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1. INTRODUCTION

The purpose of this document is to provide prégramming level de-
tail of the SIMLOG/TESTGN system. Those interested in the theoretical
basis of the system should refer to [1]. User information on thé sys-
tem is given in [2].

A brief functional description of the SIMLOG/TESTGN system is
presented below. Details of the system structure are given in Section
2. The system database is described in Section 3 while the program
descriptions are given in Section 4. Modification guidelines can be
found in Section 5. Heavily commented listings of all programs are in-
cluded as an Appendix.

The system of programs described herein was written to provide a
cost-effective but powerful tool for simulating logic circuits and for
generating test sequences for logic circuits. BASIC was chosen as the
implementation language since it is commonly available on minicomputer-
based and microcomputer-based computing systems. Application of the
programs to circuits containing five-hundred or more gates is feasible
if the host computer system provides a sufficient primary and secondary
storage capacity.

SIMLOG is a gate-level logic simulation program that is based on a
three-valued logic model and on a unit-delay timing model. Both com-

binational and sequential circuits can be handled. Circuits containing




single or multiple stuck-type faults can be simulated. Logic elements

available for use include NAND gates, NOR gates, unit delay elements,
and edge-triggered O flip-flops.

TESTGN is a test'sequence generation program for circuits pre-
viously simulated by SIMLOG. The program can be used to generate

tests for unspecified faults or for specified single stuck-type faults.




2. SYSTEM STRUCTURE

The top-level structure of the SIMLOG/TESTGN system is shown in
Figure 1. Both programs build portions of the database but that seg-
ment built by SIMLOG must be available prior to the execution of TESTGN.
The SIMLOG database is self-generated.

Two versions of the system have been written. One version is writ-
ten in Xerox BASIC for execution on a Sigma 5 CPV computer system.

The second version is written in BASIC-PLUS for execution on a PDP 11/40
RSTS/E computer system.

The structure of SIMLOG is different for the two versions, while
the TESTGN structure is common to both versions. Figure 2(a) shows the
SIMLOG structure for the PDP 11 version. The structure of the Sigma 5
version is detailed in Figure 2(b). Differences in the two structures
are necessary due to array access methods of the two host computers.
Additional details on these differences are given in Section 3. Cor-
respondence between the various subprograms is as follows. SIMA and
SIM1 are equivalent, whereas SIMB combines the functions of SIM2 and
RACE.

Each SIMLOG module or subprogram is written as a separate program.
Chaining is used to transfer control and execution from one subprogram
to another. TESTGN is implemented as a single program module. A Tower

level structural description of each program module will now be given.
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Figure 1 - SIMLOG/TESTGN System Structure.
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Figure 3 shows the structure of the SIMA and SIM1 subprograms.
The SIMB structure is given in Figure 4; while the structures of SIM2
and RACE are given in Figures 5 and 6, respectively. See Figure 7 for
the structure of TESTGN.

It is clear that the subprograms share a number of common routines.
A11 routines are described in detail in Section 4. The next section is

devoted to a description of the system database.
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RUN
|
|
¥

SIM2 or SIMB — — > Main

Program — — 3= SIM2 or SIM B
TESTGN — — >
KB KB File Starting-State

Circuit-Description

Fault-Description| [ircuit Description

Description

Figure 3. SIM1 and SIMA Structure
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3. SYSTEM DATABASE

The SIMLOG/TESTGN database consists of structures for storing a
description of the circuit to be processed, for storing the function set
generated for a given ripple-time, and for storing operapd and resultant
functions. Each of these structures is described below. Other related
matters such as I/0 stream assignments are also discussed in this sec-
tion. In the following descriptions, the array and file names used are
common to both versions of SIMLOG.un1ess indicated by an alternate name
enclosed within parentheses. In such a case, the term in parentheses
corresponds to the PDP 11 version, and the preceding term to the Sigma

5 version.

CIRCUIT DESCRIPTION ARRAYS

The description of a circuit to be processed by SIMLOG or TESTGN
is contained in arrays N(N$), P, I(I$), and Q(A$) which are described
below.

N(N$). This is an array of character strings with dimensions

N x 4 where N is the number of elements in the circuit. Each row in the
array corresponds to a particular element and the row number is the same
as the record number in the data files where the gate output equations

are stored. Figure 8(a) describes the general format of the array while

Figure 8(b) illustrates the array for the circuit shown in Figure 9.

12
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1 2 3 4
Gate Gate Fault Circuit
Name Type Condition OQutput

or Not

(a) General Format

1 2 3 4
A NAND FF NO
B NAND FF NO
¢ NAND FF NO
0 NAND FF NO
E NAND FF NO
F NAND FF NO
G NAND FF NO
Q NAND FF YES
QBAR NAND FF YES

(b) Example from Figure 9

Figure 8. Array N(N$) Format.
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P. Array P is an N x 2 numerical array used in conjunction with
array I(I$) for describing element inputs. The array format is de-
scribed and illustrated in Figure 10.

I(I§). This is an M x 3 string array used in conjunction with
array P to describe element input lines. ﬁigure 11 shows the format
of the array. Note that M is equal to the total of all element fan-in.

Q(Q$). This is an L x 2 string array that {ﬁdicates pairs of

cross-coupled gates. L is the number of cross-coupled gates in the

circuit. See Figure 12 for the detailed description of this array.

FUNCTION FILES

Equations produced during a SIMLOG simulation run are represented
as character strings. Each equation is stored as a separate and distinct
record in a file. Four files are needed for storing all of the equations
produced and are described in Table 1. Each element in a circuit is
assigned a record number corresponding to its N(N$) array row number.
Functions are stored in sum-of-products form with period used to indicate
the end.

Function file access switching is used to effect the transfer of
functions in the NEWO and NEW1 files to the OLDO and OLD1 files for the
néxt ripple-time step. This switching is implemented by use of a switch
S which is initialized to the value 0. When S=0, functions computed in
the previous ripple-time (r-1) are accessed from OLDO and OLD1. When
S=1, functions computed in the previous ripple-time (r-1) are accessed
from NEWO and NEW1. The value of S is complemented at the end of each

ripple-time step.
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1 2
Number of Input List
Gate Inputs Pointer to
(Fan-in) Array I(1$)

(a) General Format

1 2
3 1
3 4
2 7
2 9
2 N
2 13
2 15
2 17
2 19

(b) Example from Figure 9

Figure 10. Description of Array P.
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1 2 3

Input Names Fault Condition Circuit
Input Flag
or Net Number

(a) General Format

W 00 ~N O O & W NN —

—_— ewd el ed ) ed b ed ad =d
W N O O B W NN - O

1 2 3
J FF YES
CLOCK FF YES

QBAR FF 9
K FF YES
CLOCK FF YES

Q FF 8

A FF 1

D FF 4

B FF 2

c FF 3
CLOCK FF YES

c FF 3

E FF 5

D FF 4

E FF 5

F FF 6

QBAR FF 9

G FF 7

Q FF 8

(b) Example from Figure 9

Figure 11. Description of Array I(1$).



—

1 2

First Gate Second Gate
Output name OQutput Name

(a) General Format

1 2
C D
Q QBAR

(b) Example from Figure 9

Figure 12. Description of Array Q(Q$).




File Name

oLDp

oLD1

NEWP

NEW1

TABLE 1.

19

Data File Definitions
File Contents

Contains records that describe the
@-equations produced during the previous
ripple-time step.

Contains records that describe the
1-equations produced during the previous
ripple-time step. ’

Contains records that describe the

* P-equations produced during the current

ripple-time step.

Contains records that describe the
1-equations produced during the
current ripple-time step.
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PROCESSING ARRAYS

Functions to be processed are retrieved from the appropriate
function file and are copied to a temporary array or its equivalent for
input to the appropriate processing routine. Only the expression to the
right of the equal sign is copied to the temporary structure. The out-
put from a processing routine.is placed in a like temporary structure
prior to further processing or to storage in a function file. These
temporary structures will now be described for each version of SIMLOG.

A major difference in the two versions is found in this area.

PDP 11 Version

The temporary arrays discussed above are implemented using the
virtual array capability of BASIC-PLUS. This approach yields the
flexibility of standard arrays without requiring a large segment of
primary memory space for the arrays. Tﬁe arrays are described below.

F$ and G$. These are one dimension string arrays used to hold
expressions that are the operands for a processing routine such as the
AND routine. Each product term of an expression is assigned to a unique
element of an array. The period is used to indicate end-of-function.
Constant expressions (0 or 1) are represented by the corresponding
symbol in element one of the array. Functions X1=A-1+B1, Y-1=0, and
Y1=1 are represented as shown in Figures 13(a), (b), (c), respectively.

H$. A one dimensional string array used to store the output or

resultant of a processing routine. H$ has the same structure as F$ and

G$.




A-1
B-1

(a) X1 = A-1 + Bl

(b) Y-1

(]
o

(¢) Y1 =1

Figure 13. Function Representation in Arrays
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Sigma 5 Version

Virtual arrays are not avialable with Xerox BASIC. Also, the
implementation of the processing arrays as standard arrays is not
feasible due to the large amount of primary memory required. Hence,
the processing arrays are rea]%zed in the Sigma 5 version as files,
herein referred to as processing-array files. The file names are
FARRAY, GARRAY, and HARRAY.

Processing-array files are easily accessed by taking advantage
of the record I/0 mode of Xerox BASIC. For example, the equivalent

of X$=F$(Y) can be performed by a statement of the following form.
INPUT  :F;Y,X$

where F represents the I/0 stream to which FARRAY has been opened.

Also, G$(Y)=X$ is accomplished with
PRINT :G;Y,X$

where like before G represents the 1/0 stream to which GARRAY has been

opened.

1/0 STREAM (CHANNEL) ASSIGNMENTS

Files must be opened to an I/0 stream (Sigma 5 terminology) or
1/0 channel (PDP 11 terminology) before they can be accessed. Assign-
ment of channels in the PDP 11 version is static since at most six
channels of the available twelve channels are needed. On the other
hand, the assignment in the Sigma 5 version must be dynamic since only

four streams are available while up to eight are needed. Table 2 shows
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TABLE 2

SIMA and SIM1 Channel Assignments

Channel or Stream File
1 oLD1
oLDO

3 NET
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the assignments for subprograms SIMA and SIM1 in both versions. Table
3 shows the assignments for SIMB while Table 4 shows the assignments
for SIM2 and RACE. Note that the latter assignment is a function of

the file-switch S and of the function-switch J.
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TABLE 3

SIMB I/0 Channel Assignments (PDP 11)

Channel File
1 OLD1 ‘
g oLDp Function
NEWD .

3 NEW] Files

5 NET Circuit
Description

6 VIR Virtual
Arrays

TABLE 4

SIM2 and RACE I/0 Stream Assignments (Sigma 5)

S=0 S=1
Stream J=0 J=1 J=0 J=1
1 oLD1 FARRAY FARRAY GARRAY
2 FARRAY oLDO GARRAY FARRAY
3 GARRAY HARRAY HARRAY NEWO
4 HARRAY GARRAY _ | NEW1 HARRAY




4. PROGRAM DESCRIPTIONS

Structural diagrams of the SIMLOG/TESTGN subprograms were given in
Section 2. A more detailed description of each subprogram is given in
this section in the form of a functional description. Flowcharts are
included for selected routines. Additional detail is given in the an-

notated listings found in the appendix.

SIM1 AND SIMA
The function of these programs is to input the circuit description
and simulation requirements and to build the database needed by SIM2

(SIMB). The programs consist of a main routine and four subroutines.

Main Routine

The function of the main routine of SIM1 and SIMA is to open and
close files, to initialize parameters and arrays, to request mode
selections, to call appropriate subroutines, and to chain to the SIM2

and SIMB programs when all other functions have been completed. A

flowchart of the rouiine is given in Figure 14.

Keyboard Circuit-Description Subroutine

The purpose of this subroutine is to input circuit description

information from the keyboard and to load the N(N$), P, I(I$), and
Q(Q$) arrays.

26




27

SIM1/SIMA

OPEN FILES

"OLD1" to 1
"OLDP" to 2
"NET" to 3

¥

Initialize Parameters

¥

Print Mode
Selection Header

l‘F’

Input Mode
Selection(MQ)

H9=400,Y5=100
S=0, INPUT=$

No{

Print
Error Messa

7

Print Output-Mode
Selection Header

o

Input Output-Mod
Selection(M1)

[

Vali
Mode
?

—7

Print
Error Messag

-/

Yes

Print Race Analysi
Selection Header
/ I

Input Race
Figure 14,

e

Analysis
Selection(Z$)

SIM1 and SIMA Flowchart.



R9

0
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No

R9=1

Yes
(]
=3 ,/////ﬂé\\\\\

?
Y

Clear
Arrays N,I,Q

Yes

No

File Circuit
Entry Subroutine

KB Circuit
Entry Subroutine

<

Fault Entry
Subroutine

!

Circuit
Initialization
Subroutine

{

Close
Files

\f
SIM2/SIMB

Figure 14 (con't).
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Keyboard Fault-Description Subroutine

This subroutine inputs fault descriptions from the keyboard and

modifies the appropriate entries of the N(N$) and I(I$) arrays.

Keyboard Starting-State Subroutine

This subroutine inputs starting-state information from the key-

board and loads the starting-state description in files OLDO and OLDI1.

File Circuit-Description Subroutine.

The function of this subroutine is to input circuit description

information from the file NET (NET.DAT).

SIM2

The function of SIM2 is to perform the actual simulation computa-
tions for the circuit whose description has been entered in the data-
base by SIM1. The program consists of a main routine and sixteen

subroutines.

Main Routine

This routine functions to open and close files, to initialize
parameters, to input the input-time and the ripple-time limits, to
initialize and increment the input-time and ripple-time counters, to
call appropriate subroutines, and to chain other subprograms. See

Figure 15 for a flowchart.




Jo

‘ SIM2 )

{

Open Files
“OLD1" to 1
"oLDR" to 2
"NEWR" to 3
© "NEW1" to 4

Initialize Parameters
H9=400,5=0
Y5=100
INPUT=$

\

Print Input-Time
Limit Entry Header

S

\

Enter Input-Time
Limit (T0)

\

Print Ripple-Time
Limit Entry Header

!

Enter Ripple-Time
Limit (RO)

~ ™~
NN

™S

\

Initialize Input-Time
Variable, T=1

v

Initialize Ripple-Time
Variable, R-1

¥

Save Ripple-Time
for Ripple Increment
Computation,R1=R

Figure 15. SIM2 Flowchart.
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Primary Simulation Loop
I1=1 to N1

v

J=0

g

P0=0

“Function-File to '
Array-File Transfer
Subroutine(5000)

Input

Yes

Fault-Free

Fault Insertion
Subroutine
(6000)

Delay

Yes

Element
?
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Y

PO=PO+1

\

Function-File to
Array-File Transfer

Subroutine(5000)

OFF
Subroutine
(14000)

"Yes
Fault Insertion
Subroutine'
(6000)
Yes

Element

>®

AND
Subroutine
(8000)

OR
Subroutine
(7000)

Figure 15 (con't).




DFF
Subroutine
(14000)

OR
Subroutine
(7000)
AND
Subroutine
(8000)
F<H

F1=2

v

Fault Insertion
Subroutine
(6000)

=

Array File to
Function-File
Transfer Sub (9000)

(]

J=1

Figure 15 (con't).

Next I1
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NO=0

v

Function Set
Equality Check
Subroutine(10000)

No

Print New Input-
Time Reguest
Header Message

l

Entry
Response(Z$

Close Files

O

Figure 15 (con't).
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M1#2 Yes

No

Qutput
Subroutine(11000)

\-t

Oscillation
Analysis
Subroutine(13000)

?
[ J : Yes

Close Files

Y

Print Test Sequence
Program Selection
Header Message

v

Get Response

(z$)

TEST GN :

Figure 15 (con't).
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Print Inbut-Time
Limit Entry Message

S
™~

\

Enter New
Input-Time Limit
(T0)

y

Print New Input
Mode Selection
Message

Enter Response

(2$)

e
NN

Z$#YES Yes

No

New Input-Mode
Subroutine(18000)

Figure 15 (con't.)
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Function-File to Array-File Subroutine

The purpose of this subroutine is to copy the description of a
function from a specified file record to a specified array-file
(FARRAY or GARRAY). During the copy process the format of the func-
tion is changed from a single string to a list of substrings of the
original string. Each substring is a_product term of ihé function.

Removallof the function name is performed.

Fault/Constant-Value Insertion Subroutine

This subroutine performs the necessary computations to effect
the insertion 6f faults or constant input values in the circuit being

simulated.

Mini-AND Subroutine

This subroutine performs the logical AND of a fault-variable

with a fault-free function as part of the fault insertion procedure.

Mini-OR Subroutine

This subroutine performs the logical OR of a fault-variable and a

fault-free function as part of the fault insertion procedure.

I

OR Subroutine

The function of this subroutine is to perform the logical OR of

two functions. Operands are found in array-files FARRAY and GARRAY,
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The resultant function is placed in array-file HARRAY.

Term Sorting Subroutines

This subroutine rearranges the product terms stored in HARRAY

by alphanumeric order and by length.

9] v

Product Term Disassembly Subroutine

A single product term (X$) is disassembled into its literal

components by this subroutine.

AND Subroutine

This subroutine performs the logical AND of two functions.
Operands must be placed in FARRAY and GARRAY. The resultant is placed
in HARRAY.

Zero Product-Term Detection Subroutine

This subroutine detects zero product-terms that may be produced

by an AND operation.

Literal Sort Subroutine

The purpose of this subroutine is to arrange the literals in a

product term in alphanumeric order and to remove duplicate literals.

Array-File to Function-File Subroutine

The function of this subroutine is to assemble the 1list of product

terms in array-file HARRAY into a string format and to place “the re-

sultant string in the specified record of file OLDO, OLD1, NEWO, or
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NEW1. In string form, the function consists of a function name and
time header followed by an equal sign followed by the product terms

separated by plus signs.

Function Set Comparison Subroutine

This subroutine compares the functions at ripple-time r-1 to the
corresponding functions at ripple-time r in order to determine if the

two sets of functions are identical.

Qutput Subroutine

This subroutine outputs a header giving input-time and ripple-
time. The header is followed by a 1ist of function pairs for each

net in the circuit.

Oscillation Detection Subroutine

This subroutine checks the increment of ripple-time change since
the last input-time change against the ripple-time limit in order to

identify a possible oscillation condition.

Function Minimization Subroutine

The purpose of this subroutine is to remove redundant terms from
a function. Terms are redundant in this context if they are covered

by another term.

Input-Mode Change Subroutine

This subroutine permits the user to change input mode from fixed

input mode to variable input mode or vice-versa.
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RACE

The RACE subprogram performs the race analysis procedure and is
chained from SIM2. A main-routine and four subroutines constitute
the subprogram. The AND subroutine is the same as that used in SIM2

and will not be described again.

Main Routine

This routine opens and closes files, initializes parameters,
examines functions corresponding to cross-coupled gates, calls the
appropriate subroutines, and chains to SIM2 when all other operations

are complete. See Figure 16 for a flowchart.

Name Removal Subroutine

This subroutine removes the name field from the string form of

]

a function to be examined.

String to Matrix Subroutine

This subroutine converts the string form of a function to a list

of product terms.

Matrix to String Subroutine

This subroutine performs the inverse of the above subroutine.

SIMB
This subprogram combines the functions of SIM1 and RACE in one pro-

gram. No further discussion in necessary.
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RACE

OPEN FILES
OLDT to 1
0LDO to 2
NEWO to 3
NEWI to 4

!

FOR Q0=1 to Q1

|

FOR X=1 to N1

Yes
NEXT X
Yes
No
==
/
X7 =

Figure 16. RACE Flowchart.
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V=VAL(Q(QO,1))

Y

Compare First
Pair of 0(1)-FN's

Yes

V=VAL(Q(Q0,2))

\

Compare First
Pair of 1(0)-FN's

.

V=VAL(Q(Q0,2))

!

Compare Second
Pair of 0(1)-FN's

Figure 16 (con't).
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V=VAL(Q(Qo0,1)

{

Compare Second
Pair of 1(0)-FN's

Yes w

Close Files F,G.

!

Open Files
FARRAY to F
GARRAY to G

v

V=VAL(Q(Q0,1)

v

Get First New
0(1)-Function

Figure 16 {con't).
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V=VAL(Q(Q0,2))

Y

Get First New
1(0)-Function

Yes

Load First 0(1)-FN
In FARRAY

V=VAL(Q(Q0,2))

|

l

Load First 1(0)-FN
In GARRAY

Replace First
1(0)-Function

!

Close File H

v

Open File HARRAY
to H

!

AND
Subroutine

!

V=VAL(Q(Q0,1))

Figure 16 (con't).
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Replace First
0(1)-Function

!

Close File H

Open File
OLDO
to 2

Open File
oLDl
to 1

Open File Open File
NEWO NEW1
to 3 to 4
\ !

Y

V=VAL(Q(Q0,2))

J

Get Second New
0(1)-Function

Figure 16 (con't).
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G

Y

V=VAL(Q(QO,1))

Get Second New
1(0)-Function

Yes
V=VAL(Q(Q0,1))
Load Second 0(1)- Replace Second
FN in FARRAY 1(0)-Function

" Load Second 1(0)- H
FN in GARRAY

Close File H

Open File HARRAY
to H

|

AND
Subroutine

V=VAL(Q(Q0,2))

U

Figure 16 (con't).
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Replace Second
0(1)-Function

Close A1l Files

Open Files
OLDT to 1
OLDO to 2
NEWO to 3
NEW1 to 4

NEXT QO

INPUT=$

Close A1l Files

< SIM2 )

Figure 16 (con't).
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TESTGN

The generation of test sequences from SIMLOG simulations is the
function of this subprogram. It consists of a main routine and four-
teen subroutines. Most of the subroutines are identical to ones used

in SIM2 and will not be described again.

Main Routine

The function of the main routine is to open and close files, to
initialize parameters, to input the test generation mode selection, to
construct circuit input and output lists, to select input-output pairs
for processing by subroutines, to call appropriate subroutines, and

to chain to SIMI. See Figure 17 for a flowchart.

Test Function Generation Subroutine

This subroutine generates the test function for a specified input
net, output net, and input-time, or for a specified fault condition

and output net. See Figure 18 for a flowchart.

Qutput Function Retrieval Subroutine

This subroutine sets switches as needed by the function-file to

array-file subroutine for transferring the appropriate function. .

Test Function Storage Subroutine

Test functions are placed in a file by this subroutine after each

is generated.
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TESTGN

Open File
Net to 3

Print Mode
Select Message

>
Enter Mode
Selection(M5)
M5#0 Yes
?
No
M5=1

Print Error Yes
Messaqge

Circuit Description
Input Subroutine

No

A

Figure 17. TESTGN Flowchart.
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Construct Table
of Primary Output Names

Construct Table
of Primary Input Names

Yes

N,
Q}No

Select a Primary
Input/Qutput Pair

y

Test Function
Generation Subroutine

!

Qutput
Subroutine

S ———

Yes More

1/0 Pairs
?

No

Close A1l Files

/
SIMI

Figure 17 (con't).




Print Faulted-Net
Entry Message

/

Enter Net
Name (W$)

¥

Print Fault Condition
Entry Message

v

Enter Fault
Condition(S$)

~ [~
4

N

I
N

T$

/

Get an Output Name

Test Function
Generation Subroutine

R

Print the
Test Function

More

Yes

Qutputs
?

Figure 17 (con't).

Close A1l Files

SIMI
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Retrieve
Output Function
Pair (3000)

Isolate Factors
of the Input
Variable(1-FN)

Form the First
Reduced Function

Isolate Factors

of the Input
Variable-(0-FN)

Form the Second
Reduced Function

\
AND
The Reduced FN's
(1 and 2)

Save the First
AND-Resultant

A

Figure 18. Test Function Computation Routine Flowchart
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Again Retrieve
Output Function
Pair(3000)

Isolate Factors
of the Input
Variable-(1-FN)

Form the Third
Reduced Function

Isolate Factors
of the Input
Variable(0-FN)

Form the Fourth
Reduced Function

AND
The Reduced FN's
(3 and 4)

OR
The AND Resultants

o

Figure 18. (con't)
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Compute the
Test Function

y

Save the
Test Function

Figure 18. (con't)
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Qutput Subroutine

A header including the output name, the input name, and the time
tag are printed if mode 1 is chosen. If mode 2 was chosen, the output
name and the fault condition are printed. The corresponding test

function is then printed.




5. PROGRAM MODIFICATION GUIDELINES

Suggestions for program modifications are given in this section.
The first subsection contains guidelines for modifying program para-
meters that affect the size of circuit that can be handied by the pro-
grams. The second subsection contains suggestions for changes to the

program that should improve its performance characteristics.

PARAMETER SETTINGS

The size circuit that can be handled by the system is determined
by several parameters that will now be discussed. Dimensions of arrays
N(N$), P, I(I$), and Q(Q$) directly influence the maximum circuit size
that can be handled.

The number of rows in arrays N(N$) and P must equal or exceed the
number of circuit elements (a D flip-flop counts as two elements). The
number of rows in érray I(I$) must equal or exceed the total number of
element inputs in the circuit. Therefore, the-number of rows in I(I$)
must be at least double the number of rows in N(N$) or P. Array Q(Q$)
mLst have at least as many rows as there are cross-coupled gate pairs.
A Q(Q$) array with one fourth the number of rows as array N(N$) is
recommended.

Parameter H9 is used as a FOR-NEXT loop limit and should be set
equal to or greater than the number of rows in I(I$). In the Sigma 5
version, parameter Y5 sets the maximum number of product terms that

can be contained in a function.

56
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SUGGESTIONS FOR IMPROVEMENT

Significant improvements in performance (speed) and memory re-
quirements could be achieved if the programs were rewritten in a
language that could be compiled into machine code. Another possibility
is to develop a BASIC cqmpiler for the Sigma 5. Such a compiler is now
available on some PDP 11 installations.

Modifications to the existing code can also be effective.inlpro-
viding substantial improvements. One such possibility is to develop
a uniform internal code for representing nets and inputs. Such a code
would improve performance and memory requirements. This feature would
also permit a more flexible net labeling scheme. Addition of such a
feature would require translation routines to map the user selected
net labels to the internal code and vice-versa. A symbol table would
also be required. i

Another desirable modification is to improve the function minimiza-
tion routine so that a more extensive minimization is performed.

Recognition of terms of the form X + X- is the most needed improvement

in this regard.
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AND AS af} INPUT VARIABLE.
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) ANQ_AS &N INPQ! VARIABLE,

INDICATES THE LPPER LIVMIT UF THE LOOP VARIABLE
OF SNMp FrikeNEXT LOOPS, SHOULD BE SET >= THE

NPMHEQ OF ROwS 1w THE 1 ARRAY,

A T#sd OIMENSIONAL IMPLICIT STRIMG ARRAY USED TO
STORE CIRCUTIT ELEMENT INPJT LISTS., G&ACH ROW OF
THE ARRAY DESCRIBES ONE INPUT VARIABLE UOF ONE
ELEMENT OF THE CIRCUIT BEING DESCRIBED. THE
VARIABLE NAME IS GIVEN IN COLUMN ONE, ANY FAULT
CONDITION ASSOCIATED «ITH THE INPUT IS

GIVEN IN CULUMN TwWO, THE THIRD COLUMN INDICATES
WHETAER OR NOT THE INPUT IS A PRIMARY INPUT,

A POINTER TO THE NEXT ROw OF THE I ARRAY TO BE
LUADED DURING INPUT OF THE CIRCUIT DESCRIPTION,
THE FINAL VALUE OF 10 INDICATES THE NUMBER OF
ROwWS NF AKRAY 1 THAT ARE USED,

A POINTER TQ THE NEXT FILF RECORD TO BE ACCESSED,
USED IM SUBPR 2000 whiEn LJOADING THE NET FILE.

REPRESENTS THF LENGTH OF A4 STRIMG,
ESTABLISHED BY Tt LEN FUNCTION,

VALUE IS
SITMULATION MODE INPUT vARIABLE,

LUADED Imn MAIN PROGRAM, .
QUTPUT=NUOULE INPUT VARIABLE, LOADED IN MAIN PROG,
4121 PRINT ALL EQUATIOM SETS,

M1<>1s PRINT STABLE EQUATIGM SETS OMLY,

A T#0 DIMENSIONAL IMPLICIT STRING ARRAY USED TO
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OF &4 CIRCUIT,.
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COLUMN OME CONTAINS

A POINTER TO THE N ARD P ARFAYS3, DURING IwnPUT OF

THE CIKCUTT DESCKRIPTION, N1 INDICATES THE NEXT ROW

QF THE ARKAYS T0O BE LOADED.
AFTER CIRCUIT ENTRY IS CUMPLETE, N1 IMDICATES THE
WUMBER OF ROwS LOADED InN N AND P,

COLUMN TWO 1S THE ELEMENT
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631 % PARSING OF 2%, [N ANOTHER CASE, IS USED TO
632% rnoIcﬁTE FHYCH FUNCTION FILES ARE TO BE LOADED, ~
633 =1: LUAD QNE=FNS, X=2: LOAD ZERO=FNS,
BRidx - T Tt - o
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"10Q08x o et s mer e, /e m o - o

LOSU OPE "DLOL"™ TQ 31, IANPUT UPCATEN*QPENM FILE FOR GLD OQNE=FMS,
{0607 0PEN "OLDO" Ty 22, INPUT UPDATENAOPEN FILE FOR OLD ZERO=FNS.
1079 QPEN "MET®™ TO 33, INPUT UPDATE \*QPEN FILE FQOR NET DESCRIPTION,

11007 H9=400N" — 7 777 TaaaSET LOUP LIMIT PARAMETER,

1105 YS=100\ ax2SET LIMIT ON # OF TERMS [N FUNCTIONS,
1120 S=0\ 777 T 77 T aaxINITTALIZE FUNCTIUN FILE SWITCH, *
1129 INPUT=®\ *xxSET SEQUENTIAL FILE ACCESS MODE.

129222 %PRINT TSIMULATION MCDE SELECTION HEADER, Ankswnsnsanstnase
1130 PRINT"SELECT SIMULATION MODE, <CR>= l.' .

LI3STPRINT" ™ T(T)Y 'NEN CTRCUIT®™ ~ 77 T

1140 PRINT® (2) NEw FAULT®
LIS7PRINT" 777 TU3) NEW STARTING STATE® -~ — ~ 7~ 777 770 ©
1150 PRILIMT" (4) CIRCUIT OESCRIPTION ON FILE"™
11SSTINPUT MONT 77 7 ax*ENTER MODE NUMBER FRUM KB,

1160 IF M0<=d [HEM 1175\ ax2CHECK FOR VALIC MUDE WUMHER,

1164 xxx#aPRINT ERRQOR=MESSAGE IF INVALID MODE NUMBER ENTERED,
1165 PRINT"INVALID CHOICE. MAKE ANOTHER SELECTION,"

T170 »x«*REPEAT FOR NEW ENTRY,\  GOTO 1199 T ” o ) o
1174x22xaPRINT QUTPUT MODE SELECTION HEADER, #ax#x
1175 PRINT"SELCECT OLTPUY MOLE,  <CR>=t," — 7~ i

1180 PRINT" . (1) PRINT STABLE EGUATION SETS ONLY"
118S PRINTY "7 (2) PRINT aLL EWUATION SETS"™ °
1190 1anPUT MLy *»2*2EL,TER QUTPUT MQDE NUMBER,

F195 [F Mi<=2 THEN 1210\~*2CHECK FOR VvALID MUDE NUMBER.

