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INTRODUCTIOM TO IHI 
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IHI . IS AN INTERACTIVE... EASY TO USE INTERPRETIVE PROGRAMMING LANGUAGE. 
AL THOUGH IT IS A GENERAL PURPOSE COMPUTIMG LfiNGUAGE.. ITS DESIGN PH IL.OSOPHY · 
IS BASED ON THE NEEDS INHEREMT Jt.l A HY8R ID COMPUTING EMVIRONMENT. IHI 
IS THE OUTGROl.JTH OF MANY \'EARS OF E~~PER I EMCE AT APPL I ED DYNAMICS .. 
US I NG AMD. MOD I FV I MG OTHER I NTERPF~ETI VE PFWGl~AMM ING LAMGUAGES.. SUCH AS 
DAf(TMOUTH BASIC .• HVBRID BASIC OIYEJASIC) .. INTERACTIVE HYBRID E~~ECUTIVE 
(!HE>.. FOIHRAN INTERPRETER (FSL. JUST TO NHME A FELJ. 

INTERACTIVE HYBRID COMMUNICATION CAPABILITY IS ESSENTIAL FOR EFFICIENT 
ANALOG AND HYBRID PROGRAM DEVELOPMENT AND DE8UGG ING. IHI . IS USEFUL IH 
A HYSR ID SYSTEM rn MUCH THE SAME l\IA'i' THAT 11 0N-LINE-DEBUGG ING 11 FEATURES 
~RE SOMETIMES INDISPENSABLE IN DIGITAL PROGRAM DEBUGGING. IHI IS 
DESIGNED TO RUN CONVENIENTLY OM BOTH SMALL AND LARGE (MULTI-CONSOLE) 
HYBRID SYSTEMS. 

IHI HAS ALL THE NECESSAR\' STATEMENTS CVIA SUBROUTINE CALLS) TO "PUSH 
THE BUTTONS 11 OM THE f-H'IALOG COMPUTE!~ .. riS UELL AS ALL .THE Bi'.:'iS IC HYBRID 
COMMUNICATION CAPA81LITV PROVIDED 8\' THE HCR .. S (HYBRID COMMUNICATION 
ROUTINES). IHI ALSO ALLOLJS D rnECT f':iCCESS TO THE COMPONENTS rn THE 
(.'1NALOG COMPUTER US IMG CONVEl·HENT ~1NALOG DEVICE MNEMotHCS; FOR E>~AMPLE .. 
TO SET A COEFFICIENT DEVICE .. THE USER CAN SIMPLY TYPE: 

COF003 = .2367 

OR TO READ OUT THE VALUE OF AN AMALOG COEFF IC I ENT AND LISE IT IN AM 
EXPRESS I OM.. THE USER M'I GHT TYPE: 

A=COF000/10 

OR TO PR INT OUT THE VALUES OF SEVER~iL ADC CHANNELS: 

PRH ADC000 .. ADC001 .. ADC002 .. ADC003 .. ADC004~ADCG05 

MOST HYBRID COMMUNICATION ROUTINES CHCR .. S) Cf.1N BE CALLED FROM IHI. 
THE HCR C.ALLS FROM IHI ARE OF THE SAME FORM AS THE HCI~ CALLS 
FROM FORTRAN IV; THUS THE USER MEED MOT LEr~RM TLJO LIBR~IR IES OF HYBRID 
COMMUNICATION ROUTINES. ALSO .. AS AN ADDED FEATURE,. SOME HCR .. S LJlLL 
ACCEPT UNITY SCALED ARGUMENTS .. L.JH ICH ARE COMS I STENT WITH THE UM ITY 
SCALING USED FOR THE r-1tlFiLOG DEVICE MNEMONICS. 

IHI HAS BOTH A II DEFERRED II AND AN II I Ml1ED IATE II MODE OF PIWGRAM E><ECUTI ON. 
(MUCH LI l<E II S.AS I c II) • IM THE II I Ml"IED IATE II t·iODE.. IH l STATEMEHTS AND COMMANDS 
ARE ~NTERED BY THE USER AND EXECUTED IMMEDIATELY. THIS MODE OF OPERATION 
IS USEFUL WHEM IHI IS US!:D AS A HYBR lD DEBUGG !MG. TOOL Ol~ CiU ICI< CALCULATOR. 
USUALLY PROGRAMS ARE PREPARED TO BE EXECUTED IN THE 11 DEFERRED 11 MODE. IN 
TH Is CASE.. EACH STATEMEMT Is ~1SS I GMED n srnTEMENT NUMBER l&I I CH DEF IMES 
ITS POS ITIOM IN THE E><ECUTIOM O!= THE PFWGRAM. 
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THE USER CAN PREPARE AN IHI STORED PROGRAM 11 0FF-LIME 11 MUCH AS HE WOULD 
PREPARE A FORTRAN SOURCE PROGRAM.. OR HE CAN ENTER.. RUN.. AND DEBUG A 
PROGRAM INTERACTIVELY WHILE RUNNING IHI. THE USER PROGRAM CAN BE INPUT 
FROM OR OUTPUT TO EITHER THE OPER1~Tm~ COMSOLE .. A FILE OM MASS STORAGE .. 
OR ~)tW r~PPROPR !ATE l/O DEVICE. 

IN GENERAL .. THE EXECUTION OF MOST IMTERPRETIVE LANGUAGE PROGRAMS 
IS MOT AS FAST AS THE EXECUTION OF COMPILEIQ GENERATED OBJECT CODE. 
IHI HAS A PASS 1 PRE-PROCESSOR WHICH MINIMIZES THIS LIMITATION AND SPEEDS 
THE RUN TIME IMTERPRETATIOM OF STORED PROGFU~MS BY GENERATING A PARTIALLY 
INTERPRETED INTERNAL FORM OF THE SOURCE CODE. 

THE l/O CAPABILITY OF IHI IS MUCH THE SAME AS FORTRAN IV STYLE l/0.-
WI TH THE (4'DD I TI ON OF SEVERAL F rnED FORMAT PR INT STHTEMENTS. rn I PROV IDES 
FLEXIBLE INPUT AND OUTPUT OF BOTH PROGRAMS AND/OR COMPUTED J)ATA TO ANY. 
APPROPRIATE PDP-11 1/0 DEVICE. OUTPUT OF DATA CAN BE FORMATTED MUCH THE 
SAME Wr-W AS IN FORTRAN IV .. AND INPUT DATA IM ANY FORMAT CINTEGER .. REAL 
FLOATING~ OR EXPONENTIAL) CAN BE READ USING ON~ FLEXIBLE SPECIFIER: 
THE USER NEED NOT WORRY ABOUT DATA ITEMS BEING ENTERED IN A Fl><ED 
COLUMN~ RIGHT JUSTIFIED" ETC ... f.IS HE DOES IH FOIHl~AN JV. 

THE VARIABLE NAMING ·CONVENTION !S ALSO CONVENIENT IN THAT IHI . 
ALLOWS VAR I ABLE HAMES CONS I S"fI MG OF FROM 1 TO 6 ALPHf-H"IUMER IC CHARACTERS. 

IHI PROGRfiMS CAN BE COMMENTED BY SIMPLY PRECEEDING A COMMEMT WITH A 
II; II • A COMMEMT cr~N AP PE Ar~ ANYlJHERE IM A STl-tTEMENT LI NE AND I H I LJI LL 
IGNORE THE REST OF THE LI NE FOLLOW I NG THE 11

; 
11 

• FOR E><AMPLE: 

10. 10 ; TH IS STATEMENT IS JUST A COMMENT 
10.20 A==l ;ASSIGN A VALUE TO n 
10.3l1 ;Bn2 ;NOP A STATEMENT 

TO IMPROVE READAB IL ITV.. IHI ALSO PERMITS CAND. IGNORES> ANY NUMBER OF 
BLANKS OR TABS BETLJEEN S\'MTACTIC EMTITIES IN A STATEMENT. 

IHI HAS MANV ADVANTAGES OVER A COMPILER ORIENTED LANGLJl'IGE. IT 
PROVIDES A CONVENIENT MEANS OF ACHIEVING INITIAL FAMILIARITY WITH THE 
OPERATION OF A HYBRID COMPUTER SYSTEM. TH IS IS ESPEC If.tLLY IMPORTANT 
IN AN EDUCATIONAL ENVIRONMENT. FOR ON-LINE HYBRID DEBUGGING" IHI IS 
MUCH EASIER TO USE THAN l·JR ITIMG .. COMPILING.. LINK ING.. INSTALLIMG" AND 
FINALLY EXECUTING A FORTRAN IV PROGRAM WHICH INTERROGATES THE ANALOG 
COMPUTER .FOR PROBLEM DEBUGGING. IHI ALLOLJS THE USER TO SIT AT THE 
PDP-11 OPERATOI~ CONSOLE.. COMPOSE mm E>\ECUTE IMMED IATEL y A HYBRID 
COMPUTATIONAL ALGORITHM .. AND SEE AT ONCE IF IT LJORKS ns E><PECTED. ANY 
USER FAMILIAR WITH FORTRAM IV OR Bl-'1S IC PROGr~AMMING lJlLL FIND IHI EASY 
TO LEARN AND USEFUL IN MANY ANALOG/HYBRID APPLICATIONS. 
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TERMS AMD CONVENTIONS USED IN THIS MANUAL 

TH IS SECTION DEF IMES F1 NUMBER OF TERMS AND CONVENTIONS USED IN TH IS 
MANUAL. 

RS><-11 

MCR> 

LUN 

< > 

c: J 

GGvLL 

RAD50 

VERB 

REAL TI ME O?ERIH H:G SYSTEM FOR TME PDP-11 

RS><-11 MONITOR COMSOLE ROUTINE PROMPT 

LOGICAL UNIT MUMBER 

THESE SYMBOLS ARE USUALLY USED TO DELIMIT 
THE MAME OF A SYNTACTIC ELEMENT,. OR ~1 CLASS OF 
ELEMENTS,. SUCH AS: 

<VARIABLE> 
<v,:::R IABLE LIST> 
<CONWOL Z> 

BRACKETS ARE USED TO DELIMIT OPTIONAL PORTIONS 
OF A SYMTnCTIC DEFINITION. 

IND I CATES AN IHI SniTEMEtff NUMBER.. L.JHERE 11 GG 11 

( 1-99) IS THE GROUP HUMBER HND "LL 11 
( 1-·99) IS 

THE LINE tlut18ER. IM SOME UlSES THE ".LL u IS 
OPTIONAL AND THE ENTIRE GROUP IS REFERENCED. 
ALSO.. IM 1'10ST CONl'DCfS,. THE srnrrnENT NUMBER 
cm1 BE !MD ICATED fJS ~) VAR If.-)BLE OR fiR IlHJ-'JET IC 
E><PF<ESS IOM. THE IMlCGER PORT! OM OF THE REAL 
VALUE IS THE GrWUP ( GG) AMD THE Fl~ACTI ONAL PART 
IS THE LINE NUMBER (LL). 

I NTERNr'.iLL Y.. IHI STORES ASC I I HAMES IN 
RAD D< 50 PACI< ED FORM. THE VAL! D RAD50 
CHARACTERS ARE: <Bt.HMIO .. A-Z .. 8-9 .. n. 11

,. AND 11 $ 11
• 

11 VERB 11 REFERS TO THE IN I TI AL SYMTACTI C ELEMENT 
IN A COMMAMD OR STrHEMENT.. I.E. 11 l<UN 11

,. 
11 LI-ST 11 

"READ 11 
.. "FORMAT",. ETC. 

BLANKS & TABS THE USER CAN FREELY INSERT ANY NUMBER OF 
E:LANl<S AND/OR TABS BETWEEN SYlfff-1CTIC ELEMENTS 
IN IHI COMMANDS AND STATEMENTS. HOLJEVER.. BLANKS 
AND/OR TnBS CAN NOT BE INSERTED WITHIN A 
SYNTACTIC ENTITY,. SUCH AS A VARIABLE NAME .. 
STATEMEMT II VERB II.. MIJMER I c CIJHSTt'.::MT.. ETC. 
THERE ARE SOME IMSTAMCES LJHERE A MOM-RAD50 
CHARACTER OR A BLr:iHI~ OR TAB IS M;:;t-IDATORY,. FOR 
E><HMPLE .• FOLLOWIMG l"lOST II-I I STHlHIENT 11 VER8S II. 

IN THESE Cf-'1~ES .. A BLAMI< rs ~;1-IOt.JN IM THE 
STATEi"iEtff S\llTA>C 
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IMMED !ATE MODE IN THE 11 IMMED !ATE 11 MODE. OF EXECUTION ANY WlL ID 
IHI COMMAHD OR STATEMENT ENTERED IN RESPONSE 
TO THE 11 It'lMED IATE II MODE PROMPT 11 ? II IS E><ECUTED 
IMMED IRTEL Y. IF (..) STATEMENT IS Pf~ECEDED BY 
A STrHEMEMT NUMBER ( GG. LU .. THE STATEMENT IS 
STORED FOR EXECUTION IN THE "DEFERRED" MODE. 

DEFERRED MODE STATEMENTS PRECEDED BY STATEMENT NUMBERS 
ARE STORED FOR 11 DEFEr~i·~ED 11 MODE E>~Ecur I OM. 
WHEN THE STORED STATEMENTS ARE E><ECUTED IN 
THE 11 DEFERRED II MODE ... THE E><ECUTION Pi~OCEEDS 
ACCORD IMG TO STATEMENT NUMBER .. Fr~OM THE 
SMALLEST TO THE LARGEST.. OR THE PROGRAM 

PROMPT MODE 

FLOLJ IS DETERMINED BY THE STATEMENT E>(ECUTION 
( 

11 JUMP 11 
l' 

11 GOSUB 11 
.. ETC.) 

THE PROMPT MODE IS ENTERED BY TYPING 
11 PRMT VER8 11 IM RESPONCE TO 11-11 .. S 11 ? 11

• 

THEREAFTER .. IHI WILL PROMPT WITH: 11 ?VERB 11 
.. 

AMD THE.USER MAY TYPE THE REMAINDER IF THE 
STATEMEMT. IHI LJILL INTERPRET THE STflTEMENT 
THE s1-1ME AS 1 F THE usrn Hr~D TYPED THE '1 VERB 11

• 

THE USER rnw E><IT Fl~Ot1 THE PROMPT MODE BY 
TYPING A CARRIAGE RETURN IN R~SPONCE TO 11 VERB 0

• 

ONLV A SUBSET OF THE IHI COMMAMD AND STATEMENT 
VERBS ARE LEGAL (SEE APPEMD D~ r:1). 

DIFFERENCES UNDER RSX-11 D AHD RS><-11 M 

1) LINDER RSX-11 D <CONTROL >~> IS USED TO INTERRUPT A RUNNING 
DEFERRED MODE PROGRAM BY RUNH IHG THE TASI< 11 TTYN><>< 11 

.. L.IHERE 
11 X>< 11 IS THE TLJO DIGIT OCTAL TERMINAL NUMBER. 

UNDER RS><-1 lM HffERRUPT VIA <CONTROL >~> IS NOT SUPPORTED. 
INSTEAD 0.F <CONTROL ><> .. THE USER TYPES 11 PUNT" OR 11 PUN 11 TO 
INTERRUPT A RUNNING DEFERRED MODE PROGRAM. THE UNSOLICITED 
INPUT GOES TO II MCR II .. lJH I CH . RUNS THE TASI< II ••• PUN II • 

2) UNDER RSX-llM THE ERROR MESSAGE FILE "IHIINS.MSG 11 DESCRIBED 
IM CHAPTER 8 IS NOT USED. THE EQUIVALENT ViESSAGES ARE 
STORED IN MEMORY AND PRINTED WHEN NECESSARY. 
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LOADING AND RUNNING IHI 
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THE INTERACTIVE HYBRID IMTERPRETER IS RUN MUCH AS AMY OTHER RS><-11 
SYSTEM PROGR11t1 BV TYP !NG ( IN RESPONSE TO THE MCR Pl~Of'IPT) : 

MCR>IHI C<COMMAND STRIMG>J 

IF THE OPTIONAL <COMMAND STRING> IS NOT ENTERED .. THEM IHI PROMPTS AS 
FOLLOWS .. REQUESTING A <COMMAMD STfHMG> . 

IHI> 

THE <COMMAND STRING> FORMAT AND MEAN ING IS DEFINED AS FOLLOLJS: 

@<FILE SPECIFICATION> 
OR /SlJ/SLJ/S~J •.• 

LJHERE THE FIRST FORM IND I CATES THAT COMMANDS TO IHI WILL COME 
FROM THE FILE INDICATED IN THE IMD IRECT <FILE SPEC IF I CATION> .. 
AND THE SECOND FORM IMD !Cf.HES A LIST OF SLJITCHES LJH ICH 
INITIALIZE OR COM1'11~ND THE IHI PROCESSOR. 

NOTE: ff NEITHER FORM IS DES IRED .. THE USER l.f~N S·IMPL Y 
TYPE <CARRIAGE RETURN>. 

THE FIRST FORM OF THE <COt'IMAl'lD STRIMG> INDICATES AN INDIRECT FILE W~ICH 
lJILL CONTI~ rn AN OPTIONAL <COMMAND STRING> rn EITHER FORM .• FDLLOl,JED 
BY ANY NUMBER OF "IMMEDIATE" MODE COMMANDS AND/OR "DEFERRED" MODE IHI 
STATEMEMTS (PRECEDED BY A STATEMHIT NUMBER) • r~EFER TO THE ME>ff SECT I ON 
OF TH IS CHAPTER FOR FURTHEF~ DISCUSS ION OF !MD IRECT COMMAND FILES. 
FOLLOW I NG THE EXE CUT I ON OF THE COMMANDS . IN THE I ND I RECT COMMmm. F I LE .. 
EITHER MCR F~ETURNS,, IF THE IMD IRECT COMMAND FILE SPEC IF I CATION IS ENTERED 
ON THE St~ME LI NE AS THE MCR PROMPT: 

MCR>IHI 0FILE 
MCR> 

OR IHI RETURNS TO THE 11 IMMEDIATE" MODE AND PRINTS ITS PROMPT "? 11 

IF THE INDIRECT COMMAND FILE SPECIFICATION IS ENTERED FOLLOWIHG THE 
IHI PROMPT II IHI> 11

: 

MCR>IHI 
IH I>@F ILE 
? 

IF THE INDIRECT COMMAMD FILf;: SPECIFICATION IS ENTERED IN RESPONSE TO 
11 IHI> 11 OR AS FOLLOWS: "MCR>IHI @FILE" .. THEN THE FIRST RECORD IM THE 
IMDIRECT FILE MUST BE:: A VALID <COMMAND STRIMG> AS DEFINED IM CHAPTER 2 .. 
OR A BLANK RECORD TERMINATED BY A <CARRIAGE RETURN>. 
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THE SECOND FORM OF THE COMMAND STRING CSLJ/SW/S~J ••• ) IS A LIST OF SW.ITCHES 
DEFINED AS FOLLOWS: 

SWITCH CODE 

C0 
Cl 
ID 

MEANING 

ATTflCH TO AN~1LOG CONSOLE 0 AND ADC 0 
ATT(4CH TO f1MALOG COMSOLE 1 AMD f'JDC 1 
PrrnH IHI VERSION NUMBER AMD POOL s IZE,,. 
IGMORE r~NY OTHER Sl·JITCHES .. AMD ISSUE 
AMOTHER PROl'IPT 11 IHI> 11

• 

THE SECOND FORM OF THE <COMMAND STRING> IS MOT VERY USEFUL IF ElffERED 
ON THE SAME LINE AS THE MCR PROMPT ( uMCR>") I.E. 

