESS
URTLONAL INFURMATION (REQUIKED It MSGLO)s(2331) 2 12!
6¢ MSGLA) = NEW LINE ATTRIBUTES!
(2388) = NEW ADAPIER TYPE NUMBLK
(158871 = TEKMINX = INDEX INTU MSu FUR NEW TERMINAL NAME
(738] = MOUEMINX 3 INDES INTO MSG FOR NEW MODEM NAME



Du20o0 MCP=DATACM = MUVE STATION®OCWHRITE FUNCTION = 0‘5"30292E >3

7o MSGLTERMINX] = NEW TERMINAL NAME FUK STATION
B¢ MSGIMOUEMINX) = NEW MODEM NAME FOR STATIUN

THE NEW SEMANTICS FUR UPUATING LINE ATTRIBUTES IS AS FULLOWS?

IF MSGr0J).(2531) = 1 AND MSGI714023824) ¢ O THEN THE LINE
ATTRIBUTES SPECIFIED IN MSG(B) WILL Bt APPLIEU TU THE NEN
LINEs IF A PARTICULAR ATTRIBUTE FIELU IN MSGL8) IS ZERO, THE
CURRENT LINE ATTRIBUTE WILL NUT BE MOUIFIEDs NAME ATTRIBUTES
MUST BE SPECIFIED IN EBCDIC AND BE TERMINATED ©BY A PERIOD
THEY MUST CORRESPOND TO VALID NON<DEFAULT NAMES IN NDL,
EXAMPLE s

ALLOCATE (MSGs11)3
MSGLO] t= LSN & 130 L4718) & 303911614
MSGL?7) 8= 0 &8 1 [2311) & LL(22815)3
MSGL8) 1= 0 & B9[2318) % NEW ADAPTER 1YPL

8 9015813 % NEW TERMINAL NAME INDEX
REPLACE POINTER (MSGLY)s8) BY "TERMINAL29 "3
RESULT ta DCWRITE(MSG)}

00233 MCRIUATACH Z UCP FAULT KESULT 02213173
WHEN A DCP  FAULT UCCURS, ALL CURRENTLY KUNNING MCS S WHICH HAVE
INITIALIZED THEIR PRIMARY QUFUF WILL RECEIVE A DLP FAULT RESULT
MESSAGE (TYPE = 20) IN THEIR PRIMARY QUEUE. THIS FAULT RESULT IS
ALSU  PLACED IN THE SYSTEM/SUMLUGs A DCP FAULT ALWAYS RESVULTS IN
TERMINATION OF THE CURRESPONDING DCC STACK, THIS NUTIFICATION CAN
UNLY UOCCUK IF  THE DCP  "STOP=UN*FAULT™ SWITCH IS IN THE NEUTRAL
(RUN) POSITIUNs THE FURMAT OF THE OCP FAULT RESULT IS AS FULLOWSS

le MS5GLO1e[4728) = 20 (MSG CLASS = DCP FAULT)
o[2381) = 1 ¢
«(2287) &« DCP NUMBER OF FAILING DCF
+(151161 = 0©
¢ M5GL2)4039116) = 72 (SIZE OF TEXT PORVION OF MESSAGL)
Je MSGL47824) = TIME OF MESSAGE (1760 UF A SECUND)



Do233 MCP=DATACM = DCP FAULT RESULT - (2=19e73 PAGE 54

cassa crcapmanras © Sas smeas SaEeEes & comnmeDs
4¢ MSGL6) = TAGS OF WURDS IN MSGLB)=>M3G([17)
ela734) = TAG UF MSG(81
.
.

o[1184] = TAG UF MSG[17]
Se MSGlB)er47124) AA»AC,Al REGISTERS

s[23824]1 = DyYsX REGISTERS
6s MSG(9) = SM WQRD 7
7T¢ M5GIL10) = SM WORD 6
Be MSGL11) = SM WORD S
Yo MSGL12] = SM WORD 4
10, MS5G[13) = SM WORU 3
11 MSG(14) 2 SM WORD 2
12+ MSG([15) s SM WORD 1

e[392316) = INSTRUCTION ADDRESS REGWISGER
o(a4738) = FAULT INDEX

13 M3G(16]) 2 SM WURD 0
e[23824) = MA REGISTER CONTENTS

14, MSG(17) = WORD REGISTER CONTENTS

THE VALUES OF THE FAULT INDEX CODE ANU THEIR RESPLCTIVE MEANINGS
ARL 1

= INITIALLZE FRUM SCAN=UUT

2 LM DATA INVALLID ADDKRESS

2 LM DATA PARITY ERRUR

= ADAPTER CLUSTER ELRROR

MM PRUTECTED WRITE DENIED

= MM DATA INVALID ADDRESS

2 MM OATA PARITY ERROK

= MM DATA ACCESS ERROK

= LM INSTRUCTIUN TAG LRKOR

9 = LM INSTRUCTIUN INVALID ADDRESS
10 3 LM INSTRUCTLION PARLITY ERROR
11 = UNEXPELTED TIMEUUT

12 = MM INSTRUCTION TAG ERROR

T ~N OO0 N & Ww N - C
]



00233 MCP=DATACM = DCP FAULT RESULT = (2=1Y=73 PAGE 55

13 = MM INSTRUCTION INVALID ADDRESS
14 = MM INSTRUCTION PAKITY ERROR

15 = MM INSTRUCTION FETCH ERROR

16 = RECURSIVE FAULT

L0234 MCP=DATACM = DATACOM ERROR LUGGENG o 02=19=72

UATACOM ERROR LOGLWING HAS BFEN PROVIOED AS A DCALGOL FUNCTION
CALLED "DCERRORLUGGER"™s BY SELFCTIVELY INVUKING THIS INTRINSIC» AN
MCS CAN HAVE INFORMATION ABOUT HIS DATACUM ENVIRONMENT ENTERED INTO
THE SYSTEM LUG. '

THE  UATACOM SUBSYSTEM (DCC) ALSO UTILIZES THIS INTRINSIC TO
UNCONUITIONALLY RECORD MCS INITTALIZATIOUNS AND DCP FAULTS,

THe SYNTAX FOR CALLING DCERRORLNGGER ISt

DCERRURLOGGER(<MSG>»STIZE>)
<MSG> 1= AN ARRAY» ARRAY ROW OK MESSAGES
<SIZE> 133 REAL EXPRESSION.

THE  <MSG> IS ENTERED INTO THE SYSTEM LOG FOR THE NUMBER OF WORDS
SILE>) SPECIFIEDs PREFIXED BY A 6*WORD HEADER AS DESCRIBED IN THE
WOKK FLOW MANAGEMENT DOCUMENT. THE MAJOB TYPE ASSIGNED TO THIS
ENTRY IS FIVE, AND THE MINUR TYPE IS SET TU FOUR,

THE FORMAT OF THESE RECORDS IS ALSU OEFINED IN THE WORK FLOW
MANAGEMENT DUCUMENTY .

IF THE GIVEN LOG RECORD COULD NOT BE ENTERELD IN THE SYSThM LOG,
UCERRORLUGGER WILL RETURN A NEGATIVE RESULT INDICATING THE SPECIFIC
REASON THE REQUEST WAS DENIFD. THE VALUES RETURNED BY
DCERRURLOGGER AND THEIR RESPECTIVE MEANINGS ARL1

0 LOG ENTRY MODE SUCCESSFULLY

1 <SIZE> PARAMETER WAS GREATER THAN THE TRUE SIZt OF <MSG>

=2 CALLER IS NOT A VALID MCS OR MAS NOUT INITIALIZED HIS
PRIMARY QUEUE
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00234 MCP=DATACM = DATACUM ERKOK LUGGING = (@2=19=72 £ 5

“3 A DISK ERROR OUCCURRELD ATTEMPTING TO LOG THE ENTRY,
LXAMPLE S *

Kt = DCERROKRLUOGGER (AL*], 6)3

9272 DATACOM 7 UCALGUL QUEUE TANKING 7 03723113

WHEN INSERTING A MESSAGE TO THE HEAU OF A QUEUE» THE FOLLOWING
PRUBLEM CAN OCCUKt IF THE MESSAGE TO BE INSERTED IS LARGE ENOUGH TO
INVOKE  DISK TANKINGs THE LAST MESSAGE CURRENTLY IN THE MEMORY=
KESIDENT PORTION UF THE GUEUE WILL BE TANKED TO DISK BEHIND THE
LAST MESSAGE IN THE QUEUE., IF THE MEMUKY=KESIDENT PORTION UF THE
WUEUE IS EMPTY, THEN ThE MESSAGE TU BE INSERTED WILL BE TANKED
BEMIND THE LAST MESSAGE IN THE QUEUEs KEGARDLESS UF WHETHER IT
SHUULD GO 10 THE HEAD OF THE QUEUE UR NOT.

00285 MCPeDATACM = UPDATE LINE ATTRIBUTES RESULT = 04=11=73

§§§SA§£ FORMAT?
MSGLOJelu4728a] 19
MSGLUIa[39100) = AS ORIGINALLY PRESENTED TO UDCWRITE
MSGUL1)el471R]) 03> UPDATE LINF SUCCESSFULLY COMPLETED

# 02> INTERPRETED AS THE UCWRITE ERROR VALUES

PRAGMATICS?

AN MCS PERFORMING AN UPDATE LINF ATTRIBUTES UCWRITE (TYPE=131) WILL
RECEIVE A TYPE 19 RESULT MESSAGE AT THE COMPLETION UF THE REGUEST,

vocae6 MCP=DATACM = INITIALIZF PRIMARY QUEUE = (04=11=73

WHEN AN MCS PERFORMS AN INIIIALIZE PRIMARY QUEUE DCWRITE (TYPE=Q),
INFORMATION IS RETURNED TO THF MCS VIA THE MESSAGE PARAMETER. IF



, G
voz2e6 MCP=DATACM = INITIALIZE PRIMAKY QUEUF = U“'ll'?gA £ s7

THe  FASSED MESSAGE IS TOU SMALL TO CONTAIN THE INFURMATIONs A NEW
MESSAGEL AREA WILL BE ALLOCATED IN PLACE OF THE URIGINAL ARFAs THE
FUKMAT OF THE MESSAGE IS AS FOLLUWS!

MSGLO] = UNCHANGED

MSGL1] = NUMBER OF THIS MCS

MSGL2) s MAXIMUM VALID LSwN

MSGL3) THRU MSGL5] = UNCHANGFD

MSGL6] = FREFIX OF TYHE CURRENT DATACOM FILE
In LBCDIC, TERMINATFD BY A PLRIOUS
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NEW FEATURES AND DOCUMENTATIUN CHANGES

V0<dS54

DM6700

FURPOSES

COMPILE INFORMATIONS

RUN INFORMATION?

ACTIONSS

= OMUPDATE

DATA MANAGEMENT

= 02=19=73

DMUPDATE 1S A ONE=TIME ONLY PROGRAM THAT
CONVERTS EXISTING II43 DATABASES TO 1l.4
DATABASES., IT WAS WRITTEN SO THAY THE
USER WOULD NOT HAVE TD REGENERATE HIS
DATA=BASES OR RECUMPILE HIS PROGURAMS THAT
USE THOUSE DATA=BASES.

THE FILE TAPE SHUULD BE LABEL EQUATED TO
"SYMBOL/DOMUPDATE™ AND A & MERGE CARD
INCLUDED TN THE CARD ODKCK,

THE OBJECT JOB WILL LOUK FOR A CARD FILE
WHOSE NAME IS CARDs THE CARD FORMAT IS
FREEFORM AS FOLLUWSS

DATA=BASE = <DATA=BASL NAME>}
THE STEPS FOR KRUNNING ARE?S

1¢« LOAD THE DATA=BASE TO BE UPUATED,

2« RUN DMUPDATE.,

3+ IF NO ERRORS ARt NOTED,
THEN COUMMENCE TO USE
DATA=BASE OR HE MAY DUMF IT TO A
TAPEL FOR LATER USEs THE USER SHOULD
BE CAREFUL ANU NUT FURGET TO DUMP
THE ERRORS FILE AND THE ALTERED
"OVERFLOW" FILES

THE USER MAY
THL UPDATFD

DUMPUDATE GENERATES A FILE CALLED!
DM/<DATA=BASE NAME>/ERRORS
AND ALSO GENERATES AN SDL
RECOKD FOR THE UM/<DATA=BASE
OVERFLUW THEN CHANGES THE

DICTIONARY
NAME>/
NAME OF THE

58



buzss OM6700 = OMUPDATE = 02=19=73 PAGE .59

OVERFLUW FILE TO AN AVAILABLE STRUCTURE
NUMBER, THE NEW STRUCTURE NUMBER UF

OVERFLUW FILE 1S THEN INSERTED INTO RECORD
ZERO OF THE SDL DIRECTURY,

NUTE S NUT  ALL DATA=BAStS HAVE A DM/<DATA=HBASE
NAME>/UVERFLUW FILE., OMUPDATE MUST STILL
Bt  KUN TU GENEKATE THt DM/<DATA=BASFE
NAME>/ERRNRS  FILE. A MESSAGLE wILL BE
INSERTED INTO THE LOG THAT THE CHANGE DM/
SDATA=BASF NAML>/UVERFLOW TOU DM/<DATA=BASE
NAME>/<NUMBER> DID NOT OCCUR, ThrIS SHUOULD
BE TGNURED.

UOfSS UM6700 = UM = KEQUEST HANDLER txtCUlIUN * U1=19=73
REJUEST HANULERS FUR A GIVEN DATABASE WebkRE PKEVIOUSLY PROCFSSED AS
SYSTEM/DM670U. THEY ARE NUW PRNCESSED AS DM <UATABASE=NAME>,

Ulené DMe7VU = DM = SOL IMPROVEMENTS = 02=19=73

FURPUSL S

SYMBUL/SDLS REPLACES SYMBOL/SDL/STRUCTUKEL ANU SYMBOL/SDL/INTITIALIZE.,
THLIS WAS DONE TO IMPROVE STABILITY», DUCUMENTATION AND
MAINTAINABILITY,

SQUEILE LhFORMATION:

SYSTEM/SOL/STKUCTURE IS COMPILED BY LABEL LWUATING THE TAPL FILE
FOR  UCALGOL TO "SYMBOL/SDLS"™ AND INCLUDING A $ SET STRUCTURE AFTER
ML § MERGE CARD IN THE CARD DECK. SYSTEM/SDL/INITIALIZE 1S
CUMPILED IN A SIMILAR MANNER AS ABUVE wiTH THE EXCEPTION OF Tht 8
SEl  STRUCTURE CARD WHICH SHUULD BE REFLACEU BY A 5 SE1 INITIALIZE.

RUN INFORMATION
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00256 OM6700 = UM = SDL IMPRUVEMENTS = (2=19+73

60

SAME AS PREVIDUS SDLLS EXCEPT THAT BUTH Thk SDLS NUW USE A STRICT
INTERPRETATIUN UF SYNTAX AND SPFLLING »RUM THE DOCUMENTATION.

PIT FALLSS

THE PROBLEMS THA1 WEkE NUTED BY PEUPLE CUNVERTING FRUM ®QLD*®™ SDL
"NLW" SDL wWENWES

1.

20

THE STRUCTURES FOR SYSTEM/SDL/INITIALLIZE WERE UP BY UNE
BECAUSE OF STRUCTURE (ONE NOW BEING RESERVED FOR THE
OVERFLOW FILE. SYSTEM/SOL/INITIALILE UECKS WHICH
REFERENCE STRUCTURE NUMBERS MAY Bk WKONGe SINCE THE
OVERFLOW FILE WILL BECUME STRUCTUKE #1. IF REGENERATING
UNDER 244s ALL STRUCTURE NUMBERS USED IN THME 2,3 SO0L/
INITTALIZE DECK (I4Ees SET 12 BLUCKFACTOR = 105) WILL BE
OFF  BY UNE SINCE STRUCTURE #1 IS NOW USED FOR ONE
OVERFLOW fILE,

THE SPELLING AND SIZE UF KEY WUKDS WAS NOT ENFORCED IN
THE "ouLD" SDL. HOWEVER, "NEW"™ SUL DOES MATCH THE
DOCUMENTATION MURE CLOSELY (bteGes PREVIOUSLY SETSUNG
COULD HAVE BEEN SUBSTITUTED FOR SET).

NEw FEATURES?

THERE
VEFAULT
SYNTAX?S

DEFA

<PEF

TO

HAVE BEEN TWU NEW FEATURES ADDED TU THE SUL Se THEY ARE
AND 8 (QOPTIONS, DEFAULT IS HANOLED WITH THE FOLLOWING

ULT <UEFAULT QPTIUN>}

AULT UPTIUN>S3= FOPULATION =<NUMBER><UEFAULT UPTION>
/DEVICF=<DISK><PEFAULT UPTION>
/DUPLLICATED = <STATE> <UEFAULT UPTION>
/<EMPTY>

<DISK>»¥31=a DISK

<STA

/JDISKPACK
TE>ss= UN/7OFF
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<NUMBER>tt= (POSITIVE INTLGER]

UEFAULTS ALLOW THE USER Tu CHANGE THE NUKMAL DEFAULTS TO SOMETHING
MOKE AGREEABLE TO HIMe THE POPULATION DEFAULT ALLUWS THF USER TO
CHANGE THE VALUE OF ODL PUPULATION = « FRUM 310000 TU SUMETHING MORE
IN LINE WITH THE SIZE OF HIS DATA=gASts THIS PUPULATION IS ONLY
USkD TO INITIALLY ALLUCATE SPACE AND DOES NOT IMPOSE A LIMIT TO
POPULATION,

THe WEVICE nEFAULT WlLL ALLOW THE USER TU SPECIFY WHERE ALL HIS
VATA®HBASE FILES WwWILL KESIDE. ANY DEVICE SFECIFIED ON INDEX AND
FILE STATEMENTS IN STRUCTURE AS WELL AS ANY SET STATEMFNTS FOR
INLTIALIZE wiLL OVERRIUE THE DEFAULT CUNDITIUN. THE VALUE OFf
UEFAULT UEVICE IS USED BY SYSTEM/SUL/STRULTURE TO UETERMINE WHMERE
TU PLACE THE UM/<DATA=BASE NAME>/SOL FlLE. IT WILL RESIDF ON THE
UEVICE SPECTFIED IN THE DEVICE DEFAULT SYNTAXs DM/<US=NAME>/LRRORS
WilL ALSU HE PLACED WHEREVER THF OEFAULT DEVICE SPECIFIES,

THe  ONLY FILE NOT AFFECTED BY THIS STATEMENT S DM/<OB=NAME>/0DL,
LT MUST ALWAYS RESIVE UN HEAD=PFReTRACK.,

THt DUPLICATED DEFAULT wlLL ALLOW THE UStR TO SPECIFY THAT ALL DATA
MANAGEMENT FILES (EXCEPT DM/<DATA=BASE=NAML>/00DL) ARt DUPLICATED.
AGAIN THIS MAY HE UOVERRIUDEN FOR SPECIFIC FILES IN THE SET
STATEMENT  FuR SYSTEM/SUL/ZINITIALIZE, THE ERKROR FliLt WILL BE
UVUFLICATED IF DUPLICATED = UN ANDL WILL BL A BYSTEM DUPLICAYFDL FILE.
ALL  UTHER DUPLICATED FILES ARt DUNE THRUUGUH DM670U. THE INITIAL
VALULS COF THE UVEFAULT AKEs

POPULATION = 10000
VEVICE = D]1SK
UUFLICATED = UFF

LXAMPLE S

PRUN SYSTEM/SOL/STRUCTURE °
2UATA CARD
DEFAULT
PUPULATIUN = 65000
VEVICF = D1ISKPACK
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VDUPLICATED = (N3
(
( OTHER STRUCTURE CAKDS
(
7END

THE EFFECT (OF THIS wWOULD BE3

FUR ALL SETS WITH PUPULATIUN =+, 65000 wWOULD BE USEL TO
CALCULATF SUCH THINGS AS AREASIZE, BLUCKING» ETC,

ALL  FILILFS, UM/UBOOLl/= WOULDL RESIDE UN DISKPACK EXCEPT DM/
LB001/LDL .

ALL  FILES, UM/UBOO1/= WuULD BE DUPLICATED EXCEPT DM/DB001/DDL.

THe  OOLLAR (OPTIONS ARE SIMILAR TO THUSE OF THE B6700 COMPILERSS
THEY AREs

UEBUG THIS SETS THE TRACE BUOLEAN WHICH WILL EVOKE THE
DEBUGGING ROUTINE UF SDLS.

LIST SETS THE LISTR HOOLEAN. IF LISTB IS FALSE» NO
LISTING wILL BE GEWERATED (EXCLPT FOR ERKORS), IF
TRUE, THEN NORMAL LISTINGS WILL BE GENERATED,

PUP POF PUPS A 48=BIT STACK WIIH A FALSE,

RESET RESET PUSHES A 48<BIT STACK WITH A FALSE.

SET SET PUSHES A 4b=HBIT STACK WITH A TRUE,

SINGLE IF  THE LIST QOPTION IS StTs THEN THE GENERATED

LISTING wlLL Br SINGLE SPACLED.
(NUTE? LISY &S THE UNLY & UPTION WITH AN INITIAL VALUE OF TRUE)

ghAquS TO SYSTEM/SUL/STRUCTURE S

STRUCTURE NUMBER ONE IS NOW KESERVELD FHR THE "UVERFLOW®™ FILES

THEREFURESs USER STRUCTURES NOW START AT Tw0es THIS COULD CAUSE A

FPRUBLEM IN SYSTEM/SUL/Z/INITIALIZE IF THE SET STATEMENT IS USEDS TeEe>»
ULU CARD DECKS WITH Tht SET STATEMENT IN THEM MUST Bt REMADF .
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FILES AND UVERFLOW FILES FOR LISTS ARE NUW BLUCKED TO A SEGMENT
JOUNUDARY UP TO A  MAXIMUM (F 1000 nWUKDS TH1S WAS DONE IN AN
ATTEMPT  TO GET MORE EFFICLENT USE UF LDISK WHEN THL LATA=BASE FILES
ARL STRUCTURED. THIS MAY BF NVERRIDDEN IN SYSTEM/SDL/ZINITIALIZE,

CHANGES TO INITIALIZES

THE FOLLOWING SYNTAX HAS BEEN ADUEL TO THE SYNTAX FOK SET

DUPLICATFD = UN/ZUFF
DEVICE = <DISK>
<DISK>8t= DISK/DISKPALK

UUPLICATED ALLUWS THE USEK TO UVERKIDL THE DEFAULT  VALUE 0F
UUPLICATEU (SEE UDEFAULT IN NEW FEATUKES).

AUUIT SYNTAX SHOULD BE ALTERED AS rULLUWSS
<AUDIT MEDIUM>St= DLVICE = <KIND>/<EMFTY>
<KIND>t 3= DISK/ZUISKPACK/TAPEZ/TAPE9/PLTAPL

STRUCTURE NUMBEK UNE IS NOW RESERVEU FUR THE OVERFLOW FILE,
THEREFUORESs ULD SYSTEM/SUL/ZINITIALIZE DECLRS WILL HAVE TO BF CHANGED
TO REFLECT THIS MODIFICATIUN,

CORRECTIUNS S

THE FOLLOWING RECORDED ERRURS HAVE BEEN CORKECTEDS

le RERUNNING SYSTEM/SOL/INITIALIZE wWILL NO LONGEK INCREASE
THE INDEX=SEQUENTIAL TABLES WITHUUT BUUND,

2+ CHANGES IN BLOCK FACTOR FUK KANDUM INDEX WILL NOW BE
REFLECTED IN THE FILE FUR THAT INUEX.

3¢ INDEXSIZE PARAMETERS OF THE INDEX STATEMENT FROM SYSTEM/
SOL/STRUCTURE WUOULD PRFVIOUSL UNLY Bt USED IF ALL WERE
NUN®ZERD UNDEK THE ®NFW"™ SUL THOSt WHUSE VALUE 1S NON-
ZERO  wWILL BE USELS AND IF THE PARAMETER 1S ZFRO, THEN
SYSTEM DEFAULT ACTION WILL OCCUR FUR THAT PARAMETER,
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4¢ PREVIUUSLY IN SYSTEM/SUL/INITIALLZE A USER CUULD SPECIFY
AN  ONLY OPTIUN (lakoes LIM{TSUNLY Uk AUDITONLY, FTC,)
ALUNG wITH A SET STATEMENT AND THE DATA=BASE wWOULD NOT BF
INITTALLIZED OR REINITIALLIZE D, UNDER  THE "NEwW®™ SwL A
WARNING MESSAGE wILL BFE ISSUED AnNU THE DATE=BASE WILL HE
INITIALLIZED UK KREINITIALTIZED,

Se IF  DLISJOINT ASSUCIATED SETS WITH URDERINGS HAD CONTAINED
A SET wWiTH MURE THAN 45 TTEMS, THE OUFFSET TO THE ORDEKING
ITEM wOULU HE WRONGe THIS HAS BELN CURRECTED.

voes7 DM6700 = DM = DDL EXECUTION = 02=19=73

wHAILE  RUNNING SYSTEM/DUL, "UDL <DATABASE=NAME>" WILL HE DISPLAYED.

uoess DM6700 = DM = SoL EXECUTION = 02=19=73

WHILE SYSTEM/SUL/STRUCTURE IS RUNNING, A DISPLAY OF 1Ht FORM "STR
SUATABASE=NAME>" wILL APPEAR ON THE CUNSULEs THIS 15 KREPLENISHED
AS EACH STRUCTURE 1> CUMPILED,

SYSTEM/SOL/INITIALIZE wWILL DISPLAY A MESSAGUE "INIT<DATABASE=NAME>™,

29552 Dr6700 = DM = DATA COMPACTIUN = 02=19=73

fHt  DATA CUMPACTIUN FACILITY OF DM6700 HAS BEELN IMPROVED AND
THUROUGHLY TESTED. IN APPRUPRIATE SITUATIONS, LT WILL YIELD A
SUBSTANTIAL KEUDUCTION IN DISK SPACE tOKk A KELATIVELY SMALL OVERHEAD.

29560 OMe700 = GLOBAL FOR EMREDDED SETS = (02=19=/3

LFGLuBAL IS SPECIFIED FUR AN EMBEDDEL SET AND IS NOT RESIDENT,
FHEN THE FILE IN WHICH IT RESIDFS (LIST UVERFLUW FILE) WILL NUT AND



G
00260 UM6700 = GLUBAL FUR EMBLODEVL SETS = (2+*19=73 PAGE 65

CANNOT BE BLUCKEDS

Bgfg} DM6700 = RANDOM STRUCTURE = 02=19=/3

If A KEY OF RETKRIEVAL IS DECLARFL TO BE RANDUM AT SDL TIME, IT MUST
HAVE BEEN REQUIREL IN DOL AND MUST NOT HAVE BEEN IN A SET WITH

POFPULATION=#,

29523 DM6700 = REQUIRED I1EMS = 02=19=73

A PREVIOUS LIMITATION WHEREBY ONLY 4/ ITEMS COULL EXPLICITLY BE
REQUIRED HAS BEEN REMUVED.

UM6700 = MUDIFY OQRDER Nk DJ SET WITH [A = (2=19=73

[ | -t
sC
[ 1,
[ X
| ¥

MOUIFY ORDERING OF A DISJUUINT SET WITH AN EMBLDDED ASSOCIATED SET.

LXAMPLE
S1 SET $2 SET
PoP PUP=100
URDERFD ON A (X ALPMHACG6)3
(A ALPHAC2)3 S3 SET
B ONC6)3 PUP=g4
Y | URDERED UN A

(COUNTAINS NUMBLRS OF S1)

PREVIOUSLY ANY ATTEMPT TU MOQODIFY THE KEY OF URDERING FUR ANY MEMBER
UF A DISJNINT SET, S1» THAT HAD AN EMBEDUDED StT, S3s CONTAINING SI
ANU  UROERED ON THE SAME KEY AS 51 WOUKD RESULY IN A STATUS OF 101,
THLIS RESTRICTION HAS BLEN EABED SOMEWHAT, THE KEY UF ORDERING FOR
A MEMBER OF A UDISJUINT SET, S1, MAY Bt MODIFIED PROVIDED THAT THIS
MEMBER IS NOT ALSO A MEMBER 0OF ANY EMbtDDED ASSOCLATED SET (IWE.
93), NOR POINTED AT VIA LINK IN ANY SET.
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L0264 DM6700 = CURRENT AFTER MODIFY = STUﬁE = 02=19-73
IHtL STORE AFTER A MODIFY wWILL NNT CHANGE THE CURRENT (l+Es GCURRENT
KRECORD NUMBER)s THIS IS A CHANGE FROM Il43.

THERE ARE TwU INSTANCES IN WHICH THIS CHANGE WILL PROVIDE DIFFERENT
RESULTS FROM THE PREVIUOUS SCHEME OF CHANGING THE CURRENT AFTER THE
STURE AFTER A MODIFY,

1« MODIFYING THE KtY OF ORDERING

THIS CHANGES THE LOGICAL POSITION UuF A MEMBER IN A SET BUT
THE CURRENT PUINTER REMAINS WHERE IT WAS AFTER THE MODIFY.

EXAMPLE
S1 SET
POP=w
JRUERED ON A
(A
B
.

)3

ASSUME A = 5

MODIFY NEXT OF Sl (ASSUME CURRENT IS MEMBER #221
MOVE 10 TO A, AND A=5)
STURE 31,

(CURRENT REMAINS #21 EVEN
THOUGH THE MEMBER WITH a=10 MAY
BE MEMBLR %101)

2¢ MODIFYING A RANDOM KEY OF KRETRIEVAL

MODIFYING A RANDUM SET OF RETRIEVAL ALSO CHANGES THE
LOGICAL POSITION OF MEMBER IN A SET BUT NOW THE CURRENT
PCINTER WILL NOT BE CHANGFD AFTER THE STURE
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P X.Y. OM6700 = SULL = INUVEX PARAMETERS = 03=07=73

THE  FOLLOWING SYNTAX IS ADDED TU THE SYNTAX FUR INDEX IN SYSTEM/
SUOL/STRUCTURE TO HBE USEUD AS AN ALTEKRNATIVE SYNTAX FUR INDEXSIZE.
THEY ARE AS FoLLUWS?S

FOr INDEX*SEQUENTIALS
COAKRSE = <NUMBEH>

THIS IS USED BY THE USER TU SET THE DESIRED CNAKSE
TABLE SIZE (NUMBER Nt ENTRIES PFR COARSE TABLFE)

FINE = <NUMBEK>

THIS IS USED bBY THE USER TO SET THE UESIRED FINE
TABLE SIZE (NUMBER nbt ENTRIES PER FINE TABLE),

INITIAL = <NUMBEK>

THIS IS USED BY THF USER TO SET THE DESIRED INITIAL
LOAD FACTURs IT MUST BE LESS THAN OR EQUAL TO FINES

SO THIS MUST BE SET AFTER FINE IS OSFT.
FOR INDEX*RANDOM

NUMBER
(OR1 NUMOFTABLES
(CKrJ NUMBEROFTABLES = <NUMBLR>

THIS IS WUSEL BY THE UStk TW SET UP THE DESIRED
NUMBER UF BASIC TABLES.

TABLESIZE = <NUMBER>

THIS IS USED TU SET uP THE DESIRED NUMBER OF ENTRIES
IN THE BASIC TABLE.

FUR RANDOMS

BLUCK = <NUMBER>
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IHIS 1S USED BY THE USER TU CHANGE THE NUMBER OF
BLOCKRS IN THE BASIC AREA-’

PUR TAG3

TAGS
{UR] BLOCK = <NUMBER>

THIS IS USED 8Y THE USER TO CHANGE THE NUMBER OF
TAGS PEK RECUORUD.

tOKr BIT:
BLUCK = <NUMBER>

IH1S IS USED B8Y THE USER TU CHANGE THE NUMBER OF BIY
VECTORS PER RECORD.

ALL THE ABOVE ARE TYPE OEPENUDENT, ERGOs TYPE MUST BE SET BEFURE ANY
UF THE ABOVE ARE USED.

vwoze9y DM6700 = DM = LDL WARNING = 02+=19=/3

THE FULLOWING DDL IS ILLEGAL BUT NOT CURKRENTLY SYNTAXED AS SUCH.

S1 SET S¢ SFT
POP = 100000 POP = 4000
ORDERED ON A ORDERED ON A DUPLICATLS ALLOWED
( (CONTAINS MEMBERS OF S1)3

)

iF A DA R IA SET IS URDERED AN A KEY IHAT IS ALSO A RETRIEVAL OR
URUERING KEY QF A DJ SET AND THF KEY DUES NUT ALLOW DUPLICATES THEN
THEL DA OR IA KEY MAY NOT ALLUW DUFLICATES.
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JUz30  UMeroo - oM % MEw STAIUS @ g2ziesrs
A NEW STATUS HAS BEEN ADDEDs STATUS = 8 INDICATES AN ATTEMPT T
PEKFORM AN OPERATION ON A SUBSUMBED MEMBER THAT HAS NO CURRENT
MASTER o
UO284 DM6700 = DESIGN OF KECNVERY FOR DM670U = 04=03=73
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DMe7au = UESIGN UF RECUVEKY Fuk LreTuo = ua=03=73RCE T
THE WORD "RECUVERY"™ IN THE TITLE Io USED TU ENCOMPASS THE
ENT I RE SET UF PRUCEDURLS FUR DATA BASE RLCUVERY., IT 18
ALSO USED IN THLIS UOCUMENT WITH A VERY SFECIFIC MEANING
INTENDED SEVERAL NTHER WORDS ARE ALSO USED wWITH
SPLCIFIC MEANINGS IN MIND. IN AN ATTEMPT TU AVOID
SEMANTIC CUNFUSIUNs THESE WUKDS ARL HEREBY DEFINED!?

AVDIT WRITING A TRAIL OF CHANGES TO THE DATA
BASE ON A SLCUNUARY STURAGE MEDIUM.

RECOVERY RESTURATION OF INTEGRITY To THE FILES
OF  THE UATA BASE SO THAT THEY ARE NOT
LEFT IN A STATE SUCKH THAT ANY
OPFRATION UN  THEM IS PARTIALLY
CUMFLETE o RECUVERY MAY BE NEEDED
AFTELR A HALT/LUAD OR IF THE DATA BASE
MONITUR IS LS=EU.

RESTART GETTING THt APPLICATIUN PROGRAMS
RUNNING AGAIN AT THE PUINT TO WHICH
THE DATA BASE HAS BEEN RECOVFRFU.

HECUNSTRUCTION USING THE AUDLT TRAIL AND A BACKUP
DUMF TO RECONSTRUCT A PORTION UF THE

DATA BASE.,

RESTURATIUN USING A GUOU COPY OF A DUFLICATELD DATA
BASE FILE TU RESTURE THE BAD COPY.

AUDIT» RECUVERY, KESTART» RECUNSTRUCTION AND RESTORATION
ARE FRUVIDED FOR DM6700. THESE FEATURES ARE DESCRIBED IN
THE FOLLOWING SECTIONS.,

AUDTT

AUDIT IS BY DATA BASE AND NUT BY PROGRAMe THE DECISION
UF WHETHER T0 AUDIT OR NOT AND WHAT THE PARAMFTERS OF THE
AUUIT ARE TU BE ARE SPECIFIED IN THE SOL/INITIALIZE RUN,
THE AUUIT STATEMENT SYNTAX IS AS FULLOWS,

SYNTAX
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L X X X % ] - Sa®bey - e L X X N XL J ] L X X ] L X X ¥ - Teseoene e

<AUDIT STATEMENT> $t= <AUDIT TYPE><ON=LIST>s/
<AUDIT TYFE>SOFF=LIST>}
<AUDIT TYPE> tt= AUDIT 7/ AUDITONLY
<OFF=LIST> ti=s OQFF / NUNE
<ON=LIST> 18s <OPTIONAL PARAMETER LIST>/
ON <UPTIUNAL PARAMETER LIST>
<UPTIONAL PARAMETER LIST> 3= <EMPTY>/<FARAMETER>/
<PARAMETER LIST><OPTIUONAL COUMMA><PARAMETER>

<OPTYIONAL COMMA> ti= , / <EMPTY>
<PARAMETER> 8tz <DEVICE SPECIFICATLION> /

<FILFSIZE SPECIFICATION> /

<AUDIT SERIAL SPEGIFICATIUN> /

<IMAGES SPECIFICATIUN> /

<CONTROL CYCLES SPECIFICATIUN> /

<PACKNAME SPECIFICATION>
<DEVICE SPECIFICATION> tt= DEVICE = <AUDIT MEDIUM>
<PACK NAME SPECIFICATION> 3= PACKNAME = <PACK NAME>
SAUDIT MEDIUM> 3i= DISK / DISKFACK / TAPE7 /

TAPES / PETAPE
<FILESIZE SPECIFICATINON> ti1= ARtAS = <INTEGUEK> /
AKEASIZE = <INTEGER>/
FILESIZE s <INTEGER>

<AUDIT SERIAL SPECIFICATION> tt= SERIAL = <INTEGER>
<IMAGES SFECIFICATION> t$t= BEFUREIMAGES
<CUNTROL CYCLES SPECIFICATION> $t= CUNTROLCYCLES =

<INTEGER>
EXAMPLES
AUDITS
AUDIT UEVICE=DISK, ARFAS®100, AREASIZE=1000, SERIAL=1,
CONTROLCYCLES=103
AUDIT OFF3 ¢

AUDITONLY DEVICE=DISKPACK, BEFUREIMAGES, FLLESIZE=10003

SEMANTICS
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IF  THE <AUDIT TYPE> IS AUDITUNLY RATHER THAN AUDIT, THE
AUDIT MAY BE TURNED ON OR OFF WITHOUT CAUSING
INITIALIZATION OF THE LATA BASE FILES,

THE DEFAULT VALULS 0F THE AULIT PARAMETERS ARE SHOWN IN
THE SECOND EXAMPLE == THE FIRST TWO EXAMPLFS ARE
EQUIVALENT,

THE AUDIT TRAIL MAY BE WRITTEN TO ANY OF THE DEVICES
LISTEDs AND HRECOVERY MAY Bt ACCUMPLISHEL FROM ANY OF
THESE ODEVICES,

AS FAR AS THE MCP FILE SYSTEM IS CONCERNED, THE AUDIT
TRAIL FILE 1S ONE RECORD PER BLUCKR WITH A RECORD SIZE OF
30 WORDS. THIS CANNOT CURKENTLY BE VARIED, THE DATA
MANAGEMENET SYSTEM DNUES ITS UWN BLUCKING AND UNBLOCKING
OF THE AUDIT FILEs FOR PURPUSES OF COMPUTING THE AUDIT
FILE SIZEs A RELORD SIZE OF 30 WORDS IS USEDe IF THE
FILESIZE FORM 1S USEDs AREAS AND AREASIZE ARE COMPUTED SO
THAT AREAS#AREASIZE=FTLESIZE AND AREASIZE=10*AREAS.

WHEN AN AULIT FILE BFCOMES Fuklb, IT IS LOCKEDs AND A NEW
FILE WwITH THE NEXT HIGHER SERIAL NUMBER IS CREATED AND
USED AUTOMATICALLY. THE AUDIT FILE NAMES ARED

<DATA BASE NAME>/AUDITNNNN
WHERE NNNN IS THE FOUR DECIMAL DIGIT AUDIT SERIAL NUMBER.,

"g9g99n IS FOLLUWED BY "0000". THE AUDIT SERIAL PARAMETER
SPECIFIES WHAT THE STARTING AUDIT SERIAL NUMBER WILL BE.

AFTER IMAGES OF ALTERED DATA AND STRUCTURE INFORMATION
ARE ALWAYS WRITTEN TO THE AUDIT TKAILe AT PRESENTs ONLY
THE AFTER IMAGES AKF USED FUR KECOVERY AND RECONSTRUCTION.
AS AN OPTIUNs, BEFORE IMAGES MAY ALSO BE INCLUDED IN THE
AUDIT  TRAIL. THESE WILL BE IGNOKED BY RECOVERY AND
RFCONSTRUCTIONS, BUT THE USER MIGHT BE ABLE TU USE THEM TO
BACK UP HIS DATA BASEs BACKRING UP UF THE DATA BASE IS
NOT SUPPURTEL BY UM6700 AT THIS TIME, THt POINT IN TIME
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AT WHICH THE MUNITOR 1S FIRED UP IS A CLEAN POINT FOR THE
DATA BASE AND WILL Bt MARKED ON THE AUDIT TRAIL.

THE CONTROE CYCLES SPECIFICATION MAY BE USED TO CONTROL
AN IMPORTANT TRADE=ntF IN THt UPERATIUN OF THE AUDIT,
THE DATA BASE MONITOR PERIODICALLY EXAMINES THE STATE OF
THE REWQUEST HANDLERS AND THE QUEUE OF REQULSTS, ON EVERY
NTH SCAN (AS SPECIFTED BY CONTROLCYCLES = <INTEGER>) AN
AUDIT CONTROL RECORD IS WRITTEN TU THE AUDIT TRAIL. THIS
INVOLVES FORCING A WRITE ON ALL BUFFERS WHICH CAN BE
WRITTEN TU UISK AT THAT TIMEs. THE PURPUSE OF THME AUDIT
CUNTRUL RECORD IS TU LIMIT RECOVERY EFFURT == AT LEAST
ONE AUDIT CUNTROL RECORD MUST HEt RLAD BY THE RECOVERY
PRUGRAMs THUSs THE MORE FREQUENTLY AUDIT CONTROL RECORDS
ARE WRITTENs, THE SMALLER Tnt RECOVERY EFFORT, BUT THE
GREATER THE UVERHEAD DURING NURMAL UPERATION OF THE DATA
BASE .

THE TIME PERIOD BETWEEN SCANS IS SPECIFIED BY A NEW
MONTTOR LIMITs THt SYNTAX IS8

CYCLETIME = <INTEGER>

WHERE THE UNITS OF <INTEGER> ARk SECONDSs THE CURRENT
UFFAULT CYCLE TIME 1S THREE SECONDSs (MONLITOR LIMITS ARE
SPECIFIED IN THE LIMITS OR LIMITSONLY STATEMENT IN SOL/
INLTIALIZE.)

PRAGMATICS

THE AUDIT TRAIL IS NOT PARTITIONERBs (PARTITIONING COULD
SPEED RECONSTRUCTION,) NOR IS IT POSSIBLE TO AUDIT ONLY
SELECTED PARTS OF THE DATA BASts FURE RETRIEVAL REQUESTS
ARE NOT AUDITED == ONLY CHANGES TO THE DATA BASE,

THE END OF FILE POINTER OF THE AUDIT TRAIL MUST NOT BE
LOSTs THEREFORE, THt AUDIT TRAIL IS PROTECTEDs FOR DISK
OR DISK PACK THIS MEANS THAT [HE DISK IS SMEARED WITH A
SPECIAL PATTERN AND THEN OVERWRITTENs THE END UF FILE
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HECGRD CAN THUS BE FOUND BY PERFURMING A BINARY SEARCH,
FOR TAPE PROTECTION MEANS 1ﬂAT WHILE THE MCP IS COMING UP
AFTER A HALT/LUAUs IT wWRITES TAPE MARKS TO THE AUDIT TAPE

THE AUDIT TRAIL IS RFAD AND WHITTEN WITH UIKECT I/0s AS
MUCH BLOCKING 1S DONE AS POSSIBLEs BUT THE LOGIC OF THE
AUDIT HEWQUIRES A WRITE TU BE COMPRLETED AT CERTAIN POINTS
BEFORE FURTHER AUDLTING CAN PRUCEEVUs ONE OF THESE POINTS
IS AN EXECUVTION OF END=TRANSACTION BY A COBOL PRUGRAM,
THUSs VERY SMALL TRANSACTIONS (E.Ges ONE MODIFY/STORE
PALR) WILL RESULT IN SMALL BLOCKS UN THE AUDIT TRAIL.
TRANSACTIUNS CANNUT BE ARBITRARILY LARGE» HOWEVERS
BECAUSE ONLY A FIXED NUMBER UF BUFFERS ARE AVAILABLE.
ONCE THESE ARE ALL LOCKED, A SYSTEM OVERLUAD WILL OCCUR.
IT IS THE USERS RFESPUNSIBILITY 10 DEVERMINE BOTH A
KFASUNABLE TRANSACTION SIZE AND THE MAXIMUM NUMBER OF
BUFFERS AVAILABLE 10 THE MONITUR,

UNLIKE OIHER DATA BASE FILES, THE PACKNAME OF THE AUDIT
FILE M™MAY Bt DIFFERFNT THAN THt DATA BASE NAME. IN
GENERAL» WHEN AUDITING TO PACK» ONE SHUULD AUDIT TO NAMED
PACK (AS UPPUSED Tn SYSTEM PACK) WHERE THE NAME IS
DIFFERENT THAN THE DATA BASE NAME. THIS DECREASES THE
PRUBABILITY THAT DATA BASES FILES AND IHE AUDIT TRAIL
WILL BUTH Bt LOST.

AUUDIT ARCHIVE

THE DATE» TIME, SERIAL NUMBER AND PACKNAME UF EACH AUDIT
FILE AKE WRITTEN IN AN AUDIT ARCHIVE WHEN THE AUDIT FILE
IS CREATED. THE AUDIT ARCHIVE 1S A PERMANENT DISK FILE
NAMED

LUM/<DATA BASF NAME>/AUDITARCHIVE,

SYSTEM/DMPRINTIT MAY BE USED 10 PRINT THE AUDIT ARCHIVE
IN FORMATTED UR UNFORMATTED FOKRM,

WHEN AN AUDIT FILE IS NEEDED AS AN INPUT FILE BY SYSTEM/



D0zu4 UM6700 = ULESIGUN UF RECUVERY FOK DM6700 = 0“'03'7§AGE r

DMRECOVERs ETC,s ARIND IS SET TU ZERU AND FACKNAMF IS SET
FROM THE AUDIT ARCHIVES SETTING KIND = 0 WILL CAUSE THE
SYSTEM TU StARCH TAPESs DISK ANU DISKPACK FPOR THE FILE,
ANU "DUP FILE"™ wWILL RFSULT IF MURE THAN ONE COPY IS FOUND
SETTING KIND = 0 HAS SUME NON=UBVIUUS CUNSLQUENCES.