1199xa2a+aPRINT ERROR-VMESSAGE IF INVALID WUMHBER ENTERED, ekl

T200 PRINT"IAVALTID CHUICE, ~MAKE "TANOTHER SELECTION,"™ ~

1205 #=*REPEAT FOR NEXT ENTRY,\GOTU 1190
1209i7¥i*PR1Mr"HACE'AMAEYSIS'SELECTION HEADER 2 xan%

1210 PRINT"RACE ANALYSISC(YES OR NO), <CHR>=YES,":;

1215 "INPUT Z3\ T T axxENTER KACE-ANALYSIS SELECTION,

1220 IF Z9="YES" THEN 1249\*CHECKR FOR YES ENTRY,

1225 TF 28" THEN {270\~ ##+CHECK FORDEFAULT YES, T ; -

1250 R9=1\ xaxSET SWITCH FOr NQ RACE AnNAOLYSIS, .
1235 *x*5KIP ALTERNATIVE SWITCH SETTING,\GUTO "1245 T B
1240 K9=0\ *x*SET SNITCH FOk RACE ANALYSIS,

[2ddnraaxxBRANCH TN PROPER INITIACIZATION ROUTINE ,kakk#
1245 ON MO GOTU 1250,1350,1355,1250

12507 MAT P="ZERN™™™ = T«xaCLEAR THE INPUT POINTER ARRAY,

1295 FOR X=1 fu HI/2\ xax(LEAR THE ELEMENT ARRAY,

1260 7 T FORY=ITGTA T T -t - -

12695 N{x,Y)=n" .
[270 7 77 NEXY YT T T T s T )
12795 NEXT X ‘
[2B807 FOR Xx=17T0 HIO\ #®axCLEAR THE INPUT 'LIST ARQAY. T

1285 FOR y=1 TO 3§

(2907 ~ LR,y TS T s -

129% NEXT \

300 NEXT %7 777 T oo T -

1309 FUR X=1 TQ H9/8\ *22CLEAK XC ELEMENT ARKAY,

310 FORTY=SI 1T 2 Tt T T

L3159 d(x,y)z""
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1320 T TNEXT Y ) T
1429 NEXT X
1330 IF M0<>4 THEN 1345\ +%s2CHECK FOR MUDE dras
1335aan]fF MOUE 4 GET CIRCUIT FROM FLlLE222\GOSUB 6000
[3d0aaaSXTP KB ENTRY SUBKR*#a2\GOTO 135¢ -~ °
13492 #sCALL KB EMTRY SUBR=xa2\GUSUR 2000
T1350ax2CALLC TFAULT EMIRY SUBR\GOSUB 3000 ~
13SHaa«CALL CIRCUIT INITIALIZATION SUBR#*2\GUSUB 4000
1360 FOR X=1 TQ IO\#xxPRINT CONTEnNTS OF I ARRAY,
1365 PRINT 1(X,1), I(X:E).I(X:S)
TYIITOOREXT X T T T 0T -
1375 CLUSE $IN»2x2xCLOSE OLD ONE FUNCTION FILE.A2%
1380 CLOSE 22\*+2CLOSE OLD 7ZERC FURNCTINON FILE#*ax
138% CLOSE :3\xx2CLOSE CIRCUIT DESC FILE==»»
1390 Co=1
1399 ax+aTRAMSFER TO PROGRAM SIM2,\CHAIN LIwk "SIme"
COO AN R A A A AR R AR AR R AR AR R AR AR AR AR R AR AR R R A AR R TR A ANANI A RN RACARARARARR
2001titttti&tk*iit*t**i**itttﬁttt*tttﬁi**i*i**t*t**ttht*tttttﬁ**t***i*
—2002+ 77 777 T SUBRQUTINEST T T 7T *
PO AR R AR AN A R R R R AR R A A AN R A AR AR R R AR AR R AR R R RARRRA R AR AR AN AN RAR NN AN AARARN
CO0 U AR R R AR A AR A AR R R A AR R AR AR R R RARAR AR R R R A A AR A AR ANA AR AR RARRN R AN R AR RN AR A kA

20US% SURRQUTINE TO FnTeEk CIRCUIT DESCRIPTION FROM KEYBOARD ”
COUOR R AR R RN Rk R R RN R A R R R AR RN A AR AR AN R R AR AR ARAR AR AR AR ARTANRARARRTARANS
2008 I1t=4\ **x INITIALIZE FILE RECORD PUINTERx2%

200922 2PRINT ELEMENT ENTRY HEAODER MESSAGEAAAA ¢ AR AR AR RARARKAZARSK
201V PRINTVENTEQe=ELEMENT WAME, TYPE, AND InPLT LIST,"

'2013 PRINT®SEPARATE ENTRIES WITH A SPACE,"

2914 PRINT”ENTFQ<LP>T0 TERMINATE ENTRY,."

T2015 10=i\ T #2xINITIALIZE I ARRAY POQINTER,
2017 nisO0N *x«* [INITIALIZE POINTER TO M AND P ARRAYS,
2020 Z3=""\ »x42CLEAR Z%.
2022 INPUT Zd\ *x*EATER ELEMEMT DESCRIPTION FROM Kb,
2023 PRINT $3:11,Z3\ *x*PLACE ELEMEMT DESCRIPTION IN FILE,
2024 I1s]i+t\ *xxIMC FILE RECORD POINTER,

2026 IF Z3=" ™ THEN 2430\#L0Ok FQOR END OF ENTRIES.
2030 NIsNlelN *xx2[MC Vv ARRAY POINTER,
2030xaann BEGIN PARSING OF Z3F Ar Ak Rt A+ A AR AN AAANRAANARRARRIARARNAN
2035 HE=""\ *x*xCLEAR R, x%x
2040 XSI\N" T "7 k& IM[TIALIZE POINTER TO Z3.%a%

2050 1F Z%(sx,1)=" " ThEw 20G0NAEND OF ELEMENT MAME FIELDZ?%ax
2060 BISBR4ZB(IX,1)\"" ax*IF END NOT REACHED, BUILD NAME IN B3, axs

2070 XsxXx+9\ *#xxInNC POINTER TU Z%

—2080 #44REPFAT FORNEXT CHARACTER.\GOTO 2050 -

2090 N(N1,1)=83\ xx*PLACE nAME IN ARRAY wWHEN COMPLETE,
2100 N(N1,8)3"NO"\ *xx_ABEL ELEMENT AS MO PRIMARY QUTPUT,
2110 H3s"™\ «x«CLEAR B% FOK NEXT FIELD,

RIT20 X=X4I\N ™"~ 77 7T TxxxINC POINTER TN 23,

2130 IF Z3(2Xo1)=" " THEw 2170N\2END OF ELEMENTTYPE FLIELD?
2140 RE=BB«ZI(:X, 1)\ »2x]F FND NOT REACHED, BUILD NAME IN B3,

2150 Xx=x41\ xxx [NC POIMTER TO 25,
2160 3x*REPEAT FOR NEXT CHARACTER IN Z3,\GOT0O 2130
2170 w(nil,2)38BN\ *ttPLACE TYPF IN ARKAY wHEN COMPLETE,

e
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F2171 '1F BY<>"DFF™ THEwW 2176\*xCHECK FOR DFF ELEMENT ENTKY, i
12172 PRINTYOFF SIMULATION RGUTIME NOT YET IMPLEMENTED."

12173 370P T T

2176 2=1 \xInITIALLIZE COUNT OF ELEMENT INPUTS,
2177 P(N1,2)210N “xaxPLACE [NPUT LIST POINTER IN P ARKAY,
2180 Xx=x¢1\ xxx[NC POINTER TO /3,

2190 3%=""\ “ax«CLEAR B% FOR NEXT FIELOD,

2290 IF Z3(2X,1)3™ " THEN 2250\*END OF ELEMENT=1wWPUT SUBFIELD?
2210 BI=3d+Zb(eX, 1)\ T wexEND NOT KEACHED, BUILD NAME,

2230 x=x+l\ *xxINC POINTER TO 2%,

2240 *x*REPEAT FOR NEXT CHARACTER IM Z9,\GUTO 2200

2250 I1(10,1)=83\ *#x* [NPUT NAME COMPLETE. PLACE TN ARRAY I,
2260 2=Z2+41\ 7 T TRax[FCTINPUT COUNT, T

2270 [0=TIVu+1\ *#xxINC I ARKAY POINTER,

2280 LsLEN(Z3)IN T Tax«COMPUTE LENGTH OF 7%,

2285 [F x<L THEV 2180\ AxxL0O0OK FUR FNU UF Z9%,

2290 P(N1,1)3Z=1\ — "~ axxgMND REACHED, LOAC INPUT COUNT IN P,
2500 xa2a2REPEAT FOR NEXT ELEMENT ENTRY,\NGOTO 2020,
CA30TFOR X=1T 10101\ *%x*xASSIGN NUMERIC CODE TO ALL

2431 FOR Y=1 TO NI\ #x*ELEMENT INPUTS EXCEPT PRIMARY INPUTS.
2432 T 7T TIFT I Ux, 17<$NTY 1) THEN 2436 o ;
2433 Z3=STR(Y)

2434 ~ T TTI(Xe8)=2% — - T T T

2435 LOTU 2437

24367 T NEXT Y T T T T

2437 NEXT X

2439 %xaxeax PRILT PRIMARY INPUT NAMETENTRY "HEADER, #ntampasrtspanztan
‘BUUO PRINT"ENTER PRIMARY INPUT LINME MAMES, TERMIMATE WNITH<CR>,"
2442 10=10=1\ axxCOMPUTE NUMHER OF ROWS If, I ARRAY,

244y INPUT 23BN\ Ax2ENMTER PRIMARY INPUT NAME FROM KH,

24U TPRINT $3:11,23\ " xx%xPLACE INPUT NAME IN FI1lLE.

2447 T1=I1+1\ axx[MC FILE WNECURD PUINTER,

2049 IF 23=" "TTHEN 2465\ *xLOJK FORTEND OF INPUT NAME ENTRY,

2480 FOR Xs1 TO 10N axxSCAN [ AkRAY FOR PRIMARY INPUT NANMES,

2488 T TTIFT 2%<>I(X,1) THEN 2460 -
2497 [CX,3)3"YES "\  a#2FLAG WITH YES wHEN FOUND,
200 NEXT X T 7T 7 T Tt T T T oo

2462 **AREPEAT FQOR WEXT INPUT=MAME ENTRY,\GOTOD 2445

2Ub0 e axvs PRINTTPRIMARY<GUTPUT NAME 'ENTRY HEADER, AkxawaskdxkaNtak
2465 PRINT"ENTER PRIMARY OUTPUT LINE NAMES, TERMINATE wITH<CCR>,"
2467 INPUT Z3IN 77 T TRaRENTFR PRIMARY=QUTPUT MNAME FROM KB,

2468 PKRINT :38:11,2Z3\ *x*PLACE NAME IN FILE,

T80 tis=riviN T T T TR a TG FILE T RECORDTPUIMTER, -

2471 IF Z%=" ™ THEw 2500\=L0OUR FOR END OF ODUTPUT NAME EMTRIES,
2472 FOR X217 T ATN T waaSCEN N ARRAYTFQR PRIMARY NUTPUT NAMES,

2als [F 2D<>N(X,1) THEN 2480

CATT TNCXSA)sS"YES"N  xaxFLAG WITH "YES"™ wHEN FQUND, S
2480 NEXT X

PU8S a2 xREPEAT FNR WEXT OUYPUT NAMETENTRY\GOTO 2467

2UG9asaren PRINT CROSS=COUPLFD ELEMENTS ENTRY READER, axdansaxandish
2S00 PRINT"ENTER==CRUSS=COUPCED ECEMENT PAIRS, ~ SEPARATE MNAMES"™
2501 PklNT"ﬁITH A SPACE. ENTER<SCR> TO TERMINATE."
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2505 @1=0\ 7 7 7 #xxxIL[TTIALIZE POINTERP TO G ARRAY,
2510 INPUT Zd\ *ax*fFNTEK CHROUSS=CUUPLED MAMES FRUM KB,
2512 PRINT ¢5:11,2Z%\ kPl ACE WAME PAIR IN FILE,

2514 Ji1=I1+1\ xxxfreC POINTER TO FILE RECOROD,

25921 IF 7Z3=" " THEwN 2700\+xLO0CK FUR END OF ENTKIES,

2530 Gl=wl+1\ axa[NC G AQRAY PUINTER,

2540 L=LEN(Z3)\ T xxxCOMPUTE LENGTH OF 23,

2550 FUR X=1 TO L\ xxxhEGIN PAKSE OF 28,

2560 TUIF ZS(:X'1)=" " THEM 2580\*L00K FQOR Ei.D OF FIRST NAME,
2570 NEXT X
2S80 B3=ZP(:1lsX=f)\ ~ «xxLET B3= FIRST NAME,

2990 C3=Z28(sX+1)\ *axlFT CHI=SECOND NAME, )

2640 FOR Xi=1 TO NI\ “#xxSCAN N ARRAY FQOKR NAME IN PAIR.

264t IF 8d3n(X1,1) THEN 264Y

2643 NEXT X1

2645 Z2%5=STR(X1)\ #xxCONVERT ROw NUMBEK WHERE FUUND TU STRING,
2646 G(RL1,1)=4%0\ 2% UAD STRIMG IN 9 ARRAY,

2680 FQR X1=1 TO NI\ xx*SCAN N ARRAY FOR SECUND NAwWE IN PAIR,
2681 ~ TIF CB=N(X1,1) THEN 2685 ) o

2682 NEXT Xxi

2685 Z3$=STR(X1)\ T xx*CONVERT ROW NYUMBER WHERE FOUND TO STRING,
2630 3(Q1,2)=Z%\ Ax*PLACE RO& NUMBER STRING IN O AKRAY,
2h90xxnrx REPEAT FOR NEXT PAIF ENTRY,\GOTO 2510

2700 PRINT ¢3:11,"."\ 2x*xPLACE END OF DATA MARK [N FILE,

2710 RETURN\ xx*RF TURN TO MAIN PROGRAM(1350),
SOUU N e Ak R A A R AR AR A RN AR R AR R R R AR AR R AR AR R AR AR R RN AR AR R AR RRARAR AR AR R AR AR AR
3001 = SUBROUTINE TO INPUT FAULT DESCRIPTION FRUM KB, *

3002ttttttktk***ttﬁt*tt*ﬁ**iﬁt!t**titt**iﬁ*tt***ttt*t*tt*t**tit****t**
5010 FOR X=1 TO NIN xxINITIALIZFE ALL ELEMENT QUTPUTS AS FAULT FREE,
3020 WiX,3)="FF" ‘

3030 NEXT X

5040 FOR X=1 Tu I0\N *xx[NITIALIZE ALL INPUTS AS FAULY FREE,

3050 I(X,2)S"FF" -~ ’

5060 NEXT X

3069xxxxx PRINT FAULT SIMULATIOM MODE SELECTION HEADER,

3070 PRINT"FAULT SIMULATIOM(YES/nU), <LR>3M0.":

3072 INPUT Z3\ #xxENTER SELECTION,

5074 IF Zb6="YES" THEN 3076\2L0OUK FUR YES ENTKY,
“307SxxxIF FAULT SIMULATION NG SELECTED, RETURNJ\GOTO 3500

3076 PRINMT"SELECT FAULT CLASS UR ENTER <CR> [0 TERMINATE,"

3077 a&xx2PRINT FAULT-CLASS SELECTION HEADER,

S080 PRImT" (1) QUTPULT FAULT"

3081 PRINT" (2) PRIMARY INPUT FAULT"

3082 PRINT" (5) ELEVENT [MPUT FAULT®

3083 PRINT"FAULT CLASS";

3084 INPUT 735\ ax2ENTER FAULT=CLASS SELECTION,

"3085xx# 22 TRANSFER TO ROUTINF FOR CLASS SELECTED.

3080 IF Zs=" " THEN 3S00\*LCOK FOR TERMINATIOM OF ENTRIES,
3067 IF Z3="1" THEN 3100 -~ -

3u88 IF Z3="2" THEw 3204

“3089 IF Z23="5" THEN 3340

3090 PRINT"IWVALID CHOICE., MAKE ANUTHER SELECTIONM,":

S I
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3091 axard PRINT £RROR=MESSAGE IF ['WVALID ¥ODE NUMBER ENTERED., **asxdax
’ 309daxax s RETURN FOR REPEAT FHNTRY N\GOTO 3084

309G aa awaPRINT HEADER REJUESTING DUTPUT NAME ENTRY, *atkdadkaxa

C 3100 PRINT"EWNTER LINE NAME OR <CR> TQ TeRMINATE ENTRIES.";

3110 PRINTLINE MAME": -

3119 INPUT 2o\ *axxb P TER LINE NAME,

3121 TR 233" " OTHENM 30B3\sLUOR FOR ENCOF EnTRIES,

3124xxxax PRIM[ FAULT CONDITION ENTRY HEADER ANAARK

3125 PRINTMEMTER FAULT CGMDITIONSY;

3130 PRINT™SO/S1";

3139 InPUT 83\ 7 “xx#EMTEK FAULT=CUNDITION, ~  °

3140 FOR x3{ Tu NIN *x#SCAN ~ ARRAY FOR FAULTED LINE,

31507 7 T IF Z3<3N(X,1) THEN 3170 ) h
3100 N{X,3)=83\ *#x*xFLAG ELFEMENT »ITH FAULT COWNDITION,
3170 WEXT X ' o T ‘ )

51802#2REPEAT FOR ENTRY OF MEXT LIME=NAME TO BE FAULTED,\GOTO 3110
31994%x2 PRINT HEADER REQUESTING ENTRY OF PRINARY [NPUT NAME akaakansn
3200 PRINT"ENTER LINE NANE OR <CE> TO TERwlknte."g

3220 PRINT"LINE NAME"; T

3225 InPUT Zo\ xx#ENTER PRIMARY INPUT wNAME,

3241 IF Z4="" ¢ THEN 3083\*LO0OR FOR ENDTOF EITRIES,

3249#xaPRINT HEADER REQUESTING ENTRY OF FAULT=COuUDITICNS,

32950 PRIWT"ENTER FAULT CUNDITIOHS"' )

3260 PRINT"SU/S51";

T 3265 TINPUT BN ’ **rfmrEk FAULT=CUNDITIuUiN, .
3270 FOR X=1 TO JoON *4#SCAN ] ARRAY POR LINE TO Bt FAULTED.
3280 “TIF Z¥<S1(X,1) THEN 33007 -
5290 I(X.E)-Bﬁ\ *eaf LAG wITH FAULT=CONDITION wWHEN FOUND,
73300 NEXT X T . ) . -

3305 GUTD 32290

3339xax PRINT HFADER REQUESTING ELEMENT INPUT NAME TU BE FAULTED,%2n2

5340 PHINT"ENTER ELEMENT INPUT NAME OR <CR> TU TtRMINATE."'

3350 PRINTT"INPUT NAMEPs ™ i B

3351 INPUT o\ exxEANTER INPUT LINE NAME,

3356 [F 23" " THEN "3083\«KEPEAT FQR NEw FAULT CLASS, i

33992PRINT HEADER RtuutSTING OUTPUT NAME OF ELEMENT wWITH FAULTED INPUT,

3360 PRINTTELEMENT "; i ’ - ;

3370 PRINT"QUTPUT NAME":

337S T INPUYT BINTT OO TxaxEMTER ELEMENT QUTPUT NAME,

537924 «PRINT MESSAGE REWUESTING FAULT CONDITICGN ENTRY AARKAARRAKA
3330 PRINTTFAOULT CUNDITIONS®; — T

3389 PRINT"SO/S1Y;

3390 TINPUTTCENTTT T T T TwasENTER FAULT CONDITION.
540U FQW X=1 TO NI\ ***SCAN N ARWAY FOR INVOLVED EBLEMENT,
34107 T TIF TBEEN(X, [T THEN 38307 7 T )
3420 NEXT X
38307 x0=X\ T T e xSAVE ROW NUMBER WHERE ELEMENT FOUND,
3432 PIsP(Xx,1)\ #x2GET INPUT LIST LENGTH FOR ELEMENT,
TSAIY PREP (%, 2IN T T Tas*GET POINTER TUOTIWNPUTTLIST, )

344y FOR X=P2 TO P2+4P1=1\#SCAN INPUT LIST FOK FAULTED INPUT,
34507 TIF 23S TR, UV THEN 3470 T - o=
suby I1(x,2)=C%\ aaxFLAG NLTH FAULT CUNDIT[ON WHEN FUUND.,




70

3470 NEXT X °°

JUB0xxxREPEAT FOR WNEXT T,PUT NAME TO BE FAULTED\NGOTO 3350

3500. RETURKN - *«*RETURN TO MAIN PROGRAM (1355},

QOO R AN KR A AR RN AR R RN R R AN AR AR AN AR AR AR R AN R AR AR A AR AN R RANAARARRAANAR A AR AR
4001 ~ " "SUBROUTIHE Tu IwPUT STARTING STATE CONDITIONS, *
QUO2 A a ke kAR R AR R R R R AR AR RN R AR R AR R R AR R RN AR R R R ARARARARRAINRRR R AARARRARANR
4003« 7 7 ° ’ ’

4009xxx PRINT STARTING STATE MODE SELECTION HEADER, #*x2

4010 PRINTTENTER STARTING STATE oODE SELECTION, <CR>=1,"

4012 PRINT""
4014 PRINTT (1) ALL UNKNOWNS®

4016 PRINT" (2) DOUBLE CRUSS=COUPLED GATE VARIABLES"

4018 PRINT"™ ~ ~ " (3) ALL VARTABLES"

4020 PrInT® (4) USER SPECIFIEDY

4922 PRINT" (5) SIWGLE CROSS=CGUPLED GATE VARTABLF"

4024 PRINT® (6) SPECIFIED CONSTANTS"T

4026 PRINT™ (7) FIXED IMPUT VALUES"

4028 PkINT® (8) MULTIMODE"

4030 InPUT A - °° \&«*xEMNTER MODE SELECTION NUMBER,

4040 IF A<=b THEN 4050 \x*xCHECK FOK VALID mMODE NUMBER,

4044 x«*PRINT ERROR=MESSAGE IF INVALID MUMBER EMTRED, k%%

40d%H PRINT"INVALID CHOICE, MAKE AMUTHER SELECTIONM,"

4047 «x«RETRY MODE ENTRY.\GOTQO 4030

4050 FOR x=1 10 ¢ \2r[F VALIN mMUDE SELECTED, INITIALLY SPECIFY

T 4051 *xkALL ELEMEMT QUTPUTS AS UNKNOWN,
4060 FOk Y=1 TO NI \a*SCAN ELEMENT NAMES 1IN N ARRAY,
4080 ) IF X=1 THEN 4110\xIF X=1 SPECIFY OME FUNCTIONS,
4081 *2(JTHERWISE, SPECIFY ZERO FUNCTIONS,
740990 TXBEN(Y,1)¢N=G=" \*CONSTRUCT ZERO FUNCTION NAME,
4100 *L0AY FUNCTIOM IN FILE\NGOTNO 4120
4110 X$=nlY,1)4mG=" \4CCWSTRUCT OME FUNCTION NAME,
4120 PRINT $AxsYS*(Y=1)41,X3\aL0OAD FN THAME 1IN FIRST RECORD,
4125 PRINT X,"0" \4«LOAD FN VALUE 1IN SECOND RECORD,
4126 PRINT $X,"," \NALOAD END=QF=FN MARK IN 3RD RECORD,
41350 MEXT Y
4140 NEXT X
4149 #*xTRANSFER TQ APPROPRIATE RUUTINE FOR MODE NUMBER EMTERED,
4150 OGN A GOTO 4950, 4250,4500,4750,4250,4900,5000,4200
4151 *2aTRANSFER FOR DEFAULT MUDE.\GOTO 4950
4199 x2#pPRInT HEADER FOR MULTIMODE SELECTION, :

4200 "PRINT*SELECT MODE (2),(38),(4),(5),0k (&)."

4202 PRINT™VODE (7) IS THEM SELECTED AUTOMATICALLY,"

4210 InPUT AL —~—= \&*ENMTFR MOCE NUMHBER FGR MULTIMODE,

4219 *xATRAMSFER () PRGPER ROUTINE FOR MQDE SELECTED,

4220 ON A1=1"GOTO 4250,4500,4750,4250,4900

4250 FOR X=1 10 ¢ \NRABEGIN KOUTINE 106 LOBKD DOUBLE OR SINGLE

A4S T T T T T 77T xx%(CROSS=COUPLED(XC) ELEMENT VARIABLES,

4270 FOR Y=1 TO N1 \*#S5CAN ELEMENTS INM L ARKRAY,

4275~ T w07 \k*INITIALTZE MATCH FLAG WwITH ANOeMATCH VALUE,
4280 FUR £=1 TU UlINASCAM ELEMENTS IN G ARKAY,

4282 VIZVAL(R(Z,1))\*GET XC ELEMEMT NUMBER,

4284 V2IVAL(N(Z,2))\+GET XC ELEMENT NUMBER,




42949
4293
4294
4309

- 4310

4311
4312
4315

43ra’ -

4316

4318

4320

43850

4331

n

IF vi=Y ThEn 4300\2LOGK FOR MATCH wWITH ELEMENT

IF vZ2=Yy THEN 43u0N\Na]yu N ARRAY,

*]F ~ng MATCH, COMTIMUE SCAN THROUGH R ARRKAYAGOTO 4390

IF x=1 THEN d3350N\~1+ x=1,LUAD ONE FNS, ELSE ‘LOAD ZERO FNS,

TUIF T ASS TTHEN 4312\*CHECK FUR SINGLF vARIABLE MUDE,

IF A1<>5 THENM 4313\#L0UK FOR SINGLE VAR MODE IN MULTIMODE,
IF Y=v2 THEWN 4516 \*CHECK FOR 2ND ELEMENT IN PA[R,

Xd=n(Y, )¢ =0 \*CONSTRUCT OFF VAR FUR 1ST ELEMENT,
T #SKIP NEXT CONSTRUCTIUN.\GOTD 4318

X3=N(VL,1)¢"0" \xCQMSTRUCT ON VAR FOk 2nD ELEMENT,
T wEy TTTTTTTUNRSET MATCH FLAG TO MATCHM VALUE,

4332 "

4333
433u
43306

4333

4340
435
436\

4365

4870
T 43890

«EXIT LOOP SINCE MATCH FOUND.\GOTO 4360

TTIF T A=S THEN 4332 \=*CHECk FOUR SINGLE VARTARLE MODE,

IF A1¢>S THEW 4333\*L00K FOR SINGLF VAR MODE 1IN MULTIMUDE,
[F YEve THEN U336 \*CHECK FOR SECOND ELEMENT IN PAIR,
XE=n(Y 1)+ 0" \*CONSTRUCT ON VAR FUR 1ST ELEMENT,
*«SKIP NEXT CONSTRUCTION,\GOTQ 4338°

ABsN(VI 1)+ "=0" \=COUNSTRUCT OFF VAR FOR eND ELEMENT,

T W=l T 7T TXASET MATCH FLAG TO MATCH VALUE.

*EX]IT LOOP SINCE MATCH FOUND.\GOTO 4360

WExYT Z T T 7 o

IF w=y THEN A370\*L0O0R FOR NOMATCH., SKRIP LOAD IF NOMATCH,
PRTINT X152 (Y=1)+2,x3\xL0AD VAR In 2ND RECURD UF FN,
NEXT Y
NEXT X T

4385 IF A=8 THEN S000 N\*xxIF MULTIMODE, XFR 10 FIXED INPUT ROUTINE,

390 "RETURY ~
4500 FOR x=|
T480)y T T 0

4520

T4S3g

4ss1

usdao -

45590

4560

4570

4S80
4590 MEXT X

T TTTTTCR A2 RETURN TO MAINT PROGRAM (1360)
ro 2 \*BEGIN ROUTINE T0 LDAD VARIABLES FOR ALL
- **ELEMENT QUTPUTS,

FOR Y=1 70 Nt \Nx3CAN N ARRAY,

T abEN (Y, 1) 4"u" T T NACOASTRUCT ON VARIAHBLE,

NEXT Y

IF x=1 THEN 4560N\*IF X=1, LGAD OMNE FUNCTIONS:
** ELSE, LOAD ZERO FUNCTIONS,

TOX3SN(Y, 1) +"=0" TTN\ACOMSTRUCT OFF VvARIABLE,

*SKIP CONSTRULCTION OF ON VARIABLENGOTO 4570

PRINT X3 YSf(( l)’&;Xb\fLOAD VAR IN 2nND RECORD OF ki1,

459S°IF 'A=8 THEN 5000 ~ \*1F MULTIMUDE, XFR TU FIXED INPuUT ROUTINE,

4600 RETURN

\*RETURN T0O MAIN PROLRAM (1360),

T 4749 w»ax"REGINTROUTINE FURTLOADING USER SPECIFIED INITIAL CONDITIONS,
4750 PRINTYENTEQ £QUATION Uk ENTER <CR> TO TEPMINATE ENTRY,"

A751 %1327 TTTTUOTTTTUNKINITIALIZE FN ORECUKD POINTER,
4752 INPUT 2% \rENTER FN FROM kg,
TUTSSTIF 73T W THEN U9S0N#[ Q00K FOR END "OF ENTRIES, ’ o
4756 CH2""\x82""\B%="" \*CLEAR TEMPURARY VAFIAHLES.
47617 V320777 T T ONRXTINITIALIZE COUMT OF CMARS IN FN NAME,
4762 FOKR X=1 Tu 100 \*COUNT CHARACTERS IN FN NAME,
YTEETT T NI=VvIFL T T T ONRING COUNTER, o T
4766 IF 25(3x,1)="=" ThEN 4768\#L0O0K FOR EnD UF NAME,
YTET WNEXT X T - T T -

4755 FOR X3}

T3 V=1 \*tXTRACT Fiy NAME tRUM EUN AMD LOOK
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479 —° - "~ - xxFUOR ZERO FN IG(=),

4770 IF 43(:x,1)="=" [HEWN U478y )

4774 CP=CH+ZBC(3X,1)

4770 NEXT X

4778 GOTQ 4782

4780 xp="=" \*SAVE SYVBOL FGR ZERD Fi,
4782 vV4sLEN(Z3) - ©  \NACOMPUTE LF"IGTh OF 23,

4785 FUR X=V3+1 TO V4 \*eXTRACT FN VALUE FROM EQN,
4784- - BI=BI+ZFC:X, 1) ;

4/86 NEXT X

‘§787 FORTY=1 TO NI ©~ °~ \*SEARCH N ARRAY FOR FN NAME,
4788 IF C3=u(Y,1) THEN 4792

4789 NEXT Y

4790 PRINT"FN NAME DOES NOT MATCH ANY ELEMENT OUTPUT, PLEASE REENTER,"
4791 »xAREPEAT ENTRY, \GOTU 4750
4792 IF Xx$="" THEN 4B2UNACHECK FOR ONE FN SPECIFICATION,

4793 Y$=CEe+"=0=" \*CONSTRUCT COMPLETE ZERO FUNCTION NAME,

4794 PRINT 32:Y9%(Y=1)+1,Y3\*LOAD FN NAME IN RECURD 1 OF FN,
T Y4800 V4s=LEN(BSY - ° 7 '\«COMPUTE LENGTH 0OFf RS,

4801 y3="" \*CLEAR Y3 FOR PARSING OF BS,.