MCR>IHI /C0 
MCR>, 

SINCE AS ILLUSTRATED.. IHI ATTnCHES TO CONSOLE 0 AND IMMEDIATELY 
E~< I TS AND MCR RETURNS • 

ONCE IHI HAS INTERPRETED THE INPUT <COMMAND STRING> AND E><ECUTED ANY 
IMMEDIATE MCJDE COMMANDS .. IM THE cr=-1SE OF AN INDIRECT COMMr~ND FILE .. IT 
RESPONDS LJITH ITS 11 IMMED H'ITE 11 MODE F£0UEST FOR . INPUT PIWMPT: 

? 

THERE ARE TLJO MODES OF OPERATION OF IHI: 11 IMl1ED I11TE MODE 11 AND 
"DEFERRED MODE II. IN THE II IMMED InTE II MODE~ IHI I.JILL IMMEDIATEL y E><ECUTE 
THE STATEMENT EMTERED IN RESPOMSE TO THE 11 ? 11

• THERE ARE A NUMBER OF 
11 IMMEDIATE "-MODE-OML Y IHI COMMHMDS LJH ICH n·1PLEMENT IHI CONTROL 
AND COMi"iAND FlltiCTIONS. IN THE 11 DEFrnl<ED 11 MODE OF OPERATION .• 
STATEMENTS PRECEDED BY A STfffEMHff t~UMBER OF THE FORM: 

GG.LL 

WHERE 11 GG 11 IS THE GROUP NUMBER 0 TO 99) 
AND 11 LL 11

. IS THE LINE NUMBER Cl TO 99) 

ARE STORED IN MEMORY AND E><ECUTED AT A LATER TIME. "DEFERRED 11 MODE 
STATEMENTS CAN BE ENTERED IN RESPONSE TO THE 11 ? 11 OR FROM A FILE ON 
A MASS STORAGE DEVICE CUS ING AN IMD IRECT COMMAND FILE SPEC IF I CATION)· 

TO ABORT IHI AND RETURN TO "MCR>" .. TYPE <CONTROL Z>. TO INTERRUPT A 
RUNNING ".DEFERRED II MODE PROGRriM n~ID RETURM TO THE. IHI Ii lMMED IATE II MODE,,. 
FOLLOLJING THE EXECUTION OF THE CURRENT STATEMENT .. TYPE <CONTROL X>. 
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IHI IMMEDIATE MODE COMMANDS 

THE FOLLOLJIMG IS A DESCRIPTION 01- THE IHI 11 IMMEDIATE" t10DE COMMANDS. 
MOST IHI LAMGUAGE STfHEML:NiS (SEE CHAPTEi~ 7) CAN ALSO BE E>;ECUTED IN THE 
11 IMMEDIATE 11 MODE. 

INDIRECT COMMAND FILE SPECIFICATION 

@<FILE SPECIFICATION> 

ANYTHING THAT CAN BE ENTERED IN RESPONSE TO 11 IHI> 11 OR IHI,. S REQUEST FOR 
INPUT PROMPT ( 11 ? 11

) •• CfiN f!LSO BE STORED IN AN ASCII F !LE AMD EMTERED 
IMDIRECTLV USll'IG THE INDIRECT COMi"1~1ND FILE SPECIFICATIDN. TH.IS APPLIES TO 
II IMMED !ATE II MODE COMMANDS DISCUSSED IN TH IS SECTION,. 11 DEFERRED II MODE 
srnTEMEMTS (PRECEDED BY A STATEMarr ~!UMBER),. OI~ A COMBINATION OF BOTH. 

AN INDIRECT COMMAND FILE MAY CONTA rn ANOTHER INDIRECT FILE SPEC IF I CATION. 
HOWEVER,. THE MA>< I MUM INDIRECT FILE NESTING LIMIT IS 3 (I.E. UP TO 3 
INDIRECT COMMAND FILES CAN BE OPEN AT ONE TIME). 

THE FOLLOWI'MG EXAMPLE OF AN HWIRECT COMMAMD FILE CONTAINS A 11 DEFERRED 11 

MODE PROGR1iM AND THE COMM~lt-IDS TO LIST IT OM THE LIME PR HHEr~ AND RUN IT: 

10.10 ;PRINT A TABLE OF THE SINE AND COSINE FUNCTIONS 
10. 20 FOR I =0 .• 2~;{3. 14159,.. 1 
10.22 SINE=SIN(l) 
10.24 COSINE=COSCI> 
10.30 WRITE(l,.10.48>I~SINE,.COSINE 
10.40 FORMAT(1XC5X,.E14.7)) 
10. 50 NE><T I 
10.60 STOP 

LIST ,.LP:" 
RUN 

ASSUMING THE ABOVE EXAMPLE IS CONTAINED IN 11 D1<0:FILE.CMD.:2 11 ~ THEN 
THE USER CAN ENTER,. LIST,. AND RUN THE PROGRAM BY SIMPLY TYPING 
IN RESPONSE TO ( 11 ? 11

): 

?@DK0:FILE.CMD.:2 

THE DEFAULT DEVICE IS "SY: 11
,. THE DEFAULT E><TENSION Is· 11 .Ct1D 11

,. AND· IHI 
LOOKS FOR THE MOST RECENT VERS IOt~ IF NONE IS SPECIFIED. THE FOLLOLJING 
WOULD BE EQUIVALENT TO THE PREVIOUS SPECIFICATION CASSUMING VERSIOlt 2 
LJAS THE MOST RECENT) : 

?@FILE 
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RUM COMMAND 

RUN 

THE "RUN 11 COMMAND INITIALIZES ALL CORE BLOCl<S ASSOC lATED lJITH RUNNING 
AN IHI PROGRAM AND THEN BEG IMS E><ECUTION OF THE CURRENT STOl<ED PROGRAM .. 
BEGINNING WITH THE STORED STATEMEMT WITH THE SMALLEST STATEMENT NUMBER. 

THE FOLLOWING EXAMPLE. ILLUSTRATES THE EtffRY AND RUMN ING OF A SIMPLE 
"DEFERRED" MODE PROGRr~M: 

?10.10 ANGLE= 6.28*(47.2/360) ;47.2 DEGREES IN RADIANS 
?10.20 PRE SIN(ANGLE) .. COSCANGLEl .. SINCANGLEl/COS(ANGLE) 
?RUN 
SIN(ANGLE) = 0.7334E 00 
COSCANGLE) = 0.6797E 00 
SINCANGLE)/COS<AMGL.E> = 0.1079E 01 
IHI --WARM-- STOP (.ff LINE 18. 20 

? 

WARNING: IF A STORED MODE PROGRAM IS ENTERED FOR THE FIRST TIME FROM 
THE CONSOLE IN THE "IMMEDIATE 11 MODE.. IT IS A GOOD IDEA TO USE THE "LIST" 
OR "SAVE 11 COMMAND TO PRESERVE A COPY OF THE PROGRAM PRIOR TO 
ISSUING A 11 RUM 11 COMMAND. TH IS GIVES A BACICUP COPY ~JH ICH CAN BE USED 
TO RESTORE THE PROGRAM HI CASE IHI MUST BE H80RTED FOR SOME REASON. 

THE USER CAN INTERRUPT A RUNM ING IHI PROGRAM BY TYPING <CONTROL ><>. 
IHI WILL RESPOND ~JHEN IT CO~iPLETES E><ECUTIOH OF THE CURRENT STATEMENT 
AND RETURN TO THE 11 IMMEDIATE 11 MODE. THIS IS ESPECIALLY USEFUL IF A 
PROGRAM GETS HUNG IN AN INFINITE LOOP. 
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LIST COMMAND 

LIST [ .. <FILE SPECIFICATIION> .. l [ GG[.LLJ C .. GGC.LL)J J 

WHERE OPTIOMAL ITEMS AR~ DELIMITED BY [ J .. S · 

THE 0 LIST1' COMMAND CONVERTS THE STm~ED IHI PROGRAM FROl"1 ITS 
lNTERNAL FORM (pr;~CKED 8 INF1RY CODE) TO ASCII F1MD LISTS IT TO THE 
<FILE SPEC IF I CATION> OR TO THE COMSOLE ("TI: IH lSAV. C~'lD 11

) IF NO FILE 
IS INDICATED. IF THE STATEMENT NUl"iPER PAm IS INDICATED .. THEN IHI LISTS 
FROM THE FIRST GG.LL TO THE SECOND CG.LL (INCLUSIVE). IF OMLY THE FIRST 
GG.LL IS INDICATED .. THEM ONLY THAT LINE NUMBER C11 GG.LL 11

) OR GROUP C11 GG 11
) 

IS LISTED •. IF NO STATEMENT NUMBEl~S ARE INDICATED.. TH[N THE ENTIRE STORED 
PROGRAM IS LISTED (EQUIVtiLENT TO "LIST .. <Fll.E SPECIFICATION>-" 1..99.99 11

). 

TO LIST THE ENTIRE STORED PROGRAM OM TH~ LIME PRINTER THE USER COULD TYPE: 

LIST .. LP:·· 

TO LIST ALL STATEMENTS IN GROUP 23 TO A DISI( FILE "IHI. TMP" THE USER 
COULD TYPE: 

LIST ··DK 1: IHI. TMP.. 23 

OR TO LIST JUST LI NE 83. 78 ON THE OPERATOR C:ONSOLE THE USER WOULD n'PE: 

LIST 83. 78 

THE FOLLOWIMG LISTS ALL STATEMENTS FROM LINE 10. 20 UP TO GROUP 30 
rn THE DEFAULT FILE t~AME 11 IHISfW.CMD 11

" SINCE ONLY 11 Dl<l: 11 IS SPECIFIED: 

LIST .. DKl: .. 10.20"30 ;
11 30 11 DEFAULTS TO LINE 11 30.99 11 

;CALL OF GROUP 30 IS LISTED) 

THE FOLLOWING EXF'.'.1MPLE ILLUSTRATES THE USE OF THE 11 LIST" COMMAND: 

710.10 A=l 
710. 30 ZZZZZZ =A*}:<Z 
710. 20 Z=SQR (A) 

?10.10 A=l.11111 
?LIST 

10.10 A=l.11111 
10. 20 Z=SQR (H) 

10.30 ZZZZZZ=A**Z 

?LIST 10.10"10.20 

10. 10 A= 1. 11111 
10. 20 · Z=SQR (A) 

{NOTE: "LIST" IS ALSO A LEGAL "DEFERRED MODE" STATEMENT) 
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DELETE COMMAND 

GG.LL 
DELETE GG[.LLJ [ .. GG[.LLJJ 

WHERE OPTIONAL ITEMS ARE DELIMITED BY [ J .. S 

THE 11 DELETE 11 COMMAND IS USED TO DELETE ONE OR MORE STORED IHI STATEMENTS. 
THE FIRST FORM.. A STATEMEMT MU11BER FOLLOLJED BY A <CHRR IAGE RETURN>~ IS A 
DEFAULT DELETE AND WILL D~LETE THAT STFffEl·iEMT IF IT E>~ISTS. 

THE SECOND FORM lJILL DELETE ALL STATEMENTS FROM THE FIRST 11 GG. LL 11 THROUGH 
THE SECOND GG.LL. IF THE LINE NUMBER 11 .LL 11 IS NOT IHDICATED .. THEN 
ALL STATEMENTS FROM THE FIRST GHOUP 11 GG 11 THROUGH· THE SECOMD GROUP 11 GG 11 

ARE DELETED. ONLY THE FIRST OF THE OF THE Pl~ IR OF STflTEMEtff NUMBERS 
NEED BE SPEC IF IED.. rn ~JH ICH Cr1SE OML y THAT LINE (GG. LU OR GROUP (GG) 
IS DELETED. 

TO DELETE ALL STATEMENTS WITH GROUP NUMBER 11 10 11 THE.USER COULD TYPE: 

DELETE 10 ;EQUIVALENT TO 11 DELETE 10.00 .. 10.99 11 

THE FOLLOLJIMG LJOULD DELETE JUST STATEMEMT 18. 10 

10. 10 
OR DELETE 10.10 

AND TO DELETE ALL STATEMENTS IN P1LL GROUPS THE USER COULD TYPE: 

DELETE 1,.99 

THE FOLLOWING: 

DELETE 10.35,.50 ;
11 50 11 DEFAULTS TO LINE 11 50.99 11 

WOULD DELETE ALL STATEMENTS FROM LINE 10.35 THROUGH GROUP 50 
CALL STATEMENTS IN GROUP 50 WILL BE DELETED). 
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ZAP COMMAND 

THE "ZAP" STFHEMENT DELETES ~1LL CORE BLOCl<S THAT WERE r1LLOCATED EITHER 
BY THE RUNN I MG OF A 11 DEFERRED 11 t'IODE PROGRr::iM OR BV THE E>~E;CUT I ON OF 
11 IMMEDIATE 11 MODE IHI STATEMENTS. TH IS IMCLUDES: 

CALL BLOCl<S 
FOR-NE><T BLOCl<S 
PAUSE-CON BLOCKS 
TEMPORr::1RV 81.,0Cl<S USED BY IHI 
S'it180L rnBLE (VAR If.1f;)L~$ AND ARRAYS) 

"ZAP 0 DOES NOT DELETE THE STORED IHI STATEMENTS CSEE 11 RENEL.J'1 COMMAND). 
IN GENERAL J' II ZAP II DOES THE SAME TH I MG THfH THE II RUN ii COMMAND DOES PR I OR 
TO RUMN ING A "DEFERRED 11 MODE PROGRr~M. A "ZAP •1 FOLLOWED BY A 11 JUMP 11 

TO THE FIRST STATEMENT IM A PfWGf~(-)M IS EQ.U IVHLEtff TO A 11 RUN" COMMAND. 
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RENELJ COMMAND 
,...--------~~--r--. 

RENEW 

THE 11 RENELJ 11 COMMAND DELETES ALL STORED STATEMENTS AND INITIALIZES 
ALL CORE BLOCl<S WHICH HAV~ BE~N f1LLOC1'ffED. THE 11 R~NEW 11 COMMAND IS 
EQUIVALENT TO A "DELETE 1,. 99. 99 11 FOLLOlJED BY r:i 11 ZflP 11 COMMAMD. 
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SAVE COMMAND 

SAVE [><FILE SPECIFICATION>~] [ GGt.LLJ r~GG[.LLJJ J 

LJHERE OPTIONAL ITEMS ARE DELIMITED BY E J··s 

THE 0 SAVE 11 .COMMAND CAUSES THE PACKED 8 IN ARY CORE I MAGE OF THE STORED 
IH l STATEMENTS FROM THE F IRST GG. LL THROUGH SECOND GG. LL TO BE DUMPED 
TO THE <FILE SPECIFICATIOM>. IF NO FILE IS SPECIFIED.. THE STATEMENTS 
ARE DUMPED TO ii SY: IHI SAV. I H l'1 •. A NELJ va~s ION Is CREtHED IF THE FI LE 
NAME SPECIFIED ALREADY E><ISTS. IF MO STATEMENT NUMBER PAIR IS 
SPECIFIED .. THEN ALL STORED STATEMEMTS ARE SP.VED. IF ONLY THE FIRST 
NUMBER IN THE PA IR IS SPEC IF IED.. THEM THE STATEMENT (GG. LU OR 
THE GROUP CGG) IS SAVED. THE 11 LOAD" COMMAND CAN BE USED TO RE-LOAD A 
STORED PROGf~AM THAT lJAS SAVED US ING THE 11Sf1VE 11 COMMAND. 

THE "LIST 11 COMMAND CAN BE USED IF THE USER lJISHES TO SAVE A SOURCE CODE 
REPRESENTATION OF A STORED IHI PROGF~1~M.: A SOURCE CODE REPRESEtffATION OF 
A PROGRAM CAN BE RE-LOADED USING THE nmrnECT COMMAND FILE SPECIFICATION. 

THE FOLLOWING E><AMPLE ILLUSTRATES SEVERAL VALID FORMS OF THE 11 SAVE 11 

COMMAND: 

SAVE 
SAVE ~ DI< 1 : .. 
SAVE .. SAVE. IHI~ 
SAVE .. Sf.WE" 10 
SAVE 10.10 ... 10.20 
SAVE 10 ... 20 
SAVE 10~21 
SAVE ";2 .. 

;TO 11 SY:IHISAV.IHI 11 

; SAVE ALL STATEMENTS TO 11 DI< 1: IH ISAV. IHI" 
; SAVE ALL STATEMENTS TO 11 SY: SAVE.IHI 11 

;SAVE GROUP 10 TO 11 SY:SAVE.IHI 11 

;SAVE FROM LINE 10.10 THROUGH 10.20 
;SAVE GROUPS 10 THROUGH 20 CINCLUSIVEl 
; EQU IVALEMT TO 11 SA'v'E 10 .. 21. 99" 
:SAVE TO 11 SY:IHISAV.IHI:2 11 
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lr~AD COMMAND 
.... !'9rr-,-.,.---'!'--.,.,... 

LOAD f .. <nILE SPECIFieATION>~J 

TH IS STATEMENT CAUSES Tl-IE PACl~rw 8 INHRY COl~E IMAGE OF THE IHI STATEMENTS 
WHICH LJERE SAVED VIA THE 11 ~AVE 11 STHTE;MEMT TO BE LOADED. THE CUl~RENT 
STORED PROGR1:·1M IS DE:LETED PR I OR TO Tl-H~ LOAD I NG Pl~OCESS. THE ·DEFAULT 1,..0AD 
F I LE Is THE MOST RECENT VEnS lON OF .. SY; I HJ sr;v. IHI'" • ANY PORT! ON OF THE 
<FILE SPEC IF I CATION> MOT SPEC IF IED ~HLL DEFAULT TO THE COl~RE$POMD ING 
PART OF THE DEFAULT <FILE SPEC IF IC1~1TION>. 

A SOURCE CODE REPR~$~NTATION OP A DEF~RR~D MODE 'IHI PROGRAM CAN BE LOADED 
BY STORING IT IN A FILE; AND tJSJNG TH~ INDIRt;CT COMM.AND FILE SPECIFICATION 
AS DISCUSSED EARL.IER IH Tl-qS CHAPTER. 

THE FOLLOW I NG ARE SOM[: E><A~IPl-E? OF THg 11 LOAJ) 11 COMMAND : 

LOAD ;~OAD FROM MQST RECENT "SY:IHISAV.IHl" 
LOAD .. SAVE~ ;LOAD MOST RECENT VERSION OF 11 SY:SAVE. IHP 
LOAD ,.Dlq ;FILl~.g>~T~2~ 
LOAD ~DKl;.. ll~AD FROM MOST RECENT "DKl:IHISAV.IHI" 
LOAD .. ;5.. JLOAD FROM ~sY:IHlSAV.IHI;5" 
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OVRLAY COMMAND 

OVRLAY ["<FILE SPECIFICATION> .. J 

THE "0\IRLAY" COMMAND FUNCTIONS LIKE 11 LOAD 11 E><CEPT THAT THE CURRENT STORED 
PROGRAM IS MOT DELETED PRIOR TO THE LOAD ING PROCESS. STATEMENTS ~JH ICH 
ALRE~DY E><IST WILL BE SUPERSEDED BY THE INCOMING STATEMENTS IN THE 
OVERLAY FILE. THE DEFAULT FILE IS "SY:IHISAV.IHI" AND <FILE SPECIFICATION> 
CAN BE USED TO MOD I FY ALL OR Pr:1RT OF TH! S DEFAULT N~IME. 

