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INTRODUCTION

The B-1 aircraft, developed by the B-1 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 most 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 i
created and maintained by the B-1 Division for use in generating the EMUX ;
3 flight software. All of the routines were developed on Aeronautical
-4 Systems Division's CDC 6600 Computer System using FORTRAN EXTENDED.

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

"B-1 EMUX Data Tape Conversion Software"
ASD-ENA-77-20

"B-1 EMUX Usage Analysis Software'
ASD-ENA-78-2

"B-1 EMUX Signal-Signal and Signal-Box Relationship
Analysis Software"
ASD-ENA-78-3

"B-1 EMUX Logic Equation Regeneration Software"
ASD-ENA-78-4

"B~1 EMUX Automated Logic Diagrammer Demonscration Program'
ASD-TR-78-17




This report discusses the FORTRAN software written for use on
the CDC 6600 to demonstrate the feasibility of automatically creating
logic diagrams of boolean equations directly from the contractor
maintained computer data files. Diagrams, while being logically
equivalent to equations, are pictorial representations of the equa-
tions and, as such, facilitate understanding. 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, readability, layout, etc.)
as manual diagrams. Program BOLD (B-1 (One) Logic Diagrammer) is the
result of this feasibility demonstration.
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PROGRAM DESIGN GROUNDRULES

Program BOLD was written in FORTRAN EXTENDED for use on
Aeronautical Systems Division's CDC 6600 computer system using the
tollowing ground rules:

All of
in the

the layout of the diagrams, expecially the positioning of the
logic operator symbols, must be of equal or better quality when
compared to manually drawn diagrawms.

any valid logic equation for EMUX must be diagrammable, including
equat fons with time delays.

the diagrams must accurately reflect the boolean equation logic.
preparation of special ifnput data must be minimiszed.

program size, run time, and resultant cost must be less than
manual costs.

these ground rules have been satisfied by BOLD as will de discussed
following paragraphs.

The proper layout of the diagram is one of the most important measures

of the
Proper

success or failure of any computerized diagramming technique.
layout must consider the location of each of the logic operator

symbols (gates) and the interconnection of the gates. A major portion of
the logic in BOLD is involved in diagram layout. Listed below ave the
dlagram layout rules which were established:

flow of logic will be from left to right,
no overlap of gates,

gates will be arrvanged in columns (for readability and simplicity)
and will be assigned to columns from vight to left to minimize
length of interconnect lines.

interconnect lines will be straight whenever possible and will
have at most two turns.

no feedback or latch interconnect lines will be used but will dbe
labeled as operator fnputs (this is not inconsistent with EMUX
operation but i{s probably not how the diagram would be done manually).

crossover of interconnect lines will be minimized.
time delays will be treated as two input operators. One input is

the quantity to be delayed and the other input is the time delay
durat fon.




Figures 1 and 2 are sample BOLD printouts of two different equation
diagrams. As can be seen, the diagrams are '"drawn" by the standard
line printer rather than by a continuous line plotter (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 printer
is simpler to obtain in terms of software logic complexity and program
turnaround time. 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
(approximately 25 to 303 rewrite), the methodology would be the sawme
and no other subroutine changes should be required. At the same time,
logic for feedback lines 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 size in excess of BOLD
capacities. Ilmproper 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 BOLD 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
prevent some "extreme'" equations from being diagrammed. Present array
sizes have rejected less than 1/2 of 12 of all equations input. Array
size limitations would probably be improved by the conversion to CALCOMP-
type diagrams. The present program is limited to a maximum of 8 pages of
printout per equation which, when cut and taped together, will show the
entire diagram. Limits on particular equation size parameters (e.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
flight software programming. The only additional input required is the
user's selection of the equation set to dbe diagrammed. The user has the
flexibility to select individual equations or entire subsystems for
diagramming.

While final conclusions on relative costs (automated diagrams versus
manual diagrams) cannot be made until a production version of BOLD is
created, a preliminary cost analysis resulted significantly in favor of
automated dlagrams.




PRINTOUT DESCRIPTION

While the BOLD printout, Figures 1 and 2, seems at first cryptic,
it is understandable if examined in parts. The first line identifies
the OCNEE signal designator (an aircraft standard signal identification
scheme) for the equation 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 the equation is used in the
left section of EMUX on Aircraft 3.) The next three lines on the left
identify the aircraft system, subsystem, and subsystem to which the
signal is assigned. (For Figure 1, sub-subsystem 2821 is the Internal
Transfer portion of the Fuel Distribution 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 equatlon. 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
use the letter O, EXCLUSIVE OR gates use the letter X, Type 1 time delays
use a dollar sign (§), and Type 2 time delays use a question mark (7).
Gates with more than two inputs have the left column of asterisks extended
as necessary to accomodate all inputs. NOT'ed gate inputs are indicated
with the letter O in place of an asterisk in the gate's leftmost column.
Gate interconnecting lines use dashes, periods, and letter 1's for their
horizontal parts, corners, and vertical parts respectively. The reada-
bility of these line printer diagrams can be improved significantly
merely by drawing over the connecting lines manually - as is done in
Figure 2.
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PROGRAM OPERATION

The process used by BOLD, as shown in Figure 3, starts 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 -ignal name stored in VAR
1001 to 2000 value -1000 is the index of an operator in
array OPR
2001 ( left parenthesis
; 2002 ) right parenthesis ‘
! 2003 * AND operator
i 2004 @ EXCLUSIVE OR operator
2005 + OR operator
f 2006 = EQUAL operator
2007 ' NOT operator
2010 $ TYPE 1 TIME DELAY operator
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 operator 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.

| P S———




Therefore, BOLD first scans EQN1l for parenthesis pairs and stores infor-
mation on each pair in array PAR. Once the parentheses have been fourd,
then the logic within each pair i1s sent to subroutine PARSE for analysis ~
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 portion 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 operator
is tested for and, if found, is stored in array OPR along with its
associated inputs. Thus, when PARSE is finished with the equation, all
of the semantic equation information is stored in array OPR as shown
below for operator 1i:

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

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

OFR (1, 3) x of X, y coordinates of location of operator

on output page

OPR(1, 4) y of x, y coordinates of location of operator
on output page

OPR (i, 5) operator input indices. Negative values indi-

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 (i, 3) and OPR (i, 4), operator location
information, are not defined 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




- maximize the use of straight line connections

- make all connectiona 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 columna. Once
an operator is assigned to a column then its vertical position in the
column is determined based on providing the straightest connection
from {ts output to the next operator's input. The operators are
assigned to columns from right to left starting with the equation's
overall output operator in the rightmost column. Its input opera-
tors 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 of
this process. When all operators are assigned columns, then OPR

(1, 3) is defined for each operator.

OPR (1, 4) 18 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 straight. This is not always possible due to gate
overlaps so the cperator is moved down the column until no overlap
occurs. As each column is finished, the next column to the left is
done. This is continued until all columns are finished.

The final step in BOLD is to load the printout array PAGE with
the operators, labels, and connection lines. This {s a straight-
forward process once the location of each operator {s defined. In
order 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 DIAGRAM

Figure 3

START )

AND RECODE IT INTO THE INTERNAL FORM

READ THE SYSTEMS TO BE DIAGRAMMED, GET THE NEXT EQUATION

PARSING ORDER - INNERMOST FIRST

SCAN THE EQUATION FOR PARENTHESES TO DETERMINE THE PROPER

)

MOST TO OUTERMOST AND THEN PARSE THE ENTIRE EQUATION

PARSE THE LOGIC WITHIN EACH PARENTHESIS PAIR FROM INNER-

\

TO MAKE THE MOST READABLE OUTPUT

DETERMINE THE LOCATION OF THE OPERATORS FOR THE PRINTOUT

LOAD PAGE ARRAY AND PRINTOUT DIYAGRAM AND LABELS

GO TO THE NEXT EQUATION

( STOP




CONCLUSION

Program BOLD has successfully demonstrated 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 time. Further development
is required prior to production use of BOLD:

~ to develop logic for utilization of plotter drawn diagrams

~ to better define array dimensions to enable diagramming of
all equations at minimum program memory size

~ to add the capability to draw feedback lines

12
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THIS PAGE 1§ BEST
QUALLTY -
COPY FURNISHED mwcmcnm

———
GRAM BOLD (INPUT=/80,0UTPUT=4008, TAPE4=4008,TAPE7=4008,
TAPES=INPUT,TAPE6=0UTPUT)

THIS PROGRAM (B=-1 (ONE) LOGIC DIAGRAMMER) DRAWS LOGIC DIAGRAMS, AS

SELEST
AIRPL A
ONLY.

FILE O

INPJYT

ouTey T

VARIA B
NA‘E

CARD

CHYF

co.

DAT A

EC BY INPUT, FROM RI‘S EMUX MASTIR FILE FOR ONE SIDE OF ONE

NI EFFECTIVITY. THIS VERSION OUTPUTS LINE PRINTER DIAGRAMS

ESCRIPTIONS!?

TAPEWL EMUX MASTER FILE - EQUATIONS FILE (SEQUENTIAL)

TAPES INPUT DATA CARDS

TAPES QUTPUT FILE

TAPE?7 EMUX MASTER FILE = RANDOM ACCESS (SEE PROGRAM RANDOM
OESCRIPTION)

Dz SCRIPTIOMS

T4 E ONLY SET OF INFUT DATA CARDS IS IN LIST DIRECTED FORMAT AND
IS USED TO SELECT THE SYSTEM, SUBSYSTEM, OR SUB=-SUBSYSTEM TO

BE DIAGRAMMED. THEY ARE SELECTED BY SURROUNOING THE FOUR DIGIT
OCNEE NUNBERS WITH QUOTES, BY USING COMMAS AS SEPARATORS, AND
BY PLACING A SLASH AT THE END. SINGLE EQUATIONS CAN ALSO BE
SSLECTED BY INPUTTING THE SIGNAL DESIGNATOR OF THE DESIRED
EJUATIONS AS DESCRIBED ABOVE. U? TO 40 CAN BE SELECTED.

AN ADCITIOML FORTY=-FIRST VALUE, IF INPUT AS NON-ZERO, WILL
FJRCE THE ERROR FRINTOUT FOR ALL DIAGRAMS.

ODESCRIPT IONS

ONE OR MORE PAGES ARE OUTPUT FOR EACH EQUATION. IN ADOITION TO
THE LOGIC OIAGRAM, THE PRINTOUT WILL CONTAIN THE EQUATION AS
RZEAD FROM THE MASTER FILE, A TAB.E OF SIGNAL DESCRIPTION
INFORMATICN FOR THE SIGNALS IN THE EQUATION, AND A HEADING WITH
SYSTEM, SUBSYSTEM, AND SUB-SUBSYSTEM NAMES.

LE DESCRIPTIONS AND LIMITS!
SIZE DESCRIPTION
80 LAST CARD READ FROM TAPE4. ONE CHARACTER PER WOKDy
LEFT JUSTIFIED WITH 3LANK FILL.
1 CURRENT CHARACTER FRIOM £QNi1. **SEE NOTE 10
12 NEXT RCW INDICATOR FIR EACH OF THE OPERATOR

COLUMNS IN THE PRINTIUT, COL(I) CORRESPONOS TO

THE ITH COLUMN FROM THE RIGHT OF THE OIAGRAM.
COL(1) IS THE OUTPUT OPERATOR CUOLUMN, COL(2) IS THE
COLUMN OF OPERATORS THAT INPUT TO THE OUTPUT
OPERATOR, ose yCOL(NIOL) IS FOR THE LEFTMOST
COLUMN.

400 STORAGE ARRAY FOR TA2E7 RECORD READ B8Y GETOAT.
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@i PAOR TS BEST QUALITY PRACTLGADLE
ﬂtﬂ!hw!lﬂnnnﬁmDIODDQ.__-r

EFFECTIVITY CODE FOR EQUATION. TWO CHARACTERS LEFT
JUSTIFIED WITH BLANK FILL.

CURRENT EQUATION BEING OIAGRAMMED. ONE CHARACTER
PER WORD LEFT JUSTIFIED WITH BLANK FILL.