4805 FOR X=1 TO v4 \+HBEGIN PARSING OF 8% INTQ TERMS,

4805 IF BS(ex,1)="¢" THEN 4BLON*END OF TERM?

4806 YP=YB+BFCeX,1) \2aCOMSTRUCT TERM UNTIL END REACHED,

4808 =IF EnND NOT REACHED, GET WEXT CHARN\GOTO 4814

4810 PRINT 22:Y5%x(Ywl)+X1,YBI\2L0AD TERM IN RECORD X1,

4812 Yh="" \2CLEAR Y3 FUR NEXT TERM,

4813 - "X1=X1+} \+[NC FECORD POINTER,

4814 NEXT X

“4819 PRINT 22;YS*(Y=1)4+X1,Y3\4LOAD LAST TERM,
4816 PRINT 22:YSx(Y=1)¢X141,","\*L0OAD EnD=0QF=FN MARK,
4818 «x4#*REPEAT FOR MEXT EQN ENTRY N\GOTO 4750

4820 vYH=C8+"uz" \xCONSTRUCT ONE=Fi NAME,

4822 PRINT $13Y5«(Y=1)+1,Y3\xL0OAD FN NAME IN RECORD 1 OF FN,
4824 vaA=LEW(BS) \*COMPUTE LENGTH OF bd,

4826 Y&="" \xCLEAR Y3 FUF PARSE OF HS$,

4828 FUR X=1 10 V4 \*PARSE 8% INTO TERMS ANU LUAD IN FILE,
4830 IF BH(:X,1)="+" THEN d43a\* END QF TERM?

4832 YOSYd+BB( X, 1) \ACOMSTRULT TERM, END 'OT REACHED,
4834 © D0 NOT LOAD UMTIL END REACKED,\GOTOD 4840

4836 PRINT 213;Y5%x(Y=1)eX1,YI\XLOAD TERM IN RECORD X1,
4838 -~ TYB="""T ° ~ 77 NACLFAR Y% FOR NEXT TERM,

4839 Xt=x1l+¢} \x[NC RECURD PUIMTER,

4840 NgEXT X T T T 7

4841 PRINT 31:YSa(vy=1)+£1,YD\2LOAD LAST TEkM,

4842 PRINT t1;YS2(Y=1)+X1+1,","\2LOAD END=0F=FN MAKK,

4844 xxx REPEAT FOR ENTRY UF NEXT EWUATION\GQTU 47%0

4899 xxk BEGIN RQUTINE FGR ENLTRY OF SPECIFIED CONSTAnTS,

4900 PRIMTTEMTER==LINE NAMESO UR 1==EnTER <CR> TO TERMINATE ENMTRY,?

4901 IMPUT 23 ~ © \*EMNTER LINE NAME AND DESIRED VALUE,
4903 IF Z23d=" " THEW 4950 \*EWD OF ENTRIES?
4904 V3=0 \*INITIALIZE COUNTER,

4905 FOR X=1 10 100

\*COUNT NUMBER QOF CHARS 1 LINE MNAME,

-




t
i
i
i
f
4
I
|

+

1

TU90e T TWdsviIslT T
4907/ 1F 1$(-x,1)-"-"
“4908 wEXT X T

4909 C3=25(21,vs=1)
G610 B=Zn(svisel)y
4911 FUR Y=1 10U N1
4912 "7 IR CEEM(Y,1)
4914 NEXT Y

\Nx[mC CUOUNTEHN,

TREN 4916

73

Tﬁfm Q?UQ\END UF NAME?

\*EXTRACT LInE NAME FROM 2%,
N*EXTRACT LIME VALUETFROM 23,
\*SCAN N A«RAY FOR Lth NAME ,

4916 IF BE="1" THEN 4924\2TEST 'FGR VALUE OF ONE,.

4918 x$z"y"
HQR07YEER [N T T
4922 *** LUAU FNS IN F

\*VALUE OF ZEKU ENTEREUD,
NFASSIGN (0,1) TOFNS, 7~ 77
ILE.N\ GOTO 4924

TGGFT X$E" N T -
4926 vYI="O"

\2VALUE OF ONE ENTERED,
\NxASSIGN (1,9) T FNS,

4928 PRINT "21:YS#HF (Y1 )¢2,X3\ALOAD ONE=FN "VALUE e e e
4930 PRINT :2;Y5#(Y=1)+42,YS\#LUAD ZERU=FN VALUE,

4GB *x% REPEAT FOR NEXT ENTRYLN GOTO 4901 RIS

4950 IF A=8 THE! 5000 \#IF MULTIMODE, GO TN FIXED=INPUT ROUTINE,
4960 RETURN ~ 7777 7TTTN\RRETURN YO RMAIN PROGRAM (13607,

4999 wxx HBEGIN ROUTINE TU ENTFR FIXED INPUT VALUES,

S000  FOR™X21 TO I0™ = '\#ERASE PREVIOUSLY ENTERED VALUES, ~~ ~ T

S04t IE TUX,2)2"S0" THEN S004\%xD0 NOT REMOVE ANY
5002 T IF I(x,2)="S1" THEN SOU04\*SPECIFIED FAULTS,
50058 10X, 2)‘"FF"

5004 wEXT X T -

5009 LF A<8 THEN 5007

\*CrECK FOR MULTIMODE ENTRY,

"SO0U6 PRTINTTENTER FIXED InPUT VALUES,"”
S007 PRINT"ENTER LIME NAME =0 QR =1 OR TO STOP ENTER <Ck>,";

S010° INPYY 23~
5020 IF Z3=" "
5030 v3=y T
5040 FOR X=1 TQ 140
S050 ~
5060
S070 " MEXT X
S080 C9sZh(21,V3e=l)
S097 BS=Z5(:sV3i+1) ~
5095 w=()
51{09°FQOR =1 TO"I0  ~
5110 IF C3<>1(x,1)
“S5120
5125 M=
TSIF0TNELT X

(F Z5(1x,1)%

TG 2)EAT T T T NFINSERT TVALUE WHEN MATCH FOUND,

\*ENTER LINE NAME AND VACUE,

ThEN ?}00\*END OF ENTRIES?

N+ INITIALIZE COUNTER.
\*CUUNT THE CHARACTERS IN LINE NAME,
TNaINCTCounTST T T T T

ji{ THEN S080\«LOOK FOR END OF NAME,

\*tLXTRACT LINE NAME FROM Zb%,
\*EXTRACT LINE VALUE FROM 2%,
\*INTTIALIZE FLAG FOR NO MATCH VALUE,

“\2SCAil TTARRAY FOR LINE NAME,

THEN 5130

\*SET FLAG

TU MATCH VALUE,

5132 IF

wsi

TME™N SQU7

\NAMATCH FQUND,

REPEAT FOR NEXT ENTRY,

ST33 PRIATTLTIE NAME DOES FOT FATCH ANY PRIMARY IMPUT OF CIRCUIT."
5134 PRINT"PLEASE TRY AGAIN,"
G139 2xaRETRY EITRY,N GOTUS007
S300 RETURN \* RETURNM TO MAIn PrOGPAM (1360),
T IO0 A N AR AR AR AR N AR AR T AR AR AR AN AR AR ARNR R R RN A AR P AR R AR R R AN RARRR AN AR R R AR AR
60014 SUBROUTINE TO I4PUT CIRCUIT DESCRIPTION FROM FILE, *
TR U A RN R A R R R R R RN R R RN AR AR AR R AR R R RN R AN R R R RN RN R AR AR AR R AR AR AN R R RN R R
bOOSﬁ#*THIS SUBR AAS DERIVED FROM AMND IS SIMILAR TU SUBR 2000, Ak
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o015 To=i\ ~ ° - xaxINITIALIZE 1 ARRAY PGTHTER,

6017 NIZU\ cax[WITIALIZE & ARRAY PUINTER,

6020 "Z3=""\ x+xxCLEAR 75,

olig2 INPUT 335,78\ kxxlDPUT BLEVENT DESCRIPTION FROM FILE,
6023 PRTAT Z5\ Ax*PrINT ELEMENT DESULRIPTIONM,

o029 IF Zo=" " THEW 64350\2LGOK FORP FND OF ELEVENT ENTRIES,
6030 Ni=N1+1IN\ i kxx[6C N gFRAY FOINTER,

oU3uxrxtzr BEGIN PARSING CGF Z3 rardrkantkr

6035 B3=""\ xxxCLEAR B3 FOR EXT FIELD,

0040 X=1IN Ax* [NITIALIZF POINTER TO 235,

605N " IF ZB(2X71)3" " "THEN o090\*END OF ELEMENT=NAME FIELD?
6000 AS=pdeZ b, 1)\ ax*tnD NOT REACHED, ADD TU NAME,
6070 X=X+1\ ~ #x*xINC PCINTER TO Z%.

6080 xaxxxREPEAT FIR NEAT CHARACTER Iw ZB,\GOTO 6050

6090 N(NT1,1)=83\ *aapybEN RAME COMPLETE, PLACE IN N ARRAY,
6100 N(Il,4)="NO"\ xx* AHEL ALL ELEMENTS AS O QUTPUT,

6110 BE=""\ *x*CLEAR B3 FOR NEXT FIELD.

6120 X=X+1\ axx]nC PUINTER TO 28,

6130 IF Z3(:X,1)=" " "THEWN 6170\*END OF ELEMENT TYPE FIELD?
5140 BH=8d¢Zdl2X,1)\ kexp D NOT REACHED, BUILD NAME,
5150 X=A+1\ sx%IMC POINTER TO Z9.
6160x2xREPEAT FOR NEXT CHARACTER Iih 2%,\GUTH €130

6179 H(11,2)=B%\ kxxnHEMN MAME COVPLETE, PLACE IM N ARRAY,
ol74% L1\ sxx[LLTIALIZE CUUNT OF ELESENT INPUTS,
A1TT7T P(ML1,2)3T0N exALOA4D POINTER TO INPLIT LIST,
6180 X=X+1\ txx [NC POINTER TO 23,

TALI90 BE="TN\ *x*CLEAR BT FOKR NEXT FIELD,

0200 IF Z8(3X,1)=" * THEN 6250\*ENU OF 1WPUYT NaWME SUBFIELD?
6210 BI=SBF¢Zd(esX, 1)\ rexEMD MOT REACHED, RECOWSTRUCT NAME,
6230 XSX4+1\ ’ *xx[0.C POINTER TO 25,

6240 *%xa2REPEAT FOR MEXT CHARACTER IN L£32.\GOTQO 6200

250 1(1v,1)3HdN *ek AHEN NAWE COMPLETE, PLACE I I ARRAY,
6260 ZI=l+1\ 22 [NC COUNT OF FLEMENT I'IPUTS,

6270 JOSIO+1IN *xx[MNC POIMNIFKR TU 1 ARWAY,

5280 LSLEN(Z3)\ #+ «COMPUTE LENGTH OF (L%,

6289 IF X<L TREY ol80\xax2]F FNL NHOT REACHED, GET NEXT IMPUT,

6290 P{Nl,1)=2=1\ xA2#WHEN END FEACHED, PLACE % OF INPUTS IN P,

6500 #sxxRKEPEAT FOR NEXT ELEMENT DESCRIPTION.\GOTO 6020
6830 FOrR X2l TO T0=1\ #*%ASSIGN NUMERIC CJLE TO-ALL INPUTS

643l FOR Y21 TO NI\ %a#pXCEPT PKIMARY JwPUTS,

64352 TOIF T(X,1)<>M(Y,1) ThHEMN bd30

6433 Z%=STR(Y)

6434 ; TI(Xe5)=LE

ol 3% GOTU b4d7

6Ud 36 NEXT 7Y

6437 NEXT X
“hOaTZ I10=10=1\N" *2 2#COMPUTE THE NUMBER (OF ROWAS IN I,
8d49 INPUT 25,25\ ax2GET PRIMAKNRY INPUT NAME FRUM FILE.
6446 PRTIWNT Z3\  ~~ - rx2PRINT PRIMARY INPUT NAWME,

odds IF Z%=" " THEN 640S5\*LLuk FUR Ly OF PRI“ARY [NMPUT ENTRIES,
5450 FOR X=1 TO 10\ *x2#SCAM ] ARRAY FOR FRIMARY INPUT NAMES,

od59% IF Z5<>1(%,1) THEN b4ds0

[
"




'
]

|

-

75
ou4S7 IUX,BYS"YESY\ "w#xxFLAG w[TH YES wHEN FOUND. ~
bUBKY NEXT X
"b4o2x*x AREPEAT FQR NEXT INPUT NAME,\GOTO 6445,

bdoY IHhPUT 23,26\ *2*GET PRIMARY QUTPUT NAME FROM FILE,
Bleh PRINT ZEN 777 77 "ak«PRINT PRIMAFY QUTFUT wAME,

5470 IF Z583" " THEN 6500\*LODK FOR END OF OUTPUT NAME ENTRIES,
6472 FOR X317 Ty wiN 7~ #xaSCAn N ARRAY FOQR PRIMARY QUTPUT NAMES,
od75 IF £3<>N(X,1) THEN 6480

6477 7 N(X,4)="YES"\ " x&x«FLAG AITH YES wWHEN FOUND,

6480 NEXT X

T 5GBS axAREPEAT FOR HEXT QUTPUY MAME \GUTO 6465 T T

|

658U TBIEZS 3Ty X=1)\" T A#RLET B$7

1
{

L hOU6 TI(AL,1TSZINT

[

0681

6500 31=0

P TeSTUTINPUT T3, 28N T xxaGET XC ELEMENT PAIR FROM FILE. ~ ~~ ~ 777
8911 PRINT Zo\ *xx kPR INT ELEMENT PAJR, )
0520 "IF 28=" "TTHEN 6700\NALOOK FOR END OF XC PAIR ENTRIES, ~ ™~ 7 )
6530 Q1=d1+1\ xx«INC POINTER TO Q@ ARRAY,
T654y LSLEW(ZS)N ~ 7 7 7 axx(OMPUTE LENGTH OF 28, ~ = T 77
6550 FOR X=1 TO L\ a2 *BEGIN PARSING Z8%,
6500 TIF Z3THX,1)=" " THEN 6SBUNAEND OF FIRST NAME IN PAIR? ~ ° 77

6570 KNEXT X
T FIRST NANE,T e s T s 2T
6590 CHE=Zd(eXx+l)\ xxxET C9% SECOND NAME,
p6d0” FOR X1=]17TN I\ 7 «*xSCAN N ARKAY FQOR NAMES OF XC ELEMENTS,
6641 [F Bs=n(Xxl, 1) THEMN 6645
hb4$ NEXT x1 -~ i N
0649 29=STr(x})\ *xaGENERATE NUMERIC COLE FOR ELEMENT,
#xxPCACE"CODE” Iiv @ ARRAY, o
6630 FOKR X1=1 10 MNIN **xSCAN 8 ARRAY +QOP SECONMD NaME IN XC PAIR.

IR Co=n(X1,1) THEN 668S

. bo82 MNEXT x1
T 668% Ze=STRIXIDIN T «x*xGENERATE NUMERIC CUDE.

1

0686 Q(I1,2)=L5\ xx*PLACE CODE IN Q ARRAY,
5690 **#REPEAT FOR REXT PATROF "XC ELEMENTS,\GOTU 6510
6700 RE TURN\ #x#RETURN TO MAIN PRUGRAM (1340),

'99999 TEND T T T 77T
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ro:10 OCT 11,779 DC/5IM200C,BCARROLL

1+ 533553 111 M b LL 06ooo GGGGG
2% S L SM Mg L Q Q G

3x7 SSS8SS 1 MMM L a 0 G GG
4% S 1 ol b L 8] 0 G &
5« 7 §5S85% I11 M 4 LubLLL aooay GGGGG
b

7% ; PROGRAM: ST+200C

o VERSION: SIGMA S
9% - REVISIGNn: T ORIGIMAL

10 DATE 10710779

114 PROGRAMMER S 65, D. CARROLL

12*

I R A A A R A AR AR AR AR R AR AR AR ARR A A A KR AR R AR AR R R RN R AR ARRR AR SR AR AR AR RR AR AN AR
1dx

15* ’ CO"NTRACT SUPPURT

O A R R R AR R A R AR R AT KA N R AR R AR AR R AN R AR R R AN R R RN R RN AR A AR IR RN NN AR AR R R A A
17 I

142 THIS PROGRAM wAS DEVELOPED FQUR NASA MARSHALL FLIGHI
19% CENMTER UWDER CONTRACT WAS8=31972.
20« T

Sl At A R R A A A A AR AR AR AR P AR R RN R A A A AP AR R AN AR R RN AR AR R AR AR AR AR AR R A AR AR AR AR
224

2y MODIFICATINN HISTURY

2ux

C R AR AR AR AR Ak AR A AR AR R AN R AR R AR AR R AR AR AR AR R A AR AR ARNL A RS R AR AR R AR R A RN RN
2bx

3gx - - -

IO Ak R A R Ak ke R A AR AR AR AR R kA AR AR A AR AR R A AP AR AR RN R AR R R PRk AR AR R b hRA R
o1+

102* PROGRAM DESCRIPTION

105

LOUd kA ek AR AR AR R RN R R RN AR AR AR R AR R R RAARANA S AR AN AN AR AR AN AR ARANRRRRAANRR

105%

106+ SIMLUG IS A PRUGRAM FOR SIMULATING LUGICL CIPCULTS.
1074 AOTH COVBINATIOVAL AND SEQUENTIAL CIRCUTTS CAN RE
108+ SIMILATED., CIRCUITS CAH sSE SIMULATED FAULT=FREE OR
109 JITH S1ILGLE OR MULTIPLE STUCK TYPE FAULTS,

110% LOGIC FLEMENTS ACCOMMODATED HY THE SIMULATUR ARE
11i* NAND GATES AND NGR GATES, OGThER ELEMENTS ARKE TN
112+ BF ALDED.

1[3&“‘“ -7 s -t T T -

11y TV0 VEKSIONS OF SIMLLG HAVE BEEN wKITTEw,

115%° - ONVE "VERSIOW HAS BEEN wRITTEN If BASIC=PLUS FOR
116 EXECUTIONN OV A PDP11/490 KSTS/t SYSTE®.

117+~ —"ANOTHER VERSION HAS BEEM wRITTEM IN XEROX bASIC
118 FOR EXECUTINN UN A SIGMA S CPV SYSTEM.

119% —~

120 % [HE PDP11/40 VERSION IS PARTITIONED INLTO Tw0

121 * SURPROGRAMS, SIMA AWD SIVE, THIS PARTITIONING WAS
122 NECESSARY DUE TO THE LARGE MEMORY hEWUIREMENTS OF

. — A am ca mmemem———— e
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123x% THE PRUGRAM, VIRTUAL AKRAYS ARE USLD FOR ALL LARGE
12d=* ARRAY STURAGE,
125« B i b ’ ;
126% THE SIGMA S VERSION IS PARTIIIO"{ED InNTO THREE
127*° SUBPROGRAMS, S[ML, SIv2, INUD RACE, THIS DEGREE OF
128% PARTITINNING VAS NECESSARY SIKCE VIRTUAL ARKAYS ARE
129% HoT AVA[LABLE 0N THE SIGNA 5S¢
150%
1312 THE Fuucrrow OF SIM1 IS TO INPUT ALL DATA NEEDED
132¢% CONCERNING CIRCUIT DESCRIPTIUM, FAULT DESCRIPTION,
TU83%x T T INITIAUTCONDITIONS, AND SIMULATION MOUES. i
154+ ' ’ ' '
[35+47 7 T4E FUNCITION OF SIMZ2 IS TO PEKFORM THE ACTUAL o -
136% SIMULATION COVPUHTATIONS WITH THE EXCEPTIUN OF
137 RACE "AnALYSIS AND Tn OUTPUT THE SIMULATION NESULTS. .
138« ’
139% THE FUNCTION OF wACE 15 TO PENFORM THE RACE
140 % AMALYSIS COMPUTATLONS,
141« T B
L4cx
T 00 R R A R A RN AR N AR AR R R R A F AR ARA RN AR AR AN R AR AR AR R AR AR AN RRNRARA AR RN
501«
TS0« 170 STREAMS - T i
503
SOU R K AR A R AR R A AR A AR R R AR A AN RN A R A AR AR AR A R A R AN R AR R AN R R I AR AR AR A AR RARRA A & h
305
36 — T 7T TtrTTF«F«/T T Tt o T m e
3094 STREAM USAGE
310 77 777 T T T T T
311>
3124 i ’ "FILE OF 0OLD ONE=FUNCTIONS(S=0)
3132 FILE UF NFw ONt-FUNLTIOJS(S 1)
I1dx o . T
3154 2 FILE OF oLu ZERO=FUNCTIONS(S=0) '
3t 7T T 77 T FILE OF NEa ZERO=FUNCTIONS(S=1) -
317~*
I LA . T FILE OF wEw ZERND=FUNCTIONS(S=0)
319x% FILE OF OLD ZERU-FURCTIONS(S=1)
320 — T Tt - T T - i
21+ 4 FILE OF NEw~ UNE=FUNCTIUONS(S=0)
322w i T TTTTRILE CF OLD TONEeFUNCTIONS(SE1)
325
32dx T T T T T )
325* TAE ABDOVE REPRESENTS THE HASIC ASSIGNMENTS UF I/0 STREAMS

T326* 10 FUWCTTION FITES, HOWEVER, THE "SIGMA™S PROVIDES ONLY ™4 I/0°
327+« STREAM wNU“HEKS. AENCE, [T BECOMES NECESSARY TO KEASSIGH STREAMS

T 824% 7 WHEN ACCESS TO ARRAY=FILES 15 NEEDED, "THIS REASSIGNMENT IS

329* DYNAMIC AS A FUNCTINN QF PARAVETERS S AND J SIwCE IT IS
F30% T ECESSARY 1D KEEP ACCESS TO ONE FUNCTION FILE ALSO,
331%  THE FOLLUwW]ING TABLE DETAILS THIS DYNAMIC "ASSIGMNMENT,
~3I2% e - - - - : -
{
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oo

E XL S L S=0

35t cansecnccrcnesceccssncnnvecnnncnnas
336*STREAMZ! J=0 ! J=1

33/t eeccacelecceccacacanlcencennccanan
338% 1 77! “OLDt FARRAY

!
]
:
!

§=1 :
-----------------------------.1
J=0 ! J=1 !
FARRAY ! GAKRAY !
GARKRAY ! FARRAY !
HARKAY ! WNEwO {

344 4 "7}  HARRAY ~ ! = GARRAY ! NEw] | HARRAY !

540~ 2 !  FAkrAY ~OLDO .

342%, 3 ! GARNAY "hARRAY

L L R e L L L L T T L LT )
3446%, )

QOO N A R A R AR R R R R I AR R AR A AR R AR R R AR R R AN R A AR R RN ARA R AN R A RN ANRAANR RN ARAAN
401 %,

4o, VAKIABLE DEFIMITIUNS

403x,
40“*’**#*.***‘#**t**t*tﬁ*iﬁit*itﬁﬂ****i**tttt*t*ttt*i*fi*****it**ti*t**
405+« i o ’

4y VAR[ABLE DEFINITION

410+ -

411 # A UUSED AS AN INUEX FUR THE A% ARRAY,

412 »* i B

413 = A% A STRIMNG ARRAY USED TO STUKRE THE LITERALS OF A
114 « PRODUCT TEPRPHM THAT HAS BREEMN PARSED,

415 =

416 * B USED AS "THE CONTROL VARIABLE IN A FOR=NEXT LOOP,
417 =«

418 = bo USED AS THE CONTROL VARPIABLE INM A FQOR=MEXT LOOP,
419 =

420 & B1 THE CONTKUL VARIABLE TERMIMAL VALUE FUR & FOReNEXT
421 =% LUNP It A HUBHBLE SORT PROCEDUKF .

422 =

423 = RE IISED AS A TEMPOUKARY STRIMG VARLABLE,

424 *

42s =* C USED AS A FLAG, A CUUNTE®, AnD AS A FUR®NEXT
4’26 % LO0P CUNTROL VARIABLE,

42l =

428 =& cv USEDN AS A SWITCH THAT INDICATES(LU=2) WHEN ENTRY
429 = TO SIM2 1S FRUM RACE,

430 *

431 = cé YSED AS A TEMPUOKARY STRING VARIABLE.

432 x7° T T T i

433 % D USEL &S A FLAG TO [WDICATE (Ls1) THAT A MINUS
454 x°- ) Stniv SHUULD YE INSERTED IN A TEST S3TRING,

435 «

436 x g T A& STRING ARRAY (ONE-DIMENSIONAL) USED AS

437 & TENMPORARY STUKAGE DURIMG THRE FUWLTION

438 * T T T MINIMIZATION KQUTINE,

439

440 « F INDICATES THE 1/0 STKEAM TO wHICK F ARKAY FJILE
441 « IS UPENEL,

-
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que #
443 FS USED A4S & FLAG THAT INDJICATES #HETHEN OR NOT A
quq » B MINUS (=) MAS BEENW ENCOUNTERED DURING THE PARSING
44y » UF A PROLUCY TERM, FS5=1 [MDICATES THAT A& MINUS
4o & HAS REEN ENLOUNTERED, LUCAL TU SUKR 7800,
d4u7 =
4U8 » F1 A FLAG USED TO INDICATE WHETHER AN INPUT FAULT (1)
449 = R AN DUTPUT FAULT (2) 1S TO BE INSERTED,
4590 = T ) i )
451 * Fe vHEN AN INPUT FAULT IS TU HE INSERTED, F2=1
452 » " - INDICATES THAT THE FAULT IS uUn THE FIRST [NPUT O°F
453 = o AN E ELEMENT. Fese INDICATES ANY OTHER INPUT,
454 =
4SS * G INDICATES THE I/0 STREAM TO wAICH THE G ARRAY FILE
456 = T IS OPENEU,
Y7 . .
458 Gl USED AS A TEMPOKAKY VARIABLE FOR F (R G,
459 =»
4od » T W INDICATES THE I/0 STREAM TU WHICH THE H ARRAY FILE
461 * 1S OPENED,
Hwe &« T T ) ToTTr T o - -
463 HY INDICATES THE UPPER LIMIT UF THE LOOP VARJABLE
464 « T OF SNME FOR-MNEXT LOUFPS, “SHUULD BE St »= THE
469 2 NMUMBER OF PUnS IN THE ] ARRAY,
466 » T T s - )
467 = 1 A Tan DIMENSTIUMAL IMPLICIT STRING ARRAY USED TO
a8« T T 7 STORE CIRCLIYT ELEMEMT "INPUTTLISTS, EACH ROW OF
469 = THE AKRAY DESCRIHES ONE INPUT VARIABLE OF ONE
170 & T ELEMENT OF THE CIRCUIT BEING DESCRIBED, THE
471 = VARIABLE NAME IS GIVEN IN COLUMN UNE, ANY FAULT
41277777 TT T T 7T conDITIUN ASSOCIATED WITH THE InPUT IS
473 = GIVEN IMN COLUMN TwU., THE THIRD COLUMN INDICATES
UTY AT T T T WHETHER TOR WOT TTHE INPUT IS A PRIMARY INPUT.
475 # ~ '
"470 2 T IO T 7T AN PUINTER TU THE NEXT ROW UF THE I ARRAY TO BE
L dIT LOADED DURIWG TMPUT UF THE CIRCULIT DESCRIPTION,
478 # 777 777 77T THE FINAL VALUE OF 10 INDICATES THE MUMBER OF
479 * HOwS UF ARRAY I THAT APt USED,
dRQ w T T - B :
481 # 11 THE' COMTROL VARIABLE IN THE PRIMARY FOR=NEXT LOUP
YRS AT T T TT 7T TOFTTHE CSIMZ MAINTPRUGRAM,  IN TMISTCONTEXT, IT
483 # SERVES AS A PUINTER TO The N AND P ARRAYS,
Y- S 2 T '
485 J USED AS A& SWITCH 10O INDICATE WHICH FUNCTION TYPE IS
H8e - BETNG GENERATED,  JS0 INDICATES 0<FiN, — 7~
487 J=1 INDICATES 1=fN,
R TR T T T T T T v T Tt T T e s e s
‘489 Jb  USED AS A TEMFURARY STRING VARIAHLE INDICATING THE
490 * - TTD TNUMBERTOF AN ECEMENT "IMPUT, ~ T
491 =&
Uug2 T K TATSAIICH INCICATING AHICH ARKAY F (r=1) OR & (Kk=0)

493 IS TO BE LOADED WITH A FUNCTLION,




494"
495
4906
497
493
499
500
501
502
503
S04°
%05
506
Yot
508
509
510
511
512
513
514
515
516
517
H1R
919
520
521
“Yee

Ui
n
w

H2d
52%
5296
527
528
529
530
531
532
533
534
535
S36
95357
538
539
Sadg
541
S42
543
544
549
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*
L PEPRESENTS THE LEMLTH OF A STRINL. VALUE IS
FSTASLISHED BY THE LEN FUNCTION,

T N W

1
i

1,02 USED TO InNDICATE THE LENGTH OF TER™S DURING THE
TERM UkDENING PRUCEDUKE,

o

1
b
1

N A TwO RIMENSICHLAL IMPLICIT STRING ARRAY USED TO
STORE ThHE ELEMENT DESCRIPTIOHS AMD INTERCOUNNECTIONS
OF A CIRCUIT, BACH ROw OF THE ARRAY CORRESPONDS TO
- T N QNE FLEMENT OF THE CIRCUIT. CULUMN ONE CONTAINS
THE ELEMENT OUTPUT wNAME, COLUMN TwyU IS THE ELEMFENT
- TYPE., COLULMY THFEE IWDICATES THE FAULT CONDITIOM
OF THE ELEMENT QUTPUT, COLUMN FPUOUR INDICATES
WHETHER OR 40T THE ELEMENT QUTPUT IS A PRIVARY
QUTPUIL OF THE CIRCUIT,

¥ % % ¥ ¥ X X ¥ 3 »

-7 KE® FUNCTION SET ARE EGUAL (NO=1) OR ARE NOT EqQuaL
(NO=0),

B | INDICATES THE NUMBER OF ELEMENTS M THE CIRCU[T.
i COMSERUENTLY THE NUMBER OF ROwS IN N AMC P,

0e FLAG ULSED T INODICATE IF SIMULATION IS TO 8E

COMTIHUED FULLOWING THE DETECTION OGF A PNSSIHLE
OSCILLATION, NZ2=1 MEANS TO CONMTINUE WHILE
u2sn vmeEANS TO STOUP.

P a TaN DIVELSTGMNAL NUMER]C ARRPAY USED T STORE
POINTERS TQ THF INPUT LISTS STOKED In ARRAY [,
ROn I OF P CORRESPUNDS Tu ThEF ELEMENT DESCRIBED
IN RO I GF AWRRAY N, COLUMN ONE OF P CONTAINS THE
HUVHEKR OF INPUTS TO ThE ELEMENT #HILE COLUMN TwO
CONTAINGS THE POINTER TO THE ELEMENT INPUT VARIABLE
LIST STORED 101 AkwAY T,

% ¥ % % % % X % ¥ % ¥ N ¥ B X N N N ¥ »

PO USED AS AN InNOEX TU THE IwPUT LLIST OF
- AN BELEMENMT, PO IS ADGED YO THE INPUT LIST PUINTER
Tr) OBTAIN THE POWM OF I COKFESPONDING TO THE INPUT,

i
t

o A T.40 DIMENSIUNMAL IMPLECIT STRING ARKAY USED TQ
Tt T "STORE PAIRS OF ELEMEMT {JAMES THAT ARE CKOSS
CUUPLED Iw THE CIKRCUIT, EACH Ruw CyUxRESPONDS TQ
o A CRNOSS=COUPLED PAIR, THE NAME OF QNE ELEMENT OF
THE PAIK IS STOKED TV CutuN UnNE AND THE NAME OF
T OUTHETOTHER ELFVENT IS STURED I COLUMN TwQO,

4
'
i
}
I
t
!