THE FOLLOlJIMG E><AMPLE ILLUSTRATES THE USE OF THE 11 0VRLAYu ·COMMAND: 

?10.10 WRITE(0 .. 10.20) 
?10.20 FORMATC" MAIN PROGRAM .. ) 
?SAVE .. MAIM' 
?RENEW 
?10.28 FORMATC" SEGMENT 1") 
?SAVE "SEG 1" 
?RENEW 
? 10. 20 FORMAT<-" SEGt1ENT 2 .. ) 
?SAVE "SEG2" 
?LOAD .. 11r1 IN" 
?RUN 
Mr~ IM PROGRAM 
IHI --LJARN-- STOP f:ff LINE 10. 20 

?OVRLAY "SEGl" 
?RUN 
SEGMENT 1 
IHI --WARN--· STOP fiT LI ME 10. 20 

?OVRUW "SEG2 .. 
?RUN 
SEGMENT 2 
IHI --WARN-- STOP AT LINE 10.20 

·? 
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CONTINUE COMMAND 

CON 

THE "CON" COMMAND BECOMES A LEGAL 11 IMMEDIATE'' MODE COMMAND FOLLOWING 
THE EXECUTION OF A 11 DEFERRED 11 MODE 11 PflU$l; 11 STATEMEMT CSEE CHAPTER 7),. 
AND. COHTINUES E><ECUTION OF .lllf£ f>FFERr~ED MODE PROGRr1M AT THE STHTEMENT 
FOLLOLJING THE LAST E>~ECUTED 11 Pf:1USE 11 STATE~1EMT. 

IN THE NORMAL SITUATION THE USEH l·JlLL PR00f1BLY 'TYPE ONE 11 CON 11 

FOR EACH 11 Pr~USE 11 STATEMgMT.. Mot.JEVtR lF HE CONTINUES THE 
D::FERRED MODE Pl~OGRr~M us ING SOM~ OTHtrn STATEMENT <FOR E><AMPLE 
11 JUMP 11 OR 11 GOSU8 11

) .. HH HAS $Tr:1cKED THE CONTINUE ADDRESS FOR THE "CON" 
STATEMEMT AHD 11 CON 11 IS STILL VnL •D, IP F-INOTHER 11 Pf-1USE 11 GETS EXECUTED,. 
THEN "CON II lJlLL BEHAVE MORMALL y r1HD COl'frINUE FOLLOLJIMG THAT 11 PAUSE II. 

HOWEVER .. THE PREVIOUS 11 COM 11 HAS NOT BE:EN FORGOTTEN AS THE FOLLOhJING 
E><AMPLE ILLUSTi~ATES: 

? 10. Hl PAl,,ISE 
710. 11 STOP 
710. 12 PAUSE 
'?10.13 STOP 

?RUM 
IHI --WARN-- PAVSg AT L !NE 10. 10 . 

?JUMP 10. 12 
IHI -~WARH-~ PAUSE AT LINE 10.12 

?COM 
IHI --~JARj'f-- STOP QT LINE 16.13 

?CON 
IHI --WARN-- STOP AT LINE 10.11 

? 
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PROMPT ("PRMT") COMMAND 

PRMT <VEl<B> 

THE "PRMT" COMMAND ALLOWS THE USER TO EMTER AN IHI COMMAND OR STATEMENT 
<VERB> WHICH THEREAFTER l,JI LL BE r~PPEMDED T J IHI .. S NORM~1L PROMPT 11 ? 11 

• 

LJHEN IHI PROMPTS WITH "?VEr.8 11 
.. THE USER l'l~W TYPE THE F~EMA INDEI~ OF THE 

STATEMENT AND IHI LJILL INTERPRET IT JUST HS IF THE USER HAD TYPED THE 
PROMPTIMG uvERB 11

• THE USER t1P1V E~,~IT FROf'I THE PROMPT MODE BY TYPING 
JUST A CARRIAGE RETURN.. AMD IHI lJ I LL PROMPT LJ I TH ITS NORMFlL. 11 ? 11 

• 

OML Y THE SUBSET OF IHI <VERB>S lND ICATED IN APPEND rn A Al~~ LEGAL IN THE 
PROMPT MODE. THE FOLLOWING EXAMPLE ILLUSTRATES USE OF 11 PRMP: 

?PRMT DELETE 
?DELETE 10,.20 
?DELETE 30.20 .. 30.30 
?DELETE 40 .. 50.10 
'?DELETE 
? 

;USER TYPED "10 .. 20" 
;USER TYPED 11 30.20 .. 30.30 11 

;USER TYPED 11 40 .. 50.10" 
; USER TYPED <Cr-tRR lf-IGE f~ETURN> 
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CHAPTER 3 

CONSTANTS .. VARIABLES .. AND ARRAYS 

IN IHI ALL CONST~tNTS AND \IAf.~ I fiBLES ARE STORED INTERNALLY AS 
TWO lJORD s INGLE PREC Is I ON REAL vr~LUES. TH JS y I ELDS ROUGHL y 7 s I GN IF I CANT 
DIGITS OF ACCURACY OVER THE f<EAL NUMBER RAMGE FROM APPRO><IMATELY 
• 28E-38 TO 1. 7E+38 • ONE AND Tl.JO DI MEMS IONED ARRAYS f-IRE ALLOLJED 
AND ARE DIMENSIONED USING THE IHI "DIM" STATEMENT CSEE CHAPTER 7J. 
EACH ELEMENT JN AN ARRAY IS ALSO A SINGLE PRECISION REAL VALUE. 

NUMERIC CONSTANTS 

A CONSTANT CAN BE REPRESENTED IN ItffEGER FORMAT.. FOR E>~AMPLE: 

10000 
0 

OR AS A REAL NUMBER lJ ITH A DEC I MAL PO INT: 

0.0023 
0.0 

OR IN EXPONENTIAL NOTATION (WHERE THE 11 E" FIELD INDICATES l"lUL TIPL !CATION 
BY A POWER OF 10): 

.1E10 
0.2345E-2 
1E+2 

( • 1 * ( 10** 10) ) 
(. 2345 * ( to:::->l<(-2)) ) 

( 1 • 0 * ( 10>::*2) ) ) 

THERE IS NO LIMIT TO THE NUMBER OF DIG ITS THAT CAN BE SPEC IF IED. HOWEVER .. 
WHEN THE CONSTAMT IS EVALUATED THE RESULT lJILL STILL ONLY HAVE ABOUT 
7 SIGNIFICANT DIGITS OF ACCURACY .. AS THE FOLLOWING E><AMPLE ILLUSTRATES: 

?10.10 A=1234567890 
710.20 WRITEC0 .. 10.30lA 
710.30 FORMATC1~ .. E20.13) 
?RUN 
0.1234567910432E 10 

THE FOLLOWING ARE SOME EXAMPLES OF INVALID CONSTANTS: 

E10 
.E-2 
1.3E 
1. 2E. 1 
lE f0 

CAT LEAST OHE DIGIT MUST PRECEED 11 E 11 l 
( II II II ) 

CAT LEAST OME DIGIT MUST FOLLOW 11 E 11
) 

<EXPONENT MUST.BE AN INTEGER> 
(SPACES NOT ALLOLJED WITH IN COHSTAMT> 
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STRING CONSTANTS 

A STRING CONSTANT CONSISTS OF FROM 1 TO 4 CHARACTERS AND IS STORED LEFT 
JUST.IF IED IN Tl.JO LJORDS AS f) r~EAL WtLUE. Cl·ff~RACTER sm IMGS r~:i~E 
DELIMITED BY SINGLE C!UOTES ( »; STRINGS LONGER THAT 4 CHARACTERS ARE 
TRUNCATED TO 4 CHAl~ACTERS AND STR IMGS SHORTER THAN 4 CH!'.-1RACTrns ARE 
PADDED LJITH TRAILING BLANl<S. A S IMGLE QUOTE CAN BE INCLUDED IH A 
STRING BV ENTER ING TWO f1DJACENT SINGLE QUOTES AT THE PO INT LJHrnE ONE 
IS DES IRED IN THE CHnRf1CTER STfHMG. THE FOLLOWING AF~E E>{AMPLES OF 
W'IL ID STRING CONSTAMTS: 

.. ~lBCD .. 

.. A 8 .. 
"ABCDEF" 

.. Ill' 

IS THE STRIMG: ABCD 
IS THE STR !MG: f1 B 
IS THE STRING: ABCD 
IS THE STFHNG: ·• 
IS THE STRING: II 

AND THE FOLLOWING ARE E~~AMPLES OF INVALID STRING CONSTANTS: 

.. ABC 
n++? .• II ,. ,. 
I' 

(MISSING TRAILING DELIMITER) 
(

11 CANNOT BE USED TO DELIMIT A STRING> 
<A NULL STRING IS NOT ALLO~JED) 
CTH IS HAS EVEN LESS MEAN ING THAM A NULL STRING) 
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VARIABLES 

ORD I NARY VAR !ABLES CAN BE NAMED US I NG FROM ONE TO SI>< ALPMANUMER IC 
CHARACTERS" STARTING .LJ ITH nN fiLPHf-'18E'T I c Cl·WiRn'CTER ms IN r=ORTROH IV) • 
THE FOLLOL.JrnG Ar~E LEGr~L VARIABLE Mf1MES: 

v ..... 
NUMBER 
AOfJ000 
L0D5P 

AND THE FOLLOWING ARE ILLEGAL VARIABLE NAMES: 

100A 
s~.;$JLP 

D.J.E. 
ERDVIU)S 

CBEG INS WITH A NUMERIC CHARACTER) 
CBEGINS WITH "$") 
( CONTf.I I NS INVALID 11 

• 
11 S) 

CTOO LONG) 

IN GENERAL THERE ARE NO RES TR I CTED Nr'.:iMES. HOWEVER.. THERE ARE TliJO CLASSES 
OF NAMES" "ANALOG DEVICE MNEMONICS" AND ."ARITHMETIC FUNCTIONS", WHICH 
PERFORM PRE-DEFINED FUNCTIONS rn IHI. USE OF THESE ns Vi~l-HABLE NAM~S 
INVALIDATES THE OPERATION OF THESE FUNCTIOMS. 

ANALOG DEVICE MNEMONIC NAMES ARE OF THE FORM: 

DEVNNN 

WHERE 11 DEV" IS ONE OF THE ANALOG DEVICE 
CODES AND 11 NNN" IS AN ANALOG ADDRESS IN THE 
RANGE 0-59 OR 100-159 

AND ARE NORMALLY USED TO ACCESS THE f'tNALOG COMPUTER CS). IF A 11 READABLE 11 

ANALOG DEVICE Mi·IEMOM IC APPEr:ms TO THE LEFT OF AN II= II .. THEM" IT GECOMES 
AM ORDINARY VARlnBLE. 

PRE-DEFINED ARITHMETIC FUNCTION NAMES CSEE CHAPTER 5) CANNOT BE USED 
SIMULTANEOUSLY AS BOTH VARIABLES AND FUMCTIOMS. THE REASON IS THAT 
ONCE A VARIABLE IS CREATED WITH THE SAME NAME AS AN ARITHMETIC FUNCTION, 
THAT FUNCTIOM CAN NO LONGER BE USED. FOR E>~i:iMPLE" THE FOLLOLJING CREATES 
THE VAR I ABLE 11 S IM 11 WITH rHE VALUE 1. 3: 

SIN=l .3 

AND THE FOLLOlJING WOULD CAUSE AN ERROR MESSAGE CS INCE "SIM 11 IS NOW 
A VAR !ABLE) : 

SINE=SIN(3.14159) 

ALL IHI STATEMENT II VERBS II ( SUCH AS II LET II, II WHEN II.. II REl'-~D II.. II PRE II" ETC. ) 
CAN BE USED AS VAR !ABLE NflMES l.JITH NO CONFLICT. 
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A VARIABLE IS CREATED BY ASSIGNING IT A VALUE~ I.E. 

A= 1 ; CREATES VARIABLE "A" WITH VALUE 1. 0 

OR BY READING IN A VALUE FOR IT: 

OR BY DIMENSIONING IT: 

DIM A<0~0) 

NOTE: TO USE 11 VI R u.· AS AM ORD INA RY VAR lABLE ~ A SYMBOL TABLE ENTRY MUST BE 
CREATED EITHER vrn A 11 D IM" OR 11 READ II STATEMENT I.E. 

READC0~10.10)VIR 
OR DIM VIR(0.0) 
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ARRAYS 

THE ARRAY NAMING CONVENTION IS THE SAME AS FOR VARIABLES CAS DISCUSSED 
PREVIOUSLY). ALL LEGAL wm If.:i8LE MAMES Ar<E ALSO LEGAL ARR'AY NHi1ES. 

ANALOG DEVICE MNEMONICS AND FUNCTIONS HAVE PRE-DEFINED MEANINGS 
WHICH ARE NO LOMGER VALi D IF THE IR NAMES ARE USED f.1S f.1Rr~r-ws. Tl IE v I RTUAL 
ARRAY FUMCTION 11 VIR 11 CAN BE DIMENSIONED r:)s ~:1M ORDINARV ARRAY. HQL,JEVER ... 
THEREAFTER IT CAN NO LONGER BE USED TO REFERENCE VIRTUAL ARRAY FILES. 

IHI ALLOWS OME AND TWO DI MENS I OMED ~1l~RAYS · WI TH THE Mf.1>~ I MUM SUBS CR I PT 
VALUES DEF IMED B~t THE 11 D IM 11 STrHEMEMT (SEE CHAPTEF~ 7). SUBSCRIPTS CAN 
RANGE FROM 0 TO THE MA><H1UM VALUES DEF WED IM THE 11 D IM 11 STATEMElff. 

ARRAY ELEMENTS ARE REFERENCED AS FOLLOWS: 

DIM A ( 1 .. 8 LB ( 1 fl) ; SPEC I FY MA><IMUM SUBSCRIPT VALUES 
Ac 1 .. n == 1 ; STORE A 1 1 N ELEMEMT c 1 .. 7) OF nRRAY 11 A11 

PRE 8(1) ;PRINT OUT ELEMENT "I" OF ARRAY "8 11 

PRE A ;PRINT OUT AC0 .. 0) 

INTERNALLY ALL W1R I ABLES ARE ACTUALLY T~JO DIMENSIONED i:1RRAYS. HOLJEVER,,. 
ORDINARY VAR H:iBLES ~1F~E fJ BY 0 .. AND ONE DI MENS IOH Af<rU~YS t:1kE OF DIMENSION 
N BY 0 ~ FOR E>~flMPLE: 

DIM AC0 .. 0) 

CREATES THE ORDINARY VARIABLE "f.1 11 AND 

DIM AU0 .. 0) 

IS EQU·IVALENT TO: 

DIM A ( 10) 

WHEN AN ARRAY IS USED IN AM EXPRESSION .. ANY MISSING SUBSCRIPTS ARE 
ASSUMED TO BE 0 .. THAT IS: 

11n 11 1s Eau I VALENT TO 11 11rn .. 0) 11 

AND "A (1) II IS EQU l\lfi~ENT TO 11 fH 1 .. 0) II 

ARRAYS ARE STORED IN MEMORY 11 ROW 11 8Y 11 ROW 11 
.. WHERE THE FIRST ARRAY 

SUBSCRIPT IS THE "COLUMi'l 11 INDE>~ AND THE SECOND IS THE 11 ROt,! 11 IMDE><: 

l~DIMENSIONAL ARRAY AC5) : 

AC0 .. 0) .. A(l .. 0) .. AC2 .. 0) .. A(3 .. 0) .. A(4 .. 0) .. A(5 .. 0) 

2-DIMENSIONAL ARRAY ACl .. 1) : 

AC0 .. 0),,. A(l .. 0),,. A(0 .. 1) .. ACl .. l) 



ONCE AN ARRAY IS DIMENSIONED .. IT CAN NOT SE RE-DIMENSIONED WITH 
DIFFERENT MA~< I MUM suescr~ IPT VALUES. 

ARRAY SUBSCRIPTS CAM BE SPECIFIED f),S CONSTANTS .. VARiflBLES .. OR 

PAGE 23 

E><PRESSIOMS. IF THE VALU~ SPECIFIED IS NO"f AN INTEGER .. IT IS TRUNCATED 
TO AM INTEGER VALUE. AT RUN TIME 11RRAY SU8$CR IPTS Af<E CHECKED TO SEE 
THAT THE'Y ARE LJITH IN THE MA>< I MUM LIMITS SPEC IF IED IN THE 11 D Il"l 11 STATEMENT. 
IF THE't ARE NOT.. THEN AN ERROR MESSnGE IS PRINTED. 
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CHAPTER 4 

MATHEMATICAL OPERATORS AND ARITHMETIC EXPRESS IONS 

AN ARITHMETIC EXPRESS IOM CAN CONS I ST OF A CONSTANT.. A VAR iABLE.. A 
FUNCTION .. OR A COM8INrHIOM OF MATHEMATICAL OPERATORS mm THEIR OPERANDS. 
THE OPERANDS CAN BE NUMERIC OR STRING CONSrnNTS .. VARI~18LES .. FUNCTIONS .. OR 
E>~PRESS IONS ENCLOSED IM 0 .. S. THE HCffHEl1i)TIC~iL OPERATORS ARE DEF IMED 
BELOW . IM ORDER OF DECEND !MG PRIORITY OF E><ECUTI ON: 

OPERATOR ME~1NING 

** OR '1' (UP ARROW) E>~PONENT I AT I ON ( A**B OR A4'8) 
( IMVAL ID FOR: A < = 0 OR B~IUHA) > 88. 0) 

*AND/ MULTIPLICATION CA*B) AND DIVISION (A/8) 

UNARY MINUS c~3) 

+ AND - ADD IT IOrJ rn+B) AND SUBTF<nCTI ON CA-8) 

<NOTE: TH IS PRIORITY STRUCTURE IS MATHEMATICALLY 
EQUIVALENT TO THAT IM FORTRAM IV) 

AN ARITHMETIC E><PRESSION MAY SIMPLY CONSIST OF ONE ELEMENT: 

A 
2.4 
SOR (4) 
.. 4CHf:1·· 

OR IT MAY CONSIST OF AN ALTERNATING SEQUENCE OF OPERANDS P.ND OPERATORS. 

THE MATHEMATICAL OPERATORS WERE NOT INTENDED TO BE USED FOR STRING 
MAN IPULATIOH. HOLJEVER .. STRING CON.STANTS CAN BE USED AS OPERAMDS IN 
ARITHMETIC EXPRESSIONS AND FLOATING POINT ARITHMETIC OPERATIONS CAN 
BE PERFORMED OM STRING CONSTAMTS .. BUT THE F~ESUL TING CH8RACTER STR IN.GS 
ARE QUITE DIFFICULT (IF NOT !~POSSIBLE) TO PREDICT CJUST AS IN FORTRAN). 

