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INTRODUCTION

The B—i aircraft, developed by the B—i Division of Rockwell
International, utilizes an Electrical Multiplex System (EMUX) for:

— processing and transfer of serial—digital and discrete data
throughout the aircraft

— power control of moat electrical loads
— automatic electrical load management

There are two independent EMUX systems in the aircraft for redundancy —

each having its own configuration and software. EMUX is programmed
using an IBM 370 hosted compiler. Input to the compiler consists of
logic equations, assembly language instructions , and EMUX system con-
figuration data. EMUX can be programmed to output over two thousand
signals as functions of over five thousand input signals. This
magnitude of equations and signals complicates the understanding and
analysis of the EMUX software.

In order to improve the Air Force EMUX software analysis capability,
several in—house computer routines were developed from July 1975 to
September 1977. All of these routines use copies of the same data files
created and maintained by the B—i Division for use in generating the EMUX
flight software. All of the routines were developed on Aeronautical
Systems Division ’s CDC 6600 Computer System using FORTRAN EXTENDED.

One JiSD Technical Report and four Avionics Directorate (ENA) Engin-
eering Reports have been written to document the various computer
programs:

“B—i EMUX Data Tape Conversion Software”
ASD—ENA—77—20

“B—i ENUX Usage Analysis Software”
ASD-ENA-78-2

“8—1 EMUX Signal—Signal and Signal—Box Relationship
Analysis Software”
ASD-ENA-7 8-3

“B—i EMUX Logic Equation Regeneration Software”
ASD-ENA-7 8-4

“B—i EMUX Automated Logic Diagraumoer Demonstration Program”
ASD—TR—7 8—17
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This report discusses the FORTRAN software wri t ten  for use on
the CDC 6600 to demonstrate the feasibil i ty of automatically creating
logic diagrams of boolean equations directly from the contrac tor
maintained computer data files. Diagrams, while being logically
equivalent to equations, are pictorial representations of the equa—
tiona and, as such, facilitate understandthg. However, logic diagrams
are quite time—consuming to draw manually; estimates upwards of two or
more man—years for a single version of EMUX software have been given.
Thus, a computerized diagramming technique which did not require
special input data could provide cost and time savings if the automated
diagrams were of equal quality (accuracy, readab ility , layout, etc.)
as manual diagrams. Program BOLD (1—1 (One) Logic Diagrammer) is the
result of this feasibility demonstration.
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PROGRAM l)ES IGN GROUN DRLIl.l ~S

Program BOLD Wt *d wr itten in FORTRAN KXTENDEI) for  use on
Aeronaut ica l  Systems L~ivLsion ’s CDC 6600 computer system using the
t o l l ow in g  ground rules :

— the layout of the diagrams , expectal lv the positioning ot the
logic operator symbols , must be of equal or better quality when
compared to manually draw~ diagrams.

- any valid logic equation for EMUX must he diagr ammahi e . Inc luding
equat ions with time delays .

— the diagrams must accurately reflect the boolean equation logic .

- preparation of special input d*ta must be minimized .

— program s ize , run time , and resultant  cost must be less than
manual costs.

All  of these ground rules t~ave been satisfied by BOLD as w i l l  he discussed
in the fol lowing paragraphs.

The proper layout of the diagram La one ~I the stoa t important  measures
~ t the success or failure of any computerized diagramming technique .
Proper layout must consider the location of each of the logic operator
symbols ~gat.s) and the interconnection of the gates. A major portion ~ t
the lügtc in BOLD is involved in diagram layout . Listed below are the
diagram layout ru les wh ich were es tabl ished :

- flow of logic will be from l e f t  to r igh t .

- no overlap of gates.

— gates will he arranged in columns (for read ability and simplicity )
and w ill be assigned to columns from right to left to minimize
length of interconnect lines.

- interconnect lines will be straight when.vsr possible and will
have at most two turns.

— no feedback or latch interconnect lines will he used but will he
labeled as operator inputs (this is not inconsistent with KMUX
op.ratton but is probably not how the diagram would be done manually) .

— cr’ssov•r of Interconnect lines will be minimized .

— t im. d.lays will he treated as two input operators . One input is
th. quantity to be delayed and the other input is th. time delay
durat ion.

3
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Figur e. 1 and 2 are sampl. BOl D printouts of two differen t equation
diagrams . A. can be seen, the diagrams are “drawn” by the standard
line printer rather than by a continuous line plot ter  ( e . e . ,  a CALCOMP
plotter). This type of output was selected primarily because BOLD was
intended to be a feasibility demonstration program rather than a final
production—oriented program. As such , diagram output  via line pr inter
is simpler to obtain in terms of software logic complexity and program
turnaround t ime. A logical modification to improve diagram readability
to BOLD for production use would be the conversion to CALCOMP—type
diagrams. While this would require the main program to be changed
(approx imately 25 to 30Z rewrite), the methodology would be the same
and no other subroutine changes should be required . At the same time ,
logic for feedback tines could be Included if deemed desirable.

All equations diagrammed to date have accurately reflected the input
equation logic. The only problems encountered but not solved were due to
either improper input equation syntax or equation sift’ in excess of BOLD
capacities . Improper equation syntax (e.g., missing operator , missing
parenthesis) would also cause problems for the contractor ’s EMUX compiler
and can only be resolved by correcting the equation . Many data arrays
are used in BOLl) for storage of various types of equation information.
The sizes of these arrays are related to each other to some extent but
are somewhat arbitrarily established . There are no known theoretical
limits to the equation size which can be processed ; however, practical
limits of computer memory available and desired turnaround time may
pr.v.nt some “ex treme” equations from being diagrammed . Present array
sizes have rejected less than 1/2 of l~ of all equations input . Array
size limitations would probably be improved b~ the conversion to CALCOMP—
type diagrams . The present program is limited to a maximum of 8 pages of
printou t per equat ion which , when cut and taped together , will show the
entire d iagram. l.imita on particular equation size parameters te.g.,
number of parenthesis pairs , number of operators, number of operands per
operator) are documented in the program listings .

BOLD uses the same data files maintained by the contractor for EMUX
fligh t software programming. The only additional input required is the
user ’s selection of the equation set to be diagrammed . The user has the
flexibility to sel.ct individual equations or entire subsystems for
diagra ing .

Wh ile final conclusions on relative costs (automated diagrams versus
manual diagrams) cannot be made until a production version of BOLD is
crea ted, a prel iminary cost analysis resul ted sign ifican t ly in favor of
automa t ed diagrams .

4
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PRINTOUT DESCR iPTION

While the BOLD printout , Figures 1 and 2 , seems at f i r s t  c ryp t ic ,
it 1. understandable if examined in parts. The first. line identifies
the OCNEE signal designator (an aircraft standard signal identificat ion
scheme) for the equa tion diagrammed , the aircraft effectivity, and the
section of EMUX (left or right) involved . (For Figure 1, the equation
output signal designator is 2821—008 and th. equation is used in the
left section of F.MUX on Aircraft 3.) The next three lines on the left
identify the aircraft system, subsystem, and subsystem to which the
signal is assigned. G’or Figure 1, sub—subsystem 2821 is the Internal
Transfer portion of the Fuel Distribut ion System.) The line to the right
of the system labels is an abbreviated signal description. (For Figure 1,
the signal is a power control signal for the tank 1 transfer pump number
2821PP1.) The next set of lines is the actual boolean equation to be
diagrammed as input to BOLD. Following the equation is a table of all
signals that are used in the equation. included with each signal
designator is the signal description . The final part of the printout
is the diagram . Due to line printer limitations, the diagram is not as
readable as possible. Each logic operator (gate) is indicated with a box
of asterisks with a letter inside. AND gates use the letter A , OR gates
tme the letter 0, EXCLUSIVE OR gates use the letter X. Type 1 time delays
use a dollar sign ($), and Type 2 t ime delays use a question mark (?).
Gates with more than two inputs have the left col umn of ast er isks extended
as necessary to accomodate all inputs. NOT’ed gate inputs are indicated
with the letter 0 in place of an asterisk in the gate ’s leftmost column.
Gate interconnecting lines use dashes, periods , and letter I ’s for their
horizontal parts, corners , and vertical parts respectively. The reads-
bility of these line printer diagram. can be improved slgnificantiy
merely by drawing over the connecting lines manually — as is done in
Figure 2.

1
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PROCR.AN OPERATION

The process used by BOLD , as shown in Figure 3, star ts with reading
the next equation to be diagrammed into array EQN. In order to simplify
processing throughout the rest of the program , the equation is converted
into an internal coded integer format and is stored in array EQN1.
Array VAR is loaded with signal names appearing in the equation. The
integer code is shown below:

VALUES REPRESENT

1 to 1000 index of ~gnal name stored in VAR

1001 to 2000 value —1000 is the index of an operator in
array OPI~

2001 ( left parenthesis

2002 )  right parenthesis

2003 * AND opera tor

2004 @ EXCLUSIVE OR operator

2005 + OR operator

2006 — EQUAL operator
2007 a- NOT opera tor

2010 $ TYPE 1 TIME DELAY opera tor

2011 ? TYPE 2 TIME DELAY operator

9999 replaced character

—2006 NOT EQUAL operator

-2000 to -1001 NOT’d operator, absolute value —1000 is the
index of an opera tor in OPR

—1000 to —1 NOT’d operator input, absolute value is the
index of a signal name stored in VAR

Due to parentheses and operator precedence, the equation cannot be
simply scanned from left to right to determine the correct diagram

.8
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Therefore, BOLD first scans EQN1 for parenthesis pairs and stores infor—
mat ion on each pair in array PAR. Once the parentheses have been fourd,
then the logic within each pair is sent to subroutine PARSE for analys~.s -

the innermost pair being done first. As each pair is done, the logic
and parentheses are replaced in EQN1 with the resultant output operator’s
index in OPR and with 9999’s. After all parentheses have been removed,
the entire equation is sent to PARSE for a final analysis.

PARSE semantically analyzes each por tion of the equation, taking
into account operator precedence, by scanning left to right five times
(once for each operator type). The operator precedence used by PARSE is
Type 1 Time Delays, Type 2 Time Delays, AND gates, EXCLUSIVE OR gates,
and OR gates. During each of the five passes, the appropriate opera tor
is tested for and , if found , is stored in array OPR along with its
associated inputs. Thus, when PARSE is f inished with the equation, all
of the semantic equation information is stored in array OPR as shown
below for operator 1:

OPR (1, 1) operator type code (2003, 2004, 2005, 2010,
2011)

OPR (i , 2) number of inputs to this operator

O~R (1, 3) x of x, y coordinates of location of operator
on output page

OPR(i , 4) y of x , y coordinates of location of operator
on output page

OPR (i , 5) operator input indices . Negative values m di—
through cate primed inputs . Absolute values from 1 to
OPR (1, 34) 1000 are signal name indices pointing to array

VAR. Absolute values from 1001 to 2000 are in-
puts from other operator outputs. These values
—1000 point to array OPR.

The present size of array OPR limits any one operator to 30 inputs maxi-
mum. It should be noted that OPR (1, 3) and OPR (1, 4),  operator location
information, are not def ined by BOLD at this point in the equation
processing.

The only remaining task before printing out the diagram is the
determination of the location of each of the operators on the output
page. This portion of the logic within BOLD was designed to:

— minimize crossover of interconnecting lines.

— minimize the number of operators which could not be connected
due to the location of other operators

9
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- maximise the use of straight lin, connections

— make all connections so that the logic flow Is from left to
right

For both readability and ease of programming it was decided that each
operator would be assigned to one of several available columns. Once
an operator is assigned to a column then it. vertical position in the
column is determined based on providing the straightest connection
from its output to the next operator ’s input . The operators are
usigned to columns from right to left starting with the equation ’s
overall output operator in the rightmost column , its input opera—
tori are assigned to the next column to the left and their input
operators are assigned likewise. This process is continued until all
operators are assigned columns. Array OPOR is used to keep track c ’t
this process. When all operators are assigned columns, then OPR
(1 , 3) ii defined for each operator.

- 
.~ OPR (1, 4) is defined by starting with the first , or top , opera-

tor in each column (right to left) and locating the operator if
possible so that the connection from this operator to the one in the
next column is s t r a igh t .  This is not always possible due to gate
overlaps so the operator is moved down the column until no overlap
occurs. As each column Is f inished , the next column to the left is
done . This is continued until  all columns are finished .

The final step In BOLD i. to load the printout array PAGE with
the operators , labels, and connection lines. This is a straight—
forward process once the location of each operator Is def ined . In
orde r to reduce computer memory requirements , 10 characters per word
are packed into PAGE. Present dimensions of PACE are 25 ,200 . Up to
eight pages can be used for diagram output with up to 200 lInes per
diagram and up to 250 characters per line .