®SSEE NOTE 1

INTERNAL FORM OF EQN. ®*SEE NOTES 2,10

ARRAY FROM TAPE7 RECORD THAT CONTAINS THE EQUATION
CARD COUNT FOR EACH ZQUATION ON THE FILE.

ERROR REOEFINITION ARRAY USED BY SYSTEMC.
®#SEE NOTE 9

LEFT END OF CONNECTION COLUMN,
EQNL1(II) IS LEFTMOST END OF LOGIC TO BE PARSED.

X OF (XyY) COORDINATZS OF VERTICAL SECTION OF
CONNECTION PATH,

MASTER INDEX ARRAY FOR TAPE7.

INDICES OF VARIABLES ANO OPERATORS FROM EQN1
BEFORE ASSIGNMENT TO OPR., **SEE NOTES 8,10

INPUT SIGNAL TO FORCE ERROR PRINTOUT.
RIGHT END OF CONNECTION COLUMN.

Y OF (XyY) COORDINATZS OF LEFT OASH OF OPERATOR
OUTPUT.

EQN1(JJ) IS RIGHTMOSI END OF LOGIC TO BE PARSED.

Y OF (XyY) COORDINATZS OF RIGHT DASH OF OPERATOR
INPUT,

INDEX KEY (NAME TYPE) USED TO GET RECOROS FROM
TAPE? .

LAST OPERATOR TYPE ENCOUNTERED. **SEE NOTE 10
NUMBER OF COLUMNS IN THE DIAGRAM (ENTRIES IN COL).
NUMBER OF CHARACTERS IN EQN.

NUMBER OF ENTRIES IN EQN1.

NUMBER OF ENTRIES IN INPUTS,

NUMBER OF OPERATORS IN OPR,

15
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NP R 1 NUMBER OF PARENTHESIS SETS IN PAR,
NVA P 1 NUMBER OF NAMES IN VAR,

OPIR 120,3 OPERATOR ORANWING ORDER INFORMATION. ORDER IN OPOR
DETERMINES DRAWING ORDER FROM RIGHT TO LEFT AND TOP
70 SO0TTOM.
OPOR(I,1) OPR INDEX OF OPERATOR IN THIS
POSITION.
1 OPOR (I,2) OPZRATOR LEVEL (=1 IS OUTPUT
OPZRATOR, =2 IS INPUT OPERATOR TO
LEVEL 1, =3 IS INPUT OPERATURS TO
LEVEL 2y eeede
OPOR (I,3) INDEX IN OPR OF OPERATOR WHICH
THIS OPERATOR INPUTS TO.
S 8SEE NOTE 7

0P 120,34 ARRAY OF OPERATOR INFORMATION. FOR OPERATOR I,
VALUES IN OPR ARE DESCRIBED BELOW.

OPR(I,1) OPZRATOR TYPE (2003, 2004, 2005,
2010, 2011).

OPR(I,2) NUMBER OF INPUTS TO THIS
OPZRATOR.

OPR(I,3) IS X OF (X,Y) COORDINATES OF
UP?ER LEFT CORNER OF OPERATOR
80X.

OPR(I,%) IS Y OF (X,¥) COORDINATES OF
UP2ER LEFT CORNER OF OPERATOR
BOX.

OPR(I,5) OPZRATOR INPUT INDICES. NEGATIVE

THRO UGH VALUES ARE PRIMED INPUTS.

OPR(I,34) ABSOLUTE VALUES BETWEEN 1 AND
1000 ARE VARIABLE INOICES IN VAR.
ABSOLUTE VALUES OVER 1000 ARE
1000 PLUS OPERATOR INDICES IN
OPR.

BB S

$3SEE NOTE 5

PASE 25,200 ARRAY CONTAINING THE OIAGRAM TO BE PRINTED.
S 3SEE NOTE 6

e —

PAR 50,3 PARENTHESES NESTING INFORMATION. FOR PARENTHESIS
SET I, THE FOLLOWING APPLIES.
Is1 IS THE NZSTING LEVEL (1 IS INNERMOST).
I52 IS THE SUBSCRIPT OF THE LEFT
PARENTHESIS IN EQNi.
I,3 IS THE SUBSCRIPT OF THE RIGHTY
PARENTHESIS IN EQNi.
®SSEE NOTE &

OO OOOOOOOOOO

5% SIDE 1 EMUX SECTION CODE (LEFT OR RIGHT).

;' SIZEE 1 MAX NUMBER OF EQUATIONS POSSIBLE - SET BY GETODAT.

1 SIZEM 1 DIMENSION OF INDEXM.

1 :
| 16




(2 s e N s N e N e N e s N o e N N N N s N e N s N e e N e N e e N s e N Ny e N e N N Es N Ee N s No e N N Ky N N No Ky e Ne Kz s Ne N2 X3 No X o)

THIS PAGE 1§ BEST QUALITY PRACTICARLE
FROM COPY FURNISHED TODDC ..o

SIZER 1 WORD CCUNT OF LAST RECORD READ BY GETDAT.

SIZM 1 MAXIMUM NUMBER OF RESORDS POSSIBLE ON TAPE7.

SY3 Wr INPUT ARRAY CONTAINING OCNEE & DIGIT NUMBERS FOR
THE SYSTENS, SUBSYSTZMS, OR SUB-SUBSYSTEMS TO BE
DIAGRAKMMED.

VAR 100,2 VAR(I,1) IS THE ARRAY OF VARIABLE NAMES OR TIME

DELAY DURATIONS IN THE PRESENT EQUATION. ONE EIGHT
CHARACTER NAME PER WORD, LEFT JUSTIFIED WITH BLANK

FILL. VAR(I,2) INOICATES (WITH TWO LETTER LABELS)

WHICH VAR(I, 1) NAMES WERE REPLACED WITH TWO LETTER

LABELS IN THE DIAGFAM., **SEE NOTE 3

Ay2,Cy
Dy1 5y
Ky. oM,
Ny, S,
T

-

MISCELLANEOUS TEMPORARIES SET B8Y BOLD.

EsT 96y 1 MISCELLANEOUS TEMPORARIES SET BY PARSE.
2,)

-

HyJyVy
Wy ¢

MISCELLANEOUS TEMPORARIES SET BY READ4.

YoZ KK,y 1 MISCELLANEOUS TEMPORARIES SET BY PACK.
LLy MM,
NN

A CHANGE IN DIMENSION OF ANY ARRAY IN _ABELED COMMON WOULD AFFECT
AS A MINIMUM -

= ALL LABELED COMMON STATEMENTS

= /ARIABLE OESCRIPTIONS IN 30LD

= JATA STATEMENTS IN BOLD

= RFINITIALIZATION STATEMENTS IN BOLD

= A4RITE AND FORMAT STATEMENTS IN ECHO AND ERROR

THE “OLLOWING TABLE SHOWS THOSE ADDITIONAL SUBROUTINES WHICH MAY BE
AFFECTEP BY A DIMENSION CHANGE -

ARRAY cesccccs=ROUT INES===ccccce
80LD PACK PARSE READAM
CARD X
coL
EQN
EQNL
ERR
INPUT S X
OPOR
OPR
PAGE
PAR

X

» > X X

> X X X
x

17
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SYS
VAR

FOR " HE FOLLOWING NOTES -

IS
IS
IS
IS
IS

THE
THE
THE
THE
THE

BIOX G

THE PRESENT VALUES ARE - I=50,

MAXIMUM NUNBER
MAXINUMN NUNBER
MAXIMUM NUMBER
MAXIMUM NUMBER
MAXIMUM NUMSER

THIS PAGE IS BEST QUALITY PRACT
ICABLE
ERDICU&YFW“USHED?ODDC

PARENTHESIS PAIRS PER EQUATION
UNIQUE OPERATORS PER EQUATION
INPUTS PER JPERATOR

LINES PER DIAGRAN

UNIQUE VARIABLES PER EQUATION
J=120, X=30, L=200, N=100

THE “OLLONING TABLE SHONS WHICH ARRAYS ARE A FUNCTION OF I,J,KyL,M

ARRAY I J K L N
EQN X X X
EONL X X X
INPUT S X
0POR X
0PR X X
PAGE X
PAR X
VAR X
NOTE OESCRIPT ION
\ CIMENSION DETERMINED 8Y 2I+3Je40M.
> CINENSION DETERNINED BY 2I+3J¢5M.
3 DIMENSION DETERMINED 8Y M,
. OIMENSION DETERMINED BY I, 3.
5 DIMENSICN DETERMINED BY JyKea,
£ DIMENSICN OETERMINED BY 25,L.
- OIMENSION OETERMINED BY J,3.
8 OIMENSICN OETERMINED BY K.
a OIMENSICN DETERMINED 8¢ COC SYSTEM ERROR RESET USAGE. :
1 AN INTERNAL INTEGER COJE IS USED TO STORE AND ANALYZE \
THE EQUATIONS. ALL OR PART OF THIS COOE IS USEQ BY
OPR, EQN1, AND CHAR. THE COOE IS SHOWN BELON. j
VALUE USED 8Y OESCRIPTION
FRON TO
2006 EQN1 CODE FOR NOT EQUAL.
-2000 -1 OPR, INPUTS PRINED OPERATOR INPUT.
ABSOLUTE VALUE IS
1000 ¢ INDEX OF
OPERATOR IN OPR.
-1000 -1 OPR, INPJTS PRINED VARIABLE INDEX.
ABSOLUTE VALUE IS INDEX
OF VARIABLE IN VAR.
3 1000 OPR,CHAR, INDEX OF VARIABLE IN
EQN1,y INPUTS VAR
1061 2000 OPR, CHAR, VALUE - 1000 IS INOEX
EQN1, INPUTS  OF OPERATOR IN OPR.
18
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2001 2002 EQN1 CODE FOR ( AND )
2003 2005 EQN1,CHAR,OPR CODE FOR ®* AND & AND ¢
2006 EQN1 CODE FOR =
2007 EQN1,CHAR,0PR CODE FOR *
2010 2011 EQN1,CHAR,OPR CODE FOR § AND ?
9999 EQN1,CHAR CODE FOR REPLACED

CHARACTER = SKIPPED

8Y LOGIC.

VALUES NOT LISTED ARE NOT VALIOD CODES.

NOTE SHOLLD BE MADE OF THE FACT THAT INCREASING J
OVER 1000 WILL AFFECT THE INTERNAL INTEGER

CODE AS USED BY BOLD AND PARSE. THIS SHOULD BE
AVOIDED.

SUBROUTINE DESCRIPTIONS®

NAYE

€340

ERROR

GET DAT

INDY

La3L

PACK

PARSE

DESCRIPTION

OIAGNOSTIC PRINTOUT ROUTINE CALLED BY THE OPERATING SYSTEM
WHEN FATAL EXECUTION ERRORS OCCUR,

DIAGNOSTIC PRINTOUT ROUTINE CALLED WHEN SYNTAX ERRORS ARE
FOUND AND WHEN LIMITS WOULD 3E EXCEEDED. EQUATION INVOL VED
IS SKIPPED. ARGUMENT 1 TELLS ERROR WHAT THE PROBLEM IS. A
NON-STANDARD RETURN IS USED TO TERMINATE PROCESSING OF
CURRENT EQUATICN.

ROUTINE TO GET RANOOM ACCESS DATA FROM TAPE?. IF DATA
CANNOT BE FOUND THEN QUESTION MARKS ARE PUT IN ARRAY DATA,

GENERAL INITIALIZATION SUBROUTINE. ARGUMENT i IS THE
STARTING LOCAYION, ARGUMENT 2 IS THE NUMBER OF LOCATIONS
TO BE INITIALIZED, ARGUMENT 3 IS THE INITIALIZATION VALUE.

THIS SUBROUTINE PROVIDES CHARACTER (LETTER OR NUMBER)
OUTPUT FOR USE IN LABELING OPERATOR INPUT AND/OR OUTPUT
LINES. ARGUNENT 1 IS A SIGNAL TO OUTPUT ALPHABETIC

OR NUMERIC CHARACTERS. ARGUYENT 2 IS THE VALUE YO BE
USED TO SELECT THE PROPER OUTPUT CHARACTERS: ARGUMENT 3
IS THE OUTPUT TNO CHARACTERS = LEFT JUSTIFIED WITH BLANK
FILL. NON-STANDARD RETURN USED AS ABOVE.