WHEN TWO ADJACENT OPERATIONS IN AN E><PRESS ION HAVE THE SAME PfH OR I TY 
(* .. / OR + .. ·-) THE OPERATIOMS ARE; PERFORMED FROM LEFT TO RIGHT; OTHERWISE 
THE HIGHEST PRIORITY OPERATION IS PERFORMED FIRST. UNARY MINUS 
CFOR EXAMPLE .. -H) IS EVALUATED AS IF THE ·OPERAND WERE Pl~ECEDED BY 0 
( I.E. 0-A) • UNARY PLUS C I.E. +A) IS SYNTACTICALLY ALLOL.!E.D. HOWEVER.. THE 
11 +11 IS SIMPLY IGNORED IN EVALUATING THE 'E><PRESS ION. 

AN AR I THMETI C EXPRESS ION MAY NOT CONTAIN ADJ~1CENT MHTHEMATI CAL OPERATORS: 

HOWEVER .. THE FOLLOWING WOULD BE MEANINGFUL: 

A*C+3) 
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TO ILLUSTRATE OPERATOR PRECED~MCE,. THE FOLLOWING E><PRESSION: 

IS EVALUATED IN THE ORDER GIVEM LJITHIN THE PARENTHESES BELOW: 

WITH THE EXPRESS IONS WITH IM MESTEfl PARENTHESES BE ING EVALUnTED FROM 
THE INNERMOST E><?RESS ION OUTLJr:1l~DS. 

MATHEMATICAL FUNCTIONS <SUCH AS 11 SIM 11 
.. 

11 COS 11 
.. ETC. ; SEE CHAPTER 5) 

CAN BE USED AS OPERAMDS IM ARITHMETIC EXPf<ESS !OMS. THE FUNCTION IS 
EVALUATED,. AND THE SIMGLE VALUE RETURNED IS USED IN THE EVALUATION.OF 
THE AR I THMET IC E><PRESS I ON. F@ E><r1MPLE.. S IN ( 0) RETLJr~HS THE VHLUE . 0. 0 
IN AN EXPRESS ION. THE ~1RGUMEMT OF THE FUMCTI ON MAY ITSELF BE AN 
AR I THMET IC E>~PRESS I ON. 

PAREtffHESES CAN BE USED TO CHANGE THE ORDER OF EVALUATION IM AN 
EXPRESS I ON. FOR E><AMPLE: 

IS EVALUATED AS: 

IF INSTEAD THE DES I RED OPL:RAT ION IS TO SQUARE 11 8 '' PLUS "C".. AND TO MULTIPLY 
THE RESULT BY "A 11 

.. PARENTHESES CAM BE USED f)S SHOWN BELOlJ TO ~iCH IEVE THE 
DESIRED OPERATION: 

PARENTHESES CANNOT BE USED TO .IMPLY MULTIPLICATION .. AS THEY ARE COMMONLY 
USED IN MATHEMATICS. FOR E>~AMPLE: 

SQR(9) 

IS THE SQUARE ROOT OF 9.. WHEREAS 

INDICATES THE VALUE OF THE VARIABLE 11 SO.R 11 MULTIPLIED BY 9. 

IF AN OVERFLOW OCCURS WHEN AN OPERATION IN AN ARITHMETIC E><PRESS ION 
IS BEING EVALUATED .. THEN A WARMING MESSAGE IS PRINTED. rn THE CASE OF 
OVERFLOW CRESULT >·APPROX. 1.7E+38) THE RESULT OF THE OPERATION IS 
ASSUMED TO BE THE LARGEST SINGLE PRECISION VALUE CROUGHL."t .1701E+39) 
AND THE COMPUTATION PROCEEDS US lNG THAT WILUE. IN THE CASE OF UNDERFLOW 
CRESUL T < APPRO><. • 28E--38) THE RESULT IS ASSUMED TO BE 8. 0 AND 
THE COMPUTATION PROCEEDS. AN ATTEMPT TO DIV IDE BY zrno RESULTS IN A 
FATAL ERROR (I • E. THE STATEMENT BE ING EXECUTED · IS ABORTED) • 
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CHAPTER 5 

MATHEMATICAL L IBRAIW FUNCTIONS 

IHI PROVIDES MATHEMATICAL L IBRfiRY FUNCTIONS FOR USE IM ARITHMETIC 
EXPRESS IONS CMUCH THE SAME AS IN FORTRr1N IV) • TH IS CHAPTER DEF INES 
THESE FUNCTIONS AND THEIR ARGUMENTS. EACH FUNCTION HAS ONE OR MORE 
ARGUMEMTS lJHICH CAN BE SPECIFIED AS COMSTf-1MTS .. VARIABLES .• OR ARITHMETIC 
E~<PRESS IOMS. THE r~RGUMENT OF f~ FUNCTION CAM ALSO BE f'.'1NOTHER FUNCTION 
OR AN ANALOG DEVICE MNEMONIC. 

FUNCTION CALL DEFINITION 

ABS<>O ABSOLUTE VALUE IX! 

UHX) * N~1TURAL LOGARITHM (SASE E> ClJHERE >< > 0. 0) 

LOG(X) 

ATNO<> 

SINO<> 

COSC>O 

SQROO 

INTOO 

FRCC~O 

SGNCX) 

BASE 10 LOGARITHM CWHERE X > 0.0) 

Af~CTANGEtlT OF >< <RESULT IS fit·iGLE IN RADIANS) 

* EXPONEMTIAL CE*>i:)<J CLJHERE >~ < = 88. 0) 

SINE FUNCTION ex IS ANGLE IN RADIANS) 

COSINE FUNCTION ex IS ANGLE IN RADIANS) 

SQUARE ROOT ( lJHa~E X > 0. 0) 

IMTEGER PART OF >< C H-ITOO ~>\-FRC 00 

FR~lCTIONAL PART OF X (Ff~C O<) =>~-INT CO 

RETURNS +1.0 IF X > 0.0 
RETURNS 0. 0 IF >< = 0. 0 CD IFFERS FROfyl FORTRAN) 
RETURNS -1.0 IF X < 0.0 

MA>< (<LI ST>) EVALUATES nu_ THE ARGUMENTS ·1 N THE < L I $T> AND 
RETURNS THE MA>m'1UM VALUE. AMY NUMBER OF 
ARGUMENTS GREATER TH~N OR EQUAL TO 2 IS ALLOWED. 

MIN C<L IST» EVALUATES ALL THE ~1r~GUMENTS IN THE <LIST> AND 
RETURNS THE MINIMUM VALUE. ~INY NUMBER OF 
ARGUMENTS GREATER THAM OR EQUAL TO 2 IS ALLOLJED. 

TIMCX) RETURNS THE HUMBER OF SECONDS AS RECORDED 
ON THE SYSTEM CLOCI< SINCE >< SECONDS PAST 
MIDNIGHT. (TIME SINCE MIDNIGHT.~ Tlt1(0) ) 

VIR (X) READS OR LJR ITES RECORD x IN THE cur~REMT VIRTUAL 
AR RAV F I LE (SEE II v I RTUAL AHi~AYS II IN CHAPTER 7) . 

*NOTE: EIS THAT FAMOUS CONSTANT 2.718281828459045 (ROUGHLY). 
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THE FOLLOLJ I MG ARE SOME E>~AMPLE USES OF MOST OF THESE FUNCTIONS: 

10.10 START=TIM(0) 
10. 20 E=EXP ( D 
10. 30 PR I UH EXP( 1)) 

10.40 TAN=SINCXl/COSCX) 
10. 45 P IE=4>l<ATtH 1) 
10. 50 I =SQR ( -1) 

10.60 ONE:ABSC-ll 
10. 70 TLJO =2*LOG ( 10 l 
10.80 PRI SGNC-1l"SGNC0)"SGN(l) 
10.85 VIRCl)=-VIRCl> 
10. 90 >~= INTC>O +FRC <>O 
10. 92 B IG=MA><C 1" 2" 3) 
10.94 SMALL=MINC1"2"3) 
10.96 END=TIMCSTART> 

; START=SECONDS PAST t1IDN IGHT 
; GL::T THE VF1LUE OF "E II 

;SHOULD PRiMT 1 
; COMPUTE rnNGENT OF 11 >< 11 

;COMPUTE$ THE VALUE OF "PIE" 
;THIS IS A NO-NO ! II 
;. AN UNUSUAL l·JAY TO COMPUTE 1 
; fl HARD lJAY TO COMPUTE 2 
;SEE HOW "SGN" WORKS 
;INVERTS VALUE IN RECORD 
;SHOULD NOT MODIFY 11 >< 11 

;SET BIG.= 3 
;SET SMALL = 1 
;END = SECONDS TO EXECUTE THIS 



CHAPTER 6 
HYBRID FUNCTIONS 

PAGE.· 28 

THIS CHAPTER DESCRIBES THE SYMTA>< AND USE OF THE ANALOG DEVICE MNEMONICS 
AND HOLJ THE Af2E HANDLED BY IHI. FOR A DE Tr~ I LED DES CR I PTI OM OF THE 
SPECIFIC ANALOG DEVICE MMEMOIHCS IMPLEMENTED rn IHI REFER TO APPENDIX ·e. 
AN ANALOG DEVICE MNEMONIC CONSISTS OF A THREE 1.-ETTER MNEMOMIC CODE 
FOLLO~JED BY E>~r4CTL "-t THREE NUMB~r?S ~1MD AN OPT I OMAL i:'IMALOG COM SOLE 
t~UMBER IN () "S AS FOLLOLJS: 

DEVNNN 
OR DEVNNN ( < E><PRESS ION>) 

THE THREE DIGIT DEC I Mf.'il NUMBER MUST BE A POTENTIALLY VALID HNALOG ADDRESS,. 
OR THE SYMBOL IS AN ORD INARV Vf.IR IABLE BY DEFP.UL T. THUS THE FOLLOWING 
ARE ANALOG DEVICE MNEMONICS: 

COF000 
POT000(0) 

. AND THE FOLLOWING ARE NOT ANr~LOG DEVICE MNEMONICS: 

COF0 
COF0C0) 
POT999 

IF NO ANALOG CONSOLE NUMBER IS SPECIFIED,. THEN THE CURRENT ANALOG 
CONSOLE HUMBER IS ASSUMED,. THAT IS THE CONSOLE NUMBER "I" IN THE LAST 
liCALL CONS0(!) 11 OR THE SMALLEST AHALOG CONSOLE NUMBER ATrnCHED IF 
NO CALLS TO "CONSO" HAVE TAKEN PLACE. THUS> 

COF000 

REFERS TO COEFFICIENT 000 ON Tl-IE CURRENT ANALOG CONSOLE AND 

POT001CJ) 

IS POT 001 ON CONSOLE "J". 

THERE ARE TWO GROUPS OF ANALOG DEVICE MNEMONICS; THOSE THAT CAN BE 
SET AND THOSE THAT CAN ONLY BE READ. 

THE "READABLE" ANALOG DEVICE MMEMON ICS CAM OML Y APPEAR IN AN E><PRESS ION 
IN A II READ II CONTE><T. IF ONE IS USED TO THE LEFT OF AN II =II IN AN 
ASSIGNMENT STATEMENT AS FOLLOWS: 

ADC000=ADC001 

THEN IN THIS CASE THE VARIABLE "ADC000" IS CREATED, AND 11 ADC000". CAH 
NO LONGER BE USED TO READ ADC CHANNEL 000. 
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THE FOLLotJING E><AMPLES ILLUSTRATE SOME USES OF THE SETTf18LE ANALOG 
DEVICE Mi'iEMOMICS: 

COF000 = ADC00·0 ; READ ADC000 AND SET COEF 080 TO THE VALUE 
COF000(1) = 1.2348 
WHEN u:1DC000 .. LT" 0) COF000=-·COF800 ; INVERT COEFF SETTING WHEN 

:ADC READING GOES NEGATIVE 

SETIABLE ANALOG DEVICE MNEMONICS DO NOT CREATE A VAR If:18LE 
IF THEY ARE BE !MG USED TO SET r~1 DEVICE. 
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CHAPTER 7 

IHI LANGU~1GE STATEMENTS 

THIS CHAPTER DEFINES THE IHI LANGUAGE STATEMENTS. MOST STATEMENTS CAH 
BE USED IN BOTH THE "IMMEDIATE 11 f~ND "DEFERRED'' MODES OF OPERATION" 
HOWEVER.. SOME STATEMENTS MUST LOG !C(4LL''t' BE RESTRICTED TO 11 DEFERf<ED '' 
MODE PROGRAMS,. SUCH .AS "FOR - ME><T LOOPS",. SUBROUTINES,. ETC. • • ~tND 
ANY SUCH RESTRICTIONS WILL SE INDICATED IN THE STATEMENT DESCRIPTION. 

MO-OP srnTEMENT 

<BLANKS OR TABS>; 

NOP 

THE NO-OP STfUEMENT CAUSES NO OPERATION AT RUH TIME. THE FOLLOl,,JING 
DEFEi<RED MODE PROGRAt1 I LLUSTl~r:'tTES THE USE OF SEVERAL FORMS OF THE 
NO-OP STATEMENT: 

10.00 ;THIS PROGRAM DOES NOTHING 
10.10; 
10.20 NOP 
10.25 
10.30 ;A=l 
10.35 
10.40 ;NOP 
10.50 ;NOP 
10.60 ;NOP 
10.80 STOP 

; THIS STATEMENT POES NOTHING 

:STATEMENTS CAN BE NO-OP .. ED Lil<E THIS 

;NOP"S CAN BE USED TO RESERVE STORAGE 
: FOR ST1'HEr-tENTS. THESE MOP" S CAN LATER 
; BE OVERLAVED WITH MEANINGFUL STATEMENTS. 
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D lt1ENS ION STATEMENT 

DIM VAR 1 (I 11:,. J 1]),. WiR2 ( 12(,. J2 J),. ~ •• ,. VARN (INC,. JN J) 

WHERE I AMD J IND I C~ITE THE MAX I MUM SUBSCR I PT VALUES 
FOR EACH ARR~Y (",.J" IS OPTIONAL AND DEFAULTS TO 0). 

THE DI MENS ION STATEMENT ALLOCATES STORAGE SPACE FOR ARf~AY VAR !ABLES. 
I H I SUPPORTS OME AND TlJO-D I MEMS I OMED ARRr~YS AND SUBSCRIPTS CAN RANGE 
FROM 0 TO THE LIM IT DEFINED IN THE DI MEMS ION STATEMEMT. THE MA>O MUM 
DI MENS IONS MUST BE IN THE R~iMGE 0 TO 255 IMCLUS IVE.. or~ EL.SE AM ERROR 
MESSAGE IS PRINTED. 

A SINGLE DIMENSION ARRAY 11 A11 CONSISTING OF 10 STORAGE LOCATIONS 
REFERENCED AS A ( 0) TO A ( 9) IS DI MEMS IOHED f.1S FOLLOWS: 

DIM A(9) 

A 10 BY 10 MATRIX 11 8 11 (100 REAL STOF~AGE LOCATIONS) IS DIMENSIONED 
AS FOLLOlJS: 

DIM 8(9,.9) 

THE FOLLOWING E><AMPLE CREATES r~N OiWINARY Vr~RIABLE 11 C11 COME STORAGE 
LOCATION): 

DIM C(0 .. 0) 

THE SUBSCRIPT VALUES CAN ALSO BE SPECIFIED AS VARIABLES OH ARITHMETIC 
EXPRESS IONS AS ILLUSTRATED IM THE FOLLOl.JIMG EXAMPLE: 

ONE=l 
TLJ0=2 
DIM A (ONE .. TLJO) .. 8 (2>1tiWO,. 3+2>::13) 

ONCE A VAR !ABLE HAS BEEN DI MENS IOl'IED VIA THE 11 D IM 11 STATEMEtff 
COR ONCE AN ORDINARY VARIABLE HAS BEEN CREATED) IT CANNOT BE 
RE-DIMENSIONED WITH DIFFERENT MAXIMUM SUBSCRIPT VALUES. 

IT SHOULD BE MENTIONED THAT INTERMALL Y 'ALL VAR !ABLES ARE TlJO-D I MENS IONED,. 
BUT SOME ARE 0 BY 0 C SUCH AS ORDINARY VARIABLES) AND SOME ARE N BY 0 
<SUCH AS ONE-DIMENSIONED ARRAYS). ALSO MOTE THAT 11 VOR 11 

.. 
11 VHR (0) 11

,. 

AND "VAR(0 .. 0) 11 ALL REFERENCE THE SAME STORAGE LOCATION .. NAMELY THE 
FIRST STORAGE LOCATION IN THE ARRAV 11 VAR 11

• 

WHEN A SUBSCRIPTED VARIABLE IS USED IN A PROGRAM .. THE SUBSCRIPTS ARE 
CHECKED TO SEE THAT THEY ARE LJITHIN THE MA><IMUM LIMITS SPECJFIED 
IN THE DI MENS IOM STATEMENT. IF THEY ARE NOf.. AN Ef~ROR MESSAGE IS PR IN TED. 



ASSIGNMENT STATEMENT 

<VARIABLE>=<EXPRESSION> 
LET <VAR IABLE>:;;<E>~Pl<ESS ION> 
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THE ASSIGNMENT STATEMENT ASSIGNS ft VALUE TO r~ VARIHBLE OR SETS AN ANALOG 
COEFFICIENT DEVICE. IN THE CASE OF ORDINf-1RV VARIAE)l .. ES .. IF THE .. 
VAR IP.BLE DOES NOT EX I ST Pl~ IOR TO TME ASSIGNMENT STATEMENT.. THEN 
A SYMBOL TABLE ENTRY IS CkEATED. ARRAV wm !ABLES MUST BE DIMENSIONED 
PRIOR TO THF IR USE AS ARR~1VS. IF THE VAR I ABLE .IS A SETTABLE HNHLOG 
DEVICE MNEMONIC BE-ING USED TO SET 11N ANALOG COEFF IC !EMT DEVICE .. THEH 
MO SYMBOL Tf~18LE ENTRV IS CREr:-tTED (SEE CHAPTER 6). 

SOME E><AMPLES OF ASSIGNMENT STATEMEMTS ARE: 

A=2.0 
LET LET=A~ic:c2 

8 rn .. LET> =A+l 
COF000= 1. 0 
COF001( D =. 1 
C CA) =BCA .. LET> 
ASCII ( 1) ='°TH IS .. 
ASC I 1(2) =.. IS " 
ASCII (3) = .. AN f.r" 
ASC I 1<4) = .. SC I I .. 
ASCI 1(5) = .. STR .. 
~tSC f I (6) =" IMG ... 

.:SET COEFF 000 TO 1.0 
; SET COEFF 001 ON COimOLE 1 ·TO 1 • 0 

.: STORE THE FOLLmJI NG STRING OF 
; CHl1RHCTERS IM THE ARRAY 11 A$C I I" : 
; 

11 TH Is Is ~lN r~sc 11 STRING. 11 



JUMP STATEMENT 

JUMP GG.LL 
JUMP GG 

TH IS STATEMENT CAUSES THE TRANSFEf~ OF CONTROL TO LINE "GG. LL 11 

( F I RST SYNTAX FORM) OR TO THE F I R5T STATEMEl~T IN GROUP 11 GG 11 
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(SECOND SYMTA>< FORM) • NOTE THAT A II JUMP GG II AMD II JUMP GG. 00 II ARE 
EQUIVAL.EMT. 