[F MURE THAN ONL AUDIT FILE IS MUUNTEUL ON TAPE ORIVES
WHICH ARE UN=LINEs A ®"UUP FILE™ WILL ALWAYS KRESULT == FQR
TAPESs THE OLDUP FILF CUNDITION BASED ONLY ON THE FIRST
IDENTIFIere TU ALLEVIATE THIS» DMRECUVER, ETC. DISPLAYS
THE NAME OF THE AUDYT FILE THAT LT NtEULS BEFORE OPENING
THE FILE.,

KIND = o wlLL CAUSE ONLY UNE FAMILY OF PACKS TU BE
SEARCHED (AS DETERMINFLD BY PACKNAME). THUSs IF THE USER
MOVES AN AUDLIT PFILE TU A FAMILY UF PACKOS WHUSE NAME IS
NOT EQUAL TU THE PACKNAME [N ThE AUDIT ARCHIVE ENTRY, THE
USLR MUST CHANGE THE PACKNAME IN THE AUDIT AKRCHIVE ENTRY,
OTHERWISE, I1 wILL NOT Bt FtOUND bHBY UMKECOVERs ETC,
(NUTES SINCE IT 1S POUSSIBLE TO AUDIT AND RECOVER FROM
TAPEs DISK, UR PACKs AUDIT FILES NEED NOT NORMALLY HE
MOVED )

3 CIERAIOR IRIEEIAZC
CERTAIN ACCEPT MESSAGES MAY BE INPUT TU THE DATA BASE
MONITOR FROM THE SPO AT ANY TIME. WHEN THE MONITOK MAKES
ONE OF ITS PERLODIC SCANSs 11 WILL MAKE 1HE APPROUPRIATE
RESPONSE IF AN ACCELPT MESSAGE WAS PREVIOUSLY INPUT FQOR IT
(UNDER 11.4 FROGRAMS CAN TEST FOR THE PRESENCE OF ACCEPT
MESSAGES WITHOUT BEING SUSPENDEDs) THE MIX NUMBER OF THE
MONITOK (NUT THE JOH NUMBER UK THE MIX NUMBER OF ONE OF
‘THE REQULEST HANDLERS) 1S ENTEREDS FOULLOWED BY "AX"®,
FOLLUWED (WLITH NU TINTERVENING bBLANKS) BY ONE OF THE

FOLLOWING MESSAGES.

AS wILL CAUSE THL MONITOkK TU DISPLAY THE CURRENT
AUDIT SERIAL NUMBER,
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AR  WILL CAUSE THE MONITOR YO OISPLAY THE CURRENT
AULIT RECORD NUMBER, FOk DISK LR DISKPACKS
THIS 1S THF SEGMENT NUMBEHR, AND FUR TAPE THIS
IS THt BLUCK NUMBER,

CA WILL CAUSE THE MUNITOR TU CLUSE THE CURRENT
AUDIT F1LE AND UPEN A NEW UNE,

ALL UTHER MESSAGES wILL CAUSE THE MONITOR TO DISPLAY
"INVALID REQUEST"™,

RECOYERY

RECOVERY OF A DATA BASE IS ACCUMPLISHED BY RUNNING
SYSTEM/DMRECUVERs THIS PRUCEDUKRE 4S CALLEL AUTOMATICALLY
BY THE DATA BASt MONTTUR WHEN NECESSARY., IT MAY ALSO BE
RUN BY THE USER, ITS PARAMETER IS A STRING CONSISTING OF
THE NAME OF ThHE SDL FILE (Ok THE FILIRST COPY, IF
DUPLICATED) FOLLOWED RY A PEKIUDs OMRECUVER RECOVERS THE
DATA ©BASts WRITES ALL NECESSARY RESTART FILES Tu DISK,
AND INDICATES ITS SUCCESSFUL CUuMPLETIONs IT ALSO KEEPS A
LOG OF ANY I/0 FRRORS 1T ENCOUNTERO,

PRAGHALLCS

THE MONITOR TURNS A BIT UN (THE OATA BASt IN USE BIT) IN
RECORD ZERO OF THE SDL FILE BEFOKE 11 STARTS PROCESSING
REQUESTS TU THE UATA BASEs IT TURNS THIS BIT UFF WHEN IT
GUES TU SUCCESSHUL tnJe THUSs whitN THE MUNITOR CUMES uP
ANU NOTICES THAT THIS BIT IS ALREADY ON» IT KNOWS THAT
EITHER A HALT/LOAD OCCURRED UR IT WAS DS*ED. 1IN EITHER
CASEs RECOVERY IS5 NECESSARY, SU IT HUNS DMRECOVER. I7
THEN HANGWS IN A "NO FILE®™ FUK FILE DM/<DATA BASE NAME>/
RECOVERED. UMRECUVER RECOVERS THME UATA BASL, WRITES THE
RESTAKT rPILES TO DISKk, AND LOGS ANY I/0 ERRURS IT
ENCOUNTERS IN A DUPLICATED FILE NAMED DOM/<DATA BASE
NAME>/"RECOVERKRS#1"™ AND DM/<DATA BASE NAME>/"RECOVERRS®2%,
SOME I/0 ERRURS KRESULT IN UNSUCCESSFUL RECOVERYs IF
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RECOVERY 1S SUCCESSFUL, IT TURNS GHF THE DATA BASF IN USE
BIT AND CREATES AN EMPTY FILE UM/<DATA BASE NAME>/
RECOVERED THF CKREATION OF THAT FPILE CAUSES THE MONITOR
T0 RESUME PHOCESSING, IF  THE MONITOR IS DS«FD WHILE
RECOVERY IS RUNNINGs A CKRITICAL BLUCK EXIT WILL RESULT IN
RECOVERY IF RECUVERY IS 0DS=tbL, THERE WILL Bt NO EFFECT
UN THE MONITOK CIsEes THE MUNITOR WILL STILL HANG IN THE
O“NO FILE®™ UNTIL RLCOVERY IS SUCCESSFUL)s IF RECOVERY IS
DS=tEDs IT MAY Bt POSSIBLE TU CORKECT THt SITUATION AND
RUN IT AGAIN SUCCESSFULLY.

NO MORE THAN ONE CoPY OF DMKECUVER WILL RUN AT A TIME,
THIS SITUATION IS DnETECTEL BY TESTING THE POPULATION
ATTRIBUTE ON THE SpL FILEs IF IT IS GREATER THAN ONE,
KECOVERY GOES TO EnJe ThHUSs, IF Twp COPLES OF RECOVERY
SOMEHOW STAKT UP AT THE SAME TIME, BOTh MAY GO GO0 EOQJ.
IN THIS CASEs 1T WILL HAVE TO bt KUN AGAINs ALONE,

THE RECOVERY ERRURS FILE HAS THREL WOKD RECURDS WITH THE
FOLLOWING FORMAT,

oeg e
47320 STRUCTURE NUMBER OF THE FILE IN ERROK
27128 KECURD TN ERRUK
cid
16303 TYPE OF FILE IN ERRUKS
0 = NDATA FILE (Ok INDEX TABLE)
1 = sDL FILE
2 = AUDIT TRAIlL
3 = UNUSED
4 = RECUOVERY LRROKS FILE LTSELF
138101 READ OR WRITEL ERKROR
0 = READ
1 = WRITE
12801 COPY NUMBER IN ERROK (O FIRST, 1 SECUND)

11112 BLOCKFACTOR Of FILE IN ERROR
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wWOKD 2
47148 I=U0 RESULT DESCRIPIOK == THt HARDWARE
KESULT DESCRIPTUR IF  THE AUDIT TRAILS
UTHERWLISESs THE SOFTWARE RESULT
DESCRIPTOK
STRATEGLY

RECOVERY READS THE AUNIT TrAIL BACKRWARDS FROM THE CURRENT
END AS FAR AS NECESSARY,

DAI8 BeCUKDS

RECOROS MAY UNLY BE MODIFIED BY ONE TRANSALTION AT A TIME.
RECORDS ARE NUT UNLOCKED UNTIL AFTER END=TRANSACTION HAS
BEEN EXECUTED AND AUDITEDs RECORUS MAY NUI BE WRITTEN TO
DISK UNTIL END=TRANSACTIUN HAS BEEN EXECUTED AND AUDITED.
THUS» RFCOUVERY ASSUMES THAT NO PARTIAL THRANSACTIONS ARE
REFLECTED ON THE DISK, THE  JUB OF RECOVERY FOR DATA
RECOKDS IS TO INSURF THAT ALL DISK wWRITES FOR COMPLETED
TRANSACTIONS HAVE UCCUKRED bY WRITING ALL SUCH RECORDS
USING THE AFTER IMAGFS IN THE AUDIT TRAILe IF THE WRITE
HAU ALREADY UCCURREDs A SECUND WRITE WILL DO NO HARM,
RECOVERY MUST REMEMBFK ALL THL RECORDS IT HAS WRITTEN SO
IT WONT REWRITE THEM WITH AN EARLIER VERSIUN

STRUCTURE INFUKHATION

TREATING THE LUCKING OF STRUCTURES THt SAME AS THE
LOCKING UF DATA RECURDS WOULD RESULT IN SET LEVEL
LOCKOUTSs SO THIS IS NOT DUNEe INSTEAD» STRUCTURES ARE
LOCKED ONLY wWHILE PREING CHANGEU. THIS CHANGES THE
RECOVERY STRATEGYs STRUCTURES AKE "RECOVERED™ WHEN FIRST
ENCOUNTERED IN  THE AUDIT TRalILs OSTRUCTURE CHANGES FOR
THE LAST PARTIALLY CUMPLETED TRANSACTIONS ARE UNDONE AS
THEY AKE ENCOUNTERED TN THE AULIT TRAIL.

TERKMINATIUN
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THE PURPUSE UOF CONTRUL REeCURDS IS 70 LIMIT RECOVERY
EFFORT, CUNTROL KECORDS AKE WRITIEN PERICDICALLY BY THE
MONITOho AT THIS TIME THE MONLITOKS BUFFEKRS ARE FLUSHED.
THOSE RECOKRDS ANU  STRUCTUKES THAT CuULD NUT BE PLUSHED
BECAUSE THEY WERE LOCKED ARE LISTEU IN THt CONTROL RECORD.
THE CURRENTLY ACTIVF TRANSACIION 10S ARE ALSO LISTED IN
THE CONTRUL ktCORD.

AT LEAST ONE CONTROL RECURL MUST BE SLEN BY RECOVERY
(UNLESS THE MUNITUR=FTRED=UP RECORD LIS ENCUUNTERED).

ENU=TRANSACTION OK  RGJ (ACTUALLY,» BOJ IS THE FIRST OPEN
OF THE TRANSACTION) MUST Bt ENCOUNTERED FOR ALL USER
TRANSACTIUNS ACTIVF UURING AND AFTEKR ThHE LAST CONTROL
RECORD (OK SINCE THF MONITOR=FLIRED=UP KRECURD)s THE FIRST
TIME END=TRANSACTION 1S SEEN FUK A USER TRANSACTION, A
RESTART FILt 1S CREATED ON DISKe It NO ENU=TRANSACTION
IS SEEN, BUOJ WILL BE SEEN, IT 1S ASSUMELD THAT ALL USERS
EXECUTE END=TRANSACTIUN PERIGDICALLY, IF THIS IS NOT
TRUEs RECOVEKY MAY HAVE TO htAU A LARGE PURTION OF THE
AUDIT TRALIL TU TERMINATE.

ALL STRUCTURES AND ULDATA RECURLS LISTED IN THE LAST
CONTROL RECURU MUST Bt ACCUUNTED FOR, THEY MUST BE
ENCOUNTERED IN THE AUDLIT TRAIL UK MISSING FRUM AN EARLIER
CONTRUL RECORD TU INSURE THA1 THEY GET wRITTEN UR WERE
WRITTEN TU DISK,

THE END UOF FILE FOINTERS FOR ALL THE DATA tILES MUST BE
ESTABLISHED USING THE HIGHEST UPEN INFUKRMATIUN IN THE SDL

STRUCTURE FILE. (THE END UF FILE OF THE SDL FILE IS

CONSTANT, AND THE AUbLT TRAIL 1S PROTECTEDS) TO

ESTABLISH THEM, A BLOCK OF ALL ZLRUES 1S WRITTEN AS THE
4

NEXT BLOCK AFTER THE LAST BLUCK CUNTAINING DATA.

[ 3¢

ESTAR

lNIRODUCTIUﬁ
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TRANSACTIUNS HAVE BEEN INTRUDUCED TO PROVIUE CLEAN POINTS
FUR RESTARTING DATA MANAGEMENT  JUBS. THE UNDERLYING
ASSUMPTIUN IS THAT PROGRAMS AKkE CYCLLIC IN NATUKRES AND
THAT AT IHE BEGINNING OF A LOUFs ONLY A FEW IMPURTANT
VARTABLES ARt NECESSARY TU PRUVIDE SUFEICIENT INFORMATION
T0 KESTART ThE PKROGRAM. THESE VARIABLES WILL TYPICALLY
BF FILE POSITIUNS, A RESTARTABLE LUATA MANAGEMENT JOB
wILL ®E PASSED TWO PIECES OF INMORMATION UPUN RESTARTE
(1) THE FACT THAT IS HAS BEEN RESTARTED AND (2) EXACTLY
THUSE VARIABLES wHICH THE FKRUGKAMMER PAS DECIDED ARE
SUFFICIENT TO GET THE PRUGRAM KESTARTED. IHE DETALLS ARE
DISCUSSED IN WHAT FOLLUWS.

TRANSALTIUNS

A TRANSACTION IS A SEQUENCE Ul  DATA bASE OPERATIONS
PERFURMED UN ONE OK MORE DATA MANAGEMENT CUBUL WORKAREAS.
A TRANSACTIUN HAS AN ID UNIQUE FROM ALL UTHER CURRENTLY
ACTIVE THRANSACTIUNS. THE TRANSACTION ID SERVES 10 LINK
RECORUS IN THE AULIT TRALL ANU TU IUENTIFY THE LOCKER OF
RECORDSs ALL UATA RECURLS AND INDEX TABLES MODIFIED BY A
TRANSACTIUN AKrE LUCKFU OUY FRUM UTHEK TRANSACTIONS UNTIL
THE TRANSACTIUN 1S COMPLETEUs THEY ARE ALSG MAKKED SU
THAT THEY CANNOT BE WRITTEN TO UDISK UNTIL THE TRANSACTION
S COMPLETED. THERF AKE TwO TYFPES OF TRANSACTIONS,
DFFAULT  TRANSACIIUNS AND USER SPECIFIEU TRANSACTIONS,
ANY PARTICULAR CGBUL PRUGRAM USES UNE Ok THE OTHER, BUT
NOT BOTH,

UELAULT THANSACTIONS

UM6700 HAS BEEN USING UEFAULT TRANSACTIUNS, CURRENT
PRUGRAMS MAY BE RUN WITHDUT CHANGE. HOWEVER, TO PROVIDE
RESTARTABILITY, IT WILL BE NECESSARY T CHANGE TO USER
TRANSACTIUNS.  DEFAULT TRANSALTIONS AKE SINGLE DATA BASE
OPERATIUNS WIIH THE EXCEPTIUN OF THE FOLLOWING PAIRS OF
OPERATIONS (UN THE SAME WOKKAKEA) == MODIFY/STORE,
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CREATE/STURE,» MUDIFY/tREE AND CREATE/FREE, THESE PAIRS
OF OPERATIONS ARE CONSICERED SINGLE DEFAULT TRANSACTIONS,

THE TYPE OF TRANSACTIONS A PRUGKRAM IS USING MAY BE
DETERMINED BY INSPECTING THt FILE CONTROL PART OF THE
INPUT=QUTPUT SECTIUNe IF NO FILE SELECTED IS ASSIGNED TO
DATA=BASE=RESITART, THEN THE PROGRAM IS USING VEFAULT
TRANSACTIONS, IN THIS CASE» THE COBOL VERBS END=
TRANSACTION AND ABORT=TRANSACTION WILL GIVE SYNTAX
ERRORS, AND EACH SFT THE FROGEKAM INVUKES WILL BE
ALLOCATED A UNIQUE TRANSACTION ID wHEN THE SET IS UOPENED.
USER TRANSALILONZ

IF A FILE IS ASSIGNED TU VDATA=BASE=RESTART, THEN THE
C0B0L PROGRAM IS USING USER SFECIFIED TRANSACTIONSs (AT
MOST ONE FILE MAY BE ASSIGNED 10U UDATA=BASE*RESTART.) ALL
SETS INVUKED BY THF PROGRAM AKRE GIVEN THE SAME
TRANSACTION ID WHEN NPENED. ALL UPLRATIONS PERFORMED ON
THE WORKAREAS FOR THESE SETS ARE PART OF THE SAME
TRANSACTIUN» UNTIL THE TRANSACTION IS TERMINATED BY
EXECUTING END=TRANSACTION OR ABURT=TRANSACTION, (THE
PROGRAM MAY THEN INITIATE ANOTHER TRANSACTIONS) THE
PRUGRAM IS EXPECTED TO EXECUTE END=TRANSACTION
PERTUDICALLY., IF  IT DOES NUT, RECUVERY MAY TAKE MUCH
LONGER THAN NECESSARY (SEt SECTIUN 3)3 AND IF THE
TRANSACTIUN MODIFIFES TOO MANY RECURDLS, A SYSTEM OVERLOAD
(STATUS 102) WILL OCCUR ONCE ALL THE BUFFERS ARE LOCKED.
IT 1S THE PROGRAMMFRS RESPUNSIBILITY 10 KEEP THE
TRANSACTIONS SIZE REASONABLE.

IF A SET IS PASSED AS A PARAMELTERs ALL THE OPERATIONS ON
[T B8Y OTHER PROGRAMS OR PRUCEDUKRES ARE CONSIDERED AS PART
OF THE TRANSACTIUN OF THE PROGRAM WHERE THE SET 1S
LOCALLY INVOKED. THAT ISs 1F A SET IS INVOKED LOCALLY
(AS OPPOSED TU BEING INVOKED bY REFERENCE) BY A PROGRAM,
PASSING IT AS A PARAMFIER DUOES NOT CHANGE LTS TRANSACTION
1D,
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4e242¢1y PURPUSE (F THE RESTAKT FILE

e []
SEageees AmGeseE % SO Saeavase Sess
4

THE PURPUSE UF THE RESTART FILE IS TO0 HOLD ALL THE
INFORMATIUN NECESSARY TO RESTAKT THE FPRUGRAM, FILE
POSITIONSs LUOP COUNTERS, STATE VARIABLES, DATA
MANAGEMENT KEYS OF RETRIEVAL, ETCs MAY RESIDE IN THE
KECORD DESCRIPTION 0F THE KESTART FILE, WHEN END=
FRANSACTION IS EXECUTED» THE RECORD AREA OF THE RESTARTY
FILE (HEREAFTER HREFFRRED TU AS THE RESTART AREA) IS
WRITTEN ON THE AUDIT TRAIL (WHETHEK THE RESTART FILE IS
OPEN OR NOTD. THE DATA MANAGEMENT SYSTEM WILL INSURE
THAT OUNLY COMPLETE TRANSACTIONS ARE PERFOUORMED ON THE DATA
BASE s THE INTENT IS THAT THt ENU UF A TRANSACTION BE A
CLEAN POINT FUR THE PRUGRAM,

THE RESTAKRT FILE SHOULD NOT NORMALLY BE OPENED OR WRITTEN
8Y THE USER. IT NFED UNLY BE OPENED ANL READ WHEN THE
PROGRAM IS RESTARTEDs OPENING IT UR WRITING ITs» HUWEVER,
WILL NOT INTERFERE WITH ITS USE BY THE UATA MANAGEMENT
SYSTEM,

2&2.202. END*TRANSACTION
THE SYNTAX 1S
ENU=TRANSACTION ON EXCEPTION

<STATEMENT> [ELSE <STATEMENT>)

THIS STATEMENT IS ALWAYS EXECUTED SYNCHRONUUSLY,

THE EXCEFPTIONS ARE RFTURNED IN TRANOACTION=STATUS (WHICH
IS A COMP=1 EXPRESSIUN) AND ARL?

1 SET NOT OPEN. IF NONE UF THE WURKAREAS FOR THE
TRANSACTIUN ARF CURRENTLY UPENs THE TRANSACTION
ID £S NUT ALLOCATED AND END=TRANSACTION WILL
NOT BE PERFORMFD.

16 OPERATIUNS IN PRUGRESYS. ONE Uk MORE
(ASYNCHKONOUS) UPERATIONS UN UNE UR MORE OF THE
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WORKAREAS UF  THE  TRANSACTIUN ARE  STILL IN
PRUGRESSs END=TRANSACTION wILL NUT Bt EXFCUTED
BECAUSE THE PROGKRAM [S NUT AT A CLEAN POINT.

17 ONE OR MORE WORKAREAS OF THt TRANSALTION ARE IN
THE MODIFY UR CREATE STATEes ENUD=THANSACTION
WILL NUT BE EXFCUTED BECLAUSE THt PRUGKRAM 1S NOT
AT A CLEAN POINT,

18 ONE  OR MURE UF THE DATA BASE MUNITURS INVOLVED
IN THE TRANSACTIUON HAVE BEEN US=ED.

NEW UPERATIUNS WILL Bt INHIBITED UN ANY UF THE WORKAREAS
INVOLVED IN THE TRANSACTION (NkW OUPERATIONS MIGHT
OTHERWISE 8t INITIATED IF MORE THAN UNE STACKR IS INVOLVED
IN THE TRANSACTIUN) wHILE LEND=TRANSACTIUN IS BEING
PERFURMED.,

ABURTZIRANSALIION

TRANSACTIUNS MAY BE ABORTED wHETHEK AUDIT 1S ON UK OFF.
THE MONITOR UDOES AN IMPLICIT ABURT=TRANSACTION WHEN THE °
LAST SET INVULVED IN A TRANSACTION IS CLOSEU. THUSs THE
CATA BASE IS LEFT AT THE END UF THE LAST COMPLETE
TRANSACTIUN FUR THAT JUB.

UNLIKE END=TRANSACTIONs ABURT=TRANSACTION WAITS FOR
COMPLETION OF OPEKATIUNS CURKRENTLY IN PROURLSS, AND DUOES
IMPLICIT FREES ON WORKAKEAS IN THE MUDIFY UR CREATE STATE.
LIKE END=TRANSACTIUNS, IT IS ALWAYS EXECUTED SYNCHRUNOUSLY.,
THE SYNTAX IS

ABORT=TRANSACTION UN tXCEPTIUN
CSTATEMENT> [ELSt <STATEMENT>]

AS IS Trut FOR iNU-TRANSACTlUN» Nbw UPERATIONS POR THE
TRANSACTIUN AKE INHIBITELD AND THEt STATUS IS RETURNED IN
TRANSACTIUN=STATUS, THE VALUES 1 AND 18 APPLY AND MEAN
THE SAME AS FUR END=TRANSACTION,
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AHUNT=TRANSACIION DOES NUT DESIROY THE USERS CURRENTS BuUT
GUARANTEES THAT NONF OF THE CHANGED THE TRANSACTION HAS
MAUF ARE WEFLECYED IN THt ULATA HASL.

SUMMARY Ut STATUS VALULES

THE STATUS VALUES RELEVANT TO UStR THRANSACTIUNS ARES

i NU St  OF THE THANDACTION IS UPEN AT END=
TRANSACTLION UKk ABUKT=1KANSACTIUN,

16 OFERATIONS IN PHUGRFSS AT ENU=TRANSACTION,

17 ONE UR MORE WURKAKEAS LN  MUDIPY OK CREATE
STATE AT END=TRANSACTIUN,

18 ONE OR MURE UDATA BASE MUNITOKRS ARE DS=ED.

19 ON AN  OPEN» MORE THAN 62 KRESTART AKEAS WUULD
Bt IN USE bY A SINGLE STACK,

23 ATTEMPT  Tu UJIILIZE USER  SPeCIFILEU
TRANSACTLIONS, BUT THIS VERSION OF THE DATA
BASt MONITOR CAN HANDLE OUNLY UEFAULT
TRANSACTICNS,

102 T00 MANY BUFFFRS REQUIKELD.

RESTART CUNVENTIUNS

THt. PHILOSOPHY UF UATA MANAGEMENT KESTART LS THAT JUB AND
TASK HESTART ArE THt RESPONSIBILITY QF THE WURKFLOW
MANAGEMENT SYSTEM (WEM)s AND THAT DATA MANAGEMENT RESTART
SHUULD BFE INTLGRATED INTU THIS SYSTEM,

THE  CURRENT  WORKELUW MANAGEMENT PHILUSOPNY IS THAT JOBS
ARE  RULLED UUT AT CLEAN PUINTS (lsEer NO TALKS ARE
CURRENTLY RUNNING) AND KESTARTEL AT THE LAST RULLOUT
POINT ., THAT IS, WFM PRUVIDLS JUB RESTAKT AND THE USER
PRUGRAMS HIS TASK RESTART WITHIN HIS JUB IN THE WORKFLOW
LANGUAGE (WFL)Ws THIS IS ACCOMPLISHED FUR UATA MANAGEMENT
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BY USING whkL TO SET THE TASKVALUE OF THE UStR PROGRAM SO
THAT IT CAN FIND ITS RESTART FULE.

2-J.Io RESTART FILE

NAME

THE NAME OF THE RESTART FILE IS, BY CONVENTIUN,

DMRESTAKRT/<DATA BASE NAMED/<INIERNAL FILE NANME>/
<11 DECIMAL DIGITS>

wWHERE THE 11 OECIMAL DIGIT tIktL IS COMPOSED UF THE
FOLLUWING THREE SUBFIFLDS?

<4 VDIGLIT lU FIELD><4 DIGIT JUB®><3 DIGIT LTa>

THE FUUR DI1GIT 10 FILLD IS ZtRU FOR FILES PRODUCED BY
DMRKECUVER THE THRFE OIGIT- LT# IS THE THRFE DIGIT
LOGICAL TASK NUMBER OF THE TASK WITHIN THE JOB. THE USER
ASSIGNS THIS NUMBER DF THE TASK HINMSELF, BY USING WFL TO
SET THE TASKVALUE UF HIS TASK AS DESCRIBED IN SECTION 443,
2 1T SHOULD BE UNIQUE FOUR EACH TASK OF TME JUB AND
SHOULD BE IN THE RANGF ONE TO 255 INCLUSIVE,

ALL NECESSARY RESTART FILES ARt PRUDUCED AUTUMATICALLY BY
DMRECUVER WHEN IT IS KUNs HUWEVEKS, IN ThE CASF WHERE A
DATA MANAGEMENT JOB GETS DS=tD FUR ANY REASUN BUT THE
MONITOR wOES TU NORMAL EUJs UMRELOVER WILL NUT AND MUST
NOT BE KUNse IN THIS CASE» THE BUG MUST FIKST BF FIXEDs
THEN THE JUB MUST Bt RESUBMITIEU UTILIZING THE UDELAYED
RESTART CONVENTIONS. THE USER MUST UBTAIN MIS KRESTART
FILE BY RUNNING SYSTEM/GETUMRESTARIFILE,

SYSTEM=GFTOMRESTARTFILE

e
[ X3
[ 179
[ o
[ X 3

[ 13 8]

THE INPUT FILE TO THIS PRUGRAM IS IN A FILE CALLED CARD.
INPUT IS FKREE FURM IN COLUMNS 1=72. THE INPUT IS A LIST
UF KEYWOKD AND VALUF PAIKS, COMMAS MUST NUT BE USED TO
SEFPARATE THE PARAMETEK PAIRS,  BLANKS ARE USED AS THE
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DELIMITER INSTEAD. THE FUKM OF tACH PAIR |S <KEYWORO>=
<VALUE >, THE EQUAL SIGN ﬁUbT bt FPRESENT. THE KEYWURD
MAY Ht ABBREVIATED UR  MISSPELLED UR CUNTAIN IMBEUDED
BLANKRS UR SPECIAL CHAKRACTERS AS LONG AS THE FIRST FEW
CHAKACIERS ARE  CURRFLT. THE  SYNTAX Ur  THE VALUL,
HOWEVEK, MUST BE EXACTLY CURKECTs FOUR EXAMPLE, IF PUUR
DIGITS ARt REWUIKEULs THEN LEADING ZERUESs LF ANY, MUST RE
PUNCHEU . THt PFARAMFTIEKRS MAY AFPPEAR IN ANY URDFR. THE
PARAMETERS ARE AS POLLUWSS

PAKANELEN NANE VALUE HEWUIRED
UATABASE NAMEL = <DATA BADE NaME> : YES
INTERNAL FILE NAME = <INTNAME UF KESTARY FILE> YES
MIX NUMBER = <4 DIGITS> YES
JUB NUMBER = <4 DIGITS> YES
DATE 2 MM/DLL/ZYY "
JULIAN DAITE = YYUDD *
TIME = MHIMMISS *
AUUIT SERIAL NUMBEKR = <4 DIGITS> »
10 sz <4 DIGLTS> NO

(*) FEITHER THE AUDII SERIAL NUMBER IS SFECIFIED OR THE
DATE AND TIME ARE BUT NOT BOTHe IF THE DATE AND TIME ARE
SPECIFIFDs THE AUDIT AKCHIVE IS USED TU DETERMINE THE
AUUIT SERIAL NUMBER, IN ANY CASts THE AUDIT ARCHIVE IS
USED TO FIND THF PACK NAME, IF ANY.

NEITHER THE DATA BASE NAME NOR THE INTERNAL FILE NAME
SHUULD BE TERMINATED WITH A PERIUGU. THE DATE AND TIME
SHUULD BE THUSE AT THF END UF THE TASKs THE ID FIELDs IF
PRESENTs WILL BE PLACED IN THE ID FLELD OF THE RESTART
FILE NAMEs THE DEFAULT VALUE UF TU 1S ZERU,

EXAMPLE 1
[ATA BASE NAML = MYLB MIx=NUMHEh = 0032
JUB=NUMBER = 0031
TIME = 00301300 DATE = 01/02/73
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INTERNAL FILE NAME = MYRESTARTFHILE

EXAMPLE 2

DATA = TESTDUB AUDIY = 0003 JUB = 1234 MIX = 1236
I0 = 7777 INTNAME = RSF

EXAMPLE ONE MAY PRODUCE A FILL NAMED UMRESTART/MYDR/
MYKESTARTFILEZ00000031LLLs, IF SUCCESSFUL» WHERE LLL WAS
THE LBGICAL TASK NUMBEKR OF THE TASKs (SEE NEXT SECTION.)

ExXAMFLE TWO MAY PRODUCE A FLLE NAMED OMKESTART/TESTOR/
RSF/777771234LLL, WHERE LLL WAS THE LUGICAL TASK NUMBER,

ALL INPUT NEEDED BY GFTOMRESTARTFILE MAY Bt OUBTAINED FROM
THE LISTING THE SYSTEM PRODUCES WHEN THE JUB IS RUNs» WITH
THE PUSSIBLE EXCEPTIONS OF THE DATA BASE NAME AND THE
INTERNAL FILE NAME, THESE MAY, OF COURSE» BE OBTAINED
FRUM A LISTING OF THE PROGRAM,

GETOMRESTARTFILE WILL READ THt AUUIT FILE SPECIFIED BY
THE AUDIT SERIAL NUMBFR BACKWARDS UNTIL IT EITHER REACHFS
THE BEGINNING OR FINDS THE RESTART AREAs IF IT REACHES
THE BEGINNING OF THE AUDIT FILEs IT QUITS AND PRINTS A
MESSAGE INDICATING THAT THet RESTART FILE WAS NOT FOUND,
IF IT ENCOUNTERS THE RESTAKRT AktA, IT WRITES IT TO DISK
AS A PERMANENT FILEs INDICATES THE TITLE IN ITS REPORT,
AND THEN TERMINATES,

Iaaft

THE SIGN OF THE TASKVALUE 1S5 USED TO INDICATE MALT/LOAD
RESTART., IF  THE TASKVALUE IS PUSITIVE, THEN IT 1S A
HALT/LOAD RESTART. THE MAGNITUUE OF THE TASKVALUE IS
USED Tu INDICATE A~ NORMAL RUN OUR A UELAYEUL RESTART. FOR
A NORMAL RUN» THE ABSOLUTE VALUE UF THE TASKVALUE IS LESS
THAN 256 AND IS5 THE LUGICAL TASK NUMBER. FOR A DELAYED
RESTART, THE MAGNITUDE OF THE TASKVALUE IS GREATER THAN
255 AND IS THE ENTIRE THIRU IDENTIFIER OF THE RESTART
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FILE NAME.

EXAMPLE 1
T0 RUN A NOKMAL JOBs THE FULLUWING WHL PROGRAM CBULD BE
uStD.

? JUB EXAMPLEL

? BEGIN

vV itz =13}

ON RESTART, JTF V < O THEN V t3 =V}
RUN TEST13 VALUE = VI

? ENU JUB3

EXAMELE 2

TO DU A DELAYED RESTART, ONLY UNE LINE UF THE PKEVIOUS
EXAMPLE NEED BE CHANGEDs ASSUME THAT THE OLD JOB NUMBER
WAS 9999 AND GETOMRESTARTFILE HAS BEEN RUN SUCCESSFULLY.
THEN THE FOLLOWING WILL PROVIDE A DELAYED RESTART WITH
FULL HALT/LUAD PKOTECTION?

? JUB EXAMPLF1

? BEGIN

Vv itz =99990013

UN RESTART, IF V< 0 THEN V 8= =V}
KUN TEST13 VALUE = V3

? END JOB3

ExamPLE COBOL J0

THE FOLLOWING 1S A SKELETON OF A RESTARTABLE DATA
MANAGEMENT COBOL JuB. THE PRUWKAM READS AN INPUT DECK OF
CARDS. EACH CARD CONTAINS ENUUGH INFORMATION TO UPDATE
ONE MEMBER UF THE UATA MANAGEMENT SET FERSONNFL. THE
ULPDATING OF OUNE MEMBER IS A TRANSACTIONe THE POINT OF
THE RESTART CODE 1S 10 SkIF IHt CARDS THAT HAVE ALREADY
HEEN PRUOCESSEU.,



Duzeuy OM6700 = DESIGN UF RECUVERY FOR DMO700 = 04'03'7§AGE o1

THE PROGRAM HAS PULL PRUTECTION IN ALL CASES, INCLUDING
HALT/ LOADS DURING A DELAYED RESTAKT,

EXAMPLE CUBUL PRUGRAM

IDENTIFICATION DIVISION,

’
'
[}
ENVIRUNMENT DIVISIUN.
.
L]
.
INPUT=0QUTPUT SECTIUN,
FILE=CONTROL
SELECT XXXX ASSIGN TO DATA=BASE=RESTART,
L]

DATA OIVISION.
FILE SECTIUN,
FO xXxx VALUE GF Ib IS XID,
01 CARDSIN PIC 9(5) COMP,
.
.
.
DATA=HBASE SECTION.
01 INVOKE PERSONNEL IN COMPANYXS
[
.

WORKING=STORAGE SECTIONG
r7 I PIC 9(5) COMP=1,
L]

01 xlu,
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02 X1 PIC X(24) VALUE "DMRLSTART/CUOMPANYX/XXXX/"™4
ve2 x2 PIC 9(11),
02 x3 PIC X VALUE ".".

b}

’
.
PROCEOURE DIVISION,.
THEONLY SECTIUN,
DUMLAB. UPEN INPUT CARD.
OPEN GUTPUT PFRINT,
UPEN PERSONNEL UPNDATE OUN EXCEPTION GO UIE,
.
.
.
IF MYSELFC(TASKVALUE) > 0 GU HALT=LOADEL.
IF ABSCMYSELF(TASKVALUE)) > 255 GO DELAYED=RESTART.
GU START=PGM,
DELAYED=RESTART, COMPUTE x2 = ABS(MYSELF(TASKVALUK)).
SET xxxX (TITLE) TO XID.
SET xXxX (FILETYFE) TO 7.
IF xxXX (PRESENT) = VALUE FALSE
COMPUTE 1 = I/0 ELSE GU CUNTINUE®=RESTART,
HALT*LUADEDs CGMPUTE x2 =
“1000#MYSELF (EXCEFTIUNTASK(STACKNU)) +
(MYSELF(TASKVALUE)Y MOD 1000),
SET xxxx (TITLE) TU XIbo,
SET xxxXx (FILETYPE) TO 7.
IF xxxXx (PRESENT) = VALUE FALSL
IF MYSELF(TASKVALUE) > 255 GO UELAYED=RESTART
ELSE GU START=PGM,
CONTINUE=RESTART.,
READ XXXX AT END COMPUTE I = 1/0.
CEUSE XXXXo4
MUVE CAKRDSIN TO 1.
MOVE O TO CARDSIN,
PERFUORM KEAD=CARD I TIMES,
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GO LooOP,

START=FGMs MUVE O TU CAROSIN,
LOOP. PERFORM REAU=CARD.
<DATA BASE OPERATIONS TO UFDATE ONE MEMBER
OF PERSUNNEL SET>
END=TRANSACTION ON EXCEPTIUN GU UILE.
GO LUGP,

EO0Js STOP RuUN.
CIE. COMPUTE I = 1/0,
READ=CARD.

READ CAKD AT END GO EOJ.
ADD 1 TU CARUSIN,

ol PITHALLS

THE SYSTEM RESTARTS JUBS BY DEFAULT. IF THIS IS NOT
DFESIRFOs, THE JUB MUST BE CUDEL IN wFL S0 THAT IT WONT
RESTART,

THE TASKVALUE UF A TASK MUST BE TESTED AFTER THE FIRST
OPEN UN A DATA MANAGEMENT SET. 1F IT IS NOT, RECOVERY
MAY NOT YET HAVE BEEN RUN ANU HAVE CREATED THE
APPROPRIATE RESTART FILES.

DIKECT I/0 MuST HBE USED BY THE (OBUL PROGRAM TD

SYNCHRUNIZE ITS GUTPUT FILES WITH END=TRANSACTION., USING
LOGICAL I/0 WILL KRFSULT IN THE LOSS OF WHAT WAS IN THE
CORE BUFFERS IF A HALT/ LOAD OCLURS.

IN THE RESTAKT COUE, WHEN PUSITIUNING FILES FOR RESTAKT,
1T 1S TYFICAL THAT THE CUUNTERS IN THE RESTART AREA WILL
BE BUMPED. ONE WAY TO GET AKUUND THIS IS TO MUVE THE
COUNTERS IN THE RESTART AREA Tu TEMPURARY VARIABLESs ZEROD
QUT THE RESTAKT ARLA» AND USE THE TEMPURARY VARIABLES FOR
REPOSITIONING CUUNTS,
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SOME SCHEME FOR REMOVING OLD RESTART FILES MUST BE
DFVISED HY THE INSTALLATIOUN.

SUMMARY OF RESTART PROCEDURES

RESTART AFTER A  HALT/LUAD 1S AUTUMATICe IF THE COBOL
PRUGKAM IS DS=tDs A DELAYED RESTART MUST BE PERFURMED.
GETDMRESTARTFILE MAY BE USED TO UBTAIN THE RESTART FILE
IN THIS CASE. IF THE MONLITOR WAS ALSO DS=ED AND
DMRECUVER SUBSEQUENTLY RUN, THE RESTART FILE WILL ALREADY
BE THERE, BUT GETTING IT AGAIN WITH GETUMRESTARTFILE WILL
DU NU HARM,

QUPLICATED FILLS

INTRODUCTION

DME700 NUW  SUPPOKTS DUPLICATED FILES FOR ALL DATA
MANAGEMENT FILES FEXCEPT DM/<DATABASE=NAME>/DDL, DM/
<DATABASE=NAME>/AULITARCHIVE AND THE AUDIT TRAIL.

UATA MANAGEMENT DUPLICATED FILES ARE NOT SYSTEM
DUPLICATED FILFS. THIS 1S BECAUSE SYSTEM DUPLICATED
FILES ARE NUT CUKRRENTLY SUPPURTEWD UN DISK FPACK NOR WITH
DIRECT I/0C. THE FRRORS FILE» DM/<DATABASE=NAME>/ERRORS
IS THE ONE EXCEPTION, IT IS FULLY DESCRIBED IN SECTION
2. ANUs IF DUPLICATEDs WILL BE A SYSTEM DUPLICATED
FILE.

THE SYNTAX WITH WHICH DM6700 FLILES (l.Esp BOTH FILES AND
INVEXES) ARE ODUPLICATED IS INCURPURATED INTO BOTM SOLL/
STRUCTURE AND SDL/INITIALIZE,

IF A DM6700 FILE IS DUPLICATED, BOTH CUPLES MUST RESIDE
UN THE SAME DEVICE (l«Ess ONE CUPY CANNUT BE ON DISK
FACK WHILE THE OTHER 1S5 ON HEAU=PER=TRACK).

NAMING CONVENIION
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IF A DM FILE IS 10 RE DUPLICATEU» OUNLY ONE COPY wlLL BE
KEPTs THE NAMES OF UM6700 OUPLICAIEL FILES ARE?

OM/<DATABASE=NAME>/"<STRUCTURE=NUMBER>®1"
OM/<DATABASE *NAME>/"<STRUCTURE =NUMBER>#2"

FOR SDL THE NAMES ARL!

OM/<DATABASE“NAME>/"SULRL"
UM/<DATABASE=NAME>/"SDL#2"

":2- SNL INTERFACE
THERL ARE  TwU WAYS IN WHICH 10 DUPLICATE OM6700 FILES==
USING THE DEFAULT CLAUSES, AND INDIVIDUAL SFECIFICATION BY
STRUCTURE «

s2id: UETAULT cLavst
SYNTAX FUR A  "DEFAULT™ STATEMENT HAS BELN INCORPORATED
INTO BOTH SUL/STRUCTURE AND SOL/INITIALIZE 70 ENABLE
SPECIFICATION 0F ODEFAULT VALUES FUR ALL STRUCTUKLS FOR
SUCH THINGS AS DEVICE AND DUPLICAVED FILESs ®DEFAULT
DUFLIGATED = UN3™ wILL CAUSE ALL UM FILES, EXCEPT THOSE
MENTIUNED ABUVE, TO BE OUPLICATEL. IT IS POSSIBLE TU

| OVERRIDE THE DEFAULT VALUEL GIVEN 70 UUPLICATED BY

INOIVIDUAL STRUCTURE USING THE SYNTAX PRESENTED BELOW.
IF, FOR EXAMPLE, "UEFAULT DUPLICATED = ON3™ wAS SPECIFIED
AT STRUCTURE TIME, THFN SPECIFYING "UEFAULT DUPLICATED =
OFF 3" AT INITIALIZE TIME WOULD RESET THIS UPTION Tu OFF
FOR ALL FILES NUT SPECIFICALLY StT TO UUPLICATED = ON
USING THE SYNTAX FUR INDIVIDUAL STRUCTURESS

IF  OUPLICATEL IS NOT MENTIONEUL IN THE DEFAULT SECTION OF
SOL/STRUCTURES THEN DUPLICATED = UFF IS ASSUMED (14Ess
THE DEFAULT vALUE FOR DUPLICATED IS UFF),

INDIVIDUAL SPECIFICATIUN BY STHRUCTURE

[ 179

te
| 2 4

CTHE SYNTAX FUR MODIFYING STRUCTURE INFORMATION AT
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INITIALIZE TIME MAS BFEN EXPANUED TO INCLUUE DUPLICATED =
ON AND DUPLICATED = OFF.,

4
1fF  THE OUPLICATED SYNTAX I> USED FOR A SPECIFIC
SYRUCTUREs IT WILL UVERKIDE ANY VALUE SPECIFIED FOR
DUPLICATEU IN THE ULEFAULT SECTIONS.

NEW SYNTAX HAS ALSH BEEN AUDED TO SUL/INITIALIZE TO
ENABLE ATTRIBUTES SUCH AS UtVICE AND DUPLICATED TO BE
GIVEN TO THE SODL AND FRRORS FILES

EXAMPLES
EXAMPLE 118 PRUN SYSTEM/SOL/STRUCTURE
20ATA CARD
UATABASE = TESTDBS
DEFAULT DUPLICATEL = UN» UEVICE = DISKPACK}

PEND .

BY SETTING DUPLICATED UN IN THt DEFAULT SECTION, THE USER
HAS INDICATEU THAT ALL UM FALES ARE TU Bt DUPLICATED.,
(HE HAS ALSU SPECIFIED THAT ALL FILES RESIDE UN DISK
PACK» SEE SECTION 6.)

EXAMPLE 2t PRUN SYSTFM/SDL/INITIALIZE

FUATA CARD

UATABASE = TESTUB?

SET ERRORLUG LUPLICATEDSOFF}

SET SUL NUPLICATEL=ON?

SET 16 BLUCKFACTUK = 10, DUPLICATED = OFF,

| AREASIZE = S)

2END

IN HIS EXAMPLE, THERFE IS NU OEFAULT SECTIUN AND THE USER
MAS INDICATED THAT THE ERRUKS FILE ANU STRUCTURE #16
SHOULD NOT HBE ODUPLICATED., IN AULDDITION, HE HAS
REDUNDANTLY SAID THAT THE SOUL FILE WILL BE DUPLICATED (1.
Ee»  SETTING DUPLICATED=UN IN THE DEFAULT SECTION OF
STRUCTURE TURNED DUPLICATED ON FOR Sul).
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DMPRINIII IQTERFACL

[ R+
LI 4

USING DMPRINTIT ONE CAN PRINT BUTH OR LLITHER COPY OF A
DUPLICATEU FILEs (SEF SECTION 94141),

TO GET A PRINTIT OF B0TH COPIES, THE "QLD™ SYNTAX IS USED.
THAT IS NO #1 OKR #2 IS ATTACHED TU THE NAME OF THE FILE,
THUS, TESTUB/0042 WILL CAUSE BUOTH CUPIES UF STRUCUTRE 42
TO BE PRINTED» IF IT TS DUPLICATED.

TO PRINT EITHER COPY SEPARATELY, THE EXACT TITLE 1S GIVEN,
THUS, TESTODB/"0042#2" WOULD RESULT IN PHRINTING OF COPY
NUMBER 2 FUKR STRUCTURE NUMBER 42 ASSUMING STRUCUTRE 42
WAS DUPLICATED,

TESTDB/ALL  wllLL PRINY BOTH CUPIES UF ALL FILES THAT ARE
DUPLICATED,

DISKPACK

IEIRUDUCTIUN

SYNTAX HAS BEEN ADDED TO OSTRUCTURE AND INTIALIZE TO
ENABLE ANY UR ALL UM FILES TUu RESIUE ON A NAMED FAMILY OF
DISK PACKS,

THE FAMILY NAME IS8, IN ALL CASLSs THE UATA BASE NAME,
THUSs ALL LM FILES FUR A GIVEN UATA BASt THAT ARE TO
RESIDE ON DISK PACK WILL BE PLALED UN A FAMILY UF DISK
PACKS WHERE THE FAMILY NAME IS THE DATA bAbE NAME. ONE
OF THE IMPLICATIUNS IS THAT UM FILES (EXCEFT AUDIT FILES)
CANNUT RESIDE ON SYSTFM KRESOURCE PACK,

DM/<DATABASE=NAME>/DDL CANNOT bt PLACEL ON PACK,

DM/<DATABASE=NAME>/ERRURS CANNOT Bt PLACED ON PACK IF
DUPLICATEL HAS BEEN SET ONe ThlS 1S BECAUSE THE ERRORS
FILE 1S A SYSTEM DNUPLICATEU HILE (IF DUPLICATED IS
SPECIFIED) AND SYSTEM DUPLICATED FILES ARE NOT SUPPORTED
UN DISK PACK.
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UM/<DATABASE=NAME>/AUNITARCHIVE CANNOT BE PLACED UN DISK
PACK.