THIS SUIKOUTINE PACKS CHARACTEKS INTO ARRAY PAGE

(10 CHARACTERS PER WORD) FOR STORAGE OF THE DIAGRAM. AN
ENTRY POINT (UNPACK) PROVIDES THE CAPABILITY TO GEY
CHARACTERS OUT OF PAGE. ARGJMENT 31 IS THE CHARACTER(S) TO
BE STOREL (PACK CALL) OR CHARACTER(S) TO BE RETRIEVED
(UNPACK CALL) « ARGUMENT 2 IS THE NUMBER OF CHARACTERS IN
ARGUMENT 1. ARGUMENT 3 IS THE PRINTOUT COLUMN FOR THE
FIRST CHARACTER. ARGUMENT & IS THE PRINTOUT RONW,.

THIS SUBROUTINE WILL PERFORM THE ACTUAL SEMANTIC PARSING OF
EQONL(XII) THROUGH EQN1(JJ)+s NON=STANDARD RETURN USED WHEN

19
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Cc REX C6 SUBROUTINE TO SEARCH TAPEWL FIR THE NEXT EQUATION TO BE
C DIAGRAMMED. NON-STANDARD RETURN USED WHEN ERROR OCCURS OR
C FOR NCRMAL JOB TERMINATION.
Cc
C
C HWRITTEN BY R.B. BERGER ASO/YHEJ 9 SE?T 75 FOR CDC 6600 FORTRAN
C EXTENDED VERSION 4.4
C
C
C REVISED 1 AUGUST 1977
Cc
CIYMMON ZINFO/
A CARD(BC)yERR(B) ySYS(4LO),) ISYS,EQN(4460) ,PAGE(25,200) y VAR(100,2)
8 €EFF,SIODE,
C COL(12),EQNL(960) , INPUTS (30) ,0POR(120,3) yOPR(120,34),PAR(50,3),
b] CHAR) LI IFM IKy, ITOyJFMyJJyJTOLLINE,)LOPRy NCOLyNEQNy NEQNY,
| 3 NINy NOPRy NPARJNVAR Ay ByC 9Dy E9FyGyH Iy JyKyKKsLyLL MMM, N,
F NNoPQaRySyTsUpVelyogX,¥y2
C)MMON INDEXM(156001) ,EQUATN(2300) ,DATA(&00) ySIZEM,SIZM,SIZEE,
A SI ZER, KEY
INTE ER
A CA RDHyERR, SYS,EQNyPAGEyVARyEFF,SIJ)E,COL,EQN1,0POR,OPRyPARyCHAR,
8 Ay ByCyDyE g FyG Ny Py QR Sy TyUyVyHyXyY,y2
INTEGER EQUATNyDATA,SIZ2EMySIZM,SIZ2EZ,SIZER
EXTEINAL ECHO
OATA CARD,SYSH,EQN,PAGE, VAR, EFF,SIDE 7 9782%iH 7
DATA ERR 7 09090,y~1,-1,-1 7
JATA ISYS,COLEQNLyINPUTSyOPORyOPRyPARyCHARy II,IFMyIK,ITO,JFN,JJ,y
A JrOyLINE, LCPRyNCOL yNEQNy NEQGN1 ) NINy NOPRyNPARyNVARyA,B,C,D,E,
8 FoGopHyTgJdpKg KKy Lol Loy MyMHE Ny NNyPyQyRySpToUpVyNyX,Y,2
c /7 5639%*0 7
C
C SETUP SYSTEM ERROR RECOVERY LOGIC
C
CALL RECOVR(ECHO,77B,0)
C
C REDEFINE ERROR 104 (CANNOT FINO RECORD IN TAPE?7) AS NON-FATAL
[»
CALL SYSTEMC (104 ,ERR)
C
C OFEN TAPE7 AND SET MASTER INDEX
C
CALL GETOAT(4HOPEN)
C
Cc POSITION TAPEWL INITIALLY
Cc
RTNWIND &
C
Cc READ SYSTEMS, SUBSYSTEMS, OR SUB-SUBSYSTEMS TO BE OIAGRAMMED
C

RIAD(54*) SYS,IS¥S
IT(SYS(1) «NE.1H ) GO TO 20
WRIT: (6,3200)
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G) T) 999
RESET PART OF COMMCN INFO BETWEEN EACH EQUATION

CYLL INIT(EQN,9662,1H )
CALL INIT(COL,12,~9959)
CALL INIT(EQN1,5626,0)

G:T NEXT EQUATION TO BE DIAGRAMMID - STORE IN EQN
CALL REAQW, RETURNS(20,999)
ST1 EQNL AND VAR

T:ST FOR OPERATOR = IF FCUND, THEN PUT IN PROPER COOE NUMBER -
IS 29C1

IS 2002

IS 20C3

IS 2004

IS 2005

IS 2006

IS 2007

IS 2010

IS 2011

IF EQN(I) IS NOT AN OPERATORy THEIN IT IS EITHER A VARIABLE
NAME OK A TIME DELAY DURATION. VARIABLES ANU TIME DELAYS WILL
8¢ REPLACEU BY THEIR LOCATION IN VAR,

4N el oL T~

1

e

(EQAN(I) EQ.1H() JU=2001
(EQN(I) .EQ.1H) ) J=2002
(EINC(ID) .EQe1H®*) J=2003
(EQN(TI) .EQ.1HQ) J=2004
(
(
(
(
(
(

EAN(I) .EQe1H*) J=2005
EIN(I) .EQ.1H=) J=2006
EQN(I).EQ.1H*) J=2007
EQNCI) .EQ.1N8) J=2010
EQN(I) .EQ.1H?) J=2011
Je EQ.0) GO TO 40

"o o9

1
J
I
¢
)¢
I
I
I
I
I
I
I

OPERATOR FCUND - SET EQNAL(NEQN1) AND INCREMENT I

NI QN1=NEQN1i¢1

IF (NNQN1.GT.960) CALL ERROR(2), RETJRNS (20)
EAN1(NEQNY)=J

1= 14

IS (I-NEQN) 30,300,140

EITHER VARIABLE NAME OR TIME DELAY DURATION STARTING AT EQNIDD
TIST EQN(I+4) TO FIGURE OUT WHICH

I7 (EQN(I®4DeNEc1H- <AND. EQN(I*&).NE.1H> AND.
A (EQN(I¢b) LT 1HA .OR. EQN(I#4).GT.1HZ)) GO TO 70
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VARIABLE NAME IN EGN(I) THROUGH ZQN(I¢7) =~ PACK INTO VAR(NVAR)

IF IT IS A NEW NAME AND THEN SET EQNL1(NEQN1i) AND INCREMENT I

ENCODE (852000,K) EQN(I) ,EQN(I+1),EQVN(TI¢2),EQN(I¢3),EQN(I¢b),
EANC(I*5), EQNCI+6), EQNC(I+?7)

D) SC J=1,NVAR

I7 (K. EQ.VAR(Jy1)) GO TO 60

IF (NVAR.EQ.100) CALL €ERROR(1), RETURINS (20)

N/ AR= NVARe14

VAR(NVAR, 1)=K

J= NVAR

NI GN1=NEQN1¢1

IF (NEQN1.6T,.960) CALL ERKOR(2), RETJRNS(20)

EINLCNEQNDI =Y

I=T1+¢8

IF (I-NEQN) 30,300,140

TIME DELAY DURATICN IN EQN(I) THROUGH EGN(I+3) - PACK INTO
VAK(NVAR) IF IT IS A NEW VALUE AND THEN SET EQN1(NEQN1i) AND
INCREMENT I

ENCOJE(Ly2000,K) EQN(I) EQN(I+1),EQN(I*2),EQN(I*3)
D) 80 J=1,NVAR

I7 (K. EQ.VAR(Jy1)) GO TO 90

IF (NVAR.EQ.100) CALL ERROR(1), RETUINS(2])
NV AR= NVAR+1

VIR(NVAR,1)=K

J=NVAR

NIQNE1=NEQN1e 1t

IS (NEQN1.GT.960) CALL ERROR(2), RETJRNS(20)
EINL(NEQN1I=Y

I=1+4

IF (I- NEQN) 30,300,140

SCAN EQNY FOR PARENTHESES TO DETZIRMINE PROPER PARSING OF
EQUATION - SET PAR AND NPAR

J:K=L=0
0) 17C I=1,NECNL

LIJOK FOR LEFT OR RI1IGHT PARENTHESIS

I7 (EQN1(TI).EQ.2002% GO TO 150
IF(EANL1(I)NE,2001) GC TO 170

LEFT PARENTHESIS FCUNO - SAVE SU3SCRIPT OF MOST CURRENT LEFT
PARENTHESIS IN J, INCREMENY K (THE NESTING LEVEL), SET L (TNE
MAXIMUM NESTING LEVELD, AND SET PAR(Jy1) AND PAR(J,2)

I (NFAR.EQ.50) CALL ERROR(3), RETURNS (20)
N> AR= NPAR ¢}

J: NPAR

Kz Ked

L=MAXC (L, K)

PARWUJy1)=K

22
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G) TO 170

RIGHT PARENTHESIS FOUND - SET PAR(J,3), DECREMENT K (NESTING
LZVEL) AND RESET J (RIGHTMOST LEFT PARENTHESIS FOUND WITHOUT
A RIGHYT PARENTHESIS)

I (JEQ.0) CALL ERROR (&), RETURNS(20)
KzK=1

PAR(J,3)=1I

JzJ-1

IF (J. EQ.0) GO TO 170

I7 (PAR(Jy 3)eNE.O) GO TO 160

CINTI NUE

C1ECK FOR UNMATCHEC PARENTHESES

I° (J«NE.O) CALL ERROR(8), RETURNS (20)
IF(NPAR=-1) 240,220,180

RESET NESTING LEVEL AS STORED IN PAR SO THAT INNERMOST SET
HAS ONE FOR ITS LEVEL

D) 19C I=1,NFAR
PARU y1)=L=-PAR(I,1)¢1

ARRANGE PAR FROM LCW YO HIGH LeVEL AND, FOR EACH LEVEL, FROM
LEFT TO RIGHT POSITION OF LEFT PARENTHESIS.

K=NPA R=-1

D) 21C I=1,K

L=I+

J) 210 J=LyNFAR

IS (PAR(I,1)*10000+PAR(I,2)+LE.PAR(Jy1)*10000¢PAR(J,2)) GO TO 210
D) 20C M=1,3

N=PAR (I, M)

PARA yMI=PARLYyM)

PIR(JyM)=N

ZINTINUE

FOR EACH PARENTHESIS SET, CALL PARSE TO ANALYZE LOGIC IN
EANL1(II) THROUGH EQN1i(JJ) AND THEN WIPE OUT PARENTHESES.