A JUMP TO THE SAME LINE f.~S THE ai JUMP 11 STfiTEMENT IS NOT ALLOlJED. I • E. 

10.10 IF CAMP000 .. GT~0l JUMP 10.10 

HOWEVER~ TH IS RESTRICT I ON MAY BE EASILY CIRCUMVENTED BY PF<ECED I NG 
A 11 JUMP 11 STATEMEMT WITH r:1 NO-OP. I.E. 

10.09 NOP 
10.10 IF (AMP000 .. GT .. 0) JUMP 10.09 

THE n JUMP II STATEMENT CAN BE USED m THE II IMMEDIATE II MODE TO RESTART A 
DEFERRED MODE PROGRAM AT ANY STATEMENT NUMBER FOLLO~JIHG AM ERf~OR 
MESSAGE OR THE E><ECUTIOM OF A 11 STOP 11 OR 11 Pf-':USE 11 STATEMEtff. THIS IS 
A USEFUL DEBUGGING FEATURE.: HOlJEVEf< .. rnRE t·JLJST BE TAICEM IN INTERPRETING 
THE RESULTS OF SUCH AN OPERATIOM. 

ANOTHER USEFUL FEATURE OF THE 11 JUMP 11 STATEMENT lS THAT THE STATEMENT 
NUMBER CAN BE SPEC IF IED AS A Vf1R If.:BLE OR fiR ITHMETIC E>~PRESSION. TH IS 
ALLOWS THE USER TO' COMPUTE THE STATEMENT NUMBER FOLLOlJIMG THE 11 JUMP 11 

AT RUN TIME~ FOR EXAMPLE .. THE FOLLOL.JIMG ARE BOTH LEGr:1L: 

JUMP I 
OR JUMP GROUP+LINE/100. 
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CONDITIONAL STATEMENT C "DEFERRED" MODE ONLY) 
-----·------------~--~------~-~~--~-----------

lJHEH ( < E><PRESS I OH>< RE LAT I OM>< E><PRESS I ON>) <STATEMENT> 

lJHERE <STATEMENT> IS ANY STATEMENT Cr:'1PABLE OF BE ING E>~ECUTED IM 
THE "D~FERRED 11 MODE CE><CEPT FOf~ r:1 DEFALIL T MO-·OP,. WHERE THE FIRST 
NON-BLAN:< CHARACTER FOLLOWING THE "WHEN ( ) II lS II; 11 ). 

THE u lJHEN 11 STATE ME MT ALLO~JS CONDIT I ONriL E><ECUTI ON OF THE FOLLObJI NG 
<STATEMENT> DEPEND ING OM l·JHETHE11 OR NOT THE TESTED <RELATION> BEnJEEN 
THE VALUES OF THE <E><PRESS ION>S IS BATIS IF IED. 

THE FOLLOWING TABLE DEFIMES THE <RELATION>S THAT CAN BE TESTED: 

RELATIONAL OPERATOR E><AMPLE MEANING 
------------------- -'""!'9--··-- -------

"EQ" A "EO" B TESTS IF "A" IS EQUAL TO 1191 

(fl :: 8) 

"NE" A "NE" 8 TESTS IF "Au IS NOT EQUAL TO 
(Ii <> 8) 

"LT" A "LT' 8 TESTS IF 11fiH IS LESS THAN HBll 
(f) < 8) 

"LE" A "LE"' 8 TESTS IF HAil IS LESS THAN OR 
EC!lJf~L TO HBll rn < s cm A = B> 

.. GT"" A "'GT .. B TESTS IF "A" IS GREATER THAN 
rn > B) 

"B" 

"BH 

"GE .. A "GE" B TESTS IF "A" IS GREATER THAN OR 
EOUAL TO "B" CA > B OR A == 8) 

"AE" A "AE .. B TESTS IF "A" IS ALMOST EQUAL TO 
( rt8SCt1-8) > El.0001 ~ . 

"NA" A "NA" B TESTS IF HAii IS NOT ALMOST EQUAL 
TO 119H <INVERSE OF "AE") 

•a• 



THE FOLLOLJING EXAMPLE ILLUSTRATES HOW THE LOGICAL "AND" OR "OR 11 

OF SEVERAL RELATIONS CAN BE IMP~EMENTED: 

10.10 ; NESTED 11 WHEM 11 STATEMENTS YIELD A LOGICAL 11 AND 11 

10. 20 ; OF THE REUH I OMS TESTED. 
10.25 ; 
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10.30 WHEN CA+9 .. GT .. 27l WHEN <SINCALPHAl .. LT .. 0) ALPHA=-ALPHA 
10.40 
10. 50 SEQUEMTIAL "LJHEM" srrnEMEMTS EACH FOLLOLaJED BY n 
10.55 ; 11 JUMP 11 TO THE snME STATEMEMT NUMBER .. YIELD A LOGICAL 
10. 57 ; "OR 11 OF THE r<ELAT JONS TESTED. 
l0. 65 ; 
10.70 lJHEN CNl .. GT"MA><MUM> 
10. 80 ~JHEN rn2 .. GT" t·ir~1><~!UM) 
10. 90 t.JHEN CN3 .. GT" MA><NUMl 
10.95 GOSUB DO!T ;AND DO 
10. 97 JUMP 10. 70 

JUMP, 11. 01 
JUMP 11. 01 
JUMP 11. 01 
IT AGAIN 

;JUMP TO 11.01 IF EITHER 
;Nl OR N2 OR N3 IS 
;GREATER THAN MAXNUM 

11 . 01 GOSUB DID IT ; NOLJ GO CHECI< SOME OTHER TH I NGS 
11.02 WHEN CITIS .. EO .. ENOUGH> STOP 
11.03 JUMP 10.95 
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FOR-NEXT LOOPS ("DEFERRED" MODE ONLY) 
----~~--~~-~--~-~~~~~~~~--~~---------

FOR <VAR IABLE>=<E>~P 1> .. <E><P2>[ .. <EXP3> J 
NEXT <Vf.iR IABL.E > . 

WHERE <VARIABLE> 1$ THE LOOP IHDE>< VAR I ABLE .. 
<EXP 1 > IS ns STARTING VALUE .. <E><P~> IS ITS MAXIMUM 
VALUEio AMD OPTIONAL <EXP3> IS THE VALUE r~DDED TO 
<E><Pl> EAC:Jt ITERATION C<E>~P3> DEFAULTS ro 1). 

THE COMB IHATIOH OF A 11 FOR 11 STATEMENT AND H TERMINATING 11NE>ff 11 

STA:TEMENT COMSTITUTES AM ITERf~TIVE COMPUTING LOOF>. Et=1CH TIME THE "NEX!f• 
STATEMENT IS E><ECUTED.. ~rnE CORRESPOND !NQ LOOP INDE·>< v~1R IABLE IS 
INCREMENTED BY THE VALUE OF <EXP~>. lJHEN mg RESULT IS OUTS IDE EITHER 
THE RAMGE <E><P 1> TO <~><P2> OR <E><P2> TO <E><P 1> .. ; THE STATEMENT 
FOLLOWIMG THE "MEXT" IS E><ECUTED; OTHERlJJSE .. CONTROL LOOPS BACI< 
TO THE STATEMENT FOLLOlJIMG THE 11 For~ 11 • 

HOTE THAT THERE IS NO RESTR ICTIQN ON Tl-IE SIGN OF THE INDE>~ <VAR lABLE~ 
OR THE V1~LUES OF THE <E><P> .. S JN THE 11 FOR 11 $TATEMENT. FOR E><AMPLE .. THE 
FOLLOWING IS VALID: 

FOR 1=0 .. -10.2~-.2 

THE <EXP>"S IN THE 11 FOR 11 STATEMENT ARE ONLY EVALUATED ONCE: THE FIRST 
TIME THE 11 FO-R 11 STATEMENT IS E>~ECUTED; THf!Y ARE NOT EVfiLUflTED DYNAMICALLY 
EACH ITERATI OH THROUGH THE LOOP. 

UPON EX lT FROM THE LOOP VIA THE NORMAL LOOP TERMINATING COHD IT ION.. THE 
INDEX <VAR I ABLE> HAS BEEN I NCl~EMElffED BEYOMD THE VALUE OF < E><P2 > TO A 
FINAL VALUE OF: <E><P2>. + <E~<P3>. 

NESTED LOOPS ARE ALLOWED.. FOR E><AMPLE: 

!-----FOR 1~1 .. 10 

I --FOR J = 1 .. Hl 

!--NEXT J 

!-----NEXT I 

HOWEVER .. LOOPS CAN NOT OVERLAP ONE ANOTHER AS THE FOLLOWING IlLUSTRATES: 

1-----FOR 1=1 .. 10 

I !---FOR J=t.. HJ 
I ! 
I - 1---NE><T I 

I 
!---NE><T J 



THE FOLLOWING E><AMPLE ILLUSTRATES THE USE OF "FOR-NE><T 11 LOOPS 
TO INTERCHAMGE THE ROWS AMD COLUt·iMS OF A MATR !>(: 

10. 10 
10. 11 
10. 12 
10. 13 
10. 14 
10.50 
10.60 

20.10 
20.20 
20.30 
20.40 
20.50 

DIM M1Cl .. 1) .. M2(1 .. 1) 
Ml (0 .. 0) = 1 
M1(0 .. D =2 
Ml(l..0)=3 
Ml ( 1.. D =4 

· l&HTE CL 10. 60H11 
FORMATC .. ORIGINAL MATRD<: .. /(2110/)) 

FOR 1=0J' 1 
FOF~ J=0 .. 1 
1·12 ( L J) =~Ml (J .. D 
ME~ff J 
MDff I 

WRITEC1 .. 30.20)M2 
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30.10 
30.20 
30.30 

FORMf.)T('' ROL.JS f!ND COLUMNS INTERCHANGED: .. /(2110/)) 
STOP 

?RUN 
ORIGINAL MATRD<: 

1 
2 

ROI.JS AND COLUMNS 
1 
3 

3 
4 

I ~ffERCHANGED: 
2 
4 

IHI --WARN-- STOP AT LINE 30.30 
? 
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PAUSE STATEMI;:NT C"DEFERREJ)" MODE ONLY) 

--•-------------•---~---r-------------

PAUSE 

THE "PAUSE" STATEMENT CAUSES THE MESSAGE 

IHI --WARN-- PAUSE AT GG.LL 

AND CONTROL IS RETURMED TO 11 IMMEDIATE" MODE: POR A C0~1MAND FROM THE COH~OLE 
OPERATOR CJUST 1~S IF f) 11 STOP 11 STATEMENT HAD BEEN E><ECUTEP). TP CONTINUE 
EXECUTION OF THE "DEFEl~RED 11 MODE PROGRAM AT THE STATEMENT FOLLOWING . 
THE "POUSE II.. AN II IMMEDIATE II MODE CONTINUE 11 CON II COMl"'IAND CAM BE TYPED. 
SEE CHAPTER 2 FOR A DESCIHPTIOM OF THE II fr1MED IATE II 1'10DE 11 COM II COMMAND' 

THE "PAUSE 11 STATEMENT IS USEFUL FOR DEBUGGING PURPOS~S SINCE IT ALLO.WS 
THE USER TO E>~AMINE THE VALUES OF VAR !ABLES .. CHANGE 1HE Vf.:LUES OF SOME 
VAR !ABLES IF NECESSAFN .. OR EVEN Dl;LETE OR EMTEF? ADD ITIONnL E><ECUTABLE 
"DEFERRED 11 MODE STATEMENTS .. AND THEN COMTINUE THE:: E>~ECUTIOM Oli THE 
PROGRAM. THE PROGRAM CAN BE cm1T1MUED USING AM IMMEDIATE MODE "JUMP'' 
OR 11 GOSU8 11 STATEMENT. HOWEVER.• CARE MUST BE TAl<EN IM Pl~OPiiRL 'y' 

INTERPRETING THE RESULTS OF SUCH F1M OPERAT ~ON. 

THE FOLLOWING E><AMPLE DEFERRED MODE PROGRf11"1 PAUSES AND E><PECTS THE 
OPERATOR TO E><ECUTE AN 11 I MMED I ATE 11 MODE ASSIGNMENT STATEMENT DEFINING 
THE VALUE OF THE VAR !ABLE "f.1 11

• THE 11 JMMED IrHE 11 MODE .. COW STHTEMENT 
CONTINUES THE PROGRAM AT LINE 93.10. 

91.10 WRITE(l .. 91.20) 
91.20 FO~MATC~ ASSIGN A V~LUE TO A~/) 
92. 10 PAUSE 
93.10 SINE=SINCA) 
93.20 COSINE=COSCA) 
93.38 PRI SINE~COSINE 
93. 40 JUMP 91. 10 

?RUN 
ASSIGN A VALUE TO A 

IHI --WARN-- PAUSE AT LINE 92.10 
A=0 
CON 
SINE = 0 
COSINE = 1 
ASSIGN A VALUE TO A 

IHI --WARN-- PAUSE AT LINE 92.la 
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STOP STATEMENT ( 11 DEFERRED 11 MODE ONLY) 

STOP 

THE 11 STOP 11 STATEMEMT HALTS THE 11 DEFERRED" MODE PROGRAM ... CAUSES 
THE MESSr~GE (WHERE GG.LL IS THE LIME NU~18ER OF THE 11 STOP 11 STATEMENT>: 

IHI --WARN-- STOP AT LINE GG.LL 

AND RETURNS TO THE 11 IMMEDIATE 11 t'IODE For~ A COMMAND FROM THE 
OPERATOR. THE 11 STOP 11 SWffEMEtff DOES NOT CLH1R OUT THE SYMBOL TABLE. 
TH IS ALLO~JS THE USER TO E><r~M I NE THE RES UL TS OF THE E>~ECUT I ON OF THE 
"DEFERRED" MCDE PROGRAM FROM THE 11 IMMEDIATE 11 MODE. THE 11 ST£1P 11 

STATEMENT IS NOT REQUIRED TO TERM !NATE A 11 DEFERRED 11 MODE PROGRAM ... 
HOWEVER WHE~I DEBUGG IMG COMPLE>~ LOOP ING· ALGDr< ITHMS ... A CONDITIONAL "STOP" 
OR 11 PAUSE 11 STf-ITEt1ENT IS HIGHLY f~ECOMMEMDED SOMEIAIHERE IN SUCH A LOOP. 

THE FOLLOWING PROGRAM ILLUSTRATES THE USE OF THE "STOP 11 STATEMElff. · 
NOTE THAT THE STATEMENT t-:UMBER PfHHTED ~JILL IDENTIFY t.JH ICH 11 STOP" 
WAS EXECUTED: 

30. 10 lJHEM (ER 10 • GT. 0) STOP 
30.20 WHEN (ER20.GT.0) STOP 
30. 30 lJHDJ (ER30. FiT. 0) STOP 
40.10 STOP 

IF A 11 DEFERRED 11 MODE PROGRAM COMES TO THE LAST STATEMENT... fiND IT IS 
NOT A 11 STOP II STATEMENT.. THEM THE EG!U !VALENT OF A 11 STOP II STATEl"lEtff 
IS EXECUTED AND THE STOP MESSAGE IS PRINTED: 

IHI --WARN-- STOP AT LINE GG.LL 

WHERE GG. LL IS THE LAST STATEMENT E><ECUTED. 
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CALL STATEMENT 
------.----r----
CHLL <NnME><<ARGUMEHT LIST>l 

THE "CALL 0 STATEMENT CALLS THE PRE-rpEFIMED. SYSTEM SUBROUTINE <MAME>. 
SEE APPEND I>< C FOR A DESCR IPTIOM OF THE SIJ~ROUTINES ,.JH ICM HAVE [)EE~i ·. 
IMPLEMENTED IN IHI. THE FORM OF THE ARGUMENT LIST IS Pif!E-DE:F IHED 
DEPEND I NG . ON THE SU BRO UT I NE,. AMD t·IAY I NCt..UDE CONSTANTS,. VAR I ABLES., OR 
EXPRESSIONS. THE CALL SEQUENCE IS THE SAME AS IN FORTRAN IV. IT lS 
POSSIBLE FOR THE USER TO IMPLEMENT HIS OLJM SUBROUTINES WRIT~N IN MACRO 
ASSEMBLY L~NGUAGE OR FORTRAN IV; HOWEVER~ 1~IS RiOUIRES EDITING AND 
RE-TASI< BU I LD I MG THE IH I LANGUAGE PROCESSOR. THI; INFORMHT ION HEC~SSARV 
TO MAl<E SUCH A CHANGE TO THE IHI LANGUAGE PROCESSOR t,l!LL BE SUPPLIED tJilH 
THE SOURCE LISTINGS OF ~i'HE I H I LfiNGUAGE PROCESSOR • 



IHI SUBROUTINES 

GOSUB <NAME> 

SUBR <NAME> ("DEFERRED" MODE ONLY) 
RETURN ("DEFERRED" MODE ONLY) 

THE "GOSU8 II srnTEMENT TRfiNSFERS CONTROL TO THE DEFERl~ED MODE IHI 
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SIJRROUTI NE «MAME>. MO Al<GUMENT LI ST IS MECESSHRY SINCE f=1LL VflR !ABLES 
rn THE MA IN PROGRAM (OR cum<EHT S't'rl80L TABLE) ARE II GLOBAL II TO ALL 
IHI SUBROUTIME~:;. 

THE 11 SUBR 11 STrHEMENT ( 11 DEFERRED 11 MODE ONLY) INDICATES THE START OF AN 
I i-1 I SUBROUT I ME r1ND I rs < Mr~1ME >. THE ~·RETURN 11 STATEMEMT c "DEFERRED 11 MODE 
ONLY) IMD I CATES THE END OF A SUBRl)lJTI NE. LJHEN SUBROUT IHE <MAME> E><ECUTES 
A 11 RETURN 11 STATEMENT,. COMTROL IS F<ETURl'lED TO THE STATEMENT IMMEDIATELY 
FOLLOWING THE 11 GOSU8 11 ~ 

IF THE "GOSUB" IS EXECUTED IN THE u IMMEDIATE 11 MODE .. CONTROL IS RETURNED 
TO THE 11 IMMEDIATE 11 MODE FOLLOLJ I MG E><ECUT I OM OF THE u f~ETUf~H 11 STATEMENT. 
AN 11 IMMEDIATE 11 MODE 11 Gosus 11 IS n coMVEN IEtff ME1~Hs OF CHECK ING our 
AN IHI SUBROUTINE> PRIOR TO CALLING IT FROM A "DEFERRED" MODE 
PROGRAM. U!RE MUST BE TAK EM TO SET UP ALL PAR~1METERS USED BY 
THE SUBROUTINE EJEFORE EXECUTIMG THE ii lt-'IMED H'!TE II MODE 11 GOSUB II. 

THE FOLLOLJING EXt.1MPLE ILLUSTRATES A SUBROUTINE CALL: 

10.10 A=10 
10.20 GOSUB FACTAL ;COMPUTE 10! 
10.25 PRI nFACT ;PRINT OUT RESULT 
10.30 STOP 

20. 10 sum~ FACTfiL ; COMPUTE 11 A11 FACTORIAL rn D 
20.20 ALESSl=A 
20. 30 AF~KT ::A 
20.40 ALESSl=ALESSl-1 
20. 50 WHEM CALESS 1>LE>0) RETURN 
20.60 AFACT=AFACT*ALESSl 
20.78 JUMP 20.40 

?RUM 
f'.'li=ACT = 362880l1 
IHI --tJmn1-- STOP AT LINE 10.30 
?A = 3 
?GOSUB FACTAL ;COMPUTE 3! 
?PRI AFACT ;PRINT RESULT 
A FACT 6 
? 