1 THE “YUMBER CF CROSS=CQUPLED PAIKS COF ELEMENTS IN
THE CLlrRCULIT, ALSO THE nUMBReR OF ROwS 1IN Q,

I w36 % % % » % % % % % % % % * » %

R THE RIPPLE-TIME VAKIAHLE,

'
|
'
|
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546 =*
347 RJ KIPPLE=TIME LINIT, IwPul BY THE USER,
S48 T T T ) ) )
S49 = R1 Tk vALuUE DF RIPPLE=TIME (R) AT THE HEGINNING OF
550 = T A MEa [NPUT=TIME (T), NEEDED TU UVETERMINMNE IF A
551 = , POSSISLE GSCILLATIUN CONDITIOM EXISTS,.
952 N S B
553 = K9 A SWITCH INMDICATING AHETHER OR NOT RACE ANALYSIS
554 * T WwAS SELECTECL. R9=U: wAS SLLECTED(OEFAULT VALUF),
S55 # R9=1: NOT SELECTED.
1Y O Tt
557 = 5 A SAITLH INUICATING WhICH CHANNEL TO USE wHEW
888 & T 7T T 7T TACCESSING FUMCTIONTFILES.
959 =«
S60 & f INPUT=TIME VAKIABLE,
561 *
Se2 » = T 1V TINPUTeTIME LIMIT, INPUT BY USER,
563 » ’
Sed 2 T TTTTTT T TTTATYHNE=UIMENSIONAL, OME<-ELEMENT ARRAY USED IN THE
569 * CUNVERSION OF THE INPUT=TIME vALUE TO A STRING,
S66 & T T T To T T T T :
567 = v A TEMPORARY VYARIABLE USEU TO REPRESEMT THE
S8« T T T wUMERTC VALUE U A STRING VAKIABLE,
569 =
570 ¥ =~ A USED AS A POUINTER TO THE H (RESULT) BKRAY DURING
Y741 = The AL HDU\'INt.
S72 T T7C T o - .
573 » X USEVU AS THE CONTROL VARIABLE In FOR=NEXT LOUPS,
Ts74°x T T T 7 ) ) - - -
575 » X0 A TEVPURARY VARIABLE USED TO STOKE THE SNRT LOOP
.T5767x T T TUIMIT LN THE TERMTSORTTROUTIwE,
577 =
578 « - XI™"77A TEMPORARY VARIABLE USED TO STURE THE NUMBER OF
© 979 & TERMS I THE FUNCTION BEING SORTED PLUS 0ONE,
i\ SA0 # - T B - B T -
581 = x2
582 &~ T oo T T T
583 = £3 _USED A8 THF CUNTROL VARIABLE IN A FUR=NEXT LOOP,
S84 & T e -
585 « xb USED &S A TEMPORARY STRING VARIABLE TU STORE A
SR6E % T T T 7T OTFAULTTCONOITIONTTO BE INSERTED., ALSC USED AS A
587 % TEMPORARY VARIABLE TO STORE ONE OPERAND DURING THE
TH8 ¥ 7T T T T T RTORANIY QPERATIUN, T T )
Y89
"8Q9Q a T Y T T UISED AS TRETCOMTRGOL VARIABLE CIN FOR=NEXT LOOPS,
''591 = ALSO USEL' AS THE PUINTER TO THE H (RESULT) ARKAY
892 &7 777 T T TTTTIRIRTAG THE Ak ROUTINE. T TALSO USED AS AN INPUT
' 598 & VARIAGLE If THE [wPUT=MODE CHamrE ROUTINE,
59y W T —
595 * Yi USED AS THE COMTRUL VARIABLE 1N FUR=NEXT LOOPS,
595 & o ’

597 * YS A PARAMET&R quILAIIvG IHE M@xlmum NUMBEE Of TER&S




5957
599
600
601
602
603
604
609
606
607
608
b0v
610

HOUXR AR R R R AR AR R R RN AR AR KA AR A AR AR A R AR AR R R AR AR P AR A AR AR AR A AN AR R AN AT AARRA

801+
B802*
803*

BOURAR KR KA AN R R kR A AR P AR AR R AR N AR AR AR AN R AR A RN R AR AR A AR AR AR R AARAR AR AR &

“BOS*
809
810%
811
8124
813
Bl1ux
315#

316+
817+

“818%
819+
B204
8214
B22#*
823
B4
325%
326
8eT*
828 *
B29*
Bs0#
Bsyr
8324
B33
8544
835

8364
337 %
Blg#+
339
BUQ*

% % % % X % ¥ X ¥ ¥ ¥ »

841

Yh
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THAT CAiv B3F STNRFD 1

FunCcTiog,

THE FUANCTION FILE OF EACH

USED AS A TEMPURARY STRING VARIABLE TO STURE THE
HAME CF A LIVE TO BE FAaulLTED. ALSU USED AS A
TEXPURAKRY VARIABLE TO STORE GiNE UPEKRKAND

DURING THE DR ﬁhU THE AwD FUUTIHES,

USED AS 3 TEMPORARY STRING VARIABLE
TERMS BETAHEEN ARRAYS, ALSU USED AS
VARTABLE, ALSOTUSED AS A TENPORAKY
STORE THE RESULT TEhVW DUKING THE UR
ROUTINES,

TO TRANSFER
AN [NPUT

VARIABLE T0O
AMD THE AND

SUBROUTINE GESCRIPTIONS

PROGRAVMER UvEFINED SUBKUUTINES

LINE

5000
6000 -
6400 -
05090
7000°
7290
7800
8000~
“B2s0
B -1-3-1 U
9000~
T 10000
11000

13000

DESCHIPTION

FUNCTIOMN=FILEL TO ARRAYeFILE THRANSFER,
FAULT/CONSTART=VALUE INSERTIOM,
MINI=400,
AINI=uR, OR®S FAULTED VAPIABLES ~ITh FF FUNCTION,
0% SUBROUTIME, |

TERY SORTING.

PRODUCT TERM DISASSEMBLY INTO LITERAL COMPONENTS.,

A%D SUBKOUTINE,

T ZERN PRODUCT TERM DETECTION,

LITERAL SORTING,

ARRAYFILE TU FUNCTIONFILE TRANSFER,

“OLD FULCTIGH SET/MEW FUNMCTICN SET COMPARISON,

NEA FUNCTION SET PRINTING,

OSCILLATION DETECTIUN,

BNG®S FAULTED VARIABLES wITH FF FUNCTION,
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| 842+~ 17000 TOFUNCTIUN MINIALZATION,

| Byl

C 844% T TIROOO T I 9PUT=M0DE CHANGE,
345«

T UV A R AR AR AR F R AR R AR R R R R AR AR A R A AR R A AR R A A R A AP AR A AR R R R A AN A N AR AR R R A AR AR d
901
92 T T OIMENSIUN STATEMENTS
90 3*
GOUM R AR AR A AR AR kAR R AR R AR AR R AR R AR R AR R AR AR RN AR AR IR R AR R AR A AN AR AR AR R ARk h
909 »
910~  TOIMmTW(2Ju,4), L(G00,3),70(%0,2), P(200,2) T

920 DIM AS(51), DB(51)
9307 TormTUCYy T T oo ) -
' 999

L0 R A A AN A R AR A A AR R A A RN R AR R R R R IR R R IR R RN R R RANAN IR R AT R AR AN AR AR AR RN AR
\lUOltitkt*th*ttttlﬁtifitttttt*tt**tﬁik**t*tkttt*ttt*ttttttkttttt*tttt*

| toves 7" i .
[1003# START OF MA{N PROGKAM .
[160ﬁ*——“'“'—m~_““‘"m— T T o i ) T i

llOUﬁtttQtttitt****i*tbit**ti*ii***ﬁ*ttt*tiititt*i*ti**t*ﬂ*t*ttitt*ttt*
Tl O A AR R Rk A AR AR AR R R AN R AR KR AR AR R A AR R AR AR R AR RN A RN R AN AR R R A AN R AANA R AR ANRR
F1OQT7x

1008% T o - T T

1010 OPEn "OLDL" TO » INPUT UPDATE
1020 NPEN "ubkvd™ T0 s INWPUT UPDATE
1030 UPEN "NEwO" TQ ¢ IMPUT uPDATE
TOT0 NPENY "NEATI™ TO ¢4, INPOT UPRATE ™ — 7777 - ’
11100 H9=400Q \*ASSIGN VALUE TU LOGP LIMIT PARAMETER,

[Vl VI

ea se oo

1105 YS=s190 T \%4SSIGn FUNCTIUN MAX LENMGTH PARAMETER,
1120 INPUT=$ \#SELECI SEQUENTIAL FILE ACLESS MQODE,

d129 IF CO=271henN 1450 \N*CHECK FUR ENIRY FRUM RACE,

1130 $=0 NcINITIALIZE FUNCTION FILE SWITCH,

1135 PRINTTENTER "IWPUT=TIME TIMIT I \#PRINT IwPUTeTIME LUIMIT -
1136 *EMTRY ™MESSAGE,

P1do IwPUT T TO 77 7 TTTNRENTER INPUTeTIME LIMIT,

1145 PRINTUENTER RIPPLE-TIME LIMIT";\#PRINT KIPPLE=TIME LIMIT
1146 - T TTRENTRY TWESSALE, T

1150 INPYUT RU \2ENTER RIPPLE-TIME LIMIT,

LI5S T=1 —° T 7°7 7  TONAINITIACTZE 'INPUTeTIME VARIABLE, -
llov RI=T \#SAVE RIPPLE=TIME VALLE AT START OF NEW INPUT=TIME,
1185 R2R1 7T 7 7T T T ONFINITTALIZE TRIPPLE=TIME VARIABLE, =~
(170 FOR I1=1 TU Np \*BEGIN PHIMARY SIMULATION LOOP,

V{79 IS0 T 7T T T T TUNRIRT I TALIZE FUNCTION TYPE SWITCH,

180 PO=0 \AINITIALIZE INPUT LIST POINTER INDEX,
185 T TTKST NAINTTTALIZE FUNCTION "ARRAY SwITCHs -~ ~—°
1190 *#LUAD FIRCTION ArkAY N\GOSUB 5000

1957 T IFTTIP(T172) +PU, 2)S"FF" "THEN 1215 o T
190 *IS ThHE ELEMENT LNPUT FAULTED?

200 TTFZE1TT T 77T OUNRIF OYES, SET FLAG ISDICATING FIRST INPUT,
20Y Fls1t \#SET FLAG INDICATING INPUT FAULT,

ZI0 " TATSERT FAULT, NGCOSUB 860Gy """~ =77 77~ )
219 IF NG, 2)="DELAY" ThFn 1320N+CHECK FOR DELAY ELEMENMI

————— = —— e — —— e cm— e —em e -

| —, - —_— - — —— e -, -




\

e4

1217 “PO=PU+1]
1220 aLUAY FUNCTIUN LBk AY G AGHSIH S990
1229 IF I(P(T1,2)+P0,2)="FF" THE' 1245
1226 xS ELEMENT [NPUT FACLIED?
123067 Fil=1 T \N2SET IwPUT FAULT FLAG,
1235 Fe=2 \*SET FLAG I7-ULICATIWG 2NU NR > [wPUT,
1240 #TWSERT FAULT, \GOSUH oly® ]
1245 IF N(I1,2)="CFF" THEN 1317\#ChECK FUR U FLIP=FLOP,
1247 TFJ=0 THEN [270\=1IS ZERO=FN BEING COMPUTED?
1250 IF N(I1,2)="NAND" THEMN 1260\*0Lk=Fn IS BEING COMPUTED,
tesy —— & 77 «CHECK ELEMENT TYPE,
1255 IF NCLL,2)="N0ORT THEN 1280
12060 = ~“#PERFORM QR OF T4PUT  FUNCTIONS.\GOSuUB 7000
1265 *PRYCEED TU WNEXT INPUT IF ANYN\GGTO 1285
1270 IF 40I1,2)="NAND™ ThHEN 12BONKZERCO=Fi IS BEIwWG COMPUTED,
1271 *CHECK ELEMENT TYPE,
1275 IF N(I1,2)="N0OKRY THEW L1260
1240 *PERFURM AnD OF INPUT FULCTIOMS,\GOSUE 8000
1285° ° "IF P(I1,1)=2<P) ThEn §1320\#HAVE ALL ELEMENT IMPUTS’
1286 «BEEN PROCESSEDL?
12730 FOR x=1 TO H9 \#2MO, LDAD F ARRAY wITH PREVIOUS RESULTANT,
129% INPUT $H3 &, Z8\aGET TERM FRUM H APRAY,
1500 PRINT :F:X,Z5\2PLACE TERM IN F ARRAY,
1304 IF 232" " THER 121 7\*EMND=0F=Fyn( 110N7?
1410 WEXT X \* REPFAT FOF wEXT TERM,
1315 *QEPEAT FUOR NEXT ELEMENT T0PUTN\NGUTO 1217
1317 *CALL"DFF ROUTINENGGSUB 14000
1518 STUP
1320 IF N(IL,3)="FF" THEM 1335\*ALL INPUTS HAVE BEEWN PRUCESSED,
1321 x(CHECK FOR FAULTED ELEVMENT UUTPUT,
1325 Fl=2 \xSET FLAG FUK QUTPUT FAULT,
1530 AfouStRT FAULT uN ELEMENT NUTPUT N\GOSUE 600U
1335 *TRANSFER RESUULTANT FnN TO FN FILE,\GOSUR 9000
1349 IF J<>0 THEw~ 1355\2nAVE BOTH FNS mEEN COMPUTED?
1349 J=s1 - ‘\*NG, SET SWITCH FOK NNE=FUNCTION,
1550 AREPEAT FOR UNE=FUNCTIGH\GOT( 1180
1599 NEXT "It \AREPEAT FUKR NEXT ELEMENT,
1360 MOS0 \*ALL ELEMENTS HAVE REEN PROCESSEU,.
“136¢ Tt kCLEAR FUNCTION SET BEGQUALITY FLAG,
1565 ACHECK FUNCTION SET EQUALITYN\GOSUB 10000
1370 °1F ~N0O=1 THEN 1380 \*AKE THE FUNCTION SETS EAUAL?
1379 %40, PROCEED wITh ANALYSIS,\GCTUO 1410
1380 RzsRel— " ~ °~ ~° \xSUPPRESS RIPPLE=TIVE INCREMENT.,
1590 1IF TI>=TU THE') 1499\ «HAS [uPUT=TIME LIMIT BFEN WREACHED?
1395 T=T#1 \*h0, INC INPUT=TIMe VARIABLE,
1400 Ri=R+} \xSAVE NEv. R1PPLE~T]IVE VALUE,
1405 #CONTINUESTVULATION, \GQTO 1475
14160 IF Q(1,1)="" 19Ew 1450\*CROSS=CUUPLED ELEMENTS?

1415 TF RY=1 THEN ]dS0 \ARACE ANALYSIS SELECTtD?

1420 IF

1425 CLOUSE
1430 CLOSE

H=]1 THE.: 1450 \#F[RST RIPPLE STEP?
21 \*CLL3E ALL FILEDS,
L
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Tia3s CLgse T T T o T Te . . - -
1440 CLOSE 34

[4d5 CHA&IN TINK "PACEDGC™ ~ \*PERFURM RACE AMALYSIS PROCEDUKRE.,

1450 IF 41<>2 THEN 146S\*UHECK OUTPUT MUDE,

T18SS  *PRINT TATEST EQUATION SET \GOSUB 11000~

1465 #PFRFOKM yUSCILLATLION AMALYSIS PROCEDURE ,\GNSUB 13000

1470 [F 02<>1 [HE ¥ 1SAS\*POSSIBLE OSCILLATIUNS i

1475 R=K+] \«NQ OQSCILLATION INDICATED,
{47 - I 7T 2INC RIPPLE=TIME vARLABLE,
1480 S=1=5 \*SwITCH FUNCTIUN FILES,

T {U48S *CONTISUE FOR NEXT RIPPLE=TIME INCREMENMT N\GOTU 1170 T
1489 *InNPUT=TIME LIIMIT HAS BEFM NEACHED, INCREASE LIMIT?
1490 PRINT"D0 ruU WISH TU EFTFR A wEw TIME LIMITeeYES/u0, <CR>SNO,":
1495 [PUT 2% \2ENMTEN RESPUNSE,
1500 IF Z3<>"YES"™ THEN 1585\xIF AND, EXIT PRUGRAM, -
1909 PPINT"ENTER “E"‘J INPUT'TIME LImIT™;

1510 INPUTT TV T ON#ENTER NEw INPUT=TIME LIMIT,
1919 PRINTIYNMEN InPUT nunt-TvEs/nu <LR>SNQ,":
[s20” TwPUY 23 _” \*ENTeR RESPONSE.

1525 IF 26<>"YES" THEN 1395

T IS30 T *ENTERTNEW TVPUT MQCELN\GOSUB™ 18000 ~ . o

1539 *CONTINUE SIMULATINON, \GOTU 1395
1945 760TO 1585 T T
1560 PRINTPENIER Mpw [NPUT=TIME (IMIT";

TT1565 [NPUT T T T TTNAENTER MEN INPUTeT[ME LIMIT,

1570 PRINT"EwnTER Mg RIPPLE=TIME LIMIT®:

“TS7S INPUT RO N*EANTER NEW RIPPLE=TIME LIMIT, o )
1580 6010 1170

AS85CLOSE 177 77 77 N#*CLUSE ALL FILES.

1590 CLOSE 32
1595 CLUSE T3 7 7T 7 o T )

1600 CLUSE 34

1601 PRINT "GENFRATE TEST SEGUENCESS=YES/NO, <CR>3MQ."; ™ " 7
1692 INPUT £% \*[MPYT KESPUNSE TO QUERY,

1603 TF7ZF<>"YF 3™ THEF 1605\4D0HOT GENERATE SEU IF NO,

1694 CHAIN LINK "TESTGHDUCT

i

L T60S CHAT Y LINK "S{IDUC™  \NarETURN'TO INPUT PROGRAM,

COOU R AN R AN AR AR kA R AN AR R AR AR AR AR RN AR AR R AR R R AR R AR AR R ARSI N AR RARAN KRR ARA R AR
CO ) A R T N A R A R A R A A AR AR AR R R A A S R AR A R R AN AR AR R AR R A AR AR P A A ARARRARN R A RRA NN
2002 SUBRUUTINES *
Tl 0 D A kAR AR R AR A R A RN R RN AR AR AR AR A RN R AN AR AR AR NRRRARR AR R AR RARA R AN AN R AR A AR
OO Rt A A A A AR R AN R AR R AR R AR A AN RN R A RN AR R R R AR R RN AR AN R AR A S RARR A DR AR AR AR
SO0 ATT T T T T SUnROUTINE TGO TRANSFER FUNCTIUNMN FROUM
S0Q2+ FUGCTINN FILE TO FUNCTION ARRAY,
SO0 3N AR R AR AR R P R AR R R A A AAR R AR R R R R R A RN N AN R AN RN I R P R AR AR AR R AR R AR A ARRK
5004 ImPYr = 0 \xRETURN TO NORMAL LMPUT WODOE,
TQ00Y F2=J=3 2% JaS\bZ 35+ =2 A JRS\HSF+2\*COMPUTE CHANNEL NUMBERS FOR
50Vve6 &F , G, AN H ArKAY FILES.
"S5007 CLOSE TINTULUSE 2 \CLOSE ¢3\NCLUSE "¢4\*CLUSE ALL OPEN FILES,
5008 IF NUI1,2)="DELAY" THEN SAUONADELAY ELEMENI?
"S009T0PENW "FARREY™ TU F, INPUT UPDATEN«QPEN FILE FOR F™ARRAY, -
5010 Pk "GARKAY" TO 3G, IHPUT UPDATE\*UPEN FI' FOR G ARKAY,
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SOTT OPEN ""HARRAY" TJ "tm, I PtiT LPDATEN4QPEM FTLE FOR H ARKAY,
S012 Ik 831 THE« SJ18 N+DETERMIGE HILCH FILE SHUULDL BE ACCESSEND,
5013 IF J3l THEN S01é6  \NALAST FN SET I+ OLD FILES IF S=0,

9014 OPEN "OLOL™ 10 $1, [HPUY JUPDATENANEED A ChNeeFw IF Jso0,
TSO0{S WGOTO NEXT 'STEP ™ "\GQTu 8922 ~

5016 WPEI "OLDO™ TO 22, INPUT UPDATEN®GEED A ZEwQ=FWN IF Jd=1,
5017 *GOru NEXT STEP, \GOTO 5922, °

SOL8 IF Jsi THEW S921  NaLAST Fh SET [N New FILES IF S=i1,

5019 OPEN "NE«1" TO :4, INPUT UPDATFNANEED A CNEeFN IF J=0,
5020 *#G0TO WEXT STEP \LOTD Sue2

S02T PPEN "NEWO""TO :3, INMPUT UPDATENANEED A ZERO=FM IF J={,
5022 IF I(PCI1,2)+P0,3)<>"YES" THEN S5135\x15 THE ELEMENT JINPUT

5023 Tt T *4 PRIMARY [INPUT OUF THE C[RCUIT?

Y029 *YES, [HEREFQORE, THE LIwPUT FUNMCTION MUST BE CONSTRUCTED,
5030 U(1)=T+240 \N*COMPLTE ESBCDIC BEQUIVALEWT UF [NPUT=TIME,
5040 CHAMGE U TO T3 \NACUNVERT INPUT=TIME TD STRING VARIABLE,
5050 IF J<>0 THEN SU8ON&FOkM ZERU=INPUT QR ONE=[nPUT?

H060 l3="" \x/ERQ=FN NEEDS A ONE=INPUT,

"SOT70 *COANTINUE TO MEXT STEP\GOTO 5090

5080 Zfz"=" \#*ONE=FN NEEDS A ZERU=INPUT,

S090 IF K<>1 THEN 5120 \4vhICH ARRAY IS T0O FE LOADED?
9100 ARSI(P(L1,2)+PU, 1)+ Zb+TONKXLOMSTRUCT [NPUT EXPKRESSION,
5102 PRINT :F31,X% - " \APLACE EXPRESSION IM F ARRAY,
5109 PrlImE sF2,". " \NxLOAD ENp=QF=FUNCTION MARK,
%110 ACONTINUE TO NEXT STEP\GNTO S300
5120 YPSI(P(L1,2)¢PO,1)+Z5+TH\2LOLSTRULT [HPUT EXPKESSION,
9122 PRINT $Ge17Y% - ° "\*LUAD EXPRESSICM IN G ARRAY,
5125 PRINT :G:2,"."\*L0AD EtiD=UF=FUNCTIUN MARK,
| 5130 «CONTINUE TO MEXT STEP\GOTU 5300
5134 *ELEMENT IWPUT IS MOT A PRIMARY INMPUT, GET Fii FKOY FILE,

5135 J3=T(P(I1,2)+P0,3) \N2GET IANPUT ID MUMBER,

5140 vavaL(J$) \N*CONVERT 10 T A nUMEKLIC VARLABLE,
5150 INPUT $J=24S*#J¢325+1:YS«(Vvel),XS\*PETRIEVE FN MAME FROM FILE,
510 Fuk X331 TO 19O \xJRANSFERS TER™S OF FN FROM FILE TO ARRAY
51170 THPUT $J=2xS52J+3xS+1,YE\2GET TEHM FFOM FILE.

5184 PRINT G X, Y3 \N+PLACE TEKM iy AMRAY,

5190 IF Yo="," THEN 5260 \2LOUK FOR EnD OF FUNCTIOLN,

5200 NEXT X \N2REPEA] FUR MEXT TERM,

5260 IF K<>1 THEN-S300 S NRLUAD F ARRAY?

5270 FUR Ys1 TU X \2YtS, TRANSFER FROM™ G TO F,

5280 INPUT :GsY,YD - NEGET TERM FRDM G,

HY2Hss PRINT SFpY,Yd \*PLACE TtkM IN F,

529¢ NEXT Y~ " 0 T T OTT\N*KEPEAT FOK NEXT TERM,

5400 K=V \:CLEAKk THE awkAY Sw[TCH,

S50 InPUTES \*SEQUENTIAL FILE [NPUT MODE,

Y810 RETURRA NeRETURNS TGO MAIN PRUGRAM,

SAU0 HIST+J+5K3=2x5xJ ~ \«CEFINME CHAMNEL FUNCTION FUR KARKAY,
5492 (PFMN "HARKAY® TO tH1,INPOT LPUATE

5403 IF S=1 THEU! S440 \*CHFCk FUNCTION=FILE Sw]ITCH,

SU05 IF J=1 THEY 9429 \xCHECK FUMCTYION FLAG,

5410 GPEN "OLDO™ TG :2,1nPUT UPDATE

5420 GOTU SSvY




!

t

S42% OPEN"OLDLI" 10
54359 Gurly {500

87
1, [#PUT UPPATE

S440 TYFTJ=s1 THEY 5460 \*CHECK FUNCTION FLAG,
5445 OPEaN "HNEWO" 10 33, [4PUT UFDATE
789485 GQT SSLe T T T T T T
5460 OPEN "NEAL™ TOU 2d,INPUT UPDATE
5500 [F 1(P(11,2)23)<3"YES" THEN SS6U\N*LRECK FOR PRIMARY INPUT,
S50% U(1)=T+240 \*CO~PUTE EBCLLIC OF TIME,
5510 CHANGE U™ TU T$ "\«CUMVERT TIME TO STRING. i
5515 IF J<>0 THEN S$530 \4CHECK FOR O=FN FOKMATION,
5520 Z§=n=" 7 T \*FORM e INPUT VARIAbLE, =~~~ T T 7
5525 GUTG 5935
8830 sy T T T T \*FOKM [MPUT VAKIABLE, — ~~ 777 7 -

5535 Y33[(P(11,2),1)+Z5+TH\*COMPLETE VARIABLE FURMATION.

'S840 "PRINT fhiz1,Y3 \*xLGAD FUNCTION,

9549 PRINT tnl32e"."

5950 INPui=$'“"*’ T \+CHANGE INFUT MUDE, ~

5555 RETURW

5560 JST(P(IT,2Y,3)  "N\=LET TINPUT MAME INDEX, =~ ~ 77 ”
5565 v=vaL(J%) \&«CONVERT INDEX TO UMERIC,

TSSTU INPUT T s 2¥5=T #2257 JTYST (VoY , XE\N*GET "1{ikUT FUNCTION,

SS7S FUw Xx=1

g 1000

\sLUAD TERMS OF Ineyr FUNCTIUN.

55807 T TTINPOT tZ2+S=J+24S5xJ,¥Yy T T
5589 PRINMT sHl:x, Y%
85590 C T IF y3I="." THEN Seuvd T "
5598 WEXT X -
56007 THMPUT=F NACHANGE T INPUT MODE, — —~ ’ T
5604 #(CLUSt ALL FILES,
5605 CLUSE "INV CLOSE :2\ CLOSE 23\ CLOUSE :4d
9609 *REOPEM FILES FOR NEXT PROCESSING STEP.
“Sol0 0OPEN "FARRAY® TU $F,INPUT TOPDATE
S561% UPEN "GARRAY" TO $G,InPUT UMLATE
‘5620 GPEn "HARRAY"™ TO 3R,INPUT UFDATE o -
S625 (F S=1 THEM S6d0 ‘
5630 IF J=1 THE 1" S635™
5631 OPEN "OLOL"™ TQ %,
5632 G0IU S7TDO
S635 OPEN "OLDO™ 10
9637 GOTG S700—
S6dQ IF J=1 THEN SbSO
“SEAS TPEN "NEWT"TT(0 3¢
5647 GUIO S7TUU
BeS0 OPEN "REWO™ TO $3,1WPUT UPCATE
9700 RETUKRHN .

INPUT HPDATE

.ZpINPUT UPDATE

» InPUT” UOPDATE — - )

T B0 T A R AR R R AR RN R AR AR F AR RN R AR AR R AR R R A RN A N AR AN R R R AT AR AR R ARG R NN AR NA R RN R A A

6001+

SUHROUTINME FOR IWSEKRTING

T6002%

TFAULTST AND CONSTANT IFVPUTS., = & o

bUDStt****ttﬁitti***kitttii**t*ttitt**tk*tﬁ*ti*t*k*t*ttt*t***tti**tt**
"o0f0 TF FI=Z THEN o800 \*CHECK FUR GUTPLT FAULT (Fl=2), ~

6020 A3=[(P(I1,2)+PU,2)\xGET INPLT FaULY OR VALUE,
TBO3T YEST(P T 2T #P0, T\ AGET "IwPOT CINE NAME ™ i

6035 T u(ll.e)'“DtLAY“ THEN 6600\N*1S ELEMENT A DELAY ELEMENT,
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6040 IF FZ2=2 THEW 6070 \xJS THE INPLT ThE SECCMD OR HIGHEPR?
6050 G1=F \N&THE FIRST INPUT, U3t ARRAY F,
6060 #CONTINUE TO NEXT STEP\GCTG 6100
6070 (1=G6 \NaYES, ISt AkKAY 0,

LG0T TF X3="30" THEMN61SUNYIDENTIFY FAULY OF CONSTANT VALMUE,

6110 1F x5="S1" THEN 6200\xTRALSFER CONTROL TN PRGPER KNUTINE,
“6120 IF X3="0" THEN 6250 o -

6130 IF x$="1" THEN 6300

6140 PRINTTINVALID FAULT™ — °

6145 S§TOP ;
61507 IF J=0 THEN 6180 N\=ChECk FUNCTION FLAG,

6160 Y$S3YB+"a"® \#INSERT STUCK=AT«ZERO SYMBOL,
6165 =R FAULT CONDITION WITH FF FUMCTION,\GOSUB 6500
6170 RETURN \N*RETURN TO MAIN PROGRAM,

6180 YESYFe"=a” \*INSERT NOT STLCh=AT«ZERO SYMBOL,
6185 xAND FAULT CONDITION WITH FF FUNCTION,\GUSUs 6400
6190° RETURN™ \Nx*RETURN TO MAIH PROGRAM,

6200 IF J=0 THEN 6250\*CHECK FUNCTIUN FLAG,

6210 YF3YF+"= "7 7 T \NAINSERT NOT STUCK=AT<ONE SYMBGL,
6215 #AND FAULT CONDITIOHN WITH FF FUNCTION.\GUSUB 6400
6220 RETURN \ARETURN TO MAIN PKOGRAM,

6230 YPIYHe"L" \#lNSEFT STUCK=AT=0ONE SY4BOL,

5235 *0OR ThHE FAULT CONDITION WITH FF FUNCTICON,\GOSUB 6500
6240 RETURN \xkETURN TO MALM PROGRAM,

6250 IF J=1 THEN 52B0 \xCHECK FUNCTIUN FLAG,

6260 PRINT 3G131,"1" \xLUAD INPUT VALUE UF ONE,

6265 PRINTTIGY;2,",. " \N*LOAD END=OF«+UNCTIUOM MARK,

6270 RETURM \NARETUKN TO MAIN PRUGKAM,

6280 PRINT :G1sl,"0" \xLTJAD INPUT VALUE OF ([ZEKO,

6285 PKRINT :Gl1;2,"." \&LUAD ENU=UF=FUNCTION MARK,

6290 RETURM \*RETUFwn TO ~ALMN PRGGRAM,

0400 1F J=1 THEMN 6260 N2(HELK FUNCTION FLAG,

5510 aJ=0, T \GGTN 6280

BUOD A A A A AR R A A AR R AR AR AR AR AN AR R R AR R R R R AR AR AR R R AR AR AN AN A ARARAAARRR
641 SUBRDUTINF TO AnND FAULTED VARIABLES WITH FF FUNCTION,
6402 % FF FUNCTIONH MAY RE IN Fy Gy OR H AKRAY,

6U) S5 G1 MUST HE ASSIGMED THE VALUE SPECIFYING

64 Y» wHICH ARRAY CURLTAINS THE FF FUNLTION,:

DU S A A R A A R R A AR AR R AR A KR R R IR AR R R AR AR AR R AR R A AN AR RN R R AR ARR AR RARARRNAARA
64l Fok Yi=1 TO H9 \xAiD FAULTED VARJABLE wITH EACH TERM OF Fiu,
6420 INPUT 26G1:Y1,Z3\*GET TEPM OF FUNCTINNM,

6425 IF Z%="0u" THEM od7O0O\*CHECK FOR ZERO FuUNCTIUMAL VALUE,
64830 T TTIFTZT="," TTHEN 6470\ «CHFCK FOK END OF FUNCTIOQN,