10
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BOLD I) I AC RAM

FIgure 3

_  

c~ T)_
REAl) THE SYSTEMS TO BE [)IAGRAI+IEI) . CIT TIlE NEXT L QI)ATI ON
ANI) RECODE IT INTO 11IE INTERNAL. FORM

I SCAN THE EQUATION FOR PARENThESES TO DE TERMIN E fliF PROPER
[PARSING ORDER - INNERMOST

PARSE THE LOGIC WITh IN EACH PARENTHESIS PAIR FROM INNER-
MOST TO OUTERMOST ANt) ThEN PARSE ‘fliF ENTIRE EQUATION

DETERMINE THE LOCAT I ON OF THE OPERATORS FOR ThE PRINTO(JT
TO MAKE THE MOST READABLE OUTPUT

LOAD PAGE ARRAY AND PRINTOUT I)IACIRAM AND LABELS

GO TO ThE NEXT EQUATION
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CONCLUSION

Program BOLD has successfully demonstra ted the feasibility
of producing automated logic diagrams which are of equal quality
to manual diagrams, which are less expensive than manual diagrams,
and which can be obtained in much less t ime . Further development
is required prior to production use of BOLD:

— to develop logic for utilization of plotter drawn diagrams

- to better def ine array dimensions to enable diagramming of
all equations at minimum program memory size

— to add the capability to draw feedback lines

(~~~
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~~ OGRA M BOLD ( INPUT2/80 ,OUT PUTz’ .0QB,TAP E~~ 1.008, TAP E7=’ .00B,
A TAPE5=INPUT,TAPE6=OUTPUT )

C
C THIS PROGRA M ( B—i  ( ONE) LOGIC DIA&RA *IER) DRAWS LOGIC DIAGRAMS , AS
C - - - -C SEL~”TEO BY INPUT, FROM RI’S EMUX MASTER FILE FOR ONE SIDE OF ONE
C AIRPL A IE EFFECTIVITY. THIS VERSiON OUTPUTS LINE PRINTER DIAGRAMS
C ONLY.
C
C FILE OESCRIPTIONS~
C
C UPE’. EMUX MASTER FI LE — EQU~ TI0NS FILE (SEQUENTIAL)
C TAPES INPUT DATA CARDS
C TAP E 6 OUT PUT FIL E
C T~ PE7 EMUX MASTER FILE — RA NDOM ACCESS (SEE PROGRAM RANDOM
C O~ SCRIPT ION)
C
C INPJ” D~ SCRIPTICP~iC
C TIE ONLY SET O~ IP.FUT DATA CAR US IS IN LIST DIRECTED FORMAT AND
C IS USE D TO SELEC THE SYSTEM , SUBSYSTEM , OR SUe-SUBSYSTEM TO
C BE DIAGRA mED. THEY ARE SELECrE~ BY SURROUNDI NG THE FOUR DIGIT
C OCHEE NUH8ERS WITH QUOTES, BY USING CO MMAS AS SE PA RATORS , AND
C BY PLACING A SLASH AT THE END. SINGLE EQUATIONS CAN ALSO BE
C ~~LECTEO BY INPUTTING T HE SIGNAL DESIGNATOR OF T HE DESIRED
C EQUAT IONS AS DE SCRIBED ABOVE.  U’ TO ‘.0 CAN BE SELECTED.
C AN ADDITIOPIAL FORT Y—FIRS T VALUE, IF INPUT AS NON—ZERO , WILL
C F)kCE THE ERROR FRINTOUT FOR ALL DIAGRAMS.
C
C OUT°JT DESCRIPT ION s
C
C ONE OR MORE PAGES ARE OUTPUT FOR EACH EQUATION . IN ADDITI ON TO
C TIE LOGIC DIAGRAM, THE PRINTOUT WILL CONTAIN THE EQUATION AS
C R~ AO FROM THE MASTER FILE, A TAB..E OF SIGNAL DESCRIPTION
C INFORMATICt~ FOR THE S IGN A LS IN TIE EQUATION , AND A HEADING WITH
C SY STEM , SUBSYSIEM , ANO SUB-SUBSYSTEM NAMES .
C
C VARI~~8LE DESCRIPTIONS AND LIMITS$
C
C NA~~E SIZE DESCRIPTION
C
C C*~~O 30 LAST CARD READ FRO M TAPE’.. ONE CHARACTER PER WO~ Q,
C LEFT JUSTIFIED WITH 3LAN I( FILL.
C
C CM~ F 1 CURRENT CHARACTER FR~M EQNI . ~SEE NOTE j~
C
C CO. 12 NEXT RCW INDICATOR FDR EACH OF THE OPERATOR
C COL UMNS IN THE. PRIMT3UT. COL (I) CORRE SPONDS TO
C THE IT~’ COLUMN FROM ~HE RIGHT OF THE DIAGRAM.
C CO LCI)  IS THE OUTPUT OPERATOR COLUMN , COL (2) IS THE
C COLUMN OF OPERATORS T H A T  IN PUT TO THE OUTPUT
C O PEQA T OR , ... ,COL N~ OL) IS FOR THE LE FT MOST
C COLUMN.
C
C D A T A  ‘.00 STORAGE ARRA Y FOR TA ’ ET RECORD REA D BY G ET O A T .
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C 
H

C EF I EFFECTIVITY CODE FOR EQUATION. TWO CHARACTERS LEFT
C JUSTIFIED WITH BLANK FILL.
C
C E~ 1 k’.60 CURRENT EQUATION BEING OXAGRAMPICO . ONE CHARACTER
C PER WORD LEFT JUSTIFIED WITH BLANK FILL.
C 5’SEE NOTE 1
C
C EQIl 960 INTERNAL FORM OF EQN. ‘~SEE NOTES 2,10C
C EQJATP4 SIZEE ARRAY FROM TAPE? REC3RD THAT CONTAINS THE EQUATION
C CARD COUNT FOR EACH EQUATION ON THE FILE.
C
C LV 6 ERROR REDEFINITION ARRAY USED BY SYSTENC .
C ‘~ SEE NOTE 9
C
C IF~ I LEFT END OF CONNECTIDr4 COLUMN.
C
C It I EQNI (II) IS LEFTMOST END OF LOGIC TO BE PARSED.
C
C IC I X OF (X,Y ) COORDINATES OF VERTICAL SECTION OF
C CONNECTION PATH.
C
C I~ )EX~1 SIZEM MASTER INDEX ARRA Y FOR TAPE?.
C
C N’UTS 3f INDICES OF ~ARIA8LES AND OPERATORS FROM EQP41
C BEFORE ASSIGNMENT TO OPR. •SEE NOTES 8,10
C
C ISVS 1 INPUT SIGNAL TO FORCE ERROR PRINTOUT.
C
C IT) I RIGHT END OF CONNECTION COLUMN.
C
C JF4 I V OF (X,YP COORDINA TES OF LEFT DASH OF OPERATOR
C OUTPUT.
C
C JJ I EQNI(JJ) IS RIGHnsosr ENO OF LOG IC TO BE PARSED.
C
C JT) I V OF (X,Y ) COORDINATES OF RIGHT DASH OF OPERATOR
C INPUT .
C
C KEf I INDEX KEY (NAME TYPE) USED TO GET RECORDS FROM
C TA PE?.
C
C LO~ R I LAST OPERATOR TYPE ENCOUNTERED. “SEE NOTE 10
C
C N~)L 1 NUMBER OF COLUMNS IN THE DIAGRAM (ENTRIES IN COL).
C
C PF~~N I NUMBER OF CHARACT ECtS IN EQN.
C
C NE)N1 1. NUMBER OF ENTRIES IN EQNI.
C
C Nt~ I NUM BER OF ENTRIES IN INPUTS.
C
C N3’R 1. NUMBER OF OPERATORS IN OPR.
C

15
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C NP~ R 1 NUMBER OF PARENTHESIS SETS IN PAR.
C
C NV~ P 1 NUMBER OF NA MES IN V~ R.
C
C OP) R 120,3 OPERA T OR DRAWING ORDER INFORMATION . ORDER IN OPOR
C DETERMINES DRAWING ORDE R FRO M RIGHT TO LEFT AND TOP
C TO 9OTT OM .
C OPOR(I,1) OPR INDEX OF OPERATOR IN THIS
C POSITION.

OPOR (I,2) OPERATOR LEVEL (z j  IS OUTPUT
C OPERATOR, z2 IS INPUT OPERATOR TO
C LEVEL 1, ‘3 IS INPUT OPERATORS TO
C LEV EL 2, ...).
C OPOR(I, 3) INDEX IN OPR OF OPERATOR WHICH
C TH IS OPERATOR INPUTS TO.
C “sEE NOTE 7
C
C ØP~ 120,3’. A RRAV OF OPE RATOR INFORMATION. FOR OPERATOR I,
C VALUES IN OPR ARE DESCR IBED BELOW.
C OPR(I,1) OPERATOR TYPE (2003, 2001., 2005,
C 2010, 2011).
C OPR(I,2) NUIBER OF INPUTS TO THIS
C OPERATOR.
C OPR (I,3) IS X OF (X,Y) COORDINATES OF
C UP’ER LEFT CORNE R OF OPERATOR
C BOX.
C OPR(I,l.) IS Y OF (X,Y) COORDINATES OF
C UP’ER LEFT CORNER OF OPERATOR
C BOX.
C OPR(I,5) OPERATO R INPUT INDICES . NEGATIVE
C THRO UGH VALUES ARE PRIME D INPUTS.
C OPR(I,34) ABSOLUTE VALUES BETWEEN 1 AND
C 1030 ARE VARIABLE INDICES IN VAR.
C ABS OLUTE VALUES OV ER 1000 ARE
C 1000 PLUS OPERATOR INDICES IN
C OPR.
C “SEE NOTE 5
C
C PA E  25,200 ARRAY CONTAINING THE DIAGRA M TO BE PRINTED.
C “SEE NOTE 6
C
C PA~ 50,3 PARENTHESES NESTING INFORMATION. FOR PARENTHESIS
C SET I, THE FOLLOWING APPLIES.
C 1,1 IS THE NESTING LEVEL (I IS INNERMOST).
C I,2 IS THE SUBSCRIPT OF THE LEFT
C PARENTHESIS IN EQNL.
C 1,3 IS THE SJBSCRIP-T OF THE RiGHT
C PARENTHESIS IN EQNI.
C “SEE NOTE ‘.
C
C SI3E 1, E~ .JX SECTION CODE (LEFT OR RIGHT).
C
C SI’EE I MAX NUMBER OF EQUATIONS POSSIBLE - SET BY GETOAT .
C
C SIZEM 1 DIMENSION OF INOEXM .

16
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C
C SUER I WOR D COUNT OF LAST REC ORD READ BY GETOAT .
C
C SUM I MAXIMUM NUMBER OF KE~OROS POSSIBLE ON TAPE?.C
C SY~ I.E INPUT ARRAY CONTAINING OCNEE 1~ DIGIT NUM BERS FOR
C THE SYSTEMS, SUBSYSTEMS , OR SUB—SUBSYSTEMS TO BE
C DIAGRA ~ PlEO.
C
C VA~ 100,2 VAR ( I,1) IS THE ARRAY OF VARIABLE NA ME S OR TINE
C DELAY DURATIONS IN TIE PRESENT EQUATION. ONE EIGHT
C CHARACTER NAME PER WDRD , LEFT JUSTIFIED WITH BLANK
C FILL. VAR ( I ,2)  INOI~ AT ES (W ITH TWO LETTE R LABELS)
C WHICH VAR (I,t) NAMES WERE REPLACED WIT H TWO LETTER
C LABELS IN THE DIAGRAM. “SEE NOTE 3
C
C A,~~,C, 1 MISCELLANEOUS TEMPORA RIES SET BY BOLD.
C O,T,J,
C
C P4,~~,S,
C T
C
C E,?,G, I MISCELLANEOU S TEMPORARIES SET BY PARSE.
C ~,)

H C
C H,J ,V, I MIS CELLANEOUS TEMPOR A RIES SET BY READ’..
C W,(
C
C Y ,Z ,KK , 1 MISCELLANEOU S TEMPORARIES SE T BY PACK.
C LL, P(M,
C NM
C
C A CIfl NGE IN DIMENSION OF ANY A RRAY IN ...ABELED COMMON WOULD AFFECT
C AS A MINIMUM —

C — A LL LABELED COMMON STATEMENTS
C — IA~~ ABLE DESCRIPTIONS IN 30L0C — )ATA STATEMENTS IN BOLD
C — ~FINITIALIZATION STATEMENTS IN BOLDC — 4RIT E AND FORMAT STATEMENT S IN ECHO AND ERROR
C
C THE OLL OW ING TA BL E SHOWS THOSE AD DIT I3NAL SUBROUTINES WHICH MAY BE
C AFFE~ TEP BY A DIMENSION CHANG E —

C
C ARRA Y ————R OUTINES————— -———
C SOL O PACK PARSE READ’.
C CARD X
C COL X
C EON X X
C EONI X X
C ERR x
C INPUTS X
C OPOR X
C OPR X X
C PAGE X X
C PAR X

17
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Th iS PAGE IS ~~~~~~~~~~~~~~~~~~~~~F)bM ~~~~~~
- Y ?Q DDC