SDL INTERFACE

EFAULT cLAVSE

ALL OM FILES CAN BF SET TO vISK PACK QR HEAD=PER=TRACK
DISK USING THE NEW DEFAULT SYNTAX IN BOTH STRUCTURE AND
INITIALIZE, FOR EXAMPLE, YUEFAULT DEVICE = DISKPACK3*®
WILL CAUSE ALL DM FILES EXCEPYT THOSE NOTED ABOVE TU
RESIDE ON NAMED PACK WMERE THE FAMILY NAME IS THE
DATABASE NAME, IF DEVICE IS NUT SPECIFIED IN A DEFAULT
CLAUSEs THEN THE UEVTICE DEFAULTS TO HEAD=PER=TRACK DISK,

INDIVIODUAL SPECIFICATION BY STRUCTSRL
EACH FILE AND/OR INDEX CARL IN STRUCUTRE AND EACH SET
STATEMENT IN INITIALIZE HAS THE DEVICE = DISK AND/OR
DEVICE = DISKPACK SYNTAX INCORPUKATEUD,

A DEVICE SPECIFICATION FOR AN INDIVIDUAL STRUCTURE
OVERRIDES ANY DEVICE SPECIFICATION IN THE UEFAULT SECTION.

EXAUELES
EXAMPLE 1t ?RUN SYSTFM/SDL/STRUCTURE
PDATA CARD
VDATABASE = TESTODUHS
DEFAULT DEVICE = UDISKPALKS
INDEX ACCUUNTNO (TYPE = INDEX=SEQUENTIAL>
UEVICE = DISK)3
FILE SAVINGS (UEVICE = DISK)}
FILE CHECKING (DEVICE = DISKPACK)S
2END

SETTING UEVILE EQUAL TO DISKPACK IN THE DEFAULT SECTION
WILL CAUSE ALL DM FTLES EXCEFY DDL AND THE AUDITARCHIVE
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T0 BE PLACED ON A SFT OF PACKS wiTH FAMILY NAME TESTDR.

HOWEVER THE USFR HAS SPECIFIEL THAT THE FILE SAVINGS AND
THE INDEX SEQUENTIAL STRUCTUKE FUR ACCOUNTNO SHOULD
RESIOE ON HEAD=PER=TKACK,  THIS INCLUDES BOTH THE FINE
ANO CUARSE TABLES. THE FILt CHECKING WAS SPECIFICALLY
PLACED ON PACK, '

EXAMPLE 28  2SYSTEM/SDL/INITIALIZE
20ATA CAKD
VDATABASE = TESTDLH}
DEFAULT DEVICE = UILSK3
SET SUL DEVICE = ULISKPACK, DUFLICATED = ON3
SET ERRORLOG DEVICE = DISKPACKS
SET 16 BLOCKFACTOK = 11, DEVICE = DISKPACK})
2ENO

THE OEFAULT CLAUSE HERE WILL CAUSE THE SYSTEM TU PLACE
ALL DM FILES NOT PREVIUUSLY.SPtCIFICALLY SLT TO DISK PACK
ONTO HEAD=PER=TRACK. THE ORFAULT CLAUSE AT INITIALIZE
FIME OVOES NUT OVFRRIDE ANY DEVICE SPELCIFICATIONS AT
STRUCTURE TIME THAT WERE SEY AS INDIVIDUAL STRUCLTURES.
THUS, THE FILE "CHECKING®™ WILL STILL vt ST TO DISK PACK
EVEN THOUGH THE DEFAULT IN INITIALIZE wAS UISK,

THE USER THEN SELECTIVELY PLACES THE SOL FILE, THE ERRORS
FILE ANU STRUCTURE 16 BACK ONTU DISK PACKs THE SOUL FILE
WILL ALSO BE DUPLICATFO,.

WERE HE TO TRY ANND StT DUPLICATED = ON FUR THE ERRURS
FILEs (I1sEes» SET ERRURLOG DEVICE = DISKPACK, DUPLICATED
= 0ON3)s» A WARNING WOULD BE PRINTED TO THE EFFECT THAT
TH1S FILE CANNDT RESTULE ON DISK PACK, IF DUPLICATED, AND
DEVICE wOULD AUTUMATICALLY REVERT bBACK TO UISK,

DMPRINTIT INTERFACE

DMPRINTIT HAS BEEN MODIFIED TO PRINT DM FILES THAT RESIDE
ON DIBK PACKs (SEE SECTION 942424)
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I=U ERKOR HANDLING

THIS SECTIUN DESCRIBES THE ;AY IN WHICH DM6700 HANDLES 1/
0 ERROR INDICATIUNS IT RECEIVES FRUM THE OPERATING
SYSTEM, THE FORM IN WHICH SUCH ERRORS ARE TRANSMITTED
BACK TO THE USER PROGRAMs AND THE MEANING OF THE NEWw /0
STATUSES,

UNTIL THE Il.4 RELEASE AN I/U ERROR RESULTED IN A FAULT
TERMINATION IN DM6700s 1/0 ERRUKS ARE NUW CAPTURED AND
LOGGEDs AND NOTIFICATION OF SUCH IS RETURNED TO THE USER
PROGRAM VIA NEW STATUSES.

ERROR FILE

LA!OUT OF E§R9R £XLE

A NEW HILE OM/<DATARASE=NAME>/LRKURS IS NUW CREATEDs ITS
FUNCTIUN IS T0 KEEP TRACK BY kUW, OF WHICH COPIES OF
WHICH STRUCTURES HAVE HAD READ AND/OR WRITE ERRORS.

EACH RECURD OF THE FRRURS FILE IS 45 WORUS LONG AND THE
FILE IS BLOCKED TWU.

RECOKD 0 CONTAINS I/n ERRURS FUR THE SDL VIRECTORY WHILE
"RECORD 1 CONTAINS 1/0 ERRURS FUR THE SECUNU COPY OF SDL
IF IT IS DUPLICATED (I+Ess OM/<DATABASE=NAME>/"SDLLE2"),

RECORD 2 CONTAINS 170 ERROKS FOR STRUCTURE #1 WHILE
RECORD 3 CONTAINS 1/0 ERRURS FOR THE SECOND COPY OF
STRUCTURE #1 1F OUPLICATED.

IN GENERALs» RECORD 2XN CONTAINS A LUG OF I/0 ERROR
INFORMATIUON FUOR STRUCTURE N WHILE RECUORD 2XN+1 CUNTAINS
I1/0 ERROR INFORMATION FOR THE SECOUND COUPY UF STRUCTURE N,

RECORD LAYUUT = ERKOR FILE

THE FORMAT UF EACH 45 WORD RECURD 1S AS FOLLOWS!
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LA X X N X J " BSOS 4 OPEBPHOOS SEG eavoeees - Opsoeosees

WORD 0

WORDS 1=21

WORDS 22=42

WORD 43

WORD 44

47124 = NUMBER UF WRITE LELRRORS FOR THIS
STRUCTURF AND COPY, 23124 = NUMBER UF READ
ERRURS FpR THIS STRUCTURE ANDL COPY,

THE ROWS WHICH hAVE RECEIVED WRITE ERRURS=
UNE BIT PER ROW STAKRTING WITH WORD 1 BIT 47
(RUW 0) AND ENDING WITH WORD 21 BIT 0 (ROW
1008)s A BIT ON (1) INDICATES THAT A RECORD
IN THAT ROW HAS HAD A WKITE ERROR AND THAT
ALL RECURDS IN THAT RUW ARE NUW LOCKED.

THE ROWS WHICH HAVE RECEIVED READ ERRORS =
UNE BIT PER ROW STARTING WITH WORD 22 BIT 47
(ROW 0) AND ENDING WITH WORD 42 BIT O (ROW
1008)s A BIT UN (1) INDICATES IHAT A RECORD
IN THAT ROW HAS HAD A RLAD ERROR BUT THE ROW
IS NOT NFCESSARILY LOCKED,

JULTAN DATE OF THt FIRST ROwW IN ERROR.

TIME 0F THE FIKST RUwW IN ERROR. THE TIME
AND DATF ARE USED TU VDETERMINE WHICH AUDIT
FILE TO START WITH WHEN RECONSTRUCTING

OMPRINTIT INTERFACE

A FURMATITED

LISTING OF THt tERKRORS FILE MAY BE OBTAINED

VIA DMPRINTIT USING A <DATABASE=NAME>/ERKQRS CARDs THE
FORMAT OF THIS PRINTUUT IS OESCRIBED IN SECTION 941420

NEW STATUSES

STﬁTgs
200
201
20?2
204

MEANING
¢ ROW LOCKED OUT = wWRITE ERROR
RFAD EKRUR = UNIT NOT KEADY
READ ERROR = R&AD PARITY
RFAD ERKROR = DESCRIPTOUR IN ERRUR

STATUS 200 MEANS THAT ALL RECOKDS IN A RUW ARE LOCKED QUT
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TO LVERYUNE. THERE wWILL BE NU KREADS ATTEMPTED TO THIS
ROWes ANY DATA MANAGEMENT UPERATION WHICH TRIES TO ACCESS
A RECURD FROM THIS ROW WILL StE THIS STATUSs THE REASON
THE RUW IS LOCKEU IS THAT THE DATA ON DISK OR DISK PACK
IS O0UY OF DATE. THE FOLLUWING EXAMPLE WILL HELP CLARIFY
THE NEED FOUR KOW LOCKOUT.

SUPPUSE A USER PRUGRAM DOES A MODIFY, FOLLOWED BY MOVES,
FOLLOWED BY A STURE, AND THA) HE RECEIVES A STATUS OF 0
FOR BUTH OM UPELRATIONS. FRUM HIS POINT UF VIEWs HE HAS
MOUIFIED SOME DATAs DM6700 MUST ALSU TRLAT THE DATA AS
HAVING BEEN UPDATEL, RUT BECAUSE UF 17S MULTIPLE BUFFERS,
THE ChHANGE TO THAT DATA WILL NOT BE REFLECTED ON DISK DR
PACK UNTIL THE DATA MANAGEMEwN] SYSTEM IS FURCED TO GIVE
UP THAT BUFFER IN ORDER TO BRING IN NEW RESUURCES. WHEN
DM6700 ATTEMPTS TU WRITE THIS UFDATED RECURL TO DISK AND
RECEIVES A WRITE ERRORs THt ROW IS LUCKED OUT, AT THIS
POINT DM6700 CALCULATES THE KUW THiIS RECURD WAS IN» AND
ENTERS THE FACT THAT IT ENCOUNTEREU A WRITE ERROR UN THIS
RUW INTO THE ERRUR FILEs SINCE THE UPDATELD MEMBER IS NO
LUNGER IN A DM6700 BUFFER AND HBECAUSE DM6700 WAS
UNSUCCESSFUL IN WRITING IT BACK TU0 DISK, ANY FUTURE
ATTEMPTS TU ACCESS ANY RECORUD FRUM 1H$s KOW WILL RESULT
IN A STATUS UF 200 = ROW LOCKED UUTe (THE MODIFIEU DATA
wILLs,» OF CUURSEs ©F WRITTEN 11U THE AUUIT TRIALs IF
AUDITINGS)

IF A WRITE ERKOKR UCCURS ON A RUW UF A DUPLICATEUL FILE,
THEN 1F THE CORRESPOUNDING KUW IS NOT IN ERROR IN THE
OTHER COPY», A BAD STATUS wWILL NUI BE PASSEL BACK TO THE
USER PROGRAM WHEN HE TRIES TU ACCESS A RECURL IN THAT ROW
IN EITHER CASE, HUWEVERs, THE FACT THAT A WRITE ERROR HAS
ODCCURRED 1S LOGGED IN THE ERRUK FlLts STATUSES 201, 202
ANU 204 ARE READ ERRORSe ALL KEAD ERKUORS ARt ALSO LOGGED
IN THE ERRUK FILE BUT A KEALD tKRRUR DUES NOT CAUSE ROW
LOCKOUT THE WUATA ON DISK IS NWT Qul OF DATE, IT JUST
CANNOT BE READ.
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WITH DUPLICATED FILESs A READ ERROKk FRUM A ROW IN ONE
COPY WILL NOT BE RETURNED TU THE USER FRUGRAM AS SUCH
UNLESS THE CURRESPUNDING ROW IN THE UTHER CDOPY HAS EITHER
A REAU OR WRITE ERRORe IF THE CORRESPUNDING ROW HAS A
WRITE ERRUR, THEN A STATUS OF 200 WILL Bt RETURNED. IF
THE CURRESPUNDING KOw HAD A RtAD ERRURs THE APPRQPRIATE
READ ERROR WOULD Bt RFTUKRNED.

THE SYSTEM MAINTENANCE LOG CAN Bt USED IN CONJUNCTION
wIfH THE ERRUR FILE TO DETEKMINE SUCH THINGS AS PHYSICAL
DISK ADDRESSES, DATES AND TIMES OF ERRURS.

FOR PURPUSES OF RECONSTRUCTION AND RESTORATIONS, IT IS
IMPORTANT TO BE COGNIZANT OF ENTRIES IN IHE ERROR FILE
THIS MAY BE OUNE VIA USER PKUGKAMS GIVING SOME SORT OF
NOTIFICATION UPON RECEIVING SUCH ERRUR STATUSE6 OR BY
PERTODIC FORMATTEU LISTINGS OF THE ERKOR FILE VIA

DMPRINTITs SECTION 8 GIVES A DETAILED EXPLANATION OF HOW
AND WHEN THE ERKOR FILE IS USED IN CUNJUNCTIUN WITH
RECONSTRUCTION AND RESTORATION

s RESONSTRUCT&Uﬂ A§9 RESTUR&TION

:i: INTRUDUCTIU&
RECONSTRUCTIUN AND RESTORATIUN PERFORM TWO FUNCTIONS
THE FIKST IS TU BRING DATA IN A RUW LOCKED OUT BECAUSE OF
WRITE ERRORS UP TO DATE AND TO PLACE THIS NEW, UPDATED
ROW IN ANOTHER PHYSICAL LOCATIUNS
THE SECOND FUNCTION IS TO MUVE RUWS WHICH HAVE HAD READ
ERKRORS TO OTHER PMYSICAL LOCATIONS.
RECONSTRUCTION AND RESTURATIUN PERFORM BOTH FUNCTIONS,
THE DIFFERENCES BETWEEN THEM ARE A MATTER QOF TIME AND
SPACE .

:E: RESTORATION
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RESTORATIUN KEQUIRES A GDOD CUPY UF ThnE ROW FROM THE
UTHER COPY UF THE DUPLICATEDL DATA bASE FiLts IT COPIES
[ME  GOOD KOW TO A GUOD KOw Ub ANOTHER FILE (EITHER ONE
INTERNAL TU RESTURATION OR A USER SPECIFIED BACKUP) AND
THEN EXCHANGES THE NEWLY CREATEU GOOD RUW WITH THE BAD
HOW, AT THIS POINTs THE PARTICULAK KUW 1S VALID AND UuP
TO UDATE UN BUTH CUPIFS UF THE ODUPLICATED OATA MANAGEMENT
FILE.

RECONSTRUCTIuN

RECONSTRULTION DOES NOT  HAVE AN UP TU DATE COPY OF THE
BAU HUW AS RESTURATION DOESe THUS ITS FIRST TASK WHEN
RECONSTRUCTING A ROW LOCKED OUT BECAUSE OF nwRITE ERRORS,
IS T0 BRING THE CORKRESPUNDING KUW OF A PREVIOUS BACKUP
COFY ©F THE FILE UP TU DATE USING THE AUDIT TRAILe ONCE
THE BACKUP KUW IS UP TU DATE, RECONSTRUCTION EXCHANGES
THLIS RUW WITH THE BAD ROW JUST AS KESTURATION DOES.

SELECTIUN OF THE STARTING AUDIT FILE [S CKITICAL. THE
DATE AND TIME THAT THE STARTING AUDIT FILE WAS CREATED
MUST 8t BEFORE THE DATE AND TImk UF THe FIKST ERROR FOR A
GIVEN STRUCTURE. IF THE STARTING AUDIT FILE WAS CREATED
AFTER THE +HIRST ERROUR» MODIFICATIONS TO DATA IN ANY OF
THE HBAD ROWS MAY HAVF BEEN MAUE IN THE INTERIM AND WOULD
THUS BE LUST == AFTFR IMAGES FOR THESE CHANGES wWOULD BE
IN AN EARLIER AUDIT FILE.

CONSIDER THE POLLOWING SEQUENCE OF EVENTSS
TUESDAY = DR/AUDITO001 CHREATED.

RECORD IN RUW S6 FOR STRUCTURE 12 MUDIFIED AND STORED
SUCCESSFuULLY., A WRITE ERROR UCCURS ATTEMPTING Tu WRITE
THE PREVIOUSLY MUDIFIEL RECORU., (lsEes» COPY OF RECORD
UN DISK 15 NUW OUuT OF DATE).

LB/7AUDITO001 FuULL,
DB/AULITO002 CREATED,
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ASSUMING THE ABOVE WRITE ERKOR WAS THE tIRST ERKOR FOR
STRUCTURE 12» THE DATE AND TIME WILL HAVE BEEN ENTERED
INTO  THE ERRUR FILEs IF DB/AUDITO002 WERE CHOSEN AS THE
STARTENG AUDIT FILE, THE RECURU IN KOW 56 wOULD BE QUT OF
DATE AFTER RECONSTRUCTION FINISHED, THUS,» UNLESS
OVERRIDDEN BY A USER SPECIFIED STARTING AUDIT SERIAL
NUMBER, RECUNSTRUCTION WILL SEARCH THE AUUIT ARCHIVE FOR
AN AUDIT FILE THAT WAS CREATED BEFORE THt DATE AND TIME
OF THE FIRST ERRUR THAT APPEARS IN THE ERRUR FILE.

OMROWRECOVERY = USER INTERFACE

i

INTROODUCTION

i s

[ X

THE WUSER INTERFACE TU RECONSTHUCTIUN AND RESTORATION IS
THROUGH THE PRUGRAM SYSTEM/DMRUWRECOVERY,

THE BASIC INTENT 0F DMROWRECUVERY IS THAl THE DATA BASE
ADMINISTRATOR BE ABLE TO TeLL DM6700 TU "REBUILD"™ A
STRUCTURE FOR A DATA BASE, BUl THAT DM6700 LETERMINE VIA
THE ERROK FILE WHICH ROWS SHUULL BE RESTORED AND WHICH
NEED TO BE RECONSTRUCTED TO COMPLETELY KEBUILD ALL BAD
ROWS FOR THAT STRUCTURE OF THE DATA BASEs ThUS IT IS NOT
POSSIBLE TO REBUILD NNLY SOME ROWS UR SPELIFIC ROWS OF A
STRUCTURE WITHOUT REBUILDING ALL 118 BAD RUWS,

2 REDOYE
THE REMOVE COMMAND GIVES THE USEK THE ABILITY TO REMOVE
FRUM THE ERKROR FILE THE INDICATION THAT A RUW OR ROWS OF
A UDATA MANAGEMENT FTLE HAD INCURRED A READ ERROR. THUS
ANY BSUBSEQUENT RECONSTRUCTION AND/OR RESTOWRATION (l1sEso
RUN OF DMRUWRECUVERV) WILL HAVE NU tFFECT UFON THIS ROW.

THIS COMMAND WAS INCORPURATLD FtOR THE CIRCUMSTANCE IN
WHICH REAUD ERRORS HAD BEEN DETELCTEL BECAUSE UF A UNIT NOT
READY, SUCH AN ERROR WOULD BE RETURNEL TO THE

APPLICATION PROGRAM AS A STATUS UF 201, HUWEVERs» IT IS
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REASONABLE FOR A DATA BASE AUMINISTRATOR TO RECOGNIZE
THAT THESt KEAD ERRORS WEkE UNLY A RESUL! OF A UNIT NOT
READY AND SINCE THE DATA 1S nNUT BUT OF DATE AND CAN NOW
BE READ (UNIT MADE READY) HE SHUULD RESET THOSE READ
ERRORS.,

SINCE THE REMOVE ONLY PERTAINS 10 READ ERROKS, NO
INTEGRITY CAN BE LUST SINCE ThE WURST THAT CAN HAPPEN IS
TO TURN OFF THE INDICATIUN THAT A ROW WHICH HAD A READ
PARITY WAS HBADs THF RUW WILL SIMPLY NOT BE RESTURED OR
RECONSTRUCTED UNLESS IT IS TURNED BACK ON EITHER bY THE
DATA BASE ADMINISTRATOR OrR VIA ANOTHER READ PARITY
RECEIVED FRUM DM6700.,

THERE IS NO WAY TU REMOVE A WRITE ERROR FROM THE ERRDR
FILE
[ INSF&T

THE INSERT CUMMAND DOUES THt CPPUSITE OF THE REMOVE
COMMANDU » IT ENABLES THE DATA BASE ADMINLISTRATOR TO SET

READ ERROR BITS FOR ANY ROW OR KOWO

THIS CUMMAND IS NEFDED IN A OSITUATION WHEREs SAY, A
STURAGE UNIT WERE TU FAILs GIVEN ENQUGH ACTIVITY AND
TIME» DM6700 WOULD ATTEMPT Tu ACCESS OR WRITE ONTO THIS
STURAGE UNIT AND WLULD APPROUPRIATELY RECURUL THE FACT THAT
IT WAS UNABLE TU DU SDe THUS GIVEN SUCH A SITUATIUN, THE
UATA BASt AUMINISTRATUR NELDS A WAY TO TELL DM6700 THAT
FOR VARIOUS STRUCTURESs CERTAIN OF ITS RUWS ARE IN ERROR,

THIS CUMMAND SIGNALS DM6700 THAT» POR A GWIVEN DATA BASE
ANU STRUCTURE, THERE ARE ROWS IN ERROR ANU UF THE DESIRE
TO KEBUILD ALL BAD RUWS, DM6700 WILL DECIUE WHICH ROWS
(IF ANY) NEED TUO BE RFBUILT.,

:2.?: INSTALLATIDﬂ 5LLUCATED DI§K Aﬁg 9£§§ EQSK
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ADUITIONAL CONSIDERATION MUST Bk GIVEN TO FILFS WHICH
RESIDE ON INSTALLATION ALLOCATED DISK OR DISK PACK.

IN PARTICULAR, LACH RAD ROW MUST HE MAPPEL INTO A ROW OF
A BACKUP FILE., THIS OIFFERS FROM NON=IAD OM FILES IN
THAT DOMRUWRECOVERY WILL ALLUCATE ITS UWN BACKUP ROwW FOR
RESTURATIUN PURPOSES 1F A BAChUP LS NOT SFPECIFIED BY THE
USER WITH TAD FILFSs HUWEVER, THERE MUST BE A ONE FOR
ONE CORRESPUNDENCE BETWEEN BAD ROWS AND GOUD BACKUP ROKWS,.
THE SYNTAX FOR ACCOMPLISHING THIS UNE TU ONE MAPPING IS
GIVEN IN 84446,

AN ADVANTAGE WHICH RESULTS FROM HAVING TU PROVIDE A ONE
TO ONE MAPPING OF GODD TO BAD ROWS IS THAT ILAD SPECIFIED
BACKUP FILES NEEL UNLY HAVE AS MANY ROWS AS THERE ARE BAD
ROWS IN THE UM FILE.

EXAMPLES

CONSIDER THE FOLLOWING SITUATION. STORAGWE UNIT 32
CRASHES DURING THE NIGHT, ALL UF DM/TESTOB/0045 AND
THREE KOWS OF UM/TESTDB/0027 WERE UN THIS SU AS JAL FILES.
THE FOLLOWING IS THE TAD MAPPING FOR BOTH PILES,

DM/TESTDB/0027 UM/TESTDB/0045
ROW SV ADDRESS RUw Su ADDRESS
0 32 100 0 32 3010
1 32 105 1 32 3110
2 32 110
3 34 100
4 34 105

SUPPOSE ALSD THAT ROW 4 OF DM/TESTDB/0027 WAS LOCKED OUT
FRUM A PREVIOUS WRITE ERROKS THIS PARTICULAR
INSTALLATION TAKES RACKUP DUMPS BY SU SO THAT
RECONSTRUCTING A SU INVOLVES RECONSTRUCTINU FROM A BACKUP
COPY OF SuU32 ON RFSERVE SU48. THE ERROR IN ROW 4
PRESENTS AN ADDITIONAL PRUBLEM, HOWEVEK, SINCE THE
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INSTALLATIUN WANTS TO KEEP THAT ROW ON SU34 AND NOT ON
THE HACKUP Su4b. THUS Q SIX KRUw JAD PILE DM/TESTDB/
[AUBACKUP MUST Bt CREATEU.

DM/TESTLUB/TADBACKUP
ROw Su ADDRFSS
] 48 100
1 48 105
2 48 110
3 48 3010
4 48 3110
5 34 200

THUS TU REBUILU THE BAD RUWS FROM BOTH THE FILES, THE
FOLLOWING CARUS WOULD BE USED WITH UMRUWRECUVERY!

?RUN SYSTEM/OMROWRECOVERY
?0ATA CARD
DATABASE = TESTDB
STRUCTUREL 4%
INSERT ROWS 0,1
REBUILD ALL ROWS
HACKUP TS (OM/TESTUB/IADBACKUP)
IAD CORRESPUNDENCE IS 3=0, 4=}
AUDIT = 13
STRUCTURE 27
INSERT ROWS 0=2
REBUILD
BACKUP IS (DM/TESTDB/1ADBACKUP)
IAD COGRRESPUNDENCE IS 020,131,222,5=4
3
PEND

FOR BTRUCTURE 4%» AN INDICATION THAT ROWS O AND 1 ARE BAD
MUST FIRST BE INSERTED INTU THE ERRUR FILE SINCE THIS
STRUCTURE HAU NO ERRORS PRIUR TU THE CRASHING OF SU32,
SINCE THERE WERE N0 ERROKSs, Il IS NUT POSSIBLE FOR
OMROWRECOVERY TO FINLD IN THE AUDIT ARCHIVE THE PROPER
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AUDIT FILE WITH WHICH TO STARTs THUS AN AUDIT SERIAL
NUMBER MUST Bt SPECIFIED.

FOR STRUCTURE 27 NNTE THAT NU AUDIT SERIAL NUMBER IS
NECESSARY, SINCE ROW & WAS IN ERROR PRIOR TO SU32
CRASHING THUS THE DATEs AND TIME AT WHICH THE ERROR
OCCURRED IS RECORUED IN THE EKKROR FILE ANU UMROWRECOVERY
CAN DETERMINE WHAT IT IS, HAD ROW 4 HAD A READ INSTEAD
OF WRITE ERROR AND THE DATA BASE ADMINISTRATOR WANTED
ONLY TO REBUILD THF SU» THEN THAT ROW COULD HAVE BEEN
REMOVED FRUM THE ERROKR FILEL WITHOUT CUMPROMISING THE
INTEGRITY UF THE UATABASE. (NUTES THt RECORD THAT
ENCOUNTERED THE READ FRROR WILL STILL BE IN ERROR.)

SYNTAX

THE SYNTAX FOR OMRUWRECOVERY 158

<DMRUWRECUVERY REQUEST> tt= <DATABASE NAME SPEC>
<STRUCTURE ROW RECOVERY LIST>
<DATABASE NAME SPEC> ti= <DATALASE NAME> /
<DATABASE DESTGNATUR><EQUALS PART><DATABASE NAME>
<DATABASE DESIGNATUR> 382 DATADbASE /7 DATA=BASE
<EQUALS PART> tt= <EMPTY> / =
<STRUCTUREL KOW RECUVERY LIST» t:s=
<STRUCTURE RUW RECUVERY REQUEST>/
<STRUCTURE ROW RECOVERY LIST>3
<STRULTURE ROW RELCOVERY REQUEST>
<STRUCTURE KOW RECUVERY KEQUES1> ttx <STRULTURE SPEC>
<ERROR FILE STATEMENT>/
<STRUCTURE SPEC><REBUILD STATEMENT>/
<STRUCTURE SPEC><ERKUR FILE STATEMENT>
<REBUILD STATEMENT>
<STRUCTURE SPEC> l:- SUL / <STRUCTURE NUMBER> / STRUCTURE
, <STRUCTURE NUMBLR>
<¢STRUCTURE NUMBER> 1tz <UNSIGNED INTLGER>
<ERROR FILE STATEMENT> t3® <REMUVE STATEMENT> /
CINSERT STATEMENT>



Vo284

UM6700 = UVESIGN OF RECUVERY FUK DM6700 = 00‘03'966E

<REMOVE STATEMENT> tia
REMOVE <ERROK FILF PART> HBUTH
<CUPIES PaART><ALL SFEC> /
REMOVE <ERROK FA{LF PAKT> BUTH
<COPIES PART><RUW SPELS>
<AND PART><FTILE SPECS PART> /
REMUVE <bKRROKR FILF PART><DUPLICATE SFECS>
<RUW SPECS PAKRT><AND PART><FILE SFECS PART>
<FRRUK FILE PART> $3= <EMPTY> / tRUM EKRDR FILE/
INTO ERRUR FILE
<CUPIES PAKT> tt= <EMPTY> / COFIES
<ALL SPEC> t1= ALL / aLL RUwS
<RUW SFPECS> 332 <RUW PART><RUW NUMBEKR SPECS>
<HUW PARI> t3= <EMPTY> / ROW / KUWS
<RUW NUMBEKR SPELCS> 3= <HOW NUMBEK> /
<KOW NUMBER><THRU SPEC> /
<RUw NUMBER SPECS><CUMMA FART><ROW NUMBER> /
<RUWN NUMUER SPECS><COMMA FART>
<RUwW NUMBEFR><THRU SPEC>
<[HRU SPFC> 38z THRU <ROW NUMBER> 7/ = <RUW NUMBER>
<CUMMA PAKRT> tt= <EMPTY> /
<AND PART> 112 <tMPTY> / AND
<FILL SPECS PART> ti= <EMPTY>
<PUPLICATE SHECS><RUW SPELS PART><AND PART> /
<FILk SPECS PART»<FILE SPELCS PART>
<NUPLICATE SPECS> st= <EMPTY>» /
<COPY PAKT> UNL /
<LOPY PAKT> THU
<CUPY PAKI> tt= <EMPTY> / COPY
<RUW BPECS PAKRT> 1= <ALL SPEC> / <RUW SPECS>
<SINSERT STATEMENT> tit=
INSERT <LRRUR FILE PART> BUTH
<CUFLES PART><RUW SPLLS>
<AND PARTI><FILE SPELCS PART> /
INSERT <LRRUR FILE PARI><DUFLICATE SPLCS>
<kUW SPECS><AND PART><FILE SPECS PART>

110
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<REBUILD STATEMENT> t3= REBUILL /
REBUILD <ALL FPART> BACKUF <t ILE PARTS><TITLF SPECS>
<ALL PAKRT> tiz <EMFTY> / <ALL SPEC>
<FILE PART> 3ts <EMPTY> / FILE
STITLE SPECS> t31® <TITLE><IAD PART><AUDIT PAKT>/
<DUPLICATE TIILE SPECS><TITLE><LIADL PAKRT><AUDIT PART>
<TITLE> t8= (<FILE TITLE IN DISKLAY HQURM>)
<[AD PART> ti= <EMPTY> /
IAD <CORRESPONOLNCE PART>
<IAD NUMBER SPELS>
<CURRESPUNDENCE PAKT> t13= <tMPTY> / CORRESPONDENCE IS
<IAD NUMBER SPECS> ti=
<IAD ROW NUMBER> = <FILE RUW NUMBER> /
<IAD NUMBER SPECS><COMMA FART2<1AD KOw NUMBER> =
<FILE ROW NUMBER>
<AUDIT PART> tt= <EMPTY>/
AUDIT <SERIAL PART><NUMBEK PART>
& <AUDIT FILE NUMBER>
<SERIAL PART> ti= <EMPTY> / SEKRIAL
<NUMBER PART> tiz <EMPTY> / NUMBER
<DUPLICATE TITLE SFPECS> 1=
<FUR PART><COPY PART> ONE <IS PART><TITLE>
<1AD PAKRT><COMMA PART><FOR PAKT><COPY PART>
TwO <IS PART>
<FUR PART> tt=a <EMPTY> / FOK
<IS PART> 1tz <EMPTY> / 1S

EXAMPLES

EXANELE 1
DATA~BASE = T0047
SOL
REMOVE FROM ERROR FILE
COPY ONF RUWS 2, 5, 7 THRU 11
COPY TWD ALL ROWS
AND REBUILD
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BACKUP FILE FOR COPY ONE IS
. (UM/7TQU4T7/nSLLRLI™),

FurR CuPY TWU 1S
(UM/7TQ047/"SuLR2")

STRUCTURE 2
INSERT INTO ERROR FILE
COPY ONF RUW 13 AND COPY TWU RUWS 9=18
KREBUILD ALL ROUWS
BACKUP FILL

FUR COPY ONE IS (LM/TQO47/%0002%1")

112

IAD CURRESFONDENCE IS 125,236+6=0

FUR COPY twu IS (DM/TQO047/"000282")

1AD CORRESFUNDENCE IS 1=1,3=3,4=25

AUDIT SFRIAL NUMBER = 23

EXAMPLE 2

TOUu7

ne

INSERT
UNE 13 TWO 9=18
KREBULLD ALL

BACKUF
ONE (DM/TU047/m0002#1")
IAD 1 = 5, 2 = 65 6 2 0
TWO (UM/TO047/"000242")
IAD 1=1, 3%=3, 4=%
AULLIT = 23

PRAGMATICS

EACH <STRUCTURE KOW RECUVERY REQUEST> IS A StPARATE
REWUEST TU THE DUDATA BASE MUNITURe THESE REQUESTS ARE
HANDLED THE SAME AS NORMAL REQUESTS (E.Ges» FINDs MODIFY,
ETCs) FROM USER CUBUL. PROGRAMS. UNE OF THE CONSEWQUENCES
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1S THAT THE AUDIT TRAIL MUST Bt SCANNEU ONCE FOR EACH
STRUCTURE THAT NEEDLS TO BE RECUNSTRUCTED,

ONCE DMRUWRECOVERY HAS PASSEL THt DATA BASE MONITOR ALL
ITS REQUESTSs IT GONES TO EOJ WITHOUT WAITING FOR A REPLY
FROM THE MONITOR.

DU&LAR 0PTIU§§
THE INPUT TO SYSTEM/DMROWRECOVERY IS A CARD FILE LABELED
"CARD",

THE PROGRAM HAS DOLLAR OPTIONS AS FOLLOWS!
UEBUG DUMPS SCANNER ARRAY AND» IF THE STATEMENT IS
ERROR FREE, THE CONTENT® OF THE MESSAGE ARRAY,

LIBT IS OFF BY DEFAULT ANU PRUDUCELS A LISTING OF
THE INPUT CARDS If TURNED ON.

SINGLE IF SET, IT SINGLE SPACES THE LISTING.

SYNTAX IF SET» THEN THE REWUESTS ARE NUT PASSED ON TO
SYSTEM/DM6700,

THESE UFTIONS MAY BE SETs RESET ANU POPPEDs THE RUN MUST
BE COMPLETELY ERROR FREE BEFUKRE ANY REQUESTS ARE PASSED
ON TO SYSTEM/DM6700,

DMPRINI!I

DUPLICATED FILES
IN THE CASE UF OM DUPLICATED FILES, DMPRINTIT WILL PRINT
BOTH COPIES OF THE FTLE, WHETHER THE OPTIUN "ALL"™ IS SET
(I4E > <PDB NAME>/ALL) OR WHETHER A PARTICULAR STRUCTURE
IS REQUESTED (I1+Ess <DB NAME>/0004)s A SINGLE COPY WILL
BE PRINTED IN RESPONSE TU Tht FULLOWING TYPE OF INPUT:S
<8 NAME>/Z"000422" QR <DB NAME>/%"(0004nx1™,

INDICAYION THAT ODUPLICATED IS ON OK UFF LS PRINTED BOTH
IN THE HFADING OF EACH FORMATTELD STRUCTURE AND IN THE SDL



1Ic

I<c

00284

[ X
[ X ]
e

o
Be
Be

PAGE 114
OM6/700 = DESIGN UF RECUVERY FOR DM6700 = Uu'03'73G !

REPORT FUR THOSE STRUCTURES SUBJECT TU DUPLICATION
(LINKS, LISTS ANU RANDOM INLEX ARE NUT SUBJECT 7O
OUFLICATION) .

ERmOHS LILE

A FURMATIED CHART b THE LERROKS FILE (UM/<DB NAME>/
ERRORS) MAY BE OBTAINED wlTh THE FOLLOWING SYNTAX: <DBH
NAME>/ERRURS . IF  THERE AKE NU WRITE OR READ ERRORS
PERTAINING TU THt NAMED ODATA BASE, A MESSAGE wILL BE
PRINTELU OQUT TO THAT EFFECT,

IF ERROR INFORMATION EXISTSs THEN THREE KINDS OF TABLES
wILL BE PRINTED?

1+ FUR EACH STRUCTURE wHICH CUNTAINS ERRURS (BY COPY,
IF  ULDUPLICATED) THE FULLOWING INFOKMATION IS
PRINTEDS STRUCTURE NUMBER UR "SDL"™, COPY NUMBER
(IF PERTINENT), DATE AND TIME QF THE FIRST ERROR,
THt TYPE (WHETHER WRLTE OR KREAD) THE NUMBER OF
ERKURS» ANU THE NUMBEKS UF THE ROWSCAREAS) WHICH
ARE IN ERROK,

2¢ RECONSTRUCTION AND RESTURATION INFUKMATION FOLLOWS
EACH OSTRUCTURF WITH ©EtKROUKS. TH1IS INFORMATION
DISTINGUISHES THOSE RUWS WHICH KEWUIRE
RECONSTRUCTION FRUM THOSE WHICH REQUIRE
RESTORATIUN,

3+ A F1INAL SUMMARY STATEMENT LS MADE WHICH NAMES THE
AUDIT FILE WHICH PRECEDLS THE DATE AND TIME OF THE
FIRST ERROR.
EADRUW CHECK
WITH THE IMPLEMENTATION OF THE ERRURS FILE, OMPRINTIT
WILL NOW CHECK C(IN FORMATTELD MUDE ONLY) WHETHER OR NOT A
RECORD wAS IN A HBAD ROW (AREA) THIS PREVENTS THE
PRINTING OF GARBAGE INFORMATIONe INSTEAD» THE MESSAGE
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"RECORD IN BAL RUW™ 1S PRINTED.

9elad AUDITARCHIVE

<

A FORMATTED CHART OF THE AUDITARCHIVE (DM/<DB NAME>/
AUDITARCHIVE) MAY BE UBTAINED WITH THE FOLLUWING SYNTAXS
<Dd  NAME>/AUDITARCHIVE, THE FILE IS KEAD IN REVERSE
ORDER AND PKINTS THE FULLOWING INFORMATIONS RECURD

NUMBERs DATE» TIMEs AUDIT SERIAL NUMBER, AND PACKNAME
("PACK® IMPLIES SYSTEM RESUURCE DISKPACK),

[ Lo

L

s

AUQLT BEPORT IN S0t
FORMATTED SOUL NOw INCLUDES AUDIT INFORMATION ABUUT THE
DATA BASEt. IF AUDIT HAS BEEN TURNED ON» DMPRINTIT
FORMATS THE FOLLUWING RECURUS NUMBER OF AREAS IN AUDIT
FILE,» WHETHER BEFOREIMAGES BIT IS ON OR OFF, NUMBER OF
CONTROLCYCLES» WHETHER DATA HBASK=IN=USE BIT IS TRUE OR
FALSEs» THE AUDIT DEVICEs PACKNAME (1F THE DEVICE IS DISK
PACK)s ANU THE AUDIT SERIAL NUMBEK.

942, OTHER CHANGES

8 C

ALPHA=HEX MODES

[ ],

e
[ N od
e

THIS FEATURE PROVIDFS FOR THt PRINTING OF DATA FILES IN
THE ALPHANUMERIC MOOFe THE FULLOWING MQOOt CARDS ARE NOW
POSSIBLES ALPHA, NU ALPHA» ALPHALls» NO ALPHAls HFX» NO HEXs
BY DEFAULT» OMPRINTIT WILL WORK AS BEFORE (I4Ess NO
ALPHANUMERICS» ONLY HEX)

ALPHA CAUSES THE ALPHANUMERIC EQUIVALENT OF THE UDATA TO
dE  PRINTED ON THE RIGHT SIDE UF THE PAGEs ALPHA1 CAUSES
THE ALPHANUMERICS Tn BE PRINTED BENEATH EACH HEX LINE.
ALPHA AND ALPHA1l CAUSE BOTH THE ABUVE TO OCCURs NO HEX
ELIMINATES THE HEX LINE AND PRINTS ONLY THE ALPHANUMERICS.
HEX RETURNS TO THE NORMAL MOUDE OF HEX OUTPUT ONLY,

24 .DISKPACK
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CHANGES ENABLING OMPRINTIT TU HANDLE FILES ON DISK PACK
MAVE HBEEN MAUE. THF SOL WEPURT NOW INCLUDES THE UEVICE

AND THE PACKNAME (IF THE FILE IS ON UISK PACK),

FOR DMPRINTIT TU ACCESS FILES STORELD ON NAMED PACK WHERE
THE PACK NAME IS NUT EQUAL TO THE DATA BASE NAME (FOR
EXAMPLES, AUDIT FILLES) THE FOLLOWING "MDUE™ CARUS ARE
USED! T"USERPACK <PACKNAME>"™ AND "NU USERPACK®™ (TU RESET
THE GPTION).

22430 ANYFILENAME
THE CAPACITY TO FRODUCE A HEX DUMP OF ANY FILE (WITH AT
LFAST A TWO=LEVEL TITLE) HAS BLtN KREIMPLEMENTEDs THIS IS
PARTICULARLY USERUL IN PRINTING THE CONTENTS OF THE AUDIT
FILES

Yslals OEAD LIST ELEgENIS
UEAD L1ST ELEMENTS ARF NO LONGER FPRINTED.

42,5, CARDD TO CARD
THE. CARD READER FILt FORMERLLY KNUWN AS CARDD HAS BEEN
RENAMED CARD FUR CUNSISTENCY WITH OTHER PORTIONS OF THE
DM SYSTEM.

:E:g: "NISK" SYNT&X DEIMPLEMENTATION
THE NOISE WURDL "DISK™ AS INPUT HAS BEEN DEIMPLEMENTED (I,
Ees DISK <DB NAME>/0027 15 NO LONGER VALIU).

z.g.f. IMPRUPER DATA ERROR
AN ADDITIONAL ERROR MESSAGE WIKL CATCH SOME OF THE
POSSIBLE SYNTAX ERRORS OF THE USER (FOR EXAMPLE, FILENAME
TOU LONGs USE OF PDEIMPLEMENTED "UDISK™ SYNTAX, MISSING
SLASH),

2:¢:8: SOL REEOR]
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SEVERAL ADDITIONS AND MODIFICATIONS HAVE BEEN MADE TO THE
SOL REPORT.

1+ IF THE POPULATION OF A SET WAS w« (I.Es»
VARIABLE)» THEN MAXIMUM PUPULATION WILL PRINT AS
"VARIABLE"™ INSTEAD OF "NOT SPECIFIED™,

2¢ “RANDOM INDEX™ FOLLOWEL BY "PRESENT® QR "“NONE"
REPLACES "PRIMF INDEX"™ WITH "RANDOM®™ OR "NONE".

3. DEVICE FIELDS ARE NOW INDICATEDL ©BY THE WORD
MNEMONIC (I14E4» DISK UR DISKPACK VERSUS 1 OR 17)
RATHER THAN BY INTETERS AND HAVEL BEEN INCLUDED
WITH EACH STRUCTURE RELATED TO A DEVICE,

4¢ LINK COUNT ITEM NUMBER AND THE DUNT=BLOCK=THIS=
FILE BIT ARE RECENT ADODITIUNS TUO THt SDL REPORT ON

A FILE
2:2:9:  COLUMNIZATION IN INDEXZSEQUENTIAL
TME UNALIGNED COLUMN PROBLEM FUR THE INDEX=SEQUENTIAL
TABLES HAS BEEN CURRECTEUD.
L0265  DMPRINTIT = OMFRINTIT = CARD FILE = 02=19-73

THEe CARD FILE FOR SYSTEM/DMPRINTIT HAS BEEN CHANGEU FROM CARDD TO
CARD

EXAMPLE S

?RUN SYSTEM/DMPRINTIT
F0ATA CARD
[} <
.
¢

(]

2eNO
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DCALGOL

UOl4s  DEALGOL - DCALGUL QUEUF ATTRIBUIES 2 01213773

SIMILAR T TASk AND FILE ATTRIBUTES, GUEUE ATTRIBUTES MAY BE
APPLLIED TO ANY GQUEUE OR QUEUE ARRAY ELEMENT. JLLEGAL ATTRIBUTE
REFERENCES, SUCH AS ATTEMPTING 1O SET A READ=ONLY ATTRIBUTE, WILL
KESULT IN A SYNTAX ERROR OR KUN=TIME EKRUK MESSAGE DISPLAYED ON THE
CONSOLE AND ENTERED IN THE SYSTEM LOUs IN THE LATTER CASEs THE
PRUGRAM WILL NOT BE TERMINATED, THE FULLOWING 1S A DESCRIPTION OF
GUEUE ATTRIBUTES AND THEIR MEANTNGS?

l¢ QACTIVEs, BOOLEANs READ/WRITE.

THIS ATTRIBUTE RETURNS THE CURRENT ACTIVE STATE OF A
GUEUE. SETTING THIS ATTRIBUTE TRUE EXPLICITLY
ACTIVATES THE QUEUE. SETTING IT FALSE UEACTIVATES THE
QUEUE AND FLUSHES ANY MESSAGES CUKRRENTLY IN THE QUEUE.
THIS ATTRIBUTE IS INITIALLY FALSE,

2¢ QMEMORYLIMIT, INTEGERe READ/WRITE.

THIS UEFINES THE MAXIMUM VALUE THAT THE ATTRIBUTE
QMEMORYSIZE (EXPLAINEVD HELOW) MAY ACHIEVE BEFORE DISK
TANKING IS INVORED, THE MAXIMUM vaLut OF THIS
ATTRIBUTE IS 2%#w16=1 UR 65535, SETTING THIS ATTRIBUTE
TG ZERU CAUSES ALL MESSAGES TO BE TANKEDe QMEMORYLIMITY
MAY BE CHANGEUL AT ANYTIME WITH THE FOLLOWING RESULTS?