6435 IF Z6<>"1" THEN oddON*CHECLK FUR OME FUNCTIONAL VALUE,

436 T Z¥=YE T T T \2IF Z%=1 THEN LET ZS=FAULTED VARIABLE,

6437 ACOMTENUE TO MEXT STEPNGUTU 6450

TeqaAVTTT T IFEIIF4YY T 7 O\RIF Z%<>0 THEN CONCATEWNATE ThE TERWS,

0451 PRIMT 2i1sY 1, ZbN& S5TURE THE MUDIFIED TERM,

6460 TEXTTYI TTT\NXREPEAT FOR NEXT TERM,

6470 RETUKI] \NxRETUKN T0O FAULT INSERTION SURKUUTINE,

OOV AR AR R AR AR A AR AR R R AR AR AN N A RN AR AN R R AR R AR AR AR A AR R AR R AR AR AR ANAA A AR AR
6591 # SUHKAOUTINE TO Ok FALLTED VAKIABLES wITH FF FUNCTION,
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6502% T T FF FUnNLTIur MAY BE IN F, b, UR H AKRAY, B
0504+ Gl ~UST BE LUADED wIfA THE valLUE UF F, G, OR H,
I I I Iy mMmMm I I mImmMmMmMm MM T T M ™
6510 FGr Y1=] TN H9 \xSCAN [EKIS QOF FF FUNLTIUN.
L 052u7 T TINPUT iGIT YIS ZHNAGET Teke FRUM ARRAY,S )
6525 [F Z35=")" THEM nbSUN*LOCKR FOR (ERO FUMCTIONAL VALUE,
6927 T IF Zo3"1" THEN 657uN*LyuOKk FUOR ONE FUNCTIONAL VALUE,
6530 IF 23="," THEN oSSUNALO0OR FuR END OF FUNCTION,
6540 WEXT v} \NA*kEPEAT FOR NEXT TErM,
6550 PRINT :G1;Y1l,¥t  \#1uySERT FAULTED VARIABLE AS wEW TERM
6551~ ~ T 777 «UF WOMN=ZERO FUNCTIUN, T o

6500 PRIMT 30613 Ylfl, e "\*LUAD ENU=0F=FUNCTICN MARK,

6570 RETYURN 7 T \*RETURN TO FAULT INSERTIGN SUBROUTINE,
6600 GL=H \*DEFINE CHANMEL FOK HARRAY,

6601 IF xb3"S0" THEM 6530 \x3TUCK=AT=0 FAULT?

660 IF X3="51" THEM o065 \*STUCh=AT=]) FAULT?

6610 IF xF$="U" "THEN 6700 ~ \*CONSTANT 0 VALUE? ’

6615 IF XB="1" THEN 6735 \#CONSTANT 1 VALUE? .

6620 PrINT "TAVAUTO FAULY ;™ — 7 777 7~ S T ‘
6625 STUP

6630 IF Ty THEWT6650 ~ 7T TT\*CHECK FUNCTION FLAG, . Tt

6635 YHIYHR$"es" \*INSERT =FAULT(S0) SYMBOUL.

bbd4y =xInwSERD FAULT Iw FuuLTluh.\hUSuu 0dyo
0bdy RETURNK

6650 Y=Y deMarn ’ TONAINSERT SU FAULT SYMBOL,
6655 *[NSERT FAuLT Iw FUNLTION.\GOSUd 6500 .
obb 0 RETURN - T T T T i - -
6069 IF Jsu THE® b685 \*CHECK FUNCTIOM FLAG,

T 6670 YTrSYEemLY \N2IrSERT S1 FAULT SYMRBOL,

T BB2UTIF x3=3MUNTTHEN 6870 \xPROPER PROCESSIWG ROUTINE.,

6675 *[NSERT FAULT IN FUUNCTIOMNGOSUE 6504

bod0 RETURW ™ ~ T

6689 YhsYhen=" \xINSERT Sl= FAULT SYNBOL.
6670 xINSERT FAULTTINTFUNCTIONNGOSUB 6400 -
6699 RETURN

6700 IF J=1TTHER 67207 T TN2CHECK FUNCTION FLAG,

6709 PRINT Fal,"t" \xLOAD LUNSIANT )

6710 PRINT Fs2,", " Tt T . -
6715 WRETURN

67207 PRIuT ¢F; 17"0"“"“‘ T\ *L0OAD CONSTANT O,

6725 PRINT 2F:2.",

6730 RETTIRW -

6735 IF Jsi THEN aT705 \tCHECK FUNCTIUN FLAb.

87407 LOT1L 7207 T e T T o ’ )
6800 Xb=n(Il,$) \*GET FAULT CONDITION,
TeB027 YREN(I YT T T TNAGET T OUTPUT 'LINE TNAME, o -0,
6804 Glsh \N*FF FUNCTION IS IMN h ARRAY,

6807 LF X300 THEN BASUN®INENTIFY FAULT CONDITIONS
6810 IF Xbz"S1" THEW 6B6U\«AS FInST STEP IN TRANSFER TO

T 6830 LF xh="iv THEN oB30

68407 GUI0 RTAT e s e .
o849 *CHECK FUNCTINN FLAG (J) FOR FINAL ROUTINE SELECTION,
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6850 IF Js0 THRE ) 6160
6855 Gulu 61384V
6860 IF J=0 THE! 6210
6865 GUIQ 623U
6870 IF J21 THEN o280
6875 GUID 6lov
6880 [F J=1 THEN 6200 *
6885 GUTO 6280
TODO AR AR R KA R AR R AR AR R AR AR RN R RN RRNRR RN RN XA A AR R AR AN ANARR AR AR AR AR ARAN Y
7001 % SUBRUUTINE FOR URING Tw0 FUNCTIONS,.
TTT002% T ONE FUNCTION MUST BE IN ARRAY F ANMND THE SECCND IN ARRAY G,
7003% THE KESULTANT FUNCTIUN IS PLACED IN ARRAY H,
7004+ CALLED BY THE MAIN PRCGRAM ONLY,
7005# CALLS THE SORT SUBRUUTINE AND THE MINIMIZATION SURROUTINE,
7006*'***#*.**&*!tkttt*ktt**t***ttittﬁ*tﬁ**t*t*ii*ttttt**ﬁ**ﬁt*t*****tt

7010 IWPUT skF3l,x3 \NAGET FIKST TERM OF FUMNCTION FROM F,
7011 IF XB<>™O"™ THEN TO3IS\«CHECK FOR ZERQ FUNCTIONAL VALUE,
7015 INPUT :G31l,Y$ \*GET FIRST TERM QF FuUnCTION FROM G,
7016 IF Y3<>"(3"™ THEN TJO7S\ACHFECK FOR ZERQ FUNCTIONAL VALUE,
7020 PRINT sh3i,"0" \*BUTH IwPUTS ARE ZEKO, KESULT IS ZERO,
7025 PRINT :H;2,"," \*L0AD END=OF=FUNCTION MARK,

7050 RETURN \*RETUkn TQ MAIN PRUGRAM,

7039 INPUT 3:G31,Y% \*GET FIRST TERM GF FUMCTION FRO™ G,
7036 IF Y3<>"0" THEN 711O0N#FIRST INPUT NOT LERO, IS THE SFLOND?
7040 FOGR X=1 TQ H9 \*SECQOMD INPUT IS ZERQ,.

7045 INPUT 2k3x,XxB\*RESULTANT IS EQUAL TO FIRKST FUNCTION,
7046 TPRINT 343;X,X3

7050 IF X2="," THEYN 7060N\ALUOK FOR END OF FUNCTIOWN,

7055 NEXT X \+REPEAT FOR NEXT TERM,

7060 *SURT THE TERMS, \LOSuUb 7200
7005 *KREDUCE THE RESULTANT FN,\GOSUB 17000

7070° RETURN \ARETURN TO MAIN PRUGKAM,

7T07% FOR X=1 TG H9 \*FIPST Fh=0, SECOND FN<>0,
7080 IHPUT G X, Y$ N\N*RESULTANT FN = SECOND FN,
7081 PRINT sH3x,Y$

7085 I[F Yos="," THEN T095\+LJ0K FOR END OF FUNCTION,
7090 NEXT X \AREPEAT FOR WEXT TERM,

7099 *SuRT THE TERMS, \GOSUH 7200
7100 *REDUCE THE RESULTANT FN,\GUSUB 17000

7109 REITURN \*RETURN TO MAINM PROLKAM,

7110 INPUT ¢F;:1,4£% \AGET FIKST TERM OF FIRST FN,

7111 IF Xx5<>™1" THEN 7130\«CHECK FOR UNE FUMCTIONAL VALLUE,
“TI1S PRIWY ¢$hel,"™1%™ " — \*FIRST FUNCTIUN IS ONE, RESULT IS ONE,

7120 PRINT tH32,",." \*L0AD END=OF =FILE MARK,
712% RETURN - - \4#RETURN TG MAIN PROGRAM,

7130 InNPUT tL:l,YH \N+*GET FIRST TERM OF SECONMD FUNMCTIOM,
TIIN IF YEe<» ™1™ THEN 71S50\*CHECK FOR CONE FUNCTIOINAL VALUE,
7139 PRINT ghp1,"1" \®SECOND FM = 1, HWESULTAWT Fv =1,
7140 PRINT sHp2,"," ~ \* 0AD ENL=0OF=FUNCTION MARK,

7149 RETURN \NsFETURN T MALN PRUGRAM,

7149 #*NEITHERK INPUT FM IS ZERD OR ONE., COMPUTE THE KHESULT,
7150 v=1 \xInITJTALIZE POINTER TO o ARKAY,
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71889 FOR X=1  TQO H9 ~ N*CUPY FIRST Finn INTO o ARRAY,
7160 INPUT R X,x3  NAGET TERM UF FN,
7161 PRIWT thiY,Xx? N\N«PLACE TEK# IN K,
7169 TWPUT sk eX+1,Xd\*GET NEXT TERM QOF Fi,
Tloo ~7IF x3="," THEN 71XUN®END UF FWN?
7170 Y=vr+l \xhU, INC PUINTEK TU H,
7179 NEXT X i TONXINC POINTER TOF,
7180 Y=Y+1 \xYES, INC POINTER T0 H,
7185 FOk =1 Tu HY \*COPY G INTU H FOLLOWING F,
7187 INPUT :GeX, YD \*xGET TErM OF G,
7168 T PRINT sH3;Y,Yd N\APLACE TERM IN H, - i
7199 IF y3="," THEN 7195\2L00K FOR ENnD OF FN G,
7191 ¥zl T 7 T TN®END NOT REACHED, INC PUINTER TO H,
7195 MEXT X \*INC POINTER TO G,
7139 *»S0RT TERMS, NGuSUB 7200 ) ) ) )
7197 *REUUCE RESULTANT FUMCTION.\GUSUB 17000
7199 RETURK™ TN ®RETURK TO MAIN PRUGRAM,
73\)0**tﬁtﬁtt*tttk*tt*\!t*tt**tt*tﬁt'ktk*t*ttkt*ttt*tt*ttttﬁtt**tttt*tt*t
7201 77 7 TTSUYROUTINETTO SUKRT THE TERMS UF A FUNCTIOWw, T
7202* FUNMCTION MUST BE STukeD IN APKRAY H BEFURE
T7203x 77T TUTUBORTING RUCESE LENGTH UF TERM, ALPHAHBETICAL, NUMERICAL,
720U CALLFO BY NR AMD AMD SUBROUTINtS.
7205 T T CALLS W0 SUDRUUTIKES,
TCUB RS Rk ek A A R R AR AR P R A AR AN E R R RAR R R RN AR I AR S R AR AN R AR AR A AP R R A ARR AR AR AR
7220 FQF x=1 10 100 \N2COUNT MUMBEN GF TERMS IN Fiv,
7230 INPUT v X, 20 \2GET A TERMm,
TTEITTTTTIFTZ3= ™, THEWTT2S0 N+END UGF FUNCTION?
7240 NEXT X \*n0,
7249 wx = THE NUMHBER OF TEwWwS 1IN H PLUS 1,
7250 IF X l THEM 7500 \*CHECK FUR SINGLE TERM FN,
7252 x0= - ST T\NxSAVE X FUR USF AS SORT LOUP LIMITER,
7255 Xi= x \#SAVE X FOR STUKE LUQOP LIMITEK,
7260 FOR X=1""10 a0«2 ~"\#«USE A BUBBLE SORT 10 OKDER THE TERMS,
1270 INPUT $+3x,Xd N\aGET FIRST TERM OF H,
727277 INPUT shix+1,YD \aGET ADJACENT TERM OF H,
7274 I[F X»<YD THEN T7310\*CN"PARE THE [ERMS,
7280777 "arEVENSE THE URDER 0OF THE Tw0 TEkMS.
71230 PRINT sH3X,Yd
730077 TPRIMNT TIHIX+l,x3 7 T T 7
7410 MEX[ X \xKEPEAT FOR NEXT PAIR UF TERMS,
T7319 R TiNETTERR T HAS BREEV PLACED TN ITS PRUPER PLALE, -
7320 K9=xi=} \ADECREVENT SORT LOGQP LIMITER,
TV3307IF XTG>2 THFETI 7260 NaHAVE ALL "TERMS BEEM ORDERED?T
7340 x0=xt \+YtS, RESTURE x0,
33U TRDUPLTICATE TERVWS WICC NOR™BE REMOVED, — -~ —°~ ° ‘707 =r e m os
7345 FOR X31 TU &1 \*CUMPARE ADJACENT TERNMS FOR EGUALITY,
TT7347 T TTINPUT TR, XE T NRGET TATTERM, T T ) ) T o
7348 [F X2="," THEN 7420\#2E}D OF FUWCTION?
TT350 77 TTNFOT THSXYITYENANDO, T GET T ADJACENT TERM, ’ o
7391 IF Xb=Yd THEw 7300N\*AKE TER™MS IDENIICAL’

7355 *N0,  GET KEXT PAIRN\GOTO 74107 ~ ~ ’ T

1360 x)=Ay=] \*Yto. CECREMENT TEKRM COUNT,
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TT365T T FORTYSX+41 T X1=1\4REMOVE DUPLICATE TERM AND COMPACT H,
7570 INPUT tH3Y+], x3\+GET TERM FROM N,
TS871 7" 7T PRIMNT S$H3Y,XB\AMOVE TEKM TOD NEw PQSITION IN H,
7389 LF X$="," THEN T7410N*FEND QF FUNCTION?
7390 -~ "NEXT Y™ T \*REPEAT FOR NEXT TERM,
7410 ~gXT X \*REPEAT FUR WNEXT PAIR UF TEKMS,

7420  FOR AT 10" X0=2" “\axSORT TERMS BY LENGTH USING BUBBLE SORT,
7430 I4PUT sHs X, X3

743y T CUINPUT sHiX¥1,Y3 © . , -
7432 LIsLEN(XS) - ‘

“T835 T T L2SLEN(YSY T T T T T T

7434 IF Lli<=L2 THEN T7470\a]F TkUE, DO NOT REOQRDER,
7440 PRINT "¢H;X,Y3  \=REORDER, ° )
7459 PRINT stH3X¢l,X$
7470 NEXT X \xREPEAT FOR NEXY PAIR,
7480 X0=X0el \*DECREMENT LOOP LIMIT FUR NEX1 PASS,
7490 IF X0>2 THEN 7420 \xSOURTING COMPLETE?
7500 RETURN \2YES, RETURN TO CALLING PROGRAM,
B R R R R R R R RN AR R R AR R AN R R A AN RN R AR RN RN R AR R AR AR AR R R AR KA AR R ARR NN AR AR AN
7801 % SUBROUTINE TO DISASSEMHBLE A PRODUCT TERM INTOU ITS

7802% “UITERAL COMPONENTS, A LITERAL IS A VARIABLE NAME QR A

7804 CUMPLEMENTED VARIABLE NAME TOGETHER wlTH ITS TIME TAG

7804x OR FAULT SY™BOL,

780% ¢« TERM IS PASSED TO SUBPUUTINE IN X3, LITERALS RETURNED

7800% - [N 4% ARRAY, CALLED BY LITERAL SORT SUBROUTINME, .

T8O A A AR R R A AN R R A AR R AR AR KR AR R AR R R AR R RAA A AN R AN RARRR RN AN DI ARRARNARRARR

7810 FS=0" "~~~ ~ "7 \*CLEAR SPECIAL CHARACTER FLAG,
1819 Zp="" \&CLEAR OUMMY STRING VARIABLE,
- 7820 As=1T T NXINITIALIZE POINTER TU A$ ARRAY,
7830 LaLEN(XD) \*COMPUTE LENGTH QF TERM,
7839 FOR X331 TO L “\#BEGIN DISASSEMBLY OF TERM, .
7840 IF Xb(ex3,1)="e" JHEN 79G0N+LUOK FOR _SPECIAL CHARS (=),
7842 “IF XDC3X3,1)>7Z" THEN 7900\xLO0OK FUR TIME TAG (NUMERAL),
7844 IF X8(ex3,1)<" A" THEN 7900\#LUUK FOR FAULT SYMBOLS (Ll/%),
7850 IF FY9<>] THEN 7910\2END UF LITERAL KEACHED?
7860 AB(A)=ZS \xYES, PLACEL LITERAL IN A$ ARRAY,
ERZ-1-) S Co xEND OF LITERAL IS INDICATED WHEN A SPECIAL
1862 *CHARACTER IS FOLLOWED BY A LETTER,
AL © 7 ~aTHE LETTER IS5 THE FIRST.CHARACTER OF THE
/804 ! *NEXT LITERAL,
7870 T7Z3=XB3CixX3,1) " \«BEGIN CONSTRUCTING NEXT LITERAL,
7880 Fos0 \*CLEAR SPECIAL CHARACTER FLAG,
7890 TASA¥L T T \NINCTPOINTER TO A% ARRAY,
7895 GITU 7920 ’
7896 - T T T oo «CUPM TINUE PROCESSING TEKM,
1999 Fo=1 \*SET SPECIAL CHAKAETER FLAD,
TI9T0 T ZFEZT+XF(4AS5e L) \ACONSTRUCT LITERAL, -
7920 MEXT X3 \*REPEAT FOR NEXT CHARACTER (OF TERM,
71930 BSCAI=SZS ~ - ~°° \*xLOAD LAST LITERAL OF TERM IN A% ARRAY,
7940 AS(A+1)S"," \*LUAD EMD=UF=L]IIERAL MARK,
7950 RETURN ~ \*RETURN TO LITERAL SOURT SUBROUTINE,

BOOUARCR R r kA AR AR AR AR R A AR AR R AR IR RN AR A RAARARA RS RINRAR R IR KRR A RNARRNARRRRR

—————
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17 8001% 7T 7T SUAKOUTINE TO PERFOKM THE LOGICAL AND UF
| 8002 rwg FUNCTIONMS,
i 8003*777 TTIHE I4PUT FLNCTIONS ARE PASSEUL IN ARRAYS F AMD G,

8004« THE KESULTANT FUUNCTIOM IS RETURNED I ARKRAY H,

TBOYS® T 77 TCALLED BY Yol PROGFANT (S5Iv2) AnD RACE FROGRAM,

80Vox CALLS ZEROQ PROLUCT UETECT SUBR (8250), LITERAL SORT
T8097x 7 sUBR(Bo50), TERM SUkT SUHK(7200), AnD MINIMIZATIUN SUBK(17000)

80‘)Httttt**§tiit*ttﬁttkt**tit*t*t*tit****t**tﬁ*kt**tk*ttiﬁttﬁkthﬁﬁtg*k

8010 INPOT "eFsi ™ 777 \+CHECK FUR ZERO FN VALUE,

8011 IF x3="0" Tnkw 8930

“8020 INPUTIG:1,Yd 7 "\Na2CHECK FUR ZERO FN VALUE, =~

8021 IF Y5<>"0" THEN 8050
. TBUZ0T PRINT sHpt "y 7
v BO40 PRINT :H; 2,"J

NeRESULT (S ZekU,

BOASTRETULRN™ 777 77777 T TT\#RETURN TO CALLING PROGRAM,
. 8050 IF XH="1" THEN 8058 \*CHECK FOR ONE VALUED FUNCTION,
8051 TF Y$<>"]" THEN HUb3  \#CHECK FUR ONE VALUED FUNCTION,
8052 FOR X=1 TU H9 \*2ND FN ONLY IS UNE VALUED, RESULT = F,
8053 ~ TINPUT R X, X¥ \RGET TERM UF P, - B ' -
8054 PRIMT sHp X, XD \*PLACE IN h ARRAY,
' T 8055 TIF XIE","™ THEMN 3160 \REND OF FUNCTlON?
8056 NEXT X \+REPEAT FUOR NEXT TERM,

BOS7 *PKOCEED Tu FUNCTION REGUCTION STEP,\GOTO 81lo0 .
8058 IF Y8<>"1" THE'I 8Nol\21=ST FN S 1=VALUED, IS IMHE 2NUD FN 1eVALUED?

78059 PRINT sHst,™1" \xB80TH FNS ARE 1=VALUEL, RESULTI 1S 1«VALUED,
| 8060 PRINT iH32,"."
TBOoT RETURN —™ 77 7 VARETUPN TO CACLING PROGRAM, =~
. 8062 FUR x=31 19 HY \«1ST Fiy IS 1=VALUED, 2ND IS NOT,
8063 T INPUT :G3X,Yd \*KRESULT =76, )
Bo6d PRINT sAsX, Y8

8065 7 TIF Yo="." THEN 8160\~EWD™ OF FUNLTTOM?
BU0ob6 NEXT X
BO&67 *xPROCEED TN MINTYTZATINN STEPN\GOTT 8160 ~ ’ ST

8068 w=1 \*EITHER IWPUT IS CONSTANTeVALUED, IVIT POINTER TOQ H,
8009 PRINT :til,"0"" \*INITIALIZE H TU 0=VALUE,
8070 PRINLT H;2,"
8075 FuR A=1 707 H9 © \#BEGIM PRODUCT=TERM FNRMATION LOOP,
8080 INPUT :F;Xsx0 N*GET TERM FROM F, .
"80907TTFORTYETTTO H9 T \ABEGINLODP FOR ACCESS TO G. i ) )
8091 INPUT 2G3Y,YO\*GET TEKkM FRUM G,

T8092 T T 7T TZREX3TAYS \*FORM PRODUCT TOF TERMS, o - )
8093 PRINT sHyw,ZS\*PLACE KESULT IN H,

TB1007T "7 T ACHECK FDRTZERC PRODUTT,\GUSUB 8250
3110 INPUT 3G3Y+1,YB\aCHECK G FUk EnL OF FUNCLTION,

E:2 6 O U TFY$="," THEN"B {30 T T T T
8120 NEXT Y \*MOT EhD OF Go  GET NEXT TERM,

T 8130 INPTT TP+ 1, 3NACHECK FFURTEND OF FUNCTIUN, oo T
3131 IF xp="," THEY BLSV

TETIE0 WEXTTXT T 7T T O NANOTTEND OF Fe  GET NEXT 1ERM,

81950 IF w<>1 THF:! B815% \*END OF BOTH FNS KEACHEVD, O=VALUE RESULT?
TBISeTPRIWT THIISTOT T \N*YES, T LGAD U=vALUEL "IN H, i
8153 RETURN . ~ \*RETURN To CALLING PROGLRAM,
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BISS PRTNT thpa,m, " \+hil), | DAD EMNR=OF=FUNCTIUON MARK,

3100 FOR X=1 T0 k9 \*HELIN MIN STER BY OKRDEKIMG LITS I EACH TR,
8169 - TRPUT sHe X, X3 7 \2GET & TERM FROWA W, i

Bl1é6/ 1F (=" ," ThHeEN BIYuN2ENY UF FUNCTION?

8170 " %#NO, ORDER LITERALS,\GGSUB 8650

817% PRIMT sHex,2b N#REPLACE CRVDERED TERM,

8180 NEXT X~ 7 T T TTTNRREPEAT FOR ONEXT TERM,

8190 *0RDER TERMS OF THE FUNCTION,\NGOSUB 7200
8200 x*REMOVE REDUNDANT TERMS,\GOSUB 17000

8210 RETURN \NARETURN T CALLING PKQOGRAM,

T B2 R AR AR A A AR AR A A AR AR RN AT R AN RN AR AR AR AT A AT AR A ANAN R AR A RA R A AANRR SR ART AR
8251 SUHRUUTIME TU CHECK FUR ZERU PRQODULT TERM,
8252+% ° T TERM T0D BE CHECKED wWAS FORMED BY THE AND SUBROUTINE

8255« ANWD wAS PLACED In THE H ARRAY, THE TERM 1S RETRIEVED FRUM H
8254+ FOR PROCESSING, IF THE TERM IS ZERD, THE POINTER (A) TO THE
8255# H ARRAy IS NUT [NCREMENTED WHICH RESULTS IN THE TExkM BEING

82506 OVERARITTEN BY ANOTHE® TERM. IF THE TER™ IS NCN=0O, w IS INMC,

8257+« CALLED ®Y THE alMD SUBROUTINE,

T2 R AR AN R RN R R AR R AN TR ANA R R AR AR R AR AR I AR ARNARRE RN RN ARIARARNA A AR AR ARAA
8260 C=1 \*SET THE SPECIAL CHARACTER FLAG,
8270 D=1 . \*SET THE MINUS FLAG,

8280 Li=m" \*CLEAR A TEMPUOKARY VAR]IABLE,

8290 "RE="" \*CLEAR AMDTHER TEMPGORARY VARIABLE,
8800 InePyrl sH2a, Y% \NAGET TERM TU HE ANALYZED.

8301 L=LEN(YY®) \*CGMPUTE LENGTH QF TERM,

8310 FQR A=l TU L \*HEGIN TEWM ANALYSIS,

20" XP=YIC:A,1) "~ AN*XEXAMINE A CHARACTER FROM Y3,

8330 [F X3>"4" THEN 8350\«NUMERAL?
- 8532 IF X&="=" THEN B83ISUONAMINUS SIGN?

8334  IF X5="x" THEV 8350\«STUCK=AT=y SYMBOL?

B336 — IF X3="I1" THE'] B3S0\a2STUCK=AT=]1 SYMHOL?

8340 IF C31 THEN BU40OO0NXEND UF LITERAL?

8341 *YESs LOOK FOR ITS COMPLENMENT N\GODTO 8420

8390 c=s¢e \*SPECIAL SymBUL FOUMND, CLEAR FLAG,
8360 IF XP<>"e" THEN 8370\2wAS THE SYMBOL A =~ ?

8365 D=V \*YES, CLEAKR FLAG,

8366 ° xGET NEXT CHARACTER,\GOTU 8600

3370 IF 0€>]1 THEJ B400\2CHECK FUR COMPLEMEMTED LITERAL,

- 8390 2358+ " =" \*NUT CUMFLEMENTED, INSERT MIMUS,
8400 ZH=Zde X% NA*CONSTRUCT TEST LITERAL.

8410 - xGET NEXT CHARACTER,\GJTU 8600
B420 c=t \*SET SPECIAL CHArRACTER FLAG,

TRGI0TTTTTRISA T T T 7T T T NASAVE TPOLINMTER 1D YR,

8440 FOR H=B1 Tu L \*F [NU NEXT LITERAL IN TERM,
8B4SO — T TINPUT sHIW,YS \4GET THE TEKY FROUM THE FILE,
8451 Xd=Ys(s8,1) \#GET A CHARACTER QF THE TFERM,

“BGeU T T IFT XBIO"Z"T THEN A430\xA NUMERAL?
3uel IF Xd="e"™ TheM BUBON®A MINUS SIGH?
8464~ T T IFTXB="¥" THEW "B4BU\N*STUCK=AT=0 SYvMBOL?

8460 1IF £bp="!" ThEh BU4RO\XSTUCK=AT~=1 SyYmMaoL?
8470 IF C=1 THEN B490N\NXEND OF LITERAL?

8471 *YES, CUMPARE TO TEST LITERAL,\GOTO 8510

S ——— . « aman mm e e ee— -




" 84807 T T T s T 7T NaSPECTAL CHARACTER. CLEAW FLAG,
8490 CEELGEXDS \2CONSTRUCT LITERAL,

“8SJ0 T 77 4GET WEaAT CHARACTER,\*GUTO 854v

I 8510 IF 23285 THEN 8620\#CUMPAKE wIlH TEST LITERAL,

. 85207 T T T C=1 T T\anUT S . SET SPECIAL ChHAR FLAG,.