C SYS X X
C VAR X -~~~

C H
C
C FOR HE FOLL OWING NOTES -

C I IS THE MAX IMUM NUMBER OF PARENT HESIS PAIRS PER EQUATION
C J IS TPt MAXIMU M NUMBER OF UNIQUE OPERAT ORS PER EQUA TION
C K IS THE MAXIMU M NUMBER OF INPUTS PER )PERATOR
C L IS THE MAXIMUM NUMBER OF LiNES PER DIAGRAM
C M IS TPE MAXIMU M NUM9ER OF UNI QUE VARIABLES PER EQUATION
C THE ~RESENT VALUES ARE — I’SO , Js120, ‘C’30, L’ZJO , Mz100
C
C THE ~OLLOWING TABLE SHOWS WHICH ARRAYS ARE A FUNCTION OF I,J,K,L,M
C
C ARRA y I J K L M
C
C EON X X X
C (tNt X X X
C t PIPur$ X
C OPOR X
C OPR X X
C PA GE K
C ~AR x
C VAR K
C
C
C NOTE OESCR!P’ION
C I CIMENSION DETERMINED BY 2 1+3J 140M.
C CIMENSIOP~ DETERMINED BY 21.3J+5M.
C 3 DtMENSIO P~ DETERMiNED BY H.
C DIMENSIOt~ DETERMiNED BY 1,3.
C 5 DIKEN~ ICP4 DETERMINED BY J ,K+~~.C I DIMENSICt DETERMiNED BY 25,L.
C DIM ENS I O P~ DETERMINED BY J,3.
C 8 DIMENSICP~ ~)ETERMINEO BY K.
C 4 OIMENSICK DETERMI NED B! COG SYSTEM E~ ROR RESET UsAGE.C t~ AN I$TEPP~A L INTEGER ~O3E IS USED TO STORE AND ANALYZE
C THE EQUATIONS. ALL OR PART OF THIS CODE IS USED BY
C OPR , tONI, AN) CHA R. T HE CODE IS SHOWN BELOW.
C
C VALUE USED ~Y DESCRIPTION
C FROM TO
C
C -20 06 EQN1 CODE FOR NOT EQUAL .
C -2000 —1 OPR,INPUTS PRIMED O PERATOR INPUT.
c ABSOLUIt. VALUE IS
C 1000 • INDEX OF
C OPERAT OR IN OPR.
C -1,00 -1 OPR,INPJTS PRIMED VARIABLE INDEX.
C ABSOLUTE VAL UE IS INDE X
C OF VARIABLE iN VAR.
C 1 1000 OPR,CHAR , INDE X OF VARIABL E IN
C EQNI,INPUTS VA R.
C 1001 200t ’  OPR,C HAR, VALUE — 1000 IS INDE X
C EQNI, IPIPUTS OF OPERATUR IN OPR .
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C 2001 20 02 EQN1 CODE FOR I AND )
C 2003 2005 EQNI,CHAR,OPR COOE FOR • AND ~ AND •
C 2006 EQN1 CODE FOR I
C 2107 EQN1,CHAR,OPR CODE FOR ‘
C 2010 2011 EQN1,CHAR,OPR CODE FOR $ AND ?
C 9999 EQN1,CH&R CODE FOR REPLACED
C CHARACTER — SKIPPED
C BY LOG IC.
C
C VA LUES NOT LISTED ARE NOT VALID CODES.
C NOTE SHOU.O SE MADE OF THE FACT THAT INC REASING J
C OVE R 1000 WILL AFFECT THE INTERNAL INTEGER
C CODE AS USED BY BOLD AND PARSE. THIS SHOULD BE
C AVOIDED.
C
C
C SUBR~UTI NE DESCRIPTIONS I
C
C NA4E DESCR IPTION
C
C E~ IO DIA GNOSTIC PRINTOUT ROUTINE CALLED BY THE OPERATING SYSTEM
C WHEN FATAL EXECUTION ERRORS OCCUR.
C
C EV OR DIAGNOSTIC PRINTOUT ROUTINE CALLED WHEN SYNTAX ERRORS ARE
C FOUND AND WHEN LIMITS WOULD ~( EXCEEDED. EQUATION INVOL VED
C IS SKIPPED. ARGUMENT 1 TELL S ERROR WHAT THE PRO BLEM IS. A
C NON-STAND ARD RETURN IS USED T O TERMI NATE PROCESSING OF
C CURRENT EQUATICN .
C
C GEI DAT ROUTiNE TO GET RANDOM ACCESS DATA FROM TAPE?. IF DATA
C CA NNOT BE FOUND THEN QUESTION $ARv~S ARE PUT IN ARRAY DAT A.
C
C IP4I T GENERAL INITIALIZAT ION SUBROUTINE. ARGUMENT I IS THE
C STARTING tOCA1ION, A RGUMENT 2 IS THE NUMBER OF LOCATIONS
C TO BE INITIALIZED, ARGUMENT 3 IS THE INITIALIZATION VALUE.
C
C LA3 L THIS SUBROUTiNE PROVIDES CHA RACTER (LETTER OR NUMBER)
C OUTPU T FOR USE IN LA OELING OPERATOR INPUT ANDI OR OUTPUT
C LINES. ARGUMENT I IS A SIGNA L TO OUTPUT ALPHA BETIC
C OR NUMERIC CHAMCTERS. ARGU IEPIT 2 IS THE VALUE TO BE
C USED TO SELECT THE PROPER OUTPUT CHAKACTER~. ARGUMENT 3
C IS THE OUTPUT TWO CP4ARACTE~S - LEFT JUSTIFIE D WITH BLANK
C FILL. NO N-STANDARD RETURN USED AS ABOVE.
C
C P*~~K THIS SU3kOUTINE PACKS CNARACTEI( S INTO ARRA Y PAGE
C (10 CHARA CTERS PER WORD) FOR STORAGE OF THE DIAGRAM. AN
C ENTRY POINT (UNPACK) PROVIDES THE CAPABILITY TO GET
C CHARACTERS OUT OF PAGE. ARGJMENT I IS THE CHA RACTER (S) TO
C BE ST ORE~a (PACK CALL ) OR CHARACTER (S) TO BE RETRIEVED
C (UNPACK CALL) . ARGUMENT 2 IS THE NUMBER OF CHARACTERS IN
C ARGUNFNT 1. ARGUMENT 3 IS TIE PRINT DUT COLUMN FOR THE
C FIRST CHARACT ER . ARGUMENT I, IS THE PRINTOUT ROW .
C
C PARS E THIS SUBROUTINE WI LL PERFORM THE ACTUAL SEMA NT IC PARSING OF
C EONI (TI) THROUGH EQNI(JJ). NON—STANDAR D RETURN USED WHEN

19
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C ERROR 0CC URS • ~~~~~~ OOPY

C REU~. SUBROUTINE TO SEARC H TAPE’. F)R THE NEXT EQUATION TO SE
C QIAGR A PHED. NON—STANDARD RETURN UsED WHEN ERROR OCCURS OR
C FOR NORMAL ~oe TE~~iINATION .C
C
C WRI T~ FN BY R.8. BERGE R ASO/YHEJ 9 SE’T 75 FOR COC 6600 FORTRAN
C (XTE~~DE) VERS ION 4.4.C
C
C REVI ED 1 AUGUST t97? 1- -

C
C)MMO N ~INFOI

A CARD BO),ERR (6 ,SYS(’.0),ISYS,EQN(’.4.60),PAGE (25,200),VAR (lU0,2),
B EFF,SIOE,
C COL (12),EOPII(9b0),INPUTSI3C),OPOR (iZ0,3),OPR (120,34),PAR(50,3),
0 CHAR,II,IFPl,IK,ITO ,JF$,JJ,JTO ,LINE,LOPR,NCOL,NEQN,NEQN1,
C NIN,NOPR,NPAR,NVAR ,A ,B,C,O,E,F,G,H,I,J,K,KK,L,LL,M,P4M,N,
F NN,P,Q,R,S,T,U,V,W ,X ,Y,2

C)MMO N IPIOEXM(1500l) ,EQUAT N(2 3 0 0 ) ,DATA (4 00 ) ,S IZE H ,SIZM ,SIZEE,
A SI ZER,KEY
I JTEER

A t* RO,ERR ,SYS,EQN,PAGE, VAR ,EFF ,SI3E, COL, EQN1,OPOR,OPR,PAR,CHAR,
B A,B,C,O,E,F,6,N,P,0,R,S,T,U,V,W,X,Y,Z

Z ITEG ER LQUATW,DATA ,SI2EM ,SIZM ,SIZE~ ,SIZ(Rc~KTE~NAL ECHO
3~ TA LARO,SYS ,EQN,PA GE,VAR ,EFF,SIDE / 9782 iH /
G A l A  ERR I 0,0,0,—I ,—i ,— 1 / —

~(TA ISYS,COL,EQtI1,INPUTS,OPOR,OPR,PAR, CMAR,ZI,IFPI,IK,ITO,JFN,JJ,
A JtO,LINE,LCPR,NCOL ,NEQN,NEQNI,NIN,PIOPR,NPAR,NVAR,A,B ,C,D,E, —

B F,G, H,I, J,K, KK ,L,LL,l4,P~rI,N,NN,P,Q,R,~~,T ,U,V , W,X,Y,Z
C / 5639~ O /

C
C SETUP SYSTEM ERROR RECOVERY LOGIC
C

C%LL RECOVR(ECHO,770,0)
C
C RE DEFINE ERRO R 10’. (CANN OT FIND RECORD IN TAPE?) AS NON-FATAL
C

C%LL SYSTEMC (lOh,E RR)
C
C OFEN TAPE ? AND SET MASTER INDEX
C

C~ LL GET OAT ( 4MOPEN)
C
C POSITION TAPE’. INITIALL Y
C

R WIN D I,
C
C ~~AO SYSTEP~ , SUBSYSTEMS , OR SUB-SUBSYSTEMS TO BE DIAGRAMMEDC

RZ AO (5,3) SYS,ISYS
I’ (SYS(t ) .NE.IH ) GO 10 20
WUTE (6,3210 )

I
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FI~ l~ c~OiY Ft N1Skt~
) II) DDO •~~~~~~~~

.—

~ ) T3 999
C
C RESET PART OF CO MMC N INF O BETWEE ~ EACH EQUATION
C

20 C~ LL LNIT (EQN ,U62,IH )
C~ LI 1NIT (COL ,t~. ,-9999)
C~~LL INIT ( EQNI,5626,0)

C
C G T  NEXT EQUATION TO SE OIAGRA IMEO - STORE IN EQN
C

~t L L  REAO~~, RETURNS(20 ,999)
C
C S~1 EQNI AND VA R
C
C T~~~T FOR OPEkATO R - .LF F CUPi~), THEN PUT IN PROPER CODE NUMBER
C I IS 2 Dt1
C ) IS 2002
C • IS ?~)C3C a IS 2001,

7 C • IS 2005
C ‘ IS 2006
C • IS 2007
C ~ I~ 2010
C ? IS 2011 —

C IF EQNC I) IS NOT A N OPERATOR, TH EN IT IS EITHER A VARIABLE
C NAM E OR. A TIME DELAY DURATION. VARIABLES AND TINE DELAYS WILL
C 8~ REPLACED BY THEIR LOCATION IN VAR.
C

I :  j
30 J:~

F(E~ N(I).EQ.IH() J 2001
t~~(EQN (I).EQ.1H)) J:2002tC (E~ N(I).EQ.iN i Jz2003
1 (

~ QN(t )  .EQ .1Mg) Jz20 04.
1 (E~N (I) .EQ .1H+I Jz2005
I (E ~ N(I).EQ.iH~~) J=2006
I~~(EQN (I).EQ.IH ) J=200?
I~~(EON (I).EQ.iNS) J=2010
1 (E QW(I).EQ .IH?) J 2011
F(J. EQ.0) GO TO ‘.0

C
C OPERATOR FCUNO — SET EQN1 (NEQN1) AND INCREMENT I
C

ri: ONI :PIE QN I ,  1
t F( PEQNI .GT .960 ) CALL ERROR(2) , RETJR NS(20 )
E~ Nil NEQNI ) z  J
I~ 1+1t~~(I- NEQN) 30,30,140

C
C EIT HER VARIABLE NAME OR TINE DELAY DURATION ST ARTING AT EQN ( I)
C T EST EON(I+’.) TO FIGURE OUT WH IC I
C

‘.0 !?(EON(I,I,I.NE.1K_ .A ND . EQN(I+ld.NE.1H .ANO.
A (FQN( I.l.).LT.IHA .OR . EQN(I•I.).G1.IHZ)) GO TO 70

C

21
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THIS ?AGE IS BEST QtJALI?Y PRAC11CA1J~~1~~V4 COPY 7URl4ISkL~ TO DDC _..—
C V A R I A B L E  NAME IN EQN ( I) THROUG H EQN(I.7) - PACK INTO V A R ( N V A ~~

)
C IF IT IS A NEW NAME AND THEN SET EQNI(NEQNI) AND INCREMENT I
C

~JCOO t.(6,2000,X) EQN(I) ,EQN(I+ i) ,EQJ( Ie2) ,EQN(I.3) ,EQN(I.1. )
A E~N(I•5),EON(I.6),EQN(I.?)0) 5C JI1,N V A R

50 I~ (K. EQ.VAR (J,1)) GO TO 60tc (NiI AR.EO.100) CA LL ERROR (i), RETU~NS(Z0)NI ARs NVA R$ j
I~ R(HVAR,1)zKJ: NV A R

60 ‘IE ONl NEONI+l
IC (P€QN1.GT.9~ 0) CALL ERROR (2), Rt.TJRNS (20)
E] Nil NE~ Ni)~~JIt I+~I C  (I—N(QN) 30,30 ,140

C
C TIME DELAY DURATION IN EQN (I) THROUGH c.QPI(143) — PACK INTO
C V AF ( NV A R )  IF IT IS A NEW VA LUE AND THEN SET EQNI -(NEQNI ) AND
C INCREMENT I
C