7) 230 I=1,NPAR
IL=PAR(I,2)+1
JJ=PAR(I,3)=1

CALL PARSE, RETURNS(20)
EINL(II-1)=EQNL1(JJ*1)=9999

NO MOFEt PARENTHESES = PARSE ENTIRE EQUATION
I1=3

JJ=NON1
CALL PARSEy RETURNS (Zv)
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THE EQUATION HAS BEEN PARSED - NOW NEED TO DETERMINE WHERE THE
UFERATORS WILL BE LOCATED ON THE PAGE PRINTOUT TO MAKE THE MOST
READABLE ODIAGRAM (MINIMUM CROSSOVER OF OPERATOR CONNECTIONS,
MINIMUM NUMBER OF UNCONNECTED OPZRATORS, MAXIMUM USE OF
STRAIGHT LINE CONNECTIONS, ALL CONNECTIONS GOING LEFT TO RIGHT)

CHECK FOR ONLY ONE OPERATOR IN THE EQUATION

I° (NOPR-1) 20,250,260

250 9°R(1,3)=10
0°R(1,4)=0PR(1,2)¢MOD(OPR(1,2),2)-1
N2 OL=1
CIL(1)=0PR(1,4)¢0PR(1,2)~MOD(OPR(152),2)+3
IF(COL(1).6T.203) CALL ERROR(11), RETURNS(20)
5) TO &00

MORE THAN ONE OPERATOR IN THE EQJATION. BEFORE OPR(I,3) AND
OPR(I,&4) CAN BE SET, NEED TO DZFINE OPOR(I,1), OPOR(I,2), AND
OPOR(I,3)e OROFR CF ENTRIES IN OPOR IS DIAGRAM ORDER STARTING
W TH OUTPUT OPERATCR ON THE RIGHT AND WORKING TO THE LEFT =
TOF TO BOTTOM IN EACH COLUMN,
OPOR(Iy,1) IS THE INDEX OF THE JPERATOR IN OPR
OPOR(Iy2) IS THE OPERATOR LEVEL (=1 FOR OUTPUT OPERATOR,
=2 FOR INPUT OPERATORS TO LEVEL 1, =3 FOR INPUT
OPERATORS TO LEVE- 29 ese)
OPOR (I, 3) IS THE INODEX IN O?R OF THE OPERATOR WHICH THIS
OPERATOR INPUTS TJ

260 M=O0POK(1,2)=1
020R(1,1) =NOPR

TAKE 12 PASSES THROUGH OPK - ONE FOR EACH LEVEL. IF ALL OF
OPOR IS NOT SET, THEN THE EQUATION REQUIRES MORE THAN 12 COLUNMN

D) 272 L=1,12

FIND LEVEL L IN OFOR ANO THEN GO TO OPERATOR J IN OPR AND
ASSIGN ITS INPUT OFERATORS, IF ANY, TO LEVEL L+1

7Y 271 J=1,NOFR
I (0POR(Jy2) «NE.L) GO TO 271
Sz 0POR(Jy1)
Nz ORR (S,2)
7)) 270 K=1,4N
R=TA3S(OPR(S yKetl))
IF(R.LT.1000) GO TO 270
Y=Meq
OPOR( My 1) =R-1000
020R( My2) =L+
02 0R( My 3) =S
IF(M.EQ.NOPR) GO TO 290
270 C)NTINUE
271 CINTINUE
272 SINTI NUE
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c FAILEL TO ASSIGN ALL OPERATORS
c
3 3V LL ERROK(6)y RETURNS (20)
c
c SET NCOL SO THAT IT IS THE MAX LEVEL (NUMBER OF COLUMNS)
c
290 N> OL=0POR (1,2)
N X I=2,NOPR
300 N.OL=MAXC (NCOL,0POR(I,2))
¢
c STT OPR(I,3) SO THAT THE OFERATORS WILL START IN COLUMNS
C 17, 3C, 50, 70, 90, 110, 130, 150, 170, 190, 210, 230 IN ARRAY
c PA GE
c
70 3¢ I=1,NOPR
310 02F (OPOR(I1),3) =20% (NCOL-0POK(I,2)¢1) =10
c
c SET OPR(T,4) BY GOING THROUGH OPOR IN ORDER. PROCEDURE IS TO
c PLACE THE OPERATOK VERTICALLY SO THAT THE CONNECTION PATH IS
C STRAIGHT = IF POSSIBLE. OPERATORS ARE PLACED TOP TO BOTTOM
c WITHIN A GIVEN LEVEL =~ COL IS US:ID TO KEEP TRACK OF THE NEXT
C AVAILABLE POSITION IN EACH LEVEL SO THAT THE OPERATORS WILL
c HAVE AT LEAST TWO LINES BETWEEN THEM.
c
c St T OPk (NOPRy4) ANC THEN DO THE REST
c
0ZR (NOPR,4)=0FR(NOPRy2) +MOD (OFR (NOPR ,2) ,2) =1
SIL(1)=0PR(NOPR, &) +OPK (NOPR y2) =MOD (JPR (NOPR,2) 4 2) ¢3
c
c SET OPR(Iyk) = NEED TO KNOW ITS INPUT POSITION. THE FIRST !
c EXPRESSION IN THE MAX0 IS THE HISHEST AVAILABLE POSITION }
c WI THOUT OWERLAP ANC THE SECOND EXPRESSION IS THE DESIRED i
c VERTICAL FOSITION FOR A STRAIGHT CONNECTION PATH
c
) 320 I=2,NOFR
Sz OPOR (I, 3)
N: OPS (S,2)
NY L J=1,N
= TAES (OPR(S » Jeb ))
I7 (Re NE.OPOR(T,1)¢1000) GO TO 320
2= R-1 (00
Kz0P K(I,42)
4: OPR (Ry2)
0T R(Fy&)=0PR (Syl)=N=NCD (Ny2)+2%J=1
IF (CUL(K) «NE<<=9999) OPR(R,4)=MAX0 (03R (Ry &), COL(K) *M¢MOD(M,2)=2)
CILIC)=OPR(Ry4) ¢ M=MOD (M, 2) +3
G) TO 330
320 CONTINUE
330 C)NTINUE
c
c NOW THAT OPR(I,&4) HAS BEEN SET (3ASED ON THE OUTPUT
c OPERATOR BFING IN LINE 1), NEED TO INSURE THAT THE TOP OF
c T4E HIGHEST OPERATOR IS IN LINE 1
c
c LET | BE THE TOP OF THE HIGHEST JPERATOR
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FROM COPY FURNI si1gp 79 ”chRAcrxmm
LzOPR (1,4) =0PR(1,2) =MOD (OPR (1,2) y2)+2 *
D) 340 I=2,NOFR '
L= MINO(LyOPR (T, 4 )=0PR (I,2) =MOD(OPR(I,2),2)¢2)

NOW NEED TO RESET OPR(I,4) AND COL(I)

00 30 I=1,NCOL
CILCI)=COL(I)~-Ley

2) 350 I=1,NOPR
0PRU&)I=O0PR(Ipk)-Ley

CHECK COL TO SEE THAT THE DIAGRAY WILL FIT IN ARRAY PAGE

D) 39L I=1,NCOL
I7(COLCTI).GT.203) CALL ERROR(11), RZTURNS(20)

e

LOAD OPERATORS INTC PAGE AND THEN CONNECT THEM

D) 530 N=1,NOPR
A= OPR(Ny2)
J=0PR (N, 3)
K=0PR (Ny &)
L=K=A=MOD (A, 2)¢2 |
)= K¢A -MOD (A, 2) |

sk i bt i ey b s g

OUTPUT THE B0X (EVERYTHING EXCEPT INPUT DASHES, PRIMES, AND
LEFTMOST ASTERISKS)

CALL FACK(2H®*,2,J¢1,K), RETURNS(20)

IS (OPR(Ny1)<EQe2003) CALL PACK(3HA®-,3,JU¢1,Ke¢1), RETURNS(20)
I7(PR(Ny1) . EQe2004) CALL PACK(3HX*=,34J¢1,Ke1), RETURNS(20)
I (CPR(Ny1).EQs2005) CALL PACK(3HO®=,3,J¢1,K*1), RETURNS(20)
IF (OPR(Ny1).EQ.2010) CALL PACK(3H1%*=-,3,J¢1,K¢1), RETURNS(20)
I (OPR(Ny1).EQ.20110 CALL PACK(3H2*=y3,J¢1,K+1), RETURNS(20)
CALL PACK(2H®**,2,J¢1,K+2), RETURNS (20)

SET THE INFUT DASHES, PRIMES, AN) LEFTMOST ASTERISKS

D) &0 M=L,0D

S=MOD (M=Le1,2)

IF(S.EQe0) CALL PACK(2H *,2,J-1yM), RETURNS (20)

I (SeNE«O <ANDe OPR(Ny(M=L¢2)/2¢4)«GE.0) CALL PACK(ZH=%y2,J=1,M),
RZTURNS (20)

IF (Se NEeO oANDe OPR(Ny(M=L$2)/2+4)..T+0) CALL PACK(2H=04243J=1,M),
RETURNS(20)

CONNECT THE OPERATORS AND LABEL THE INPUTS FROM VARIABLES.
THE ONLY LINE CONNECTION PATH TO BE ATTEMPTED WILL BE
OVER-UP(DOWN) =OVER. IF THERE IS NO CLEAR PATH AVAILABLE, THE
OPERATOR OUTPUT ANC INPUT WILL BE LABELED WITH A TWO

OIGIT NUMBER. OPERATOR INPUTS FROM VARIABLES WILL BE LABELED
WITH A TWO LETTER LABEL. A TABLZI WILL BE PRINTED TO IDENTIFY
T4t TWO LETTER LABELS WITH RI'S SIGNAL DESIGNATORS.
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- THTS PAGE IS BEST QUALITY PRACTICABLE
DU LRl FROM COFY FURNISHED TODDC o

" LOOK AT EACH INPUT TO EACH OPERATOR AND CONNECT OR LABEL
THOSE INPUTS FROM CTHER OPERATORS. INPUTS FROM VARIABLES
WILL BE DONE NEXT.

0) S53C I=1,A

Lz IA3S(OPR(N,I¢4))

IF (L. LE. 1400) GO TO 590
L=L=-1000

INPUT IS FROM ANOTHER OPERATOR - TRY TO CONNECT THE OPERATORS

IT0=J)=-5
JIO=K=A=MOD(A,2) ¢2*I
IFM=0PR(L,3) ¢7
JTM=OPR(Lyb) ¢

Sz MINOC(JFM,JTO)
T=MAXC (JFMy,JTO)

FIND CONNECTION PATH
D) 530 IK=IFM,ITO

SEE IF PATH IS CLEAR FROM (IFMyJFM) TO (IK,JFM) = BLANK OR
I oK

D) 490 M=IFM,IK
CALL UNPACK(Cy1,MyJFM)y, RETURNS (20)
I (CoNE«1H <AND. C.NE.1HI) GO TO 530

SEE IF PATH IS CLEAR BETHWEEN (IK,JFM) AND (IKyJTO) = BLANK OR
DA SH OK

27 S0 M=S,T
CALL UNPACK(Cy1,IKyN), RETURNS (20)
IF(C- NE.iH oANDo C.NE.iH-) GO TO 550

SEE IF PATH IS CLEAR BETNEEN (IK,JTO) AND (ITO,JTO) = BLANK OK

D) 51C M=IK,ITO
ClLL UNPACK(C,1,M,JT0), RETURNS(20)
IF(C.NE.1H ) GO TO 580

CONNECTION PATH IS CLEAR BUT BEFJIRE ORAWING NEED TO

MAKE SURE THAT IK IS IN THE PROPZIR COLUMNS (17-=25, 37-45,
7 -65, 77-85, 97-105, 117-125, 137-145, 157-165, 177-185,
13 7-205, 217-225)

IF ((IKeGT o 25 «ANDe IKeLTe 37)eORe(IKeGTe 45 ANDe IK.LTe 57) .OR.
(TKeGTe 65 4ANDe IKelLTe 77)eOR.(IKsGTe 85 <ANDe IKsLTe 97) .OR.
(IKeGT o105 «ANDe IKelLTe117)eOR.(IKeGTo125 +ANDe IK.LTe137).0Re
(IKeGT ¢445 ¢ANDe IKeLTe157) ¢ORe(IKeGTo165 «ANDe IKoLTe177) «ORe
(TKeGT +185 oANDe IKeLTe197) ¢ORe(IKeGTo205 «ANDe IK.LTo217))

GO TO 580

PATH FOUND WITH CORNERS AT (IK,J"M) AND (IK,JTO) = LOAD IT INTO

27
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THIS PAGE IS BEST
QUALITY PRA
FROU COPY FuRNIstimy sy RACTICARLE

PAGE = USE PERIODS FOR CORNER CHARACTERS

Lz=IFM-3

D=1IT) +3

IT (UFM(NE.JTO) GO TO 530

0) 520 M=L,0

CYLL UNPACK(C,1,M, JFM), RETURNS (20)

IF(C.EQetM ) CALL PACK(iH=,1,M,UFM), RETURNS(20)
GY TO 59¢

S=Set

T=T=-4

D) S50 M=S,T

ClLL PACK(LHI1,IK,M), RETURNS (20)

7Y SBC M=L,Ir

CALL UNPACK(C oMy, JF¥F), RETURNS(20)

IF(C.EQ.tH ) CALL PACK(LH=, 1,M,UFM), RETURNS(20)
D) S7y M=1IK,D

CALL UNPACK(C,1,MyUT0), RETURNS (20)

[F(C. EQai ) CALL PACK(LiH-,1,M,UTO0), RETURNS (20)
CALL PACK(i1H«p1, IK,4FM), RETURNS (20)

CALL PACK(1H.91,IK,JT0)y RETURNS (20)

8) TJ) 590

CIONTI NUE

ND PATH POSSIBLE - INSTEAD OF CONNECTING OPERATORS, LABEL THE
OUTPUT AND INPUT WITH A TWO OIGIP NUMBER.