' 8539 Rpz"" \+CLEAR TEMPORARY VvAaR]ABLE,

" 8535 T TxSEARCH FUR NEXT LITERALL\GOTU 8450
8540 NEXT B  \*REPEAT FOF NEXT CHARACTER,
8550 - }F 23=83% THEw 8620 \*COMPARE LAST LITERAL WITH TEST.
8560 c=1 \2SET SPECIAL CHARACTER FLAG,
897077 b=l T 7T T 7T UUTNwSET THE MINUS SIGE FLAG, i )
8530 Zp="" \*CLEAR A TEMPURAKY VAKIABLE,

[ 85907 " Bs="" T 7 777 "UN#CLEAR ANQIHERTTEMP VARIABLE, i
8595 #DEVELUP A VEY TEST LITERAL,\GOTO 8520

I 8600 NEXT A - T \*REFEAT FUF NEXT CHARACTER. o

' 8610 wsaet \#yOnN=0 TERM, INC POINTER TO H,

1 8620 RETURN ~77 T 7777 TNWKETURN TO AND SUBROUTINE,

s HOEGU ANk e A A R R AR AR RN R A AR R AR R R AR RN PN AR AR AR AR AR A ANKR R AN RRANRANARCR AR RNk
B&514" 777 T SUHBROUTIVE 107 SURT THE LITERALS IN A PROLDUCT TERM,

| 8692 LITERALS ARE PASSED TOQ SUBRUUTINt IN £$ AND THE SORTED
T8653% 7 TTERM TS RETORMED 'INTZ¥,~ o

¢ 8654nr CALLED B8Y Tht AND SUBROUTINE,

8655 "CALLS ThE TERM LISASSEMBLY SUBROUTINE,

BOO O A AR R R AR AR AR R ANAR A AR A RN R R AN R R R R R R AN R R AN AR RAKRARRRARR I AARARRRARRAARR
B6o0 *UISASSEVBLE THE TEwM INTO LITERALS.\GUSULB 7800

8605 C=v \*INITIALIZE CUUNTER,
Bbo8 BI=A ~~TTTTT T TTTTTNAGET NUMBER QF LTITERALS IN TERM FROM SUBR 7800
8670 Fur Azl TO &l \*SURT THE LITERALS IN A3 USING A BUBBLE SORT,
T 8680 TTTIF AdLA+l)= TTHEN BTJdUN®END OF LITENALS,
B690 IF A&(A)<A$(A+l) THEN B730\ACUMPARE TWU LITERALS,.
87007 “2%=ad{A) ) \AxE=QRDERING NEEDED, SAVE UNE LITERAL,
3710 Ab(a)=as(A+l) N2SwAP PLACES UF THE TwO,.
8720 777 AF(A+1)=Z3T TTON«COMPLETE THE Swap, co -
8730 NEXT A \VAREPEAT FOR HEXT PALR,
. B740 IF B1=17 ITHEN 8/50 \xLRECK FUR END OF SURT,
. B74S Bl=pl=l \*DECREASE LOUP -LIMIT, CONTINUE SORT,
"8746 AREPEAT PUR MNEXT PASS THROUGH THE LIST \GUTO 8670 )
8750 FuUrR A=1 [0 2V \#SORT CNMPLETE, LOUK FOR DUPLICATE LII&RALS.
T 8760 TIFTABCARIY="," THENTBEIONRLO0OK FOR END OF LITERAL LIST,
B770 IF AD(A)=A%(A+]) THEN B8780N*LUOK FUK JDENTICAL LITERALS.
“8171 ° TRNDOYTIDENTICAL,  CUNTINUE SEARCH N\GOTU 8820”7 T
8730 CsCrl \*INC COUNMTEK,
TB790 T FOR BOSATTO 20 "\*REWQVE OUPLICATE LITERAL FRUM™ LIST, h
8800 AB(3V)SAS(HO+I)IN2SHIFT A LITERAL,
8835 T TTTTTTTIF BE(897Y=s", " THEW BB20NwEND CF LIST?2 . T T T T T 7
3810 NEXT 4y \ACUNTTNUE SHIFTInNG,
T8B20 NEXTTA T \«REPEAT FOR NEAT PATR, -
BB3) Zip="" \«CLEAR TEMPURAKY VARIABLE,
8839 FURTAZL TTU 20 T T TN#BEGIN TRECUNSTRUCTION OF PRODUCT TERM,

3840 I[F ABCA)="," THEw 8HTON2FND OF LITERAL LIST?
TBES T T ZREZIFATTAYTT ONENG, TUPPENDT TG TERM,T T T
8860 NEXT A \th?tAT Fpk NEXT Ll!@PAL.
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88TV RETURK ™ — -~ ~= - \&RETUFNAND SURRODUTINE,
FOOO A AR R AR AR KRR A AR KA AN AT AR R RN AR AR AR AR AR A AN R RNN RN AN AN RA SRR RATARA AR A AN A&
900%™~ " 7T SUBROUTINE TO 'TRANSFER A FM FROM AN ARRAY TO A FILE,

9002« FUNCTION IS ALwAYS TRANSFERRED FROM AWKRAY H, THE FILE IS
~90U3% TETTHER NLDt, GLDO,» NEWO, OR WEwl AS A FUNCTICN OF J AND S,
90UU CALLED BY THE MAIN PROGRAM (SIMmZ),
9005*ttttﬁ*t*ﬁtt*tt**tk*itﬂ*tt*xﬁ*t*t*t*a***kﬁti*tﬁ*tt*tﬁ***t*a**t*tit
9008 InPUT=O \*RETURN TO NURMAL INPUT MODE,
~9010"~ CLUSE H o "\N*CLOSE FILE ASSIGNED TO CHANNEL G.
9012 OMN G GOTO 9014,9016,9018,9020\*0PEN FILE TO CHANNEL G
9013 OPEN"OLDI" " TO 31, INPUT UPDATE - -
9019 *GNTO NEXT STEP \GOTO 9022
9016 OPEN "OLDO™ 7O 22, INPUT UPDATE
9017 »GUOTO NEXT STEP \GOTO 9u22
9018 OPEN "NEWO"™ TQ :3, INPUT UPDATE
9019 *GOTU NEXT STEP \GOTO 9022
9020 OPEN "NMEWI™ TO 34, .INPUT UPDATE

9022 X3=N(I1,1) \*GET FUNCTION NAME,
9025 IFJ<>0"THEN 9040 \#CHECK FUNCTION FLAG.
9030 X3=X$¢ne=" \20=fN BEING TRANSFERED, ADD =« 10 NAME,
9040 Z3=STR(T) "~ ~ ~ N2CONVERTY TIME VARIABLE TO STRING,
9041 X5=X$+Z3(22) \*APFPEND TIME [AG 10 FN NAME,
9045 X$=XPers" - \*APPEND = TO FUNCTION NAME,

9060 PRINT ‘J-é*S*J*S*l YOr(I1=1)+1,X3\+LOAD NAME IN FILE 1ST RLD
9070 FOR X=1 TO 1000 "~ \»dEGIN TRANSFER UF TERMS,
9075 INPUT sHeX, X% \xGET TERM FROM ARRAY H, -
'“9076.“"PRINT‘:J-ZﬁSﬁJ-S+3fX$\'PLACE TERM IN FILE,
9080 IF Xd=%"_" THEN 9J0UNXEND UF FUNCTION?
<9090 NEXT X ~"~° - "~ T\aNO,” KEPEAT FOR NEXT TERM,
9100 INPUTSS \ACHANGE INPUT MODE,.
9200 RETURN™ —™ ~ ) "\xRETURN TO MAIN PROGRAM,
l0000ﬁtitli*t*ﬁ*t*tkthtitﬂ*!**i**ﬁ*tititt***tttttttittkt**ﬁtttttit*t*ﬁ
10001 "SUBROQUTINE TO COMPARE NEW FUNCTION SET TQ OLD SET,
10002 FUNCTIONS ARE ACCESSED FROM THE OLD1, OLDO, NEwU., AND NEwWl
S 10003+« FUNCTION FILES, IF THE TWO SETS OF FUNCTIONS ARE EQUAL,
100042 NU=1 1S RETURNED, OCTHERWISE, NU=0 [S RETURNED,
" 1000S% - T 7 CALLED BY MAIN PROGRAM (SIM2),
OO O A AR AR RN R R AR R R R AR AR AR AR A AR RN R AR R A AR KRN RA R AR AR AR N RARR R AR R AR R RR
—10008 CLOSE :1\CLOUSE "$2\CLOSE $3\CLUSE :u4\*CLUSt ALL OPEN FILFS,
10010 OPEN "OLDI"™ TO :1, INPUT UPDATE
1001 OPEN "OLDO" TO :2, INPUT UPDATE
10012 OPEN "HEWO"™ TO 23, INPUT UPDATE
TTO0TI OPEN "NEWL" TOTi4, INPUT UPDATE -~ °
{0015 FOR X=1 TOQ N1 - \*BEGIN CUMPARISUN,
~10020 ™" INPUT $1+525;YS#(X=1)+1,B3\4GET FN NAME,
10040 INPUT 2dedx33YS2(X=1)41,0d\xGET FN NAME,
—Tvvus——‘rNFUT'TI¥315.BT"“““"\*GET TERM OF 1ST FN, -

10087  INPUT :4«52S5,C3 \*GET TERKM OF 2ND FN,
10050~ IF B®=C$ THEN 10060 \#TERMS EUQUAL?
10055  RETURN \*NO, THEN FNS MOT EQUAL,

10060 - IF BY="," THEN 10080\*YES, END OF FN?
10070 *CUNTINUE COMPARISUNG\GOTO 1004%

-
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1008y IMPUT 32453¥5x(X=1)+41,Jb\#GET kY NANE,
10100 INPUT $3eSsYS«(Xel)+1,kEN2GET FN NAVE,

10108 INPUT 248,05 T ON%GET Tbkit OF 1S1 FN,
10107 INPUT 35«5,k \N*GFT TERM OF 20D Fry,
10110 ~ [F Jb=K3 THEN 10120 \#TERMS EQUAL?

10115 RETURN \*nQO, THEN FNS WOT EQUAL,

10120 IF Jo3"," THEY 1J14ON*ENL UF Fuy
10130 *NJ, CONTINUE COMPARISNHNGN\GOTIO 10105

10140 WeXT X 7 U\#REPEAT FUW MEXT FUNCTILIONS.

101950 NU=1 \xFUNCTIUM SETS INDENTICAL,

10160 RETURN ~~ 77 77 T N2RETURN TO MAIN PROGRAM (SIM2),

L1000 At s e A R AR A R AR AR A AR AR A AR R RN R AR F A AR AR AR AR R RN RN AR R AARKAA AR AR ARA AR
110u]1+ SUBROUTIHE TO PRINT FPUNCTIONS ON OISPLAY DEVICE.

11002+~ FUNCTIUJS ARE ACCESSER FRUM THE FILES CONTAINING THE

11003« UST CURREMT FUNCTIUN SET, i

1100d» CURRtVT INPUT=T[ME AND RIPPLE=TIME 1S ALSO PKINTED,
11005ﬁtttQtt*ttt*i*tttt*t***tt*it*titttikt*ittﬁtttiﬁ*kttt***t**fﬁ*ﬁ***
11010 PRINT"TS";T ,"R3";K \#PRINT INPUT AND RIPPLE TIMES,

11020 PRINT ~ T T UNASKIP AT LINE,

11030 FOR x=1 TQ N \*SCAN ALL ELEMENT OQUTPUTS,

[10dy 7TFNRTY=37 70 4 7T T N*PRINT BOIH FURCTINNS FOR EACH LINE,
11060 INPUT 3Y¥=2a5xY+525:Y52(X=))+1,23\2GET FN NAME FROM FlLE.
11070 77 7 O PREnNT 233 T N*PRINT Tk wAME,

11075 =1 \+SET NaMk PRINT FLAG,

11077 INPUT $Y*2a5xY4+5%xS,Z9\*GET A TERM OF THE FM,

113380 IF Zo="," THEN 11505 \sEnND OF FnN? :

L0907 T UIFTTZELCTHEN I 1G T UNANQY ERDTOF FN,  CHECK NAME PRINT FLAG,
11100 L3="+"4+13 \*NAME NOT PRINTED LAST, INSERT +,
111107 777 TPRINT Z&; 7 TARPRINT TERM wlTH LEADING +,

11120 =0 \*CLEAK NAME PRINT FLAG,

11130 TOaGET ANQTHER TERM TO FRINTL\GUIO 11977

11305 PRINT \#SK[P TwO LINES,

113907~ TPRInNT T T ° o

11310 NEXT Y \*REFPEAT FOKR KEXT FN,

11320 NEXT X \*REPEAT FOKR MEXT LINE,

11325 InNPUT=D *  N#RETURN TO LCOMPLETE KELORD INPUT MODE,

1133v RETURY N#RETURN 10 MAIN PROGKAM,

13000 A AR KA N R AR e e A R R R R T R R A RN A AR R A A AR AR AR R A AR R AR R R R A AR R AR AR AR TS ARANAR
1300147 SUBROUT[NE TO DETERMINE  IF A POSSIBLE OSCILLATIOM EXISTS,.

13002+« AN OSCILLATION 1S ULEFINRED AS THE FAILURE OF THE CIRCUIT 1O

T 13003% REACH A S1ABLE CONDITIOUN AFTEN A "SPECIFIED FIPPLE=TIME a
13u04x  INCREMENT, THIS INCREMEnNT IS tuwUAL TUL THE FIPPLE=TIME |

[300S* LUIMIT ENTERED 8Y TRE (ISER AT THE BEGIMNING UF THE EXECUTION
130v6x 0F Siv2, A MESSAGE IS PRINTEL I1F A PUSSIBLE QOSCILLATION

13007% "IS DETECTED., A wbkéi RIPPLE=TIME LIWVIT mAaY THEN BE ENTERED

13008 [F Su CESIRED,

Q30U A A A AR A AR AR AR A AR AR R AT AR AN R AR AN A KA R R R RS AR RN AR AR AR R AR AAARRR R AR AARA
13010 IF R=Ri<rRy THEN 13100N*CUMPARE KIPPLE=TIME INC w]TH LIMIT,

T 13019 *PRINY MESSAGE IF LIMIT 1S5 EQUALLED ON EXCLEDED,

13020 PRINT"PUOSSISLE OSCILLATION, ENTER NEV RIPPLE=TIME LIMIT OR <CR> TO STQH
130307 INPUT "Z3 ™" "~ T TTTT\#EMTER RESPONSE TO WUERY,

13000 Ik lb'" " IHEN 13200 N\#CHECLR FUR <CK> ENIRY,



13050
13100
13150
15200
13210
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RO=VALIZS) ° -~ ° T \«VALUE ENTERED. . CONVERT TO NUMERIC,
ue=1 \*SET FLAG FOR CONTIHUING,

RETURN ) i i \*RETURH TO MAIN PROGRAM,

Qe=v \*CLEAR FLAG TO ST0P SIMULATION,
RETURN ~ i \#RETURN 10 MAINM PRUGRAM,

TOQUO AR AN RN R AR AR AR R RN R RN RN R R R A AR RN RN R A RN AR A AN AR ARARR AR AR SRR ARARRRRRRA

14001+

O FLIP=FLUP SIMULATIUN RUUTINE,

LUQU AR R R AR A AR A AR AN AR AR AR KRR AR RN R R RN AN R AR AR R AR R AR A RAN AR AN R AR AN AR ARRA
14010 PRINT"OFF SIMULATION ROUTINE NOT YEY IMPLEMEMTED,"
14020 RETUKN

TITO0 0 AR A A R A R A R A AR AR R AR AR AR KA RN RN RARARNRR AR A AR A AR AR AR R AR RRRARANNRNARAS

17001 SUHBROUTINE TO MINIMIZE FUNCTIUNS,
17002« A FUNCTION IS SAID TC BE MINIMIZED (IN THIS CONTEXT) IF IT
170032 CONTAINS NO REDUNDANT PRODUCT TERMS, HENCE THE SUBROUTINE
17004%x REMOVES DUPLICATE TERMS AND TERMS COVERED BY ANOTHER TERM,
170064 A FUNCTION IS PASSED TO THE SUBROUTINE IN ARRAY H,
17006%x THE REDUCED FUNCTION IS RETURNED IN ARRAY H,
17007 CALLED B8Y THE AND SUBROUTINE AND THE OR SUBROUTINE,

T T 0 B A Rk AR R AR AR AR A RN AR AR AR AR R AR R AR AR AR A AR R A A AN AR A AR A RN RN A ANARARRRANRRND
17010 FUR X=1 TO X2=i \*EXAMINE EACH TERM QF THE FN,
17015 - °  INPUT tH;X,Z% \*GET A TER™ FROM ARRAY H,
17016 LF 293" ," THEN 17220\#ENDOF FUNCTION?
17020 - X$=7% - ) ~ NxNQ, COPY TERM TO X3 FOR PARSING,
170580 *PARSE TERM INTO LITERALS.\GOSUB 7800
17040 FOR Y=1 TO 20 \*COPY LITERALS TO ARRAY D%,
17090 D5(Y)=AB(Y)\*COPY A TERM, -
17060 - -~ =~ IF ASCY)=","™ THEN 170BQ\4#END OF LIST?
17070 NEXT Y \xnQ, REPEAT FOR NEXT LITERAL,
17080 FOR Y=X+1 TO X2=1\xCOMPARE ABOVE TERM T0U ALL OTHER TERMS,
17099 INPUT 2H3;Y,Zd\*GET A TERM FROM AKRRAY H,
17091 IF Z3="," THEN 17210\*END OF FN?
17100 X$=2% \*COPY TEKM TQ X% FOR PARSING,
17110 - ’ *PARSE THE TERM INTU LITERALS\GOSUbB 7800
17115 FS5=1 \*INITIALIZE FLAG INDICATING
17116 *A REDUNDANT TERM,
17120 FOR B=1 TO 20\N*COMPAKE LITERAL LISTS UF TWO TERMS,
171222 -~ — -~ 77 ° IF FS=0 THEN 17200\%#CHECK FLAG FOR WO REDUNDANCY,
17125 IF D3$(B)="," THEN 17170N\*ENC OF LIST? ’

17150 ™ T FOR A31 T0 20\aSCAN LIST OF 2ND TERM,
17135 IF AS(A)S"," THEN 17165\*END OF LIST?
17140 Tt oo - - T IF AS(A)=OB(B) THEN 17160
17141 *CUMPARE LITERALS OF TwO LISTS,
17150 ) “FS=0 \+«LITERALS ARE NOT ALIKE,
17151 *CLEAR FLAG ,10 INDLICATE NUO REODUNDANCY,
17155~ T T T NEXT A \*REPEAT FGR NEXT LITERAL OF 2ND TERM
17160 FS=1 . \NAaMATCH FUUND, POSSIBLE REDUNDANLCY,
17165 NEXT R TTN*REPEAT FOR NEXT LITERAL OF 1ST TERM
17170 FORK C=Y TU X2=1\#2ND IERM REDUNDANT, DELETE FRUM H,
17180 T INPUT ¢tH;C+1,23\*GET A TERM FROM H,
17189 PRINT sH3;C,2% N\*PLACE TERM IN NE# POSITION,
17190 T ONEXT C \*REPEAT FOR NEXT TERM,

lZl?EN

*GET NEw 2ND TERMN\GO10 17090

o e erm e — -
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17200 NEXT ¥ \N«*REPEAT FOWR NEXT TERM,
17210 nEXT X \*REPEAT FUR MEXT FIRST TERM,

117220 RETURN i \NARETURN TO CALLIMG PROGRAM,
IBUOOQQQQttkhttthhat*ittt**tit*t*ittk*it*i*it*tt*ﬁkit*t*ttxgg*ii******
18001 SUBRUUTINE FOUR CHANGING INPUT ™QUE.

18002« CAaLLED HBY mAIN RUUTINE OF Sime,

18U A Atk Akt A A Rk AR N AR AR R AR N AR AR RN AR AR R R AR R R AR R AR RN R ARAR RN AR ANRS RN R
180092 PRINT MUDE SELECTICUNW MEbsﬂGt.

[B010 PRINT"SELECT DESIRED ™MODE,"

18020 PRINT" (1) FIXED INPUT VALUES"

18050 PRINT™ 7 (2)  INPUT VARIABLES" =~~~ o
18040 INPUT Y ) ) \*INPUT MOUE SELECTION nNUMBEK,

18050 IF Y<3 THEN 18070 \*CHECK FOR VALID MODE NUMBER, h

18055 #PRINT ERRUR MESSAGE,

1805 PRIMT"INVALID MODE NUMBER ENTEKED, MAKE ANOTHER TRY,"
18057 *REPEAT THE ENTRY, \GOTO 18010

18060 RETURN™ T \*RETURN TO MAIN PROGRAM,

. 18070 FOR x=! 10 IO \x«CLEAR INPUT DESCRIPTIUN OF ALL CONSTANTS,

T\BUBOT IR T(X,2)y3"FF" THEN-18119\«LOOK FOR FAULTFREE ENTRY, ~~ ~
(8090 IF I(X,2)="S0" THEMN 18115\#L0O0K FOR STUCK=AT«Q ENTRY,
181007 TTTIFTTIX, 272 S TTRENT{8T{5\*L00UK FOR STUCK=AT=1 ENTRY, - o

8110 [(X,2)="FF" \xREPLACE CONSTANTS WITH FAULT=FREE SyMgoL,
B11S wexi X 7 \*REPEAT FOR NEXI ENTKRY, ~
© L8117 IF Y=2 THEN 18300 \*CHECK FUR VARIABLE INPUT MODE,

B119 & PRINT FIXED=INPUT ENMTRY MESSAGE,
B120 PRINT"ENTER FIXED INPUT VALUES,®

! TBI30 PRINT"ENTER LINE WAME=(0 QR =1 0OR TQ STOP ENTER /";

.
|

8140 INPUT 23 \#ENTER LINE NAME AND VALUE.

TB1S0 IF Z23="/Y T THEN 18300 \*END OF ENIRY? ) T
8160 FOR X=1 TO 100 \*FARSE Z%,

T8I0 IFTZe (TR, 1S S" THEN 18190\*LUOK FOR END UF LIME NAME,
8180 NEXT X \*EXAMINE [iEXT CMARACTERK,

TTBI90 CH=ZI(TL,x=1)Y 7T T UN«LETTCesLINESNAME, ’ -
B200 BH=ZH(2x+1) \*LET BS=LINE=VALLE,
8210 FOR X217 1010 "\*SCAN I ARKAY FOR LINE=NAME ENTRIES,
8220 IF C3<>1(Xx,1) THEWN 1B24ON\#*LUUK FUK A MATCH,

8230 7 1(Xe2)=8b T T 777 N&MATCh FOUND, LOAD CONSTANT,
8240 NEXT X \AREPEAT FOR NEXT ENThY,
8250 aWEPEAT FOR PUSSIBLE NEW ENTRY,\GOTO 18130
8300 FOR X=1 TN 19 \*PRINT THE INPUT DtSCRIPTION ARRAY,

83027 T PRINT T(Xx,1),ITtx,2),1(X,3) B

8304 NEXT X
TE310 RETURN 7 77T T T T ON#RETURN TU MAIN PROGLRAM,
‘0000 END

o ——— —_——— e T T e - - - -
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4* s I 4 N L 0 0 G G
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6t
YL PROGRAM: RACEDOC
g VERSION: SIGMA 5
9 REVISION: ORIGINAL
10%. DATE: 10/6/79
11 PROGRAMMER:  B. D. CARROLL
12%
13ttﬁt*t#*f*ﬂattt?*t*tt**t*ttttt*t**i#ttt*ﬁt*ﬂttt*tt*t*****ﬁ*ttttﬁtt**
14%
15% CONTRACT SUPPORT

lﬁktittﬂi**ﬁ*ﬁk*tﬂ*ﬁ’*t#tt*t#t*t*ﬁt*#*t*t****t**tt*t***t*t*ttﬁttt**t**

17%

18= THIS PROGRAM WAS DEVELOPEZED FOR NASA MARSHALL FLIGHT

19* CENTER UNDER CONTRACT NASS8-31572.

20%

R AR N AR T AN AR A AR S R A A A A A AR AR A A AN A AR AR AR AR RN AR AR AR AR AR AR ARRRRN
22%

23* MODIFICATION HISTORY

24 .

PR R L e T P L Ty 2
28*%

390%

100tl!'t#*itt**tttt*#tttﬁt#*i*'**ttt*tt**'*t&ttﬂkttt***tﬁ*ﬁﬁﬁtttittt*ﬁ

101=*

102* PROGRAM DESCRIPTION

103¢
104tﬂttﬁi*'*t*t**tl*ﬂ*#ﬁtttt*tit**'*t***tttt****ttt*****t*tttﬁtt**ﬁ#**
105*

106* SIMLOG IS A PROGRAM FOR SIMULATING LOGIC CIRCUITS.
107* BOTH COMBINATIONAL AND SEQUENTIAL CIRCUITS CAN BE
108* SIMULATED., CIRCUITS CAN BE SIMULATED FAULT-FREE OR
109> WITH SINGLE OR MULTIPLE STUCK TYPE FAULTS.

i1o~> LOGIC ELEMENTS ACCOMMODATED BY THE SIMULATOR ARE
111* NAND GATES AND NOR GATES. OTHER ELEMENTS ARE TO
112* BE ADDED.

113*

114* TWO VERSIONS OF SIMLOG HAVE BEEN WRITTEN.

115+ ONE VERSION HAS BEEN WRITTEN IN BASIC-PLUS FOR
116*% EXECUTION ON A PDP11/40 RSTIS/E SYSTEM.

117+ ANOTHER VERSION HAS BEEN WRITTEN IN XEROX BASIC
118* FOR EXECUTION ON A SIGMA S CPV SYSTEM.

119*

120* THE PDP11/40 VERSION IS PARTITIONED INTO TWO

121~ SUBPROGRAMS, SIMA AND SIMB. THIS PARTITIONING WAS
122+ MECESSARY DUE TO THE LARGE MEMORY REQUIREMENTS OF
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h23*
124*
125*
126*
127+
128*
129%
130*
131+%
132+
133+
134
135%
136%
137
138%
1139+
1140%
141*
142+

101

THE PROGRAM. VIRTUAL ARRAYS ARE USED FOR ALL LARGE
ARRAY STORAGE.

THE SIGMA S VERSION IS PARTITIONED INTO THREE
SUBPROGRAMS, SIM1, SIM2, 1ND RACE. THIS DEGREE OF
PARTITIONING WAS NECESSARY SINCE VIRTUAL ARRAYS ARE
NOT AVAILABLE ON THE SIGMA S.

THE FUNCTION OF SIM1 IS TO INPUT ALL DATA NEEDED
CONCERNING CIRCUIT DESCRIPTION, FAULT DESCRIPTION,
INITIAL CONDITIONS, AND SIMULATION MODES.

THE FUNCTION OF SIM2 IS TO PERFORM THE ACTUAL
SIMULATION COMPUTATIONS WITH THE EXCEPTION OF
RACE ANALYSIS ARD TO GQGUTPUT THE SIMULATION RESULTS.

THE FUNCTION OF RACE IS TO PERFORM THE RACE
ANALYSIS COMPUTATIONS.

300i*tit*#ttttﬁ**t*tﬂttt****tttli'ifﬁtt*tﬁtﬁtttt'tttttttt*t*ttiﬁ*t*ttt

'301*
302%
303

I/0 STREAMS

304*3*'*'.#*1*'3**ttt't****'ﬁﬁ*tﬁﬁtt.tﬁttttttttittﬁﬁ*tttttﬁt***t*t*ttt

305~
306*
309+
310*
311+
312*
313*
314~
315*
316*
317*
318*
319«
320*
c 321%
322*
. 323*
324~
325*
326*
327=*
328*
329
330*
331*
332+

STREAM USAGE

1 FILE OF OLD ONE-FUNCTIONS(S=0)
FILE OF NEW ONE-FUNCTIONS(S=1)

2 FILE OF OLD ZERO-FUNCTIONS(S=0)
FILE OF NEW ZERO-FUNCTIONS(S=1)

3 FILE OF NEW ZERO-FUNCTIONS(S=0)
FILE OF OLD ZERO-FUNCTIONS(S=1)

4 FILE OF NEW ONE-FUNCTIONS(S=0)
FILE OF OLD ONE-FUNCTIONS(S=1)

THE ABOVE REPRESENTS THE BASIC ASSIGNMENTS OF I/0 STREAMS
TO FUNCTION FILES., HOWEVER, THE SIGMA S PROVIDES ONLY 4 I/0
STREAM NUMBERS. HENCE, IT BECOMES NECESSARY TO REASSIGN STREAMS
WHEN ACCESS TO ARRAY-FILES IS NEEDED. THIS REASSIGNMENT IS
DYNAMIC AS A FUNCTION OF PARAMETERS S AND X7 SINCE IT IS
NECESSARY T0 KEEP ACCESS TO ONE FUNCTION FILE ALSO.
THE FOLLOWING TABLE DETAILS THIS DYNAMIC ASSIGNMENT.

333*
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334+ 1 $=0 ] =1

335* B - 1- -

336*STREAME! X7=0 ' X7=1 1 X7=0 ! X7=

K ) LD e P e !

338%, 1 1 GARRAY 1 FARRAY ! HARRAY ' oLD1
339%mmcmmmm ] mm e e e | ] DL

340% 2 1 FARRAY ! GARRAY ! OLDO 1 HARRAY

341 ) c————=] R ] 1 -

342* 3 | HEWO | HARRAY 1 FARRAY ! GARRAY

343t —mmeme frmmmm e R e —————1

344* 4 1 HARRAY 1 NEWl ! GARRAY ! FARRAY
345%mmmemmm P SR e P — -
346*

400 ERXAEARARARRRRARRE AN AR ARAARAARR R RRARRA RN R AARRNRA N ANRARRRAARRANRANANAR
a01* ‘

402+ VARIABLE DEFINITIONS

403%, (MAIN PROGRAM ONLY. SEE SIM2DOC FOR SUBROUTINE VARIABLES.)
404+
qostﬂﬁtﬁtﬂtfﬁtit*tﬁtﬂ'.*t*i*ﬁ'*tﬁﬁtiftit*’.’t*#t'**itﬁ**‘.ﬁ‘ﬁ**i*tt* L & 24
406*

409%.  VARIABLE DEFINITION

410*

423 * BS USED AS A TEMPORARY STRING VARIABLE.

424 *

425 * E$,KS$,55,V5,J5,LS

426 * USED AS TEMPORARY STRING VARIABLES.

427 *

440 * F INDICATES THE I/0 STREAM TO WHICH F ARRAY FILE
441 * IS GPENED.

442 * _

455 * G INDICATES THE I/O STREAM TO WHICH THE G ARRAY FILE
456 * IS DPENED.

457 *

460 * H INDICATES THE I/O STREAM TO WHICH THE H ARRAY FILE
461 * IS OPENED.

462 *

463 * H9 INDICATES THE UPPER LIMIT OF THE LOOP VARIABLE
464 * OF SOME FOR-NEXT LOOPS., SHOULD BE SET >= THE

465 * NUMBER OF ROHS IN THE I ARRAY.

466 *

515 * NI  INDICATES THE NUMBER OF ELEMENTS IN THE CIRCUIT.
516 * CONSEQUENTLY THE NUMBER OF ROWS IN N AND P.

517 *

540 * Q0  CONTROL VARIABLE IN A FOR-NEXT LOOP.

541 * :

542 * Q1  THE NUMBER OF CROSS-COUPLED PAIRS OF ELEMENTS IN
543 *. THE CIRCUIT. ALSO THE NUMBER OF ROWS IN Q.

544 * - :

5§57 * S A S4ITCH INDICATING WHICH CHANNEL TO USE WHEN

558 ® ACCESSING FUNCTION FILES.

559 *

567 * v A TEMPORARY VARIABLE USED TO REPRESENT THE




103

568 * NUMERIC VALUE OF A STRING VARIABLE.

569 *

573 * X USED AS THE CONTROL VARIABLE IN FOR-NEXT LOOPS.
574 *

597 * ¥S A PARAMETER INDICATING THE MAXIMUM NUMBER OF TERMS
598 * THAT CAN BE STORED IN THE FUNCTION FILE OF EACH
599 = FUNCTION.

600 =

800*'**'#******.ttﬁ"tttttﬁtﬁt*t't*iﬁttt't.*tttt'ﬁt*t*t**t*t*ﬁttt*ttt*

801~
802* SUBROUTINE DESCRIPTIONS
803+

804***lt*ttti*t*t**ttttttt'*ttt'ttitt*t'*t.ﬁt*tttttit.t'**t'*ttﬂtﬁi*it

805*

809= PROGRAMMER DEFINED SUBROUTINES

810*

811+ LINE DESCRIPTION

812+

813*

824+* 7200 TERM SORTING.

825*

826* 7800 PRODUCT TERM DISASSEMBLY INTO LITERAL COMPONENTS.
827*

828* 8000 AND SUBROUTINE.

829* ‘

830+ 8250 ZERO PRODUCT TERM DETECTION.

831*

832* 8650 LITERAL SOR?TING.

833*

842* 17000 FUNCTION MINIMIZATION.

B843* .
GO AR AR R AR AR AR R R AR R AR RN AR R RN AR R R AT RN AR SRR RARNRRNRARARRARRNRS
901+

902* DIMENSION STATEMENTS

903*

904*!***t**ttﬁ*ﬁtﬁ*'ttiﬁit*'*tiﬁ*tiitttt*tttﬁittﬁﬁtt*tt***ﬂﬁtt*t****ﬁt

905*

910 DIM N(200,4), I(400,3), 0(50,2), P(200,2)
920 DIM AS(S1), DS$(51)

930 DIM U(1)

999+*

looolt*tttttt******ttt*iﬁ***ﬁt***'i*ttﬁt*tttttti.****ﬁtﬁ*t*t*t*tt*tt**
1001tttttttttt*t*tttt*tfi'tti't*t#ttttt**tt**ttt.*iitﬁﬁ*'***it***t*ﬁtt

1002* *
1003* START OF MAIN PROGRAM ®
1004* ®

1005tttﬁtittﬁ*ﬁttt*ﬁttiti**ﬁﬁtttﬁitttt*ﬁ*t*iﬁt*t**ﬁﬁ*it**t*titﬁ*t*tt*t
1006ttttt*ttt**ttitﬂﬁtﬁttt***ttt'fi*it*tttﬁ.Q*tt***tt'***tti**tt****ﬁﬁ

1007*
1008*
1010 OPEN "OLD1"™ TO :1, INPUT UPDATE
1020 OPEN "OLDO™ T0 :2, INPUT UPDATE




1030
1040
1155
1160
1165
1170
1175
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OPEN "NEWO™ TO :3, INPUT UPDATE

OPEN "NEW1"™ TO :4, INPUT UPDATE

INPUT=0

FOR Q0=1 TO Q1 \*BEGIN PROCESSING OF EACH XC PAIR.

FOR X=1 TO N1 \*SEARCH FOR XC ELEMENT IN ELEMENT ARRAY.
IF N(X,1)=Q(Q0,1) THEN 1180
NEXT X

1179* CHECK ELEMENT TYPE.

1180
1185
1190
1195
1200
1205
1209
1210
1215
1219
1220
1225
1229
1230
1235
1240
1245
1249
1250
1255
1259
1260
1265
1269
1270
1275
1280
1285
1289
1290
1295
1299
1300
1305
1310
1315
1320
1325
1329
1330
1335
1339
1340
1345

IF N(X,2)="NAND"™ THEN 1190
IF N(X,2)="NOR" THEN 1200

X7=0 \*LOAD FLAG FOR NAND GATE.
GOTO 1205
X7=1 \*LOAD FLAG FOR NOR GATE.