INPUT/OUTPUT OPERATIONS 
----~~~-------~----~~~-

FORMAT STATEMENT ("DEFERRED" MODE ONL '() 

----------~------------~~~-----T-------

FORMATC <I .. IST» 
FORMAT«LISTl > C<LIST2))) 
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WHERE T~~E <LIST>S CONSIST OF FORMAT SPL;CIFIERS •s" 
SEPARATED BV II .. II <BU~Ml<> OR II /

11 AS FOLLOl·JS: . 
S .. S S/S/ .... S/S/S~S .. S/ 

TH IS STATEMENT DESCRIBES HOW THE FORMATTED ASC 11 RECORDS ARE TO ~E 
USED w 1 TH THE Assoc IATED 11 r~EAD 11 01~ 11 WR I TE" srA·rEMENT. IN THE P 1 RST 
SYNTAX FORM.. IF THE <LIST> IS E~~HAUSTED.. IT IS RE"TU$ED STARTING FROM 
THE BEG lNN ING. IN Tl-IE SECOND S'tMT1~X FORM.. OML Y THE Pf1REWfHES I ~ED < L JST2> 
IS RE-USED. 

FOR USERS FAMILIAR lJITH FORTRAM IV.1 THE FORMAT <LIST> SPEClF ICATIOHS ARE 
VERY SIMILIAf< TO THOSE USED IM FORTRr;ti FCmt·ii=tTS. FOR U?ERS MOT FAMILIAR 
WITM FOR iRAM .. THE REST OF THIS SECTION SHOULD CLARIFY THE FORM OF THI; 
FORMAT <LIST>S. , , . . 

DELIMIT{::RS 
--~--~- .... .,.-

THE FOLLO~JING DELIMITERS ARE f.iLL.Ol,JED BETl·JEEN SPEC IF IERS IM A FOl~MAT 
<LIST>: 

II II .. 
II II 

COMMAS DO NOTH ING BUT SEPARHTE l!" IST. IT~l"'iS 
BLANKS WILL SEPARATE LIST ITEN3 AND ARE IGNORED 
BETLJEEN ITEMS ONLY. 
A SLASH IS USED TO C~)USE THE NE>~T RECORD TO 13E ~EAD 
FOF~ 11 READ 11 STATEMENT FORMAT~ OR THE CURRENT RECORD 
TO BE OUTPUT FOR 11 LJi~ ITE 11 STATEMEMTS. 



SPECIFIERS FOR "READ" OR "WRITE" FORMATS· 

THE FOLLOLJIMG FORMAT <LIST> SPEC IF IERS ARE AVAILABLE FOR EITHER 
11 READ 11 OR 11 lJRITE 11 STATEMENT FORMffTS: 

"A 11 FORMAT SPECIFIER 

CREPEAT COUNTJA<WIDTH> 
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THE "A" SPECIFIER CAUSES <l~IDTH> CHAR~tCTEl<S C 1-4) TO BE TRANSFERRED 
WITH NO CONVERSION. THE [REPEAT COUMTJ IS OPTIONAL AMD DEFAULTS 
TO 1 (I.E. 11 A4 11 IS EQUIVALENT TO 11 1A4 11

). 

THE "A" SPECIFIER IS USED TO READ OR WRITE ASCII RECORDS. 
FROM 1 TO 4 ASCII CHA~ACTERS CAN BE STORED LEFT JUSTIFIED IN 
A REAL VAR IA8LE. 

11 X 11 FORMAT SPECIFIER 

[REPEAT COUMTJX 

THE "X" SPECIFIER CAUSES [REPEAT COUNTJ BLANKS TO BE INSERTED IN AN 
OUTPUT LINE OR THE NEXT [REPEAT COUNTJ CHARACTERS TO BE IGNORED IN 
AN INPUT LINE. THE [REPEAT COUNTJ IS OPTIONAL AND DEFAULTS TO 1. 
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SPECIFIERS FOR "WRITE" STATEMENT FORMATS 

CHARACTER STRINGS 

ASCII CHARACTER STRINGS,. DELIMITED BY SINGLE QUOTES (~) ONLY# 
ARE ALL.OWED .IN "WRITE" FORMATS MUCH Lll<E IM FORTRAN IV., A SINGLE 
UUOTE CAN BE IMCLUDED IN THE STR IMG BY US HlG TlJO ADJriCEMT G!UOTES 
TO INDICATE THAT ONE QUOTE IS TO BE RETAIMED ni THE STRING:. 

AND 

"THIS IS A STRING" 
"DOl'i" "r-· 
,. ,. "" 

CARRIAGE CONTROL 

IS THE STRING: TMIS IS A STRING 
IS THE STRING: DON"T 
IS THE STRING: " 

IH "WRITE 11 STATEMENT FORMATS THE FIRST ITEM IN THE FORMAT LIST IS 
A CARR I AGE CONWOL CHARt=1CTER CJ UST AS IM FORTRAN IV) DEF !MED AS 
FOLLOWS: 

CHARACTER 

<BLANK> 

"'0" 

" 1" 

"'+" 

"$"' 

EFFECT 

CAFm rnGE RETURN,. LINt; FEED 
(ftDVANCE Pl~ Ilff ING POSIT ION TO 
THE BEG I MM IMG OF THE NEKf LINE) 

CARRIAGE RETURN,. 2 LINE FEEDS 

CARRIAGE RETURN,. TOP OF FORM 
CADVANtE PRINTING POSITION TO 
THE BEG I NM I NG OF THE HE>ff PAGE) 

CARRIAGE RETURN 
(ADVANCE PR IMTI NG POSITION TO THE 
BEGINNING OF THE CURRENT LINE; THIS 
ALLO~JS THE LINE TO BE OVERPRINTED) 

INHIBIT CARRIAGE CONTROL 
(USED FOR E><At1PLE l·JHEN PR INTIN~ LINES 

THAT INTER~1CT WITH THE USER AT THE 
COMSOLE) 

NOTE : IF THE CARRIAGE CONTROL CH1~RACTER IS NOT E><PLICITLV SPECIFIED 
AS THE FIRST CHARACTER IN THE 11 lJRITE 11 STflTEMENT FORMAT,. THEN THE FIRST 
ASCII CHARACTER IN THE CONVERTED OUTPUT LINE LJILL BE USED AS THE CARRIAGE 
CONTROL CHARACTER AND WILL NOT BE PRINTED. 
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11 E11

,. 
11 F",. 11 H11

,. AND "I" SPECIFIERS 

THESE SPECIFIERS ARE ONLY FOR USE IN 11 LJR ITE 11 STATEMENT FORMATS. 
THEY CAUSE <WIDTH> CHARACTERS TO BE OUTPUT RIGHT JUSTIFIED IN THE 
FIELD. IF <WIDTH> IS NOT ENOUGH ROOM FOR THE VALUE TO BE PRINTED,. 
THE FIELD IS FILLED ~JITH 11

}:,
11 S. MOTE THAT THE LEAST SIGNIFICAMT DIGIT 

PRINTED IS ROUNDED UP IF THE NE>ff MON-PRINTED DIGIT IS >,_., 5. 

"E 11 FORMAT SPECIFIER 

[REPEAT COUNTJE<LJIDTH>. <DECIMAL> 

11E" INDICATES E><PONENTIAL FORMAT lJITH <DECIMAL> DIGITS PRINTED TO 
THE RIGHT OF THE DECIMAL POINT. NOTE THAT THE EXPONENTIAL FORMAT 
REQUIRES THAT <WIDTH> IS >= <DEC H1~1L> + 7. 

SPECIFIER 
E14.7 

I't-ITERMc1L VALUE 
-234.5676 

"F 11 FORMAT SPECIFIER 

[REPEAT COUNTJF<LJIDTH>.<DECIMAL> 

E)ffERMnL CONVERS I ON 
-0.23456?6E 03 

"F" INDICATES FLOATING POINT FORMfH FORMAT WITH <DECIMAL> DIGITS 
PRINTED TO THE RIGHT OF THE DEC It1HL PO If ff. MOTE THAT THE FLOAT ING 
POIMT FORMAT REQUIRES THAT <l·JIDTH> IS >= <DECIMAL> + 3. 

SPECIFIER 
Fl 1.4 

INTERNAL WtLUE 
-2.3456? 

"H" FORMAT SPECIFIER 

E><TERNAL CONVERSION 
-2.3457 

[REPEAT COUMTJH (EQUIVALENT .TO 11 F8. 4 11
) 

THE "H" SPECIFIER INDICATES HYBRID FORMAT (EQUIVALENT TO DRM READOUT>. 

SPECIFIER 
2H 

INTERNAL VALUE 
.2 JO 1.9999 

11 111 FORMHT SPECIFIER 

[REPEAT COUNTJ I< ~JI DTH> 

E><TElxNAL CONVERSION 
0.2000 1.9999 

"I" INDICATES INTEGER FORMAT IM A <WIDTH> CHARACTER FIELD. 

SPECIFIER 
I8 

INTERNAL VALUE 
··234.567 

EXTERNAL CONVERSION 
-235 
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"N" SPECIFIER Fm~ "READ" STATEMENT FORMHTS 

[REPEAT COUNTJN<~IDTH> 

THE, "N 11 SPEC IF IER IND I CATES THAT THE NEKf <WIDTH> CHARACTERS ~JILL 
BE TREATED AS A NUMcR IC STRING rn INTEGER.. FLOATING.. OR E><PONgNTIA~ 
FORMAT. THE STRING IS INTERPRETED OGMOR rnG BLANl<S) ItffIL AN ILLEG~L 
CHARfiCTER IS FOUND .. OR UNTIL THE FIELD. lJIDTH IS E><HHUSTED. 

SPECIFIER 
NS 
N2 
N7 

2M5 

E>ffERNAL VALUE 
30 45. 

. 3045 
30.5E-10 
1 .. 2 

INTERNAL CO NVF-RS I OH· 
3045.000 
30v00000 
30.5E -1 
1.8 .. 2.0 

NOTE THAT THE 11 N11 SPECIFIER ALLOWS VERY FLE><IBLE INPUT OF DATA .. AS 
OPPOSED TO THE FIXED FORMAT IMPUT OF FORTRAN IV. <LJIDTH> CAN BE 
SPECIFIED AS THE MAXIMUM NUMBER OF DIGITS THE USER lJOULD E>~PECT TO 
NEED. HOWEVER.. IF THE ITEMS ARE SEPARATED BY 11 

.. 
11 S THE ENTIRE <~JIDTH> 

FIELD DOES NOT NEED TO BE SPEC IF IED. FOf~ E><AMPLE: 

?10.10 READ(0 .. 10.20)AA8 .. C 
?10.20 FORMATCN10) 
?10.30 WRITE(0 .. 10.48)A~B .. C 
? 10. 40 FORMAT< D<C D~~ E 11. 4)) 
?RUN 
L2 .. 1234567890 

0.1000E 81 0.20800E 01 0.1235E 10 
IHI --WARN-~ STOP AT LINE 10.40 

THE FOLLOlJING E><AMPLES ILLUSTRATE SOME TYPICAL FORMAT STATEMENTS: 

FORMAT( D<~ I 10 .. Fi4 .. 3K. I10) 
FORMAT(1XC5X .. E14.7)) 
FORMATC--THE NAME IS: .. 10AU 
FORMAT(-" 0 .. 10 I 8) 

SOME ADJACENT SPECIFIERS ARE ALLOWED WITHOUT AMY DELIMITER IF THEY 
WOULD CAUSE MO CONFUSION IM INTERPRETATION. FOR E~<AMPL.E~ THE 
FOLLOWING IS LEGAL: 

FORMAT<> .. 110> >110~ 4A4I10110Il0/) 

AND THE FOLLOWING IS ILLEGAL: 

FORMATC1X2E10.42E10.42E10.4) 

SINCE THE INTERPRETATION LJOULD BE: 

lX .. 2E10.42 ~ E10.42 .. E10.4 <PROBABLY NOT THE INTENDEP MEANING> 

IF YOU ARE IN DOUBT.. USE A COMl1H OR BLANI< BETWEEN FORMfH LIST SPEC tr= IERS. 
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l/O DEVICE ASSIGNMENTS 

IN IHI "READ 11 AND 11 lJRITE 11 STATEl1EMTS .. THE iMPUT A~m OUTPUT DEVICES 
ARE SPECIFIED BY USING UNIT NUM3ERS .. MUCH LIKE IN FORTRAN IV. THE 
FOLLOLJ I NG rnBLE DEF INES THE DEFf1UL T r~1ssoc H'IT IONS BEWEEM IHI UM IT NUMBER 
AND THE SYSTEM 1/0 DEVICES. NOTE TH~ff THE f:NSTEM LUNS 4-8 USED BY THE 
IHI PROCESSOR CORRESPOND DIRECTLY TO THE Ilil UNIT NUMBERS 0-4~ 

IHI UNIT 
MUMBH~ DEVICE 

DEFAULT 
FILE SPECIFICATION 

0 
1 
2 
3 

4 * 

CONSOLE 
LIME PRINTER 
SVSTEM DIS!< 
SYSTEM D ISi< 
SYSTEM DIS!< 

TI0: IHI008.DAT 
LP0: IH I.001. DfH 
SYO: IH I002. DAT 
SYO:IHI003.DAT 
SY0: IH 1804. DrH 

* NOTE : UN IT NUMBER 4 IS USED INTERNALLY BY lH I FOR THE VIRTUAL 
ARRAY FILE COMMUNICATION (SEE THE SECTION ON 11 VIRTUAL ARRAYS" 
IN THIS CHAPTER). UNIT NUMBER 4 U1N NOT BE USED IN 11 RE~)D 11 

AND 11 lJR ITE 11 STATEMEMTS AS UN IT NUMBEl<S 0-3 ARE USED. HOL.JEVER .. 
UN IT NUMBER 4 CAN BE USED IN THE n ASS I GN11 AND 11 CLOSE 11 STATEMENTS 
DEFINED BELOW. 

THE ASSOC lAT I ON BETWEEN THE I H I UN IT NUMBrn ~1MD DEVI CE CAN BE CHANGED 
US ING THE IHI "ASSIGN 11 STf'.:ITEMENT UH ICH IS DEF IMED AS FOLLO~JS: 

ASSIGN STATEMENT 

ASSIGN(<UMIT> .... <FILE SPECIFICATION> .. ) 

WHERE <UNIT> IS THE IHI UNIT NUMBER C0-4) 
E><PRESSED AS A COMSTAMT.. vm~ I ABLE.. m< 
E><PRESS I ON. 

THE "ASSIGN" STATEMENT CAUSES THE NE>ff 11 0PEN 11 ON IHI UNIT NUMBER 
<UNIT> TO OVERRIDE THE DEFAULT DEVICE ASSIGNMENT lJITH THE INDICATED 
<FILE SPECIFICATION>. AN 11 0PEN 11 ON A PARTICULAR IHI UNIT NUMBER 
OCCURS THE FIRST TIME IHI READS OF~ lJR ITES TO THAT DEVICE. THE 
ASSOCIATION BETWEEN THE II IHI UM IT NUMBER II HMD THE "DEVICE II IS 
MAINTAINED UNTIL A 11 CLOSE 11 ST~ffEMENT IS EXECUTED FOR THfH UN IT !~UMBER. 
ONCE AN "OPEN II OCCURS .ON A UN IT tlUM8ER.. ANOTHER ilQPEN II lJILL NOT 
TAKE PLACE UNTIL A 11 CLOSE 11 STATEMEl'ff IS E~<ECUTED. ff fiN 11 ASSIGN 11 TO AN 
CURRENTL y 11 0PEN 11 UN IT occuRs PRIOR TO A "CLOSE 11 srnTEMEJff oN THAT UN IT .. 
THEN THE RESULT OF THE 11 ASSIGN 11 WILL TAl<E EFFECT AFTER THE 11 CL.OSE 11 IS 
E><ECUTED <SEE THE EXAMPLE BELOW FOLLOW ING THE u·cLOSE 11 STf.ITEl"IEMn • 



CLOSE STATEMENT 

CLOSEC<UMIT>> 

W}!ERE <UNIT> IS AN IHI UNIT NUMBER (0-41 
SPEC l F I ED ftS A CONSTANT,. I MTEGER" OR 
E~<PRESS I OM. 

THE 11 CLOSE" STATEMENT C~1USES THE F I LE ASSOC IATED ~JI TH THE IHI 
UNIT NUMBER <LIMIT> TO BE CLOSED. A 11 CLOSE 11 STATEMEMT SHOULD OE 
E><ECUTED PRIOR TO AN 11 ASSIGN 11 STATEMENT IF THE USER WISHES THE 
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MEW ASSIGNMENT TO TAKE EFFECT ON THE NE>ff REFERENCE TO THAT <UNIT> 
NUMBER. 

THE FOLLOWING E><AMPLE ILLUSTRATES THE USE OF THE 11 HSSIGM 11 AND 
"CLOSE" STATEMENTS: 

20.10 GOSUB TYPE 
20.20 ASSIGNCl,."TI:") 
20 • ·30 GO SUB TYPE 
20. 40 CLOSE ( 1) 
20.50 GOSUB TYPE 
20.60 STOP 

30. 10 SUBR TVPE 
30. 20 ~JR ITE ( 1 r 30. 30) 
30.30 FORMAT<" HELLO") 
30.40 RETURM 
?RUN 
HELLO 

; PR INT TO DEFAULT DEV I CE 
; r~ss I GN TI : TD UM IT 1 
;PRINT TO DEFAULT AGAIN 
;TERMINATE OUTPUT TO DEFAULT 
;NOW PRINT TO CONSOLE CTI:) 

IHI --WARN-- STOP AT LINE 20.60 

NOTE IN THE ABOVE EXAMPLE THAT THE FIRST rt.JO "HELLO 11 
.. S ~JENT TO THE 

DEFAULT DEV I CE ASS IOC HHED LJ ITH II-I I UN IT NUMBER L AND ONLY THE LfiST 
"HELLO" WAS PRINTED ON THE CONSOLE "Tl:". 



READ STATEMENT ("DEFERRED" MODE ONLY) 
-------------------------~---------~~ 

READ(<UNIT>,.<STATEMENT MUMBER>> <VARIABLE LIST> 

WHERE <UN IT> IS THE IHI UM IT NUMBER ( 0-3) OF THE 
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INPUT DEVICE,. THE FORMAT FOR THE IMPUT IS DEFINED AT 
<STATEMENT NUMBER>,. AND <VARIABLE LIST> IS A LIST 
OF VAR !ABLE N~1MES I' EACH SEPARATED BY r-1 COMMA II .. II • 

THE "READ 11 STATEMENT READS IN VALUES FOR THE VAR rnBLES IN THE 
<VARIABLE LIST> FROM THE SPECIFIED <UNIT> USING THE 11 FORMAP 
AT THE SPECIFIED <STATEMENT NUt19ER>. 