CALL LABL(2,L,48)y RETURNS(20)

CALL PACK (B, 2,IFM-3,JFM) , RETURNS (20)
CALL PACK(B8,2,IT0¢2,JT0), RETURNS (20)
CONTI NUE

LOOK AT EACH INPUT TO EACH OPERATOR AND, FOR THOSE INPUTS FROM
VA RIABLES, LABEL WITH VAR(L,1) OR WITH A 2-LETTER LABEL

D) 62C N=1,NOPR

4: OPR (N, 2)

22 OPR (N, 3)

Kz OPR (Ny4)

0) &0 I=1,A

L: TABS (OPR(N, It4))

I (L.6T,1000) GO TO 620

INFUT IS EITHER A VARIABLE OR \ TIME DELAY DURATION VALUE -
LABEL WITH VAR(L,1) OR A 2 LETTER LABEL

T: K=A=MOD(Ay2)¢2°%]

IF COPR(Ny1) «NE. 2010 .AND. OPR(N,1).NE.2011) .OR.

A AND(VAR(L y 1), P777777777778) .NE.5555555555558) GO TO 600
INPUT IS TIME DELAY DURATION

CALL UNPACK(C 5y J=69T), RETURNS(20)

IF(Co NE.iH ) GO TO 610
CALL PACK(VAR(Ly1) 9%, J=5,T)y RETURNS(20)

28
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3 T R THIS PAGE IS BEST QUALITY PRACTICABLE
L1 NS IARLS Y00 FROM COPY FURNISHED T0 DD¢ __—
G) TO 620

INPUT 1S A VARIABLE

600 I (J.EQ.10) CALL UNPACK(Cy8,J=9,T), RETURNS(20)
IF (JoNE.10) CALL UNPACK(Cy9,J-10,1), RETURNS(20)
I (C.NE«1H ) GO TO 610
CALL PACK(VAR(Ly1),8,J-9,T), RETURNS (20)
6) TO 62C

INPUT COULD NOT BE FIT IN - USE & 2 LETTER LABEL

610 CALL LABL(1,L,VAR(L,2)), RETURNS (20)
CALL PACK(VAR(Ly2)92,J=3,T), RETUINS(20)
620 CINTINUE

ADD OUTPUT VARIABLE

)= OPR (NOPR, 3)

K: OPR (NOPR,&) ¢4

IF(EAN1(2).EQ.~2006) CALL PACK(1HO,1,J¢2,K), RETURNS(20)
CALL PACK(VA&(151) ,8,J¢4,yK), RETURNS(20)

OU TPUT HEACER

CALL GLETDAT(VARI(1,1))

D-COJE(L6Uy2L00,0ATA) L ,yMyN

ENCO)E(10,1900,KEY) VAR (1,1)

CALL GETDAT(XKEY?

LINE=8

YAITZ(6,28000 VAR(1,1),EFF,SIDE, (DATACI) yI=1,7) L MyNy
A (DATA(I),y I=8,21)

OUTPUT EQUATION

J=125
IF (NZQN.GT.124) GO TO 630
LINE=LINE*2
WRAITE (6,2300) (EQN(K) yK=1,NEQN)
G) TO 670
630 J=JU-1
IF (EONCJ) «NE«IH* ANDe EQN(J) eNEe1HD <AND. EQN(J) cNEo.iH+ AND.
A EAN(J) «NE<1HS .AND. EQN(J)«NE.1H?) GO TO 630
LINE=LINE*2
WRITE (6,2300) (EQN(K) ,K=1,J)
6L0 I=Jed
I7(J+124.LT.NEQN) GO TO 650
LUNE= LINE+1
WRITF (6,2200) (EQN(K) ,K=I,NEQN)
G) TO 67¢
650 J2u+125
660 J:J-1
IF (EANCJ) «NEo1H* .AND. EQN(J) «NE+.1HD o AND: EQN(J) «NE.1H¢ +AND.
A EANC(J) «NE<1HS AND. EQN(J)«NE.1H? +AND: I<NEeJ) GO TO 660
LINE=LINE ¢

29

-

ENEVE WRE . e e T T T e




OO0

(s Xe N o]

OO0

670

680

690

T00

710

™IS PAGE 1S B
EST QUALITY PRACTICABLE
COPY FURNISHED 10 ppg :

WRITE (652200) (EQN(K) 9K=I,J)
G) TO 660

REARRANGE VAR FROM LOW TO HIGH

Iz NVAR-4

0) 680 J=2,1

K=z Jel

D) 68C L=KyNVAR
I7 (VAR(Jy 1) LE.VAR(L,1)) GO TO 680
M= VAR (Jy1)
VAIRU,1)=VAR(L,1)
VIR(. ,1)=M

Mz VAR (Jy2)
VAR(J,2)=VAR(L,2)
VIR(L,2)=M

CINTI NUE

OUTPUT SIGML DESCRIPTION TABLE

WRITE(6,2000)

3= NVAR/2¢MOD (NVAR, 2)

LINE=LINE*B+6

7)) 7CC I=1,8

Az C=D=J=K=R=S=T=1H

L=104TIME DELAY

M= 104 DURATI OM

N= 1 CH (SEC)

IF (ANCCVARII y1),7777777777778) .EQ.5555555555558) GO TO 690
CALL GETOAT(VAR(I,1))

DZCODE(160,2400,DATA) L,yMyN
0ZCODE(20,2100,VAR(I,2)) JyK

IF(B+I.GT.NVAR «ORe NVAR.EQ.1) GO T) 700

A: 10HTIME DELAY

D= 104 OURATION

S=10H (SEC)

C:= VAR (B¢, 1)

I (ANDUC,7777777777778) .EQ. 5555555555 3%8) GO TO 700
CALL GEVDAT(C)

DZCODE(160,24004DATA) A,0,S
N:CODE(20,2100,VAR(8¢+1,2)) T,R

WRITE(693100) JyKyVAR(I,1),LyMyNy T,RyCyA,4DyS

OUTPUT DIAGRAM

J= NCOL =6

K= A== 9999

0) N0 I=1,NCOL

IF(I.LE.J) A=MAXOC(A,COL (I))

IS ((I.GEeJ ¢« ANDe JoGTol) «ORe JolEeD) K=MAXO(K,COL(ID)
CALL GETDAT(VAR(41,1))

DICO)E(160,2400, DATA) LyMyN

EVCODE(10,1900,KEY) VAR(1,1)

CALL GETDAT(KEY)

il
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v &l
: o3 hy
-~ A 9 4 - . ~.’.‘.

- Wy Oy *:‘;
Yl " SEE IF HEADER PAGE CAN BE USED

IF (LINE*K.GT .55) GO TO 730
WRITE(6,2700)
HRITE (6,2900) ((PAGE(I,J),I=1,13),J=1,K)

H: ADER PAGE USED - SEE IF ADDITIDNAL PAGE(S) NEEDED

IF (A. EQ.=9999) GO TO 740
IF(LINE®K LE<S51) WRITE(6,2600)
WRIT: (6,2800) VAR(1,1),EFF,SIDE,) (DATACI) yI=1,7) 9L MyN,
A QATA(I) , I8, 21) j
J=LINE-7
Y ”C I=1,J
720 WRITE(6,3400)
WRAITI (6,3300) ((PAGE (IyJ)y1=14,25),J=1,A)
G) T 740

HEADER PAGE CANNOY BE USEO - GO FO A NEW PAGE

730 IS (LINE.LE.51) WRITE (6,2500)
WRIT: (6,2800) VAR(1,1),EFF,SIDE, (DATACI),I=1,7),L,M,N,
A (DATA(L), I=8,21)
W ITE (6,2700)
dAITE (6,2900) ((PAGE(I,J)yI=21,13),J21,K)

HE ADER PAGE NOT USEOD = SEE IF ADJITIONAL PAGE(S) NEEDED

I (A.EQe=9999) GO TO 740

I (LINE+K.LE.51) WRITE(6,2600)

WX ITE (6,28009 VAR(1,1),EFF, SIUE, (DATA(I) 1=1,7) 3L ,MyN,
A () ATA(I), I=8,21)

WRITE (6,2700)

WRITE (6,3300) ((PAGE(1,J),I=14,25),J=1,A)

THIS EQUATION IS OONE = GO TO NEXT ONE

740 IS (ISYS.NE.C) CALL ERROR(7), RETURNS(20)
G) 1O 20

NO MOKE EQUAT IONS

999 C)NTINUE

1900 FIRMAT (AL® LABEL®)

2000 FIRMAT (841)

2100 FORMAT (2A1)

2200 FIFMAT (11X,124A1)

2300 FIRMAT(/2X,12401)

2400 FIFMAT (34X, 2A10,A5)

2500 FIRMAT(//50X* 3398385883538 35588838388383388483%/

A S0X*$8¢8 OIAGRAM ON THE NEXT PAGE $8$38*/
8 SOX* 53833 FSTITTITSSTISISTIESIBISISSISIN)
2600 FORMAT (//750X* 3338883825 33833333333383383383833888%/
A 50x*$833 CIAGRAM CONTINUED $883%/
A 50X*$8383 83T ILTTSI3 58839333 333838)

31
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FROM COFY FURNISHED TODDC .o
2700 FORMIT (%0*)

2800 FORMAT(®1°///723X*EMUX BOOLEAN EQUATION OIAGRAM FOR SIGNAL *A8

A ® OF AIRCRAFT NO. *A2,2X,A5* SID: OF EMUX®*//
8 15X, 7210, 5%, 2A10,A8/

C 13X,74010/

0 15X, 7AL0)

2900 FIRMT(1X,13A10)
300" FORMAT (277

A 1 X* DIAGRAN EMUX SIGNAL SOURCE OR OESTINAYION®
L] 10X* DIAGRAM EMUX SIGNAL SOURCE OR DESTINATION®/
c 10X*DESIGNATOR SIGNAL®

0 42 X*DESIGNATOR SIGNAL */

3 16 x* DESIGNAT OR*

F ol X* DESIGNATOR®*/)

3100 FORMAT (413X,2A1,8XoA8,3X,2A10,A5,16X,2A1,8X,A08,3X,2A10,A5)
3200 FORMAT(® ERROR IN INPUT OATA CARDS = NO SYSTEM NUMBERS READ - RUN*®
A * TERMINATED®)
3300 FIRMAT(1X,12A10) '
3400 FIRMAT (1X)
END

: !
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FROM COPY FURNISHAD 10 DDC

W oam -

SJAROUTINE ECHO(IEXCH,ENORUN,IRA)

THIS FOJTINE IS USED IN CONJUNCTION WITH SYSTEM ROUTINE RECOVR

TO TINITIALIZE EXECUTION WITHOUT RELOADING IN THE EVENT OF
EXFCITION TIME FATAL ERRORSe EXECUTION WILL BE RESTARTED ONLY TO
PRINT OUT COMMON CATA,

COMMIN ZINFO/
CARD(BO),ERR(6) pSYS(40), ISYS,EQN(4&460) ,PAGE(25,200), VAR(100,2),
EFF)SIDE’
COLI12),EQNL(960) , INPUTS (30) OPOR(120,3),0PR(120,34),PAR(50,3),
CHARyI1 IFMIK,ITO,JFNyJJyJTO,LINE)LOPR, NCOL,NEQN, NEQN],
NINyNOPRy NFAR NVAR A, B9CyDgEpF oG oH I g Jdy Xy KKgLyLLgMyMNM,N,
NN .P,Q’R,Sgt."p VolyX,Yy2Z