70 E4 CO ~ E(’ .,2 00O,KI EQN(I) ,EQN(I+I) ,EQV( I l2 ) ,EQN( I’3)
D) 8~ J~ i,NV AR

00 IC’(K.EQ.VAR (J,l)) GO TO 90
I~~(NVAR.EQ.l0C) CALL ERROR(I) , RErU~ NS(20 )
P4iIAR NVAR+ 1
9a R-(IIVAR ,1) K
J: NVA R

go NEONI=NEQNI+ 1
I (PEQN1.GT.960) CALL ERROR (2), RET J~ NS (20)
E N1 (NEQNj zJ

IF(I- NE QN) 30,30,11.0
C
C SCAN tONI FOR PA RFtT H ESES TO DETERMINE PROPER PARSING OF
C EQUATION — SET PAR AND PIPAR
C

11.0 J K*L~~0
0)  iT C r~ 1,NEcNiC

C L)OK FOR LEFT OR RiGHT PARENTHESIS
C

I~~(EQNI(I).EO.2002) GO TO 150
IF (E~)N1(I).NE.2001) GO TO 170

C
C LEFT PARENTHE SIS FCUNO — SAVE SU3SCRIPT OF MOST CURRENT LEFT
C PA FIENTHESIS IN J, INCREMENT K (T HE NESTING LEVEL) ,  SET L (THE
C MA XI P,JN NESTING LEVEL), AND SET ~AR (J,t) AND PAR(J ,2 )
C

T~ (NfAR.EQ.50) CALL ERROR (3), RETUR~IS(20)
N’ AR: P A R ~~tJ: NP* R
K :  K+1
L: MA ~ C (L , K)
D%~~~ (J,1):K

_ ) -)

1~
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G) TO 170 ~~~~~~~~~~~~

.

r c
C RIGHT PARENTHESIS FOUND - SET PAR (J,3), OECREMENT K (NESTING
C LE VEL) AND RE SET J (RIGHTMOST L E T  PARENTHESIS FOUND WITHOUT -:

C A RIGHT PARENTHESIS)
C

150 I?(J.EQ.0) CALL ERROR (’.), RETURNS (20)
K: K—i
P~ R (J,3) I

160 J:J—j
IF (J. EQ.0) GO TO 170
I (PAR (J,3).NE.0) GO TO 160

170 C)NTI NUE
C
C C4ECK FOR UNNATCH€C PARENTHESES
C

1 (J.NE.0) CALL ERROR (6), RETURNS (20)
IC (PPAR_1) e1.o,220,ieo

• C
C RESET NESTING LEVEL AS STORED IN PAR SO THAT INNERMOST SET
C II~S ONE FOR ITS LEVEL
C
180 0) 190 I1,NPAR
190 0~~P(I ,i) :L_ PAR(I,1)I1

C
C ARRANGE P A R  FRO M LCW TO HIGH L~.VEL AND, FOR EACH LEVEL , FROM
C LEFT TO RIGHT POSITION OF LEF T PARENTHESIS .
C

I(:NPA R-j
0) 21( Ii,K
L: 1+1
)) 210 J L ,NFAR
P(PAR(I,i)’i0000+PAR (I,2).LE.PAR(J,i) 10000+PAR (J,2)) GO TO 220
0) 200 M 1 ,3
fJ:PAR (I,M)
°A RC ,I4)=PAR (J,M)

200 D~ R(J ,M )N
2ifl ~)NTINUE

C
C F~ R EACH PARENTHESIS SET , CALL PARSE TO ANALYZE LOGIC IN
C E~ N1(II) THROUG H EONI JJ) AND THEN WIPE OUT PARENTHESES.
C

220 0) 2.3 U 11,NPAR
II ~PA R(I,2)+1
J .1 = PAR (I, 3)— 1
CA LL PARSE, RETURNS-(20)

230 E)Ni(II—1) EONI ( JJ.1):9999
C
C NO MOFE PARENTH ESES — PA RSE ENTIRE EQUATION
C

21.0 11=3
JJ  IE ONI
~~ LL PARSE, RET URNS(2 1 - )

C 
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THI SPAGE IS BEST QUALITY FBACTZ(111J
i~o~ 0*Y 71JIQIISki~~ 10 D&I~Q ~~~~~~~~.- 

-

C THE EQUATION HAS 8EEN PARSE D - N3W NEED TO DET ERMINE WHERE THE
C U~ ERATORS WILL BE LOCATED ON THE PAGE PRINTOUT TO MAKE THE MOST
C READA BLE DIAGRA M (MINIMU M CROSSOJER OF OPERATOR CONNECTIONS,
C MI NIMU M NUMBER OF UNCONNECTED OPERATORS , MAXIMUM USE OF
C STRA IGHT LINE CONNECTIONS, ALL CONNECTIONS GOING LEFT TO RIGHT ) -

•

C
C CHEC K FOR ONLY ONE OPERATOR IN lit. EQUATION
C

I (NOPR—i) 20,250,260
250 D’R(i,3) 10

O~ R(1,k) OPR (1,2)4MOC(OPR (1,2),2)-1
N O L I
C)L(i)zOPR(1,4.)4OPR (1,2)—NOD (OPR (1,2),2)+3
I~~(C)L(1I.GT .203) CALL ERROR (ii), RETURNS (20)
5) TO ‘.00

C
C MO RE THAN ONE OPERATOR IN THE EQJATION. BEFORE OPR(I,3) AND 

—

C OPR (I,le) CAN SE SET , NEED TO O~FINE OPOR (I,1), OPOR (I,2), AN D
C OPOR (I,3). ORDER CF ENTRIES IN OPOR IS DIAGRA PI ORDER START ING
C WITH OUTPUT OPE RATCR ON THE RIGHI ANO WORKING TO THE LEFT —

C TO~ TO BOTTOM IN EACH COLUMN.
C OPOR (T , 1) IS THE INDEX OF TIE )PERATOR IN OPR
C OPOR( I,2 )  IS THE O P ERATOR LEVEL (=1 FOR OUTPU T OPERATOR ,
C ~2 FOR INPUT OPERATORS TO LEVEL 1, :3 FO R INP UT
C OPERATORS TO LEVE_ 2, ...P
C OPOR( I ,3)  IS THE INDEX IN O’R OF THE OPERATOR WHICH THIS
C OPERATOé’. INPUTS T3
C
26fl M :OPOR (1,2).=i

O~~OR( 1,1) =NOPR
C
C TAKE 12 PASSE S THROUGH OPk - ONE FOR EACH LEVEL. IF ALL OF
C OPOR IS NOT SET , THEN THE EQUATION REQU IRES MORE THAN 12 COLUMN
C

0) 272 1=1,12
C
C FIND LEVEL L IN OFOR AND THEN GO TO OPERATOR J IN OPR AND
C ASSIGN ITS INPUT OFERATORS, IF ANY , TO L E V E L  L +1
C

)) 2’i J i ,NOFR
T (~~~OR (J,2).NE.L) GO TO 271StOPOR (J,1)
P 4: ON (S,2)
)) 270 KsI,N
R: IA3S (OPR(S,KI4))
IF(R.LT.1000) GO TO 270
Mt p’+j
OPOR ( M,1)- R—1000
O’OR ( P~,2) L+ 1
O’OR( P4,3) ~S
I~~(N.EQ.NOPR ) GO TO 290

270 C)NTINUE
271 G)NTINUE
272 ~D NTI NUE

C
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C F~ ILE (~ TO ASSIGN ALL OPERATORS
C

~‘LL LRROk (b), RET URNS (20)
C
C S~ T NC OL SO THA T IT IS THE MAX LEVEL (NUMBER OF COLUMNS)
C
290 M OL= OPOc (1,2)

0)  ~~t I:2,NOPR
300 1 0L=MAXO (NC OL,OPOR (I,2))

C
C S T  OPR (I,3) SO THAT THE OPERATORS WILL START IN COLUMNS
C t~~, 3C, 50, 70, 90, 110, 130, 150, 170, 190, 210, 230 IN ARRAYC P~ GE
C

)) 31t 1 1 ,NOPR
310 O’F (O POR(I,i) .3) =20~ (NCOL—OPOk (t,2) 1) 10

C
C S f 1  OPN(T ,4) BY GOING THROUGH OPDR IN OROER. PROC t~DURI. IS TO
C PLACE THE OPE RATOk VERT ICAL LY SO THAT TH E CONNECTION PATH IS
C STRAIGH T - IF POSSIBLE. OPERATORS ARE PLACED TOP 10 BOTTOM
C WITH IN A GIVEN LEVEL — COL IS USED TO KEEP TRACK OF THE NEXT
C AVL .ILAB LE POSITION IN EACH LEVEL SO THAT THE OPE RATORS WILL
C HAV E A T  LEAST TWO LINES BETWE EN THEM.
C
C SIT OPP (NOPR,4) ANC THEN DO THE REST
C

O R (~IOPR,1.)=OPR (NOPR,2)+MO0(OFRlNOPR,2),2)—j(1) :OP~~((’~OP~ , 4) +OPF (NOPR ,2) P$O~)(1PR (NOPR,2), 2)
C
C SF! O P R ( I , 4 )  - NEED TO KNOW ITS INPUT POSITION . THE FIRST
C EXPRESS iON IN THE MAXO IS THE HI HEST A V A I L A B L E  POSITION
C W ITHOU T OIERL AP ANC THE SECOND EXPRESSION IS THE DESIRED
C VE RTICAL FOSITION FOR A STRAIGHT CONN ECTION PATH
C

fl 330 I2 , N O F R
S:OPOR ( I,.3) -

P1: OPk (S ,2)
0)  3?C Jzi ,N
~ IAI. S (OPR (S,JII.))
1 (R. I€.OPOR (I,i).I000) GO TO 320
~~: R—1 COO
K:OF)R (I,2)
1: OPR (R,2)
O R(F ,1.) OPR(S, I.)~~N~ MCO ( N ,2 ) +2~ J~~1
IF(CUL (K).NE.—9999) OPR (R,k)=MAXO (O’R (R,ll ),COL(K)+PI+MOD (M ,2)—2)
C)L(~~~zOPR (R,I.),M-NOO (P$,2)+3G) TO 330

320 C)NTINUE
330 C)NTI NUE

C
C P10W THAT OPR(I,4) HAS BE EN SET (3ASED ON THE OUTPUT
C OPERATOR efltIG IN LINE 1), NEED TO INSURE THAT THE TOP OF
C TIE HIGHEST OPE RATOR IS IN LINE 1
C
C LET L BE THE TOP OF THE HIGHEST 3PERATOR

25
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C
$ LzOPk (1,’.)—OPR (1,2)—NOD (OPR(1,2),2)42

0) 3’.0 1a2, NOPR
31.0 1: MI’40(L,OPR (I,li)—OPR(I,2)—HOD (OPR (I ,2) ,2).2)

C
C NOW P41(0 TO RESET OPR (I,1.) AND C3L (I)
C

H 00 350 Isl,NCOL
350 C)L(I)~ COL (I)—L .i

0)  3 0  I’l,NOPR
360 O’R41,’.)ROPR(I,l.)—L.1 ~~ - -

C
C CHECK COL TO SEE THAT THE DIAGRA 4 WILL FIT IN ARRA Y PAGE
C

0) 391.* I*1,NCOL
390 I (COL(I).GT .203) CALL E~~OR (11), RETURNS(201

C
C LOAD OPERATORS INTC PAGE AND THEN CONNECT THEM
C

1.00 03 590 N~t,N OPR
A :OPR (N,2)
J:OPR (N ,3)
(: OPR (N,’.)
L : K—A . MOD (A ,2) i2
3: K+A—MOD (A ,2)

C
C OUTPUT THE BOX (EVERYTHING EXCEPT INPUT DASHES , PRIMES, AND
C LEFTMOST ASTERISKS)
C

CA LL FACK (2H’~,2,J.1,K), RE TURNS (20)
I~~(~~ R(N,i).E0.20O3P CALL PACK (3HA -,3,J$i,K+1), RETURNS (20)
tr (~~R(N,1).EQ.20Qk) CALL PACK (3HX — ,3,Js-i,K+1), RETURNS (20)
t?(CPR (N,1).EQ.2005) CALL PACK (3H0 -,3,J#1,K+1), RETURNS (20)
I (~~R (N,1).EQ.2O10) CALL PACK (3H1~ -,3,J+i,K+j), RETURNS (20)
I (OPR(N,1 ).EO.2011) CALL PACK (3H2 — ,3,J41,K+i), RETURNS (20)
CA LL PACK (2H~~ ,2,J~~1,K+2), RETURNS (20)

C
C SET THE INPUT DASHES, PRIMES, API) LEFTM OST ASTERIS KS
C

0)  1.20 M L,D
5: PlOt! (H—Lit, 2)
!~~(S.EQ.0) CALL PACK (2H •,2,J—t,Il), RETURPIS (20)Zr 5.NE.0 .AND. OPR (N,(M—Ls2/2+l.).GE.0) CA L L PACK(2H—~ ,2,J— 1,N),A RETURNS (20)

1.20 IF(S.NE.0 •AND. OPR (N ,(M—L,2)/2+1i).~ T.O) CALL PACK (2H—O,2,J—t,M ),A RFT URNS (20)
C
C C3NNEC T THE OPERATORS ArID LABEL tHE INPUTS FRO M VARIABLES.
C THE ONLY LINE CONNECTION PATH TO BE ATTEMPTED WILL BE
C OVER—UP (OObN)—OVER . IF THERE IS NO CLEAR PATH AVAiLABLE,  THE
C OPERATOR OUTPUT ANt INPUT WILL BE LABELED WITH A TWO
C OIGIT NUM BER. OPERATOR INPUTS FROM VARI A BLES WILL BC LABELED
C WITH A TWO LETTER LABEL . A TABL E WILL BE PRINTE D TO IDENTIFY
C T 4t TWO LETTER LABELS WITH RI’S SIGNAL DESIGNATORS .
C

____________________- - 
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C LOOK AT EACH INPUT TO EACH OPERATOR AND CONNECT OR LABEL i~C NOSE INPUTS FROM CTHER OPERATORS . INPUTS FROM VARIABLES
C WILL BE DONE NEXT. —