THE <UN IT> MUST BE A VAL ID IHI IMPU1' DEVICE (I.E. AM ATTEMPT TO READ 
FROM THE LINEPRINTER WILL CAUSE AN ERROi~ MESSAGE). SEE THE SECTION 
OF TH IS CHAPTER ON " l/O DEV I CE ASSIGNMENTS 11 FOR MORE DETfH LS. 

THE <STATEMENT NUMBER> SPECIFIED MUST BE A VALID "READ" STATEMENT 
FORMAT; OTHERWISE .. AN ERROR MESSAGE ~JILL BE PRINTED. NOTE THAT IHI 
DIFFERS FROM FORTRAN IV IM THAT ONLY THE 11 A11 

.. 
11 >~ 11 

.. AND 11 M11 SPECIF*IERS 
riRE ALLOWED IN READ STATEMENT FORMATS. 

BOTH THE <UNIT> AND THE <STATEMENT NUMBER> CAN BE SPECIFIED AS 
AS CONSTANTSio VAR !ABLES,. OR Ai< ITHMETIC E~<PRESS IONS. 

THE NUMBER OF VAR I ABLES~ IN THE <W1R !ABLE LIST> NEED NOT BE THE SAME 
AS THE .NUMBER OF SPEC IF IERS IN THE CORRESPOHD ING 11 FORMAT" SWITEMENT. 
IF MORE VARIABLES ARE SPECIFIED THm~ THE 11 FORMHT" LIST IMDICATESio 
THEN E ITHEr~ THE ENTIRE FOFmAT LI ST OR ONL y THE RE-USE LI ST Is RE-USED 
(SEE THE DESCRIPTION OF THE "FORMAT" STflTEl"IENT FOR DETAILS). 

IF AN ARRAY IS INDICATED IN THE VARIABLE LIST WITHOUT ANY SUBSCRIPTS .. 
THEN VALUES ARE ~~EAD IN FOR THE ENTIRE ARRAV IN THE FOLLOLJING ORDER 
(LEFT TO RIGHT .. TOP TO BOTTOM): 

ARRAYC0 .. 0),. ARRAYCl .. 0> .. 
ARRAYC0iol) .. ARRAY(l .. l) .. 

f-1RRAY (I .., 0) .. 

ARf~AY (I .. U .. . . . ... 
ARRAYC0 .. J),. ARRAY<l .. J) .. Al~RAY (I .. J) 

THE FOLLOWING E><AMPLE READS AND WRITES A 2 BY 2 ARRAY OF VALUES: 

?10.10 DIM A<l .. 1) 
?10.20 READ(0 .. 10.30)A 
?10.30 FORMATC4N8) 
?10.40 W~ITEC0iol0.50lA 
?10.50 FORMAT<1XC2l8/)) 
?RUM 
1 .. 2 .. 3 .. 4 

1 2 
3 4 

IHI --WARN-.... STOP AT LINE 10.50 
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WRITE STATEMENT ( 11 DEFERRED 11 MODE ONLY) 

WRITEC<UNIT> .. <STATEMENT NUMBER>) C<LIST>J 

WHERE <UN IT> .IS THE UN IT NUMBER (0-3) O'F THE INPUT 
DEVICE .. THE FORMAT FOR THE OUTPUT fS DEFINED AT 
<STATEMENT NUMBER> .. AND <LIST> IS AN OPTIONAL LIST 
OF VAR !ABLE MA MES O!~ AR ITH ME TIC EXPRESS !OMS LJI TH IN 
PARENTHESES.. EACH SEPARfHED lN A CO!'li'1i:1 II .. II • 

THE 11 WR ITE 11 STATEMENT WRITES OUT THE VALUES OF THE ITEMS 
IN THE <LIST> TO THE SPECIFIED <UNIT> IN THE FORMAT 
IND lCATED BY THE "FORMAT" STATEMENT AT <STATEMEMT NUMBER>. 

THE <UNIT> MUST DE A VALID IHI OUTPUT DEVICE NUMBER AND CAN BE 
SPEC IF IED AS f:1 CONSTANT .. W1R rnBL.E .. OR ARITHMETIC E><Pr~ESS ION. 
SEE THE SECTION OF THIS CHAPTER ON 11 I/O DEVICE ASSIGNMENTS 11 

FOR MORE DETAILS. 

THE <STATEMENT NUMBER> SPEC IF~ ED MUST BE A VALID 11 LJR I TE 11 STATEMENT 
FORMAT. OUTPUT FORMATS REQUIRE A CARRIAGE CONTROL Cl-lf.;RnCTEF~ C SEE 
THE DESCRIPTION OF THE ·11 FORM:::-1P SWITEMEtH FOi< MORE DE'fA ILS). IF THE 
<STATEMENT MUMBER> SPECIFIED IS NOT A 11 FORMAP STATEMEMT .. OR DOES NO~ 
EX ISL AN ERROR MESSAGE WILL BE PRINTED. THE <STATEMEtrr MUMBrn> MAY 
BE SPECIFIED AS f~ CONSTANT .. VARir~BLE .. OR ARITHMETIC E><Pl<ESSIOM. 

THE NUMBER OF ITEMS IN THE <LIST> NEED NOT AGREE WITH THE NUMBER 
OF CONVERSION SPECIFIERS rn THE cmmESPOND !MG II FORMAT II STATEr·tENT. 
IF MORE ITEMS ARC: SPEC IF IED THAN THE 11 FORMHP LIST HID I CATES" 
THEN EITHER THE ENTIRE LIST (OR ONLY THE RE-USE LIST) IS RE-USED. 
THE FOLLOWING EXAMPLE ILLUSTRATES TH IS S ITUfffION l·J!TI! ThJO DIFFERENT 
11 FORMATS 11

: 

?10.10 f~=l 
f 10.20 8=2 
710.30 C=3 
? 10. 35 ~JR ITE C0 .. 10. 36) 
710. 36 FORMATC.. 12345678901234567890.123456789012") 
710.40 WRITEC0 .. 10.50)A .. B"C"CA+B*C) 
?10.50 FORMATC1X .. I10) ;RE-USE ENTIRE FORMAT LIST 
?10.60 WRITEC0 .. 10.70)A .. B,.C .. (A+B*C) 
?10.70 FORMATC1X(l10)) ;RE-USE 11 RE-USE 11 LIST ONLY 
?RUN 
12345678901234567890123456789012 

1 2 3 7 
1 2 3 7 

IH l --WARN-- STOP AT LI NE 10. 60 
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IF- AN ARRAY IS INDICATED IN THE <LIST> WITHOUT ANY SUBSCRIPTS .. 
THEN THE EMTIRE ~iRRAY. IS UR ITTEN OUT IN THE FOLLOLJIMG ORDER CR IGHT TO 
LEFT .. TOP TO BOTTOM): 

ARRAYC0 .. 0) .. ARRAYCl .. 0) .. 
ARRqY(0 .. l)_. ARRAYCl .. llp 

., .. " 
. . . ,. 
. . . " 

ARRAY< I.. 0) .. 
ARRf?N ( I.. D .. 

... " 
ARRAY< I .. J) 

THE FOLLOLJ I NG E><AMPLE PRINTS OUT A 2 BY 2 MATR D< IN THE DEFAULT 
CONFIGURATION CFIRST INDEX= COLUMN .. SECOND INDEX= ROW): 

?10.10 DIM ACl .. l) 
?10.20 f)(t'.i .. 0)=1 
?10.30 ACL.0l=2 
?10.40 AC0 .. 1)=3 
? 10 • 50 A Cl .. ll =4 
?10.60 LJRITE(0 .. 10. 70HI 
?10.70 FORMATC1XC2I6/)) 
?RUN 

1 2 
3 4 

IHI --WARN-- STOP AT LINE 10. 70 



FIXED FORMAT PRINT STATEMENTS 

PRI ["<FILE SPECIFICATION>"] <EXPRESSION LIST> 
PRF [ ·q <FILE SPEC IF IC~1TIOM>J' J <E><PRESS ION LIST> 
PRE [><FILE SPECIFICATION>~] <EXPRESSION LIST> 
PRH [ .. <FILE SPECIFICATION>"] <EXPRESSION LIST> 
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WHERE THE OUTPUT <FILE SPECIFICATION> IS OPTIONAL AND 
<EXPRESSION LIST> IS A LIST OF CONSTANTS,. VARIABLES~ 
OI~ E><PRESS IONS E~1CH SEPAR1iTED BY A COMMA 11

,. ii • 

THE FD<ED FORMAT PRINT STATEMENTS PRINT TO THE <FILE SPECIFICATION> 
COR TO THE DEFAULT FILE SPECIFICATIOM "TI: IHIS~IV. IHI 11

) THE. VALUES OF 
A LIST OF <E>~PRESS IONS>S ON SUCCESS IVE LINES m THE Form: 

<SOURCE CODE OF E><PRESS I OM> = <VALUE> 

lJHERE <VALUE> IS PR IMTED IN INTEGER,. FLOATING,. E>;PONENTIAL .. 
OR HYBRID FORMAT DEPEMD !MG ON THE srnTEMENT USED. 

STATEMENT OUTPUT FORMf-tT 

PRI 
PRF 
PRE 
PRH 

18 
F 11.4 
El 1.4 
F8.4 

NOTE THAT THE <FILE SPECIFICHTION> Cr?tN INDICATE A FILE ON MASS STORAGE,. 
SUCH AS: "Dl<l :PRE. IHI",. HOLJEVER EACH FD<ED FORMAT PRIMT STATEMENT 
lJILL EITHER CREATE A NEW 11 VEF~SIOH 11 OF THE FILE SPECIFIED .• OR mLL REPLACE 
THE SPECIFIED VERSION (IF IT E>~ISTS) LJITH THE OUTPUT DATA FROM THE 
CURRENT STATEMEMT. IN GENERAL PROGRAM OUTPUT TO FILES IS BEST 
IMPLEMENTED us ING "WRITE II ST~lTEMENTS OR 11 V!FffUr-1L ARRAYS II. 

THE FOLLOWING EXAMPLE ILLUSTRATES EACH STATEMENT FOl~M: 

710.10 REAL=l.23456789 
?10.11 IMT=l 
?la.20 PRI REAL,. INT 
?10.30 PRF REAL+INT~REAL-INT 
?10.40 PRE ~TI: .. REAL~INT 
? 10. 50 PRH I MT ,. REr'.iL ; BL ANl<S CAN BE USED TO L I NE I TENS UR 
?RUN 
REAL = 1 
INT = 1 
REAL+INT = 2.2346 
REAL-INT = 0.2346 
REAL= 0.1235E 81 
INT = 0.1080E 01 
INT = 1. 2346 
REAL = 1.0000 
IHI --WARN-- STOP AT LINE 10. 50 
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VIRTUAL f~RRAYS 

A FORM OF VIRTUAL ARRAY HAS BEEM IMPLEMENTED LJHICH ALLOl.JS READ/lJRITE 
ACCESS TO F !><ED LENGTH D mECT ACCESS FI LES BY SIMPLY TYPING: 

VIRCX> = <EXPRESSION> 

TO WRITE TO RECORD 11 X11 OF A VHHUAL f1RRAY FILE,. OR BY USING "VHHX) 11 IN AN 
E>~PRESS ION TO READ FP.OM A V IRTU(lL f":1RRr~Y FI LE: 

PRE VIROO ~~24. 3 
SUM=VHH 1 J+VIR (2HVIFH3) 

A VIRTUAL ARRAY FILE H~lS A F D<ED NUMBER OF TL.ID WORD RECORDS AND IS 
EQUIVALENT TO A FILE CREATED UNDER FORTRAN IV USING TIIE "DEFINE FILE" 
STATEMENT AS FOLLOWS: 

DEFINE FILE lCNREC .. 2,.U,.l) 

WHERE "NREC" IS THE NUMBER OF RECORDS IN THE FILE 

VIRTUAL ARRAY FIL~S CAN BE VISUALIZED AS SINGLE Dit-tENSIOM REAL 
ARRAYS AMD ARE PHYSICALLY STRUCTURED AS FOLLOWS: 

!---------!~--------! 
RECORD 1 ! WORD 1 ! WORD 2 ! 

!---------!---------! 
RECORD 2 ! WORD 1 ! WORD 2 ! 

!---------!---------! 

!---------!---------! 
RECORD 11 NREC 11 ! WORD l ! WORD 2 

!---------!---------! 

A VIRTUAL ARRAY FILE CAN BE CREATED FROM IHI BY SIMPLY TYPING: 

VIR(0) = NREC 

WHERE 11 NREC 11 IS THE NUMBER OF RECORDS IN THE FILE 

THE FILE NAME IS THE SPECIFICATION ASSOCIATED WITH. IHI UNIT NUMBER 4 
CSEE THE SECTION OF THIS CHAPTER OM 11 1/0 DEVICE ASSIGNMENTS") AND CAN 
BE CHANGED US ING THE "ASSIGN 11 STiHEMENT. OUTPUT TO A PARTICULAR FILE 
CAN BE TERMINATED USING THE 11 CLOSE(4) 11 STATEMENT • . 
IF THE USER ATTEMPTS TO CREATE A~OTHER VIRTUAL ARRAY FILE PRIOR TO 
CLOS ING AN 11 0PEN 11 FILE ON DEVICE 4,. THEN II-I I WILL f-1UTOMATICALL Y 11 CLfl?iP 
THE FILE AND OPEN A NEW VIRTUAL ARRAY FILE. IF THE FILE NAME HAS NOT 
BEEN CHANGED VIA AN "ASSIGN" STATEMENT,. THEN A NEW VERSION OF THE FIL.E 
CURRENTLY ASSOC IATED WITH IHI UN IT NUMBER 4 IS CRHiTED. 
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ONCE A FILE HAS BEEN CREATED~ ITS LENGTH CNUMBER OF RECORDS> CAN NOT BE 
MOD IF lED. THE USER Cf1N. DETERMIME THE LENGTH OF THE CURRENT OPEN VIRTUAL 
ARRC-W F IL,.E BV SIMPLY REr~D IMG RECORD 0. FOR E><AMPLE: 

t,-iREC=VIR (£1) 

OR PRI VIRC0) 

NOTE: RECORD 0 DOES MOT PHVS I CALLY EXIST IN THE VI RTUr~L ARRAY FI LE. 

THE FOLLOlJING IS AM E><AMPLE FORTRAN IV PROGRAM TO CREATE A 100 RECORD 
VIRTUAL ARRAY FILE ( 11 SY0:FOR001.DnT 11 BY DEFAULT> AND FILL IT L.llTH VALUES 
OF-THE SINE FUNCTION: 

E>~AMPLE FORTRAN IV PROGRAM 

NREC=100 
DEFINE FILE 1CNREC>2>U>INDEX) 
DO 10. I= L MREC 
~~=I 
R=S IM CR) 

10 LJR ITE ( 1 ~ D R 
EMD 

AND THE FOLLOW I NG IS AN E><AMPLE IHI PROGRAM lJH I CM READS 'PROM THE 
FILE 11 SY0:FOR001.DAP AND COMPAl~ES THE IHI 11 SIN 11 FUNCTION WITH 
THE FORTRAN IV 11 SIN 11 FUNCTION AND PRINTS ANY DI~FERENCES <NONE FOUND>: 

EXAMPLE IHI PROGRf'.'IM 

?10.10 ASSIGNC4>~FOR001>) 
?10.30 FOR I=l>VIR(0) 
?10.40 WHEN ( SIN(I) >NE~ VIRCI) ) PRE I~SIN~I>~VIR~I) 

710.50 NE><T I 
?10.60 CLOSEC4) 
?RUN 
IHI --WARN-- STOP AT LINE 10.60 

? 
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ERROR MESSAGES 
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IHI ERROR MESSAGES ARE STORED IN TWO FILES ON THE SYSTEM DISK. THESE 
F I LES CHANGE FROM TI ME TO TI ME ns IHI Is LJPGl~ADED AND DEPEND I NG ON 
THE SYSTEMio THUS THE USER SHOULD l<EFER TO THESE FILES FOR A DETAILED 
LI ST OF ERROR MESSAGES. THE ERROR MESSAGES r~RE SELF E><PU·1NATORY AND . 
WHEN THEY ARE PRINTED MOST ERROR MESSAGES ALSO INCLUDE (.l STR I MG OF ASCII 
CODE LJH I CH I ND I CriTES WH~IT CAUSED THE ERROR TO OCCUR. IN THE f"iESSAGE 
FILES: 

%VA IND I CATES THAT A VA~HABLE LENGTH STRING OF SOURCE CODE 
WILL FOLLOW ON THE SAME LINE AS THE ERROR MESSAGE. 

~~UNA IND I CATES THAT A VARIABLE LENGTH STRING OF SOURCE CODE 
WI LL FOLLOW ON THE HE><T LI NE AFTER THE ERROR MESSAGE • 

THE ERROR MESSAGES CONTAIMED IN THE SYSTEM DISK FILE: "SY: IHI IMS.MSG" 
EITHER IND I CATE ERRORS IN THE INPUT <COMMHND STRING> TO IHI OR 
ERRORS WHICH ARE DISCOVERED IN THE IHI 11 IMMEDIATE 11 MODE LJHEN A 
STATEMENT IS FIRST INSERTED BY THE USERio AMD IHI IS PERFORMING THE 
PASS 1 TRANSLATION TO THE PACl<ED BIN ARY· I NTEl<Nf1L FORM. 

THE ERROR MESSAGES CON TA I NED IM THE SYSTEM DI SI< FI LE: u SY: IHI RUN. MSG'' 
INDICATE ERRORS WHICH OCCUR AT RUM TIME DUf<ING THE E><ECLITION 
OF EITHER II IMMEDIATE II OR II DEFERRED II MODE IHI STATEMENTS. 





APPENDIX A 
SUMMARY OF IHI COMMANDS AND STATEMENTS 

* INDICATES STt~TEMEMTS WH !CH ARE E>~ECUTABLE IN THE "DEFERRED 11 MODE ONL. Y. 
** INDICATES i.C:;1:1L PROMPT MODE <VEr~B>S (SEE 12 PRMP COt"il.,.lfiMD). 

:?OMMAMD 

@<FILE SPEC> 

RUN 

** LIST 

** DELETE 

ZAP 

REMELJ 

** SAVE 

LOAD 

** OVRLAY 

CON 

PRMT <VERB> 

MEr~N I NG r~~lD SYN TA)< 

INDIRECT COMMAND FILE SPECIFICATION 

RUN THE CURRENT STORED IHI PROGRAM 

LIST CURREl'IT STORED IHI PROGRAM: 
LIST [~<FILE SPEC>~J [ GGC.LLJ rrGGC.LLJJ J 

DELETE ONE OF~ MORE STORED IHI STAT~Mi::NTS: . 
DELETE GGC.LLJ [~GGC.LLJJ 

DELETE ALL CORE BLOCKS ALLOCATED BY THE 
E><ECUTI ON OF IHI STFITEMENTS 

DELETE flLL STORED STATEMENTS ~;MD IM ITIAL IZE 
ALL ~lLLOCfHED CORE BLOCKS. EQU I vr~LENT TO: 
"DELETE L99 11 FOLLOLJED BY "ZAP 11

• 

SrWE 8 !MARY CORE I MriGE OF STOl~ED STATEMENTS: 
SAVE [~<FILE SPEC>~J [ GGE.LLJ CrGG[.LLJJ ~ 

(DEFAULT FILE IS "SY: IHISAV. IHI II) 

LOAD 8 I NARY CORE I t'l~iGE OF IHI STATEMENTS THAT 
WERE SflVED BY II SAVE II : 

LOAD [~<FILE SPEC>~J 
CDEFAULT FILE IS "SY:IHISAV.IHl") 

OVRLAY lJORKS LIKE "LOAD 11 BUT DOES NOT DELETE 
STORED STATEMENTS PfHOR TO LOAD ING; MEW 
STATEMEMTS SUPERSEDE OLD STATEMENTS. 