CIMMCN INDEXM(L16001) o EQUATN(2300),0ATA(LOO) ,STIZEMN,SIZN,SIZEE,

[} SIZERyKEY

INTEGER

A CARD,ERRy SYS)EQNyPAGE yVARYEFF,SIJE,COL,EQNL1,0POR,0PR,PARyCHAK,

8 Ay ByCyoDgE gFeG sH 9P g0y RpSy TyUp VyNyX, Y,y 2

TVTEGER EQUATN,DATA,SIZ2EMySIZM,SIZEE )SIZER

JIMENSION IEXCH(17),IRA(L)

MNOO D>

FIGURE OUT ERROR ACDRESS AND NUM3ER

ENDRUN=1.
TIVCOR=AND(SHIFT (IEXCH(1) y26) ,7777773)
IF (JAUDRNE.0) GO TO 10
IZRRIK=AND(SHIFT (IRA(IADDR) 12),78)
I\ DO= =AND(SHIFT (IRACIADDR), 30),7777778)
IITIII=SHMOOE
G) T0 20

10 I-RROR=AND(IEXCH(1),778)
I1 III I=SHTYPE

PRJINT COMMON

20 WIIT: (6,1000) IXXIIXIXI,IERROR,IADDR,
ISYS)CHARy IT1) IFM, IK,ITOy) JFMyJJ,JTO, LINE,LOPRyNCOL ) NEQN,
NEQN1y NINyNOPRyNPAR)NVAR Ay ByCyDyEyF 6y Hy Iy JyK KKyl yLL yMy MM,
Ny NNoP,QpRpSyToUpWoWyXyV2ZySIZEM, SIZN,SIZEE,SIZER,
E FySIDEy KEVyAyBsCyDEsF 3Gy NI Iy Ky KKyl o LLy MMM, Ny NN,P,Q,
RySeToUpVoWpX,Y,2,
CAFO.ERR.SVS.EQN.((VAR(I.J).Jtlpt).331.100),00L.EQN1,
INPUTS C(OPOR (I 9 J) 9Ju=1,3)124,12)), ((OPR(I,J)yJ=1,30L),1=1,120),
C(PAR(I5J) 30=1,3),121,50),0ATA

CAiLlL EXIY

1000 FIRMAT (*1*//% JOB RECOVERED FROM ERROR ®*A5,02® AT ADORESS *06/

* SIMPLE INTEGERS®/72(5X,20(IS,1X)7) y5Xy11(I5,4X)2/

SIMPLE HOLLERITHS®*/5X, 3A11/74(5X,60217)5%X,50217/

CARD®*/8 (5X, 10AL1/) /7

ERR® 75X y6(15,1X) /7

SYS* /&4 (SX,10A11/)//

EQN® 744 (SX, 100A1/) , 85X, 60AL//

VAR®*7100(5X,2A117)7/

TOMMOO ®P>

Mmoo

L R B IR K Y

33
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ZEZIrxXCe™x

END

s s s 580

THIS PAGE IS BEST

QUALITY PRACTICABLE
FROM COPY FURNI

COL®/5X,12CI5,1X) 7/ SHED TODDC ..
EQN1°® /48 (SX,20 (I5,1X) /)77
INPUTS® 75X, 20 (I5,1X)/5X,10 (IS,1X) 77
OPOR®/7120¢5 X, 3CIS,1X)7) 7/
OPR® /120 (5X ,20 (I5,1X)/5X, 14 (IS, 1X) /) ¢/
PAR® /50 (5X 3(I5,1X) /) 7/

DATA*/7L0(5X,10A11/))

34
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THIS PAGE IS BEST QUALTTY PRACTICABLE
. FROM COPY FURNISHED TODDC

s

&
+

"~

SJBROUTINE ERROR(IERRCR) , RETURNS (AAAAAA)

OIAGNOSTIC PRINVTCUT AND FQUATION PROCESSING TERMINATION SUBROUTINE.
IERI R SIGNALS THE TYPE OF ERROR FOR PRINTOUT ERROR McSSAGE

SELE TIINe THE NON-STANCARO ERROR RETJRN IS ALNWAYS USED TO
TERMINATE PROCE SSING OF THE OFFENDING ZQUATION.

CIMMON /INFO/ j
CARD(8C),ERR(6) ,SYS(40), ISYS,EQN(4460),PAGE (25,200),VAR(100,2),
£FF, SIDE,
CILEL2),EQNL(360) 5 INPUTS (30) ,0POR(120,3),0PR(120,34),PAR(50,3),
CHAR)II IFM IKyITO UFMyJJUyJTOHLINE,LOPRyNCOLyNEQN, NEQN1,

NINy NOPR, NPAR;NVAR A, ByC yDrEF6pHy T,JpKsKKpLyLLyMyNM, N,
NN,P,Q,RySyToUy VeRyX,Y,y2
CIMMOIN INDEXM(150019 , EQUATN(2300) ,DATA(400) ySIZEM,SIZM,SIZEE,
A SI ZER,KEY
INTESER
A CA RDJERRy SYS,EQNyPAGE VAR EFF)ySIJE,COL,EUNL,0POR,0PR,PAR,CHAR,
. ] A. B.C.DoE:F.G.N,P,O.R,S,Y.U,V,N,X,Y.Z
INTESER EQUATN)DATA,SIZ2EMySIZM,SI2EZ,SIZER
WAITE (6,2000) IERROR
3) V) (41,29390495:96,798,9910,11,12,13,14,15,16,17,18,19,20,21,22),
A IEFROR
1 WRITE (6,1001)
G) Y0 Sp00

2 WRITE(6,1002)

G) TO So°0

WRITE (6,1003)

G) T2 S0¢

WRIITE (6,1004)

) T) 500

W ITE (6,1005)

G) ™ soo0

NRITSE (6,10062

GY T0 S00

WRAITE (6,1007)

3) T0 So0

8 WRITE(6,1008)
G) 1) So¢0

9 WRITE(6,1009)
G) TO So00

10 WRITE (6,1010)
5) Y0 SO0

11 WRIT: (6,1011)
G) YO Sor

12 NRITE(6,1012)
G) TO 500

13 4RITE(6,1013)
G) Y0 500

16 WRIITZ (6,1014)
5) Y0 500

15 4ITE(6,1015)
3) TC SO0

16 W ITL (6,1C016)
5) 10 S0¢

TMOoOO TP

(%]

~N oo v &
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17
18
19
20
21
22
500

1001
10¢2
1003
1004
1005
1006
1107
1008
1009
1019
1014
1012
1013
1018
1015
1016
1017
1018
1019

R

THIS PAGE IS BEST QUALITY

W2 ITE (6,1017) FROM COf Y FURNISHED mwcmcnum

3) TO 500 iy

WAITE (6,1018)

G) TO Sso¢

WRITZ(6,1019)

G) T) 500

WRITE (6,1020)

G) TO 500

WRITE(6,1021)

G) TO s¢6¢C

WRITE(6,1022)

G) T so0

WRITE (6,3000)
ISYS,CHAR,IT, IFM, IK,ITO, JFM,JJ,JI Oy LINE, LOPR,NCOL, NEQN,
NEQN1y NINyNOPRyNPAR S NVAR A, ByCyDyEyFpGpH I J)KyKKyLoLLyMyMM,
Ny NNyP,QyRySyToyUy VoW yXo¥ yZ,SIZEM,SIZM,SI ZEE, SI 2ER,
EFFySIDE)KEV y)Ay By CyOyEyF yGyH I Jy Ky KKyLyLLyM,MNy,N,NN,P,Q,
RySyTyUpV Ny XyY,y2Z,
CA RDJERR, SYS,EQN,y ((VAR(IJ) yJ=1,2),1I=1,100) ,COL, EQNL,
INPUTS, ((OPOR(IJ)9J=193)y1I=1,120) ,((OPR(IyJ)yJ=1,34),I1=1,120),
((FAR(IZJ)»JI=1,30,1=1,50),0ATA

RZTURIN AAAAAA

FIRMAT(®* TOO MANY VARIABLES IN EQUATION®*)

FIRMAT(* EQUATION TOO BIG IN REOUCE) FORM FOR EQN1*)

FIRMAT(* TOO MANY PARENTHESIS PAIRS™)

TOMTMOO®DP>

A

FIRMAT (*
FIRMAT (*
FORMAT (*
FORMAT (®
FIRMAT (*
FIRMAT (*
FORMAT (*
FIRMI T (*
FORMAT (*
FIYRMAT (*
FIRMAT (*
FIRMAT (*
FIRMAT (*
FIRMAT (*
FIRMAT(®
FIRMAT (*

* 0ORy

1020 FORMAT(*
1021 FIFMAT(*
1022 FORMAT (*

MISSING LEFT PARENTHESIS®)

TO0 MANY OPERATORS IN EQUATION®*)

LOULD NOT ASSIGN ALL OPERATORS TO COLUMNS®)

FORCED ERROR OUTPUT - NO ERROR®*)

MISSING RIGHT PARENTHESIS®)

PACK OR UNPACK CALLED WITH NAA <=0 OR >=11%*)

EQUATION ON FILE HAS TOO MANY CHARACTERS FOR ARRAY EQN*)
EQUATION DIAGRAM HAS TOO MANY ROWS FOR PAGE ARRAY®)

BA0 VALUE INFUT TO SUBROUTINE VAL®*)

INVALID EQUATION SYNTAX - OPERATOR INPUT NOYT FOUND*)
TOO MANY OPERATOR INPUTS FIR ONE OPERATOR®)

MISSING LEFY SIDE VARIABLE®)

MISSING EQUAL SIGN*)

RIGHT SIDE OF EQUATION IS MISSING*)

IMPROPER USE OF PRIME OPERATOR*)

INVALID EQUATION SYNTAX - OPERATOR (AND, EXCLUSIVE OR,*
TIME DELAY) NOT FOUND™)

EQUATION Y00 BIG FOR PAGE ARRAY®)

SAD OATA FOR UNPACK®*)

PACK OR UNPACK CALLED NWITH 38 OR CC <=0*%)

2000 FIRMAT (®*1*//7* ERROR NUMBER *I3)

3000 )RMAT(®* TERMINATE PROCESSING FOR THIS EQUATION®*/

® SIMPLE INTEGERS®/2(5X,20(I5,1X)7) 35X,11(I5,1X)//
SIMPLE HOLLERITHS®*/5X, 3A14/4(5x,6021/)5X,5021//
CARD*/8 (5, 10A11/) 7/

ERR* /75X ,6(15,1X) 7/

SYS*/4(5X,20a121/)// 1

EQN® 77L& (SX, 10NA17) ,5X, 60AL//
VAR*/7100(5X y2AL1/)//
COL® /75X 4 12(1I5,4X) 7/

ZTOoMMoOnP»
L B R R B B
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THIS PAGE IS BEST QUALITY PRACTICANLE

AR SRR e FROM COPY FURNISHED T0DDG ___ "
: I * EQNI*Z%B15K,20(15,1X) /) //

W J" * INPUTS®/SX, 20 (I15,1X)/5X,10 (I551X)//

i K * GPOR®/120(5X, 3(I5,1X)7)//

H L * OPR*/120(5X,20(I5,1%)/5X,14(I5y1X)/)//
(i M * PAR®*/50 (5K, 3(I5,1X)/)//

} N % DATA*/40(5X,10A11/))
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THIS PAGE IS BEST QUALITY PRACTICABLE
FROM COPY FURNISHED TODDC o

SJPROVUTINE GETOAT(KEYREQ)
ROUTINE TO GET RANDOM ACCESS DATA FROM TAPE?
THE INLY INPUT IS KEYREQ WHICH IS THE KEY OF THE REQUESTED RECORD
THE RECIKD IS OUTPUT IN CATA(L) THROUGY DATA(SIZ2ER)e IF NO RECORD
CAN 3E FOUND, THEN OATA IS SET YO QUESTION MARKS,