C
0)  59C Izt,A
L:IA3S (OPR (N ,Ii1.))
IF(L.Lt ~ -00 ) GO TO 550
L :L— I OOb

H c

C INPUT IS FROM ANOTHER OPERATOR - T R Y  T O  CONNECT THE OPERATORS

C
I r O z I — 5
Jr O*—A— MOO (A ,2) i2~ IIFP4 OPR (L,3) ‘7
J M S OPR (L,4).j
S: PIINO (JFH ,JTO)
T= P~AXC (JFN,JTO) —

C
C FIND C ONNECTION PATH
C

0) 5~ 0 IK=IF M,ITO
• C

- 
1 C SEE IF PATH IS CLEAR FROM (1FP4,JFPI) TO (IK,JFM) — BLANK OR

C 1 0 K
C

0) 490 MZIFP4 ,IK
CA LL UPIPACK (C,1,M,JFM), RETURNS (20)

‘.90 F(C. NE.1H .ANO. C.NE.1HI) GO TO 5S0
C
C S EE IF PATH IS CLEAR BETWEEN (IK,JFH) AND ( IK,JTO) — BLANK OR
C DA SH OK
C

3)  ~~0 M=S,T
C~ LL UNPACK(C,t,IK ,N), RET URNS(20)

500 IF(C. NE.IH .ANO. C.NE. IH— ) GO TO ~~ O
• C

C SEE IF PATH IS CLEAR BET WEEN (LK,JTO ) AND (ITO,JTO) — BLANK OK
C

0)  510 P4:1K, ITO
CtIL UNPACK (C,i,M,JTO), RETURNS (2u )

510 IF (C. NE.1Ii ) GO TO 580
C
C CONNECTION PATH IS CLEAR BUT BEF)RE DRAWING NEED TO
C MI KE SURE THA T 1K IS IN THE PROPER COLUMNS (17—25, 37—45,
C 57—65, 17— 85, 97—105 , 117—125, 137—11.5, 157—165, 177—185,
C 1~~7—205, 217—225.)
C

IF(([K.GT . 25 .AND . IK.LT. 37).OR.(IK.GT. ‘.5 .ANO. IK.LT. 57).OR.
A (T k.GT. 65 .ANO . IK.LT. ?7).OR.(IK.GT. 85 •AND. IK.LT. 97).OR.
9 (IK.GT.105 .AND . IK.LT.1t7).OR.(IK.GT.125 .ANO . IK.LT.137).OR.
C (IK.GT .145 .AND . IK.LT.157).OR. (IK.GT.165 .ANO . IK.LT.177).OR.
0 (TK.GT.185 .ANO . IK.LT.197).OR.(IK.GT.205 .AND. IK.LT.217))
E GO TO S80

C
C PATH F OUND WITH CORNERS AT (IK,J:PI) AND (IK,JTO) — LOA D IT INTO

27
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C PA GE - USE PERIODS FOR CORNER CHARACTERS
C

L:IFM—3
Q’IT).3
Ir(JFM.N(.JTO) GO TO 530
0) 520 PIzL,0
C)LL UNPACK (C,1,N,JFM), R(T URNS(20)

520 IF(C.EQ. 1H ) CALL PAC K( IH— ,1,PI,JFPI) , RET URNS(20)

530 S:S,J
T: 1—1
3)  5~C M.S,T

550 C~ LL PACK UHI,t,IK ,M), RETURNS (20)
~~) %t M L,IP~CA LL UNPACI((C ,I,M,JFP), RETURNS (20 )

560 1 (C.EQ.iH I CALL PACK (IH— ,1,Pf,JFM), R ETU RN S ( 2 0 )
3)  57U MZIK,D
CA LL UPIPACK (C,1,N,JTO), RET URNS (Z0)

570 t r (C. Q.IH I CALL PACK (1H- ,1,M,JTO), RETURNS(20)
CA LL PACK (IH.,1,IK ,JFM), PETURNS (20)

• ~A LL PACK(IH.,t,IK,JTO), RETURNS (20))  T) 59$’
580 CDPIT I HUE

C
C N) PATH POSSIBLE - IP4ST EA O OF CONNECTING OPERATORS , LABEL THE
C OUTPUT AND INPUT WITH A TWO DIGIt NUMBER.
C

CALL LABL (2,L,B) , RETURNS (20)
CA LL PACK4B,2,IFM—3,JFM ), RETURPIS (20)
CALL PACK (B ,2,ITOi2,JTO), RETURP4S (20)

590 ~3NT I NUE
C
C LOOK AT EACH INPUT TO EACH OPERATOR AND , FOR THOSE INPUTS FROM
C VA RIABLES , LABE L WITH VAR (L ,1) OR WITH A 2—LETTER LABEL
C

3) 620 Nzl,NOPR
A : OPP (N,?)
~~: ~~~~~~ 

(N ,3)
K’OPR (N,1.)
0)  810 1z1,A
1’ lABS (OPR (N,I.4))
!(L. GT.1000) GO TO 620

C
C INPUT IS EITHER A VARIABLE OR ~. TIME DELAY DURATION VALUE —

C LABEL WITH VAR (L,1) OR A 2 LETTER LABEL
C

Vs K—A —M OO (A,2)•2~ l
IF(DPR (N,1).NE.20t0 .ANO. OPR (N,1).NE.2011) •OR.

A AND (VAR(L ,t),777777777777B).NE.555555555555B) GO TO 600
C
C INPUT IS TIME DELAY DURA TION
C

CALL UNPACK (C,5,J—6,T), RETURNS(20)
IF(C.NE.IH ) GO TO 610
CA LL PACK (VA R (L,t),1.,J-5,T) , RETURNS (20)

28
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• ~ PY !tWJUski~~ TO ~D,Q ~~~~~~~—

GD TO 620
C

• C INPUT IS A VARIABL E
C

6 0$ ’ 1 (J. EQ.10) CALL UNPACK(C,8 ,J— 9,T) , RETURNS (20 )
tC (J. NE.1O) CALL UNPACK (C,9,J—10,I), RETURNS (20)
Zr’ (C. NE.1H ) GO TO 6 10
CA LL PACK (VA R (L,1 ,6,J—9,T) , fcETtRNS (20)

- . G) T0 620
C
C INPUT COULD NOT BE FIT IN — USE A 2 LETTER LABEL
C
610 CALL LABL(1,L,VAR (L,2)), RETUKNS (20)

CA LL PACK (VA R (L ,2),2,J—3,T), RETURNS(20)
• 620 C)PJTI HUE

C
C AD O OUTPU T V A R I A B L E
C

• J:OPR (pIOPk,3)
K: OPi~ (NOPR,’.),1
tF (E~ N1(2).EO.-20O6) CALL PACK (IHO,t,J$2,K), RETURNS (20)
CA LL PACK(VAR (1,1),$,J.4.,K), RETURNS (20)

C
C OU TPUT HE A CER
C

CA LL bETOAT (VAR (1,i))
0~ CO)E(16U,2400,OATA ) L,M,P4ENro)E(10,1900,KEv ) VAR (1,1) —

-
~~ CALL. (.ETO*T (KEY)