1o IF THE VALUE 1S INCREASEDs NU ATTEMPT WIlLL BE
MADE TU DETANK ANY MESSAGES IN URUER TU RAISE
QMEMORYSIZE TU THE NEwW LIMII,

2. IV IHE VALUE IS DECREASED» NO ATTEMPT wWILL BE
MADE TO TANK ANY MESSAGES IN URDER TO LUWER
QMEMORYSIZE TO THE NEW LIMIT,
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UMEMORYSIZEs INTEGERs RFAOD=ONLY,

THIS ATTRIBUTE REFLECTS THE CURKRENT SIZE IN WURDS OF
THE RESIDENT PORTION OF A QUEUEs THIS IS THE SUM OF
THE SIZES OF EACH COMPLETE MESSAGE AREA IN THME QUEUE
PLUS ONE WURD (A LINK WORD) FOR EACH MESSAGE,

ASIZE. INTEGER, READ=ONLY

WSIZE IS THE SUM OF THFE SIZES OF EACH MESSAGE IN THE
GUEUE BOTH IN MEMORY AND ON DISKs THIS INCLUDES THE
MESSAGE AREAS ONLY AND NOT THE MESSAGE LINK WOKDS,

OMESSAGECOUNTs INTEGERs RFAD*ONLY.

THIS IS THE TOTAL NUMBER OF MESSAGES IN THE QUEUES
INCLUDING ANY WHICH HAVE REEN TANKLD,

QUSERCOUNTs INTEGERs ~READ=ONLY,

THIS REPRESENTS THE NUMBER OF INDEPENUENT USERS OF A
QUEUVE. QUSERCOUNT IS INCREASED BY ONE WHEN THE QUEUE
IS PASSED "BY VALUE"™ TO A PROCEDURE» AND DECKEASED BY
ONE WHEN EXITING THAT PROCEDUREs QUSERCQOUNT CAN ALSO
BE ALTERED WITH THE ATTACH FUNCTIUN, GIVEN THE
EXAMPLE S

ATTACH(Q1,Q2)3

Q1,QUSERCOUNT IS REDUCED BY UNE
Q2 ,QUSERCOUNT IS INCREASED BY UNE

QTANKs BOOLEANs READ/WRITE.

@TANK IS TRUE IF A PORTION OF THE QUEUE IS CURRENTLY
RESIDENT ON DISK, AND IS FALSE It THt ENTIRE QUEUE I8
IN MEMORY. SETTING THIS ATTRIBUTE TQ TRUE CAUSES ALL
MESSAGES CURRENTLY IN MEMORY TU 8k TANKED TO DISK.
SETTING QTANK TO FALSE IS AN ERROR.

GINSERTEVENTs EVENTs READ=ONLY,

. THIS EVENT IS CAUSED EACH TIME A MESSAGE IS INSERTED

119
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INTO A QUEUE VIA THE INSERT OR CUMBINE FUNCTION, AND IS
RESET WHEN THE LAST MESSAGE 15 REMOVED FROM THE QUEUE
VIA THE REMOVE, HOLD OR FLUSH FUNCTLIONes THIS EVENT MAY
BE USED AS ANY OTHER EVENTs 1T SHUULL BE NUTED THAT
UTILIZING QINSERTEVENT IS FAR MORE EFFICIENT THAN
INVUKING THE HOLD INTRINSIC, THE FULLUWING CODE

EXAMPLE IS EQUIVALENT TO HULD(MSGsW)?

WHILE REMUVE(MSG»Q) = 0 DO
WAITC(Q.QINSERTEVENT)?

IT IS w~NOw PUSSIBLE TO CONSTRULT MURE COMPLEX HOLD
STATEMENTS?S

CASE WAIT((2)sQ.UINSERTEVENT,E)=1 OF
BEGIN
3 %3 2 SECONDS HAPPENED
S is REMOVE(MSG»Q)}
3 % EVENT "E" HAPPENED
END3

9¢ QHEADSIZE. INTEGWER., HREAD=ONLY,

120

THIS IS THE SIZE OF THE FIRST MESSAGE IN THE QUEUE, UR ZERO

IF THE QUEUE 1S EMPTY,
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DCPPRNGEN

0916l  OCPPROGEN = INHIBIT SYNC EDIT = 11212272

THIS PATCH ADDS A NEW BIT VARIABLE» "SYNCS"™, WHICH MAY BE SET,
RESETs OR TESTEDe THE BIT DESTGNATEDL IS BIT ZEKO OF THE TYPEFIELD
(THE INHIBIT SYNC EDIT BIT)e NOTES ASYNCHRUNOUS LINE REQUEST SETS
WILL TREAT BIT TESTS AS FALSE ANUD WILL NU=0P BIT SETS OR RESETS FOR
THIS BIT VARIABLE,

29392 DEPPROGEN = DIALOUT ERRUR RtSUETS - 12'08:73
FOR ELRROR RESULTS AS A RESULT OF DIAL UUT REWUESTS» THE FOLLOWING
INFORMATION IS GIVENS

1e MSGLO)4L39816) CONTAINS AC AI AT TIME UF DIALOUT
ERROR.

2. MSGL11.403918) CUNTAINS THF REASON FOR TERMINATION,

=> DLO TKUE

a> ERROR TRANSMITTING DIGITS

> tRROR TRANSMITTING EON

> TIME OUT WAITING FUR CQOS => TRUE

a> UNEXPECTED INTERRUPT WAITING FUR CUS => TRUE
3> UNEXPECTED INTERRUPT WAITING FUR CC => TRUE
s> TIME OUT WAITING FOR CC => THUk.

~N OO U 2w N e
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DCSTATUS

voegsu UCSTATUS = SYSTEM DUSTATUS = 02=19=73

LnIHgUUET IO

THE SYSTEM/DCSTATUS PRUGHAM ALLOWS ONE TU PERFORM AN ANALYSIS OF
THE CURRENT KUN=TIME STATE OF THE B6/00 UATACOM SUBSYSTEMe THE
PRUGRAM MAKFS USE OF THt DUSYSTFMTABLES INTRINSIC TO GAIN ACCESS TO
TABEES MAINTAINED BY [HE MUP (AND OCP)» AND TU PERFORM A RUN=TIME
SNAP  SHOT ANALYSIS OF THEM, AS SuCH, THt PROGRAM FURMS AN EXAMPLE
UF THE wAY IN WHICH THE UCSYSTEMTABLES INTRINSIC MAY BE USED.

EELECTIUN OF QUTPUT UPTIONS

IHt PROGRAM MUST HE SUPPLIED WITH AN UPTIUN LIST WHICH SPECIFIES
THUSE ELEMENTS OF THE DATACUM SUBSYSTEM WHICH ARE REQUIRED TO HE
ANALYZED, THE UPTIUNS ARE SPECTFIED ON A HIERARCHIAL BASIS,I+Es

(A) ANALYSIS FOR A STATION ONLY,

(B) ANALYSIS FOR ALL STATIONS ON A LINE.
(C) ANALYSIS FOR ALL LINES ON A CLUSTEK.
(D) ANALYSIS FUR ALL CLUSTERS ON A UCF,

(E) ANALYSIS FOmr ALL DCP §

THE HIERARCHIAL ITEM IS SELECTED BY USING IHE KEY nOKDS ALLs DCP,»
CLUSTER, LINEs OR STATION, EACH HIGHER URDER ITEM LS INCLUSIVE OF
ALL LUWER ORDER ITEMS, THUS IfF A CeUSTER IS SPECIFIEDs, THEN THE
ANALYSLIS Is PERFURMED FUR ALL STATIONS ON ALL LINES UN THAT CLUSTER,

ANALYSIS QUTPUT FrUM THE PRUGRAM WILL NORMALLY BE SENT TO A SITE
LINE PRINTER HOWEVER, THE PRUGRAM wILL OETECI [F THE PRINTER FILE
iS5 LABEL FQUATED TO KREMUTE. FOR THIS CASEs THE OQUTPUT FORMAT IS
MUUIFIED SO THAT THt OQUTPUT wILL FIT A 72 CHARACTER LINE WIDTH,

SYNTAX COF OPTIUNS
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<OPTIONS>88=<0UPTION LIST>
<UPTION LIST>18=2<SUBSYSTEM SPECLFLICATIUN>/
<SUBSYSTEM SPECIFICATIUN>S <QPTIOUN LISY>
<SUBSYSTEM SPECIFICATION>t3s ALL/<DCP DESIGNATE>/TABLES/
<CLUSTER DESIGNATE>/<LINE DESIGNATE>/
<STATIUN DESIGNATE>/XTERMINAL UESIGNATE>

<UGCP DESIGNATE>8tsDCP<CP NUMBER>

<DCP NUMBER> 1 31=<UNSIGNEU INTEGER>

<CLUSTER DESIGNATE>S$8=CLUSTER <UCP NUMBER>»<CLUSTER NUMBER>
<CLUSTER NUMBER>1 1 #<UNSIGNED INTEGER>.

<LINE DESIGNATE>$3=LINE <UCP NUMBER> » <LINEL NUMBLR>/
LINE <DCP NUMBER> » <CLUSTER NUMBER>,<LINE NUMBER>
<LINE NUMBER>$31=<UNSIGNED INTEGER>

<STATION DESIGNATE>S8= STATINN <1SN> <NDL OPTIUN>.
<lSN t= <EMPTY>/<LUGICAL STATION NUMBER>

<NUL OPTION>tts <EMPTY>/NOUL

<TERMINAL DESIGNATE>tt= TERMINAL <REMUTE TYPE INDEX>
<REMOTE TYPE INDEX>t1a <EMPTY>/<UNSIGNED IN[EGER).
<TABLES> t3= TABLES

SEMANTICSS

:TABLﬁS>0PTION

TH1IS WILL PROODUCE A RAW HEXADECIMAL DUMP QF THE DATACOM CONTROLLER
ANU  OCP LINE AND STATION TABLESs TAG BITS ARE OMITTED FROM THE
DUMP,

SALL30ETiON
THIS WILL PRODUCE A COMPLETE ANALYSIS UF THE DATACOM NETWORKe THE
TAULES ARE DUMPED» AN ANALYSIS OF THE LINE AND STATION TABLES
TOGETHER WITH AN ANALYSIS UF EACH REMUTE TYPE, ALL UTHER OPTIONS
ARt SUBSETS OF THIS OPTION.

<OCP DESIGNATE>OPTION
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THIS WILL PRODUCE A FULL ANALYSIS OF THE DESIGNATED LCF S LINES AND
STATLIONS, *

SCLUSIER UESIGNATE>UPTIN
THES wilL PRODUCE A FULL ANALYSTS UF THE OESIGNATED CLUSTER S LINES
ANU STATIUNS.

‘EANE DESIGNATE>UPTIUN
THIS wlLL PRUDUCE A FULL ANALYSIS OUF THE UESIGNATED LINE AND ITS
STATLUNS,

SS1aT10N VESIGNATE>QRTION

IF <NUL QPTIUN> 1S EMPTY, THEN AN ANALYSIS OF THE TABLES MAINTAINED
BY THE DATACUM CUNTROLLER IS PRODUCED. LF <LSN> IS EMPTY, THEN THE
ANALYSIS IS PRUDUCED FUR ALL STATIONS. THIS WILL INCLUDE THOSE
STATIUNS WHICH ARE NUT CUNRENTLY ASSIGNED TU A LINEs AND WILL THUS
NOT  BE ANALYZED UNUDER THE DCP» LINE Ok CLUSTER UPTIUNSs IF NOL IS
SPECIFIED» THEN THE ANALYSIS IS PruUDUCEL FROM THE NETWORK
INFURMATIUN FILEs RATHER ThHAN FROM IN=CURE TABLES AND THE DCPCODE
PILEs» ANU CONTAINS THE NUL DFCLARATIUNS FUR THAT STATION. THESE
MAY NUT HE THE CURRENT ATTRIBUTES ub THE STATIONs, BECAUSE
MODIFICATIONS MAY HE MADE AT RUN=TIME VIA DCWRITES.

<STLRMINAL DESIGUNATE>OPTION

IHE  NOL  SPECIFICATIUNS OF TFRMINALS IS FRODUCED bY THIS OPTION,
THLIS INFORMATIUN IS RETRIEVED FROM THE NETWORK INFORMATION FILE.

THE <REMOTE TYPE InUEX> IS THE INDEX USEL BY THE DATACUM CONTROLLER
INTO A TABLE WHICH DESCRIBES EACH TERMINAL SPECIFIED IN NDLs IN
PHYSICAL TERMS, TERMINALS ARF NUMBERED IN THE SEWUENCE IN WHICH
THEY APPEAR IN THE NDL SPECItICATIUN UF THE NETWORK,

RUNNING INSTRUCTIONS

THE PRUGRAM IS CUMPILED AS A PRNCEDURFE WITH AN ARRAY AS A PARAMETER.,
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THE OPTION LIST IS PASSED TO THF PROGRAM VIA THIS ARRAY,

10 COMPILE IME PHOGRAMIZ

COMPILE SYSTEM/DCSTATUS DCALGOL LIBRARY
DCALGOL FILE TAPE (TITLE = SYMBUL/DCSTATUS)
DATA

MERGE INSTELLATION

$ SET LEVEL 2

(THE 8§ CARDS)

7END

" N D W

TO EXECUTE THE PROGRAMS=

? EXECUTE SYBTEM/DCSTATUS ("<UPTIONS>™)
? END

EXAMPLES?S

? EXECUTE SYSTEM/DCSTATUS ("LINE 0, 25 CLUSTER 0s 4")
? END

THLS wWILL CAUSE QUTPUT TO BE SENT TO A SITE LINE PRINTER,

? EXECUTF SYSTEM/DCSTATUS ("aLL"™)
? FILE LINE C(VITLE = M332, KIND = REMUTE)
? END

TH1IS WILL CAUSE IHE QUTPUT Tu BE SENT TU A KEMUTE STATION NAMED
M342.,

MISCLLLANEQUS INFORMATIUN

SYSTEM/OCSTATUS MAY BE CALLED DIRECTLY FROM SYSTEM/MCSII USING THE

UP  CUNTROL STATEMENT. OQUTPUT MAY Bt UIRECTED TU A SITE LINE
A3

PRINTER OR TO THE REMUTE DEVICE UN WHILH THE CUMMAND WAS ENTERED.

SYNTA)(:

IV SITE IS USEDs ANY NUMBER OF COMMANUDS MAY BE ENTERED
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SIMULTANEOUSLY UUTPUT BEING DIRECTED 10 A SITE LINE PRINTER. IF
KEMOTE IS USEDs THEN UUTPUT WILL BE DIKECTED TO THE REMOTE DEVICE
UN  wHICH THE DP COMMANU WAS ENTERED. IV MUST Bt NOTED THAT IN
REMOTE MODEs ONLY UNE CUPY UF NCSTATUS MAY BE RUN AT A TIME. CARE
SHUWLU BE TAKEN WHEN USING THE REMOTE OPTION, AS SYSTEM/DCSTATUS
WILL NECESSARILY PRUDUCE VOLUMINOUS UUTPUT FUR THE ALL, LCP AND
CLUSTER OPTIUNS, AND IT IS NUT POSSIBLE 1O TERMINATE A PROGRAM FROM
A REMOTE WHEN USING SYSTEM/MCSII,

IT  SHUULLD BE NOTED THAT THE DATACOM STATUS INTRINSIC DOES NOUT LOCK
THE  VARIOUS MCP TaBLLS THAT IT ACCESSESs IT IS THEKREFORE POSSIBLE
THAT THE CUNTENTS OF THE TABLFS MAY CHANGE WHILE THE INTRINSIC IS
RUNNING, IN PARTICULAR, SOMF FLAGS MAINTAINED IN THE TABLES ARE
SET IN A THANSIENT MANNEKs IT WILL THERLFORE BE A CUINCIDENCE ONLY
THAT A RUN OF DCSTATUS CATCHES THEM SET.

SYSTEM/DCSTATUS WILL ONLY RETURN MEANINGFUL INFORMATION IF UDATACOM
£S INITIALIZEDs IF DATACUM IS NOT INITIALIZED THEN ULCSTATUS UUTPUT
wILL INUICATE SUCH A SITUATIUNG

iF» HOWEVER SYSTEM UPTION NUMBER 12» AUTUDC IS SET THUEs THEN A RUN
Ub  SYSTEM/DCSTATUS WILL CAUSE AN IMMEUIATE INITIALIZATION UF THE
UATACOM TAHLESs ANUD INFURMATION RETURNED WILL BE MEANINGFUL. USING
TH1S MUDE UF  OUPERATIUNS NO DCP S WILL BE FIRED UF, AND TO START
WATACOM ACTLIVITY A FURTHER DC [DCP NUMBER) MUST BE ENTERED ON THE
sPu, NOTE ALSU THAT THE DATACUM TABLES WILL REMAIN INITIALIZED
AFTER THE DCSTATUS KUNs TO RETURN THIS MEMORY ARELA TU THE SYBTEM, A
VCPF MUST Bt tIREL uP, ANU THEN NS=ED,
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LEsPoL

29229 ESPOL = EVENTS IN ESPOL - 10'12‘Zg

AN  EVENT MAY st DECLARED "RY VALUE"™ IN A GULUE UECLARATIONs IN
WHICH CASE THE EVENT ITSELF (A DOUBLE PRECISIUN WORD) IS INSERTED
IN THE QUEUE STRUCTURE,

THE EVENT INTRINSIC MAY BE USED ANY FLACE IN THE SYNTAX THAT AN
EVENT MAY BE USEDs THE SYNTAX IS8

EVENT(<SUBSCRIPTED VARIABLE>)

THE «<SUBSCRIPTED VARIABLE> MAY BE OF TYFE wORDs REALs BOOLEAN, OR
DUUBLE THIS FUNCTION CAUSES AN "XTND"™ TU BE DUNE ON THE INDEXED
UESCRIPTOR,

ggxeo ESPOL = NON=SAVE DECK NUTPUT = 10-32:72
THIS PATCH ALLUWS NUN=SAVE SFGMENTS AND ARRAYS TO BE FUNCHED VIA
THE 8 UECK QPTION,

THESE CARDS (IN STACKER 2) ARE PUNCHED LN EBCDIC, WLTHOUT TAGSs UP
TO 12 WORDS/CARDSs THEY ARE PRECEDED BY A WURD WHICH MAS MOM=ADUR.
IN [15316), INDEX UF THE FIRST WORD IN [31816]), LENUTH OF THE CARD
IN [43012), AND 4"F" IN (4714,

99?“1 ESPOL = ESPOL UVULLAR UPTIUNS = 11=06=72

£SPQL  DOLLAK OPTIONS MAY BE SET EQUAL TU AN <UPTIUN EXPRESSION>,
PREVIOUSLY, ONLY USER UPTIONS, DPTIONALLY PKRELCEDED BY A "NOT"» WERE
RECOGNIZED,

THE SYNTAX FUR THIS IS AS FOLLOWS?
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SET <UPTIUN> = <OPTION EXFRESSIOUN>
<OPTION EXPRESSIUN>t3= <OPTION SECONDARY>/
‘ <OPTIUN EXPRESSION><BOULEAN OPERATOR>
<UPTION SECUNDARY>

<UPTION SECONDARY>$3= <OPIIUN PRIMARY>/NUT <OPTION PRIMARY>

<UPTION PRIMARY> 183 <UPTIUN>/
<COMPILE TIME VARIABLE>
<RELATIUNAL UPERATOR><UNSIGNEU INTEGER>/
(<OPTION EXPRESSIUN>)

<OPTION>tta <STANDARD OPTION>/<USER OFTIUN>

FOR EXAMPLE S
$ SET KLUDGE = EXPERIMENTAL OR OFPTM AND NOT FUNNY
$SET OQMIT = NUTCUPTIM EGV SUPERQP)

THE STANDARU RULES OF PRECEDENCE FOk BUOLEAN UPERATIONS ARE
UBSERVED. THE RELATIONAL UPERATORS MUST Bt [HE SPECIAL CHARACTER
VARIETY, THE "DECLARATION" AND USE OF USER OPTIONS ARE NO LONGER
ASSUCIATED WITH THE BLOCK STRUCTURE OF ESPOLe "NO UPTION ACTION" &
CARDS» Lok $ CARDS WHICH USED TOo CAUSE STANDARD OPTIONS TO BE
CLEARED, NOw CAUSE ALL OPTIONS TU BFE CLEARED.

99542 ESPOL = PROUCEDURE DECLARATIUN - 11:99'72

THE SYNTAX FUR CUNTROLLING THE SEGMENTATION AND STATE OF PROCEDURES
HAS BEEN EXTENDEUs ON PAGE 7=29 OF THE JUNE 1972 B6700/B7700 ESPOL
INFOURMATION MANUALs REVISE THE SYNTAX U PROCEDURE UECLARATION TO!

<PROCEDURE DECLARATION>$8= <SAVE PAKRT><PRUCEDURE TYPE>PROCEDURE
<PROCEDURKE HEAUING>»<PRUCEDURE BODY>

<SAVE PART>tim <EMPTY>/SAVE/SAVE 1/<RESIDENCY PART><STATE PART>

<RESIDENCY PART>tts <EMPTY>/RESIDENT/INITIALIZATIOUN

<STATE PART>tt= <EMPTY>/CUNTRUL

IHE  "RESIDENT®™ DECLARATOUR INHIRITS SEGMENTATIONs "INITIALIZATION"
IMPLIES RESIDENCY IN SEGMENT ONE, IHE <RESIDENCY PART> HAS NO
EFFECT ON STATEs THUSS



00242  ESPOL = PROCEDUKE DECLARATION = 11=06=72 PAGE 129

"SAVE® IS EQWIVALENT TO "RESTOENT CONTROL"
"SAVE 1 [S EQUIVALENT OT "INITIALIZATION CUNTROL"™

U0233 ESEOL - EXRONENTIATION & MULTIFLICAIN D 12704772

THE SYMBOLS FOR EXPONENTIATIUN AND MULTIFLICATION HAVE BEEN CHANGED
TO THUSE OF ALGOLs ONLY THE MEANING OF THE ASTEKISK HAS BEEN
CHANGEDS THE OLO MULTIPLY SIGN IS STILL ACCEPTED FOR MULTIPLICATION,
THE NEW DOLLAR OFTION "OLDEXPO"™ MAY BE USED TO CAUSE THE ATERISK T0
BE RECUGNIZED AS THE EXPONENTIATION SYMBUL,

synsoL MEANING
x MELTIPLICATIUN
" MULTIPLICATIUN C(IF OLDEXPO IS RESET)
" EXPONENTIATION (IF OLDEXPO IS SET)
" EXPONENTIATION

D0244 ESPOL = THE WORD INTRINSIC ®STFEm = 12=04=72
A LAUEL wHICH HAS HAD A PCW GENERATEUL FUR IT CAN BE USED AS AN
ARGUMENT IN THE STFF INTRINSIC.

29545 ESPOL = POINTER EXPNESSIUN§ - 12'13:12
THE OEFINITION OF <PUINTER PARAMETERS> UN PAGE 9=20 OF THE JUNE
1972 ESPOL LANGUAGE MANUAL SHOULD BE EXPANDED AS FOLLOWSS

<PUINTER PARAMETERS>8 8= <ARRAY PART»/<ARRAY PART>»
¢« SCHARACTER S1ZE>/<STRING>
<CHARACTER SIZE>tts 4/6/8/%/<POINTEK EXPRESSION>

THE <STRING> MUST BE LONGER THAN 48 BITSe 1TS MAXIMUM INTERNAL
CHARACTER SIZE DETERMINES THF CHARACTER SIZE OF THE REAUL=UNLY
PUINTER,
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IHE <POINTER EXPRESSIUN> PART OF <CHARACTER SIZE> IS USEFUL FOR
SETTING THE CHARACTER SIZE OF ONt PUINTEKR TU THAT OF ANOTHER. THIS
FEATURE HAS BEEN AVAILABLE FOR SUME TIMEs» THUUGH UNDUCUMENTED.

99270 ESPUL 3 WRITEATTER vOLLAR OPTION = 03707273

A “ARITEAFTER"™ DOLLAR UOPTION HAS BEEN PRUVIDED IN ESPOL. IT IS
INIENDED D BE USED FUR ESPUL INSTALLATIUNW INTRINSICS THAT ARL
CALLEU BY FORTKAN PROGRAMS, TF THE OPTION IS SET, ALL NON=DIRECT
l/Us TQ PRINTER FILES wILL RE DOUNE IN THEt PORTRAN MANNER, IeEss
SPACING IS DUNE BEFURE PRINTING. (SEE 00253 FOUR ALGULS)
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ESPOL INTRINSICS

99350 ESPOLINTRN = NEN FORMATTER = 02:92::5
TH1S NOTE REPLACES PO0S05 1IN THE MARK 1143 SOFTWARE IMPROVEMENTS
UUCUMENT AND REPLACES DO129 IN THE MARK Il4¢2 SYSTEM MISCELLANEA

A NEW SET OF FORMATTING INTRINSICS HAS BEEN WRITTEN FUR FURTRAN,
WITH NECESSARY CHANGES MADE IN THE FURMATTER» FREEFIELD INTRINSICS,
BINARY I1/0 INTRINSICs AND FORTRAN COMPILERs THESE CHANGKS HAVE
BEEN MADE IN A MANNER THAT SHOULD Bt TRANSPARENT TO USERS, BUT
RESULT IN FASTER I/U EXECUTIUN

THE  GREATEST IMPROVEMENT SHUULD BE NOTICEL IN FURMATTED I/0.
BINARY 1/0 PREVIUUSLY WAS CHANGFD TO DECKEASE EXECUTION TIMFs MORE
INTRNSIVE STUDY WILL BE MADE OF THE FREEFIELD INTRINSIC ON FUTURE
RELEASES., IN ADDITION, IT 1S ANTICIPATED THAT ALGOL WILL BE
ADUPTED TO THE NEW I/0 FURMATTING INTRINSIC UN FUTURE KRELEASES,

THE FORMATTING INTRINSICS ARE REDESIGNED TO BE LIST URIVEN RATHER
THAN FORMAT ORIVEN, STURAGE REQUIREL 1S T7TAKEN IN THE STACK
WHENEVER POSSIBLE, THERE ARF SEPARATE INTRINSICS FOR INPUT AND
UUTPUT BECAUSE THE INTRINSICS ARE SPECIFIC TO FURTKAN AND BECAUSE
THEY ARE SPECIALIZED TO INPUT OR OQUTPUT, THE NUMBER OF TEST
DECISIONS REQUIRED HAS BEEN SIGNIFICANTLY REDUCEU.

ON INPUTS

1« DOUBLE PRECISIOUN 1S FuLLY IMPLEMENTED FOK ALL FORMAT
PHRASES .,

2¢ "0" AND nZn FORMATTING IS DUNE AS IT IS IN THE DATA
STATEMENT,

do IN nin,non nzn,npn,ngn, AND ®F" FQORMATS, LEADING,
TRAILING AND IMBEDDED SPACES ARE COUNSIDERED ZEROS ON
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INPUT .
4¢ THE MEANING OF THE ERKROR NUMBERS FOKR INPUT ARLS

FORMAT ERRUR
201 = INVALID DATA FOR "I" FOURMAT,
207 = INVALID DATA PDR ™0™ FURMAT,
203 = INVALID DATA FOR "Z" FORMAT,
204 = INVALID DATA FOR "L™ FURMAT,
205 = INVALID UATA FOR "E","F", UR "D" FORMAT.
206 = MISSING DECIMAL PLACES SPLCIFICATION= "V" FORMAT
207 = MISSING WIDIH SEPCIFICATIUN®"V"™ FURMAT
208 = INVALID PHRASE Cnoe=nmv" FURMAT
209 = INPUT VALUF TOO LARGE FUR LIST ELEMENT
210 = ATTEMPTED TU EXCFED THE END OF THE INFUT RECORD

5S¢ IF A DATA=ERROK LABEL IS PRESENT ON THt READ STATEMENT

THE PROGRAM WILL NOT RE DSED, BUT WILL CONTINUE TO THE

DATA=tRROK LABEL WHERE THE FUKMAT ERRUR NUMBEK WILL BE IN
FIELDL2418) UF THE I/0 RFSULT WURUW

oy gultell

THE Netw FORTRAN UUTPUT FORMATTER HAS A FEW FEATURLS AND AREAS OF
UIFFERENCE FROM THE CURRENT [I+3 FUKMATTERSs THEY ARt AS FOLLOWS!

1r CARRIAGE CONTROL FEATURES

THE I1le3 FURMATTER WHEN COMPILED WITH THE NEW DOLLAR OPTION
"SHIFTHIRSTCHARACTER™ SET PRODUCES AN INTRINSIC WHICH HBEMAVES
EXACILY AS THE II1.2 FORMATTER WITH KRESPELT TU CARRIAGWE CONTROL (SEE
PAGE 12«14 OF THE FORTRAN REFERENCE MANUAL 5000458 FOR A CUMPLETE
DISCUSSSIUN UF I1s2 CARRIAGE CUNTROUL).

THE 11,3 FORMATTER WHEN COMPILFD WITH THIS NEW DOULLAR OPTION RESET
CIT IS RESET BY DEFAULT)» PRODUCES AN INTRINSIC WITH SLIGHTLY
VIFFERENT CARRIAGE CONTRUL?

Ae THE FIKST CHARACTEK UF THE BUFFEKR WILL NEVER BE PRINTED.
HUWEVERs IT WILL BE INTERPRETED EXACTLY AS IN IIs2 WITH
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RESPECT Tu CARRIAGE CUNTRUL ERFECT,

Be THE 1143 FURMATTEKR WILL ALWAYS ALLOCATE AN EXTRA
CHARACTER OF BUFFER WHEN GOING TU PRINTER OR PRINTER
BACKUP, THUS, A 22 WUKD EBCDIC BUFFFR HAS 133 CHARACTERS.
THE FIRST CHARACTER IS NFVER PRINTEDLs» AND THE SECOND THRU
133RD  CHAHACTERS COMPRISE _1HE PRINT LINEs STARTING AT
PRINT PUSITION ONE. THE UNPRINTEY FIRST CHARACTER
CONTRULS THE PRINTER CARRIAGE IN THE SAME MANNER AS I1.2,

g2 N2l AND UK.D DIFFERENCES!

THE 1143 FORMATTEKR PRODUCES E+XX AND LexX FOR THt EXPONENT PART
INSTEAD OF E xX AND D XxXs» WHEN USING THE E AND D FORMATS,
RESPECTIVELY, ALSU» THE ZEKO (0) TO THt LEFT OF THt DECIMAL POINT
HAS BEEN UELETEDs AND THUS THE FIELD WIDITH RLQUIKEMENTS ARE REDUCED
BY ONE CHARACTER. FINALLY, THE ONLY ODIFFERENCES BETWEEN EweD AND
UWeD ARE THAT ONE USES AN "Ew AND TYHE UTHERs A “D"™, AND THE EW.D
RUNS FASTER FOR SINGLE PRECISION VALUES

do DUUHBLE PRECISION HANDLEU BY ALL FORMATS?

bUUBLE PRECLISION VALUES ARE NOW HANDLED CORRECTLY BY ALL FORMAT
SPLCIFICATIUNSs IN PARTICULARS

Ave FOR DeF VALUES FDITED UNDER TRt LW SPECIFICATION, THE
LOWER ORDER BIT OF THE MORE SIGNIFILANT WORD 1S USED TO
VCETERMINE THE TRUTH VALUF .

Be THE AW AND CwW SPECIFIERS CAN NOW tDIT UP TO 12 CHARACTERS
USING DePs VALUES. FOR EXAMFLE?S

DouBLt PRECISIUON LI
DATA L1/7"ABCODEFGHIJKL"/
10 FURMAT (1XsAW) <
PRINT 10,01
WOULO YIELD
ABCOEFGHIJKL IF W = 12
AdCOUEF GH IF w =8
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AH IF w=2
| ABCUEFGHIJKL IF W = 15
AND THE USE OF Cw INSTEAU UF AW IN THE ABOVE WOULD YIELD

ABCUEFGHIJKL IF W = 12

FFGHIJKL IF w = 8

KL IF w = 2
ABCUEFGHIJKL It w = 15

D1 IS REPRESENTED INTERNALLY ASH

hIGH HALF LUW HALF CHARACTERSIZL
"AHCOEF " "GHIJKL" EBCDIC
"O0VABCDEF" "OO0GHIJKL"® BCh

Ce THE OW AND ZW SPECIFIERS CAN NUW bk USED TO DISFLAY A DP
VALUE = bUTH WORK FROM RIGHT Tu LEFT ON THE UL.Ps VALUE,
FOR EXAMPLE, 016 AND Z£12 wOULUL EDIT THE LOW HALF OF A D.P.
VALUE, WHILE 032 AND Z24 WOULD EDIT BOTH HALVES, AND 020
ANU  Z21% WQOULD &DIT THF LUWER URDER 12 BITS OF THE HIGH
MALF AND THE ENTIRE LUW HALF,

Ds DoP, VALUES LtUITED BY THE EWeD AND DW,0 SPELCIFIERS CAN
HAVE 2, 3s OR 5 DIGIT EXFUNENTSs THE MINIMUM NUMBER OF
DIGITS REWUIRED 1S USED. FOUR EXAMPLE» THE SPECIFIER E21.
10 WOULD YIELD C(PUR SUTITAbLE INTEKRNAL VALUES)!

*.1234567691t =88
+9876543210+876
«3141529653E+09132

THE SAME HULDS FOR L21,10, WITH A "D™ USED 'Ok THE "E".

8¢ 2V UIFPERENLESE

THE SIGN OF A VALUE IS CUNSIDERED POSITIVE IF THE MANTISSA PART IS
{ENBs» FREGARULESS OF THE CONDITION UF THE SIGN BITse A MINUS 0 MAY
BE UUTPUT, EeGes =0s0000s BUT THIS ONLY INUICATES THAT THE FOURMAT
SPLCIFIER DLID NUT ALLUW FUR THMF DISKFLAY OF ALL SIGNIFICANCFs EeGes
THE VALUE MIGHT HAVE BEEN =0.00000000132547698132.
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22 48 DIEFERENCESS

THE  NEw Jw SPECIFIER IGNUKRES THE W VALUts, AND OUTPUTS THE VALUE AS
AN INTEGEW CUNSTANT IN THE MINIMUM PIELD NECESSARY. SINGLE OR
VUUBLE PRECISION VALUES OF ANY MAGNITUDE wILL BE HANULED CORRECTLY,
FLUATING VALUES ARE ROUNDED.

g: RU% TIME UUTPUT ERROR MESSAGES!?
LN ALDDLITION 7O THE ENUD=UF=FILF AND PARITY LRROK CONDITIONSs THERE
AREL 14 ERRUOR CONDITIUNS PERTAINING TU THE FORMAT/LIST ELEMENT
ITSELF
ERRER ¥ ERRUR SUNUI]IUQ
102 FORMAT wWAS Vv SPECIFIER, AND LIST ELEMENT
DID NOT PRODUCE AN FoDosbsGolpoAs0sCrdplsntys
PsXs OR T+ NOTE THAT ONLY THE RIGHI MQSTY
CHARACTER OF THE LIST ELEMENT IS USEDs THE
CLIST ELEMENT MUST BE SINGLE FRECISIONS

103 FORMAT WAS V SPFCIFIER OF THt FORM RV, AND
THE RESULTANT SPECIFIER NERDED A FIELD
WIDTHs FUR EXAMPLEs 2V => 21,

104 - FURMAT WAS V SPFCIFIER UF THE FORM KV, AND
THE RESULTANT SPECIFIER NEEDED A FILELD
WIDTH AND DECIMAL PLACES», EsGss 3V => 3¢,

105 FORMAT WAS V SPECIFIER OF THE FURM RVw, AND
THE RESULTANT SPECIFIER NEEDED DECIMAL
PLACES), EsGes 2V % =m> 2F6,

106 FORMAT SPECIFIER EVALUATED TO FW.D FURM,
AND D < 0

107 FURMAT SPECIFIER EVALUATEUL TO EW.U OR DW.D,
AND D < 1

108 FORMAT WAS Vv SPECIFIERs AND LIST ELEMENT
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109
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112

114
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ERROR CUNDITION

A
USED TU EVALUATE SPECIFIER TYPE (AsCreasETC
WNAS DOUBLE FRECISION, UNLY SINGLE
PRECISIUN IS ALLOWED.

FURMAT SPECItIER LVALUATED TU Gws AND
CURRESPUNDING LTST ELEMENT WAS NEITHER OF
TYPE INTEGER NOR TYPE LOGICAL (EXPRESSIONS
Of TYPE INTEGER OR LUGICAL ARk EDITED UNDER
GheD AS Inw OR LW, RESPECIIVELY).
THEKEFURE, THE DECIMAL FLACES ARE
CONSIDERED MISSING,

<UNUSED>

FURMAT SPECIFIER EVALUATED TO GweD ANU GW.D
LUGIC CHUSE EwsD BUT D < 1.

FORMAT STATEMENT HAD NU FORMAT SPECIFIERS
REQUIRING LIST ELEMENTS» AND FURMAT WAS
USED wWITH A LIST,

FOURMAT SPECIFIER EVALUATEL TOU EweD OR Dw.D»
AND W LEG D

DYNAMIC w Ok 0 PART OF FURKMAT SPECIFIER
EVALUATEU TO A VALUE GREATER THAN THE
MAXIMUM INTEGER ALLOWEL, 549755813887

DYNAMIC PART OF FORMAT SPECIFIER EVALUATED
T0 A VALUE GRFATER THAN THE MAXIMUM REAL
ALLUWED s 4431359146673+10*%68.

ATTEMPTED RECURSION? EVALUATIUN OF A LIST
ELEMENT CAUSED A READ/WRITE/CLOSE UN THE
CURRENT FILE,

RECOKD OVERFLUWS ATTEMPTEL TO FORMAT BEYOND
END=UOF=RECORD,

PAGE
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136
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DUi3s  ESPOLINTRN = MAT INPUT CHAR CONTINUATION = 01215273

IN BASIC THE AMPERSAND CHARACTEK (I+Ees ™&"™) CAN NOUW BE USED TO
INUICATE CONTINUATION OF ODATA BEING SUPPLIED TO A ®"MAT INPUT"
STATEMENT

EXAMPILE

100 DIM AC15)
200 MAT INPUT A
300 END

WHEN THE PROGRAM ABUVE IS EXECUTED THE "MAI1 INPUT™ STATEMENT WILL
CAUSE THE PRUGRAM TO WAIT UNTIL THE DATA FOR MATRIX ®A® HAS BEEN
SUPPLIED, IF  ALL THE DATA FLEMENTS CAN NOT BE SPECIFIED IN ONE
LINE (FROM REMOTE DEVICES) OR UNE CAKD (FROM BATCH MUDE) THEN USING
THE AMPERSAND WILL INDICATE TO THE PROGKRAM THAT MOURL UATA IS TO BE
SUPPLIED, THE PRUGRAM WILL THEN CONTINUE TU WAIT FUR MORE DATA,
FUN THE EXAMPLE ABOVE THE UDATA MIGHT BES

10 25 30 44t

Ss 6y 74k

8s 9
IHE PRUGHRAM WILL FIKST KEAD 1,243 AND 4 INTU AC1), AC2)s AC3) AND A
(4), WHEN IT SEES "g" IT LOURS FUR MURE DATA ON THE NEXT INPUT
RECORLU AND ASSIGNS 556 AND 7 Tn A(S)», AL6)s AND A(7), THE PRUGRAM
SELS ANOTHEK "&"™ AND LUOKS FOR MURE DATA ASSIGNING 8 TO A(B) AND 9
TU A(9), THERE IS NU AMPERSAND AFTER 9 SU “A"™ NOw CONTAINS ONLY
NINE ELEMENTS (SEE  SYSTEM NUTE V0197 ABUUT RESIZING OF VECTORS
WITH “MAT INPUT™ STATEMENTS.)

IHE AMPERSANUD MAY BE USEW TO CUNTINUE STRING OATA FOKR STRING ARRAYS
FILLEU  BY ®MAT INPUT"™ STATERENTS AS wELL AS NUMERIC DATA AS IN THE
EXAMPLE, IN EITHER CASE THE AMPERSANU MUST Bt PRECEDED BY A COMMA
UR BE THE FIRST ITEM ON THE INPUT LINE.

SETTING THE UPTIUN ™OLDBASIC"™ (SEE SYSTEM NUTE DO193) wILL VvBID THE
USE UF THE AMPERSANU AS A CONTINUATION CHARALTER. HUWEVER, IN THIS
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MUUE THE USE OF A CUNTINUATION CHARACTER IS NOT NECESSARY SINCE
"MAT INPUT® STATEMENTS WILL CONTINUE TO LOUK FOR DATA UNTIL THE
ARKAY 1S COMPLETELY FILLED C(WHEN "OLDBASIC™ IS StT),.

29271 E§PQLINIHN = K ANLD § FORMAI MUDEFRS:FQRTBAﬁ - 03'07‘73
TH1S CHANGE IMPLEMENTS THE K AND $& FURMAT MODIFIERS FOR FORTRAN
UUTPUT FORMATTINGS

le PLACING A & NEXT TOU AN EDITING=PHRASE CAUSES A & TO BE
INSERTEL ADJACENT (UN THE LEF1) TU EDITED DATuUM, FOR
EXAMPLEs 17434 EUITED UNDER 8F10¢2 WUULD APPEAR AS mn#ns
17¢34 (WHERE THE # STANDS FOR A BLANK)s IF THE s CANNOT
FIT WITHIN THE FItLUs ASTERISKS Akt INSERTED.

2¢ PLACING THE LETTEK K NEXT TO AN EUITING PHRASE CAUSES
CUMMAS TU BHE INSERTED BETWEEN DIGIT=TRIPLES TU THE LEFT
OF THE DECIMAL PUINT. FOR EXAMPLE, =1234,56 EDITED UNDER
KF1042 WOULD APPEAR AS #=1,234.,563 1234567 UNDER KI10
WOULD APFEAR AS  #1,234,5673 AND =987654 UNDER SPKE2045
WOULD APPEAR AS #%#=98,765.40000t+01 (WHERE # STANDS FOR
A BLANK)

NOTE THAT BOTH THE K AND $§ MAY BE USED TUGETHERs, EeGes KSF10.,2
nITH 1234456 WOULD PRODUCE #31»234456 (WHERE # STANDS FOR A BLANK)J
$KF 102 IS A VALID ALTERNATE FURM,.

IHESE TWO PFHRASE MOODIFJERS MUST bt ADJACENT TO THE EDITING PHRASE
(UR  ADJACENT TO A MODIFIER ADJACENT TU THE PHKASE)s EeGeos 2Kk8t10,3
PORngG20.6 AREL VALID BUT $2J% IS IMPRUPER.

THE MUDIFIERS MAY NOT BE USFO FUR INPUT AND ALL SUCH USE CAUSES
FURMAT ERKOR #2208 (INVALID PHRASE)s THEY MAY BE USEU TO MODIFY ANY
PHRASE COUE wWHICH EDITS A DATUM, INCLUDING Vo

Py 1] ESPOLINTKN = BLANK FIELD ON FURMATTLUD INPUT = (03=23=73
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MOUDIFIED TU GENERATE AN
FsEsD AND G

0v2vu ESPULINTRN

THe INPUT  FORMATTING INTRINSTC MAY bt
INTERNAL MINUS ZERU FUKk A BLANK INPUT FLELD FUR 1s0s2s
THIS IS DONE dY COMPILING THE INPUT FORMATTER WITH THE §

PHRASES,
INPUT

UPT1ON MINUSZEROFORBLANKFIELD SETs ANV  REPLACING THE
FOKMATTER IN THE INTRINSIC FILE BY BINDING,
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FURTRAN

LV0laco FURTRAN = FORTRAN OPTIMIZATION = 19-16-72

A FORTRAN COMPILEKR THAT ATTEMPTS 10 OPTIMIZE THE COUE EMITTED BY
PRUGKAM FLOW ANALYSIS AND UTHER MEANS IS NUW AVAJLABLEs INVUCATION
uf THIS OPTIMIZATION IS 8Y USE 0F THE DOLLAR CARU QPTIUN OPT IN THE
STANDARD RELELASE FORTHAN CUMPILFR.,

UPT CURRENTLY MAY HAVE THREE VALIU VALUESS =&, 0s ANU 1. THE VALUE
UF  UPT  MAY HE SET BY FOLLOWING THE WORD OFT BY AN OFTIONAL EQUAL
Slen  AND ONE OF THESE NUMBERS. ALTHOUGH THE VALUL UF QOPT MAY BE
CHANGED AT ANY TIME» A CHANGE FROM ZERU UR =1 TO 1 ORs 1 TO ANY
LUWER VALUE TAKES EFFECT ONLY AT THE THt BEGINNING OF A PROGRAM
UNILT. CHANGING BETWEEN OPT VALULS OF O AND =1 IN EITHER DIRECTION
HAS EFFECT IMMEDIATELY,

AN OPT VALUE OF 1 NILL.INVUKE OPTIMIZATIUNS TO SET FTHIS VALUE, THE
FOLLOWING EXAMFLE DULLAR CARD COuULD BE USED?
& UPT =

fHe DEFAULT VALUE FOR UPT IS 035 THE VALUE =1 HAS BLEN DESCRIBEU
FREVIOUSLY, IT IS PRIMARILY INTENDEU FUK NON=STANDARD PRUGRAMS
THAT RELY UPON SIDt EFFECTS AND IS NOT LESIGNED FUR GENERAL USAGE.

EggfﬁggﬂArs bLiGIBLE Fgf 0£I£MIZAT19N

NOT  ALL PRUGRAM UNITS ARE FLTGIBLE FOR OPTIMIZATIUN (OPT=1), AND
THUSE THAT ARE NUT WILL BE FLAGGEDs THE FULLOWING PROGRAM UNIT
FPEATURES DISWUALLFY OPTIMIZATIUNS

e A PRUGRAM UNIT CONTAINING ONE OK MORE ENTKRY STATEMENTS,

2¢ A PRUGRAM UNIT WHICH EQUIVALENCLES UNE OR MUREL INTEGER»
REAL, OUR LUGICAL VARIABLES OUR ARRAYS TO ONE OR MORE
DOUBLE PRECISIUN OR CUMPLEX VARIABLE UR ARRAY.



| u £ 1
00146 FURTRAN = FURTRAN UPTIMIZATION = 10e16=72 @ ASE 141

3+ A FUNCTIUN SUBPHOGRAM WHICH HAS A LABEL AS A FORMAL
PARAMETER (DOES NOT APPLY TU SUBRUUTINES)e ALSOs ANY
PROGRAM UNIT WHICH REFERENCES A FUNCTLION THAT HAS A LABEL
AS A PARAMETER.

4, A PROGRAM UNIT THAT CONTAINS A NAMELIST.

S+ A PRUGRAM UNIT WHICH PASSES A SUBPKRUGRAM AS AN ARGUMENT
TO SOME SUBPRUOGRAM,

SINCE OPT  MAY BE CHANGWED BETWFEN 1 AND O ON A PROGHAM UNIT BASIS,
MERELY BECAUSE A PROGRAM CUNTAINS SUBRUUTINES THAT AKE INELIGIBLE
FOR GPTIMIZATION DOES NUT MEAN THAT THE PROGHMAM AS A WHOLE WILL NOT
BENEFIT, POSSIBLY SIGNIFICANTLY, FRBM SETTING OPT OT 1 FOR THOSE
PRUGRAM UNITS WHERE PERMITTEU.