V=VAL(Q(Q0,1)) \*CONVERT ELEMENT OFFSET TO NUMERIC.
GET NAME LABELS QF FIRST TWO ONE-FN°S.
INPUT :34X7-5-2*XT7*S;¥5*(V=-1)+1,B$
INPUT 22-XT7+S+2*XT7*S;¥Y5*(V-1)+1,ES$
GET TERM OF FIRST TWO ONE-FN°S.
INPUT 2:3+X7-S-2*X7*S,BS
INPUT :2-X7+S+#2*XT*S,ES -
CHECK FOR EQUALITY OF FUNCTIONS.
IF BS<>ES$ THEN 1245
IF B$="." THEN 1285 \*IF YES, FN°S ARE EQUAL.
*IF NO, THEN EXAMINE NEXT TERMS.\GOTO 1220
V=VAL(Q(Q0,2)) \*CONVERT ELEMENT INDEX TO NUMERIC.
GET NAME LABELS OF FIRST TWO ZERO-FN°S.
INPUT $4-X7-3*S¢2*XT*S;Y5*(V=-1)+1,K$
INPUT 214X743%5-2*X7*S;Y5*(V-1)+1,55
GET TERMS OF FIRST TWO ZERO-FN’S.
INPUT 24-XT7-3%*S+2*X7*S,KS$
INPUT 21+4X7+3%S-2%X7*5,SS$
CHECK FOR FUNCTION EQUALITY.
IF K$<>S$ THEN 1365
IF K$="." THEN 1285 \*IF YES, THEN FN°S ARE EQUAL.
®*IF NO, EXAMINE NEXT TERMS. \GOTO 1260
V=VAL(Q(Q0,2)) \*CONVERT ELEMENT INDEX TO NUMERIC.
GET NAME LABELS OF SECOND TWO ZERO-FN’S.
INPUT :34X7-S=2*XT7*S;Y5*(V-1)+1,V$
INPUT 22-X7+S+2*XT7*S;Y5*(V-1)+1,2$
GET TERM OF SECOND -TWO ZERO-FN“S.
INPUT :34X7-S-2*X7*5,V$
INPUT :2-X7+S+2*X7*5,2$
IF V$<>Z$ THEN 1325 \*CHECK FOR EQUALITY OF FUNCTIONS.
IF v$="." THEN 1830 \*IF YES, THEN FN°S ARE EQUAL.
*{F NO, EXAMINE NEXT TERMS.\GOTO 1300
V=VAL(Q(Q0,1)) \*CONVERT ELEMENT INDEX TO NUMERIC.
* GET NAME LABELS OF SECOND TWO ONE-FUNCTIONS.
INPUT 24-XT7-3*S+2*X7*S;Y5*(V-1)+1,J§
INPUT :1XT743*S=-2*XT®S;Y5%(V-1)+1,LS$
CET TERMS OF SECOND TWO ONE-FUNCTIONS.
INPUT :4-XT7-3*S+2*X7*sS,J$
INPUT 21+X7+3*5-2*X7*5,LS

e




1350
1355
1360
1364
1365
1370
1375
1380
1384
1385
1390
1394
1395
1400
1405
1409
1410
1415
1420
1424
1425
1430
1435
1440
1445
1450
1454
1455
1460
1465
1470
1475
1480
1484
1485
1490
1494
1495
1499
1500
1504
1505
1510
1515
1520
1525
1530
1535
1540
1545
1549
1550

IF J$<OLS THEN 1365 \*CHECK FOR EQUALITY OF FUNCTIONS.
IF JS="." THEN 1830 \*IF TRUE, FUNCTIONS ARE EQUAL.
*IF ND, EXAMINE NEXT TWO TERMS.\GOTO 1340
*CLOSE FUNCTION FILES F AND G.
CLOSE 22-XT7+S+¢2*X7*S
CLOSE :14X7+43%5=2%XT7*S
F=2=XT7#S+2*X7*S
G=1+#X7+3%5~-2*XT7*S
*OPEN FUNCTION FILES FARRAY AND GARRAY.
OPEN "FARRAY™ T0 :F,INPUT UPDATE
OPEN "GARRAY™ TO :G,INPUT UPDATE
*CHECK FIRST ZERO-FN FOR ZERO-VALUE.
V=VAL(Q(Q0,1))
INPUT :33+4X7-S-2%X7*S;¥YS*(V~-1)+2,8$
IF BS="0" THEN 1645
*CHECK FIRST KEW ONE-FN FOR ZERD-VALUE.
V=VAL(Q(Q0,2))
INPUT 34~XT7-3®S42*XT*S;¥YS*(V-1)+2,K$
IF K§="Q" THEN 1550
*LOAD FIRST NEW ZERO~FN INTO FARRAY.
PRINT :F;1,BS
FOR X=2 TO H9

INPUT :3¢X7-S-2*X7*5,8%

PRINT :F;X,BS

IF BS="." THEN 1455
REXT X
*LLOAD FIRST NEW ONE-FN IN GARRAY.
PRINT :G;1,KS$S
FOR X=2 TO H9

INPUT :4-X7-3*S+2*X7*S,K$

PRINT :G;X,KS$

IF K$="." THEN 148S
NEXT X
*CLOSE FURCTION FILE H.
CLOSE 34-~XT7-3%2S+2%X7*S
H=4-XT7=3*S+2*X7%*S
*0OPEN ARRAY FILE HARRAY T0 H.
OPEN "HARRAY"™ TO :H,INPUT UPDATE
*AND FIRST O0-FN AND FIRST 1-FN.
GOsuB 8000
*REPLACE FIRST NEW ZERO-FHN.
V=VAL(Q(Q0,1))
INPUT :H;1,25
PRINT :3+¢X7-S=-2*XT7*S;Y5*(V~-1)+2,2$
FOR X=2 TO H9

INPUT :H;X,2Z$

PRINT :3+X7-S~-2*X7*S,25

IF 25="." THEN 1590
NEXT X
GOTO 1590
*REPLACE FIRST NEW ONE-FN.
V=VAL(Q(Q0,2))
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1555 PRINT 24-X7-3*5+2*X7*S;Y5*(V-1)+2,B$
1560 FOR X=1 TO H9

1565 INPOT :3+X7-S-2%*X7*5,8S5
1570 PRINT :4-XT7-3*S+2%X]*S,BS
1575 IF B§="." THEN 1645

1580 NEXT X

1585 GOTO 1645

1589 *CLOSE ARRAY FILE H.

1590 CLOSE :4-XT7-3*5+2*X7*S

1594 *O0PEN APPROPRIATE FUNCTION FILE TO H.
1595 IF S=1 THEN 1625

1600 IF X7=1 THEN 1615

1605 OPEN "NEWLI™ TO :4,INPUT UPDATE

1610 GOTO 1645

1615 OPEN "NEWO0" TO :3,INPUT UPDATE

1620 GOTO 1645 )
1625 IF X7=1 THEN 1640

1630 OPEN "OLD1" TO :1,INPUT UPDATE

1635 GOTO 1645

1640 OPEN "OLDO"™ TO :2,INPUT UPDATE

1644 *CHECK SECOND NEWY O-FN FOR 0-VALUE.
1645 V=VAL(Q(Q0,2))

1650 INPUT :3+XT7-5-2*X7*S2Y5*(V-1)+2,V$
1655 IF vs="0" THEN 1830

1660 V=VAL(Q(Q0,1))

1665 INPUT 24-XT-3*S5+2*X7*S;Y5*(V-1)+2,J$
1670 IF J$="0" THEN 179S

1674 *LOAD SECOND NEW O0-FN IN FARRAY.
1675 PRINT :F;1,VS

1680 FOR X=2 TO H9

1685 INPUT $34#X7-S-2*X7*S,V$
1690 PRINT :F3;X,VS
1695 IF v§=m_," THEN 1705

1700 NEXT X

1704 *LOAD SECOND NEW 1-FN IN GARRAY.
1705 PRINT :G;1,J35

1710 FOR X=2 TO H9

1715 INPUT :4-XT7-3*S+2*X7%*S,J$
1720 PRINT :G;X,J$
1725 IF Js="." THEN 173S

1730 NEXT X

1734 ®*CLOSE FUNCTION FILE H.

1735 CLOSE :4-X7-3*S+2*X7*S

1739 *0PEN ARRAY-FILE HARRAY TO H.
1740 OPEN "HARRAY" TO :H,INPUT UPDATE
1744 *AND 2ND 0-FN WITH 2ND 1-FN.
1745 GosuB 8000

1749 *REPLACE SECOND 0-FN.

1750 V=VAL(Q(Qd,2))

1755 INPUT :H;1,28

1760 PRINT :$34XT=-S=2*XT*S;YS5S*(V-1)+2,2$
1765 FOR X=2 TO H9
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1770 INPUT :H;X,2$
1775 PRINT :3¢X7-5-2*X7*5,28
1780 IF Z5="." THEN 1830

1785 NEXT X

1790 GGTO 1830

1794 *REPLACE SECOND 1-FN.

1795 V=VAL(Q(Q0,1))

1800 PRINT 24-XT7-3%S+2*X7*S;Y5%(V-1)+2,VS$
1805 FOR X=1 TO H9

1810 INPUT 234X7-S-2%X7*S,VS$ .
1815 PRINT :4-X7-3*S+2*X7*S5,V$
1820 IF vs="." THEN 1830

1825 NEXT X

1829 *CLOSE ALL FILES.

1830 CLOSE :1

1835 CLOSE :2

1840 CLOSE :3

184S CLOSE :4

1849 *REQOPEN FUNCTION FILES TO INITIAL ASSIGNMENT.
1850 OPEN “OLD1" TO :1,INPUT UPDATE
1855 OPEN "OLDO'™ TO :2,INPUT UPDATE
1860 OPEN "NEWO'™ TO :3,INPUT UPDATE
1865 OPEN "NEW1l" TO :4,INPUT UPDATE
1870 NEXT Q0 \*END OF PRIMARY LOOP.
1875 INPUT=$

1879 *CLOSE ALL FILES BEFORE CHAINING.
1880 CLOSE :1

1885 CLOSE :2

1890 CLOSE :3

1895 CLOSE :4

1900 C0=2

1905 CHAIN LINK "sIM2DOC"

"200 2222282322222 222ttt 22 2222222328020 2032222232323 3 223233232

7201* SUBROUTINE TO SORT THE TERMS OF A FUNCTION.

7202* FUNCTION MUST BE STORED IN ARRAY H BEFORE

7203* SORTING RULES: LENGTH GF TERM, ALPHABETICAL, NUMERICAL.
7204* CALLED BY OR AND AND SUBROUTINES.

7205* CALLS NO SUBROUTINES.

T2 R R AR AR R AR AR R AR AR AR AR AN KRR R AR AN RN RAN RN R RRRNNRRRRRN AR RN
7220 FOR X=1 TO 100 \*COUNT NUMBER OF TERMS IN FN.

7234 INPUT :H;X,29 \*GET A TERM.

7231 IF 2$="." THEN 7250 \*END OF FUNCTION?

7240 NEXT X \*NO.

7249 *X = THE NUMBER OF TERMS IN H PLUS 1.

7250 IF X=2 THEN 7500 \*CHECK FOR SINGLE TERM FN.

7252 X0=X \*SAVE X FOR USE AS SORT LOOP LIMITER.
7255 X1=X \*SAVE X FOR STORE LOOP LIMITER.

7260 FOR X=1 TO X0-2 \*USE A BUBBLE SORT TO ORDER THE TERMS.
7270 INPUT :H?X,X$ \*GET FIRST TERM OF H.

7272 INPUT :H;X+1,Y5S \*GET ADJACENT TERM OF H.

7274 IF X5<Y$ THEN 7310\*COMPARE THE TERMS.

7280 *REVERSE THE ORDER OF THE TWO TERMS.
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7290 PRINT :H;X,Y¥$
7300 PRINT :H;X+1,X$

7310 NEXT X \*REPEAT FOR NEXT PAIR OF TERMS.

7319 * ONE TERM HAS BEEN PLACED,IN ITS PROPER PLACE.

7320 X0=X0-1 \*DECREMENT SORT LOOP LIMITER.

7330_IF X0>2 THEN 7260 \*HAVE ALL TERMS BEEN ORDERED?

7340 X0=X1 \*YES. RESTORE X0,

7344 *DUPLICATE TERMS WILL NOW BE REMOVED.

7345 FOR X=1 T0 X1 \*COMPARE ADJACENT TERMS FOR EQUALITY.

7347 INPOT :H;X,X$S \*GET A TERM.

7348 IF X$=".," THEN 7420\*END OF FUNCTION?
7350 INPUT tH;X+1,YS\*NO. GET ADJACENT. TERM,
7351 IF X$=YS THEN 7360\*ARE TERMS IDENTICAL?
7355 *NO. GET NEXT PAIR.\GOTO 7410

7360 X0=x0-1 \*YES. DECREMENT TERM COOUNT.

7365 FOR Y=X+1 10 X1-1\*REMOVE DUPLICATE TERM AND COMPACT H.
7370 INPUT :H;Y+1,X$\*GET TERM FROM H.

7371 PRINT :H;Y,XS5\*MOVE TERM TO NEW POSITION IN H.
7380 IF X$="." THEN 7410\*END OF FUNCTION?

7390 NEXT Y \*REPEAT FOR NEXT TERM.

7410 NEXT X \*REPEAT FOR NEXT PAIR OF TERMS.

7420 FOR X=1 TO X0-2  \*SORT TERMS BY LENGTH USING BUBBLE SORT.
7430 INPUT :H;X,X$ ‘

7431 INPUT :H;X+1,Y$

7432  L1=LEN(X$)

7433 L2=LEN(YS) .

1434 IF L1<=L2 THEN T470\*IF TRUE, DO NOT REORDER.

7440 PRINT :H;X,¥$ \*REORDER.

7450 PRINT :H;X+1,X$

7470 NEXT X \*REPEAT FOR NEXT PAIR,

7480 X0=X0-1 \*DECREMENT LOOP LIMIT FOR NEXT PASS.
7450 IF X0>2 THEN 7420 \*SORTING COMPLETE?

7500 RETURN \*YES. RETURN TO CALLING PROGRAM.

7800tttittt*ttt*tti*tttt*tt*itt**itttt*tit***tﬁtttﬁ**t**i*tﬁit*ttt'ttt

7801* SUBROUTINE TO DISASSEMBLE A PRODUCT TERM INTO ITS
7802% LITERAL COMPONENTS. A LITERAL IS, A VARIABLE NAME OR A
7803* COMPLEMENTED VARIABLE NAME TOGETHER WITH ITS TIME TAG

7804+ OR FAULT SYMBOL.

7805* TERM IS PASSED TO SUBROOUTINE IN X$. LITERALS RETURNED
7806* IN AS ARRAY. CALLED BY LITERAL SORT SUBROUTINE.

7807i*tt**ﬁtttttﬁtﬁt*tttt**t***?ﬂﬁ*fi*****ttt*tt**t**ttt*tttittttt*ttt

7810 FS=0 \*CLEAR SPECIAL CHARACTER FLAG.
7815 Z§="" \*CLEAR DUMMY STRING VARIABLE.
7820, A=1 \*INITIALIZE POINTER TO A$ ARRAY.
7830! L=LEN(XS) \*COMPUTE LENGTH OF TERM.

7835 FOR X3=1 TO L \*BEGIN DISASSEMBLY OF TERM.

7840: IF X$(:X3,1)="-" THEN 7900\*LOOK FOR SPECIAL CHARS (-).
7842, IF X$(:X3,1)>"Z" THEN 7900\*LODK FOR TIME TAG (NUMERAL).
7844 IF X$(:X3,1)<"A™ THEN 7900\*LOOK FOR FAULT SYMBOLS (1/*).
7850§ IF FS<>1 THEN 7910\*END OF LITERAL REACHED?

7860. AS(A)=1$ \*YES. PLACE LITERAL IN AS$ ARRAY.

7861, *END OF LITERAL IS INDICATED WHEN A SPECIAL

S ol m—tw £ -




7862
7863
7864
7870
7880
7890
7895
7896
7900
7910
7920
7930
7940
7950
8000*
g0o1*
8002*
8003*
800 4*
8005*
8006*
8007*
8008~*
8010
8011
8020
8021
8030
8040
8045
8050
8051
8052
8053
8054
8055
8056
8057
8058
8059
8060
8061
8062
8063
8064
8065
8066
8067
8068
8069
8070
8075
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*CHARACTER IS FOLLOWED BY A LETTER.
*THE LETTER IS THE FIRST CHARACTER OF THE
*NEXT LITERAL.

25=X8(:x3,1) \*BEGIN CONSTRUCTING NEXT LITERAL.

FS=0 \*CLEAR SPECIAL CHARACTER FLAG.

A=A+l \*INC POINTER TO A$ ARRAY.

GOTO 7920

*CONTINUE PROCESSING TERM.

F5=1 \*SET SPECIAL CHARACTER FLAG.

2$=2$+X$(2X3,1)\*CONSTRUCT LITERAL.
NEXT X3 \*REPEAT FOR NEXT CHARACTER OF TERM.
ASCA)=ZS \*LOAD LAST LITERAL OF TERM IN A$ ARRAY.
AS(A+1)="," \*LOAD END-OF-LITERAL MARK.
RETURY \*RETURN TO LITERAL SORT SUBROUTINE.

LR RSS2 2R 2222 R 2 28Rt 2222223 2222232222322 2222 22 22

SUBROUTINE TO PERFORM THE LOGICAL AND OF

TWO FUNCTIONS.

THE INPUT FUNCTIONS ARE PASSED IN ARRAYS F AND G.
THE RESULTANT FUNCTION IS RETURNED IN ARRAY H.

CALLED BY MAIN PROGRAM (SIM2) AND RACE PROGRAM.

CALLS ZERO PRODUCT DETECT SUBR (8250), LITERAL SORT
SUBR(8650), TERM SORT SUBR(7200), AND MINIMIZATION SUBR(17000)

t 22 8RS 2222 RSt RRR A2 RARRLRSI2SZEERIESIR2LLS2L XSRS 22 320 220

INPUT :F;1,XS \*CHECK FOR ZERO FN VALUE.
IF X$=%"0" THEN 8030

INPUT :G;1,YS$ \*CHECK FOR ZERO FN VALUE.
IF Y$S<>"0" THEN 3050

PRINT :H;1,"O0" \*RESULT IS ZERO.

PRINT :H;2,"."

RETURN \*RETURN TO CALLING PROGRAM.,

IF X$="1'" THEN BOSS \*CHECK FOR ONE VALUED FUNCTION.
IF Y$<O "1™ THEN 8068 \*CHECK FOR ONE VALUED FUNCTION.
FOR X=1 TG H9 \*2ND FN ONLY IS ONE VALUED. RESULT = F,
INPUT :F;X,XS \*GET TERM OF F.
PRINT :H;X,X$S \*PLACE IN H ARRAY.
IF X$="." THEN 8160 \*END OF FUNCTION?
NEXT X \*REPEAT FOR NEXT TERM.
*PROCEED TO FUNCTION REDUCTION STEP.\GOTO 8160
IF Y$S<O>"1" THEN 8062\*1-ST FN IS 1-VALUED. IS THE 2ND FN 1-VALUED?
PRINT :H;1,"1" \*B0TH FNS ARE 1-VALUED. RESULT IS 1-VALUED.
PRINT :H;2,"."
RETURN \*RETURN TO CALLING PROGRAM.
FOR X=1 TO H9 \*1ST FN IS 1-VALUED. 2ND IS NOT.
INPUT :1G3;X,Y$ A\TRESULT = G.
PRINT :H;X,YS
IF y$="." THEN B1l60\*END OF FUNCTION?

NEXT X
*PROCEED TO MINIMIZATION STEP.\GOTO 8160
W=1 \*NEITHER INPUT IS CONSTANT-VALUED. INIT POINTER TO H.

PRINT :H;1,"0" \*INITIALIZE H TO 0-VALUE.
PRIRT tH;2,"."
FOR X=1 TO H9 \*BEGIN PRODUCT-TERM FORMATION LOOP.




8080
8090
8091
8092
8093
8100
8110
8111
8120
8130
8131
8140
8150
8152
8153
8155
8160
8165
8167
8170
8175
8180
8190
8200
8210
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INPUT :F;X,X5 \*GET TERM FROM F.
FOR Y=1 TO H9 \*3EGIN LOOP FOR ACCESS TO G.
INPUT 2:G;Y,YS\*GET TERM FROM G.
Z$=X5+¥S \*FORM PRODUCT OF TERMS.
PRINT :H;4,ZS\*PLACE RESULT IN H.
*CHECK FOR ZERO PRODUCT.\GOSUB 8250
INPOT :G;Y+1,YS\*CHECK G FOR END OF FUNCTION.
IF Y$="." THEN 8130
NEXT Y \*NOT END OF G. GET NEXT TERM.
INPUT :F;X+1,XS\*CHECK F FOR END OF FUNCTION.
IF X$="." THEN 8150
NEXT X \*!l0T END OF F. GET NEXT TERM.
IF W¢>1 THEN 8155 \*END OF BOTH FNS REACHED. O0-VALUE RESULT?
PRINT :H;1,"0" \*YES. LOAD 0-VALUE IN H.
RETURN \*RETURN TQ CALLING PROGRAM.
PRINT cH;W,%." \*NO0. LOAD END-OF-FUNCTION MARK.
FOR X=1 TO H9 \*BEGIN MIN STEP BY ORDERING LITS IN EACH TERM.
INPUT :H;X,X$5 \*GET A TERM FROM H.
IF X$="." THEN 3190\*END OF FUNCTION?
*NO. ORDER LITERALS.\GOSUB 8650
PRINT :H;X,Z$ \*REPLACE ORDERED TERM.
NEXT X \*REPEAT FOR NEXT TERM.
*ORDER TERMS OF THE FUNCTION.\GOSUB 7200
*REMOVE REDUNDANT TERMS.\GOSUB 17000
RETURN \*RETURN TO CALLING PROGRAM.

azsott*ttttt***tﬁ*tiiittttﬁiﬁ**tﬁitt*tﬁﬁtiﬁt*tit**t*iitit**ﬁ***tt*iﬁ*i

8251+

SUBROUTINE TO CHECK FOR ZERD PRODUCT TERM.

8252+ TERM TO BE CHECKED WAS FORMED BY THE AND SUBROUTIRE

8253*
8254+
8255*
8256*
8257*

AND WAS PLACED IN THE H ARRAY. THE TERM IS RETRIEVED FROM H

FOR PROCESSING. IF THE TERM IS ZERD, THE POINTER (W) TO THE

H ARRAY IS NOT INCREMENTED WHICH RESULTS IN THE TERM BEING

OVERWRITTEN BY ANOTHER TERM. IF THE TERM IS NON-0, W IS INC.
CALLED BY THE AND SUBROUTINE.

8258?!’#**'3*******.ttt*t**t*tttttt*tttt*tt***t*it**ttt*ttt*t*ttt*tt**

8260
8270
8280
82990
8300
8301
8310
8320
8330
8332
8334
8336
8340
8341
8350
8360
8365
8366

Cc=1 \*SET THE SPECIAL CHARACTER FLAG.
D=1 \*SET THE MINUS FLAG.
z5="" \*CLEAR A TEMPORARY VARIA3LE,
Bg=1m \*CLEAR ANOTHER TEMPORARY VARTABLE.
INPUT :H;¥W,Y¥S \*GET TERM TO BE ANALYZED.
L=LEN(YS) \*COMPUTE LENGTH OF TERM.
FOR A=1 TO L \*BEGIN TERM ANALYSIS.

X$=YS$S(2A,1) \*EXAMINE A CHARACTER FROM YS.

IF X$>"2" THEN 8350\*NUMERAL?

IF X$="-" THEN 83S0\*MINUS SIGN?

IF X§="*" THEN B8350\*STUCK-AT-0 SYMBOL?

IF X$="1" THEN B8350\*STUCK-AT-1 SYMBOL?

IF C=1 THEN 8400\*END OF LITERAL?

*YES. LOOK FOR ITS COMPLEMENT.\GOTO 842)

c=0 \*SPECIAL SYMBOL FOUKD. CLEAR FLAG.

IF X$<>"-" THEN 8370\*WAS THE SYMBOL A - ?

D=0 \*YES. CLEAR FLAG.

*GET NEXT CHARACTER.\GOTO 8600




8370
8390
8400
8410
8420
8430
8440
8450
8451
8460
8462
8464
8466
8470
8471
8480
8490
8500
8510
8520
8530
8535
8540
8550
8560
8570
8580
8590
8595
86040
8610
8620

1M

IF D<>1 THEN 8400\*CHECK FOR COMPLEMENTED LITERAL.

Z5=25+"="
Z5=75+X$

\*NOT COMPLEMENTED. INSERT MINUS.
\*CONSTRUCT TEST LITERAL.

*GET KREXT CHARACTER.\GOTO 8600

c=1
Bl=A
FOR B=Bl1 TO L

\*SET SPECIAL CHARACTER FLAG.
\*SAVE POINTER T0 Y¥S.
\*FIND NEXT LITERAL IN TERM.

INPUT :H;W,¥Y$S \*GET THE TERM FROM .THE FILE.
X$=Y5(:38,1) \*GET A CHARACTER OF THE TERM.

IF Xg>nz»
IF X§=h"-®
IF X§=wxw
IF X§="I"

THEN 848B0\*A NUMERAL?

THEN B8480\*A MINUS SIGN?

THEN 8480\*STUCKX-AT-0 SYMBOL?
THEN B8480\*STUCK~AT~-1 SYMBOL?

IF C=1 THEN 8490\ *END OF LITERAL?
*YES. COMPARE TO TEST LITERAL.\GOTO 8510

c=0
BS=BS+XS$
*GET NEXT

\*SPECIAL CHARACTER. CLEAR FLAG.
\*CONSTRUCT LITERAL.
CHARACTER.\*GOTO 8540

IF 25=B$ THEN 8620\*COMPARE WITH TEST LITERAL.

c=1
B$=""

\*NOT = . SET SPECIAL CHAR FLAG.
\*CLEAR TEMPORARY VARIABLE.

*SEARCH FOR NEXT LITERAL.\GOTO 8450

NEXT B

\*REPEAT FOR NEXT CHARACTER.

IF Z5=B$ THEN 8520 \*COMPARE LAST LITERAL WITH TEST.

c=1

D=1

AL

BS‘:"“

*DEVELOP A NEW
NEXT A
W=We¢l
RETURN

\*SET SPECIAL CHARACTER FLAG.
\*SET THE MINUS SIGN FLAG.
\*CLEAR A TEMPORARY VARIABLE.
\*CLEAR ANOTHER TEMP VARIABLE.
TEST LITERAL.\GOTO 8320
\*REPEAT FOR NEXT CHARACTER.
\*NON-0 TERM. INC POINTER TO H.
\*RETURN TO AND SUBROUTINE.

8650 I 722223333 33323322208 3822828532233 3 3322322202323 222222822233 82

SUBROUTINE TC SORT THE LITERALS IN A PRODUCT TERM.
LITERALS ARE PASSED TO SUBROUTINE IN ZS AND THE SORTED
TERM IS RETURNED IN ZS$.

8651*
8652%
8653*
8654*
8655*

CALLED BY
CALLS THE

THE AND SUBROUTINE.
TERM DISASSEMBLY SU3ROUTINE.

8656tttttt*ttt*tttttti***it'*&ﬁt*tiitt*i**tt**tt*ti‘**tt**ﬂ ARRRREXRRRRER

*DISASSEMBLE THE TERM INTO LITERALS.\GOSUB 7800

8660
8663
8668
8670
8680
8690
8700
8710
8720
8730
8740
8745
8746

Cc=0
Bl=A
FOR A=1 TOD Bl
IF ASCA+1)="."

\*INITIALIZE COUNTER.

\*GET NUMBER OF LITERALS IN TERM FROM SUBR 7800
\*SORT THE LITERALS IN AS USING A BUBBLE SORT.
THEN 8740\*END OF LITERALS.

IF AS(A)<AS(A+1l) THEN 8730\*COMPARE TWO0 LITERALS.

25=AS(R)
AS(A)=AS(A+1)
ASCA+1)=2$
NEXT A
IF B1=1 THEN 8759
81=81-~1

\*RE~ORDERING NEEDED. SAVE ONE LITERAL,
\*SWAP PLACES OF THE TWO.

\*COMPLETE THE SWAP.

\*REPEAT FOR NEXT PAIR.

\*CHECK FOR END OF SORT.

\*DECREASE LOQP LIMIT. CONTINUE SORT.

*QEPEAT FOR NEXT PASS THROUGH THE LIST.\GOTO 8670
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8750 FOR A=1 TO 20 \*SORTY COMPLETE. LOOK FOR DUPLICATE LITERALS.
8760 IF AS(A+1l)="." THEN 8830\*LOOK FOR END OF LITERAL LIST.

8770, IF AS(A)=AS(A+1) THEN B7B0\*LOOK FOR IDENTICAL LITERALS.

8771 *NOT IDENTICAL. CONTINUE SEARCH.\GOTO 8820C

8780 C=C+1 \*INC COUNTER.

8790 FOR BO=A TO 20 \*REMOVE DUPLICATE LITERAL FROM LIST.
8800 AS(BO)=AS(BO+1)\*SHIFT A LITERAL.

8805 IF A$(BO)=".," THEN 8820\*END OF LIST?

8810° NEXT B0 \*CONTINUE SHIFTING.

8820 NEXT A \*REPEAT FOR NEXT PAIR.

8830 z2§="n \*CLEAR TEMPORARY VARIABLE.

8835 FOR A=1 T0 20 \*BEGIN RECONSTRUCTION OF PRODUCT TERM.

8840 IF AS(A)="." THEN 8870\*END OF LITERAL LIST?

8850- 25=25+A5(A) \*NO. APPEND TO TERM.

8860 NEXT A \*REPEAT FOR NEXT LITERAL.

8870 RETURN \*RETURN AND SUBROUTINE.

170008 e R R AR AR AR AR R R AR AR A AR AR AR AR A AR AR AR A AR AR RN ANRR AR IR R RNRARARR
17001 SUBROUTINE TO MINIMIZE FUNCTIONS.

17002 A FUNCTION IS SAID TO BE MINIMIZED (IN THIS CONTEXT) IF IT
17003* CONTAINS NO REDUNDANT PRODUCT TERMS. HENCE THE SUBROUTINE
17004* REMOVES DUPLICATE TERMS AND TERMS COVERED BY ANOTHER TERM.

17005* A FUNCTION IS PASSED TO THE SUBROUTINE IN ARRAY H.

17006* THE REDUCED FUNCTION IS RETURNED IN ARRAY H.

17007* CALLED BY THE AND SUBROUTINE AND THE OR SUBROUTINE.

R Y R R R e e e T
17010 FOR X=1 10 X2-1 \*EXANINE EACH TERM OF THE FN.

17015 INPUT :H;X,2Z$ \*GET A TERM FROM ARRAY H.

17016 IF Z5="." THEN 17220\*ENDQF FUNCTION?

17020 X$=2% \*NO. COPY TERM TO X$§ FOR PARSING.

17030 *PARSE TERM INTO LITERALS.\GOSUB 7800

17040 FOR Y=1 TO 20 \*COPY LITERALS TO ARRAY DS.

17050 DS(Y)=AS(Y)\*COPY A TERM.

17060 IF AS(Y)="." THEN 17080\*END OF LIST?

17070 NEXT Y \*NO. REPEAT FOR NEXT LITERAL.

170890 FOR Y=X+1 TO X2-1\*COMPARE ABOVE TERM TO ALL OTHER TERMS.
17090 INPUT :H;Y,ZS5\*GET A TERM FROM ARRAY H.

17091 IF 25="." THEN 17210\®END OF FN?

17100 X$=25§ \*COPY TERM TO X3 FOR PARSING.

17110 *PARSE THE TERM INTO LITERALS\GOSUB 7800

17115 F5=1 \*INITIALIZE FLAG INDICATING

17116 *A REDUNDANT TERM.

17120 FOR B=1 TOD 20\*COMPARE LITERAL LISTS OF TWD TERMS.
17122 IF F5=0 THEN 17200\*CHECK FLAG FOR ND REDUNDANCY.
17125 IF DS(B)="." THEN 17170\*END OF LIST?

17130 FOR A=1 TO 20\*SCAN LIST OF 2ND TERM.

17135 IF AS(A)="." THEN 17165\*END OF LIST?

171490 IF A$(A)=D$(B) THEN 17160

17141 *COMPARE LITERALS OF TWO LISTS.