LI NE: 8
-

~~ 4RITE (6,2800) 1AR (i ,1),EFF,SIDE,(OATA (I),Iat,7),L,M ,N,
H A (PATA (I),Is5,21)
H C

C OUTPUT EQUAT ION
C

J:125
!‘ (PEQN.GT.121.) GO TO 630
LI NE: LINE .2
WUTE’(6,2300) (E QN ($C),Kz1,NEQN)
G)  TO 670

630 J:J~j
Ir’(EON (J).NE .IH’ .ANO. EQN (J).P1E.IHO •AND. EQN (J).NE.IH. .ANO.

A E~ N (J).NE .iI4$ •ANO . EQN (J).NE.IH1) GO TO 630LI NE~ LINE *2
WUTE (6,2300 ) (EQN (K),K=t,J

61.0 I’J41
I (J,121..LT.NEQN) GO TO 650
L( N(*LINE,t
WRITF’(6,2200) (EQN (K),KzI,NEQN)
G) TO 670

650 J’J4125
660 J :Jj

IF (E2N(J).NE.iI4’ .*NO. EQN(J).NE.1H~ .ANO . EQN(J).NE.IH• .AP4O.
-
~~~~ A 12N(J).$E.IP$$ •AND. EQPI(J).NE.IH? .ANO. I.NE.J$ GO TO 660

LI NEaLIP41.1
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WRITE (6,2200 ) (E QN (K),K~~I,J) 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

• G) 10 61.0
C

• C ~~ARRA NGE VAR FROM LOW TO HIGH
C
670 IsNVA R—1 •

0) 680 Jz2,I
K:J+1

H 0)  660 L’K,NVA R
I~~(V*R (J,1).LE.VAR(L,1)) GO TO 6804: VAR (J,1)
VAR (J,1)zVAR (L,1)

M:VAP(J,2)
V A R (J,2)zVAR (L,2)
VA P (L , 2) z M

680 ~)NTI HUE
C
C OUTPUT SIGNA L DESCRIPTION TABLE
C

4~~ITE(6,~’0G0)

L( NE : LINE +8+6
3)  700 Ia1,8
A : CaO:J~ K:Rz5:1~ 1H
L~~t04T IHE DELAY
.4:IOH DURATI ON
P4: 101 (SEC)
t~ (ANC (VAR (I ,1),7777777777778).EQ.5555555555558) GO TO 690CALL I,E1OAT (VAR (I,t))
0 CODE (160,2400,OATA ) L,M,P4
~~rODE 20,2100,VAR (I,2)) J,K

690 IF (B4I.GT.PIVAR .OR . NVAR.EQ.i) GO 13 700
A IO$ITIM( DELAY
0’ 101 OURATI OP~
5’ tOM (SIC)
C: VA$~ IBiI,1)Zr  (AND(C,777771777 777B).EQ.5b5555i5~ .~~ B) GO TO 700
CAL L GETDAT (C)
DECOO ((160,2400,DATA) A,O,S
OECOOE (20,2110,VAR (8+I,2)) T,R

700 WRITE (6,3100) J,K,VAR (I,t),L,H,N, T,R,C,A,O,S
C
C OUTPUT DIAGRA M
C

J:NCOL—6
K :  Al. 9999
0)  71C I.1,NCOL
!F(I.LE.J) AaMAXO (A,COL (I))

710 V (U.GE.J .ANO . J.GT.G) .OR. J.LE.0) KzMAXO (K,COL (I))
CALL . GETUAT (VAR (t,1))
OECO)E (160,2400,OATA) L,H,N
ENCOD II(t0,t900,KEY) VAR (t,1)
CALL bETQAT (KEY)

C

30
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C SEE IF HEADER PAGE CAN BE USED
C

Ic’ (LINE’K.GT .55 GO TO 730
WRIT((6,2700)

~flITE (b,290O) ((PAGE (I,J),Il1,13),J:i,K)C
C bE ADER PAGE USED — SEE IF ADDITI3PIAL PAGE(S) NEEDE D
C

Zr’ (A. EQ.—9999 GO TO 71.0
IF(LI P&+K.LE.51) WRIT ((6,2600)
WUTZ (6,2800) VAR (1,t),EFF,SIDE,(OATA(I),I=j,?),L,M ,N,

A (3ATA (I),I:B,21 )
1’ LINE— ?
3)  720 I~ 1,J720 W UT E(6 ,3’.00 )
WRI T~~(6,3300 ) ((PA GE (I,J),I-~ia.,25),J=1,A )
G3 13 7~i0C

C HFADER PAGE CANNO I BE USED - GO ro A NEW PAGE
C
7.30 1 (LI NE.LE.51) WRITE (6,2500 )

W?IT .(6,2800) VAR (1 ,1),EFF ,SIDE, (OATA (I),I=1,7),L,M ,N ,
A ~~A TA ( 1),Ia6 ,21)
WRITE (6,2700)
‘flITE I6,2900) ((PA GE (I,J),I i,13),J 1,K)

C
C HE ADER PA GE NOT USED — SEE IF ADDITIONAL PAGE (S) NEEDE D
C

Zr’ (A. EQ.—9999) GO TO 740
!r’(LINE+K.LE.51) WRITE (6 ,2600)
W~~ITE (b,2800) VAR (i,1),EFF ,SIUE, (OATA (I),1=1,7),L,M ,N,

A OATAU ),I=8,21)
WRITE (6,2700 )
W~~ITE (6, 00) ((PAGEi 1,J), I:1k ,25) ,J~~j ,A )

C
C THIS EQUA TION IS DONE - GO TO NEXT ONE
C

740 Ir’(IS YS.N E.C) CA LL ERROR(7) , $~ETURNS (20)
GD 13 20

C
C NO HOk E EQUATIONS
C

gqq C)PITINUE
1900 F)RMAT (A ’.’ LABEL )
2000 ~‘3RMA T (8*1)
2100 c ) PP~~T (2A1 )
2200 F)PMAT (11X ,t21.A1)
2300 F) RMAT (/ 2X ,121.A1)
21.00 F) PMAT (31.X ,2A10, A5 )
250 0 F)R$IA T (/ /50X $?S$S11$ SSS $$S$~ $$S$ U~ $AA S$~ /

A SOX’$S?S OZAGRA M ON THE NEXT PAGE ~$$$~~
B SOX’ $$$U$$flS$$$S$$$$$$S$$$$$$$$$S$$1’)

2600 F)RPl*T(//SOX’5$$S$1$!11$$$1$$$$$$$SSSS$$S$$$$5S /
A 50X~ $S$~ CIA GRA M CONTINJ~ D
0 50X~ $$~ $i $$$?$$I*1$$$$3S.a $S~ S1$1S$$$$S3)

31
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• 2700 F3RP~~T (’0 )
2800 F)R~~ T(~~3’~ /~~23x’EMUx BOOLEAN EQUATION DIAGRAM FOR SIGNAL •A8A • OF AIRCRAFT NO, •A 2,2X ,A5’ SIDE OF EMUX’//

B j 5X ,7A 10, 5X,ZAIO , A5/
C 15X ,7A10 ~o 1SX ,TA IO)

2900 F) RMAT ( LX ,13010 )
300~ FDP~~ T (U#

A 13X’ DIAGRAI4 EMUX SIGNA L SOURCE OR OESTINATION’

~ 3 O X ~ DIAGRAM EMUX SIGNAL SOURCE OK DESTINATION’/
C 10X’DE SIGNATOR SIGNAL’
O 1.2X~ DFSIGN*TOR SIGNAL’/
F LO X’ DESIGNAT OR’ - -

F 1,L XØ D(SIGNA TOR~/ )
3100 F)RMAT (13X ,ZAI,8X,A8,3X ,2A10,A5,16X,2A1,BX ,A 8,3X,ZAIO ,A5)
3200 FDRMAT (’ ERROR IN INPUT DATA CARDS - NO SYSTEM NUMBER S READ - RUN’

A ‘ TERt(INAT(O’ )
3~ 00 ~)RMAT(1X,12A10)
3400 F3RPIA T ( 1X )

~ N 0

32
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SJOkOUTINE ECHO (IE XCH ,ENORUN,IRA )
C’
C THT~ ~OJTINE IS USED IN CONJUNCTION WIt ~4 SYSTEM ROUTIN t. RECOVR
C TO R INITIALIZE EXEC~JTION WITHOUT RELOADING IN THE EVENT OF
C Exr’~ JTIoN TIME FATAL ERRORS. EXECUTION WILL BE RESTART ED ONLY TO
C PRVV OU COMMON CAT A.
C
C

C) P4 10N ~INFOFA C* KD(60 ) ,ERR( b) ,SYS(1 .0) ,ISYS,EQN(l.1.60) , PA GE (2 5 ,+2 0 0 ) ,V A R ( t 0 0 ,2 ) ,
O E FF ,SIDE ,
C (.3L(i2),EQN1(96O),INPUTS (3O),OPOR (i2~~,3),OPRIlZ0,31.),PAR (50,3),
O CHAR,Il,IFN,IK,ITO,JFN,JJ,JTO ,LIMt,LOPR,NCOL ,NEQN,NEQNI,
C NIN,NOPR,NPAR ,NVAR ,A ,8,C,D,E,F,G,H,I,J,K,KK,L,LL,M,MM,N,
F NN ,P,Q, R,’S,T ,U,V, W ,X ,Y ,Z
C)MNC N INOExP1 (j6OO1),EQUATN (23~ O),OATA(4O0),SIZEM,SIZN ,SIZEE ,

A SIZER,KFY
I4TECPER

A Ct RO ,ERR,SYS,EQN,PAGE,VAR ,EFF,SIDE,COL,EQN1,OPOR,OPR,PAR,CHA R ,
B A,B,C,O,E,F,G,H,P,O,R,S,T,U,V,W,X ,Y,Z

• TITEGIR E~WATN,DA T A ,SIZE$,SIZM ,SIZEE,SIZEiR
3Z MENSION IE XCI4(17),IRA (tI

C
C FIGURE OUT ERRO R ACDRESS AND NUM3ER
C

14 ORLJN’t.
!A LO ~-zAND (SNIFT (IE XCH(1) p2k) ,7777773)
IF (IAUOR.NE.S) GO TO 10
I~ RR)I~a*W&(SNlFT (IRA (IAO0P) ,12),7B)
IA OD~’ :A N0(SHIFT (IRA (IADDR),30) ,7777?TB)
II III I1SNMOOE
GD TO 20

i’~ !PKOk.aAND(IEXCH(i),778)II III IISHTYPE
C
C PRINT COMMON
C

20 W R ITE (6,1000 ) IIIIII,IERROR,IAOOR ,
A I5YS,CHAR,II,IFN,IK,ITO,-JFN,JJ,JTO,LINE,LOPR,NCOL,NEQN,
B PIEQNI, NIN,tdOPR,NPAI,NVAR ,A ,B,C,D,E,F,G,H,I,J,K,KK,L,LL,H,MPt,
C N, NN ,P,O,R,S,T,U,V,W ,X,Y,Z,SIZEM,SIZPI,SIZEE,SIZER,
O Lr’F,SIOE,KEY,A,8,C,O,I,F ,G,H,I,J,K,KK,L,LL,M,NM,N,NN,P,Q,
E R,S,T,U,V,W,X ,Y,Z,
F CA RO,ERR,SYS,IQN, ((VAR (I,J),J11,~ ),I*1,100),COL,EQNi,
G ZNPUTS,((OPOR (I,J),J.1,3),Isi,12a),((OPR(I,J),J*1,34),111,120),
H ((PAR(l,J) ,I~ 1,3) ,-1

a1,50),DATA
CA LL EXIT

1000 F)RP~ I(’1~//’ JOB RECOVERE D FROM ERi~OR ‘A5,02’ AT ADDRESS ‘06!
A • SIMPLE INTEGERS’l2(5X,20(I5,1X)/),5X,1t(15,IX)l/
B • SIMPLE HOLL(RITKS’/5X,3*i1/4(5(,60211)BX,8021//
C • CARO’!e(SX,IOALII)/l
o • £RR’lS*,b (IS,lX)I!
E • SYS’/k(5X,1$A11l)/~F • EQN’I44(5X,IOOAI/),3X,60A1//
G • V*R’~ 1~ 0(5X,2*11/)~~/
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H • COL’15X ,12(I5,IX)I/ C ~~~~~~~~ .

I EQPIL’/k1(5X,20(I5,LX)/)//
J • INPUTS /5X,20(I5,iX)/SX,10(I5,tX)/~
K • OPOR’l120(5X,3(I3,IX)/)//
L • OPR’/iZS(5X,28(15,IX)/5X,tk(I5,IX)l)//
II • PAR ’ / 5 0( 5 X,3(I 3 , 1X )/ )~~/
N OA TA~ /lsLI (5X,1OA11/))END

34
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SJ 9RD UTINE ERROR (IERRCR) , RETURNS(AAA AAA)
C
C OIAGNOSTIC ~RINT CUT AND EQUATION PROCESSI NG TL KMIP4 AT ION SUBROUT INE .
C IER~ ) R J IGNALS THE TYPE OF ERROR FOR PUNTOUT ERROR MC SSAGE
C SELE’TI)N. THE NON—SIANCAR O ERROR RETJRN IS ALWAYS USED TO
C T€RP4tNA~ E PROCESSING OF THE OFF ENDING EQUATION .
C

~
) MMO N / INFO!

A CA RD (8C),ERR (63 ,SYS(4O),j$~S,EQN (-.,6UI,PAG((25,2OO),VAR (10O,2,,B EFF,SIOE,
C ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
0 CHAR,II,IFM,IK,ITO,JFM ,JJ,JTO,LIM E,LOPR, NCOL,N EQN,NEQN1,
E NIN,NOPR,NPAR,NVA R ,A ,B,C,O,E,F,G,H,I,J,K,KK,L,LL,M,P114,N,
F PI4,P,O,R,S,T,U,V,W,x ,V,Z

C)MM) N INDEX N(16 00 1* ,(QUA IN (230 0 ) ,OATA ( ’ ,00) ,S IZ EM ,S IZM,SIZ EE,
i -

~i 
A SIZER,KEY

tN TE ~1ER
A Cl RO,iRR,SYS,EQN,PAGt ,VAR,EFF,SI)E,COL,E~4Nj,OPOR,OPR,PAR,CHAR ,
~ A, B,C,D,E,F,G,H,P,O ,R,5, T, U,V , W ,~~,Y ,Z

Z 1 T E~ € R f QUAT N , O A T A ,SlZE M ,SIZM ,SI2E~ , SIZER
W~~IT~ (6, 2000 ) IERROR
5) rD 11,2,3,4 ,5,6,7 ,8,9,10,11,12,13,14,15,16,17 ,18,19, 20,21,22) ,

A IEI~RORI N?ITE (6,1001)
TO 500

2 W~~ITE(6 ,t00 2 )
,)  TO S0(

3 W~~ITE16 ,1U03)G) 13 500
4 W~ IT~ (6 ,1001.)
5) T) 500

5 W~~ITE (6 ,t005 )
5)  1) cO$’

6 4~~ITE (6,i006)

~~ 10 500
7 ~4? I~~

E (6,1007 )
5) TO 500

8 s4~~I T E ( 6 , i 0 0 8 )
) 1) 500

9 W~ ITF(6,1P09)5) TO 500
10 WRITE (6,1010 )
5) 10 500

It IRITZ (6,l~3t1 )5) 10 501~12 W~~ITE(6 ,1Ci2)
GD TO 50 0

13 4R ITE (6,1013 )
5)  TO 500

t~ W~ ITE (6,1014)
5)  10 500

1~ 4UTE (6,1015)5) TC 500
16 4RITt. (6,1016 )

) TO 500
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ThIs PAGE IS BEST QUAL I Ty PRACrrc (JI~17 W~~ITE (6,I0t7 ) C YJ1rr*iIsu.~~ro DDC
5)T0 500

18 W R ITE (6 ,1018)
5)10 500 —

19 WRITE (6,1019)
5)  13 500

20 ~i~ ITE 6,iO20
5) TO 500

21 WRI TE (6,1621)
5) TO 500

22 W RITE (6,1022 )
GD 13 500

500 W R IT E (6,3000)
A ISYS,CHAR,II,IFM,!K,ITO,JFN ,JJ,J1O,LINE,LOPR,PICOL,NEQN,
8 NEONI,NIN,P4OPR,NPAR ,NVAR ,A ,B,C,O,E,F,G,H,I,J,K,KK,L,LL,M,MM,
C N,NN,P,Q,R,S ,T,U, V ,W ,X,V ,Z,SIZEM ,SIZM ,SIZEE,SI ZER,
0 EFF ,SIOE,KEY ,A,B,C,O,f,F,G,H,I,J,K,KK,L,LL,M,PIM,N,NN ,P,Q,
F R,S,T ,U,V ,W,X, Y ,Z,
F CA RD,ERR,SYS,EQN,((VAR (I,J),Jz1,2),Il1,100),COL,EQN1 ,
6 INPUTS ,((O PO R(I,J),Jxt ,3),Il1,t 23) ,((OPR(I,J) ,Jz1,31.),Ili,120),
H ((FAR (I,J) ,J= 1,3), I~ 1,5G ) ,OATAR~’T URN AAAAA A

1001 F) RMA T ( ’  TOO MANY VARIABLES IN EQUATION’)
1002 F) RMAT ( ’  EQUATION TOO 816 IN REDUCE) FORM FOR EQNI’)
1003 FDRMAT I’  TOO MANY PARENTHES IS PAIRS’)
1004 F) RMA T (  MISSING LEF T PARENTHESIS’)
10 05 F) RMAT ( ’  TOO MANY OPERATORS IN EQUATION’)
1006 FDRMAT(’ I 3Ut0 NOT ASSIGN ALL OPE~ A 1ORS TO COLUMNS’ )
1007 F) RMAT ( ’  FORCED ERROR OUTPU T - NO ERROR’ )
1008 F3RP~~T(’  MISSING RIGHT PARENTHESIS’)
1009 F) RPIAT (’ PAC K OR UNPACK CALLED WITH NA* ‘ - 0  OR >~ t 1)
IO1~) F)RMAT (’ EQUATION ON FILE HAS TOO MANY CHARACTERS FOR ARRAY EQN’)
1011 F)RMAT ( EQUATION DIAGRAM HAS TOO MANY ROWS FOR PAGE ARRAY’)

• 1012 F3RMAT (’ BAD VALUE INPUT TO SUBROUTINE VAL’)
1013 F)PP4AT(’ INVALID EQUATION SYNTAX — DPERATOR INPUT NOT FOUND’)
1011. F)RMAT(’ TOO MANY OPE RATOR INPUTS FDR ONE OPERATOR’)
tots F)RM*T(’ MISSING LEFT SlOE VMRIA~ LE’)
1016 F)FMAT (’ MISSING EQUAL SIGH’)
1017 F)RMAT (’ RIGHT SIDE OF EQUATION IS IISSING’)
1018 r’)pp411(’ IMPROPER USE OF PRIME OPERATOR’)
1019 F~ RNA T (‘ INV AL ID EQUATION SYNTAX - DPERATOR (AND , EXCLUSIVE OR, ’

A • OR, TINE DELAY) NOT FOUND’)
1020 F)RP~~T (’  EQUATION TOO BIG FOR PAGE A RRAY’)
1021 F)~~NA T (’  BAD DATA FOR UNPACK’)
1022 FDRHA T (’  PAC K OR UNPACK CALLED WITH 3~ OR CC c:0 )
2000 F)RMAT (’l’/!’ ERROR NUMBER ‘13)
3000 r’)RP~~1(’ TERMIMATE PROCESSING FOR IllS EQUATION /

A ‘ SIMPLE INTEGERS’/2 (5X ,20(15,IX)/),5X,1i(15,IX)//
B ‘ SIMPLE HCLLERITI4S’/SX ,3A11/4 (5X ,6O2t/)5X ,502t//
C ‘ CARD’/8(5X ,IOAII/)/!
0 • ERR /5X ,6(I5,IX)//

‘ SVS’/4(5X,L OAIL/)//
F ‘ EQN’/44(SX,1OflAI/),5X,60A1//
S • VAR’/100(5X,2*11/)//
H • COL’F5X,12(15,LX)//
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• EQP4i’71.6~5X,20(I5,iX)/)//J • INPUTS’/5X,20(15,IX)/SX,10(I5,IX)//
K ‘ OPOR’1120 (5X, 3 (I5,IX)F)//
L • OPR’!12 0(5X, 2 0 ( 15 , IX) 15 X , l 1 . ( I 5 , 1X ) / ) / /
N ‘ PAR’i’50(5X,3 (I5,1x /U/
N • CATA’/hpO (SX ,IOAII/)I
END

I
i
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SJPRO UTINE GETD*T (KEYREQ)
c
C ROUTINE TO GET RANDOM ACCESS DATA FROM TAPE?
C
C THE )P4LY INPUT IS KEYREQ WHICH IS THE KEY OF THE REQUESTED RECORD
C
C THE RECD kO IS OUTPUT IN CATA (1.) THROUGI DATA (SIZER). IF NO RECORD
C CAN 3 E FOUND , THEM DATA IS SET TO QUESTION MARKS.
C
C

~)NM3N INOEX$(t600I),EQUATN (2300),QATA(LiJO),SIZEM ,SIZ$,SIZEE,
A SIZER,KE Y

INTEGER EQU*TN,OAT A ,S1ZEM,SIZM,SIZE! ,SIZER
C
C TEST FOR REQUES T TO -O PEN TAPE?

H C
1 (KFYREQ.NE. 1,HOPEN) GO TO 5

H C
C OPEN TAPE ? AND INITIALIZE BLANK ~OM P$ON
C

ST? E”~tt60O1
SI 2(1=2300
C~~LL OPEMP4S(7,INOE XM ,SIZEM,j)

~)LL REAO MS(? ,EQUAT N,SIZ EE ,BHEQUAT IDNS)
~~ LL INIT DATA ,kuo ,+1, H )
S IZ P~~(SIZEM-1tl2
5C ZER rO
K Y’IH
R: TAR P4

C
C IN IT IALIZE
C

5 ~1LL INIT (OATA ,400,IOH??fl??flf?)
C
C FIGURE OUT RECOKO SIZE AND SET SIZER
C

Sr ZER O
OZCOOE(l0 ,I000, KEY REQ) IIIIII,KKKKK~(,JJJJJJ
1 (JJJJJJ.P1E.2H ) GO TO 10

C
C EITHER OISCRETE OR SERI*L-OIGITA. DATA RECORD REQUESTED
C

5! ZERZB
I (III!II.EQ .IH- .OR. IIIIII.EQ.lI*) SIZER~t6I ((IIIIII.GE.IHA .ANO. IIIIII.LE.IHZ) .AND. KKKK KK.NE.1PI0)

A SI ZERZI6
GD T3 1.0

C
C EITHER EQUATION OR LABEL OR EQUATION SIZE RECORD REQUESTED
C

10 IF(JJJJJJ.NE.2H10) GO TO 30
C
C QUATION REQUESTEO
C

D~ CO3E(l0,11I0,KEy REQ 111111

38
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y ?UR1~IsH.ED To DD C ~~~~~~~~-

~~) 20” JJJJJJ’l,SIZEE -

DECOOE (i0,1200,EQUATN(JJJJJJ)) KKKK (K,LLLLLL
SI ZER’LL LLLL’8

20 tF (IIIIII.EQ.KKKKKK) GO TO 40
S C  ZER~ 0VT LR N

C
C EITHER LABEL OR EQUATIO N SIZE RE~ ORO REQUESTED
C

30 !F(JJJJJJ .EQ.2HEL) SI7(~~ 2~
H !F(JJ JJJJ .EQ.2HS ) SIZERzSIZEE

I~~(SI ZER.EQ.0) RETURNC
C GE T DA TA
C

40 CALL REAOMS(7,OATA ,SIZER,KE YREQ)
1010 F)RWT(1.X,A1,2X,A1 ,A2)
1100 F)RMAT (A8
1200 F)RMAT(A8 ,12)

39
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SUBROUT INE INIT (X,N,XVALI ~~~~~~~~~~~~~~~~~~~~~

C
C ROUTI NE TO INITIALI ZE A SELECTED ST0.tAG( AREA (FROM XCI ) TO XCN )) TO
C THE IALUE OF XVAL.
C

DI MENSION XCI )
I N TE~ER X,X VAL
03 10 I~ 1,N10 X (I)’XVAL
rIUR N
EN D

40
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SJBROUTIN ( LA8L (ALPNUM,VAL,CHAR), RETURNS (AAAAAA )
C
C THIS SUPROUTINE WILL OUTPUT A TWO CHARACTER LABEL. ALPNUM SIGNALS
C WHETIER AN ALPHABET IC (ALPNUIIZI) OR A NUMERIC (ALPNUMS2) IS DESIRED.
C VAL IS THE INPUT VA LUE TO BE USED TO GET THE LABEL . CHA R IS THE
C OUTP.JT TWO CHARACTERS — LEFT JUSTIFIED WITH BLANK FILL.
C

INTEGER ALPNUN,VAL ,RCHAR,CMAR,R
1 (ALPNUN .EQ.21 GO 10 10

C
C MAKE AN ALPHABETIC LABEL
C ( A, 8, C, 0,... , Z,AA,A8,...,AZ,BA,8B,...,ZX,ZY ,ZZ)
C I’S AND D’S ARE NOT USED
C

I’(V*L.LT.l .OR. VAL .GT.600) CALL ERROR(12), RETURNS (20)
~~~~~~~~~~~~~~~~~~~
V HAR~RzV*L— 24~ CL—I )!F(R.GE.9) RCHARZRCHAR+j
V CR. GE.1l.) RCHAR=RCHAR,j
IF (L.EQ.1) LCHARz55R
V’(L.GE.2 .ANO. L.LE.9) LCHAR :LCHAR-I
V (L. GE.15) LCHA .~~LCHAR.1