UEIINIZATION FEATURES

VARIABLES WHICH HAVE BEEN UDECLARED WITH THE OPTIUN OWN SET WILL
CUNTINUE TO WORK CURRECTLY UNDER OPTIMIZATION} BUT FOR VAKIABLES
(NUT AKRAYS), SETTING "™OWN®" WILL NOT FACILITATE THE BEST COUE.
THEREFOREs A NEW UDOLLAR CARD OFTION "UWNARKAYS"™ HAS HBEEN ADDED TO
THE FORTRAN COMPILEK. WHEN SETs» THIS UPTIUN TREATS ALL ARRAYS AS
IF THEY HAU BEEN DOECLARED WITH "OWN®™ Stis BUT MAKES ALL SIMPLE
VARIABLES LOCAL. IT IS KECOMMENDED THAT UWNARRAYS BE USED WITH
FURTRAN, OQPTIMIZED OR NOT,» WHERF POSSIBLE.

{F  THE FORTRAN CUMPILER IS COMPILED WITH THE USER OPTION
SETOWNARRAYS SET» THE OFTION UWNARRAYS wiliLL BE SEV BY DEFAULT IN
ALL FORTRAN CUMPILATIONS AND MUST bt EXPLICITLY RESEY BY THt
INUIVIDUAL USER IF NOT DESIRFOs THE UULLAR CARD UPTION GRAPH IS
LXPLICITLY OESIGNED FOR USE WwWITH QOPTIMIZATIUONe THIS PRODLUCES A
ROUGH FLUW CHART OF THE PROGRAM UNIT ANU CAN ASSIST PROGRAMMERS IN
MAKING FULLER USE OF THE UPT{MllﬁD CUMPILEK,

AS DESCRIBED ELSEWHERE, AUTOMATIC VECTORMOOE CUDE CAN BF EMITTED BY
THE QPTIMIZING CUMPILERs PROVIDFD THE DOLLAR CAKL OPTIUN VECTORMODE
IS SET.

THE MONITOR AND QULUMP  FEATURFS Do NUT  WORK WITh OPTIMIZATIONS
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HOWEVER TRACE», BTATISTICS, PROGRAM DUMP, AND DUMP STATISTICS 00,

PAGE 142

INFORMATIUN OF THE USE AND PROBLEMS WITH THE USE OF OPTIMIZED
PURTHAN wlLL BE GREATLY APPRECIATED

UN THE FOLLUWING PAGES IS AN EXAMPLE OF A SHOKT UPTIMIZED PRUGRAM,
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PROGRAM GRAPH FNR MAIN,
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99153 FORTKAN = "FIRST"™ DULLAR CARD OPIIUE = 10=30~72

THLIS PATCH IMPLEMENTS THE FORTKAN CUMPILE TIME OPTION
GETFIRSTOULLARCARDFROMSPQ, It SET THE COMMILER ACCEPTS THt FIKRST
UVOLLAKR CARD FRUM THE UPFRATORS CONSOLE VIA AN ®AX"™ INPUT MLSSAGE.
THIS SHUULD BE RESET FUR NORMAL UPERATIONS,

UOis7  FONTHAN D TUWNARRAYSY OPTION I 01712173

A wEW DOLLAR=CARD OFTION *“OWNARRAYS"™ HAS BEEN ESTABLISHED IN
PORTHAN, WITH THIS UPTIUN SET ALL ARKAYS (ANL ONLY ARRAYS UNLESS
UWin IS5  ALSU SET) wILL BE THEATED AS UWN ARRAYS, HENCE SPACE wilLL
NOT  BE GIVEN UP  UPUN EXIT UK KETURN FKRUM THE SUBPROGKAM NOR
REINITIALIZED UPUN KES=ENTRY,

D016y FOKIHAN 1 INUNCATED IDENTIEILRS - 02219273

THLIS PATCH wiLL CAUSE A WARNING, "IDENTIFIEK TRUNCATED TO 6
CHARACTERS"™ FOR ALL TOENTIFIERS KEQUIRING SULH TKUNCATION,
PREVIUUSLY It  WAKNING WAS TI5SULD OnLY IF THE PIRST OCCURENCE
CAUSEDU  TRUNCATIUN, Fuk EXISTING PROGKAMS IN wnICH YHIS ERROR
PREWUENTLY OCCURS THE UVOULLAR OPTIUN "SUFRS"™ GAN BE SET TU ELIMINATE
IHE WARNING MESSAGES.

volie65 FORTRAN = COKE TO CURE UATA THRANSFEK = 11%06=72

3

COURt TC CORE OATA THANSFLR CONSTRUCT HAD BEEN AUDED TO FURTRAN
INPUTZO0UTPUT STATEMENTS.,

ADUITIUNAL FURMS OF THE READ STATEMENT Akt
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VU165  FORTRAN = COKE TO CORE DATA TKANSFER = 11=06=72

READ (A, F) M
REAUD (A, Fy R) M
RLAD (A, +)

REAUD (A, F, R)
READ (A) ™

REAU (A, R) M

ADUITIUNAL FURMS OF THE wRITE STATEMEN] AKL!

WRITE (A, F)
WRITE (A, Fy K) M
WRITE Ca, F)
WRITE (A, Fy R)
WRITE (A) M

WRITE (A, R) M

WHERE "A"™ IS AN ARRAY LDENTIFIfFRS "F" IS5 A POKMAT NUMBER, AN ARRAY
IOENTIFIER, UR A SLASH (/)3 AND "R"™ IS A RESULT CLAUSE LIST,

THESE FORMS ALLOW TRANSFER OF DATA BETWLEN UNE AREA OF STORAGE AND
ANUTHER. TRANSFER TO AND FRUM THE ARRAY IS ALWAYS BEGUN AT THE LOW
ENU  OF STORAGE MOVING TUWAKD THE HIGH END UNDER THE CONTROL UF THE
POKMAT SPECTFIED., |

LXAMPLE S

DIMENSLION A(2)

READ /s RLPEAT, wWIDTH, DEC

WRITE (A, 1) REPEATS, WIDIHs DEC

1 FORMAT (n(", T1, "F", 12, "u"y 12, "))

AFTER THE wRITE STATEMENT "a" wUULD CONTAIN Z4DF6C640t44H,
L40F250404040 WHEN 6542 WERF THE VALUES UF REPEAT, WIDTH, DEC
RESPECTIVELY., IHIS EXAMPLE MIGHT BE USEL TU DYNAMICALLY CONSTRUCT
FORMAT SPECIFICATIONS,

voz28 FORTKAN = UULLAR CArD CHAKRACTER OPTIONS 12=04-72

CUMPILER DOLLAR CARD SYNTAX HAS BLEN EXTENDED TU INCLUDE THE
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Loz FORTRAN = DULLAR CARD ChAKACTER UPILIONS = 12‘04'9&

FULLUWING OPTIUNS?

CHARS = N¢  THIS OFTIUN OSETS TU N VHE NUMBek OF CHARACTERS OF A
STRING  C(INCLUDING HOLLERITH) wHICH wiLL BE STUORED IN ONt WORD,
PREVIUUSLY, THIS WAS CUNSTANT AT SIX EBLDIC C(OR ASCII) CHARACTERS
FOR FURTRAN AND SIX BCL CHARACTFRS FUR XtURTKANs STHRING CHAKACTERS
WILL BE STURED LEFT JUSTIFIED IN THE FPIELD UF N RIGHT MOUST BYTES OF
A wUKRD  OF ALL  ZERUS WITH HLANK FILL UN THE KIGHTe WITH THt BCL
UPITLUN (SEE BELOW) SET, N HAS A MAXIMUM VALUE Ut 8 UTHERWISE 6,

EXAMPLLE

$ SET CHAKS = 4
REAL AC2)/"ABCDEF"™/

WILL HESULT IN AC1) = £0000C1C2C3C4, A(2) = £0000C5C064040,

THe LUEFAULT SETTING 1S  S1X FHCDIC CHARACTERSSs NUTICE THAT WITH
CHARS < 64 VARIAHLES INITIALLZED Tu ALL BLANKS WILL ND LONGER SFT
THE  SIGN OF THE MANTISSA (4681)e HENCES IF X 15 SULH A VARIAHBLE X
# =ABS(X).

BCuLt THLS UPTION IMPLLIES THAT ALL STRINGS (HULLERITH Ok PROPER) ARE
fU  dE  USED AS BCL CHARACTEKS, IF "CHAKS™ HAD NOT BEEN EXPLICITLY
SET, THEN THE NUMBEK OF CHARACTERS PER WUKRD WILL Bt SET TO EIGHT,
BCL  AND  ASCII OPITIGNS CANNUT bBE  SEL CUNCURRENTLYF SHOULU THIS
CONDITION OCLURS A SYNTAX ERROR wlLL BE GIVEN.

855001 SAME AS #5700,

5700t USE 0f TRHIS UFTION ALLOWS CumPLETE COUMFATIBILITY WITH
BURKUUGHS 35700 FORTRAN PROGRAMMING LANGUAGE. THE ®CL OPTIUN WILL
BE  SET AND THE ASCII OFTION WILL BE RESET. IF CHAKS HAS NOT HEEN
EXPLICITLY USEU» THEN THE CHARACTERS PER WURD WILL BE SET TO Slx.

THE  ABGVE  COMPILE TAME OPTIONS ELIMINATE 1Ht NEED FUR A SEPARATE
B5/00 COMPATIRLE COMPILEH3 AND HENCEFRORTH, SYSTEM/XFURTKRAN CUMPILER
WlLL NCT Bt MAINIAINEU, THIS FATCH ALSU  ALLUWS COMPLETE
INTERCHANGEABILITY BETWEEN APASTROPME AND WUUTE FUR E£BCDIC PROPER
STHRINGS, THEIR USE AS UELIMITERS CANNUT BE MIXED.



DU228  FURTRAN = DULLAR CARU CHARACTEK UFTIUNS = 12=04088% 152

LXAMFLE

REAL A(Z)/"AH® =CRmDEFGH="/YTELUS A(1) = LC1C27D7UC37F,
AC2) = 2C4CS5C6C7CH7D BUT "ABCODEF= IS AN INVALID LLITERAL,

(NOTE THAT THE DASH HAS BEEN USED FOR THE AFPQSTROUFHE,)

NUTES APOSTKOPHE HKEMAINS AN ILLEGAL BCL CHAKACTER SU THAT ALTHUUGH
AT MAY OQELLMIT A BCL PROPER STRING» AN OCCURKENCE WITHIN SUCH A
LITERAL WILL BE INTEKPRETED AS A BCL LNVALID CHARACTERS TeEes A
WULSTLUN MARK.,

ANUTHER PEATUKRE OF THIS PATCH IS THAT THE GRAPHIC ASSOCIATEL WITH
THE CARD CuDE (0s 12=Z0NE) TS IDENTICAL 10 THE GRAFHIC FUR CARD
CUUE (8, 6, 12=ZUNE) WHICH IS AN EBCDIC FLUS (Te%),

FURTKAN = TRACE STATEMENT = 02=19=73

1c
1c
L1,
| Y9

A NEW DEBUG  STATEMENT HAS BEEN ALDED TO FORTKAN, THE TRACE
STATEMENT, LIKE THE STATISTICS STATEMENT» THIS STATEMENT HAS
EFHECT ACRQOSS SUBPRUGKAM BUUNDARIESs THE SYNTAX ISt

LEBUG TRACE ¢ F) T
VEBUG TRACE (F,C) 1

WHERE

I IS THE TRACE LIST AND
F AND C ARE FILE NUMBERS UR <EMPTY>,

"OLBUG"™ MUST HE IN  COLUMNS 1=5, CULUMN SIX MUST BE BLANK. THE
TRACE STATEMENT MAY BE CONTINUEND TU SUCCELEDING CARDS.

TRACE LISTS

1 1S A LIST OUF ELEMENTS SEPAKRATFD BY CUMMAS, ELIGIBLE ENTRIELS ARE!

UUMP
NUUUMP
PRUGRAMDUMP
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00231 FORTRAN = TRACF STATEMENT = 02+19=73 3

NOPROGRAMDUMP
CALLS

NONE

M

5

WHERE S IS DEFINED TU B8E ANY OF THE FORLUWING?

ALL

10

GO

60 70
REAU
WRITE
BACKSPACE
REWIND
PRINT
PUNCM

=

CALL
CONTINUE

2IAIELENT acTIoN

THIS STATEMENT ALLUWS THE TRACING OF A FRUGRAMS FLOW BY PRINTING
UUT ALL SEWUENCE NUMBERS AND STATEMENT NUMBERS Ut THE SPECIFIED
STATEMENTS AND SUBPROGRAM CALLS, CUMPARATOR ACTIUN LS ALSO ALLOWED
10 OVETECT QDEVIATIONS IN PREDETERMINELU PRUGRAM FLUWs AND TO HAVE
FRUGRAM QUMPS TAKEN SHOULD A MLSMATCH ARISE.

"F® IS THE QUTPUT PILE. 1F ®wFe IS <EMPTY> THEN THE PREVIOUS VALUE
UF nF" [S CARRIED OVER, IF "™F" HAS NEVEk BEEN SPECIFIED THEN THE
TRACING ACTION IS SUPPRESSEL. "C®™ IS THE CUMPARATOK FILE. IF "C©
IS NOT  SPECIFIED BY USE Ok THE FIKRST rURM UF THE STATEMENT» THEN
THe TRACE UUTPUT IS WRITTEN ON THE FILE "FE®™e "F" MAY BE A LISK OR
TAFE PILE, AND IS AUTUMATICALLY LUCKED AT ITHL END UF THE PKUGRAM,
IF  THE COMPFARATOR FILE IS SPECLIFIEDLs THEN INSTEAD OF WRITING A
TKACE RECORD TO ®"F®, A RECURD IS READ PRUM "C", AND LOMPARED 10 THE
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Vo231 FOURTRAN = TRACF STATEMENT = U2=19=/3

TRACE RECORU THAT WOULD HAVE BEEN OQUTPUT TO ®F®™ HAD wCw NOT BEEN
SPECIFIED., IF  THeY COMPARE AS IDENTICALs NO ACTION IS TAKENs IF
THEY U0 NOT CUMPARE, THEN A MESSAGE IS WRITTEN TO "F", AND IF DUMP
UR PRUGRAM DUMP wAS SPECIFIEUs A PROGRAM DUMP 1S TAKEN.

THE LIST »T» IS uUSEL TO SPeCIFY THE TKRACING ACTION., OUMP QR
PRUGKAM  QuMP SPECIFY THAT PRUOGKAM DUMPS ARE TO BE TAKEN IF THE
COMPARISON wWITH mC" RECORDS FAILSs NUDUMP WR NUPRUGRAMOUMP RESETS
THLS SPECIFICATIONs. NUUDUMP IS THE ASSUMED SETTINGs NONE OF THESE
UPTIUNS HAVE ANY MEANING IF THE COMPARITUR MOUE HAS NOT BEEN
REWULSTED

"CAELS™ TRACES ALL SUBROUTINF AND  FUNCTION ENTRILS AND EXITS,
INTRINSIC CALLS ARE NOT TRACED.

"NUNE" RESETS ALL REWUESTS PRECEDING IT. UTHEKWISE FACH "T»
ELEMENT IS PROCESSEDL ADDITIVELY,

THE  SPECIFICATIUN "S" IS USED T0 INDICATC THAT TRACING IS UESIRED
UN AN EXECUTAHLE STATEMENT OR CLASS OF EXECUTABLE STATEMENTS. IF
FPRLCEEDED BY A POUND SIGN (#) THEN ONLY STATEMENTS UF THIS CLASS
WITH STATEMENT NUMBERS ARE TKACFD.

ALL = INDICAGES ALL EXECUTABLE STATEMENTS (ANUD SETS CALLS)

10 = INDICATES ALL 170 STATEMENTS

GU» GO TO = INDICATES GU TO STATEMENTS

PRINT» PUNCH, READs WRITE = INDICATE THE STATEMENT NAMED

CALLs, CONTINUEs BACKSPACE, RFWIND = INDICATE THE STATEMENT NAMED
z * INDICATES ALL ASSIGNMENT AND DU STATEMENTS

FULLUWING IS AN EXAMPLE UF A SAMPLE PRUGKAM WITH A TRACE STATEMENT,
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V0231  FORIRAN = TRACF STATEMENT = 02=19=73 PAGE 156

rORTRAN EXAMPLE

!9532 FORTRAN = FIEE LJDENTIFIER = 02:19:z2
THIS PATCH IMPLEMENTS THE USE OF PROPER STRINGS AND HOLLERITH
STRINGS WHEN SPECIFYING THE EXTFRNAL TOENTIFIER WITHIN A FILE CARD,

EXAMPLE S

FILE 10 = "EBCOIC=NAME"™, RECDRD = 100
FILE 11 = ®AB"/2HCD» RECORD = 100

NUTE THERE IS NO AMBIGUITY BETWEEN HOLKERITH STRINGS AND
LDENTIFIERS CREATED UNDER PREVIOUS SYNTAX SINCE IDENTIFIERS WHICH
ARt NOT  STRINGS ARE NOT ALLOWFD TO BEGIN WITH NUMERIC CHARACTERS,

9230  FURTkaN = FORTRAN DULLAR CARD OFTIGND 2 02013373

A NUMBER OF NEW DOLLAR CARD OPTIUNS HAVE BEEN ADDED TU FORTKAN AND
SOME  EXISTING UPTIONS HAVE REEN REVISEDs THIS NUTE ATTEMPTS TO
COLLATE ALL UF THE NEW UOLLAR CARD UPTIONS, UNLESS EXPLICITLY
NOTEUs ALL OF THESE UPTIONS MAY BE EXPLICITLY OR IMPLICITLY SET,
RESET» OR POPPED FOLLOWING THE PROCEDURES FUR EXISTING OPTIONS3 AND
ARE RESET HY DEFAULT,

UWNARRAYSS MAY ONLY BE ALTERED EXPLICITLYs WHEN SET» THIS OQPTION
TREATS ALL ARRAYS AS IF THEY WERE DELCARED AS "OWNS™ BUT DUES NOT
AFrECT  THE STAIUS UF  SIMPLE VARIABLEDS, THIS 1S DESCRIBED IN
WRELATER DETAIL IN THE OPTIMIZATIUN SYSTEM NOTEs DO146,

($)1 UVUOLLAR CARDS (WITH THE DOULLAR SIGN IN COLUMN ONE) wILL BE
LISTED IF  LIST IS SET, IF  THE FIRST & SIGN ON THE CARD IS 1IN
COLUMN  TWO, 1T wWILL HE LISTED ACCURDING TU THE SAME RULES AS A
SUURCE CARD.,



uoggg FORTRAN = FORTRAN DOLLAR CARD-OPT!ONS - 22‘19';56E 157
GRAPH» VECTORMODES OPTIMIZATION OPTIONS THAT ARt SIGNIFICANT ONLY
IF  UPTIMIZINGs GRAPH PRUVIULDFS ADDITIONAL LLISTINGS VECTORMOUE WILL
PERMIT EMITTING VECTORMOOE CODE WHEN FLASIBLE. THIS IS DEXCRIBEL
AN GREATER DETAIL IN THE OFTIMIZATION SYSTEM NOTks DUO146,

B?700¢ AN OPTION THAT 1S STGNIFICANT ONLY It OPTIMIZING. THIS
INHIBITS SOME CONSTRUCTS THATs WHILE OPTIMAL FUR THE B6700s ARE NOT
PREFERRED Ow THE B7700s ALL CODE EMITTEU, WITH UR WITHOUT THIS
UPIION» WILL RUN ON EITHER MACHINE. THIS UNLY AFFECTS EMITTING
UPTIMAL CONTRUCTS.

ENUT WHEN ENCOUNTERED, SIGNALS END OF FILE ON VTHE PAKRTICULAR MEDIUM
WHERE FOUNDs THIS OPTION IS NNT IMPLICITLY SET, RESETs OR POUPPED.
IT IS AN INDEPENVUENT OPTIONs HANDLED SIMILARLY TU $ PAGF IN NOT
AFFECTING OTHER OPTIONS,

B5500s85700,8CLsASCII»EBCDIC,CHARSENS THESE OPTIONS ASSIST
INCONVERTIBILITY OF PROGRAMS, THEY ARE UESCKRIBEL IN THE CHARACTERS
PER WURD SYSTEM NOTEs D0228,

-

voess FORTRAN = STATISTICS IN FORTRAN = U4=11=73

[T SHUULD BE NOTED IN THE SYNTAX SECTIOUN OF SYSTEM NOTF D0O109Y THAT
TO GET STATISTICSs DIAGNOSTICS OK THE FILE NUMBER MUST BE ENCLOSED
IN PARENTMESES



NEW FLATURES AND DUCUMENTATIUN CHANGES PAGE 158

INPUT=QUTPUT

Vo185 MCP=f=( = "wRITESPO"™ PRUCLDURL = 12‘04'72

1¢ THIS PRUCEDURE ASSUMES WHAT LTS NAME IMPLIESS A WRITE OF DATA
TG A CONSOLE IS NEEDEDs THF PARAMETERS ARL?

(Us WDS» UVIRARAY, JTOFINISHEVENT) $ ALL CALLeBYeVALUE
EXCEPT THE EVENT

wHEKE
U = UNIT & UF CUNSULL
WDS = NUMBER OF WURDS TO Bt WRITITEN

(DATA  STRING MAY HAVE IMBLUDDEVD "ETX", IN WHICH
CASE IT WILL TERMINATE THE WRITEs NOTE THAT (191
31 MAY CUNTAIN A VALUL UF ZERU THROUGH FIVE TO
INDICATE CHARACTERS IN ADDITION TU THE NUMBER OF

WORDS IN (16317)s)
DIRARAY 3 DIRECT ARRAY

(CONTAINS UATA TU Bt WKITTEN AND DIRARAY.IOUMASK
HAS APPRUPRIATE MASK,)

LOFINTSHEVENT = EVENT CAUSED WHEN L/0 1S FINISHED
2¢ WRITESPO IS A BUULEAN PRUCEDURE WHICH RETURNS?

FALSE = AUR (leEs» WKITE 1S "IN MOVION"™)

TRUE = CuLLD NOT/WOULD NOT ATTEMPT wRIlE

34 MEANS "u" IS BAD

= 40 MEANS "ODIRARAY"™ LS NUT DIRECT ARRAY
= 41 MEANS "DIRARAY®™ HAS L/U0 IN PRQOCESS
= 42 MEANS INHFINISHEVENT UECLAREDL LATER
THAN DIRARAY

11:8
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00185 MCP=ley = "WRITESPU"™ PROCEUURE = 12=04=72 A >

3¢ CALLER CAN USE DIRECT I/U (ARRAY) ATIRIBUTLSS
Ay TO SET UP "JOUMASK", OR RETRIEVE IT.
Be TO CHECK FOR "IOQCUMPLETE"™
Co TO RETRIEVE "IORESULTY™ (RAW WURL)

Use TO CHECK *IQERRORTYPE™ (SEE I/0 SUBSYSTEM MANUAL PP,
4=23)

Es TU RETRIEVE "IUTIME™ (IN 244 USECS).

44 CONTROLLER CAN TRANSMIT DATA T0 ANY CONSOLE IF A USER IS
CUNNECTED VIA CUNSULE FILESs OUTPUT CAN BE "MIXEU".

0191  mLP-l-0 = FILt ATIRIBUTES = TIMtLIMIT = 12715772

THE UATACOM FILE (KIND = REMOTE) ATTRIGUTEs "TIMELIMIT®, HAS BEEN
IMPLEMENTED.  TIMELIMIT 1S A PUSITIVE KREAL NUMBER IN UNITS OF
SECONDS.  IT CAN BE BOTH SET AND READ. THE ATTRIBUTE CAN BE SET
VIA LABEL EQUATIONs IN THE FILE DECLARATIONs AT RUN TIME WITH THE
FILE EITHER OPENED OR CLUSEDs OR IN READ UK WRITE STATEMENTS, IT
CAN BE READ ONLY WHILE VHE FILE IS OPENs

IHE ACTION WHEN TIMELIMIT IS GRFATER THAN ZERO IS- AS FULLOWS!

ON A READ STATEMENT, IF NU INPUT IS RECEIVED WITHIN TIMELIMIT
SECONDSs THE READ STATEMENT IF TERMINATEDU WITH A TIMELIMIT
ERRUR,

ON A  WRITE STATEMENT, IF Np BUFFER BECOMES AVAILABLE WITHIN
TIMELIMIT SECUNDS, THE WRITE STATEMENT 1S TERMINATED WITH A
TIMELIMIT ERRUR,

A TIMELIMIT ERROR IS REPNRTED 8Y THE LOGICAL 1/0 RESULT
DESCRIPTOR HAVING THE ATTENTION 84T (0311 ANL BIT [1581]
TURNED ON.

SYNTAX FUR SETTING TIMELIMIT IN AN ALGOL 1/0 STATEMENT!
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AuL TO IHE <RECORU NUMBER OR CARRIAGE CUNTRUL> UDEFINITION
(SEE v=21 IN ALGUL LANGUAGE DUCUMEmT)o

CTIMELIMIT <ARITHMETIC EXPRESSIUN>]
EXAMPLE

ARITECHILELD (TIMELIMIT 25431512sARKAYRUW)}

29&96 MCPe]le() = FILE ATTRIBUTES *= CURﬁENTbLUCK ® 12=19=72

it FILE ATTRIBUTE, "CURRENTBLUCHK®™, IS A REAU UNLY INTEGER WHICH IS
ACLESSABLE UNLY WHEN THE FILE IS UPENe THE VALUE RETURNED IS THE
SILE OF THE BLOCKR CURRENTLY IN USEs IN LUGICAL UNITS (I4E4s
INTMUDE UNITS IF IT IS A CHARACTER URIENTED FILE, OTHERWISE WORDS).

Vo235 MCP=l=y = FILE ATTRIBUTES = 02=19=73

LINENUM

fHe ATTRIBUTE LINENUM INDICATES THE CURKENT LINE NUMBER OF THE
LUWICAL PAGEs DEFINED BY THE PAGESIZE ATTRIBUTE, IT IS ONLY
MEANINGFUL FUR PRINTER FPILLS WHERE THE PAGESIZE ATTRIBUTE HAS BEEN
St GREATER TMAN ZEROe LINENUM CAN BE SET TU ANY VALUE BETWEEN
LERU AND 255,

uSt UF  THE "LLINE <AEXP>]" FORM OF THE <RECORD NUMBER OR CARRIAGE
CUNTRUL> PART CAUSES THL LUGICAL I/0 SUbSYSTEM TO SFACE FORWARD TO
THE LOGICAL LINE EQUAL Tu <AEXP> ANU SETS LINENUM T0 <AEXP>s (IF
<At xP> IS GREATER THAN OK EQUAL TU PAGLSIZts Ok IF <AEXP> 1S LESS
THAN  LINENUM  (IMPLYING A  BACKSPACE) AN END OF PAGE RFGULT IS
RETURNEL A SKIP TO CHANNEL ONE» T4Ess MISKIP 11" RESETS LINENUM
10 UNEe SETTING LINENUM GHEATER THAN UR EQUAL TU PAGESIZF (WHEN IT
IS GREATER THAN ZEKRO) WILL CAUSE AN END UF PAuE RESULT ON THE NEXT
WRITE STATEMENT,

EVERY SERFAL wWHITE STATEMENT INCHEMENTS LINENUM (WHILE PAGFSIZE IS
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V0235 MCP=I=0 = FILE ATTRIBUTES = 02=19=7) A 161

GREATER THAN ZERO)s A SERIAL WRITE STATEMENT wWHICH RESULTS IN END
UF  PAGE WILL HAVE BEEN PRINTED. AN END OF FAGE DOES NOT CAUSE THE
NEXT WRITE STATEMENT TO START ON THE TUP UF A PHYSICAL PAGE. ANY
SPLCIAL ACTION AFTER THE END OF PAGE RESULT MUST BE DONE BY THE
PRUGRAM, THE VALUE OF LINENUM AFTER THE END OF PAGE IS ONE.

AN END GF PAGWE RESULT IS THE SAME AS AN END OUF FILE RESULT.,

nARElZE

THe ATTRIBUTE PAGESIZE INDICATES THE NUMBER UF LINES ON A LUGICAL
PAGE OF A PRINTER FILEs PAGESIZE CAN BE SET UR INTERROGATED AT
ANYTIME, PAGESIZE CAN HAVE A VALUE BETWEEN O AND 255=INCLUSIVE.,
WHEN PAGESIZE IS NON=Z2ERU THE LOGICAL 1/0 SUHBSYSTEM MAINTAINS THE
LINENUM AND PAGE ATTRIBUTESs WHENEVER THE VALUE OF LINENUM BECOKES
GREATER THAN OR EQUAL TU PAGESIZEs THE WRITE STATEMENT WILL RETURN
AN END OF PAGE RESULT (THAT IS THE SAME AS END OF FILE) AND LINENUM
Wikl BE RESET TO 14 IF PAGWESIZF IS RESET TO ZERU wHILE THE PRINTER
FILE IS OPENs,» PAGE AND LINENUM WILL SUBSEQUENILY BE ITGNGRED.
PREVIUUS T0O II=4 THIS CAUSED A FATAL ERKUR.

PAWESIZE IS ALSU A DATACOM FILE C(KIND=REMUTE) ATTRIBUTE WITH A MORE
RESTRICTED MEANING. PAGESIZE IS READ UNLYs THE FILE MUST BE OPEN
fU ACCESS ITs AND I1 REWUIRES A RELATIVE STATIUN NUMBER AS AN INDEX.
AS A DATACOM FILE ATTRIBUTE 1Y RETURNS Tht NUMBER OF LINES ON A
PAGE AS SPECIFIED IN THE NDL DESCHRIPTION UF THE STATION,

voeae I=0 = CARRIAGE CONTROL VALUES = 03=23=73

THE FIRST PARAGRAPH UF DO133 IN THE SYSTEM MISCELLANEA HAS BEEN
CHANGED TO READ AS FOLLUNWSS

THE FlLE ATTRIBUTE "CARRIAGECUNTROL™ HAS bBEEN LIMPLEMENTED FOR
PRINTER FILES, IY HAS THREE VALUES?

STANCAKD = 0 = THE DEFAULT, NURMAL CAKKIAGE CUNTROL AS
SPECIFIED BY THE 1/0 STATEMENY OR FORMAT.
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00282 I=0 = CAKRIAGE CONTROL VALUES = 03=23=73 'AGE 162

CTLASA = 1
CTL360 = 2

NUTES NON=STANDARD CARRIAGF CONTROL IS ONLY ALLOWED FOR
CHARACTER GRIENTED (UNITS = TRUE) EBCDIC C(INTMOVE = EBCDIC)
PRINTER FILES,.



NEW FEATUKES AND DOCUMENTATIUN CHANGES PAGE 163

MCP

29172 MCp = TIME SLICING AND CODE SNAPPIN& = 10=16*72

THE MCP  wILL n~NOW PLACE CODF WITHIN THE SUBSPACE IF THE TASK
ATIRIBUTE HAS SWBSPACE SET TU THREEs MEMUORY ASSIGNEL TO A SUBSPACE
TASK WILL NUW BE INCREASED UP TO THE SI4t UF IME SUBSPACE WHENEVER
A TASK EXCEEUS THE CURRENTLY ALLOTTED SPACE.

TIME SLICING IS IMPLEMENTED AS FOULLOWS?

UNEL UF THE GOALS Ot THt SUBSPACE TASK EXECUTIUN OPTION IS TU ALLOW
A LARGE NUMBER OF BURST=URIFNTED TASKS TU RUN WITHOUT FREEZING
MEMORY RESOURCES DURING THEIR DUKMANT PERIOUS. MEMURY IS FREED BY
SWAPPING TME DORMANT TASK TU DISK S0 THAT [ITS MEMORY KESQURCES ARE
AVAILABLE FUR USE BY ANOTHER SUCH TASKe BECAUSE A LARGE NUMBER OF
TASKS ARE BIDDING FOKR A SOMFWHAT SMALLER MEMURY KRESOURCEs TASKS
WHICH FOR SOME REASON DISCONTINUE THEIR BURST=ORIENTATION FOR SOME
VURATION 0OF TIME MUST HAVE AN ARTIFICLAL BURST RATE IMPOSED UFPON
THEM, THIS 1S TIME SLICING AND IS NECESSARY TO ENSURE THAT ALL
TASKS WILL MAVE AN OPPORTUNITY TU USE THe SUBSPACE MtMURY RESOURCE.
THERE ARE FIVE CASES WHEN A TASK OPERAVING WITHIN A SUBSPACE WILL
BE SWAPPED OUT TO DISKS

Ae WHENEVER THE TASK ATTEMPTS TO OBTAIN INFUT FROM THE
DATACUM SUBSYSTEM AND THE REQUIRED INPUT IS NOT VYET

AVAILABLES

8¢ WHENEVER THE OUTPUT BUFFERS FOR FILES BEING DIRECTED TO
THE OATACOM SUBSYSTEM ARE FILLED AND THE TASK ATTEMPYS
MORE SulH QUTPUTS

Co WHENFVER THE TASK HAS BEFN SUSPENULDS
Ds WHENEVER THE TIME SLICE ALLOUCATED THE TASK HAS EXPIRFD?

Ee WHENEVER THE TASK EXCEEDS THE SUBSPACE SIZE ALLOCATED TO
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[T ON ITS PREVIOUS SWAP=IN,

TASKS ARE RETURNEL TO MEMORY (WITH RELOCATION SO THAT IT IS NOT
KREQUIRED THAT THE IDENTICAL MEMORY OSPACE FRUM WHICH A TASK WAS
SWAPPEU BE AVAILABLE IN ORDER TO SWAP THE TASK BACK TO CORE)
WHENEVER THEY ARE CAPABLL Uf UTILIZING THE PROCESSOR AND THERE IS
ADLQUATE MEMORY AVAILABLE FUR THE SwaPeIN, THERE ARE TWO PRIORITY
LEVELS FUR SELECTING READY=TU=RUN TASKS PUR SWAP=IN,

A DEAND SWAFPING

TASKS WHICH ARE NEWw TU THE SYSTEM, WHICH HAVE RECEIVED THE
DATACOM INPUT FOR WHICH THEY ARE WAITING, TASKS FOR WHICH THE
UDATACGM SUBSYSTEM HAS OUTPUT AT LEAST UNE HALF 0OF THE DATA WHICH
EXCESS URIGINALLY CAUSED THE SWAP=QUT» AND TASKS WHICH HAVE BEEN
AWAKENED FRUM SWAP=0OUT SUSPENSIUN, WILL BE CONSIDERED AHFAL OF A
TASK WHICH WAS SWAPPED BECAUSE OF TIME SLICE EXPIRATION. THE
EXCEPTION TO THIS IS THAT WHENEVER THE NUMBER OF TASKS INSERTED
IN FRUNT OF A SLICE JOB EXCEEDS ITS SLICE NUMBER BY TWO» THAT
TASK WILL REVERT TU DEMAND STATUS. WITHIN DEMAND STATUSs TASKS
ARE ORDERED IN A FIRST=IN FIRST=SWAPPED ORDER.,

Be IIME SLICED TAS§S
TASKS SWAPPED UUT BECAUSE THEY EXCEED THEIR TIME SLICE wlLL BE
SWAPPED INTO AVAILABLE MEMORY ONLY IF THERE ARE NU UEMAND STATUS

SWAP REQUESTS WHICH CAN BE SATISFIEU.

AT  SHOULD BE NOTEU THAT PRIORITY IS NOT A UIRECT CUNSIDERATION IN
THE SWAPPING ALGONWITHM3 INSTEANDs IT APPLARS IN THE PORMULA USED TO
COMPUTE TIME SLICESe THE TIME SLICE ALLOCATEU A TASK IS EXPRESSED
IN TERMS OF BUTH ELAPSED TIME AND PROCESSOR TIME, BEFORE

ALLOCATING A PROCESSOR TO A SWAPPABLE JUB, ITS PROCESSOR AND
ELAPSED TIME SLICES ARE CHECKED. It EITHER IS EXCEEDEDs A NEW
SLICE IS COMPUTED AS PER THE FORMULA BELOWs» AND THE JOB IS SWAPPED
uurt, MHEN A JUB IS SWAFPED QuT DuUuE TU A UEMAND CONDITION (I4E4»
UATACUM INPUT REWUIKRED)» ITS SLICE NUMBER IS RESET Tu ZERO.

LACH TIME A TASK 1S SWAPPED BECAUSE UF TIME SLICE EXCEEDED, THE
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SLICE NUMBER IS INCREMENTED BY ONE.
MAXIMUM VALUE AS SPECIFIED 1IN THE

IMPOSED MAXIMUM OF 256,
THE FURMULA FOR COMPUTING A TIMF SLICE

T o (N * KiI + C ¢ P ¢+ 8) = K2 ¢+ M«
£E =T =R

WHERE
T IS THE PKOCESSOR TIME SLICE.
E IS THE ELAPSED TIME SLICE.

N IS THE SLICE NUMBER (THE MAXIMUM

- 10=16=75A6F 165

THIS NUMBER 1S SUBJECT TO A
SWAPDISK FILEs» WITH A SYSTEM

SWAPPING

153

416667

UNITS ARE 2.4 USEC,

VALUE FUR N IS

UBTAINED FROM WORD 5 UF THE FIRST RECURL OF SwAPDISK,

IF THAT WORD IS ZERO» A DEFAULT

BE USED4),

VALUE OF SEVEN WILL

C IS YHE CORE SPACE USED BY THE TASK IN CHUNKS.

M IS THE MINIMUM TIME
NUMBER IS OBTVTAINED
A DEFAULT VALUE UF

THIS WORD 1S ZERO,
K1 IS 4.
K2 IS 50000,

P IS PRIURITY,

SLICE IN SECONULS.,
FROM WURD 4 UF THE SWAPDISK,
ONE SFCOND wltL Bt USED IF

TH1S

R IS THE RATIO OF ELAPSED TIME TO PRUCESSOK

TIME.
SWAPDILSK,
2 IS USED3 OTHERWISE,
THAN UR EQUAL TO 1.

IF THE VALUL UF WURD

MCP

- !EEIIPLL MCP CODF FILES

THIS NUMBEKR IS UBTAINED FRUM WUKRDL 6 OF
6 IS Uy
WORD 6 MUST BE GREATEK

THEN

o 11208212
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THIS CHANGF PROVIDES THE ABILITY TO HAVE MULTIPLE MCP CODE FILES
(NHICH ARE MHALT/LUAD CAPABLE) WITHOUT RUNNING UIRECTORY
RECUNSTRUCTION, WHEN MULTIPLF MUPS AKt PHESENT (WITH OR wITHOUT
KRECONSTRUCTIUN)» AND AN IRRECOVERABLE EKROR OCCURS UN THE MCP CODE
PILEs» AN AUTOMATIC SWITCH TO BACKUP MCP  WILL BE PERFORMED,
IRRECOVEKRABLE ERROKS UON THE MCP  wWITH NO BACKRUP COOE FILES WILL
RESULT IN A ODEFUNCT "MCP CODE ERR™ BEING DISPLAYED,

BACKUP MCPS WITHOUT RECONSTRUCTION ARE ESTABLISHED IN TWD WAYSS

1¢ AT COLD START TIME VIA THE "BACKUPEUS"™ CARD OR "EU <UNIT
NO> BACKUF EU™ AND NOT SPECIFYING A DIRECTORY CUPY
FREQUENCY VIA THE "FREQUENCY" CARL3

2¢ RESERVE WITH RES DK <UNIT NO> AS MCP SYNTAXs UATA FILES
ARE MUVED OFF THt SPECIFTIED AKEA AND AN MCP CUPLED THERE.

HALT/LUADS FRUM VARIOUS WUNITS ARE PUSSIBLE AND NO DIRECTORY
RECONSTRUCTIUN WILL OCCUR UNLESS THE USER HAS SPECIFIED SUCH VIA
THE  CULD START nFREQUENCY" CARD OR RESERVED AN ALTERNATE

RECONSTRUCTIUN CAPABLE EU VIA THE "RES UK <LNIT NO> AS ALTERNATE"™,

COLD STARTS AND "CM=S™ WILL COPY THE NEW MCP TO aLL EU=S DESIGNATED
TU HAVE MCP CODE FILES,

29519 MEP = WURK FLg! MANAGEMENT = 93:12:12
IHLS PATCH BEGINS THE IMPLEMENTATION OF WORK FLOW MANAGEMENT. THE
VOCUMENTATION IS CONTAINED IN  WORK FLOW MANAGEMENT USERS MANUAL
VOLUME I AND WOURK FLOW MANAGEMENT USERS MANUAL VOLUMN 11,

2952? MCPp = MCS LOGGING = 0?'05:73

A NEW DCALGOL INTRINSIC "MCSLNGGER®™ ALLUWS AN MCS TO MAKE ENTRIES
INTG THE SYSTEM LOG. TH1IS INTRINSIC REPLACES THE PREVIOUS

"SYSTEMLUG™ INSTALLATIUN INTRINSICse MCSLOGWER IS A REAL INTRINSIC
WHiICH HAS UONE PARAMETERS, AN ARRAY, WHICH CUNTAINS THE INFORMATION
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TO BE LUGGED. THE FORMAT UF THE ARRAY [0 DESCRIBED IN THE WURK
FLUW MANAGEMENT DOCUMENT.,

wifn THE EXCEPTION OF LUG=ON ENTRIES, THE CUNTENTS UF THE PASSED
ARRAY IS NUT MODIFIEOD, AND THE FIRSTWUKD UF THE AKRRAY (ARRAY[O0)])
MUST CONTAIN A VALID JOB NUMBER,

FOR  LUG=UNs MCSLUGGER WILL SUPPLY A UNIWUE JO8 NUMBER IN WORD ZERO
uF  THE ARRAY, THIS JOB NUMBER MUST BE USED FUR ALL FUTURE LOGGING
FOR THIS USER, TERMINAL» ETC.

LF  THE GIVEN ENTRY COULD NOT BF ENTERED IN THE LUG» MCSLOGGER WILL
RETURN A NEGATLIVE RESULT INDICATING THE SPECIFIC REASON THE REQUEST
WAS DENIED., VALUES RETURNED BY MCSLUGGLER AND THEIR RESPECTIVE
MEANINGS ARE!Y

0 => ENTRY LOGGED SUCESSFULLY
=1 => MEANS EITHER

1. ARRAY TOO SMALL T CONTAIN THE INFURMATION (1.Ees
LENGTH FIELDS IN LINK WORDS weErE IN ERROR)

2+ THE INFORMATIUN REQUIRED MURE THAN 256 WORULS.

«2 2> THE CALLER IS NOT A VALID MCS,0K HAS NOT
INITIALIZED ITS PRIMARY QUEUE.

=3 2> A D1SK PARITY OCCURED wWHILE ENTEKING THE
RECORD IN THE LOG,

=4 3> EJTHER THE MAJUR TYPE OF THE ENTRY WAS NOT
FOUR (MCS RECURD)» DR THE MINOK TYFE wAS
INVALLID (LEQW ZERO UR GTR FOUR).

«5 2> THE ENTKRY WAS NOT LOG=ON AND WORD ZERU OF
THE ARKAY DID NQT CONTAIN A VALID JUB
NUMBER

EXAMPLE S

RESULTI= MCSLUGGER (JUBINFOLJsn]3



. PAGE 1
00248  MCP = TASK ATTRIBUTE "HISTURY" = g2=iy=73 'AGE 168

V0248 MCP = TASK ATTRIBUTE "HISTORY"™ = 02=19=73

LA X X ) L N - ceoes SO nehes oGS LA LN X X X 1
A

AT SHUULD Bt NOTED THAT IN THE MARK Ile3 SYSTEM RELEASE THE VALUES
RETURNED BY TASK.HISTURY WERF CHANGED RADICALLY, THERE HAS BEEN
SUME FURTHER CHANGE IN MARK Lless IT IS EXPECTED THAT THESE VALUES
wILL BE IN A CONSTANT STATE UF FLUX AS THEY ARE USED HEAVILY BY THE
MCP  FUR PROCESS CONTKROL AND ONLY INCIDENTALLY BY MCS FOR
ANFOURMATION GATHERING, ANY USER PROGHAM WHICH USES THESE VALUVES
SHUULD BE FREPARFU FOR MINOR CHANGES WITH EACH SYSTEM RELEASE.
CURRENT  VvALUES MAY ©BE FOUND BY CUNSULTING THE LIST OF DEFINES
STARTING AT SEQUENCE NUMBER 05027200 IN THE MCP LISTING,

00273 MCP o FURMMESSAGE ASSIGNED LP I 01722773

A FURMS MESSAGE CAN NOW BE ASSIGNED TU A LINE PRINTER USING THE
CONTROL MESSAGES FURM LP<UNITNUMBER> <STRING LESS THAN OR EQUAL TO
15 CHARACTERS>ETX, THE CUNTROL MESSAGE, FORM LP<UNITNUMBER>ETX,»
RETURNS THE FORMMESSAGE ASSIGNED, IF IT EXISTSs IF A LINEPRINTER
4S5 "FM=gun, ANY PRINTER FILE UPENED wWITH THE SAME FURMMESSAGE WILL
BE AUTOMATICALLY ASSIGNED TU THE "FM=ED"™ LINEPKINTER wWITHOUT
UPERATOR NOTIFICATIUN OR INTERVENTIONs THE LINEPRINTER WHILE "FMe
0" [S NOT AVAILABLE TO A PRINTEK FILE WHICH DUES NOT HAVE THE SAME
(UK ANY) FORMMESSAGE,

THE COUNTRUOL MESSAGE CL WILL UNASSIGN THE FORMMESSAGE
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MCSTI

V0e51 MCSII = NEW FLATURES FOR SYSTEM MCS1I]l = 02%19=73

Lo LOGICALACK

A LUGICALACK STATUS ITEM FOR A STATION HAS BLEN IMPLEMENTED.

LOGICALACK MAY BE SET AT ATTACH TIME OR bY USE OF THE ALTER CONTROL
STATEMENTe  SETTING LOGICALACK CAUSES MCSII TO EXECUTE A SET
LOGICALACK OCWRITE FOR THE SPECIFIED STATION AND SUBSEQUENTLY
AUTUMATICALLY LUGICALLY ACKNOUWLEDGE THAT STATION WHENEVEK A

TERMINATE LOGICALACK STATEMENT IS EXECUTED BY THE DCP FUR THAT
CSTATIUN,

EXAMPLES
ATTACH TCS5AAs READY» ENABLED, LOGICALACK?
ALTER TCSBB LOGICALACK = TRUF3

SYNTAX?S

<STATUS ITTEM>t$a ENABLED/READY/NONALL/MUNERK/CONTROL/NOHELLO/
NOACK/AUTOERR/LOGICALACK

<MUDEM SPECIFICATION>83=<EMPTY>/MODEM<MULEM JU>

<MUUEM 10>t 8=<MOULEM IDENTIFIFR>

SEMANTICS?