CIMMIN INDEXM(16001), EQUATN (2300),0ATA(400) ,SIZEM,SIZM,SI2EE,
A SIZER, KEY
INTEGER EQUATN,DATA,SIZEM,SIZM,SIZEZ,SIZER

TEST FOR REQUEST TO OPEN TAPE7
I¥ (KEYREQ.NE . 4HOPEN) GO TO S5
OPEN TAPE7 AND INITIALIZE BLANK ZOMMON
SIZE4=16001
S[ ZeE=23CC
CYLL OPENMS(7,INDEXM,SIZEM, 1)
SYLL REAOMS(7,EQUATN,SIZEE,IHEQUATIINS)
CILL INIT(DATA 400,1NH )
SIZM=(SIZEN=-10/2
SI 2ER=0
KIiY¥=iH
RITRN
INITIALIZE
S CILL INIT(DATA,400,10H?222222227)
FIGURE OUT RECORO SIZE AND SET SIZER
SIZER=0
0 CODEC(10,1000,KEYREQD) IIIIII,KKKKKK)JIJIJJ
IT(JUJJJJNE.2H ) GO TO 10
El THER OISCRETE OR SERIAL-DIGITA. DATA RECORD REQUESTED
ST ZER=D
IF(IIIIII.€EQo4H~- +ORe IIIIII.EQ.1H>) SIZER=16
IFC(ITIITII«GEIHA ANO, IIIIIICLE.L1HZ) .ANDe KKKKKK<NE.1HO)
A SI ZER=16
G) Td &0
EITHER EQUATION OR LABEL OR EQUATION SIZE RECORD REQUESTED
10 IF(JJJJJINE.2HEQ) GO TO 30
EQUATION REQUESTED

DZCODE(10,1100,KEYREQ) IIIXIIX




: LI : THIS PAGE IS BEST QUALITY PRACTICABLE

il """"j'_"q‘xj‘.:_w_;_‘fjﬂ“ i FROM COPY FURNISHED TO DDC  _

THY 20 JIJWII=1,SI2EE
DICODEC10,1200,EQUATN(JJJJJJ)) KKKKSK,LLLLLL
SI ZER=LLLLLL *8

20 TF(IITIITI.EQ.KKKKKK) GO TO 40

S[ ZER=0
RTTRN
C
C EITHER LABEL OR EQUATION SIZE REZORD REQUESTED
c
30 IF(JJJJJIJ.EQ.2HEL) STIZER=21
IF (W JIJJEQ.2HS ) SIZER=SIZEE
IF (SIZER.EQ. 0) RETURN
C
C GET DATA
c

40 CALL READMS(7,0ATA,SIZER,KE YREQ)
1000 FORMAT (LX,Al1,y2X,A1,A2)
1100 FIRMAT (AB)
1200 FIRMAT (AB,I2)
END

39

———




0000

10

SUBROUT INE INIT(X,N, XVAL)

Ol MENSION X(1)
INTESER XyXVAL
0) 1€ I=i,N
X(I)=XVAL

I TURN

END

THIS PAGE IS BEST QUALITY PRACTICABL®
FROM OOPY FURNISHED TO DDC

——

ROUTINE TO INITIALIZE A SELECTED STORAGE AREA (FROM X(1) TO X(N)) TO
THE /ALUE OF XVAL.
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AT WINIALS TIRE S YU A aT THIS PAGE IS BEST QUALITY PRACTICABLE
WO A NERR 40 MY FROM COPY FURNISHED TO DDC

SJBROUTINE LABL(ALPNUM, VAL, CHAR) 3 RETURNS(AAAAAA)

THIS SUBROUTINE WILL OUTPUT A TWO CHARACTER LABEL. ALPNUM SIGNALS
WHET{ER AN ALPHABETIC (ALPNUM=1) OR A NUMERIC (ALPNUM=2) IS DESIRED.
VAL [S THE INPUT VALUE TO BE USED TO GET THE LABEL. CHAR IS THE
OUTP)T TWO CHARACTERS ~ LEFT JUSTIFIED WITH BLANK FILL.

10

20

INTEGER ALPNUM, VAL, RCHAR,CHAR,R
I¥ (AL PNUM .EQ.2) GO TO 10

MAKE AN ALPHABETIC LABEL
( Ay By Cy Dyoces Z9AAJAByeee9AZy)BABByeseyZXy2Y,22)
I'S AND 0°S ARE NOT USED

IF(VAL.LT.1 «ORe VAL.GT.600) CALL ERROR(12), RETURNS(20)
LCHAR=L=1¢(VAL-1)724

RCHAR=R=VAL=-24%(L~1)

IF (R. GE+9) RCHAR=RCHAR+1

I (ReGE,14) RCHAR=RCHAR®+1

IF (L. EQ.1) LCHAR=558

I (Le GEe2 <ANDes L.LE.9) LCHAR=LCHAR-1

I¥ (Le GE«15) LCHAR=LCHAR+1

CAAR: OR(SHIFT(LCHAR, S54) , SHIFT(RCHAR, 48) ,55555555555555558)
RI TRN

MAKE A NUMERIC LABEL (€01,025035000910511,5125000597,98,99)

IF (VALeLTe1 «OR. VAL.GT.99) CALL ERROR(12), RETURNS(20)

LS HAR=VAL/10

RCHAR=VAL =10 *LCHAR

S1AR= OR(SHIFT (LCHAR® 338,54) ,SHIFT(RCHAR*338,48) ,55555555555555558)
RITURN

RITURN AAAAAA

END
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THIS PAGE IS BEST QUALITY PRACTICABLE
4 FROM COPY FURNISHED TO DDC

SJBRIUTINE PACK(AA,NAA,BB,CC)y RETUINS (ARAAAAA)

———

ROUTINE EITHER TO PACK CHARACTERS INTO ARRAY PAGE (10 CHARACTERS PER
WORD! 02 TO UNPACK CHARACTERS FROM ARRAY PAGE.

ARRAY PAGE IS USED TO STORE THE DIAGRAY PRIOR TO PRINTOUT. PAGE(I,J)
WILL BE PRINTED ON THE JTH LINE STARTING A7 COLUMN 10*(I-1)e1.

AA I3 THE CHARACTER(S) TC BE PACKED INTO PAGE OR UNPACKED FROM PAGE =
LEFT JUSTIFIED WITH SLANK FILL

NAA IS THE NUMBER OF CHARACTERS IN AA

88 IS THE PRINTOUT COLUMN WHERE AA IS TO dE PACKED INTO OR UNPACKED
FROM

CC I3 THE PRINTOUT LINE WHERE AA IS TO B8E PACKED INTO OR UNPACKED
FROM

ENTR? POINT PACK PUTS NAA CHARACTERS FROM AA INTO PAGE AT ROW CC AND
COLUYNS BB THROUGH BB#NAA-i,

ENTRY POINT UNPACK GETS NAA CHARACTERS FOR AA FROM PAGE AT ROW CC AND
COLUYNS b3 THROUGH B8¢NAA=-1.

CIMMIN ZINFO/
CARD(BO),ERR(6) ySYS(40), ISYS,EQN(4L46Q) yPAGE(25,200) y VAR(100,2),
EFFy SIDE,
COL(12),EQNL(960) y INPUTS (30) yOPOR(12093) yOPR(120,34) ,PAR(50,3),
CHARyTI L IFMyIK,ITO,JFMyJJyJTO,LINE yLOPRy NCOLyNEQNy NEGN1
NI Ny NOPR) NFAR yNVAR A 9 ByC oDy EyFyGoH I pJgKyKKyLy LLyMyMM,N,
NN gP,QyRySyT Uy VN X,Y,2

CIMMON INDEXM(16001) ,EQUATN (2300),0ATA (400) ySIZEM,SIZM,SIZEE,

A SI ZER, KEY

INTESER

A CARD,EKRy) SYS,EQN,PAGEyVARLEFF,SIJE,COL,EQN1,0POR,OPRyPARyCHAR)

8 AyByCoD9E yFeG oM yPyOyR9Sy TyU,y VoW, yX,yY,2

INTEGER EQUATN,DATA,SIZEM)SIZM,SIZEZ,SIZ2ER

INTEGER AA,88,CC

MMOO®>»

FIGURE OUT WHERE TO START IN PAGZ = AT PAGE(LL,KK) MM IS THE
CHARACTER POSITION WITHIN PAGE(LL,KK) TO START AT = MM=1 IS
THE LEFTMOST CHARACTER AND MM=10 IS THE RIGHTMOST CHARACTER

IF (BB «LE.O «ORe CC.LE.O0) CALL ERROR(22)y RETURNS(999)
L.=(BB=~1)/710¢1

MM=MO C(BRB,410)

IF(MM.EQ. 0) MM=10Q

K¢ =CC

IF (NMAJLE.O0 <OR. NAA.GE.11) CALL ERROR(9), RETURNS(999)
IS (LL.GTe25 ORe KKoeGTo200) CALL ERROR(20), RETURNS (999)

PACK AA INTO PAGE

THE PACKING OF AA INTO PAGE IS ACCOMPLISHED BASED ON ONE OF
FIVE POSSIBLE CONOITIONS -
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STATEMENT CONDITION
LABEL
10 MM=1 AND MM#NAA<11

LEFTMOST NAA CHARACTZRS OF AA GO INTO PAGE(LL,KK)
STARTING AT THE LEFTMOSY POSITION AND PAGE (LL*1,KK)
IS NOT AFFECTED

2¢C MM=1 AND MMeNAA=11
ALL OF AA GOES INTO PAGE(LL,KK) STARTING AT THE
LEFTMOST POSITION AN) PAGE(LL*1,KK) IS NOT AFFECTED

30 MN>1 AND MMeNAA<il
LEFTMOST NAA CHARACTZRS OF AA GO INTO PAGE(KK,LL)
STARTING AT THE MMTH POSITION SUT 00 NOT FILL OUY
THE RIGHT END OF PAGZ(LL,KK) AND PAGE(LL*1,KK) IS
NOT AFFECTED

&0 MM>1 AND MMeNAA=11
LEFTMOST NAA CHARACTZRS OF AA GO INTO PAGE(LL,KK)
STARTYING AT THE MMTH POSITION AND 00 FILL OUT
PAGECLLyKK) AND PAGE(LL#1,KK) IS NOT AFFECTED

€0 MM>1 AND MMeNAA>1LY
LEFTMOST NAA CHARACTZRS GO INTO PAGE (LL,KK)
STARTING AT THE MMTH POSITION ANO RUN INTO
PAGE(LL+1,KK) STARTING AT THE LEFTMOST POSITION

OZTERMINE FROPER CCNDITION

IF (M .,EQs1 AND. MMeNAA.LT.11) GO T 10
I (MM.EQel .AND. MM®NAA,.EQ.11) GO T) 20
IC(M1.6GTel AND. MMeNAA,LT.11) GO T) 30
I=(M.6T.1 .AND. MMe¢NAA.EQ.11) GO TD &0
GJ) TJ 50

Y= 1C- NAA

ENCOTE(1C,1100,Z) NAA,Y

ENCOJDE (1042 PAGE (LLy KK)) AA,PAGE(LL,yKK)
RITRN

O\ GE(LLyKK)=AA
RITRN

Y=MM=1

NN =11 =NAA=-MM

ENCOOE (10,1200,2Z) Y 4NAA,NN

SNCODE (10,2, PAGE (LLyKK)) PAGE(LLyKK) AA,PAGE (LL,KK)
RTTR M

Y=MM- 1

EVCODE(10,1300,2) Y, NAA

INCOOE (10,2, PAGE (LL,KK)) FAGE(LL,KK),AA
R: TURN

IF (LL+1.GT.25) CALL ERROR(20), RETURIINS (999)