~1*R OR(SHIFT (LCHAR, 54) ,SHIFT (RCHAR, .$) ,5555555555555555e)
RE TUR N

C
C MA KE A PAIMERIC LABEL (Oj ,02,03,...,jQ,jj ,12,...,97,98,99)
C

10 IF (VAL.LT.1 .OR. VAL..GT.99) CALL ERROR (tZ), RETURNS(20)
L~ HAR VAL/1O
VI4AR=VAL—10 ’LCHAR

~lAR= OR (SHIFT(LCHAR.33B ,51.) ,SHIFT(R~HAR~33t3,48),5555555555555555B)TUR N
20 RZT(R N AA AAA A

END

41
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THIS PAGE IS BEST QUALITY PRACI!CAALE
I FZWJ& 00k’! FUR~$IS}t~D TO DDC —

SJBR)UT INE PACK ( AA ,NAA,88, CC) ,  RCTU~ NS (A a A A A A )
C
C ROUTINE EITHER TO PACK CHARACTERS INTO ARRAY PAGE (10 CHARACTERS PER
C WOR D ’ O~ TO UNPACK CHARACTERS FROM A KRAY PAGE.
C
C ARRA Y PA GE IS USED TO STORE THE QIAG RA C PRIOR TO PRINT OUT. PAGE(I,J)
C WILL BE PRINTED ON THE JTH LINE STARTING ‘ COLUMN tO’ (I—1)•1.
C
C 4* t~ 11-41 CHARACTER (S) IC BE PACKED INTO PAGE OR UNPACKED FROM PAGE
C LEFT JUSTIFIED WITH BLANK FILL
C NAA IS THE NUMBER OF CHARACTERS IN AA
C 88 I~ THE PRINTOUI COLUMN WHERE AA IS TO ~E PACKED INT O OR UNPAC KE D
C FRO’4
C CC IS TIE PRINT OUT LINE WHERE AA IS TO BE PACKED INT O OR UNPACKE D
C FROl
C
C ENTR ( POINT PACK PUTS NAA CHARACTERS FROM *4 INTO PAGE AT ROW CC AND
C COLU4NS BO THROUGH BB+NAA—1.
C
C ENT RY POINT UNPACK GETS NAA C HAR AC T ERS FOR 4* FROM PAGE AT ROW CC AND
C COL U4 NS bâ T HROUGH 864 NA*—1 .
C
C

~)MM) N / INFO/
A CAF4D(8O),ERR (6),SYS(k0),ISYS,EQN (41.60),PAGE(25,200),VAR (i0O,2),
B EF F,SIDE,
C CO L(12),EUNI(960),INPUTS (30),OPOR (120,3),OP$R(120,34),PAR (50,3),
0 CHAR,t1,IFM,IK,ITO,JFN,JJ ,JTO,LINE,LOPR,NCOL,NEQN,NE2NI,
F NIN,NOPR,NPAR,NVAR ,A ,B,C,D,E,F ,G,H,l,J,X,KK,L,LL ,M,MM ,N,
F NN ,P,O,R,S,T,U,V,W,X ,Y,2

C)PI$ON IND (XN (16001),EQUATN (2300),OATA (400),SIZEM ,SIZM,SIZEE,
A SIZER,KEY
IN I E~ ER

A CA RO ,EkR,SYS,EQN,PAG E ,V*R,EFF ,SI3E,COL.,EQNI,OPOR,OPR,PAR,CHAR,
B A ,8,C,0,E,F,G,H,P,O,R,S,T,U,V,W ,X,Y,Z
INTEGER (QUATN,DATA,SIZEN,SIZM ,SIZEE ,SIZER
IN TEGER AA ,BB,CC

C
C FIGURE OUT WHER E TO START IN PAGE - AT P*G((IL , KK)  MM IS THE

C CHARACTER POSITION WITHIN PAGE (LL,KK) TO START AT - MMII IS
C THI LEFTMOST CHAPACTER AND P114.10 IS THE RIGHTMOS T CHARACTER
C

!C (BB.L(.o .OP. CC .LE.0) CALL ERROR (22), RETURNS C 99B)
L ‘(PB—I) /IO•1
I’I’MO C(8B ,I S)
!F (NM.EQ.0I NM*I0

tFU~ *.LE.0 .OR. NAA.GE .1t) CALL ERROR (9), RETURNS (999)
V (LL.GT.25 .OR. KK.GT.200) CALL ~RROR (20), RETURNS

(999)
C
C PACK AA INTO PA GE
C
C ThE PACKI NG OF AA INTO PAGE IS A CONPLISHED BA SED ON ONE OF
C FIVE POSSIBLE CONDITIONS -

C
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C STAT rMENT CONDITION
C LABEL
C IC MM’ I A ND NM$ NAA 1L
C LEFTMOST NAA CHARACTERS OF AA GO INTO PA GE (LL,KK)
C STARTING AT THE LEFTMOST POSITION AND PAGE (LL+2, KK)
C IS NO’ AFFECTED
C 20 Mt4~1 AND NM+NAA=t1• C ALL OF AA GOES INTO PAGE( LL,KK) STARTING AT THE
C LEFTMOST POSITION AN D PAGE (LL•1,KK) IS NOT AFFEC TED
C 3~ M M I  AN D MM+NAA I.1
C LEFTMOST NAA CHARACTERS OF 4* GO INT O PAGE (KK,LL )
C START ING AT THE P114TH POSITION BUT DO HOT FILL OUT
C THE RIGHT END OF PAGE (LL,KK) AND PAGE (LL +I,KK) IS
C NOT AFFECTED
C 40 MM~1 AND MM.-NAA=iI
C LEFTMOST N~~ CHARACTERS OF 4* GO INTO PAGE (LL ,KK )
C STA RTING AT THE P114TH POSITION AND DO FILL OUT
C PAGE (LL,KK) AND PAGE (LL .1,KK) IS NUT AFFECTED
C 50 HPI j AND MMG NAA~ jI
C LEFTMOST NAA CHARACTE RS GO INTO PA~ E (LL,KK)
C START ING AT THE P114TH POSITION AND RUN INTO
C PA G E(LL+1, Ki( ) STARlING AT THE LEFTMOST POSITION
C
C DETERMINE FROPER CONDITION
C

IC (M14 .EQ.1 .AND. MM.PIAA .LT .j l) GO 13 10
I- (Mtl.EQ.i •ANO . MMNNAA.EQ .i1) GO 13 20
V (M’~ .GT.1 .ANO . MMGN AA.LT. J1 )  GO 13 30
V I M’~.GT.t .AND . MM.NAA. EQ.1i) GO T3 1.0
GD 13 5 0

C
10 y:j~—P44~

ENCO !’E(iC ,1i00,Z) NAA ,Y
!NCODE (iC,Z,PA&E (LL, KK)) AA,PAGE (LL,KK)

C
20 °~ GE (LL,KK) AA

-R T A P P4
C

30 y:Ilpj_ j
MN: 11 -NAA—M 14
ENCOOE( 10,1200 ,Z) Y , N A A ,NN
ENr ODL (to,Z,PAGE (LL,KK)) P*GE (LL,KIO,AA ,PAGE (LL,KK)
R TA R N

C
40 Y MM- 1

~NCODE (JO,1300,Z) Y,NAA
~NCODL (10,Z,PAGE CLL,KK)) PAGE (LL,KK),AA
q~ ~URN

C
50 IF(LL+I.GT.25) CALL £RROR (20), RETURNS (999)