THE ATTRIBUTE LIST MAY BE SPECIFIED IN ANY OROER OR MAY BE <EMPTY>,
WHERE AN <EMPTY> QFTION IS SPECIFiEU, THAT ATIRIBUTE UR ATTRIBUTES
wILL NOT 8E UPDATED FOR THAT<STAT1ON,

EXAMPLE

MUVE STATION TCSAA TU (0»0,3) REAUY AUAPTER 9 MOUEM M2W
TERMINAL 1CS5TYPE2S
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Il1. UPDATE CONTRUL STATEMENT

THE NEW CONTROL STATEMENT UPDATFE ENABLES THE USER TO INSTRUCT MCSII
TO CHANGE THE ATTRIBVTES OF A LINE BY MAKING USE OF THE UPDATELINE
VCnRITE,

SYNTAXS

SUPDATE STATEMENT> $3=UPDATE<LINE ADDRESS><LINE ATTRIBUTE LIST»>
<LINE ADORESSt33(<DCPNUMBER>»<CLUSTER NUMBER>,<LINE NUMBER>)
<LINE ATTRIBUTE LIST>131= <ADAPTER CLASS SPECIFICATION>
<MODEM SPECIFICATION>
<AUAPTER CLASS SPECIFICATIUN>312ADAPTER<CADAPTER CLASS><MODE PART>/
<EMPTY>
SAUAPTER CLASS>t13m<UNSIGNED INTEGER>
<MUDE PART>38a(MOUDEM)/(DIRECT)

SEMANTICOSS

THIS CONTROL STATEMENT ALLOWS THE USER TU SPECIFY THt ADAPTER CLASS
ANU/QOR MODEM FOR A PASSIVE LINE whERE PASSIVE 1S UNDERSTOOD TO MEAN
A LINE WHICH HAS NO CURRENT STATION ATTACHMENT} TO EXECUTE AN
UPUATELINE FUR AN ACTIVE LINE WILL RESULT IN A DCWRITE ERROR.

EXAMPLE,
UPDATECOs»3,12) ADAPTER 2 (MODEM) MUDEM MIZO003

lii' ﬂgvﬁ CONTRUL STAIEggNl
EXTENSIONS TO THE MUVE CONTROL STATEMENT HAVE BEEN IMPLEMENTED TO
MAKE USE UF THE NEw FEATURES OF DYNAMIC RECONFIGURATION,

PUR  THE MOVE STATEMENTs THREE NEW UPTIUNS wIlLL CAUSE MCSII TO
INSTRUCT THE DCC TO CHANGE THE ADAFTEKs MUDEM AND TERMINAL
ATIRIBUTES FUR THE SPECIFIED STATION PRIUR TE THE LOGWICAL MOVE.

SYNTAX?

<MUVE STATION STATEMENT>33=MUVE STATIUN <STATION ID><TOU PART>
<REAUY PART><STATION ATTRIBUTE LIST>

<STATION ATTRIBUTE LIST>13= <FMPTY>/UPDATE<ADAPTER SPECIFICATION>
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<TERMINAL SPECIFICATIUN><MODEM SPECIFICATIUN>
SAUAPTER SPECIFICATION>t tm<EMPTY>/ADAPTER<ADAPIER TYFE>
SAUAPTER TYPE>18s<UNSIGNED INTEGEK>
<TLRMINAL SPECIFICATION>tt=<tMPTY>/TERMINAL<IEKMINAL ID>
<TERMINAL ID>33a<TERMINAL IDENTIHILR>

A!: Dﬁ COETRUL STATEMENT
A NEW CONTROL STATEMENT, DP» ALLOWS ThE USER TU CALL THE SYSTEM/
DCSTATUS PROGRAM FOR MCSIT.

SYNTAX?

<DUMP STATEMENT>S3= DP<UUTPUT PART>(<OFPTIONS L1IST>)
<QUTPUT PARTI1=SITE/REMOTE

SEMANTICS

THE DOP STATEMENT CAUSES SYSTFM/MCSII TU PRUCESS SYSTEM/DCSTATUS.
THE SITE UUTPUT PART WILL CAUSE THAT PROGRAM TU OUTPUT ITS ANALYSIS
U A LINE PRINTEK OF THt SITEs» THt REMUTE OPIION WILL CAUSE
THEUUTPUT TO BE SENT TO THE REMDTE CALLEKe THE <UPTIONS> AVAILABLE
ARE DEFINED IN THE SYSTEM/ DCSYATUS DOCUMENTATIOUN,

DP REMOTE (STATIUN 43 TERMINAL 23 LINE 1s 1» 12)3

Ve REEEA&E CUNTROL STATEMENT

MCSII wILL NOW ACCEPY CONTROL OF STATIUNS FROM ANUTHER MCS AND A
NEw CONTROL STATEMENT RELEASE ALLUWS THE USER TU SPECIFY THAT A
STATIUN CURRENTLY UNUDER MCSIT S CUNTRUL MAY Bt PASSED TO ANOTHER
MCo,

SYNTAX?S

<RELEASE STATEMENT>88x=RELEASF <STATIUN 1D> TO <MCS 10>
<MCS JO>t8=<MCS NAME>/MCS NUMBEK>

<MCS NAME S t=<MCS TUENTIFILR>

<MCS NUMBER>11=<UNSIGUNED INTFGER>

SEMANTICS?
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MCSILI wILL ACCEPT CONTROL OF A STATION FROM ANUTHER MCS5. THE
STATUS CPTIONSs READY AND ENABLFD» WILL bE SET TO THE VALUES OF THE
STATIUN STATUS FRUM THE SYSTEM, INUIC‘IEU IN THE PASOING MESBAGE I.
tes IF THE STATIUN IS NUT READY WHEN IT IS RECEIVED IT wILL BE
LEFT NOT READY BY MCSI1 UNTIL AN ALTER STATEMENT TO CHANGE THAT
ITem IS MAOE BY THE USER.

THE RELEASE CONTRUL STATEMENT wILL UNCUNDITIONALLY PASS THE
SPLCIFIEL STATION TO THE SPECIFIED MCS. 1f  THAT MCS IS NOT
CUKRRENTLY RUNNING THE SYSTEM WILL ATTEMPT TO FIRE IT UF,

LXAMPLED
RELEASE TCS5AA TO SYSTEM/CANOES

SM SPO CUMMAND

i1

LT IS NOw POSSIBLE TO ENTER MCSII CONTROL COMMANDS DIRECTLY FROM
iHe SPQ., THIS HAS BEEN IMPLEMENTEDL USING THE SM = SEND TU MCS =
SPU CUMMAND.,

SYNTAX?S

<MIX INDEX> SM$ <MCSI1 CONTROL STATEMENT>
<MIX INDEX> tt= MIX NUMBER OF MCSII STACK
<MUSTII CONTROL STATEMENTJ>tt= <CONTROL STATEMENT BLOCK>

REFER TO THE RELEVANT DOCUMFNTATION OF MCSII FOR THE SYNTAX OF
<CUNTROL STATEMENT BLOCK>

LtXAMPLE,

713 SM &t ATTACH M3323 ALTER M332 ENABLEL = TRUE
713 SM ¢ TO ALL DATACUM FINISHES IN TEN MINUTES

AF A SYNTAX ERROR IS DETECTED IN THE CONTROL STATEMENT, THEN THE
MESSAGE w##SITE ERRawx WILL BE DISPLAYEDs IF A DCWRITE ERROR IS
DETECTED, THEN THE MESSAGE w##DCWRITE EKROR*+» WILL BE DISPLAYED.

IN BUTH CASESs THE PRINTER FILE WILL BE UPENED AND THE RELEVANT
SYNTACTIC ERROR INFORMATION WILL BE WRITTEN TO THE FILE,
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NOL

ulle? NOL = INITIALIZE REIRY = 10=23=72

TH1IS PATCH ADDS THE ABILITY TO RESET THE RETRY BYTE TO ITS INITIAL
VALUEs SYNTAX ISt

INETIALIZE RETRY

vole8 NOL = BYTE VARIABLE = 10%23=72

essse LXK ] . Sese esedcaeste - SeVveeee®

THLS PATCH AUDS A NbW BYTE VARIABLE TO THE EXISTING LIST: JRe THIS
8YTE VARIABLE 1S USED TO INTERROGATE ThHt CLUSTER Ik REGISTER. IT
IS ALSO NOW PUSSIBLE TO TREAT A BYTE VAKIABLE AS A BITVARIABLE BY
VESIGNATING UNE BIT OF THAT BYTF VARIABLL?

<bBIT VARTABLE>t1= <BYTE VARIABLEL> (<BIT DESIGNATOKR>])
LXAMPLLE S

TALLY (11(8) = TRUE
IF IKRC9) THEN

AUX (LINECTALLYLO01)) (15] =
LINE (TOGI01),

THE NEw READ ONLY BYTE VARTABLE, Inrs, WILL ENAbLt THE USER TO
INTERRUGATE THE ®INPUT REGISTER™ OF THE UCPe It IK IS STORELD INTU
ANUTHER BYTE VARIABLE ONLY BITS 0=7 ARE STUREUDs IR BIV DESIGNATORS
MAY 8t 0=9.

uoie

9 NOL = SWITCH GU TU STATEMENT = 10'23‘Z2

THE  SWITCH GU TO STATEMENT ALLUWS THe USER Tu BRANCH T0 A LABEL
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UEFENUING ON THE VALUE OF THE SPECIFIED BYTE VARIABLE,

<SSWITCH GO TU STATEMENT>11=G0 TO <BYTt VARIAHBLE>,
(<LABEL LIST>),

<LABEL LIST>t11=s<LABEL>/<LABEL>s<LABEL LIST>
EXAMPLE S
GO TO TALLY[Ols (7» 10, 1),
THE ABUVE STATEMENT WOULD EFFECTIVELY GENERATE THE FULLOWING?

IF TALLY[O0) EWUALS 0 THEN GO TO 7.
IF TALLY[U) EWUALS 1 THEN GO TO 10.

IF TALLY[U] EQUALS 2 THEN GO TO 1,

174

IF  THE VALUE FUF THE <BYTE VARIABLE> IS OUT OF RANGE, PROEESSING

WILL CUNTINUE AT THE NEXT STATEMENT.

THE CUMMA IMMEOIATELY FULLOWING THE BYTE VAKIABLE IS OFPTIONAL.

VOl70 NDILL = CARRIAGE CONTROL = 10%30=72

THiIS PATCH DUES THE FULLUWING:

1¢ DELETES THE VARIANT TOGGLE "SKIPLINES"™ WHICH WAS NOT

IMPLEMENTED CORRECTLY AND WAS MISLEADINGS

2¢ ADDS VARIANT TOGGLE "SKIP™ WHICH IS SET BY LOGICAL I/0 OR

MCS=S TU INDICATE SKIP Tn CHANNEL ACTIONS

Jo ADDS VARIANT TUGGLE "SPACE"™ WHICH IS SET BY LUGICAL I/0

OR MCS=5 TO INUDICATE SPACE LINES ACTIUNI

4¢ AUDS VARIANT TUGGLE "TAB"™ WHICH MAY BE SET BY MCS TO

INDICATEL TABULATIUONS

5S¢ ADUS BYTE VARIABLE *SKIP CONTRUL™ WHICH CONTAINS THE

NUMBER OF SPACES OR THE CHANNEL NUMBEK TO SKIP To,.
CAN BE SET BY LOGICAL I/0 OKR MCS=5,
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DU272 NDL = NOL & DCPPRUGEN UNLTE = 10=3072 A

327z NOL D NuL & DCPPRUGEN UNITE 10230772

NDL  NOW CALLS DCPPROGEN AS A PRUCEDURE KATHER THAN KUNNING IT AS A
FRUGKAM,  THUS, DCPPROGEN MUST BE BOUND TO NDL PRIOK TO EXECUTION,
UNLY ONE  PRINTER FILE IS NUW PRUDUCED BY NUL/DCPPRUGEN AND SYNTAX
ERKORS IN EITHER PORTION WILL CAUSE "SNTX" NOUTIFICATION., SYSTEM/
UCFCUDE AND SYSTEM/NIF ARE NOT LUCKEL IF SYNTAX LRKORS OUCUR IN
EITHER PHASF, SYSTEM/REQUESTIMAGE 1S NEVEK LOCKED,

FHE METHUD OF CREATING SYSTEM/NDL HAS NOw CHANGWELS AFTER COMPILING
SYSTLM/DEPPRUGEN AND SYSTEM/NDL WITH ALGOL THE BINUVEK MUST BE HUN
T0 BIND SYSTEM/DCPPROGEN INTND SYSTEM/NDLe WHEN BINUDING, A STACK
CArRD ?STACK=2000 MUST BE PUT IN THE CONTHROL UECK TU AVOIDL STACK
UVLRFLUW, THUS A PRUPELR BIND DFCK WUULD BES

YHIND SYSTEM/NDL BINDER LIBRARY
P0INDER FILE HOST = SYSTEM/NDL
?2STACK=2000

TUATA

BINU DEFPROGEN FROM SYSTEM/=3STUP
PEND
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PACKDIR J

LN LN X X J

Vol PACKLDIR = 09=25=72

PART I% HUW TU USE PACKUIR

FACKUIR CAN BE USED 10 LIST DISKPACK AND NATIVE MODE DISK
UIRECTURIES MuUCH IN THE WAY LISIDIRECTORY LISTS HELAD=PFR=TRACK
FILES. THE PARAMETER PASSED To PACRDIR SPECIFIES THE DIRECTURY TO
BE LISTEU AND THt FORMAT OF THE LISTING.

INPUT FARAMETEK

THE INPUT  SHOULD BE A STRING UF CHARACTERS ENCLUSED IN WUOTES.
TMLS STRING IS MADE UP OF "KEYWORD SUBSTRINGS™ (CONTAINING LETTERS,
DIGITSs SLASHES, ANU EQUAL S1IGNS) ThAT ARE StPARATED BY BLANKS AND/
UR  CUMMAS, THAT 1S, A PARTICULAR KLY PHKASE MAY NOT CONTAILIN ANY
LMBEUDED BLANKS BUT PHRASES MAY BE SEPARATED BY AN AKBITRARY NUMBER
UF BLANKS AND COMMASe THE KFY PHRASES (AN OCCUK IN ANY ORDER ON
IHE RUN CAKD.

THE FULLOWING KEY PHRASES ARE ACCEFTED!

MAP SPECIFIES THAT THE OISK CHLCKERBUOARD (A DISPLAY OF
ALLUCATED AND AVAILABLE SEGMENTS) IS TU BE PRINTED.
DEFAULT 1S NUMAP,

NOMAP SUPPRESSES THE CHECKERBOARD LISTING (DEFAULT VALUE)D.

LISK SPECIFIES THAT THE DIRECTORY TO BE LISTED IS UN A
HEAD=PER=TRACK DISK UNIT (lekss KINU = DISK),
DEFAULT IS ON DISK PACK (KIND = PACK),

NAME = ABC/OEF/eee/XYL
THIS INDICATES THE NAME Ot THt DIRECTORY 10 BE LISTED.
IN THE CASt OF UISK PACKS, THt FIRST GUALIFIEKR IS
USED FUR THE PACK NAME. 1F THE WHOLE PACK IS TO BE
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LISTEDs JUST CODE NAME = PACKNAME S
ABC/DEF/eoe/ XY

THIS IS THE SAME AS NAME = ABC/DEF/.ee/XYZ» ONLY THE
NAME CANNOT BE A RESFRVED KEYmWURL (StE ABOVE),
WUIEYT LISTING
BASICALLY, THE SAME FOUR LISTINGS PRUVIDRD BY LIBTUIRECTBHRY ARE
PRUDUCED BY PACKDIRS HOWEVERs CERTAIN ADDITIONAL DIAGNOSTIC
UUTPUTS ARE AVAILABLE WITH PACKDIR.

MALN LISTINGSs THE FIRST TwWO LISTINGS ARt THE MAIN OUTPUT PRUDUCED.
THE FIRSY LISTING IS A ULDISPLAY OF ALL THe FILE NAMES IN THE
VIKECTURY GIVEN BY NAME=, THIS LISTING 1S FURMATTED AS A TREEL
STRUCTURE TuUu INDICATE THE VARIUUS SUbLEVELS ub ThE FILES IN THE
VIRECTURY., IT 1S PRINTED LN THE SAME URDEKR AS THE FILES OCCUR IN
THE DIRECTOKY. THE SECONL L ISTING INDICAYTES LUCATIUNS ON 1THE
HRELADER AND ALL THE KOwWS OF EACH PILE GIVEN IN THE FIRST LISTING.
THE "LOCATTUN™ INCLUDES THE UNIT NUMBEK AND SEGMENT ADDRESS,
UNFURTUNATELY, THE TUNIT NUMBER"™ PRINTEU FOR Trt HEADERS IS ALWAYS
A UNE (THE BASE PACK INDEX NUMBER) KATHER THAN THE ACTUAL
LLECTRUNICS NUMBER.,

MAP  LISTINGSS THESE Tw0O LISTINGS (PRUDULEL ONLY IF MAP 1S

SPECIFAED) GIVE AN  INDICAIION UF HUw MUCH SPACE IS AVAILABLE AND
HUw MUCH SPACE IS IN USE ON THE VULUMES BEING MAFPEDs IF NAME=
SELECTS UNLY A SUBUIRECTORYs THESE LLISTINGS ARE  MISLFAUING,

FPUKTHERMOKES NU  ACCUUNT IS TAKEN OF THE VOLUME LABLLS ON THE DISK
PACKS FINALLY» THE HEADELRS ARE INCORRECTLY INDICATEU AS BEING ON
UNIT ONE, CAUSING THE CHECKERBOARD TO bt INCURKECTLY ANALYZED.

THE USE OF THE UPERATOR COMMAND DIK

SeE ABG ot COS PROSONSEE CNGLEsE S0e
4

THE OPERATUR CAN INVORE ANY UNt OF THREE DIRECIOKY LISTING PRUGRAMS
wniin THE KEYBOARD CUMMAND  UTK. IF RE SIMPLY INFUT OIR WITH NO
FPARAMETERSs LISTDIRECTURY IS CALLED Tu LIST THE MASTER HFAD=FER=
TRACK  (HPT) UIRECTURY. IN NRDER TO LIST THE VDIKECTORY 0OF AN
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"INTERCHANGF DISK PACK, HE SHOULD INPUT!
DIR IC» PKNN
OR
UDIR ICs» PACKNAME

AN THIS CASEs» LISTPACK IS CALLEDs IT 1S IMPURTANT THAT ®ICw APPEAR
FIKST» WITHUUT ANY IMBEDDED BLANKRS, ANY UTHER INPUT CAUSES KEYIN
10 PLACE QUOTE MARKS AROUNLD THE PAKAMETER AND FASS THE ENTIRE
STRING TO PACKUIRe NOTICE THAT THE OPEKATUR SHOULD NOT INPUT THE
WUUTES

PART 111 LOGIC DESCRIPTION UF PACKDIR

PACKULIR wAS DERIVED FRUM LISTODIRECTOURY, AND ITS BASIC FLOW IS MUCH
THL SAME., FILES USED BY PACKDIR ARE}

LINE = ALL PRINTED O0UTPUT IS PRUDUCED ON THIS FILE WITH A
RECURUSIZE OF 132 CHARACTERYS (22 WUKDS).

INFC = AN INTERMEDIATE WORKN FILE THAY IS USED TO STORE THE
HEADEK AND ROW LOUCATIUNS, INFO IS ACCESSED
SEQUENTIALLY WITH A RECURD SIZE OF 30 CHARACTERS (5
WUKRDS) AND IS PURGED AT THE END OF A JOB,

v - A FILE THAT IS USED YU OPEN THE MASTER DIRLCTORY AND
ALL THE FILES AND SUBFILES IN THAT DIRECTURY,

i&uw OF PACKUIR
AFTER THE INFUI PAKAMETER STKRING IS ANALYZED, PACKDIR OPENS THE
SELECTED UIRECTUKY AND MAKES UM TU PUUR PASSESH

FIRST PaSS DUKING THIS PASS, tACH HILE IS OPENED, ITS ROW
ANU HEADER LOCATIONS ARE SAVED UN INFU, AND ITS
NAME ODLISFLAYED ON LINEe THE MAIN RUUTINE tOR
THE FIKRSY PASS IS PHROCEDEs» WHICH IS CALLED
RECURSIVELY Tn HANDLE SUBFILESs (SINCE THERE
IS NU WAY, CURRENTLYs, TU SIMPLY READ THE
HEADERS UF  FTILES ON DISK PACKS» AS



Do13s PACKDIR = Q9=25=72 AGE 179

LISTOIRECTORY DOES FOR HPT DISK FILES, PACKDIK
MUST UPEN ALL THE FILES TO OBlAIN THF ROW
INFORMATIUN,)

SECOND PASS DURING THIS PASSs THL ROUWn LOCATIUNS ARE READ
BACK FROM INFG» DISPLAYEL ON LINE ANDs IF MAP
IS SELECTED, INPUT TU THE SURT. THE MAIN
ROUTINES FUR THIS PASS ARE It, WHILH READS THE
RECORUS FRUM INPO AND SENLS THEM 10 THE SURT,
AND AREAMAP, WHICH PHRINTS THE HELADER AN ROUNW
ADUDRESSES

THIRD PASS (ONLY IF  MAPPING) ODUKING THIS PASS» WHICH IS
THE OUTPUT UF Tht SORT UN RUW LUCATIONS, "AKEAS
THAT CAN Bt MADE AVAILABLE WITH THE REMOVAL OF
ONE FILE"™ AKE DISPLAYED UN LINE ANU THE SURTED
ROW LOCATIUNS ARE SAVED ON INFfU,.
(UNFORTUNATELYs THESE ARE MISLEAUING BECAUSE
THE HEADER AND RUW UNIT NUMBERS ARE
INCOMPATIBLLE,) THE RUUTINE OP RETRIEVES THE
RECURDS FRUM THE SORTs SAVES THEM UN INFO, AND
CALLS PRINT TU PKODUCE THE REPUKT,

LAST PASS (ONLY IF MAPPING) DUKING THIS PASSs THE SORTED
ROW  LUCATIUNS ARE READ BACK PROUM INFU, AND THE
ROUTINE LISTIT IS CALLED TO PRINT THE
CHECKERBOARDS nF THE VAKIOQUS UNITS (THESE AGAIN
ARE WRUNG BeCAuUSE OF THt UNLIT PROBLEM),



NEW FEATURES AND DUCUMENTATIUN CHANGES PAGE 180
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THERE MAS HEEN A GENERAL IMPROVEMENT OF THE STREAM 1/0 FFATURES IN

W
CAN

. A FULL EXPLANATIUN UF THF FUNCTIUN OF MOST QF THESE FEATUKES
Bt QBTAINEL FROM Tnt PL/I LANGUAGE INFUGRMATIUN MANUAL (5000201).,

UPEN STATEMENT

THE

FOLLOWING OPEN UPTIUNS HAVE BEEN IMPLEMENTED?
1o PAGESIZE (<SCALAR=EXPRESSION>)
2¢ LINESIZE (<SCALAR=EXPRESSIUN>)

WHERE THE EXPRESSION REPRESENTS LINE SIZEs IN CHARACTERS
FUR A STREAM OQUTPUT FILE,

A NEW UPEN OPTION HAS BEEN ADDED FOUR STREAM UUTPUT FILESS

THE
LIN

EXA

LF
(1,

BuUl

TAB (<SCALAR=EXPRESSION>» 4e4)

WHERFE THE <SCALAR=EXPRESSIUN> LISTs DEFINES THE TaAB
CULUMNS TO BE USED FUR LIST AND UATA OIRECTED PuT
STATEMENTSs UK FOR TAB FORMAT JTENS,

EXPRESSLIONS MUST Bt ASCENDING, PUSITIVE AND LESS THAN THE FILE
£ SIZks ALL ERRUNEUUS EXPRESSIUNS WILL Bt [GNUREU,
MPLE ¢

OPEN FILF (SYSPRINT) LINESIZF (132) Tab (20,40,105)}

USER TAB SETTINGS ARE NOT SUPPLIED», DEFAULY TABS WILL BE USED
250 49, 73s 47 1219 sue)ds

LTIN FUNCTION
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THESE STREAM=IU=RELATFD BUILTIN FUNCTIONS ARE NOw IMPLEMENTED?

1e CUUNT (<FILE=NAME>)
2¢  LINENU (<FILE=NAME>)

ElﬁEETEQ FORMATS

THE FULLOWING FURMAT ITEMS MAVE BEEN IMPLEMENTEDS
ls LINE (<SCALAR=EXPRESSION>)

MHERE THE EXPRESSION RFPRESENTS THME NEXT LINE NUMBER TO
BE ADVANCED 10,

2¢ B=FORMAT 1TEM (BIT=STRKING FURMAT)
3¢ PeFQRMAT [TEM (PICTURL FORMAT)
4¢ TAB=FURMAT ITEM

WHICH CAUSES MUVEMENT TO THE NEXT UDER OR DEFAULT TASB
SEVTINGs RELAVIVE TO THE CURKENT CULUMN,

UATA=DIRECTEL IO

GET=DATA AND PUT=DATA STATEMENTS ARE NUW FULLY IMPLEMENTED.

TYPE CUNVERSLION

L X X N CE N N X F Y% X 3§ _J

COMPLETE DATA TYPt CUNVERSIUNS ARt NOW PERFURMED PUR UATA=LIST AND
STREAM ITEMS.

LXAMPLES

LCL CS CHAR(6) INITIAL (=012344=)3
PUT EDITCCS) (FC10))3

Il STRINGS ARL NOW ALLUWED IN INPUT DATA STREAMS.
WARNING? 4

THE  UEFAULT "UNLITS"™ ATTRIRUTE FOR SThtAM FILES WILL BE
CHARACTERS, THERKEFPNRE A FILF DRCLARATIUN FUR A PHINT FILES

DCL FILE (PRINT) ENV (MAXRECSIZE=22)3



_ PAGE 18
00142 PLI = PLI IU IMPROVEMENTS = C2=14=73 AG a2

nlLL NOT PRODUCE THE DESIRFU RESULT THE USEKR SHUULD SPECIFY
UNLITS = enwQKDS= UR MAXRECSIZF = 132, TO GET THE PROPER RFCORD
Slit, (NOTES THE DASH HAS BEEN USEL FUR THE SINGLE QUOTE.)

uais2 LD D KLl sinoine 7 02718773

PL/1 TG PL/I BINDING 1S NUW IMPLEMENTED. THE BINDING PROCESS WILL
GENEKALLY CUNSIST OF BINDING A GROUP UF EXTERNAL PRUCEDURES TO A
"HUST" PROCEDUKE.  COMMUNICATIUN BETWEEN THE PRUCEDURES 1S
PERFUKMED THROUGH COMMON EXTERNAL UDECLARATIONS WITHIN  THE
PRUCEDURES AND PARAMETERSs ANY FL/1 PRUCEDUKE WITHOUT PARAMETERS
MAY BE DESIGNATED AS THE "HOST™ FRUCEDURE.

10 BIND A SEFPARATE FPRUCLOURE TU A HUS1» THE SEPARATE PROCEDURE MUST
BE ULCLARED EXTERNAL IN THE HOST,

HOSTSPROCS
DCL SEFARATE ENTRY (CHAK(w%)) EXTERNALS
DCL CHAR CHAR(B) INIT(=ABCDEFGH=)3
CALL SEPARATE(CHAK)S

END HUOSTS

SEPARATEIPROC(C) S
DCL C CHAR(#*)3}
PUT LIST(C):

tNU SLPARATE

(NUTE THAT THE DASH HAS BELN USFD FOR THt SINGLE @UUTE)

I THE NAME OF THE CODE FILE OF "HOST®™ IS HUST/HUST AND THE NAME OF
THE CULE FILE OF "SEPARATE™ 1S SEPARATE/StPAKRATE THEN THE BIND DECK
15

?8INU BOUND wITH BINDER LIBRARY
PBANDER FILE HOSI = HUST/HQOSTY

20ATA

BINUD SEPARATE FHRUM SEFARATE/SEPARATES
STuP
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PEND

WHEN "BOUND"™ 1S RUNs THE RESULT 15 THE CHARACTER STRING ~ABCDEFGH=
UN THE SYSPRINT PRINT FILE.

RESTRICTIUNS

1o ANY EXTERNAL ENTRY CUNSTANT PASSED A PARAMETER CAN ONLY Bt BOUND
TU A HUSTe (THt PRUCEUURE "SEPARATE"™ IS UNLY VALIU WHEN BOUND.
IF  THE CODE FILE SEPARATE/SEFARATE LIS KRUN» AN LINVALID OFERATOR
witlL RESULT.) ONLY A PROCFOURE WITH NU PARAMETERS MAY BE USED
AS A HOST.

2¢ THE FIRST EXVTERNAL ENTKY CUNSTANT MUST BE SPECIFIEU IN THE BIND
DECK,

LXAMPLE

HHIPROC
DCL SEP1 ENTRY EXT,
SEP2 ENTRY (CHAR(w*))EXTS
CALL SEPZ(=ABCOEFG=)3
ENU HH3
StP11PROUCS
SEP2LENTRY(C)3
OUCL ¢ CHAR(»)])
PUT LIST(C)S
END SePl3

(NOTE THAT THt DASH HAS BLEN USED FOUR THE SINGLE WUUTE)

ASSUMING THE CULE FIJILE NAME FOR HH LS H»e THE BIND SHOULD BE AS
FOLLONWS S

7BIND B BINDER LIBRARY
?8IND FILE HOST = H
2UATA

BIND SEP1 tROM S3
2END

WHEN B IS RUNs THEN ThE RFSULT wILL UBE THE ChARACTER STRING
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"ABCUEFG” ON SYSKFRINT.

HANDLING UF STATIC EXTERNALY .

IV A VARIAHBLE IS5 DLCLAKED STATTIC EXTERNAL IN BOTH THE HOST aND THE
StFAKRATE PHRUCLUURF» THE INITTAL VALULS IN [HE HUST ARE THE ONFS
USED WHEN BOUNUS JF A VARIABLE IS DECLAKED STATIC EATERNAL IN ONLY
fHE SEPARATE PKROCEDURE, THE INIT1AL VALULS OF THAT VARIABLE ARE
USt i,

LXAMPLE
HUSTSPROCS

DCL A(4) STATIC EXTERNAL
INIT (15253,4),
SEPARATE ENTRY EXTERNALS
CALL SEPARATES
ENU HUST}
SEPARATEIPHOCS
DCL AC4) STATIC EXTERNAL INIT(5,6,7,8),
A1C4) STATIC EXTERNAL INIT(9510,11612»)3
PUT DATA (A»AL1))
LNV SEPARATES

whHeN BOUND AND RUN THE RESULT WiLL Bt

ACl) = 1, AC2) = 2, AC3) = 3, A(4) = 4,
Al(l) = 9, A1(2) = 10» A1(3) = 11, Al(4) = 123

NOTE THAT ANY EXTERNAL STATIC» CONTROLLED OW BASED VARIABLE SHOULD
BE INITIALIZED BEFURE IT IS USED IN A DECLARATIONS

LXAMPLL 3

LeL
1 S1(Xx) STATIC,
2 ACX) INIT(B(1),B(2)s8(3),BC4)),
1 52 STATIC,
2 B(2%x) INITCC(1),CC2)04C(3)»C(4))>»
1 53 STATIC,
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2 C(2+X) INITC15253,4)
X STATIC INIT(2)3

SHUULL BE DECLARED IN THIS ORDER?

beL
X STATIC INIT(2)»
1 §3 STATIC,
2 C(2xXx) INIT(1s20344),
1 32 STATIC,
2 B(2aX) INITCCC1)sC(2),C(3)»C(4))>»

1 S1(X) STATIC,
2 ACX) INIT(BC1)sBC2)oB(3),B(4))3

VARIABLES WHOSE ORUER OF DECLARATIUN WILL CAUSE THE PROGRAM TO RUN
INCORRECTLY wHEN BOUND WILL GET A LEVEL THREL ERKHUR MESSAGE.

NOBINUINFU CONTROL CARD OPTION

IF NOBINDINFO IS SET, ThE COMPILER WILL NUT FUT INFUKMATION FUR THE
BINDER IN THE COUE FILbte NOBINDINFO IS KESET BY DEFAULT,

u0s59 PLI = PACKED PICTUEE§ - 91:13:13

A NEW PICTURE CLASSIPICATION HAS BEEN ADDED TU THt PLI LANGUAGE.
THE CLASSIFICATION IS PACKED PICTUKES AND ALLOWS THE FOLLOWING

PICTURE CHARACTERS IN A PICTURE ATTRIBUTES

H SPECIFIES THAT THE ASSUCIATED PUSITIUN wWILL CONTAIN A 4=
8L7T PACKED DECIMAL DIGIT

S SPLCIFIeS THAT THt ASSUCIATED FOSITION wiILL CONTAIN A
PACKED 4=BIT SIGN (EITHER 1101 UR 1100)

<
V SPECIVMIES THE IMPLItD PACKED ODECImMAL FOINT
LXAMPLE S

DCL P1 PICTURE "HHHVHHS"™)
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THE PRECISION OF P1 IS (5,2) AND F1 WILL OCCUFY SIX 4=
BIT BYTES INTERNALLY.

A USER SHOULD USE PACKED PICTURES INSTEAD OF THE DECIMAL FIXED
ATTRIBUTES 10 INSURE THE CORRECT INTERNAL REFPRESENTION FOR NUN=
BURRUUGHS PL1 FRUGRAMS,

V0174 PLT = ENTRY VARILABLES TMPLEMENTED - 30-20-12
ENTRY  VARIAHBLES AKE NOW IMPLEMENTEUDs AT THIS TIME» THERE IS NO
PARAMETER CHECKING,

L0175 PLI = EXPLICIT ATTRIBUTE IMPLEMENTEL = 10=30=72

A LEFAULT DECLARATION OF DFT (NOT EXPLICAT) ERROK WILL CAUSE AN
ERKUR MESSAGE TO BE GENERATED FOR ANY I1DENTIFIER NUT EXPLICITLY
VECRARED., ’

w0225 PLI = PLI FILE DECLARATIUNS = 121873

FILE DECLARAIIUNS IN PL/I HAVE BEEN EXPANDED AND IMPROVED,

PL{L LANGUAGE LILE ATIKIBUIES

SYNTAX CHECKING OF PL/I FILF ATTRIBUIES HAS BEEN EXTENDEODs THE
FOLLOWING AITRIBUTES HAVE NOT BEEN IMPLEMENTED AND A SYNTAX ERROR
nILL BE GENERATED IF AN ATTEMPT IS MADE 10 SPECIFY THEM!

BACKWARDSs KEYEDs EXCLUSIVESs UPDATES UDIRECT

ATTEMPTING TU SET CUNFLICTING PL/I ATTRIBUTES EXCEPT EXCLUSIVE WILL
NUn GENERATE A SYNTAX ERROR.

"

ITHE FOLLUWING 1S A LIST OF PL/T FILE ATTKIBUTES AND THE ATTRIBUIES
THAT DU NUT CONFLICT WITH THEM,
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STREAM

KECURL

INFUT

UUTPuTY
UPLDATE
SEGUENTIAL
VIRECT
BACKWARDS
PRINT

KEYED
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INPUT, UUTPUT PRINT

INPUT, UUTPUl, UPDATESs SEWUENTIAL, UIRECTS
HACKWARDS, KEYED

STREAM, RECURDs» SEQUENTIAL» DIKECTs BACKWARDS,
KEYED

STKEAM» RECORD» SEQUENTIAL, UIRECT, PRINT, KEYED
RECORDs SEQUENTIALs, DIRECT, KEYLD

RECOKRD, INPUT, UUTPUT, UPLATEs uACKWAKDS, KEYED
INPUT, UUTPUTs UPDATEs KEYED

RECOKDs INPUT» SFUUENTIAL

STREAM, UUTPUT

RECORD» INPUT» QUTPUT, UPUATE» SEGQUENTIALs DIRECT

PL/T SYSTEM FILE ATTRIBUTES

FILE UPTIONS OR ENVIRONMENT SECTIUN CUKRENT SYNTAXS

1¢ THE CURRENT SYNTAX FOR KINDs» BUFFERS» SPACEs MAXRECSIZE
AND SAVEFACTUR WILL STILL Bt KECOGNIZED.

2¢ BLOCKING
BE USED.

WILL NU LONGER BE RECOGNIZEULe BLOCAKRSIZE SHUOULD

3. THE SYNTAX FOR TITLE HAS BEEN CRANGRLDs SEEt TITLE UNDER
THE NEW SYNTAX.

INSIUE A FIlLE

OPTIUN OR ENVIRUNMENT DECLARATION A SYSTEM FILE

ATTRIBUTE HAS ONE OF FOUR SPECIFICATIONS.

1¢ NUMERIC

REQUIRES A UFCIMAL INTEGER=CONSTANT GREATER THAN
LERU SPECIFLCATION, EoGe MAXKECSIZE = 10, AREAS

B2 2r000

2¢ MNEMONIC REQUIRES A CHARACTER=STHING MNEMONIL ENCLOSED IN

SINGWLE QUOTESs, EeGo RIND = =D]SA=, MYUSL = =
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UUT®s a0

3¢ STRING REQUIRES A CHAKACTER® OSTRING ENCLUSED IN SINGLE
WUDTESs Estse FORMMESSAGE = =USE FUR 1040=,400

4¢ SUBTITLE IS A STRING VALUED ATTRIBUTE THAT HAD SOME SYNTAX
RESTRICTIONS. SUBTITLES WITh SLASHES MUST BE
ENCLUSED IN  DOUBLE QUUIES AND OOUBLE QUOTES MAY
ONLY APPEAR IN PAIRS tNCLOSING AN ENTIRE
SUBTITLEL, EsGe TITLE = =A/"B/Cn/0=,

5 nNuULL VALLID UNLY FUR ATTRIBUTES WITH THE MNEMONICS UF =
TRUL= AND =FALSE=s I1HE ATTKIBUTE WILL BE SET TO
TRUL EeGe UPTIUNALsseeIS THE SAMEL AS OPTIONAL
zoTRUE=s 440

(NUTE THAT THE DASH HAS HBEEN USFD FOR THE SINGLE QUOTE.)
SEMANTICS?S

<FILt UPTIONS DECLARATIUN>S =
UPTIONS(<INITIAL SYSTEM FILE ATTRIBUTE LIST>)
<FILE ENVIRONMENT DECLARATION>St=
ENVIRONMENT(<INITIAL SYSTEM FILE ATTRIBUTE LIST>)
<INITIAL SYSTEM FILE ATTRIBUIF LIST>1ts
<INITIAL SYSTEM FILt ATTRIBUTE>/
<INITIAL SYSTeM FILE ATTRIBUTE LIST>,
SINLITIAL SYSTEM FILE ATTRIBUTE>
<SINITIAL SYSTEM FILE ATTRIBUTE>1t=
CINTEGER VALUE SYSTEM FILE ATTRIBUTE> = <INTEGER=CONSTANT>/
<STRING VALUED SYSTEM FILE ATTRIBUTE> = <STRING>/
<REAL VALUEUD SYSTEM FILE ATTRIBUTE> = <INTEGER=CUNSTANT>/
<BUULEAN VALUED SYSTEM FILE ATTRIBUTE> = “<BOULEAN MNEMONIC>=/
<BUULEAN VALUED SYSTEM FILE ATTRIBUTE>/
DENSITY = <<DENSITY MNEMONIC>=/
FARITY = =<PARITY MNEMONIC>=/
KINU = o<KIND QPTION>=/
LABELTYPF = =<LABELTYPE MNEMONIC>=/
EXTMODE = =<EXTMOUE MNEMUNIC>=/
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PROTECTION = =<PROTECTION MNFMONIC>=/
MYUSE = =<MYUSE MNEMUNIC>=/

OTHERUSE = =<UTHERUSE MNEMUNTC(>®/

SPEED = =<SPEED MNEMUNIC>=/

DIRECTION = «<DIRECTIUN MNEMONIC>=/
SIZEMODE = =<SIZEMOUE MNEMONTC>=/
CARRIAGECUNTRUL = =<CARKIAGECUNTRUL MNEMUNIC>=/
FILEKIND = =<FILEKIND MNEMONICD=/

UNITS = «<UNITS MNEMONIC>=/UNLTS/
SECURITYTYPE = =<SECURITYTYFPF MNEMUNI(>=/
SLCURITYUSE = =<SECURITYUSE MNEMUNIC>=

(PLEASE NOTE THA1 THE UDASH HAS HEEN USED FUR THE SINULE QUUTE.)

<SINTEGER VALULD SYSTEM FILE ATTRIBUTE> 1=
REEL/ZDATE/CYCLE/VERSIUN/SAVEFACTUR/ZFILETYFE/ZBLUCKSTLZEY/
MAXRECSIZtL/MINRECSIZE/AREASLZE/AREAS/BUFFERS/STIZEUFESET/
SILE2/ PAGESIZE/PAGE/LINENUM/CUPTES/UNITNU/AREACLASSY
LASTSTATIUN

<SREALVALULD SYSTEM tILE ATTRIBUTE»IS=
TIMELIMITY

<BUULEAN VALUED SYSTEM FILE ATTRIBUTE>StS=
UFTICNAL/FLEXIBLE/Z/OPEN/SINGLFPACK/ZCYLINDERMUDE/COUEFTLFY/
INTERCHANGE/ZIC/DUPLICATED/READCHECK

<SSTHRING VALUED SYSTEM HILE ATTRIBUTE>SS=
TITLE/PACKNAME /FURMMESSAGE /FOKMESSAGE/ INTNAME /
SECURITYGUARL/ZFAMILY

<UENSITY MNFMONIC>:3=E
HIGH/MEDIUM/LOW/SUPER

<PARLITY MNEMUNIC>t:=
STANUCARD/NONSTANDAKRD

<KIND UGFTION>S =
<ULEVICE>/ 5
<BALCKUP DEVICE><BACKUP UPTIUN><BACARUP UNIT>/
<BACKUP DEVICE><HBACKUP UPTIUN>/
<BACKUP QPTION><BACKRUP UNLT>/
<BACKUP (PTILlUN>

149



. X . Paut
Do22% PLI = FLI FILE NECLAKATIUNS = 12=18"73

<UbVilt>:its

<UISPLAY MNEMUNIC>/

<REMOTEL MNEMONIC>/

<PAPER RFADER MNEMONIC>/

<PAPER PUNCH MNEMUNIC>»/

<CARU REAUER MNEMONIL>/

<ULSK PACK MNEMONLC>/

<CAKD PUNCH MNEMUNIC>/

<PRINTER MNEMUNIC>/

SUISK MNFMONLICL>/

<TAPE MNEMONIL>
SBACKUP DEVILF>tt= <CARU PUNCH MNEMUONIC>/

<PRINTER MNEMUNIC>
<BACKUP UN1T>3:2 <DISK MNEMONIC>/<TAPE MNEMONIC>
SULSPLAY MNFMONICO83= SFO/SPUS/DLISPLAY
<REMUTE MNEMUNIC>t3= REMUTE/ZDC
<PAPER READER MNEMONIC>ttx PAPER/PAPERKREAUER/PTR/PAPER READFK
<FAPER PUNCH MNEMUNIC>t1t= FAFERPUNCH/PTP/PAFPER PUNCH
<CARU REAUER MNEMUNIC>ti= READER/RELADEKRS
<DISK PACK MNFMONIC>2t= DISKPACK/DISPACKS/PALK/PACKS
<CARU PUNCH MNEMUNIC>83= PUNCH/PUNCHES/CF
<PRINTER MNEMUNICO>88= PRINTER/FRINTERS/LF
<UiSK MNEMONIC>3t= UISK/SERIAL
<STAPE MNEMONIC>tt= TAPL/TAFES/IAPEY/TAPEYS/PLYAPL/PETAPES
<BACKUF UPITUN>tt= BACKUP/BACK UP
<COTHINGOEIs <CHARACTER STRING CNNSTANT>
<BUOLEAN MNEMONIC>38= TRUE/FALSFE
SLABELTYPE MNEMONIC>8t= STANUARO/OMITTED/UMITTELEOF
<SEXTMUUE MNEMONIC>33= SINGLE/DUUBLE/ZHEX/BCL/EBCDIC/ASCII
<SPROTECTIUN MNEMONLC>S38= TEMPURARY/SAVED/PRUITECTED
<MYUSE MNEMONIC>t8= CLUSED/ZIN/ZUUT/ZIU
<SUTHERUSE MNEMUNIC>tt=z SECURED/IN/GUT/ZIU
<SPEED MNEMONIC>ti= FAST/MEDIUMFAST/MEUIUMSLUN/SLUNW
<OIRECTION MNEMUNIC>tt= FORWARD/REVERSE
<SLLEMUDE MNEMUNLIC>38= <EXITMUDE MNEMONIU>
<CARRIAGECONTRUL MNEMONIC>S:= STANUARD/CTLASA/ZCTL3GO

190
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<FLEEKIND MNEMUNIC>Et=

ALGWULCUDFE 7/  ALGWULSYMHBUL / BACLKUPDLISK /7  BASILCULDE 7/
BAOLCSYMBUL / BINDERSYMBOL s BOUNLCLOLE s CUBbOLCODE /
CUBULSYMBUL / COUDEFILE 7/ COMPILERCUDERILE /7 CONTROLDELK
LATA 7/ DCALGULCULE 7/ DCLALGULSYMBUL 7/ LIKECTORY / ESPULCUULE
tSPULSYMBUL 7/ FUKTRANCUDE /7 FURTHANSYMBUL /7 GUARDFILE
INTRINSICFILE ~» JUVIALCUDE / JOVIALSYMBOL /7 LIBRARYCOULE
MCPCUUEFILE /PLICOLE 7/ PLISYMBOL 7 RECUNSTRUCTIONFILE /
SEQGDATA / SYSTEMDIRECTURY / SYSTEMDIKFILE / VERSIONUDIRECTORY
/  XALGQLCQDE ~, xALGOLSYMBOL 7/  XxDiSKkHILE 7 XPURTHANCOLE /
XFURTRANSYMBUL

NN NN

<SUNITS MNEMONIC>33= <BOULEAN MNEMUNIC>/WURDS/CHARACTERS

SSECURLITYTYPE MNEMONIC>88= PRIVATE/CLASSA/CLASSB/ZCLASSL

<SELCURITY uSt MNEMONIU>3t= SECURKED/IN/UQUT/IO/KREADONLY/
WHRITEONLY/RELAUWRITE

THE  CUMPILER  WwILL SEV SOME DEFAULT ATTRIBUTE SPECIFICATIONS FOR A
FILE VUECLARATION, THESE MAY Bt UVERRIDOEN oY SPECIFYING THEM IN
THE FILE OUPTLONS LIST.

1¢ SAVEFACTUR IS SET TU UNE

2¢ UNITS IS SET TU CHARALTERS

Jo MYUSE IS SET TU OUT IF A FILE IS UECLARED OUTFUT OR PRINT.