Y= MM-1

NN =21 =NAA -MM

EVCODE(10,120042Z) Y,NAA,NN

EVCODE (20 2y PAGE (LLyKK)) PAGE(LLyKK) yAA,PAGE (LL ¢1,KK)
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RTTR A FROM COFY FURNISHED TO DDC ST
8 :
¢ ENTRY UNPACK 1
c
c WILL STARYT AT PAGE(LL,KK), MM IS THE CHARACTER POSITION WITHIN
c PAGE (LLyKK) TO START AT = MM=1 IS5 THE LEFTMOST CHARACTER AND
c MM=10 IS THE RIGHTMOST CHARACTER
c
EVTRY UNPACK
L.=(3B=1)710+1
M4 =MD (BR,10)
I7 (MM .EQ.P) NM=10 -
K¢=C3
IF(NSAL.LE.O ORe NAALGE.11) CALL ERROR(9), RETURNS(399)
I7 (L. «GTe25 «ORe KKeGT,200) CALL ERROR(21), RETURNS (999)
IS (MMeNAA.GT 41 «ANDe LL#1.GT+25) CALL ERROR(21), RETURNS (999)
¢
c SET AA FROM PAGE
c

Y= MM=-1
INCODE(10,1000,2) V,NAA
DECOCE (20,2, PAGE (LLyKK)) AA
RI TURN
999 T TURN AAAAAA
1000 FIRMAT ( *(* I1 *X,A® 12 ®)* )
1100 FORMAT( *(A* I1i *,R* I1 ¥*)* )
1200 F)RMAT( ®(A* T1 *,A* I1 *,R* I1i *)* )
1300 FORMAT( *(A* I1 *,A* I1 *)* )
END
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SJBROUTINE PARSE, RETURNS(AAAAAA)

SUBRIUTINE TO SEMANTICALLY ANALYZE (PARSE) EQNL(II) THROUGH EQN1(JI

20

0

CIMMON ZINFO/
C‘:D;:g)’fnk(ﬁ),S'S(“ﬂ),ISYS.EQN(““SO),PAGE(ZS.ZOQ),VAR(lOO,Z),
E°F, €y
COLC12),EQNL(960) 5 INPUTS (30) 0POR(120,3) ,0PR(120,34),PAR(50,3),
CHAR, II,IFMyIK,ITOJFMyJJyJTO LINE, LOPRyNCOLyNEQNy NEQN1,

NINy NOPRy NPARyNVAR A 4ByC yDyEyFyGyHy Iy Iy Ky KKyl LL MMMy N,y
NP QyRySyToUp Ve NyX,¥y2
CIMMIN INDEXM(16001) ,EQUATN(2306G0) ,OATA (400) ySIZEM,SIZM,SIZEE,
A SI ZER, KEY
INTEGER
A CA RDyERR, SYS, EQN,PAGE VAR, EFF,SIJ)E,COL,EQN1,0POR,OPRyPAR,CHAK,
8 A ByCyDyE 9 FyGgHy Py QR 9SSy THUy VyWyX,Y,2
INTEGER EQUATNyDATA,SIZEM,SIZM,SIZEZ,SIZER

MTMOO D>

THE BASIC PROCEOURE IS TC SCAN EANL(II) THROUGH EQN1 (JJ)

LEFT 70 RIGHT - FIRST FOR TIME DELAVS (TYPE 1 THEN TYPE 2),
THEN FOR AND OPERATORS, THEN FOR EXCLUSIVE OR

OPERATORS y AND THEMN FOR OR OPERATORS. AS THESE ARE FOUND,

T4 EY AND THEIR INFUTS ARE REMOVE) FROM EQNY AND REPLACED WITH
10 CO+NOPR AND 9999°S. THE INFORMATION FROM EQNL IS PLACED

IN OPR

INITIALIZE 00 LOOP FOR G = 2010,2011,2003,2004,2005 ($,2,%,3,+)

D) 13¢ Q=1,5

G=0Q+2000

IF (G. LE.2002) 6=G¢9
E:1I-1

LI PR=NIN=F=CHAR=0
ClLL INIT(INPUTS,3G,19)

LOOK FOR OPERATOR INPUT (EITHER VARIABLE OR OUTPUT OF
ANOTHERy PREVIOUSLY PARSED, OPERATOR)

Ez Exl

C4AR=EQNL (E)

I (CHAR.EQ.9999) GO TO 120

I¥ (CHAR.LTe1 .ORe CHAR.GT.2000) CAL. ERROR(13), RETURNS(1000)
NT N=NINei

IF (NI NeGT.30) CALL ERROR(14), RETURNS (1000)

IF (N N.EQ.1) F=E

INVPUI SININ)=CHAR

LIOK FOR OPERATOR = G IS CURRENT DESIRED OPERATOR

E= Eel

IF(E. LE«JJY) GO TO &0

IF (LDFR.EQ.GY 70,130
C4AR=EQNL(E)

I (C1AR.EQ.9999) GO TC 30
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THIS PAGE IS BEST QUALITY PRACTICABLE
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I (CH4AR.NE,20C?) GO.TO S50
PRIME FOUND - RESFET INPUTS(NIN) ANDO GET NEXT CHARACTER

I7 (INPUTS(NIN).EQ.0) CALL ERROR(18), RETURNS(10¢0)
INFUTS (NIN)==INPUTS(NIN) :
5) 70 30

T:ST CHAR FOR 2003, 2004, 2005

S0 TF (CHAReNE,2003 .ANDe CHAR.NE.200+ +ANDs CHAR.NE.2005 .AND.
A CHAReNE.2010 .ANDe CHAR.NE.2011) CALL ERROR(19), RETURNS(1000)

TEST FOR DESIREU OFERATOR = IF FUUND THEN SET LOPR AND LOOK
FCR MORE OFERATOR INPUTS

I7 (CHAR.NE.G) GO TO 60
L) PR CHAR
5) T) t2¢

DESIRED OPERATOR NCT FOUND = IF 2REVIOUS OPERATOR (LOPR)
WAS NOT THE DESIRED OPERATORy, THZIN CLEANOUT NIN AND INPUTS
AND START OVER LOOKING FOR OPERANDS

60 I (LIPR.NE.G) GO TO 100
LCPR WAS THE DESIRED OPERATOR - ZURRENT OPERATOR IS NOT NOW
DESIREDy THEREFORE EQNI(F) THROUSH EQANL1(E-1) CAN BE PUT INTO
0°R AND REMOVED FRCM EOGN1
70 LOPR=C
NJ FR= NOPR ¢1
IS (NOPR.GT.120) CALL ERROR(5), RETUINS(1000)
N3R(NOPRy1)=0
0>R (NOPRy 2)=NIN
J) 80 P=1,NIN
80 02R(NOPRyP+4L) =INPUTS (F)
CALL INIT(EQN1(Fe1),E~F-1,9999)
ZIN1(F)=1000 ¢NOPR
CLEANOUT NIN AND INPUTS

100 NIN=F=0
CALL INIT (INFUTS,30,0)

TIST E TO SEE IF CCNE WITH THIS 2ASS THROUGH EQGN1
120 IF (E.LTeJJ) GO TO 20

OONE WITH THIS OPERATOR
130 CINTINUE

EITHER RETURN OR TAKE CARE OF EQJAL OPERATOR

46
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I7 (Il «NE.3) RETURN

TAKE CARE OF EQUAL OPERATOR

TS (EAN1CIV LT 1 OR. EQN1¢(1).GT.1.00) CALL ERROR(15),

A RS TURNS (1060

TF (EAIN1(2) NE.2006) CALL ERROR(16), RETURNS (1000)

IF (NCFR.,EQe0 oANDs INFUTS(1).tQ.0)
T (IVNFUTS (1) JLT.0) EQN1(2)=-2006

RTTWR N

SALL ERROR(17), RETURNS(1000)

EF.FOR ENCOUNTERED = USE NON=-STANDARD RETURN

1000 R°TURN AAAAAA
END
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THIS PAGE IS BEST QUALITY PRACTICABLE
FROM COPY FURNISHED TODDC

SJBROUTINE READ4, RETURNS(AAAAAA, 38B8B88)

ROUTINE TO GEY NEXT EQUATION FROM TAPE4W = LOADED INTO EQN - 1
CHARICTER PER WORD LEFT JUSTIFIED WITH BLANK FILL.

STANIARD RETURN IS USEO WHEN THE DESIRED EQUATION IS FOUND WITH NO
PRO3L EMS

RETURIN AAAAAA IS USED WHEN THE EQUATION IS TOO LARGE FOR EGQN
RETUIN BBBBBB IS USED WHEN AN END OF FILE IS ENCOUNTERED

SIMMON ZINFO/
CA FD(B0), ERR(6) ySYS(LO), ISYS,EQN(4460) ,PAGE(25,200) ,VAR(100,2),
EFF,SIDE,
COL(12),EQNL (960) y INPUTS (30) ,0P0(120,53) yOPR(120,34) yPAR(50,3)
CAARyII IFMy 1Ky ITO)JFMyJJyJTO,LINE yLOPRyNCOL yNEQNy NEQN1,
NI Ny NOPRy NPAR sNVAR 9A 3 ByC Dy EsF yGoHyIpdyKyKKyLyLLyMyMM,N,
NNsPyQyRySoT sUpVyWoXyYyZ

SIMMIN INDEXM(16001) EQUATN (2300) ,DATA(400) ySIZEMySIZM,ySIZEE,

A SI ZERy KEY

INTEGER

A CARD,ERRy SYS,EQNyPAGE yVARJEFF,SIDE,COL,EQN1,0POR,OPRyPAR,CHAR,

8 Ay ByCyDyE 9FyGyH yPyOyRySy T Uy VyWyX,Y,2

INTESER EQUATN,DATA,SIZEMySIZM,SIZEZ,SIZER

MTMOO D>

TZST CARD(1) TO SEE IF PROGRAM SH0ULD STOP, IF A CARD SHOULD
BE READ, OR IFf EQN SHOULD BE LOADED

IF(CARD(1).EQ.~1) RETURN B888BBSB
10 I (CARD(1).EQ.1H1) GO TO 30

READ A CARD
20 R:AD(4,1000) CARD
IF (ECF (&) .NE.O.) RETURN B8B3E88B
5) T0 10
SEt IF A DESIRED EQUATION HAS BEZN FOUND
3n ENCODE¢10,600C,H) CARC(2),CARD(3),CARD(4)yCARD(S),CARD(6),CARD(D),
A CA RD(8) ,CARD(9)
ENCODE(10,2000,U) H
SNCODE(10,4000,V) H
ENCOPE(10,5000,N) H
D) &2 X=1,40
LN I (HeEQeSYSEX) «ORe UsEQeSYS(X) o«ORe VeEQeSYSIX) <ORe WeEQ.SYS(X))
A GO TO 50
00 NOT WANT THIS EGUATION = TRY NEXT ONE
G) TO0 20

WANT THIS EQUATION = SET EFFECTIVITY (EFF) AND EMUX SECTION

4g
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THIS PAGE IS BEST QUALITY PRACTICABLE
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(5 IDE) AND STORE EQUATION, WITHOJT BLANKS, IN EQN

ENCODE(2,3000,EFF) CARD(74) ,CARD(7S)
IS (CARDCBOD.EQ.1HL) SIDE=SH LEFT
IS(CARD(80).EQe1HR) SIDE=SHRIGHT
H= 2

NIQN=0

I€ (CARD(H) «NE.iH ) GO TO 70

I (H EQ.69) GO TO 80

H:z Hed

G) TO 60

I° (NQN.EQ.4460) CALL ERROR(10), RETURNS (999)
NI QN=NEQN e}l

EIN(NEQN) =CARC(H)

I (K. EQ.69) GO TO 80

H=H+y

G) TO 60

END OF CARD - READ NEXT ONE TO SZE IF EQUATION IS CONTINUED

RIAD(4,1000) CARD

I7 (EJF(L) «NE.C.] GO TO 10C
IF (CARD(1).EQ.1H1) GO TO 9
H: 11

6) 70 60

I (NEQN<NE.O) RETURN

H=2

6) TO 60

I (NEQN.EQ.O) RETURN EB8888B
CARD(1)=-1

RETUWRN

RI TURN AAAAAA

FIRMAT (80A1)

FOIRMA T (AGL)

FIRMAT(2A1)

FIRMAT (A3*0%)

FIRMAT (A2°00 *)

FIRMAT (8AL)

END
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