CONTINUE AT STATEMENT FOLLOWING ~PAUSE" 
(VALID ONLY AFTER A "PAUSE") 

ENTER PROMPT MODE: IHI PROMPTS lJITH 11 ?VERB n 

( LEG1~L PRMT <VERB >S AI=<E I ND I CATED BY **) . 



STATEMENT 

NOP 

DIM 

** LET 

JUMP 

* l1.IHEN 

* FOR-NEXT 

* PAUSE 

* STOP 

** CALL 

GOSUB <NAME> 

* SUBR <NAME> 

* RETURN 

* FORMAT 

** ASSIGN 

** CLOSE 

MEANING AND SYNTAX 

CAUSES NO OPERATION 

DIMENSION A LIST OF ARRAYS: 
DIM VfiR 1( 11[ .. J 1 J),. VAR2 (12[ .. J2 J) .. 

ASSIGNMENT STATEMENT C"LET" IS OPTIONAL): 

JUMP TO STATEMENT OR GROUP: 
"JUMP GG.LL" OR "JUMP GG" 

CONDITIONAL STATEMENT: 
l·JHEM ( <E><P><RELATI ON><E><P>) <STATEMEtff> 

LOOP CONTROL STATEMENTS: 
FOR <VAR>=<E><P 1>,. <E><P2>E ... <E><P3> J 
NE><T <Vf.'.:R> 

PAUSE PROGRf1M r-1MD RETURN TO "IMMEDIATE 11 MODE 
CTO CONTINUE TYPE "CON") 

STOP Pl~OGRAM AND RETURN TO II IMMEDIATE II MODE 

CALL A PRE-DEFINED IHI SYSTEM SUBROUTINE 01CR>: 
CALL <SUB NAME>C<ARG LIST>) 

TRANSFERS CONTROL TO THE DEFERRED MODE IHI 
SUBROUTINE <NAME>. 

IND I CATES THE STr-iRT OF AN IHI SUBROUTINE 

RETURMS CONTROL TO THE STATEMENT FOLLOLJING 
THE LAST 11 GOSU8" STATEMENT. 

DEF INES HO~J THE FORMATTED ASCII RECOIWS ARE TO 
BE USED ~J l TH THE CORRESPOND I NG II READ II OR II LJR I TE II 

STATEMENTS. 

ASSIGNS AN IHI UNIT NUMBER TO A CORRESPONDING. 
FILE SPECIFICATION: 

ASSIGNC<UNIT> .... <FILE SPECIFICATION> .. ) 

CLOSES THE FILE ASSOCIATED WITH THE SPECIFIED 
IHI UNIT NUMBER: 

CLOSE(<UMIT>) 



STATEMENT 

* READ 

* WRITE 

** PRI 

** PRE 

** PRH 

MEANING AND SYNTAX 

READS IM THE VALUt::S FOR A LIST OF VAR IAB~ES 
FROM THE SPECIF I ED <UN IT> ACCORD ING TO THE 
FORMAT HT THE INDICATED <STATEMENT NUMBER>: 

RE~1D (<UM IT>,.< SW'ITEMENT NUMBER>)< W)R I f)BLE L, I ST> 

LJR ! TES OUT THE VALUES OF THE ITEMS IN THE L I ST 
TO THE SPECIFIED <UMIT> USING THE FOf~!IAT AT 
THE INDICATED <STATEt'iENT NUMBER>: 

LJR ITE (<UM IT>,. <STATEMENT NUMBER>) <LIST> 

PRINT <EXPRESSION LIST> USING "I8" FORMAT 
PRI C"<FILE SPEC>"J <EXPRESSION LIST> 

PRINT <EXPRESSION LIST> USING "Fll.4" FORMAT 
PRF ["<FILE SPEC>" J <E><PRESSION LIST> 

PR !MT <E><PRESS ION LIST> us ING 11 El 1. 4" FORMAT 
PRE C"<FILE SPEC>"J <EXPRESSION LIST> 

PRINT <EXPRESSION LIST> USING "F8.4" FORMAT 
PRH ["<FILE SPEC>"J <EXPRESSION LIST> 
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AD./5 ANALOG DEVICE MNEMONICS 

READABLE ANALOG 
DEVICE MNEMONICS 

ADC 

AMP 

DER 

POT 

DCU 

COF 

TRI< 

DAC 

NLN 

MSC 

SETIABLE ANALOG 
DEVICE MNEMONICS 

COF 

DAC 

MEAHING 

~1DC-MUX CHANNEL READOUT 
W\' PATCHBOAfW ADDRES~D 

ANALOG AMPLIFIER OUTPUT 

AMPLIFIER OUTPUT IN "TEST" MODE 
scnLED TO EQUAL THE DERIVATIVE INPUT 
IF THE AMPUFJER IS AN INTEGRATOR. 

OUTPUT OF ~1 POTENT! Ot-1ETER IN THE 
11 COEF~:cINPlJP MODE 

OUTPUT OF A DCU IN THE 11 COEF* INPUT" 
MODE rncu .. s r:-1RE IMVEF~TING COMPOHENTS) 

COEFFICIENT SETTING OF A POT OR DCU 
mrnDBACI( OF DCU SETTIMG IS IM\lERTED) 

ADDRESSABLE f'.:1NALOG TRUNI< 

OUTPUT OF A MULTIPLYING DAC 
CSETTING TJMES MINUS THE DAC INPUT) 

NOM-LINEAR 

MISCELLANEOUS 

MEANING CLEFT OF "=") 

SET A POTENTIOMETER OR DCU 

SET A DAC 





APPENDIX C 
AD/5 IHI CAL~ABLE SUBROUTINES 
----~---~-~-~-~--~---~-~-----

THIS APPE;NDIX DEFINES THE HCR .. S AND SUSROUTINES WHICH HAVE BEEN 
IMPLEMENTED IN IHI. THEY ARE THE sr:u1E HCR .. s l0JH I CH f~if:E. cnLLABLE 
FROM FORTRAN IV AHD Mr~CRO AS DI SC USS ED IN CHr:1PTER 4 OF THE 
"SYSTEM 511 HYBRID USER .. S MANUAL". THE ROUTINES CAN BE CALLED USING THE 
1 HI 11 CALL 11 STATEMENT AS DEF I NED IN CHAPTER 7 OF TH IS MANUAL • . 

TO USE ANY HVBR ID COMMUN I CATION ROUTINES .. THE USER MUST BE 11 ATTACHED 11 

TO THE ANALOG COMSOLE(S) WITH lJHJCH HE PL.ANS TO COMf'iUMICATE. REFER TO 
THE DEFINITION OF THE IHI <COMMAMD STRING> SPECIFICf'lTION IM CHAPTER 2. 

IN IHI THE HCR"S ARE CAl-LED WITH HCR ERROR TESTING ENABLED 
(REFER TO THE DEFINITION OF 11 IWTST 11 IN CHAPTEi~ 4 OF THE 11 SYSTEM 511 
HYBRID USERS MAttUAL 11

) • 

THE FO.LLOW I NG IHI ERROR MESSAGES CAN OCCUR IF AN ERROR cmm IT I ON Is 
DISCOVERED BY THE HCR: 

IHI **FATL>::* HCR TYPE 0 (~1DDR) ERROR 
IHI **FAwfL** HCR TYPE 1 CDflTA) ERROR 
IHI **FfHL** HCR TYPlt: 2 <BUSY). ERROR 
IHI --WARN-- HCR TYPE 3 CPOT SET> ERROR 

IN IHI ALL VARIABLES ARE REAL VARIABLES. THEREFORE .. IHI MUST CONVERT 
THE IHI ARGUMENTS TO THE INT~GEI~ FORMAT REQUIRED BY THE HCR" S. THE 
HCR .. S WHICH READ ANALOG ADDRESS~S AND SET ANALOG COEFFICIENT DEVICES 
INHERENTLY EXPECT INTEGER Af~GUMEMTS SCALED SUCH THAT 10000 IS EQUIVALENT 
TO ANALOG REFERENCE (1.0 ON THE DRM READOUT>. IN I~I~ SCOLED ARGUMENTS 
HAVE. BEEN IMPLEMENTED IN 90ME HCR .. S SO THfH 1~MALOG l~EADOUTS AND 
COEFFICIENT SETTINGS ARE SCALC:D SUCH THAT 1. 0 IN IHI IS EQUIVALENT TO 
ANALOG REFEREl~CE. TH IS CORRESPONDS TO THE SC~1LlNG USED FOR THE IHI 
ANALOG DEVICE MNEMONICS. . 

THE FOLLOLJING CONVENTIONS ARE USED IN SPEC I FY ING THE ARGUMENTS OF THESE 
SUBROUTINES: 

IV = <VAR I ABLE> lJH I CH lJ I LL CON TA IM THE REAL EQU I VALE MT OF THE 
I IHEGER VALUE RETURNED BY. THE HCR. 

SV = <VAR !ABLE> WHICH WILL CONTAIN THE SCALED EQUIVALENT OF THE 
INTEGER VALUE RETURNED BY THE HCR C I.E. "fl·!E SCf.lLED EQUIVALENT 
OF 10000 IS 1.0>. 

IE = <E~<PRESS ION> lJH ICH WILL BE CONVERTED · 8Y IHI TO THE NEAREST 
INTEGER VALUE .. AS REQUIRED BY THE HCR. 

SE = <EXPRESSION> SCALED SUCH THAT 1.0 IS EQUIVHLENT TO THE 
INTEGER VALUE 10000 (WHICH THE HCR NORMALLY E><PEC TS) • 



TlJO GENERAL SUBROUTINES.. "AJ>5RD" AND "AD5lJT".. HAVE BEEN IMPLEMENTED 
IN IHI TO ·Ali:LOW BASIC HARDl:.JARE LEVl;L COMMUMICATIOM ltlITH THE SVSTEM 511 
HYBRID IMTERFACE. A CONTROL OPERATIOM CONSISTS OF COi·iMUNICATING AM 
ADDRESS AND A DGITA WORD. rrHL; INFORMHTIQM NECESSARY TO USE THESE ROUTINES 
IS FOUND IM CHAPTER 6 OF TH~ "SYSlEi1 511 HYOfOD USERS MHNU(lL 11

.: THE USER 
SHOULD 8~ THOROUGHLY FAMILIAR l1JlTH THIS MfffEfHAL PRIOR TO USING THESE 
SUBROUTINES. HVBRID COMMUNICATIOMS NOY CO'v'Ef-!ED BY THE OTHER MCR"" S CAN 
BE PERFORMED USING TME$E RpUTIMES; THE ~iRGUMENTS OF THESE ROUTINES 
1 ND I CATE Tl-IE CONTROL ADDRESS r~ND DATA ~IORD. 

SUBROUTINE 

ADSRD C IE .. IV> 

AD5lJTCIEl~IE2) 

FUNCTION PERFORMED 

READ OPERATION FROM THE AD-5 HYBRID INTERFACE 
JE R DECIMAL EC!U IVALEMT OF THE H IF/DAP 

OCTAl- ADDF~ESS. 
IV R VALUE RETURNED BY THE READ OPERATION 

<THE DECIMAL EQUIVf.ILEMT OF THE 16 BIT 
DATA Lmrm RETURNED BY THE INTERFACE). 

FOR E><AMPLE: 

CALL AD5RDC3>DRM> 

RETURNS CONSOLE 0 DRM OUTPUT IN 11 DRM 11 

IF THE ANALOG CONSOLE IS NOT 11 ATTACHED 11 
.. 

A FATAL ERROR MESSAGE WILL OCCUR RND 
IH 1 lJILL. F!ETU1~11 rn THE 11 IMMC:D IATE 11 MODE. 

lJR ITE OPERATION TO THE r~D-5 MYBR ID INTERFACE 
JE 1 ir: DECIMAL EQU IVALEMT OF THE H IF/DAP 

OCTAL ADDRESS. 
I 1;2 ;: DATA MORD TO BE LJR I TTEM TO THE .AD-5 

<DEC 1 MHL EQU I VALEtff OF THE VALUE OF 
THE 16 BIT WORD>. 

FOR EXAMPLE: 

CALL AD5WT(0 .. 68) 

IS THE CONSOLE -CONTROL COMMAND LJR I TE 
COCTAL DATA lJORD: 00(H04> lJH ICH PLACES 
TME ANALOG CONSOLE IM THE 11 RUN 11 MODE. 

THg ANALOG COHSOLE MUST BE 11 f.'ITTACHED 11 
.. AS 

DISCUSSED IH THE 11 AD5RD" SUDROUTINE. 



SUBROUTINE 

AUTHD( IE) 

COMSO( IE) 

HOFF( IE> 

HOLD 

HON< IE) 

HYTOL<SE) 

IC 

!MITA< IE) 

LEXCIE) 

LODE 

LRUN 

LS TOP 

OP 

PBC IE) 

FUNCTION PERFORMED 

IE ::: 0 TURNS AUTO-HOLD 11 0FF 11 

= 1 TURNS AUTO-HOLD 11 0N 11 

SELECT AMALOG CONSOLE NUMBER "IE" TO 
TO f)LLOlJ HCRS AMD ANALOG DEVICE MNEMON res 
TO co~~UNICATE WITH CONSOLE NU~BER ~IE 11 • 
<NOTE: CONSOLE II IE II MUST BE 11 ATTACHED II) 

DI SABLE HYBRID ACCESS TO ANALOG COMSOLE 11 IE 11 

<TURN "HYB Ol'~ 11 SWITCH OFF> 

PUT ANALOG CONSOLE IN THE 11HOLD 11 t10DE 

ENABLE HYBRID ACCESS TO H.NALOG CONSOLE "IE" 
<TIJRN 11 l·IYB ON II SW ITCH Oi'D 

SET TOLERANCE FOR 11 HCR TYPE 3" ERRORS TO · ''SE 0 

PUT ANALOG CONSOLE IN THE 11 IC 11 MODE 

IMITIALIZE ANALOG CONSOLE 11 IE 11 AS FOLLOWS: 
<MOTE: CONSOLE II IE II MUST BE "ATTACHED II) 

TIME SCALE - ><1 
ANf.ILOG MODE -- IC 
LOGIC MODE - LOAD 
INTERVAL TIMER USES 

THUMB t.JHEELS 
1 SEC. V SIGNAL 
ALL OTHER PUSHBUTTONS 11 0FF 11 

MDACS UPDATE IMhED IATE 
ADC CHANNELS TO SAMPLE 
CONTROL LIMES TO 0 
SEMSE LINES TO 0 

IE = 0 TURNS 11 LOG IC EXECUTE 11 SWITCH 11 0FF1
' 

IE = 1 TURNS 11 LOG IC E><ECUTE II SWITCH 11 0N II 

PUT ANALOG CONSOLE IN "LOAD" MODE 

PUT ANALOG CONSOLE IN THE LOGIC 11 RUN 11 MOD,E 

PUT ANALOG CONSOLE IN THE LOGIC 11 STOP 11 MODE 

PUT ANALOG CONSOLE IN THE "OPERATE" MODE 

IE = 0 TURNS 11 PB 11 SWITCH 11 0FF 11 

= 1 TURNS "PB 11 SWITCH 11 0N 11 



SUBROUTINE ------,...-... .,. 

READ Cl E,. SV) 

READH( IE,.SV> 

SELIT( IE) 

SELVSCIE> 

SENSRC IV) 

SETARCIE> 

SETCC IE> 

SETCR( IE> 

STEP 

STIMD< IE,.SE> 

STIHH<IE1,.SE,.IE2> 

FUNCTION PERFORMED 

READ THE AMALOG ADDRESS 11 IE 11 AND RETURN 
THE SCALED VALUE IN 11 SV 11 

( 1. 0 IS EQU IVf.iLEMT TO i-:':1"11'.\LOG REFERENCE> 

READ ADC-MUX CHr~NNEL NUMBER "IE 11 AND RETURN 
THE SCALED VALUE IN "S\/ 11 

IE = 0 SPEC IF IES THAT THE INTEIWAL 
TIMER PERIODS WILL BE CONTROLED 
B\" THE THUMB lJHEEL SbJITCHES 

IE ~. 1 SPECIF I ES THAT THE INTERVAL 
TIMER PERIODS WILL BE CONTROLED 
BY THE IMTERVAL TIMrn REGISTER 

IE = 0 SELECTS 1 SEC. V SIGNAL 
= 1 SELECTS 100 MS V SIGNAL 
= 2 SELECTS 10 MS V SIGNAL 

RETURN THE VALUE OF THE SENSE LINE REGISTER 
IN II IV" 

SET THE ANALOG ADDRESS II IE II I tffO THE 
ANALOG ADDRESS REGISTER 

SET CONTROL CONDITION DETERMINED 
BY "IE" INTO CURRENT ANALOG CONSOLE 
(REFER TO THE T~iBLE IN THE HCR 

F'1f.HllJAL DEF IM IMG THE OPEnf.ffIOM 
OF 11 SETC 11 Af> f) FUNCTION OF II IE"). 

SET CONTROL L I NE REG I STER TO THE I tffEGER 
VALUE OF THE E~~PRESS I OM II IE II 

IF THE LOGIC MODE ON THE CURRENT 
-CONSOLE IS "STOP II,. THE. LOG IC IS 
ADVANCED THROUGH ONE CLOCK PERIOD 

SET THE COEFFICIENT DEVICE WITH THE ADDRESS 
II IE II TO THE SCALED VALUE II SE ii 
(SE=l.0 TO SET A COEFFICIENT TO 1.0) 

SET DAC/DCU NUMBER 11 IEl 11 TO THE VALUE OF 
THE SCALED E~<PRESSION 11 SE 11 USIMG UPDATE 
CODE 11 IE2 11 



SUBROUTINE FUNCTION PERFORMED 

STITRCIE 1" IE2.- IE3) SET THE PEfHODS OF THE INTERVAL TIMER 
REG I STER AS FOLLOL,JS: 

A PERIOD "IEl" COUNTS 
B PERIOD = 11 IE2 11 COUNTS 
C PERIOD = "IE3 11 COUNTS 

STREFCIE) IE = 0 TURMS 11 COEF X IN 11 SWITCH 11 0FF 11 

(COEFFICIENT SETTINGS READ> 
IE = 1 TURNS "COEF X IN~ SWITCH "ON 11 

(COEFFICIENT DEVICES READ THEIR 
SETTIMG TIMES THE IR PATCHED INPUT> 

TEST< IE) IE = 0 TURNS 11 TEST" SWITCH 11 0FF 11 

= l TUR MS II TEST II SLJ ITCH II ON fl 

TSCAU IE) SELECT AMALOG TIME SCALE AS FOLLOLJS: 

IE TIME SCALE 
----------

0 Xl 
1 X10 
2 X100 
3 X1000 

VER (IE) IE = 0 TURNS "PROB VER 11 SWITCH "OFF" 
= 1 TURNS "PROB VER 11 SLJITCH uoN" 