4¢ MYUSE IS SET TUu IN IF A FILE IS ULCLAKRED INPUI

S¢ MAXRECSIZE wILL BL SET IF NU HILE UPTIUNS LIST IS
SPECIFIED. IT wilL BF SET 70 132 It THE FILE NAME IS
SYSPRINI Uk THE FILE IS DECLARED FRINT, OTHERWISE IT wlILL
BE SFT TU 80,

6¢ AREAS WILL BE SET TU 20 AND AREASIZE TU 1000 It KIND HAS
BEEN SPECIFIED TU BE DISK,

7« IF KIND HAS NOT BEEN SPECIFIED AN ATTEMPY WILL BE MADE TO
ASSIGN IT A VALUE,
IF  FILE NAME IS SYSPRINI» KIND wILL Bt SET TO REMOTE IF
THE  COMPILE 1S A REMOTF ENTRY» UTHERWISE IT WILL BF SET
TQO PRINTER.,
IF  THE FILE NAME IS SYNINs KIND WILL BE SET 10 REMOTE IF
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THE  COMPILE IS A KEMOTF ENTwY, UTHERWISE I1 WILL BE SET
TO READER,

It THE FILE IS DLCLARFUL PRI&T THEN KINU wWiLL BE SET TO
PRINTER

It THE  FILe IS DECLAKRFD OUUTPUT BUT NUT PRINT THEN KIND
WILL HF SET 10 DLISK

IF  KIND IS SPECItIED IN THE FILE OPTIONS LISTs THE
CUMPILER SYNTAXLS IT TU Sttt THAT 1T AGREES wITH OTHER
SPECIFICATIONS,

A. IF A FILE IS DLCLARED PRINT» KIMD MUST BE SET
TU PRINTER,

Be IF A FILLE I> DFCLARED INFPUT» KIND MAY NUT Bt
SET TU A VDEVICE APPRUPRIATE ONLY FUR UUTPUT,

Ce IF A FLlLE IS DECLARED LWUIPUT» KIND MAY NOT BE
SEl TU DEVICE APPRUPRIATE UNLY FUR INPUT.

inTEM Filt ATTRIBUIE INTMULL
INTMODE IS UNCUNUITIONALLY SET TU EBCULICs ATTEMPTING 10 SPECIFY IT
AN A FLILE OPTIOUNS LIST WILL GWENFRATE AN EKRUK OF LEVEL ZERD AND THE
SPLCIFICATION WILL HE 1UNURED,

Bocae  PLI = SePaRATE COMPILES 2 uzzl32i3

PRUCLUURES MAY NUwW BE CUMPILED SEPARATELY IN PLI, ThHE CONTROL CARD
UGPTIGN  "MULFIPLE"™, wWHEN StET» CAUSES THt LAST NAME OF THE PROGRAM
PILE NAME TU Bt KEPLACED BY IHE NAME uf Tht MAIN ENTHY POINT OF THE
PRUCLUOUKLs IF SEPARATE IS NUT StT» THE WAME Ub THE FIRST PRUCEDURE
niLL Bt THE PHOUGKMAM FILE NAMF ANU ALL SUBSEGWUENT FRUCEDURES WILL
HAVE THE LAST NAME UF THE PRUGRAM FILE NAME KEFLACED BY THE NAME OF
THE MAIN  ENTRY PULINT  UF (HE PRUCEDUREs LF NEW, NEWl OR NEW2 IS
Sti, ALL PRUCEDUKES WILL BE CONTAINEL IN A SINGLE NEW SYMBOLIC FILE.
FRUCLUURES MUuST BE SEPARATED BY A CARD wiTH A QUESTLION MARK "2%" IN
lexT CULUMN ONE.

LXAmMPLE
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<I>CUMPILE A/B/C WITH PLI LIRKARY}
<I>DATA

"SET MULTIPLE"

ONES PROCEUURE S

END UNE3

Y4
$TwW0t PROCEDUKES

END $TWO3
<I>END

THE TwlU COUE FILES ArE CALLEU A/B/UNE ANU A/B/%$THQ".
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PREUDICTSORT

wolasd PREDICTSOURT = SURT TIMING PREDIVTUR = Ql=15=72
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o LREDICTION ZUullnts

A SURT UTILLTY PRUGRAM WRITTEN IN FORTRAN HAS BEEN INCLUDED IN THE
MARK 1l.4 RELEASt UNDEKR THE SUURCE NAME UF "SYMBOL/PKEUICTSORT®™ AND
UBUECT NAME UF "SYSTEM/PREDICTSOKT™s THE QUTPUT OF THLIS PROGKAM IS
A PREUICTION OF THE RESUURCES RFWUIKED (PROCESSOK ANU INPUT=QUUTPUT)
0 ACCCMPLISH THE SPECIFIED SORT. INFUT  TU ThE PROGRAM IS A
KRELATIVELY CUMPREHENSIVE SET OF PARAMETERS THAT SPECLIFY THE SURT TO
BL LONE,

ALCYRALY OF EROGHAM

SINCE THE #6700 SOKRT IS A SUPHISTICATED PKUCESSs PREDICTION OF
ANTICIPATED RESULTS 1Ss BY NECFOSITY, CUMPLEXs PREUICTION RESULTS
SHUULD NUT  Bbt EXPECTEU TO bBE 100% ACCUKRATE, BUT IT IS DESIRED AND
EXFECTEL TO BE WLIHIN 5% ACCURACY FOUK THE MAJORITY OF TEST CASES,
A GENERAL TENDENCY TUWAKD UVERESTIMATION RATHER THAN
UNUERESTIMATION HAS BLEN BUILT INIU Tht PRUGRAM, PROCESSUKR TIME
LSTIMATES AKE BASED UFON A 5=10 CLUCKR AND 3.2 MICRUSECOND MEMORY,
i/0 TIME ESTIMATES AKE BASED UPUN ITHE SPEEDL OF THE SPrCIFIED
LEVICES AND ASSUCLIATED PRUCESSOK ESIIMAIL. ELAPSED TIME ESTIMATES
ARE BASED UPUN MAXIMUMS OUF THt ASSUCIATED I/0 AND PRUCESSOR
ESTIMATES, ALL PREDICTIONS ARE bASEtD UPON THE SORT RUNNING IN AN
UPTIMAL ENVIRONMENT WHERE THE ONLY CUNTENTIUN FOR MEMURY OR ACCESS
T0O A /U0 VULEVICE 1S For AND  BY THE SORT JTSELFe ELAPSED TIME
LSTIMATES CO NUT ANFICIPATE UVERLAPPING UF I/0 EXCEP! WHERE DISK IS
BEING UVERLAPPEU wITH TAME FOR 1TL SURIS. PLEASE NOTE THAT THERE
1S NU ACCOUNTING OF ANY TYPE OF TaMPE REELL SWITCHING OR ANY KIND OF
ACTIVITY (HAT MAY REQUIKE UPERATUR INTERVENTILION,

AINPUT PARAMETERS
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THE USE OF NAMELIST wWAS CHNSEN FUR LASE UF INPUT AND THE USER
SHUULU REFER TO THE B670U FOKTKAN LANGUAGE MANUAL FOR INFORMATION
KEGUARDING THE USt UF NAMELIST. A wORU OF CAUTION IS IN OKDER TO
EMPHASIZE THE NEED FUR COKRECT SPELLING OF FARAMETER NAMES AND THE
uSt OF PUNCTUATIUN (LUMMAS AND EQUAL SIGNS)s THE NAME OF THE
NAMELIST KECORD 1S "INFO"™ AND ALL ELEMENTS IN THE LIST ARE SIMPLE
VARLABLES .

MUKE THAN (NE SEI OoF INPUT DATA CAN Bt FED (UNE AT A TIME) INTO THE
PRUGRAM, WHEN INPUT  SEYS ARE  STALKED IN  §H1S FASHIONs EACH
SUCCEEDING SeT WILL REPLACE UNLY THE VARIABLES SPECIFIED WITHIN THE
SPECIFIC  SUCCESSUKR ST, UNCF A PARAMETELR HAS BEEN ASSIGNED A
VALUEs IT wILL RETAIN THAT VALUE UNTIL A SUBSEQUENT ASSIUNMENT
REFLACES [T, ALL VALUES ARF INITIALIZEV TU ZtRO FXCEPT THE
FOLLUWINGS

SEW IS INITIALIZED TO 5040
tELAP, FIU, FPROC AKE INITIALTIZFD TU 1404

THE NAMES ANU USE OF INPUT PARAMETERS ARE

LUMPAR (A REAL PUSITIVE VALUE WHERE 140 EQUALS UNE MICROSECOND)
THIS 1S THE AVERAGF AMUUNT OF PRUCESSOR TIME (IN
MICROSECONDS) RELQUIRFL FUR ONE INVOUCATION OF THE CUMPARE
FRUCELODURE THIS MUST ALSU INCLUDE PROCLDURE ENTRY AND
EXIT TIME.

RSILE (AN INTEGER VALUE WHFRE ONE EWUALS UNE WORD AT LFAST UNE
AND AT MOST 65535) THIS IS THE S1Zt C(IN WORDS) UF THE
SORT  RECURD. IN CUBUL THIS IS THE SIZE UF THE SD WHILE
IN ALGOL IT IS THE SAME AS THt RECURD LENGTH, NOTE THAT
RECORU S1ZE MUST Bt IN WORDS AND NUT IN CHARACTERS.

RECS (AN INTEGER VALUE WHFRL ONE EWUALS OUNE KECOKD AND WITH A
VALUE OF AT LEAST ONF) THE EXACT NUMBER OF RECORDS TO BE
SORTED

USIZE (A NON=NEGATIVE INTEGER VALUE WHERE ONE EGUALS ONE WORD)
THIS IS THE AMOUNT 0OF DISK (AN wWURDS) THAT wILL BE
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SPECIFIED UK THE SORT,

(A NUNNEGATIVE INTFGER VaALUE WHERE ONE  EQUALS ONE
WOKKTAPE) THIS Id THE NUMBER UF  TAPES THAT wiLL BE

SPECIHIED FUR THE SOKT.

(A NUN®NEGATIVE INTEGER VALUE WHERE ONE EWUALS ONE WORD)
THIS 1S THE AMOUNT  OF MEMURY (IN wURDS) THAT wiLL BE

SPECIFIED FUR THE SORT,

(A NON=NEGATIVFE INTFGEKR VALUt LESS THAN 33) THE CORRECT
VALULS THIS FARAMETFR AN TAKE OUN ARE THt SAME AS THE
RESTART PARAMETER USFD FUR INVOCATIUN UF THE SORT. THIS
FPRUGKAM, HOWEVER, DOES NDT  ATTEMPT PREDICTIONS THAT
INVOLVE RESTARTING PRFVIOUSLY INCUMPLETE SURIS.

(A NUN=NEGATIVE KEAL VALUE BETWEEN ZERU AND 100) THIS
PAKAMETER 1S USED YU SPECIHY THE KELATIVE SEQUENCE
INMERENT IN THE INPUT DAITAs THIS PROGKRAM WILL ASSUME
THAT THE SEQUENCE SPECIHIED WILL Bt UNIFURM THROUGH ALL
GF THE UATAs THE IMPORTANCE OF THIS PARAMETER SHOULD NOT
BE MINIMIZED oECAUSE OF THE DIRECT RELATIUNSHIP UFUN THE
RESULTS UBTAINED, USERS SHUULD Bt AWARE THAT THE MARK
2¢3 AND SUCCESSUR SORTS C(INVOLVING THE USE UF SORT DISK)
WILL ATTEMPT TUu TAKE ADVANTAGE OF INHERENT PILE SEQUENCE
10 THE LEXTENT OF SwITCHING BeTWEEN ASCENDING AND
DESCENUING CUMPARISONS, THIS GENERALLY RESULTS IN AN
EFFECTIVE SEQUENCE OF AT LEAST 40% AND CAN EASILY IMPROVE
THE SEQUENCE TO APPKRDACH 100%s THIS PROUGKAM ASSUMES THt
SORT IN USE wILL BE AT LEAST AT THE MARK 23 LEVEL,

(A NON=NEGATIVE REAL VALUE WHERE 1.0 EWUALS ONE
MILCRUSECUND) THE AVFRAGE AMUUNT UF ELAPSED TIME CIN
MICRUSECONDS) THAT OCCURS AS A KRESULT UF AN ATTEMPT BY
THEL SURT TU T™READ"™ UNE INFUT RECORDs THIS PARAMETER
REFRESENTS TIME NOT INCUKRED AS LITHER PROCESSOR OR 1/0
Bul AS TIME WAITING FOUR AN EVENT TO UCCUR THAT IS
EXIERNAL TO THE SORTING PRUGRAM PRUPER,
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(A NON=NEGATIVE KREAL VALUE WHERE 140 EGUALS ONE
MICROSECOND) THLIS PARAMETEK IS SIMILAR TU LLAPIN EXCEPT
ITS USE IS FUK QUTPUT RECORDS (RETURNED TO USER BY SORT).

(A NON®NEGATIVE HEAL VALUE WHERE 140 EWUALS ONE
MICRUSECOND) THIS PARAMETEKR 1S USED TU SPECIFY THE
AVERAGE AMBUNT OF PROCESSUR TIME (IN MICROSECONDS)
INCURRED TO READ CNE INPUT RECURDs IF AN INPUT PRUCEDURE
IS TO BE USED» IT IS THE AMUUNT OF PKOCESSUR TIME
REWUIRED BY THAT PRNCEDURE. 1F A FILE IS TO BE USED BY
AN INPUT PRUCELUURFE 0Ok PASSED TO THE SURTs THE PRUCESSOR
TIME USEL BY THt SYSTEM Tu KLALU THE RECORD MUST BE
INCLUDED IN THE PARAMETER VALUL, IN ANY CASE ALL
NECESSARY PROCEDURE ENTRY AND EXIT TUMES MUST BE INCLUUED.

(A NON=NEGATIVE KEAL VALUE WHEKE 140 EGWUALS ONE
MICROSECOND) THIS PARAMETER IS USEL TU SPECIFY THE
AVERAGE AMOUNT UF  PROCESSUR TIME (IN MICROSECONDS)
INCURRED TU WRITE ONF OUTPUT KECOKD FRUM 1Mt SORT TO THE
USERS OUTPUT FlLt Or OUTPUT PFROCEDUREs THE USE UF THIS
VALUE 1S SIMILAR TO PROCIN EXCEFT THAT 1T 1S APPLIED TU
UUTPUT RATHER THAN INPUT,

(A NON=NEGATIVE hEAL VALUE WHEKRE 140 EBWUALS ONE
MICRUSECOND) THIS PARAMELIER IS USED Tu SPECIFY THE
AVERAGE AMUOUNT OF 1/0 TIME TO READ UNE USER INPUT RECORD,
THIS PARAMETER SHOULD BE THE SAME AS Tht 1/0 TIME THAT
WOULD  BE LUGGED BY THE SYSTEM TO ACCUMPLISH THE SPECIFIC
1740,

(A NON*NEGATIVE HKEAL VALUE WHERE 1.0 EWUALS ONE
MICRUSECUND) THIS PARAMETER IS SIMILAR 10 UIOIN EXCEPT
THAT ITS USE IS APPLIED TU THE USER OUTFUT FILE RATHER
THAN INPUT, 5

(NONSNEGATIVE REAL VALUES NU MURE THAN 100 WHERE IA2
THROUGH I1bB6 REPKRESENT A DISK TYPEL ==SEt 86700 HARDWARE
HANDBOUK, SECTION 7== AND THE SUM UF ALL UISK TYPES IS NO
MOKE  THAN 10040) THIS PAKAMELIEE 1S USEUL 10 SPECIFY THE
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FERCENT UF DSILE TU BE USED BY THE PARTICULAR DISK TYPE.
IN ACTuAaL USE UDLSIZF IS FIRST CUNVERTED 10 THE NUMBER UF
LISK HUWS AVAILABLE AND THE RUWS ARE THEN APPOKTIONED
ACCORUING TuU THE PFHRCENTAGE VALUE, TO THE VARIQUS DISK
TYFES, SELECTION BFTWEEN DISK TYPES [S BASED UPON DISK
SPEED PROCLEUING FROM  HIGHEST SPEELD  (SMALLEST AVERAGE
ACCESS) TU LOWESY SPLFUL.

(AN INTEGWEKR VALUE AT LEAST ONE ANU AT MUST 11, EXCEPT
THAT ZERU IS USED TO SPECIFY AN UNUSEU TAPE) THIS
FPARAMETER IS USEDL TU SPeCIFY THE KIND UF TAPE UNIT THAT
WILL HE USED tUR FACH SURT TAPE, UNE  UNIT MUST BE
ASSIGUNED A  VALUE FOR EACH TAPE SPECIFIED BY THE TAPES
PARAMETER THE MINTMUM NUMBER UF  TAPLS THAT MAY BE
SPLCLFLIED IS THHEE AND THE MAXIMUM 1S EIGHTs THE PROGRAM
WILL EXPECT  ASSIUNMFENTS BEGINNING WITH TAPEO AND
CONTINUING SEQUENTIALLY THRUUGH TAPE N WHERE N IS THE
NUMBER b  TAPES SPFCIFIED BY THE PARAMETER TAPES(MINUS
ONE )« THE TAPE UNIT TYPES KEFKESENTED BY THE INTEGER ONE
THROUGH 11 AKL3

1 7 THACK 200 BF1 I8KC 90IPS
? 7 TRACK 556 BPI 50KC 90IPS
3 7 [RACK 800 BF1 72KC 90IPS
4 7 TRACK 200 BPI 24KC 1201PS
5 7 TRACK 56 BFI 66KC 1201PS
b 7 TKACK 800 BPI YeKL 1201IPS
7 9 TRACLK 800 BFI 72KB 9OIPS
8 Y TRACK T 800 BP1 Y6Kb 1201PS$
9 PE 1600 BPI l44KB 901IPS
10 PE 1600 BPI 192KH 1201FS
11 Pt 1600 BPI 240KB 1501PS

(A NuN=NEGWATIVE KEAL VALUE AT MUST 1.0) THIS PARAMETER IS
USED TO EXPRESS THe PERCENTAGEL OF VISK 1/0 THAT wilLL BE
IN PRUCESS OSIMULTANFOUUSLY, IN ACTUAL PRACTICE THE

LLAPSELD TIME OF AN 1/0 BOUNU SUKRT MAY Bt LESS THAN THE
TOTAL Is/0 TIMF BECAUSE OF THE ABILITY TO ACCUMPLISH
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SIMULTANEUUS 1/0 REQUESTS. SINCE FHIS PROGRAM DUES NOT
CONSIDER 1/0 SIMULTANFILITYs THIS PAKAMETER WAS PROVIDED AS
A MEANS OF EXPRESSING THAT CUNDITIUNs PLEASE NOTE THATY
THIS PARAMETER APPLIFS UONLY Tu DISK I/U0s THE CONTENT OF
THIS PARAMETER WILL Bt MULTIPLILD BY THE DISK I/0 TIME
ANU THE RESULT wiLL BE USED 10 KtDUCE THE ELAPSEDL TIME,
A VALUE OF 1,0 REPRESENTS 100% AND A VALUE UF 0,5
REPRESENTS 50%,

(A NUN=NFGATIVE REAL VALUE A1 MUST 140) THiS PARAMETER IS
USED TO EXPRESS THE PEKRCENTAGE OF TAPE 170 THAT wILL BE
IN PROCESS SIMULIANFOUSLY, USE UF  THLS PARAMLTER IS
SIMILAK ToO FOOLAP FXCEFT  THAT IT APPLIES TO TAPE I/0
RATHER THAN DISK.

(A NUN=NEGATIVF REAL VALUE) THIS IS A GENUINL FUDGE
FACTOR THAY IS INITIALLY StT TU 1406 AFTER ELAPSED TIMES
HAVE SBEEN CUMPUTED THEY WILL BE MULTIPLIED BY THIS
PAKAMETER A VALUE LARGEK THAN 1,0 WILL INCREASE THL
ELAPSELD TIMES AND A  VALUE LESS THAN 1.0 wILL DECREASE
LLAPSED TIMED, IT 1% PROVIUED AS A UGPIIUNAL MEANS OF
REFINING THE OUTPUT OF THIS PRUGRAM,

(A NON=NEGATLIVE REAL VALUE) Tht USE UF THIS PARAMLTER IS
SIMILAR TO FtLaP EXCFPY THAT IT WILL BE USED TO MUuLTIFLY
I/0 TIME. IT IS INITTALLY SeT TO 1.0,

(A NON=NLGATIVE KEAL VALUE) THE USE Ut THIS PARAMETER IS
SIMILAR  TO tELAP EXCFPT THAT LT WwllLL BE USEU TO MULTIPLY
FRUCESSOR TImbke 17T IS INITIALLY SET TU 14V,

(AN  INTEGEK VALUt AT LEAST ZLRO ANU AT MUST 65535) THIS
PARAMETER IS USED TU UVERKIUE THE CUMPUIEL BUFFER SIZE
(DISK BUFFERS OUNLY) IN A FASRHIUN SIMILAK TO LABEL
EQUATION PERMITIEU RY THE SORTe IF THLIS PARAMETER IS
NON=ZEKO, 171 WILL ®BF USLD FOKR COMPUTING ESTIMATES BY THIS
PROGHRAM,

(A NON=NEGATIVE REAL VALUE) THIS PAKAMETER IS A DFBUGGING
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fQuL FOR THIS PRUOGWRAMs A VALUE BETWEEN 0e0 AND 1.0 WwILL
CAUSE CFRTALIN UEBUGGING IM&UHMATION 10 Be PRINTFD AND A
VALUE GREATER THAN 1,0 wILL CAUSE PRINTING UF ADDITIONAL
DFBUGGING INFURMATLION,

MULIFLCATION OF PARAMETERS AND OuTRUT

PAKAMETER VALUES MAY BE MODIFIED bY THE PKUGRAM IN SOME CASES,
MUWEVER, WHEN THIS OCCURS NNTIFICATIUN WOF THE CHANGE wlLL BE
PRIN(ED. FATAL EKKURS WILL ALSO Bt PRINTED AND THE ATTEMPT WILL BE
MAUE TGO FIND ALL SAID EKRURS IN ANY SINGLE SCAN OF AN INPUT SET.
IHL  OUTPUT FURMAT 1S SIMILAR 10 THE FURMAT USED BY THE PROGRAM
"SYSTEM/SURTSTAT®, A NEW AREA OF INFUKMATION HAS BEEN ADDED THAT
CONTAINS INFORMATILOUN ABQOUT THE AMOUNT OF WORKFILE STORAGE SPACE
REGUIREU FOK THE SUKTs THE ESTIMATE PKUDUCED FUR LISK WORK SPACE
WILL MUST LIKELY BE SUFFICIENT, HOWEVER ITHERE 1S A PUSSIBILITY THAT
THE ESTIMATE REPRESENTS AN OPTIMAL COUNUITIUN THAT WOULD NOT OCCUR
IN ACTUAL PRACTICE WITH DATA THAT IS NO1 UNLFURM IN SEQUENCE OR IN
PACT IN A DIFFERENT SEQUENCE. THE AMUGUNT OF TAPE SPACE REQUIRED
ASSUMES NO  LOSS OF TAPE LUE TO IMPERFECT RECURDING SURFACES AND
ESTIMATES ONLY THE TOTAL AMOUNT OF SPACE AND NUT THE NUMBER UF REEL
SWITCHES THAT MIGHT UCCUKs  IT IS LIKELY THAT THIS GENERAL AREA
wILL BE EXPANDED IN THE FUTURE.

SAMPLE DATA

EXAMPLES 0OF CARD DECKS TO COMPILE OR RUN THIS PRUGRAM ARE AS
FOLLCWS (AMERE <B> REPRESENTS A BLANK CULUMN)1

Aes IO COMPILE

<I>COMPILE SYSTEM/PREDICTSORY WITH FORTRAN TO LIBRARY
<1>FORTRAN FILE TAPE (TITLE = SYMBUL/PREDICTSOKRT)
<I>VLATA

<END>

Be TO RUN

<SI>RUN SYSTEM/PREUICTSURT
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<I>UATA FILES

<B>RINFO<H>

<ONEt OrR MORE PARAMETER CARDS»>
<B>LENU

<I>END

PARAMETER VALUES MAY ALSU BE PLACED UN THE &INFO CARD
OR THE REND CAKRD.
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RJF

29&59 RJE = HUN JOBS WITH PARAMEI£R§ - lg:gﬁ::g
THIS PATCH ALLUWS A "RUN®" UR "eXtCUTE®™ CARD KRUN THROUGH RJE TO HAVE
A WUUTED STRING AS A SINGLE PARAMETEKR. LXAMPLED

<I> RUN SYSTEM/DCSTATUS ("ALL"™)3 END.

3173 RJEZ DR MESSASE TU RJE D 12708772

[HIS PATCH ALLUWS THE DP MESSAGE AT ELTHER THE REMOTE CONSULE OR
THE CENTRAL SITE (VIA THE SM CUNSTRUCT) TU BE GPTIUNALLY FULLOWED
BY DUMP OPTIUNS DESIRED. THE GPTIUNS ALLUWED ARE "AKRAYS™, mBASEW,
"CUDE"» MFILES™, OR <INTEGER>, COMMAS MAY BE USED TO SEPARATE TO
UPTIUNS 1F DESIRED.

goxu? RJE = PRIURITY UF RJE RACKUPS = 11:gg:zg

THLS PATCH CAUSES THE AUTOPRINY ROUTINE UF RVE TU RUW AT A PRIORITY
FEVE HIGHER THAN RJE ITSELF, IN NU CASE WILL THE PRIORITY QOF
BACKUPS BE HIGHER THAN 99,

99188 RIE 7 FURMMESSAGE TMROULH RJE T 11720772

THIS PATCH IMPLEMENTS THE FORMMESSAGE FUNCTION FOUR PRINTFILES
PRINTED AT AN RJE  TEWRMINALe THE NOTLFICATION OF FURMS REQUIRED
WILL BE <MIX NUM> <t URMMESSAWE STRING>. THE PKINTING JOB WILL WAIT
UNTEIL THE REMOTE OPERATOR RESPONDS <MIX NUM> FM <OUPTIUNAL STRING>,
UNLY UNE  FILE WILL BE PRINTED AND A "PB®™ MESSAGE WILL CAUSE
FRINTING 10 CONTINUE. THIS ALLUWS REMOVAL OF ANY SPECIAL FORMS
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WHICH HAVE BEEN USED.

29589 RJE = VALUE AND BUNAME = 11e20=72

THLIS> PATCH IMPLEMENTS "VALUE™ AND "BONAME®™ CUNTROL CARUS IN KJEs A
RUN TIME “VALUE"™ QR "BDNAME™ CANNUT Bt SET AT COMPILE TIME. RJE
ALWAYS SETS HBDBASE, SO IF USED», BONAME IS tFFECTIVE,

(] -
tc
[ g
[ K«
| § o

RJE 1 88 BLIMLEN RJb STATIONS = 11120272
THIS PATCH ALLUNS RJE USEKRS TO SEND MESSAGES 10O OTHLR RJE STATIONS
REMOTE SUPERVISUR CONSULESs THE SYNTAX IS <STA NUMBEK> SS <TEXT>,
THe TEXT WILL APPEAR ON THE STATION GIVEN BY <STA NUMBER> AS, "#SS
FRUM <ORIGINATING STA NUMBER>S <TEXT>",

V0201 RJE = SM MESSAGE IMPLEMENTATION

i1z20772
RJE WILL NOW ACCEPT SM MESSAGFS FROM THE CENTRAL SITE CONSOLE. THE
BASIC FORM OF AN SM MESSAGE 1S <MCS MIX NUMBER>SMI<TEXTS>,

KRJt  REQUIRES THAT THE <TEXT> BE IN ONb OF TwWO BASIC FORMS»s <KEY
WORD><OPTLIONAL TEXT> OR <LSN><KEY WURD><UPTIUNAL TeEXT>s <KEY WORD>
9 ARE  TWO LETTER MNEMONICS. THE FULLOWING DISCUSSION REFERS ONLY
TU SM  MESSAGES WHICH MUSY BF FNTERED A1 THE CENTRAL SITE CHNSOLE.

<KEY WURD>S REQUIRING LSN,

PH IF AN AUTOMATIC CALLBACK WAS ATTEMPTED BUT UNSUCESSPULSs THE
PH MESSAGE wILL SIGNAL RJE TO TKRY DIALING AGAIN, NOTE THAT
AN ATTEMPT TU OIAL MUST HAVE ALKEADY COCCURRED. THIS
RESTRICTION AVOIDS ERRONEOUSLY UR CAPRICILUSLY CONNECTING
SWITCHED LINES

SU <UPTIUN> = SU SETS THE <OPTIUN> SPECIFIED, <UPTION> CAN BE
EITHER LOGON OR USER. IF USER IS StTs» ALL DECKS ORIGINATING
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THAT STATION MUST RE PRECEDED BY A USER CARD.,
A LUGUN SEQUENCE AS DESCRIBED IN THE RJE MANUAL IS
LOGUN 1S SET AND USER IS RESET ALL DECKS

ET»

REQUIRED.
ORIGINATING FRO

1f

AGE

IF L

204

UGON

M THAT STATIUN WHICH DU NOT HAVE A USER CARD
wILL BE RUN UNUDER THE USERCUDE AS GIVEN BY THt LOGON SEQUENCE.

[F LUGUN 5 RESET, NO LUGUN SLQUENCE ‘IS REQUIREDs AND NO
DEFAULT USERCOLE wILL ®E USEDe IF A STATIUN IS ACTIVE AND
NOT  LOGON WHEN THE CENTRAL SITE UPERATOR SETS LOGONs THE

STATION wlLL BE LOGGEL OFF AND REGUIRED TO LOGWON.,

IHE

SETTI

DIFFERENT
REMUVED
AND USER = RESET.,

THAT WHEN RUNNING UNDER A USERCUWOE,

NOTE
CANNDT BE
DIRECIORY
UNDER A

NAME D>, WH
NAME> WILL SEARCH THME SYSTEM DIRECTORY.

NGS OF THESE TwO UPTIUNS wWILL BE REMEMBERED ACRDSS

RUNS
SETTIN

PERF
UNLES
USERCU
Ert <«

OF  RJE. HOWEVER, It RJELINKED

PILE

IS

GS WILL KETURN TU THE UVEFAULT OF LOGUN = SET

URMEL ON FILES NOT UNDER THAT

USERC

LIBRARY MAINTENANCE

0ok

S IT IS A PRIVILEDGWED USERe TO FIND FILES
VE THRUUGH RJE» USEt PD USERCUDEL/<USER>/<FILE
PD <FILE

FILE NAME> CAN bt AN LQUALS SIGN,

<UPTIUN> = THE KU MESSAGF RESETS THE ABOVE OPTIONS,

THE
MADE

THE
THAT
ON

A

SV MESSAGE SAVES THE SPECIFIED STATION.

NOT

RY M
STAT

<OPTIONAL

READY

ESSAGE
ION,

TU»<M

» ANU FRRUR RECOVERY IS DISCONTINUED
SYSTEM NOTE POB4O,

THE STATION IS

SEE

MAKES THE STATIUN, AND LINE ASSUCIATED WITH
READY. THIS WOULL APPRUPRIATELY BE PERFORMED
PREVIUUSLY SAVED STATIUNs  SEE PRECEDING SV MESSAGE
UISCUSSIUN

CS NAME> = THE Rt MESSAGE ALLOWS THE CENTRAL
SITE UPLRATOR TU RELEASE AN RJUE STATIUN AS GIVEN BY THE <LSN>
TO ANUTHER MCS.

AN EXAMPLE wWOULD BE?

31 RE TO SYSTEM/CANDE

NOTE

THAT

ONLY

THE STATION SPECIFIED IS RELEASED,

IF,

FOR
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EXAMPLEs LSN 31 WEKRE A REMUTE SUPLRVISUKY CONSULE THE
PREVIUUS STATEMENT WOUULD KELEASE UNLY THE REMOTE SUPERVISORY
CONSOLES THE PHRINTEK, CARD READER AND DC100U wWOULD FUNCTION
NURMALLY, IF  THF LSN RELEASEL 1> A PRINTER OR REMOTE
SUPERVISORY CONSULE, N0 FURTHER GUTPUT Tu THAT LSN wILL BE
ATTEMPTEU .

<KtY WURU> ALLOUWING OPTIONAL LSN

WH

THE wH MESSAGE WITHOUT LSN PRUVIUES THE LSNs STATE ([.t.
ACTEVEs INACTIVE, SAVEN) AND STATION NAME OF EACH STATIUN
KNOCWN  TOU RJE. IF AN LSN 1S PROVIUDEDL» TRE STATIUN NAME,
USERCUDE (IF APPLICABLF)» LUGON REQUIKEMENTS, USER CARD
REQUIREMENTS Ok DEFAULT USERCUDE USEs SWITCHED STATUSs STATE
AND PHONE NUMBLR (LF APPLICABLE) ARE GIVEN FUR THE SPECIFIED
STATIONs THE INFOURMATIUN 1S PROVIUED VIA SEQUENTIAL DISPLAYS
GN AN ASYNCRUNUUOUSLY KUNNING TASHK.

<KLY WURD>S NOT ALLUWING LS5N.

ubP

hl

QT

KR

<DUMP UFTIONS> = PRUVIDES A KJE LINKED FILE PRINTODUT AND A
PRUGRAM DUMP, IT IS UNLY APPLICABLE WHEN RJE IS CUMPILED
WiTH DEBUG SET. <UUMP UOPTIUNS> AKL BASEt, ARRAYS, FILLES, CUDE
OR AN <INTEGEK>, UPTIONS MAY Bt OEPAKAIEUL BY CUMMAS CR
BLANKS, IF NO OPITTUNS ARE SPECIFItD THE OUPTIUNS USED wiLL Bt
AS APPLARED ON THE OPTION CARD WHEN KJbt WAS LOMPILED. FOR A
DISCUSSIUN UF  THE FPUNCTIUN UF THE <ULUMP  UPTIONS> SEL
DOCUMENTATION UN PRUGKAMDUMP INTRINSIG,

THIS MESSAGE CAUSES THE CUKRENT LEbBUG LISTING TU BE FRINTED.
CONSFCUTIVE HI MESSAGES WILL PRINT ONRY THt DtBUG LISTING NOT
PREVIUUSLY PRINTLD,

THIS MESSAGE wlLL CAUSE RJE TU GO TO euJ IN AN URDERLY
FASHIUN, IN PARTICULAR, STATIUNS WILL Bt LUULGED OFF SO THAT
CORRECLT ACCOUNTING CAN BF PROVILEL. THIS TECPNIQUE SHUULD BE
USED IN PREFPERENCE TO DOS=ING RJEb.

<STRING> = ITHIS IS A BROADCAST OF THE <STRING> TO ALL ACTIVE
RJE STATIGNS. THE MESSAGE wILL Bt PRINTEU ON THE RSC AS» #S5S
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ALLISSTKINGY

8202 RJE 7 OF 0PTIONS C 11-20772

THIS PATCH IMPLEMENTS YHE UPTIONS BASEs ARRAYS, FILES, CUDE AND
<INTEGEW> TO THE DP REMUTE SUPERVISORY CUNSOLE (KSC) INPUT MESSAGES
THe UPTIONS FOLLOW THE MNEWMONIC DP AND MAY Bt SEPARATED BY EITHER
BLANKS (JR  COMMAS, THE DP  MESSAGE IS UNLY ALLOWEU WHEN RJUE IS
CUMPLILED WIIH UEBUG SET. LF NU UPTIONS ARE SPECIHIEL THE UPTIONS
AS APPEARED ON THE UPTIUN CARD WHEN RJE WAS CUMPILEL WILL Bt USED.
NOTE  TRAT THIS PUNCTIUN PARALLFLS THE SM "ub"™ MESSAGE DESCRIBED IN
U020l

PUK A uISCUSSIUN OF THt FUNCTIUNS UM THe VARIUUS OPTIWNS SEE
UOLUMENTATION ON PRUGRAMDUMP INTRINSIC.

Lozi1éd RJE = MULTISTATION KJE TERMINALS = 01=15=73

THIS PATCH CHANGES RJE TO TREAT EACH PERIPHERAL AND ITS ASSUCIATED
VC10U0 AS UISTINCT STATIONS GRUUPED 8BY LINt, THE US REMOTE
SUPERVISORY CONSULE (RSC) MESSAGE WILL NUW SHUwW THE COKRRECT LSN FOR
THE PERIPHERALS FUR THE URIGINATING DC1OUOs THE <KJE MIX®> SM1
<LON>WH  WILL ALSO SHUW THESF LSNSs ALL PRINTER bACKUPS wlLL BE
GWRUUPLD BY THE UC1000 LOSN,

IN GENERAL, WHEN THE REMUTE TERMINAL IS BEING THUUGHT 0OF "AS ONE
UNIT  THE LSN UF THE DC1000U 1S THE PROFEKR LON TO USEe (EsGes WHEN
UIRECTING BACKUF FILES TU RJE TFRMINALS,.)

IN MUST CASES THE USER NEEULU NOT BE CUNCERNED THAT LACH PERLIPHERAL
HAS A SEPARATE LSN.

Log13 RJE = STOP BY KSVF AND ACCEPT = 01=15=73

IHL{S PATCH CAUSES RJE Tu PRINT UN THE KEMOTE SUPERVISORY CONSOLE
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(RSC) ANY ACTIVE RSVP MESSAGF. THMIS INCLUDES NO FILE, DUP FILES
ACLEFTS ETC,

20414 RJE = AX RSC INPUT MESSAGE = 01'22:12

THLIS PATCH ALLOWS ThE KJE USER TO KRESPUND TU JUBS STUPPED dtCAUSE
UF AN ACCEFT STATEMENT. THE FORMAT UF Tht KEPLY 1S3 <MIX#>AX<TEXT>,
THE <TEXT> wILL BE PASSED TO THF JOB DESCRIBEDL BY <Mlx#>,

U0g1s  HJE = PRINT FILE SEARCHING = 01725773

IHLS PATCH CHANGES KJt TO UTILIZE THE WINSERTEVENT SU THAT KJE 1S
MORE EVENT ORIVEN. IN PARTICULAK, THE RJE ALGORITHM FDR PRINT
FILES IS DIFFEKENTs  KJE wWILL LUOK FOK PRINT FILES FOK A STATLON
WHEN A oUB CUMFLETES WK A rB REMUTE SUFERVISURY CONSLLE (RCS) INPUT
MESSAGE FROM  THAT STATION IS KRECUGNIZEUDs WHEN APFROXMATELY 30
SELUNDS HAVE ELAFSEU KJt SEAKCHES FOR FRINT FILES FON ALL STATIUNS,
IhiS ELAPSED TIME 15 INCREASED AS RJE BECUMES BUSIEK.

o216 KRJE = HSC UUTPUT TU INACTIVE STATIUN = 01=29=73

fHIS PATCH CAUSES MLSSAGES SENT TO THE REMUTE SUPERVISURY CLUNSOLE
(RSC) 1C BE THRKUWN AwWAY wWHEN & SwITCHED STATiON IS INALTIVE.

$C
1
N
[\~

22 KRJE = Rt RSC MESSAGE = 01=15=73

THES PAICH IMPLEMENTS THE Hf REMUTE SUFERVISURY CONSOLE INPUT
MEOSAUE, THE FORMAT 1S

<LSN>RE <OPTIONAL TO><MCS NAME>
The <LSN> MUST BE AN LSN ASSIGNFED TO THE OURIGINATING TERMINAL.

EXAMPLLE S
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31 RE 10 SYSTEM/CANDL,

Nt WILL ALSU NUW RECOGNLIZE A STATIUN KELEASED TO IT BY ANOTHER MCS.

[ ) -t
10
IN
[ )
[ 7

RIE T LUGAMALYZEK TUKUUGH RJE T 02209113
IHIS PATCH CHANGES RJYE Tu INTERFACE WITH SYSTEM/LOGANALYZER,
ALTHOUGH REMUTE SUPERVISURY CUNSOLE INPUT IS ALLUWEDs A DECK PORMAT
1S REUULRED, teGe 2L0G MIX 17213ENDs FPUR THE VARIOUS MESSAGES
ALLUWED SEE THE DUCUMENTATLIUN UN SYSTEM/LUGANALYZER,
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SCR

UoZel  SCR 1 EU MAINTENANCE 03723173

THE HWEQUIKRFMENT FOUR THE RY FU FACILITY HAS BEEN UBVIATED BY THE
VISK RESERVE AND RETURN FACILITIES IN CONJUNCTION WITH IMPROVEMENTS
AN SCHo

THE PURPOSE OF KY EU WAS TO PERMIT ROTATING GUT OF SYSTEM A DISK EU
ANU TS STORAGEL MODULES TO PERFORM MAINTENANCES Tu ACCOMPLISH THIS
USING THE RY EU FACILITY REQUIRFD THE FOLLOWING STEPSS

le HALT SYSTEM,

2¢ CABLE IN A SUBSTITUTE EU PLUS STURAGE MUDS AS MIKROR
IMAGE OF SUBSYSTEM BEING KRUTATED UUT.

3¢ WHILE THE SYSTEM IS DUWN, RUN SOME OFF=LINE RUUTINE WHICH
WOULD BLINDLY COPY THt SUBSYSTEM bBEING RUTATED UUT TO THE

SUBSTITUTE SUBSYSTEM,
4¢ SWAP UNIT NUMBERS OF THE SUBSTITUTE AND OKRIGINAL EUS.

5S¢ TAKE ORIGINAL SUBSYSTEM UFF=LINEs PUT SUBSTITUTE
SUBSYSTEM ON=LINEs AND HALT/LUOAD THE SYSTLM,

6¢ AT THIS POINT THE SYSTEM IS UP AGAIN AND THE ORIGINAL
SUBSYSTEM MAY BE TESTED AND REPAIRED UFF=LINE.

?o WHEN THE OFF=LINE SUBSYSTEM 1S REPAIKREDs IT MAY BE TESTED
BY TURNING THE SUBSYSTFM ON=LINt ANU KEYING IN RY EU ON
THAT UNIT NUMBEK, THF  RY wUOULD ALLOCATE A SERIFES of
SPECTAL BADDISK FLILES WHICH MAPPEUL ALL OF THE DISK ON
THAT EU.

8o CN=LINE MAINTENANCE COULD THEN Bt RUN UN THESE BADDISK
FILES TU TEST AND VERLIFY THE REPALRED SUBLYSTEM.
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9« TO RETURN THIS DISK TO THE SYSIEM REQUIRED THAT ALL OF
THE BADDISK FILES BE MOVED AND THE SYSTEM BE HALT/LOADED.

TU ACCOMPLISH THIS USING CURRENT SOFTWARL?S
l¢ RESERVE EU TU Bt PM=EL AS BADDISK.

2¢ PERFORM MAINTENANCE, TFSTINGs» AND REPAIRS IN ON=LINE OR
CFF=LINE MODE AS REQUIRED.

3¢ WHEN THE DISK SUBSYSTEM HAS BEEN SATISFACTURILY PM=ED AND
VERIFIED, THE SUBSYSTEM CAN BE RETURNED TO THE SYSTEM BY
RESERVE <(OK>s CUFY ERRORS AND THEN PERFURMING A RETURN ON
THAT EU.

iF IT 1S NECESSARY TO ADD A DISK SUBSYSTEM TO THE SYSTEM, THIS CAN
Bt ACCOMPLISHEL BY MAKING THE EU READY (AFTER A H/L)» RESERVEING IT
AS 1AL AND THEN KETURNING IT.

NOTES THE USE OF RES AND RET ELIMINATES THE NEED FOR TAKING THE
SYSTEM DOwWN UR DUING ANY HALT/LOADS.
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MISCeELLANEQUS

uo137 ARITHMETIC TEST AE4 = 09=22=72

AhIRuBuCTLoN:

THE AMQUNT (OF (0Dt EXECUTED BY THE AE3 PRUGKAM IN UETERMINING THE
CURRECT ANSWER AND CHECKING THF MACHINE KESULT wITH THE ARITHMETIC
INTERPRETER RESULT CAUSES Thf EXECUTIUN FPREQUENCY OF THE MACHINE
DOUBLE=PRECTSIUN OQPEKATOR TO BE TOO LOw FOR AE3 TO BE USEFUL AS A
UIAGNUSTIC AID IN TROUBLE SHOUTING INTERMITTENY HARUWARE PRUBLEMS,

IHe AE4  PRUGRAM IS INTENDED TO BE THE UIAGNOSTIC HALF QF A DETECT
ANU  DIAGNQOSE PAIR UF PROGWRAMS IN WHICH AE3 MAY Bt USED AS THE
DETECT MALF. THIS PROGRAM ACCEPTS INPUT FRUM THE CONSOLE

SPLCIFYING THE As X» Bs» Y REGISTER CUNTENTS, THE OFERATOR TOU BE
APPLIED TO THESE OPLRANUS, AND THE CURRECT KRESULTs IT THEN APPLIES
THE SPECLFIED UPERATUK TO THESE UPEKANDS AND PERFORMS A BIT
CUMPARISON UOF THE RESULT WITH THE (PhRESUMED) CURKECT ANSWER. A
RUNNING  COUNT OF THE NUMBER OF EXECUTIUNS OF THE OPERATOR AND
NUMBER OF MACHINE ANSWERS NOT EQUAL TO THE SPECIFIED CURRECT ANSWER
MAY BE ACCUMULATED IN UROtK TU DETERMINE THE FREQUENCY OF FAILURE,

INPUT DARANETERS:

THE REGISTER CONTENTS AND OPERATOR MNEMUNIC ARE SPECIFIED BY MEANS
UF "AX"  RFEPLIES T0O CONSOLE QUERIESs THE PROGRAM WILL DISPLAY A
QUESTIUN OF THE FURM T"WHAT=S A = 2" AND WALT FOR THE RESPONSE,
THIS RESPONSE (S EXPECTED Tn BE UF THE FORM <MIX NUMBLR> AX
<IVUENTIFIER> = <VALUE><ETX>, THE <IUENTIFIEK> USEU IN SUCCESSIVE
GUERIES ISt As X» Bs Y, OFERATUR MNEMUNIC, FIRSTWURD OF ANS, AND
SECONOWORD UF ANS3 THE <VALUF> FOR OPLRATUR MNEMUNIC MAY BE ADD,
sUeTs» MULTs ULIVD, IDIV OR RDIVs ANU THE <VALUE> FOR ALL OTHER
QULRIES IS EXPECTED TO BE EITHERS
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1« A STRING OF ONE TO 16 ZERNESS

2¢ A STRING UF EXACTLY 12 HEX DIGITSS

3¢ A STRING UF EXACTLY 16 OCTAL uxdxrs. OK
4 AN ASTERISHK,

ML ASTERISK MEANS THAT THE VvALUE OF THIS PARAMETER IS NOT 70 BE
CHANGED AND 1S USED WITH THE HI INTERRUPY DISCUSSED BELOW,

A COMPLETE DIALOG SPECIFYING THAT 1.0 X 140 = 140 IS TO BE TESTED
WOULD LUUK LIKE THISS

QUERY <MIxeg> ACCEFPTI WHAT=S A = ?

RESPONSE 8 <MIX=%> AX A = 1141000000000000 <ETA>
QGUERYS <MIX=#> ACCEPT! WHAT=S x = ?