1- 4 4 .  21—NAA—NN
ENCOOE (t0,1200,Z) Y,NAA, NPI
ENCO’)E (20,2,PAG E (LL,KK)) PAGE (LL,KK),AA ,PAGEILL4I,ICK)
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C
C ENTR Y UNPACK
C
C WI LL START AT PAGE( LL, KK) , MM IS THE CHA RACTER POSITION WITHIN
C PAGE (LL,KK) TO START AT — MPIzI IS THE LEFTMOST CHARACTER AND
C t4P1 10 IS THE RIGHTPOST CHARACTER
C

CNTRY UNPACK

1l,MD D(BB, 10)
~C (P~l•~~Q,fI) MM’iO —

IF(NAA.LE .0 .OR. NAA.G (.ii) CALL ERROR (9), RETURNS (999J
V (L~ .GT.25 .OR. KK.GT.200) CALL ERROR (2i), RETURNS (999)
IC (MM,NAA.GT .11 .41-ID. LL+1.GT.25) CALL ERROR 2Ii, RETURPIS B99)

C
C SET 4* FROII PAGE
C

9: MM- j
‘ENCODE (I0,t 000,Z) Y,NAA
~~~~~~~~~~~~~~~~~~~~~~~ 44
R TUR N

ggq 
~~ TURN AA *AA A

1000 F)RMAT ( ‘C’ II ‘X, A ’ 12 •)-‘ )
1100 C )RMAT( ‘(A’ Ii ‘,R’ Ii •) ‘ )
1200 F)RHAT ( ‘(A’ It ‘,A’ II •,R’ Ii ‘)‘ )
1300 F)RMAT ( ‘tA’ It •,A’ Ii •) ‘

i
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SJBRD UTINE PARSE, RETURNS (AAAAAA )
C
C SUBR)UTINE TO SEMANTICALLY ANALYZE (PARSE) EGNICII) THROUGH E Q N I (J J)
C
C

CDNMO N ~INFO/A C*RO(80),(RR(6),SYS(1.O),ISYS,EQN (l.4€0),PAGE(25,zoO),VAR (jQ0,2),
8 E F,SIOE,
C COL (12),EONI(960),INPUTS (30),OPO (j20,3),OPR(120,34),PAR(50,3),
O CH*R,II,IFPI ,IK,ITO,JFM ,JJ,JTO,LIlIE,LOPR,NCOL,NEQN,NEQNI,
E NIN,NOPR,NPAR,NVAR,A ,B,C,D,E,F,G,H,I,J,K,KK ,L,LL ,M,tlM,Pl,
F PiI,P,O,R,S,T,U,V,W ,X ,Y,Z

CD PI M ) N INDEXM(1bO0t) ,EQUATN (23 G0) ,D A T A ( k 0 0 )  ,SIZEII,SIZM ,SIZEE,
A SIZER, KEY
ZN? EG ER

A CA RD,ERR ,SYS,EQN ,PAGE,VA R ,EFF,SI)E,COL,EQNI,OPOR,OPR,PAR,CHA&,
B A,B,C,O,E ,F,G, H,P,O,R,S,T ,U,V, W,X ,Y ,Z
INTEGER EQUATN,DAT A ,SIZEM ,SIZM ,SIZEE,SIZER

C
C TIE BASIC PROCE DURE IS T O SCA N E~N1(II) THROUGH EQNI (JJ)
C LEFT TO RIGHT — FIRST FOR TIME DELAYS (TYPE 1 THEN TYPE 2),
C THEN FOR AWO OPERATORS, THEN FOR EXCLUSIVE OR
C OPERAT ORS, AND THEN FOR OR oPERAroRs. AS THESE ARE FOUND ,
C Th Y  AND THEIR INPUTS ARE REMOVE) FROM EQNI AND REPLACED WITH
C 1~ C0sNOPR AND 9999’S. THE INFORMATION FROM EQNI IS PLACED
C IN OPR
C
C INITIALIZE DO LOOP FOR 6 2010,-2011,2003,2001 ,2005 (S, ? ,’ ,a, .)
C

0)  13 0 Q~ i,56: 0+? 0 00
!F(G.LE.2002) GxG+9
EC u —i
LDPR PIINZFXCHAR:O

~~ LL INIT (INPUTS ,3~~,C)
C
C LOOK FOR OPERAT OR INPUT (EITHE R VARIABLE OR OUTPUT OF
C ANOTHE R, PREVIOUSLY PARSED, OP~ RATOR)
C

20 E: E+ 1
CUR:EQNI (E)
V(DIAR.EQ.9999) GO TO 120
V (cHAR.LT.1 .OR. CHAR.GT.2000) CAL ERROR (t3), RETURNS (1000I
NTP4’NIN+i
IF (PI N.GT.30 ) CALL ERROR(14 ) , RETURNS( 1000)
IF(PL N.EO.I) F’E
INPUT S(NIN)sCHAR

C
C LDOK FOR OPERATOR — G IS CURRENT DESIRED OPERATOR
C

30 E~ E+2!F (E . LE .JJ)  GO TO 40
V CL) FR.EO.G) 70,1)0

40 CIIR’EONI(E)
P (CIAR.EO.9999) GO TO 30
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THISPAOEISB~~T QUALITY P~AC?ICL*T.I
- - 

* PROM COPY FURkUSk~~ TO ~DC ~~~~~~~~~~
-

P (C IAR. NE.Z O t 7 )  GO- TO 50
C
C PRIME FOUND - RL~ FT INPUTSININ) A N D GET NEXT CHARACTER
C

F(INPUTS (NIN) .EQ.O) CALL E RROR ( 15) , RETURNS( 1Ol~0)
INPUTS(N IN):_ I IPUTS( NIN) -

‘ D  ID 30
C
C T EST CHAR FOP 2003,  2001., 2005
C

50 V (CIAR.NE.2003 .ANO. CHAR.NE .200.. •AND. CHAR.NE.2~ 05 .AND.A C~1kR.NE.2O10 .AND. CHAR.NE.2011) CALL ERROR (19), RETURNS (1000)
C
C TST FOR OESIRE U O~ E R AT O R - IF FUUND THEN SET LOPR AND LOOK
C F~’R MORE OPERAT OR INPUTS
C

P(CHAR.NE.G) GO TO 60 
•

L~ PFcCHAR

~~) T) 12t
C
C DESIRE D OPERATOR NC? FOU ND — IF ‘REVIOUS OPERATOR (LOPR)
C WAS NOT T H E  DES IRED OPERATOR, TH EN CLEANOUT P411-4 AND INPUTS
C A~ O START OVER LOO KING FOR OPERANDS
C

60 I (L) PR.N€.G) GO TO 100
C
C LCPR WAS THE DESIRED OPERATOR - CURRENT OPERATOR IS NOT N O W

C OE~~IREO, THEREFORE EQN1(F) THRO (J3H EQNL ( E—1) CAN RE PUT I$TO
C O’R AND RE P’OVED FRCM €01-Il
C

70 LDPR~~1) PR: NOPR+1
I?(NO PR.Gr .120) CA LL ERROR (5 , RETURNS (1000)
r))R(II OPR,1):G
O~ R (NOPR ,2) NIN
T) E P 1 ,N IN

60 O)R(NOPR,P+4):INPUTS(F)
C)LL INI’ (EONI(Fai),E—F—i,9999)
E) Ni( F)- 1000+NOPR

C
C CLEANOUT P4 11-I ANO INPUTS
C

100 NI N=F:O
C~ LL INIflINFUTS,30 ,0)

C
C T EST E TO SEE IF CCNE WITH THIS ~ASS THROUGH EGNI
C

120 IF (E. LT.JJ) GO 10 20
C
C DONE WITH THIS OPE RATOR
C

130 ~3NTI NUE
C
C EITHER RETURN OR TAKE CA RE OF EQJAL OPERATOR
C
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q ~~~~~
I?(1I .NE.3) RETURN 1 1~~~~ ,F

C
C TAKE C ARE OF EQUAL OPERA T OR
C

V (€~NIC1t.LT.1 .OR. EONl( 1) .GT .1~ O O ) CALL ERROR ( 15),
A RETURNS (IOOG)
t~~(L~ P41(2).NE.2006) CALL ERROR(t6)’, RETURNS (t000)
IF(N (FR.EO.0 .41-40. INFUTS (t).EQ.0) ALL E (ROR (i7), RETURNS (I000)
P (I” PUTS It) .LT.0) EONt (2)2—2U06

~~ TU~ N
C
C ErROR ENC OIi4TER EO - USE NON—STANDARD RETURN
C
1~)00 R TURN *4*4*4

E N D

I 
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SJ BROUTINE R€AO4, REIURNS (AAAAAA, 388B88)
C
C ROUTINE TO GET NEXT EQUATION FROM TAPE ’. - LOADED INTO EON - IC CHM~CTER PER WORO LEFT JUSTIFIED WITH BLANK FILL.
C
C STA ’ I)* RO RETURN IS USED NHEI4 THE DESIRED EQUATION IS FOUND WITH NO
C PROBLEMS
C
C RETJ~ N * A A A A A  IS USED WHEN THE EQUATION IS TOO LARGE FOR EON
C
C RETU ~ N BBBBBB IS USED WHEN AN END OF FILE IS ENCOUNTERED
C
C

~)MMO N ~INF O~A C~ FO (60),ERR (6),SYS(40$,ISYS,E~ P4(4.460),PAGE (25,200),VAR(100,2),
q EFF ,SIOE,
C C31(12),EQNI(960),INPUTS(30),OPOR (j2O,3),OPR (j20,34.),PAR (50,3),
0 C1*R,II,IFr,1K,ITO,JFN,JJ,JTO,LIME,LOPR,PICOL,NEQN,NEQNI,
F NIN,NOPR,NPAR,N V A R ,A,8,C,D,E,F,G,H,I,J,K,KK,L,LL,M ,I1H,N,
F NN,P,O ,R ,S,T,U,V,W ,X,Y, Z

~3MM3 N INDE X PI (160c11) ,EQUAT N ( 2 3 0 0 ) , OA T A ( ’.00) ,SIZEM,SIZM ,SIZEE,
A SIZER,KEY
III E~ ER

A CAhO,ERR,SYS,EQN,PAGE,VAR ,EFF,SI)E,COL,EQNI,OPOR,OPR,PAR,CHAR,
B A,B,C,D,E ,F,G,H ,P,O,R,S,T,U,V,W ,K ,Y,Z
II T E~ ER EQUATN,DATA,SIZEN,SIZM ,SI?EE,SIZER

C
C TE ST CARD (1) TO SEE IF PROGRAM ShOULD STOP, IF A CARD SHOULD
C BE READ, OR IF EQN SHOUL D BE LOADED
C

I (CA RO(t) .EQ._ t )  RETI.JRN 888888
10 1 (CA RO(i).EQ.IH1) GO TO 30

C
C REA D A CARO
C

20 ~~-*O(4,l0C0) CARD
IF(ECF (4).NE.0.) RETURN 868888
5) TO 10

C
C SE A. IF A (1ESIRED EQUATION HAS BEEN FOUND
C

3I~ ENCODE(1t ~,600C, H) C A R C (2 ) , C A R D I 3 ) , CARO (4 .) ,CA RD ( 5) ,CAR D(6 ) ,CARD ( 7 ) ,
A C* RD(0),CARO (9)
ENCODE (10,2000,U) H
ENCOOE (i0,k000,V ) H
~~~~~~~~~~~~~~~~~~ H• 0)  4~ X’t,40

- -  40 P(H.EQ.SYS(X) .OR . U.EQ.SYS(X) .OR. V.EQ.SYS(X) .OR. W.EQ.SYS (X))
A GO TO 5f~C

C 00 NOT WANT THI S E QUATION — TRY NEXT ONE
C

G) T0 20
C
C WA NT T HIS E~aUATION — SET EFFECTIVITY (EFF) AND EMU X SECTION
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C (S IDE) AND STOR E EQUATION, WI T HOJT BLANKS, IN EGN
C

50 E 4CO~E (2,30C0,EFF) CARD (74),CARD (75)
P (C$ RO(8U).EO.IHL) SIDE*SH LEFT
V (C4RD(80).EQ.1HR) SIDE*5HRIGHT
4 : 2
‘IEON: O

60 IC (CA ROItI).NE.1H ) GO 10 70
P(H. EQ.69) GO TO 80
H : H+j
6) TO 60

70 ~~~(PEO N. fQ .4460) CALL ERROR( IO) , RETU RNS(999)
bI 01-I: 1-lEON I-j
£) N(NEQ1-I) ‘CARC (H)
V(H. EQ.69) GO TO 80
liz II .1
63 10 60

C
C END OF CARD — READ NEXT ONE TO SEE IF EQUATION IS CONTINUED

H C
80 READ (~~,1000) CARDP (E3F(4).NE .0.) GO TO 100

- t  IF(CA RO(t) .E0.1H1) GO TO 9J
H:11
6)  TO 60

— 90 V (NFQN.PIE.0) RE TURN
-4:2

- 4 6) 10 60
100 V (NEON.EQ.0) RE TURN EBBB8B

H C~ RD (i)=—iR!TLF N
999 R~~TUR N A A AAA A
1090 F)RMAT (BOAI,)
2000 FDRP~~T(A4)3000 F) RMAT(2A 1)
4 00 0  F)RNAT(A3’0’ )
5000 F)RNAT(42’00-’)
6000 F)RMATC8A1)

END
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