RESPONSE 1 <MIX=%> AX X = 0 <ETX>

QUERY <MIxX=%> ACCEPTS WHAT=S B = ?2

RESPONSE s <MIX=#> AX B = 1141000000000000 <ETX>
GUERY <MIX=¥> ACCEFTS WHAT=S UPEKATOK MNEMONIC?
RESPONSE s <MIX=g> AX UP = MULT <ETX>

GUERY: <MiX=g> ACCEFTS WHAT=S FIRSTWORD OF ANS?
RESPONSE S <MIX=#> AX F = 1141000000000000 <ETX>
QUERY1 <MIx=#> ACCEPTt WHAT=S SECUNDWURD OF ANS?
RESPONSE S <MIX=#> AX § = 0 <ETX>

ALL  OF THF NON=ZEKRU NUMBERS IN THE EXAMPLE ARE GIVEN IN OCTAL BUT
CUULD ALSO HAVE BEEN ENTERED IN HEX AS 261000000000,

ROGRAY UEERATION

AP TER THE INPUT DIALOG HAS FINISHED» THE PROGWRAM REPEATEDLY APPLIES
THe UESIGNATED OPERATOR TU THE A/X=bB/Y REGISTER CUNTENTS AND
PERFORMS A BIT COMPARISON OF THE MACHINE ANSWER WITH THE FIRSTWORD
ANU SECONDWOKRD CUNSULE INPUTS, WHICH ARE SUPPUSED TO BE THE COURRECT
ANSwERs IF THESE TwWO WORDS ARE NOT EXACTILY EQUALs AN ERROR COUNTER
LS INCREMENTEDs THIS ERROKR COUNTER CAN BE INTERROGATED BY MEANS OF
<MIXx=¥>0T3<ETx>3 THE FREQUENCY OF FAILURE MAY BE DETERMINED BY
SAMPLING THE COUNT UF THE TOTAL NUMBER OF EXECUTIONS OF THE DOUBLE=
PRECISIUN UPERATUR BY MEANS UF <MIX=#>UTU<ETX>,
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[F  THERE IS ANY UNCERTAINTY CONCERNING WHETHER THE PRUGRAM QUERIES
WERE ANSWERED CORRECTLY, A LISTING FOR THE CUKRENT SET OF
PARAMETERS CAN BE OBTAINED BY PFRFORMINGS

1¢ A PD BU=<ETX>s AND
2¢ A 7P8 U <NUMBER>S END <ETXx>

WHERE THE <NUMBER> IS THE MIX NUMBEK OF THE PROGRAM (INCLUDING
LEADING ZEROES)s AS INDICATEL BY THE PD REQUEST,

THE CURRENT TEST MAY BE ABORTED ANU A NEW SET OF PARAMETERS
SPLCIFIED BY ENTERING <MIX=#>HI<ETX>, THE PROGRAM WILL ENTER THE
CUNSOLE QUEKY MODEs ASKING "wHAT=S = 2" AS JF IT HAS JUST BEEN
INITIATED THE DIFFERENCE IS THAT THE REGISTER CONTENTS wWlLL NOT
BE CHANGED FKROM THOSE THAT wtRE BEING USED IN THE INTERRUPTEDL TEST»

SU CHANGES AND CORRECTIONS MAY BE ENTEKEDs WHEN ALL SUCH DESIRED
CHANGWES HAVE BEEN MAUDEs A REPLY 0OF <MIX=g>AX END<CETX> TO THE
CURKENT ACCEPT INPUT REQUEST WILL TERMINATE CUNSULE REQUESTS AND

BEGIN EXECUTION OF THE DOUBLE UPERATOR wWITH THE NEw PARAMETEKRS.

PRUGRAM QPTIUNS?

THE EXECUTIUN FREWQUENCY OF THE DOUBLEL=PRLCISIUN UPERATOR MAY BE
INCREASED BY RECOMPILING THE SYMBUL/TEST/AE4 SYMBULIC FILE USING
THE FULLOWEING DECKSS

<[> COMPILE TEST/AE4 ULCALGLOL LIBRARY

<l> ALGOL FILE TAPE (TITLEL = SYMBUL/TEST/AE4, KINU = DISK).
<[> DATa

$§ MERGE CHECK IGNUREERRURS

$ SET LIST % THIS CARD IS OPTIONAL

<[> END,

It EFFECH OF THE IGNUREEKRORS DULLAR UPTIUN IS TU ELIMINATE THE
COUNTING QOF ERKORS AND OFERATOR EXECUTIUNS, WITH THIS DOLLAR
UPTLIUN SET, THE CONSOLE INPUT ROUTINES wILL ALSU NOT KEQUEST INFPUT
UF THE FIRSTwWORD ANU SECUNDWURD OF THE CURRELT ANSWEK,

PRUGRAM LIMITATIONS?



THE MACHINE RESULT FOK THE UPERATION ANL THE CONSOLE INPUT FOR THE
PRESUMED CURKECT ANSWER ARE COMPARED BY MEANS UF THE SAME OPERATOR,
THUS» VALUES WHICH wUULD HE EQUAL UNUER ARITHMETIC CUMPARISON (leE o
UCTAL 1141000000000000 = UCT 11301000000000 = UCT 1120010000000000
= so e = 0000000000000001) ARF NOT EGQUAL UNDLR THE SAME QPERATOR?
THE FIRSIWOKU AND SECUNUWORD 0F THE ANSWEk ENTERED IN THE PARAMETER
SPECLFICATIONS MUST HE Tht FXACT BIT PATTERNS THAT A CORRECTLY
UPLRATING ARITHMETIC UNLT WOULD GENERATES

THt PROGRAM ASSUMES THAT THF "CURRELT ANSWER"™ ENTERED IN THE
CONSULE OUIALOG IS INDLED CURRECT AND MAKES NU ATTEMPT 10 VALIDATE
IHLS INPuT. IF THIS RESULT IS INCURRECT OR S ENTERED INCORRECTLY,
SPURIOUS ERRUR INDICATIUNS will RESULT.

THERE [S ALSU NU ATTEMPT MADE Tn DETeRMINL wHETHER THE GIVEN A/X=B/
Y UPERATOR CUMBINATION WILL PRUDUCE AN EXPONENT UNDERFLOW, EXFPUNENT
UVEKFLUR, OK INTEGER UVERFLUW RESULTs ANU THERE IS NO ATTEMPTED
KECUVERY FOR THESE HARDWAKE INTERKRUPIS AND THE JOB WILL BE
TEXMINATED IF ANY OF THESE FAULTS UCCUR.

ggiaﬂ BINDING INTERMED LEVEL GLOBALS = 02=19=73

BINDING WITH INTERHEDLATE uLOBALS

THe FACILITY HAS BEEN ADUED Tu FURTRAN, ALGUL, ANU THE BINDER TO
gIND ANU REPLACE PRUCEDURES UR SUBFROGKAMS CUMPILEU AT ANY DEGREE
UF NESTING WITHIN AN ALGUL PROGRAM, THIS FACILITY CAN BE USED WITH
Mt REVISED OUWMPINFU AND LUAUDINFuU IN ALGUL (StE 00211 FOR A
UESCRIPTIUON) THE OBJECTIVE IS 1u FACILITAIE ALGOL=FORTRAN
COMMUNLICATION Al ALL NESTING DLPTHS AS wELL AS UEBUGGING ALGOL
FRUGRAMS,

IHi FORMAT IN ALGUL UR POKTRAN IS TU CUMPILE THE PROCFOUURE DR
SUUPHUGRAM AT THE LEVEL Al WHICH IT 1S5 INTENDED TU RUN, THIS 1S
UUNE BY SEITING THE LEVEL N DOLLAR CARD UPTIUN AT COMPILE TIME.
(THE LEVEL THAT AN ALGUL PROCEDUKE 1S INTENDED TU RUN AT MAY HE
FOUNU BY COUNTING THE NESTING DEPTH IN PkUM THE UUTER BLOCK UF THE
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PRUGRAM AND ADDING TWOs THUS A GLOBAL PRUCEDUKE RUNS AT LEVEL 3, A
PRUCEDURE NESTED INSIDE OF A GLOBAL PRUCEDURE RUNS AT LEVEL 4» ETC4).
THIS PROCEDURE MAY THEN BE BOUND INTU A HOST WHEREL IT HAS BEEN
UECLARED EXTERNAL OR REPLACE A FPRUCEDURE ALKEADY IN THE HOST. ALL
VAKIABLES THAT AKRE GLOBAL O THE SEPARATELY COMPILED PROCEDURE MUST
BE UECLARED WITHIN BRACKETS PRIOR 10 THE COMPILATION., PREVIOUSLY,
UNLY TRUE GLUBAL VARIABLES APPEARED WITHIN THE BRACKETSS NOW ALL
THUSE = VARIABLES WHICH CONSTITUTE THE ENTIRE ENVIRUNMENT OF THE
SEPARATELY COMPILEU PRUCEDURE (INCLUDING THUSE AT INTERMEDIATE
LEVELS) MUST APPEAR.

BI0DER STNTAX

BINUER SYNTAX FUR REPLACING OR BINDING A PRUCEDURE UVECLARED AT ANY
LEVEL IS THE SAME AS FUR BINDING GLOBAL PRUCEDURES3S MERELY USE THE
BIND INSTRUCTION OR THE USUAL DFFAULTSs IT 1S NOW PUSSIBLE HOWEVER
TO HAVE SEVERAL KREPLACEABLE OR EXTERNAL PROCEDURES WITH THE SAME
NAMEs» SO THE ®BIND STATEMENT SYNTAX HAS BLEN EXTENODED TO INCLUDE
PRUCEDURE QUALIFICATION.

GUALIFIERS MAY BE USED IN EACH NF THE FOLLOWING THREE STATEMENTSS

BIND <PROCEUDURE IDENTIFIER><QUALIFIERS><FILE FART>}

EXTERNAL <PROCEDURE IDENTIFIER><QUALIFIERS>S

USE <IVDENTIFIER> FOR <IUENTIFIER><QUALILIFIERS>)

<QUALIFIERS>tt=s UF <PROCEDURF IDENTVIFIER><QUALIFILRS>/
<EMPTY>

FOR EXAMPLE
BIND P

wILlL ATTEMPT TO BIND EVERY PROUCEDURE NAMED ¥ WITHIN THE HOSTS IF
MOKE THAN UNE IS DECLAREL IN THE PROGKAM (WHETHER OR NUT THE
FROCEODURE IS ACTUALLY THERE OR JUST UDECLARED EXTERNAL), THE BINDER
wiLL TRY TO BIND ALL OF THEM, 1F THERE IS A PRUCEDURE P CONTAINED
WITHIN ¢ AND A PROCEDURE P CUNTAINED WITHIN Ks THE SIATEMENT

BIND P OF Q3
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nite ATTEMPT TU BIND ONLY THE PRUCLODURE P LUCATED WITHIN Q.

UNLY THE QUALTHICATIOUN NEGESSARY TO UNIWUELY IOENTIFY, wlTHOUT
UMITTING ANY NESTING LEVEL, THE PRUCEDUKE TU ot BUUND IS REWUIREDS
IN THE EVENT THEHKE 1S MURE THAN UNE WAY TU SU UNIQUELY TDENTIFY THE
PRUCEDURES» ANY OF THEM WILL wWORK.

IN THE EVENT THAT iHt BINDER ATTELMPTS Tu BIND A PRULEDURE AND DOES
NOT  FIND THE CUDE FILE OF THE FROCEUURE (BASED UN STANDARD BINDER
VErAULTS FOR CODE FLILE TITLES)s THE PROCEDURE WILL NUT Bt BOUND AND
A WARNING wILL BE GLVEN.

iF THE SEPARATE FRUCEDUKRE CNONTAINS A PAKAMETER Obh TYPE MISMATCH
wIfH I7S ODLCLARATLIUN IN THE HNST» UR THE PRUCEDURE IS COMPILED AT
AN INCOMPATIBLE LEVELS, THE WINDER WILL 155Ut A WARNLING MESSAGE AND
VISCONTINUE BINDING THE PRUCEDUREs (FREVIUUSLYs THE BINDER WOULD
LSSut  ERROR  MESSAGES AND NUT LOCK THt CUDE FILE IF THE ABOVE
CONDLITIONS ARUSE. NUW, HUWEVERs IT SUCCESSFULLY "BACKS wut"™ UOF
BINUING THE PRUCELDUKE SO THE CUne FILE CAN BE LOCKEDs) TRUE ERRURS
Wik STILL RESULT FKRUM MISMATCHFS BETwEEn GLUBALDS.

BINUING PROCEEUS FROM THE MOST GLOBAL LEVEL 10 THE LEAST GLOBAL
LEVEL. FOR EXAMFLE, LF P 15 CONTAINED IN @» THE BINDER
INSTRUCTIUNS

BINUD P BIND @3
wILL RESULT FIKST IN w BEING BUUND AND THEN P BEINu BOUND INTO Q.

THE  MEANING UF  QUALIFIER IN USE STATEMENTS IS OSHOWN BY THE
PULLUOWING EXAMPLED

Iwu SAPANATLLY ComPILED PKROCFOUKES P ANU @ EACH REFERENCE A
VAKIABLE x WHICH IS GLUBAL TO Tht PROCEWURES. "X OF P® SHOULD
ACIUALLY BE KEFERENCING A VARIABLE NAMED Y IN THE HOST WHILE "x OF
W™ SHUULD HBF MATCHED UP TO A VARIABLE NAMED "X™ IN THE HOST, THL
USt STATEMENIS "USE Y FUR X UF F3™ WILL KRESULT IN ONLY THE VARIABLE
"X  REFERENCED HY P MATCHING UP 10 A "Y"™, LF nmY"™ DID NOT FXIST IN
IHe  HUST, THE "K UF P" wWUULD BE ADDED A5 A Ntw GLOBAL WITH A NAME
ut nyn,
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ALGUOL EXAMPLE

CONSIDER THE FOLLOWING ALGUL PROGRAMS

BEGIN

REAL X3 FILE F3
PROCEDURE Q3

BEGIN

REAL Y3

PROCEDURE R3 EXTERNAL}
ks

IF Y=3 THEN Xi=zx+13
END Q3

Y]

WRITECF,/s%)3

END

A SAMPLE PROCEDURE R TU BE BOUND INTO ThiS PRUGRAM COULD APPEAR AS
FOLLUNWSS

$ SET LEVEL 4

(REAL X,Y3 FILE F31]
PROCEDURE R3

BEGIN

YiEX+3)

WRITE (rFs/sY)s

END

THE BIND STATEMENT T0 BIND INTO THE HOST COUKD BE SIMPLY
BIND R3 (UR BIND R FRUM CUDE FILE NAME)
THt RESULTING PROGRAM WUULD HAVF THE FOLLOUWING QUTPUTS

3
1

FORTRAN=ALGOL EXAMPLE

CUMMUN BLOCKS MAY Bt DECLAKEL AT INTERMEDIATE LEVELS IN ALGOL AND A
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FORTRAN PROGRAM UNLT MAY THEN KREFERENCE THEM, FOR FEXAMPLE,

CONSIUVDER THE FULLOWING ALGUL PRNGRAM1

gLGIN

FILE F3

PRUCEDURE P3

BEGIN

REAL ARRAY A(18501)3
DUUBLE ARNAY HI1) =3 A3
PRUCEUURF @3 EXTERNALS
w3

WRITE (Fo/sAl11s BL10))S
END P3

F3

nRITE (F,"GOOUBYE">)S
ENU e

iT IS DESTHKED T0O BIND THE FOLLOWING FURTRAN SUBROUTINE INTU THIS

FRUGRAM?S

$ SET LEVEL 4
SUBRUUTINE Q@

CUMMON /HLKZAA(50)
UUUBLE PRECISION BB(25)
EQUIVALENCE (AA,BH)
AACL) =49

BBC10)=3456

KRETURN

END

IHEN THE USUAL USE STATEMENT (SFE DOu0OH) MAY BE USED Tu
COMMUN  BLGCK, ONLY THE BLOCK WILL NUw BE DECLARED
RATHER THAN GwLOBALLYs THE BINDFR INSTRULTIUNS CUULD Bt

BIND @3
USE A FUR /BLK/S

THE RESULTING OQUTPUT SHOULL BE 44, 356, AND GOUDBYEs IN

VUFLICATE [0 EXAMPLL

BIND IN THE
INSTUE OF P
AS FOLLOWS?S

THAT ORDER.
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CONSIUER THE FOMLOWING ALGUL PRNGRAM

BEGIN

PRUCEDURE P3 BEGIN END3

PROCEDURE @3

BEGLN

PRUCEDURF P3 BEGIN ENUS

P3

END 3

us

P

END o
ASSUME THAT A FILE CALLEL "SEF/P"™ wAS CREATED BY COMPILING A
FRUCLUURE P SEPARATELY AT LFVEL FOUKe  C(leEss»  THE LEVEL IS

CUMPATIBLE WITH THE PROCEDURE P NESTED IN @ IN THE ABOVE FXAMPLES
BUT 1S NOT CUMPATIBLE WITH THE GLOUBAL Ps) THE BINDER INSTRUCTION

BIND P FRUM SEP/P3

WILLs AS STATED BEFOREs CAUSE THE BINDER TO REPLACE ALL PROCEDURES
NAMED P, HOWEVER» WHEN THE BINDER ATTEMPYS T0 REPLACE THE GLOBAL
Ps AN "INCUMPATIBLE LEVEL tRROK™ WILL RESULT AND THt BINDER WILL
DISCUNTINVE BINDING P AT THAT PUINT. LATER IT WILL SUCCESSFULLY
REPLACE THE P NESTELD IN @ AND EVENTUALLY wWlLL LOCK THE CODE FILE.
THE RESULTS WOULD HAVE BEEN THE SAME IF IHE INSTKUCTIONS HAD BEEN

EXTERNAL P3
BIND P OF Q3

EXCEPT THAT NU ATTEMPT WOULD HAVE BEEN MADE TO BINU THE GLOBAL P

PREC

am

DENCE OF INFUT STATEMENTS

IN CASES WHERE MURE THAN ONE STATEMENT MIGHT APPLY TO AN
IDENTIFIER, THE FOLLOWING RULES APPLYZ

le THE MOST QUALIFIED IDENTIFIER wWHICH FITS THE ENVIRONMENT
OF THE GIVEN IDENTIFIER WILL APPLY,
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2¢ IV TWD STATEMENTS ARE EQUALLY QUALIFIEU THEN AN EXTEKRNAL
STATEMENI WILL 1AKE PRECEDENCE OVER A BIND STATEMENT
wHICHs IN TURN» WILL TARL LRtCLUENCE OVER A CBIND
STATEMENT uUSED IN AUTOBIND. (USE STATEMENTS DO NOT
CONFLICT wITH BINUs EXTERNALs, UR CBIND STATEMENTS AND
THEREFOKE THIS SECUND PRECEDENCE RULE DUES NOT APPLY TO
USE STATEMENTS.)

EXTERNAL STATEMENT

IHe MEANING UF THE EXTERNAL STATEMENT HAS BEEN EXPANUED SOMEWHAT TO
MEAN THAT THt PRUCEDURE IS Tu BF LEFT AS FOUND BY THE BINDERe (IsEes
IF  THE PROCEOURE IS EXTERNAL, LEAVE IT EXTERNALS IF IT IS PRESENT,
00 NUT TRY TU REPLACE IT,) THUS THE STATEMENTSS

BIND P}
EXTERNAL P OF @3

WILL RESULT IN THE BINDEK ATTEMPTING Tu BIND OR REPLACE ALL
FRUCEUURES NAMED P EXCEPT THUSE NESTED IN PRUCEDURES NAMED Q.

THE STATEMENTS

EXTERNAL P3
BIND P QF Q3

WILL RESULT IN THE BINDER ATTEMPTING TU BIND Ok REPLACE ALL
PRUCEDURES NAMEL P WHICH ARF NESTED IN PROCEDURE NAMED @ AND NO
UTHER

AUVUING GLUBALS

IF A GLOBAL APPEARS IN A SEPARATELY COUMFILED PRUCEOVRE THAT IS NOT
UECLARED IN THE HUST, THt BINDER WILL, IF ABLE, ADU THE GLOBAL TO
THE HUSTs THE GLOBAL WILL BE ALDED IN AS A TRUE GLUBALS T4Ees AT
THE OUTERMOST BLUCK OF THE HUST,

COMPILE TIME BINUING

IHESE FEATURES PUR INTERMEDIATE LEVEL GLUBAL BINDING HAVE ALSO BEEN
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ADUED TO AUTUBIND IN THE COMPILFKSs THUSs A HIGHER LEVEL PROCEDURE
MAY HE COMPILED SEPARATELY AND BUOUNU INTO A HOST wITH THE SAME
AUTOMATIC FEATURES AS GLOBAL PROCEDURLS. tUR MORE DETAILS ON
AUTUBIND, SEE LOOU4.

V0217  COMPILATIUN OF CUMPILERS = 01=29=73

THLS NOTE REPLACES L0013 IN THE SYSTEM MISCELLANEA,

TABLES FOK THE ALGULs ESFULs AND XALGUL COMPILERS ARE GENERATED BY
A TABLE GENERATVION PROGRAM WHICH CREATES A NEW SYMBULIC FILE OF THE
CUMPILER, THEREFOREs AS IN THE PAST, THERE 1S NO MEELD TO USE THE
"INCLUDE™ UOLLAR OPTION WHEN COMPILING ANY OF THESE COMPILERS.



UOLUMENT

ALWOL C(CMPILER
ALGUL COMPILER
ALGLOL LANGUAGE
ALGUOL LANGUAGE
ALGUUL LANGUAGE
ALGOL LANGUAGE
ALGUOL LANGUAGE
ALGUL LANGUAGE
ALGOL LANGUAGL
ALGOL LANGUAGE
ALGUL LANGUAGE
ALuOL LANGUAGE
ALGWUL LANGUAGE
ALUUL LANGUAGE
ALGUL LANGUAGE
BAOIC LANGUAGE
BASIC LANGUAG™E
BASIC LANGUAGE
BASLIC LANGUAG™E
BASIC LANGUAGE
BASLIC LANGLAGE
BASIC LANGUAGE
BASIC LANGUAGE
BASIC LANGUAGE
BASIC LANGUAGE
BASIC LANGUAG™L
BASIC LANGUAGE
BASLC LANGULAGE
BASLIC LANGUAGE
BASIC LANGLAGWE

DUCUMENTS AFFECTED

SYSTEM
NOTE

nDo15>8
no183
nol4d
NO145
nuiav
DO156
D019l
nozil
nozis
npo2i19
np22o
ne2s52
Nu253
0266
no267
NDo152
NOU154
holée2
No163
N0O164
DO17T7
no178
no1se
NO1Y3
DO194
D0195
no197z
no203
no204
N0205

MARKETING

NU»

5000136
5000136
5000128
5000128
5000128
5000128
5000128
5000128
5000128
5000128
5000128
5000126
5000128
5000148
5000128
5000383
5000383
5000303
5000363
5000383
5000383
5000383
5000383
5000383
50003683
50003083
5000383
5000383
5000363
5000383

PAGE

MAKKETING
UATE

v6=72
ve=72
06=72
ve=72
ve=72
ve=72
ve=72
ve=72
ve=72
06=72
ve=72
v6=72
06=72
ve=72
ve=72
u7=71
urT=71
U7=71
ur=71
07=71
ur=71
u7T=71
u7=71
07~71
07=71
u7T=71
ur=71
urT=71
u7=71
U7=71

222
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SYSTEM  MARKETINUG MAKRKETING

bocumENT NuTE NG ualE
BAS1C LANGUAGE NU206 5000383 u7=71
BASIC LANGUAGE N0207 5000383 07=71
BASIC LANGUAGE D0208 5000383 0771
BASIC LANGUAGE D0209 5000383 uT=71
BASIC LANGUAGE no2z21 5000383 07=71
BINDEN NO144 5000045 11=71
BINDER N0156 5000045 11=71
CANDE LANGUAGE NU186  H000318 10=72
CANDE LANGUAGE no237 5000318 10=72
CANDE LANGUAGE nu23s 5000318 10=72
CANDE LANGUAGE DU239 5000318 10=72
CANDE LANGUAGE nu275 5000318 10=72
CANDE OPERATION U236  S5uL0615 10=72
CANUL OPERATION D0240 5000615 10=72
CANDE OPERATION D0276 5000615 10-72
CANDE OPERATION N0277 5000615 10-72
CANDE UPERATLON D282 5000615 10=72
CANDE OPERATION D0283 5000615 10=72
COBOL REFERENCE o224 5000656 u2=73
CO0BUL REFERENCE N0226 5000656 02=73
CUBOL REFERENCE D0229 5000656 02=73
CUBUL REFERENCE N0247 5000656 u2=73
COBOL REFERENCE D0249 5000656 10=71
DATA MANAGEMENT noes4 5000235 u1=73
DATA MANAGEMENT n0255 5000235 U1=73
UATA MANAGEMENT no2S6 5000235 01%73
VDATA MANAGEMENT o257 5000235 01=73
DATA MANAGEMENT DO2%8 5000235 0173
UATA MANAGEMENT no259 5000235 01=73
UATA MANAGEMENT 0260 5000235 01=73
UATA MANAGEMENT no2el 5000235 01=73
UATA MANAGEMENT noRe2 5000235 V1=73

DATA MANAGEMENT DO263 5000235 01=73



PAGE 224
VUCUMENTS AFFECTED

SYSTEM MARKETING MARKETING
boLumEnT NOIE Nus UATE
UATA MANAGEMENT no264 5000235 v1=73
VAIA MANAGEMENT D0265 5000245 01=73
UATA MANAGEMENT noz2ea 5000235 01=73
UATA MANAGEMENT nN0269 5000235 01=73
UATA MANAGEMENT nozeu 5000235 u1=73
VATA MANAGEMENT No290 5000285 01=73
UAIACUM FUNCTIUNAL noery 5000060 12=70
VCALGOL LANGUAGE N0149 5000052 UB=71
DCARGOL LANGUAGE no17e 5000052 =71
UCALGOL LANGUAGE no192 5000052 ug=71
DCALGUL LANGUAGE D0199 5000052 ug=71
UCALGOL LANGUAGE D0200 5000052 ve=r1
VCALGUL LANGUAGE D220 5000052 va=71
VCALGOL LANGUAGE nues? 5000052 ue=71
VCALGUOL LANGUAGE No274 5000052 va=71
VCALGUOL LANGUAGE nNO2865 5000052 va=71
DCALGUL LANGUAGE D0266 5000052 ug~71
£SPUL LANGUAGE NO140 5000094 u6=r2
ESPOL LANGUAGE N01%56 5000094 u6=72
LSPOL LANGUAGE no158 5000094 u6e=72
£SPUL LANGUAGE N0166 5000094 ve=72
ESPOL LANGUAGE nu241 5000094 ve=72
ESFOL LANGUAGE no242 5000094 v6=72
ESPUL LANGUAUE 00243 5000094 06=72
LSPOL LANGUAGE nNo244 5000094 ve=72
£SPUL LANGUAGE NO245 5000094 06=72
LSFUL LANGUAGE noese 5000094 ve=r2
LSPOL LANGUAGE no27o 5000094 ve=72
FURTKRAN REFFRENCE nNo144 5000458 ure=72
FORTRAN REFEKENCE N0O146 5000458 ur=r2
FURTRAN REFERFNCE no1%53 5000458 U6=72
FURTRAN REFFRENCE 00157 5000458 V6=72
FUORTRAN REFERENCE D0O160 5000458 ve=r2
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SYSTEM MARKETING MARKETING

DOCURENT NoIt U LAlE

FONTRAN REFERENCE : DO165 5000458 urT=72
FORTRAN REFERENCE D0198 5000458 =72
FORTRAN REFENENCE NO228 5000458 0r=72
FORTRAN REFERKENCE N0230 5000458 07=72
FOKTRAN REFERENCE N0231 5000458 urT=72
FUNTRAN REFERENCE o232 5000458 u7=72
FORTRAN REFERENCE o271 5000458 v6=72
FURTHRAN REFERENCE NO280 5000458 ve=72
[=0 SUBSYSTEM NDO18S 5000185 u7=71
1*0 SUBSYSTEM D273 5000185 07=71
MARK 2¢3. SW IMPR N0150 5000367 10=72
MCP NO167 5000086 12=71
MCP NOIT1 5000086 11=70
MCP ' noir2 5000086 12=71
MCE g NOLB4 5000086 12=71
MCP NO196 5000086 12=71
MCP po2e? 5000086 11=70
MCP noa233 5000086 11=70
MCP N0234 5000086 11=70
MCP : N235 5000066 11=70
MCSTI USERS wulok ' N0251 5000219 0971
NOL N0161 5000078 us=71
NDL noles 5000078 vg=71
NUL , NO169 5000078 vB=71
NUL D0170 5000078 va=71
NDL : poere  50cC0078 uae71
NDL PO90B 5000078 vB=71
PLL LANGUAGE D0142 5000201 10=72
PLL LANGUAGE NU143 5000201 10=72
PLL1 LANGUAGF No15% 5000201 10~72
PLL LANGUAGE NOI74 5000201 10-72
FLI LANGUAGE no17s% 5000201 1072

PLLI LANGUAGE nu2es 5000201 1072
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DUCUMENTS AFFECTED

SYSTeM  MARKETING MARKETING

HOLUHENT NOTE MU LAIE
PLL LANGUAGF no246 $000201 10=72
KJL ND0159 5000300 ve=72
KJb : no173 5000300 =72
KRJL nuila? 5000300 V672
KJLE noies 5000300 v6=72
KJE Nn0189 5000300 ve=72
RJdbk ND0190 5000300 06272
KRJL D201 5000300 c6=72
RJb D202 5000300 ve=r2
KJt noeie 50060300 ve=r2
RJb noz213 5000300 ve=72
RJE no214 5000300 ve=r2
KJt Do215 5000300 ue=T12
RJE ho216 5000300 Ue=72
RJL nou2a2? 5000300 ve=72
RHJt no2ez3 5000300 ve=72
SURT FROGRAM holas 5000144 11=72
SYSTEM HANDRUOUK polso 5000276 Og1=72
SYSTEM HANDRUOK pol1sl 5000276 ug=72
SYSTEM MISCELLANEA ND0150 5000307 10=72
SYSTEM MISCELLANEA polaeo 50003607 10=72
SYSTEM MISCELLANEA Do1bl 5000367 10=72
SYSTEM MISCELLANEA no217 5000367 10=02
SYSTEM MISCELLANEA Do248 5000367 10=72
SYSTEM MISCELLANEA nuere 5000367 10=72
QYSTEM MISCELLANEA pozse 5000367 10«72

SDYOLTEM MISCELLANLEA no287 5000367 10~72



KWIC SUBJFCT INDEX

KWIC

<UATA=NAME> [S <MNEMUNIC>
<MNEMUONIC> <DATA=NAME> IS
$ FORMAT MODIFRS=FORTRAN K AND
"ASC" CHARACTEK FUNCTION
"BRUTAL"™ & "PEDANTIC®
"CALL SYSTEM™ VEKB

"OeF"™ FUNCTIUNS MULTIPLE STMT
"END" AS RANGE STOP INDLCATOR
"FLIRST™ DOLLAR CARD OPTION
"HLSTURY® TASK ATTRIBUTE
"It SYNTAX EXPANDED
"INPUT™ STATEMENT IN BASIC
"LENGTH™ STRING FUNCTION

"OLD BASIC® DOLLAR UPTION
"Ow® STATEMENT SYNTAX
"OWNARRAYS™ UPTIUN

"PLOANTIC® EXTEND "BRUTAL™ &
"PRINT" STATEMENT IMPROVEMENTS
n"SIiFF" THE wORD INTRINSIC
"WHRITEAFTER™ DOLLAR CARU OPTN
"WRITESPU"™ PROCEDURL

ACCEPT STUP BY RSVP AND
ACCEPT AS BOOLEAN INTRINSIC
Aby ARITHMETIC TEST
AFIER MODIFY = STORE CURKENT
ALuUL & FURTRAN VECTOR MODE IN
ALUOL = USR CONTROLD SEGMNTATN
ALGOL DUMPINFO AND LUADINFO IN
ALGOL TO ESPUL BINDING
ANALYZER

EXTEND

LUG

SYSTEM
NUTE

no229
no2ey
noe2ry
noz2o3
noes3
no2a47v
noiaz
noisl
DOLS3
nu248
00205
no209
nuis4
no193
noa2s2
Nois7
no283
noR21
No244
no2s3
noi8s
noel13
no2e67
Do137
No264
no145
no278
po211
NDO156
no275

PAGE

FUNCTIUN

cobuL
CobouL

£t SFOLINTKN
BASIC
CANDE
cusoL
BASIC
BACKUF
PORTRAN
MCP
BASIC
BAD1C
BASIC
BASIC
ALGOL
FORTRAN
CANDE
BASIC
ESkUL
ALGOL
MCPe=]=U
KJL
ALGOL

DMOT0V
ALGOUL
AL UL
ALGLOL
BINDEK
CANDE

227
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SYSTEM
AWLC NUTE *FUNCTIUN

APUSTRUFHE = AS COMMENT SIGN nu2u4 HBASIC

ARLTHMETIC TLST Atb4 nolivz

ASSIGNED LP FORMMESSAGF Nn0273  MCP
ATTRIBUTE "RISTUKY® TASK DO24b8 MCP
ATIRIBUTE IMPLEMENTED EXPLICIT DOL/S PLI
ATIRIBUTES NEW D0226 CUOBUL
ATTRIBUTES FILE D235 MCP=]=U
ATIRLIBUTES UDCALGLUL QUEUE DU149 wCALGUL
ATTRIBUTES = CURKENTBLOCK FILF DO196 mCHe]=U
ATIREBUTES = TIMELIMIT FILE nOo191 MmCP=~1=0
ATIRIBUTES RESULT UPDAIE LINE D0O285 MCP=DATAUM
AX HSC [NPUT MESSAGE no214 RKJL
BACKUPD FRIURITY (F RJUE DO1B7 kJE
BADIC DET FUNCTION IN DUO194 BASIC
BAGIC "INPUT™ STATEMENT IN DU209 BASIC
BAS|C COTANGEFNT PUNCTION IN DOL1YS BASIC
BASIC UHARACTER ULATA EXTENSIUN DOl62 BASIC
BASLC" UOLLAR UPTIUN "OLD DuUl93 BASIL
BUNAME VALUE AND DOU1B9 KJL
bEIWELEN RJE STATIONS 5SS NU1YD kJt
BINDING PLT DO143 PLI
BINDING ALGUL TU ESPUL NDO156 BINDEK

BINUING INTFRMED LFVEL GLOBALS DO144
BLANK FIELD UN FURMATTED TNPUT NU280 ESFULINTHN

olLUCK USE ROUTINE SHURT nou249 COBOLL
BUULEAN INTRINSIC ACCEPT AS Dou267 ALGUL
sUbtER CHAQOS THAF nu277 CANDE
vYle VAKIABLCL no1es  nDL

CARD CHARACTER UPTIUNS DOLLAR NDU228 FUKRTKAN
CAany FlLt OMPRINTIT = p0o265 OMFRINIIT
CAKD UPTION LIMIT UOLLAR DO206 BASIC
CARD UPTI1ON " IRST™ LDOLLAR NDO153 FUKTRAN

CARD UPTIONS POKTRAN DULLAR ND0230 FOKTKRAN



KWIC SUBJECT

Ralt

CARD OUPTN "WRITEAFTER™ DOLLAR
CARD PROCESSING DOLLAR
CARD STATEMENT DOLLAR
CARRIAGE CONTROL

CARRIAGE CONTROUL VALUES

CASE STATEMENT SYNTAX

CHAQS TRAP BUFFER
CHAR CUNTINUATLUN MAT INPUT
CHARACTER DATA EXTENSION BASIC
CHARACTER FUNCTIUN "ASCH
CHARACTER OPTIONS UDOLLAR CAKRD
COUE FILES MULTIPLE MCP
COUE SWAPPING TIME SLICING AND
COMMAND EXCLULE
COMMENT SIGN APOSTRUPHE = AS
COMPACTIUN OM = DLATA

COMPILATION OF CUMPILLERS

COMPILERS COMPILATIUN UF
COMPILES SEPARATE
CUNTINUATION MAT INFPUT CHAR
CONTRUOL CARRIAGE
CONTROL VALUES CARRIAGE

CONTROLD SEGMNTATN ALGOL « USR
CURE DATA TRANGFLR CORE T0O
CORE TO CORE DATA TRANSFER
COIANGENT FUNCTIUN IN BASIC
COUNT RECURD
CURKENT AFTER MUDLIFY = SIORE
CUKKENTBLOCK FILE ATTRIBUTES:«=
DAITA CUMPACTION OM =
UATA EXTENSION BASIC CHARACTER
UATA FUNCTIONS TIME AND
UATA STMT EXTENSIONS RESTORE &

PAGE

INDEX
SYSTEM
NOTE  FURCTIUN
N0253 ALGUL
no224 CObUL
DO152 BASIC
NOL170 NUL
no2s82 1I=u
N0218 ALGOL
N0277 CANDE
00198 ESPULINTRN
00162 BASIC
00203 - HASIC
D0228 FOKTRAN
Dol84  MCP
poire MCP
N0186 CANDE
DO204 BASIC
No259 LM6T0U
no217
no217
o246 PLI
D0198 ESFULINTRN
DOL70 NDL
no2s2 I=u
PUZ7E  ALGUL
N0165 FOKTRAN
DO165 FOKTRAN
NDO195 BASIC
DOLYY BALKUP
nU264 DOMET00
D0196 MCE=1=U
DOR59 DLM6700
No162 BASIC
D0163 BASIC
o164 BASIC
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KRWIC SUBJECT INDEX

SYSTEM
sals NoTE RUbCTIUM
DATA TRANSFER CORE TO CORE DO165 FUKRTRAN
UATACOM ERROR LOGGING D0234 MCP=DATALM
UCALGUL QUEUE ATIRIBUTES N0149 DCALGOL
UCALGUL QUEUE TANKING DV279 DATACUM
UCP FAULT REPORTING N0240 CANDE
UCP FAULT RESULT D0233 MCP=DATACM
UCPPRUGEN UNITE NOL & Dp0272 NDL
WCSTATUS SYSTEM NO250 DCSTATUS
UCSYSTEMTABLES INTRINSIC NO171 MCE=DATACM
UCnRITE FUNCTIUN UPDATE LINE D0199 MCP=DATALM
DOL EXECUTION . bOM = nOo257 DM6700
UDL WARNING DM = D0269 DM6700
UECk OQUTPUT NON=SAVE DO166 ESHOL
VECLARATIUN PRUCEVDUKE Do242 ESFUL
UECLARATIONS PLI FILE Du225 FPLI
UESIGN OF RECOVERY PUK DM6700 DO284 LM6T700
VET FUNCTION IN BASIC NO194 BASIC
VIALUVUT ERROKR RESULTS N0192 DCPPROGEN
UJ SET wWITH [A MODIFY OKDER UF DO263 DMe70U
UM « DATA COMPACTION D0259 DMe6T700
uM = DUL EXECUTION 00257 LM6T00
UM = DUL wARNING N0269 DMe70UV
UM e NEw STATUS N0290 OM6700
UM = REQUEST HANUDLER EXECUTIUN D0255 ODMo700
UM = SUL EXECUTIUN 00258 O0OM6700
UM e SDL IMPROVEMENTS NUeS6 DM6700
UMPRINTIT = CARD FILE N0265 DMPRINIIT
UMUPDATE N0254 UMGTOO
UM6700 DESIuN OF KECOVERY FUR DU284 DM6700
UOLLAR CARD CHARACTER OUPTIUNS 00228 FOKTRAN
VOLLAR CARD UPTIUN LIMIT D0206 BASIC
UULLAR CARD OPTIUN "FIKST" D0O153 FORTRAN
DULLAR CARD UPTIUNS FURTRAN D0230 FOKIRAN

230



PAGE

KWIC SUBJFCT INDEX

nuic

DOLLAR CARD GPTN "WRITEAFTEK®
UOLKAR CARD PROCESSING

UOLLAR CAKD STATEMENT

UOLKAK QPTION WRITEAFTER
VULLAR QPTION "OLD BASC®
VUOLLAR OPT1ONS ESPUL
DP MESSAGE Tu RJE

OP QPTIGNS

DUMPINFG AND LOAUDINFO IN ALGUL
eDIT INHIBIT SYNC
LMBEVDED SETS GLOBAL PUR
ENTRY VARIABLES IMFLEMENTED
ERKUR SUBTRACT STATIUN
ERNQR RESULTS DIALOUT
tRRUR LOGGING DATACOM
ESFOL EVENTS IN
ESFOL BINDING ALGOL TO
ESPUL DOLLAR OPTIONS

EU MAINTENANCE

EVENTS IN ESPOL

EXCLUUE COMMANUL

EXLCUTION OM = DUL
EXLCUTION UM = SUL
EXECUTIUN UM = REQUEST HANULER
EXPANDED "IF" SYNTAX

EXPLICLT ATTRIBUTE IMPLEMENTED
LXFONENTLATIUN & MULTIPLICATN
LEXPRESSIUNS FUOINTER
EXFRESSIUNS PUINTER
EXTENU "HHUTAL"™ &k "FPEDANIIC"

EXTENSIQON HASIC CHARACTEKR DATA
EXTENSIONS KESTUKE & UDATA STMT
FAULT REPORTING pew

SYSTEM
NUTL

00253
pu224
N0152
Do270
n0193
no241
no173
N0202
no211l
nolet
noz260
poiv4
no17eé
bol192
no234
NO140
Do156
nou241l
nu2sl
N0140
nolse
nouesrt
N0258
NOeSsS
nu2os
DUlYrS
noes3
no1s3
nu24s
hu283
nDolez2
holed
hu24d

FUNCTIUN

ALGUL
(O0vlL
BASIC
ESFOL
BAS1C
ESFUL

RJE

RJL

ALGOL
DCHFPRUGEN
UM&700

FL
MCP=DATACM
DCFFRUGEN
MCP=DATAULM

ESFUL

BINDEK
ESrUL
SCHR
LSruL
CANDE
LMLT00
DM6700
LbM6700
BASIC
FLl
LSPOL
ALGOL
tSruUL
CANDL
BASIL
BASIC
CANVE

231



PAGE

KWIC SUBJECT INDEX

i

FAULT RESULT oee
FEATURES FOR SYSTEM MCSII NEW
FIelLD ON FORMATTED INPUT BLANK
tILE DMPRINTIY = CAKD
FILE ATTRIBUTES

tILE ATTRIBUTES = CURKENTHBLOCK
FliLe ATTRIBUTES = TIMELIMIT
FILE DECLARATIUNS PLI
FILE IDENTIFIER

tILE SEARCHING PRINT
PILES MULTIPLE MCP COULE
FLUW MANAGEMENT WORK
FUR DM6700 UESIGN UF KECOVERY
FOr EMBEDDED SETS GLUBAL
FUR RSVP & SNTX MISTRY PROCSNG
FOR SYSTEM MCSIL NEw FEATURES

tURMAL PRUCEUDURES

FORMAT MODIFRS=FURTRAN K AND §$
tORMATTED INPUT BLANK FIELD UN
FORMATTER NEW
FORMMESSAGE ASSIGNED LP
FORMMESSAGE THROUGH RJE

FORTKRAN
FURTRAN
FUKTRAN
FOURTRAN
FUNCTIUN
FUNCTION
FUNCTIUN
FUNCTLON
FUNCTION
FUNCTLUN
FUNCTION

STATISTICS IN

DOLLAR CAKRD OPTIONS

UPTIMIZATIUN

VECTOR MODE IN ALGUL &
NUM
"ASC" CHARACTER
"LENGTH" STRING
UPDATE LINE UCWRITE
MOVE STATION=UCWKRITE
IN BASIL OET
IN BASIC CUTANGENT

SYSTeM
NOTE

no233
noest
noe2so
Do265
D0235
NDO19Y6
pU191
No225
D232
no21s
nols4
ho210
no2e4
no2e6o
nu2is
N02s51
no147
no2r7i
Du2480
No1s50
nuar3
bolas
noz2sav
N0230
DO146
Nnu145
no197
no203
NO154
no199
00200
N0194
DO195

SFUNCTIUN

MCP=DATACM
MCSI1I
ESPULINTRN
DMPRINTIT
MCP=]=U
MCF=]=y
MCPe]=U
PLI
FUKTRAN
RJE

MCPF

MCF

DM6700
OM6700
CANDE
MCSTI
ALGOL
ESFOLINTKN
ESPULINTKN
ESPULINTRN
MCP

RJL
FORTRAN
FOKTRAN
FORTRAN
ALGUL
BASLIC
BASIC
BASIC
MCP=0ATACLM
MCPeDATACM
BASIC
BASIC
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SYSTEM
Anie NUTE  FUBCTIUN
FUNCTLIONS STRING DO178 BASIC
FUNCTLONS TIME ANO DATA DO163 BASIC
FUNCTIONS MULTIPLE STMT "DEF"™ Dp0182 BASIC
GLUBAL FOR EMBEDUED SETS N0260 DLM6700
GLUBALS BINDING INTERMED LEVEL DO1l44
GO TO STATEMENT SWITCH NU169 NLL
HANDLER EXECUTION DM = KEQUEST N0255 DM6700
HISTRY PRUCSNG FUR RSVP & SNTX ND0238 CANUE
1 MUDEL D0266 ALGUL
LA MOQULFY CRDEK OF OJ SET WITH DO263 DMe700
1w PROGRAM ANU PATCH DU158 ALGUL
[ULNTIFIER FILE N0232 FOKTRAN
LUENTUFIERS TRUNCATED D0160 FORTRAN
IMPLEMENTATIUN SM MESSAGE D0201 RJE
IMPLEMENTED ENTRY VARIABLES DpO174 PLI
IMPLEMENTED EXPLICIT ATTRIBUTE DO175 PLI
LMPROUVEMENTS PLI 10 nol42 PLI
IMPROVEMENTS DM = SUL D256 DM6700
IMPROVEMENTS "PRINT"™ STATEMENT no221 BASIC
INACTIVE STATIUN RSC OUTPUT TO D0216 RJE
INCREASE MAXSTATIUNSs, MAXTASKS DU236 LANUE
ANDEX PARAMETERS SUL = pu268 DLM670L0
INOICATOR "END™ AS RANGE STUP D0181 BALKUP
INHIBIT SYNC EDIT NO161 DCFPKUGEN
INLTIALIZE PRIMAKY GUEUE N0286 MCP=DATACM
INITIALLIZE RETRY DO167 NDL
INPUT BLANK FIELU UN FORMAYTED D0280 ESPULINTHN
ANPUT CHAR CONTINUATION MAT D0O198 ESFULINTRN
INPUT MESSAGE AX RSC D0O214 RJt
INPUT*UUTPUT STATEMENTS N0208 BASIC
INSTALLATIUN INTRINSICS N0220 ALGUL
INTERMED LEVEL GLOBALS BINUDING DOl44
INTRINSIC UCSYSTEMTABLES D0O171 MCF=DAIACM
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Kale

INTRINSIC ACCEPT AS BODLEAN
INTRINSIC nSTFEn THE WOKD
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