17150 F5=0 \*LITERALS ARE NOT ALIKE.

17151 ®CLEAR FLAG TO INDICATE ND REDUNDANCY.
17155 NEXT A \*REPEAT FOR NEXT LITERAL OF 2ND TERM

17160 F5=1 \*MATCH FOUND. POUSSIBLE REDUNDANCY.
I
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17165 NEXT B \*REPEAT FOR NEXT LITERAL QF 1ST TERM
17170 FOR C=Y TO X2-1\*2ND TERM REDUNDANT. DELETE FROM H.
17180 INPUT ¢H;C+1,ZS\*GET A TERM FROM H.

1718S PRINT :H;C,Z$ \*PLACE TERM IN NEW POSITION.
17190 NEXT C \*REPEAT FOR NEXT TERM.

17195 *GET NZd 2ND TERM.\GOTO 17090

17200 NEXT Y \*REPEAT FOR NEXT TERM.

17210 NEXT X \*REPEAT FOR NEXT FIRST TERM.

17220 RETURN \*RETURN TO CALLING PROGRAM.

20000 END
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10:11°0CT {1,°79 DC/TESTGNDOC,BCARRULL
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3# 4  SS88SS Il M° M LLLLL uuLOo GHLGOLL
5%

7% ¢ . " PROGRAM; TESTGNDOC

Ix VERSIUNS SIGma S

I T REVISINN: ORIGINAL

10> DATE: 10/10/79

11~ "7 PROGRAMMER: 8. D¢ CARROLL

12*

I R R A R AR R A R R O N R AR R R R AR R AN AR AN AR RN N R R A AR AR R AR R AR R RARAN KRR AR SRR AR AR N

14+~

19% " CONTRACT SUPPQORT

oA AR AR R R R A A R AR R RN AR R R AR A AR R R AR AP AN AR R AR AR AR R RN R AR R ARSI R AR AN ANR AR
Ty{7A T T T T ST -

18x% THIS PROGRAM wWAS DEVELOPED FQOR NASA MARSHALL FLIGHT
19* CENTER UNDER CONTFRACT NASR=31572,
2n*

2]ﬁ*-*ti**ﬁt*ikftitﬁ*t*tltit*titl**kti****ﬁ*ti**iﬁi*tt*****fﬁt*tﬁit**it

azx

23* ) MODIFICATIOM HISTQORY

2u*

AR AR R AR R R R AR AR R AR AR AR R A AR R AR AR IR R R AR AR AN AR A AR R A RANATARARNRAAAN AR AR RS
6%

39x T o

LOU XA A AR R AR R I AR AR AN R R AR AR AR IR AR R AR I R AR AR N AR AN AN A RN RAARNRNANR R AN AR AN
101

102* PROGRAM DESCKIPTIUN

103* ) ) ) .

JOU R R A AR R R AR R R R A RN R AR R R R R AR AR AR AR R AR IR AN AR RN R AR A RARAR R RN AR AR AR A AR A
T10S#% B

1062 TESTGN IS A PROGRAM FOK GEMNERATING TEST SEWQUENCES FROM THF

1074 STMULATION NUTPUT PRODUCED BY THE SIMLOG PROGRAM,
1084 TESTS MAY BE GEWERATED FOR CIRCUIT INPUTS FRQM A FAULT=FREE
~109*77 " "SIMULATION, " TESTS FOR SPECIFIC FAULTS MAY ALSO BE GENERATED
110» FROM A FAULT SIMULATION OF THE CIRCUIT wITH THE FAULT
“11i%° T INSERTED, - )

112»
T 0 AR A AR AR R RN N AR AR R AN RN AR RN R R RN A RN AR R R R AR A I R AR R AR IR AR ARSI RARRRARR
901 % '
302% T "7 TDIMENSION STATEMENTS
903
T T R A A R R R R R R R AR RN KRR R R R R RN AR AR A RN R TR AR AN AR AR AR AN ANRNANR AR A AN A AR RAS
910 DIM w(200,d), 1(400,3), w(Su,2), P(200,2)
920" ° T DIM AT(51),D%(51) |
930 DIM U(1)

940 DIM LS(10),45(10,2)
950 DIM E5(200)

e o—m e = e - —— - - - g -

— wm, = e ————— e ——————
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N R N N L Rl R R R R R T T I T T T T
1001h*iﬁtkittﬁt*tt*k*ttttiti*itk**ii**t*ﬂiﬁ*tﬁfii**t.***tﬁ**tttt*tt***

10)2% ) %
10034 START UF aln PPOGRAR *
tovdsr” -~ 7 T T 07 T o >

lﬂJS*Q.t*cit*f*i*i*t**i*t**iitﬁ*tit*t*titti**ﬁtkﬁ***tﬁ*it*tti**t****t*
lﬂ06*t**t*ititktikti*tt*tttitiQltQ*iti**t*ti*tit**t***ttititt**tt**tﬁt
1007 »

1008+  OPEN CIRCUIT NESCRIPTION FILE(NET),

1010 OPEH "WET" T0 :3, INCPUT UPDATE

1100 H9=400 ) a

1110 YS=19Qu0

1200 PRINT"SELECT TEST GEAERATION MCODE., <Ck>=1.,"

1205 PRINT" (1) UNSPECTFIED FAULTS,"

1210 PRINT" ~ ° (2) "SPECIFIED FAULTS,"

1212 INPUT MS
"1215 IF mMS<>Y THEN 1220
1217 MS=t

1220 1F M9<=2 THEN 1235
1225 PRINT"INVALID MODt VUMBER FNTERED TRY AGAIN,"
© 12390 GOTO 1212 ST

— - - - - -

1234 «LGAL CTRCUIT DESCLRIPTIGN FROM FILE NET,
1235 6OSuUB 6LOY

1239 *CONSTRUCT A L1IST UF PRIMARY QUTPHT NAMES.
{240 v=1 )

1245 Fuk X=1 10 N

1250 77 IF d(xyA)<TYEST UTHEN 12707 T
125% MB(Y»1)3IN(X,1)

12607 7T Mb(Y,2)=STR(X)

1265 Yy=v+l1

1270 WEXT X~

1274 ACOMPUTE THE NUMHER OF PRIMARY QUTPUT &ETS,
1275 D3=Yel" o

1279 ACONSTRUCT A LIST OF PRIMARY [NPUT NA\ES.
1280 Yzt

{289 F(R x=t 10 10 .

1290 "7TT1F T(X,3)<>"YES" THEN 1305

1292 IF Y=1 THE ) 1298

1294 7 FOR Z=1 T0 Y=| - . i

1295 IF L3(2Z2)= I(xol) THEN' 1305

T1296 T UTNEXTZ T 7 T TT - " )
1298 LE(Y)=I(X,1)

B 0 1 K - 2 T

130% NEXT X

I3UV""‘7COMPUTE“TnE’VUVnER OF "PRIMARY "INPUT NETS,

1310 I3=v=-1l

1319 77 #CRECK FOR MODE SFLECTION(MS=2: SPECIFIED FAULTS),

1320 IF MSs2 THE® 1500

1349 7 AREGIN PRIMARY CONTROL LUOP FOR UNSPECIFIED FAULT MNDE,
1350 FOUR x6=1 TN 0%
1354 *SELECT A PRIMARY OWTPUT HET, ~ 7

1395 UB=Ma(Xn,1)

-~ - = - - R - - N o
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1356 7 XSsVAL(Y3(X0,2))

1360 FOR Y61 TU I3
1364 *SFLECT A PRIMARY IANPUT NET,
130% wHILB(YH)
1370 T FOR T=1 TO T0O -
1372 *SELECT A TIME TAG,
“1373 T T TH=STR(T) .
1374 TH=T%(:2)
1371y 0 T ; *xCOMPYTE CORRESPONDING TEST FN,\GOGSUBR 2020
1377 *PRINT TEST FJUNCTION, 1GOSUB 11009
1380, ° T TTNEXT T T ’ v

1385 NEXT Yo
1390 NEXT xé~
1395 GOTO 1620
1500, PRINT"ENTER THE FAULTED MET NAMET™;
1510 INPUT wd 7
1520, PRINT"ENTER THE FAULT CONDITION(SU/SE)";
1550 IvPUT S$
TIS3SUTF T538="S0" THEN 1538
1536 T8="¢"
1537 GOTO 1540
1538 T3="»"
1539 #BEGIM PRIVARY CONTROL LOOP FQR SPECIFIED FAULTS MODE,
1540 FOR X6=1 10 03
"1549 - *SELECT A PRIMARY OUTPUT NET,
1550 NP=MB(X6,1)
1560 - XS=VAL(MS(X6,2)) 7 © T
1569 *COMPUTE THE TEST FUNCTION,
1570 GO3UB 2020 -
1579 - %*PRINT TEST FUNCTION MEADER INFO,

1580 PRINTTQUTPUT=LTINE=";0%
1590 PRINTUFAULT=";nwB+"/"+8%
1599 *PRINT THE TEST FUNCTION,

1600 GOosun 11039

1610 NEXT X6

1620 CLNSE :1I\CLOSE :2\CLOSE :3\CLOGSE 24

1630 CHATY LINK "SIMIEXEC®

OO0 AR Ak A Ak AR R RN A KRR RN AR N AR A AN SRR AN R AR RAR AR R AR AR AR IR A AR AR AR AR
Tl O I AR A A AR AN R R Rk R R AR AR R R AN R R R R R R AR NN R R A AR RN R AR AR AN AR RN AR AR AN RARRAN

2002+ SUBROUTINES - *
I Iy i R I I I I ImmMmMm MMM I TN T IT™™
2004
T2005%” - '
OO Ak Rk AR R RN A R R AR AR R R A AR R R AP AR R A A AR AR ARR AR A AR R AN AR AR R AR AR kAR
2007~ TSUBROUTINME FOR COMPUTING A TEST FUNCTION,

COOB R AR A AR AN AR R A R P R A AN AR AR RN R RN AN R AR AR R A AN AR AR RN AR AR P A AR IR AR AN RARERAR
2009% T
2020 2RETRIEVE OUTPUT FUNMCTIONM PAIR,\GOSUR 3000
2049 " +COMPUTE THE FTIRST REDUCED FUNCTIGHN,

2090 FUR X=1 T0 200

2055 INPUT :F:X,X$

2060 IF X3="," THEN 21%0
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2005 ~ vs|

2070 LGOSun 4009

2072 IF Z9=0 THEN 2098

2080 1F Z9=1 THEN 2190

2090 T 1F X%(:79=1,1)>"2" THEN 2100
2091 IF Z9+L2>Lt{=L2+! THEH 2095
2092 Y=29+L2 B T
2093 GOTO 2079

2095 xb="" )

2096 PRINT 3F;x,Xd
2098 GOTO 2110 -

2190 IF x5<>n%+1f THEN 210S

2102 PRINT sFs1,"t"

2193 PRINT tFs2,"."

2101 GOT0 2300 ~— T° o -

21iys 1F 7921 THEN 2108

2106 TPRINT kX, X30:1,29=1)+X3(:29+L2)

2107 GATO 2110

210877 PRINT :FsX,x5(sZ9+L2) 7~
2110 HEXT X

21507 PRINT gy, "
2153 v=1

21585 FUrR x=1 TO 200
2168 LIPUT etk X, XD
2166 IF x3="" THEN 2190

2170 PRINT snsY,x3

2172 TTIF X3=",TOTHEN 2200777 TTTTTLOTC
2179 Y=Y+])

2190 NEXT X T T

2200 INPUT h3t,x?

2201 [F ' X8=" /" THEN 2250

2205 FOR X=1 fu 200

2210~ 7 INPUT sHpa, X3 7 - -
2211 PRINT $FpX, X% ’
2215 T O1F XT="." YHEN 2300 T T T
2220 MEXT X

2250 PRINT " ¢Fst,"™g -~ - ™ T ° 70T
2200 PRINT zk32,","

2299 »COMPUTETTHE SECIONUD FECUCED FUMCTTON
2300 FUKR X3t Tu 290

2305 ° TINPUT TG;X.a3 " - T T T
23190 I[F X32" " THEN 2432
T237T1 T YA T T - )

2312 GUSUl 4son
R23(3 T OIFTZ9T0TUHEN Q%2 T T T T T

2314 IF 2931 ThEv 2322 o
23S [F X£(:79«1,1)>"2" ThFN 2322
2316 IF Z9+Le>L1=L2+1 THEN 2320

2317 Ys{9+L2
2313 GOTO 2312
2320° TPAINT TG X, T T T T
2321 6UTY 2530
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23227 TF XT<>aF+m="+T8 THEN 2326

2323
2324
2325
2326
2327
2328
2329
2330
2332
2335
2340
2345
2346
2350
2355

2360

2365

2370 IF Y=1 THEN 2394

237s
2380
2381
23385"
2390
2394
2396
\ 2399
2400
‘ 2410
241%
2416
2420
242s
2439
2431
24490

2444

24us
2450
2451

2454
2456
2us8
L1
2462
cuel
2466
2468
2470

2442~

2446~

- 24se TF 2927 THEN 2UsH

PRIMT eGat,"1"
TPRINT :G32,"."™
GOT0 2400
IF "29=1 THEN 2329
PRINT sGsX,X3(21,29=1)+Xb(229+L2)
GOT0 2330 ) T "
PRINT si3sX,X3(329+L2)
NEXT X
PRINT sH3t,""
Yy=1
FOR X=1 TO 200
INPUT 3Gy X, X3
IF X$=%" THEN 2369
PRINT srpY, X3
IF X¥="," THEN 2370
Y=Y+l
NEXT X
FOR X=1 10 200
INPUT eHsX, X%
PRINT :G3X,X3
IF Xx3=2%," THEN 2400
NEXT X
PRINT :Gi,"0"
PRINT :G32,"."
*#COMPUTE THE FIRSTAND RESULTANT,
GOSUB 8000
FOR £=1 TD 200
INPUT ¢HixX,X$
ES(X)=X?
IF X$="," THE\V 2430
NEXT X 7 - T T
*RETRIEVE THE OUTPUT FUNCTION PAIR ONCE AGAIN,
*COMPUTE THE THIRD REDUCED FUNCTION,
GoSus 3uoo0
FOR "X=1 TQ 200
INPUT F3X,Xx$
IF X3="," THEN 2480~~~ —— -
Y=1
B 18 51V T LY 71
IF 2920 THEN 24eé2

IF X2(32Z9=1,1)>"72" THEN 2U68
T IFTZ9r2>L1=L24]1 THEN 2462
Ys9+L2
GUTO 2457
x$='|u
PRINT SF X, X%
GATO 2479
IF X3<>43+"="¢TS THEN 247S
PRINT sF3l,™1"
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{2472 PRInT sFze, ", " ' )
| 2474 GOTO 2510

12475 T IF Z931 THEN 2478

2476 PRINT sF3X,xb(31,29=1)+¢Xb(329+L2)
2877 Tgnin 2479 -
2478 PRINT sFsX,xb(329+L2)

2479 NEXT x 7T 7 - i ’ ) -
2480 PRINT sMz1,""
2482 Y=1i
2484 FOR X=1 TO 20V
2486 INPUT :FiX,X$
2488 IF xs=n"* THEN 2096
2490 PRINT sH2Y, X% )
2492 1F x$="," THEN 2493
2494 Y=Y+l /s T m
2496 NEXT X
T 2498 INPUT iH31,Xd
2900 IF X3="," THEN 2512
2502 F(OR X={ Tu 200 ’ T T T
2504 [NPUT $HeX, XD
2506 PRIuT :FiL,x% o
2508 IF x%="," THEN 2516
2510 NEXT x -
2512 PRTIWT sFksl,"0"
T2StUTPNINT F2," " o - }
2515 *COMPUTE THF FOURTH R&PUC&D FuNcrIUN
CSIEFAR A=1TTT 230 T o T T T -
2518 INPUT 3GoXx,XF

2520 7 T TIF X¥=" " THEW 2552

2522 vs1

252477 T 6USUB W00 T 7 B

2525 IF 29=y THEwW 2536

2526 77 IFTZG={TTHEN 29y TTTTTTT T Tt Tt i o T
2528 IF X%(229=1,1)>"2" THEN 25490

25307 [FTZORL2SLIELSVI THEN 2536 S -
2532 y=zz9+Le

253ATCOTY RS T T TN T

2536 PRIMT :GpxX,""

"25387GOTO RSSITT T T Tt

2540 IF xb<>ud+Td THE!N 2546

TRSU PRINT TIG AL T T ST S ST e e e
2544 PRINT :Gs2,"." )
TRSAST GUTO @SAE T T T ot e -

2546 IF Z9=1 TAeN 2549 -
T2SUT T PRI I X, X 1, 29T Y ¥XF (1 Z9%L2)Y T T e o Tt T
25486 GOTO 2550

2549 T PRINT 3G; X, Xx8(329¢L2) ~— — — 77 7 - o7

255U NMEXT x

2552 PRINT srHpzl,"" o

2594 v=1

2556 FUR X={ TUG 200~ T T 7 7707 . ST T
'2§55 INPUT 'b' .XS




2560

2562
2564
2566

25868

2570

2572

2574
2576
2578

2580~

2582
2584
2585
2586
2750
2755
2760
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IF £3="" ThHEN 2568 B
PRINT sH3Y,X)
IF X3="," THEN 2570 ~
YsY+l
NEXT XTTT o
IF Y=t THEN 2982

FOR X={ TO 200 K

INPUT thHaX, X3
PRINT ¢GyXx,X%
IF X$="," THEN 2586
NEXT X &~ 7 7T T
PRINT 3G;l,"0"
PRINT "¢G:2,","
*COMPUTE THE SECOND AND RESULTANT,
GOSUR 8004
FOR Xx=21 T0 200
T PRINT sFaxX,EB(X)
IF ES(X)="_." THEN 2770

T2765 NEXT X T T

2770
277s
27176

2780 -

2785
" 2789
2790
"2792
2795
2800
2801
2805
2810
2815
2820
2825
2829
2830
2999

FOR X=1 10 200
TINPUT sH X, X3
PRINT 3GaX,X$
1F XE="," THEN 2790
NEXT X
*COVPUTE THE 0K RESULTANT,
GOsSuB 7000
IF mMS=2 THEN 2999
FOR x=1 TU 200

INPUT :H3X, X3

PRINT sFsX,x$%

IF X$="," THEM 2815
NEXT X
PRINT 2G:1,5%5+¢73
PRINT 3G;2,a54"="4T3
PRINT :G6;3,",."

*COMPUTE THE TEST FUNCTINON,
GDSUBR RO0Q ) ’
RETURN

000 A AR A R AR R R R R A R A AR R AR AR R RN N AR R R RN R AR R A AN R R AR AN RARNAARAARA AR AN AN AR
3001 ROGUTINE TGO RETRIEVE UUTPUT FUNCTIONS,-

TS0 R A AR AR KR R AR P R A RN AR R AR A AR AR R R IR A AN AN A I N AR AR ANRARARNRR IR N kAN RA
3009 *RFTRIEVE THE (NFE=-FUNCTION,
T30r07J=9 Tt

5020 K=1

3030 GOSUB"S000 . "
3039 *RETRIEVE THE ZERu=FUNCTION,
-3pqy J=% -~ -~ 0T -
3090 k=0

3060 GOSUR S000

3070 RETUPRN

BOOO A A Ak Ak R AR A A AR R PR AR R AR R AR RARRA R R P AR R ARR AR R PR R AR KRR AR A RAR AN IR ANk A&
4001 » SUBROAUTINE FOR SEARCHING wWH+T3 FOR THE SUBSTRING X3,




121
TH002% T POSITILA NDF X3TTS KETURNEND AS 29, 2930 [S RFTURNED IF .
40054 A% IS 6T A SYBSTRIMG OF whHelr, .
TRO0D T AINITIALIZE THE PUGINTEW,
4005 Z9=u
4010 LISLENCXY)
401S Le2s= LEN(N%*T$)
TUU19 xSCAN XBPTSTARTING AT Y FOR wh+Ts, ) i
4020 FOK Z=Y TU L1 ' ‘
4025 7 TIFTXR(Z,L2)=40+T3 THEN H040 - -
4030 NEXT 2
T d03S RETURN
4039 *L.nAD POINTER “1Th POSITION oF SUBSTRING,
4040 29=2 T - o o
4045 RETURN
USSR R A A AR I AR R A kR R A AR AR N AR AN R AR AR AR A RN AR AR R AR R AN AR AR AR A AR A NNN R AR AR
4501 = SUBROUTINE FOR SEARPCHING STRING wE+"="+T$ FQR SUBSTRING
T4502%x T xb, POSITIUWN OF X% IS RETURNEL AS 29, £9=0 IS RETURNED IF Xx$
4503 IS NOT & SUBRSTRING OF whe"="e7%,
T4S04d «INTTIALTZE THE POINTER, T
4505 Z29=0
45107 C1sLEN(XS) & T T T - -
4515 L2 En(vwde"="¢Th)
4519 "#sCaim Xxd STAKRTLING AT Y FOR tibe="gTg,
4520 FOR /=Y TO LI .
4529 T IR 23 :Z2,L2)sape ="+ TH ThEN 4S4u | -

4530 nNEXT Z

NS3ISTRETORN - T o T T ) s T T T
4539 = NAD PUINTER ATTH POSITIUN OF SUBSTkING.

45407 729=72 T T - T

4545 RETURMN

0 T A A AR R R R A A A AR AR P R AR AR AR AN R TR R AR AR AR A A ARN P A AN IR AR R AR R AR AN AR N AR AR
5001 SUBROUTINE T TRANSFEKR FUNCTTOMN FROM

5002« T T TRYLCTIONTFILE TGO FURCTION ARRAY, ' T T
Sousi**itttt*t&tt*tttﬁttttﬁt*i*i*t*tt*ttttt*t*h*ittﬂt*kt*ttﬁtt*tt*ttkt
5095 [nPUTE0 T T T 7T - T
S006 *DFFINE FILE LHANNEL FUrLTIUNb.

TS00T EZJe2aSH ¢SS T Tt T o - ) -
3010 F=sl-3x5+5%) .
S01ST G275 ——  — T T mrmeTTTT o i o
S020 H=T7=342S=J+Jx3 .
"S02d aCLCCSE ACLLFICES, ~° °~ T/ T/ 7 i T T -
5025 CLOSE :INCLOSE $2\CLGSE $3\CLUSE :4

TS029 ®x0PEY FILE CONTAINING FUNMCTION TU BE "RETFIEVEL, —° | T
5030 IF S=1 THEN 5050 -

TS035 IF JsdTTHETTTSYAS T T e -t T
S040 OPEn "NEMO" TO 3, INPUT UPDATE

SOGT CPEI "FARKAYY TN ¢, INFUT UPDATE "~ ™ 77 ) T

5042 OPEN "GAFRKAY" T0Q 22,INPUT UPPATE e

S0d3 UPEN "HARRAY™TQ 34,1HPUT UPDATE ™7

S044 GOTO 5140

[OASTOPENTTAENT™ 16 U, INPOT UPDATE ™77 T 7 ’ T
Soub OPEN "HAPR&Y“ TQ :3,IwPUT -UPDATE
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SO097 OPEN "FARRAY"™ TO :1,INPUT UPDATE
S048 OPEN "GARRAY"™ T0O 32,InPUT UPDATE
5049 “GOTO Sid0~- -~ — ~
5050 IF J=d4 THEN S069
5GS2 DPEN "FAPRAY™ T4 s:1, INPUT UPDATE
S0S93 OPEW "GARRAY"™ T0 :3,1wPUT UPDATE
T 5054 OPEN "HARRAY™ 'TO "34,IMPUT UPDATE
5095 OPeEfn "NLDO" TO 2, INPUT UPDATE
5056 GOTO Si140 7 - )
S060 OPEN "OLDL"™ TO 2:1, INPUT UPDATE
S061 OPENT"FARRAY" TO :2,INPUT UPDATE
5062 OPEN "GARRAY" TO $3,InPUT UPDATE
S063 QOPEN "“"HARRAY™ TO :4,INPUT UPDATE
5140 v=XS
5149 *TRANSFER THE FUNCTION TO ARRAY G,
S1S50 INPUT tE;YSx(V=1)+1,X$
S160 FOR X=1 70 1000
5170 INPUT :E,Y%
TSIB0TPRINT TG X, Yy~ T )
S190 IF Y$="," THEN S260
5200 NEXT X
9260 [F K<>t THEN S300
9269 «TRANSFER THE FUMCTION TN FARRAY,
5270 FUR Y=1 TO X
5280 INPUT G;Y, YR
5285 PRINT tF3Y,Y3
"§290 NEXT Yy "0 vt T T s
S300 InNPUT=S
5310 RETURN -7 -~ o -

6000*’!*#*&k**ttiﬁtttt**ttt*tit*k*ttt*t**i***ﬁ'ﬁ*ﬁ***ﬁ**k*ﬁﬁt*tt**itt*ﬁ

6001= SURROUTINE TO INPUT CIRCULIT DESCRIPTIOvV FRUM FILE,

%

IS I I I I MMM I MMM M T IITMMTT T

6010 INPUTSD™ " ° T

6015 To=1\ axaIMITIALIZE [ ARRAY POINTEN,
6017 Mi=0X "7 © T 7 sx*INVITIALIZE N ARRAY FQINTEPR,
6020 Z%=""\ *x»CLEAR 29,
6022 " INPUT $37, 73N ~ 7 7 xx»INPUT  ELEMENT DESCRIPTION FR(GM FILE,
6023 PRINT Z3$\ *x2PRINT ELEMENT DESCRIPTIOW,

6025 IF LIS " THENTH6430\*LO0OK "FOR END "OF ELEMENT EMTRIES,
6030 NI=NT+1N xxxI0C N ARRAY POIMTEK,

B034aasix BEGTIN PARSING OF ZF wakexshakan
6035 HE=""\ »+*CLEAR B3 FOR nEXT FIELD,

THOAUT T X=IN T T ®xwINTTIACIZE POINTER"TQ Z%.
0050 IF ZH(3X,1)s" " THEN 6090N2END OF EFLEMENT=NAME FIELO?
5060 BIZRFT+ZI(INFTIN *#xEM0 NOT REACHED, ARD TO NAME,
6070 xsX+1\ #ax]nC POINTER TO 2%,
6080 «* s *REPEAT FORNEXT CHARACTER IN £3,\GGTC 60S0
6090 u(N1,1)=BI AaxrwHEN MARME CUOMPLETE, PLACE IN N ARRAY,
6100 N(NM14)S NG\ T ««xUABEL ALL ELEVMENTS AS O NUTPUT,
6110 bEs""\ *xACLEAR B% FUR NEXT FIELD,.
120 X=X+1V ) xx*INC, POINTER TN 73,

6130 TF ZB(3X,1)=" ™ THE 61/70N2END OF ELEMFNT TYPE FIELD?
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16140 A2RF+Z23 (1, 1)\ *axxbt D wUT KEACHED, BUILD NAME,

"8150 L=zx+1\ ax2]1 C POINTER TO 23,

blovax*wWEPEAT FAR YEXT CHAKACTER In Z3\GOTC 6130

6170 w(n1,2)388\ cxxi HEN NAME COMPLETE, PLACE In M ARRAY,
61785 2=1\ sax INTTIALIZE COUNT CF BLEMENT INPUTS,
6177 P(N1,2)SI0N xx« CAD POINTER TQ IMPUT LIST,

6180 X=X+1\ T T aaxINC POINTER TO /9,

6190 HE=""\ **#xClEAR B% FOR NEXTY FIELD,

6200 IF Z5(sx,1)=" " THEN 6259\#FND OF INPUT NAME SUBFIELD?
6210 BH=BI+LBUIX, 1)\ awsxEriD nOT REACHED, KECOMSTRUCT NAME,

62307 Xzx¢1\ sxxINC POINTER TN Z3,

0240 *x*REFEAT FOR HNEXT CHARACTER IN 23.\GOTO 6200

76250 I1(1u,1)3SBD\ "7 aaxwHEMN NAME COMPLETE, PLACE IN I ARRAY,
0200 Zz/+¢1\ x*x[INC COUMT OF ELEMENT INPUTS,

T6270 T10=J0+IN T T 77 xx#fnC POIMTER TO I ARRAY,

6280 L=LEN(ZH)N *2*COMPUTE LENGTH QOF- 2%,

6285 IfF x<U THE 61dUNax«*IF END NOT KREACHED, GET MEXT INPUT,

6290 P(il,1)3L=1\ *xeNHEN END REACHED, PLACE # OF INPUTS IN

6300 *x«RFPEAT FOR VEXT ELEMENT DESCHIPTION,\GOTU 6020
6430 FUR X=1 T I0=1\ *##%ASSIGN NUMERIC COUDE TO ALL INPUTS

6431 FOR YZL TO MIN wxxEXCFPT PRIMARY INPUTS,

64482 IF I(X;1)<>u(Y 1) TREN 6436

6443 LH=STR(Y)Y ~ °

6434 1(Xx,3)=2%
Y EYY T LOTO 6437

b4 36 NEXT Y

U437 REXY T T T/ o mrT momrn e e o
oudu2 10=I0=1\ 22 xCOMPUTE [HE MUMBER OF ROwS TN 1,

6UUS ITNPUT 23,248\ 7 7 “xxaGET PRIMARY JNPUT NAME FKOM FILE,
bUdn PRINT £\ exxPRINT PRIVARY INPUT NAME,

KUBRTIF 2%="" " ThEN AUS\ALI K FUR END OF PRIMARY INPUT ENTRIES,
6450 FNOR X=1 TO JON\ x*&SCAN I ARRAY FOR PKIMARY INPUT MAMES,
TBASS T OTTIF 23> T(X, L) TTHEN 6960 T i

6U57 I(X,3)="YES"\ «x*FLAG wITH YES wHEF FUUND,

L blon NEXTTX T T - T T T ’ i
bUb2*x 2 «REPEAT FOR MNEXT [LPUT NAMF, \GOTO 6445,

6UBS TIPUT TI,ZF\" 7 7 a&%GET PHRIMARY QUTPUT NAME FROM FILE,

alhs PRIMNT Z3\ 2 a2PRIANT FRIMARY QUTPUT NAME,

6UTQTIF ZISTTNTTHEN ASOONKLOOK FOR END UF  QUTPUT NAME ENTRIES,

6472 FOR x=1 TU NIN #»25CAN M ARRAY FNR PRIMARY OUTPUT NMAMES,
THRbBTST T T IF IO N, )Y T ITHEN R80T T T

o471 M(X,4)S"YES"\  axxFLAG wITH YES wH&N FOUND.

TBUAY0 UEXT X
43S exxxEPEAT FOR NEXT OUTFUT nAhE \GUTU babS

65007710 - T T T o ot oo
6510 INPUT 235,75\ x*xGET XU ELEMENT PAIJR FROM FILE,
COSTITPRINTI 23N 77T TTTT axxPRINTTELEMENT PALR, -
6520 IF /282" " TAEd 6Tu0\N*LLOK FLR END OF XC PAIR ENTRIFES,
65307 Q13Q1+1\N 7 a*x[NC POIMTER 10 @ ARKAY,
6540 L=LEN(Z3)N\ sxxOMPUTE LENGTE OF ZS-
“BSSOTFUOR XET TO L\ 7 Tax4BEGIN FARSING Z5.

6560 1F Za( Xe1)s® ® IHE«_q5§u\tEND OF FIRST NAME 1IN PALIR?

P
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~eS70 NEXT X—— - T~ 7 T 7 -
6580 B3=Z3(s1,4A=1)\ x*x»xLET BY = FIRST nAME,
6590 C3=Z3(:¢X+II\ T xx2LET CF = SECOnND NAMF,

6640 FOR x1=1 TQO &N kexSLAL, N ARRAY FOUR NAMES OF XC ELEMENTS,
6641 ° IF BI=h(x1,1) THEN bodS

bedd NEXT Xx1i

6645 Z3=STRIX1IN TTxxaxGENERATE NUMERIC COCE FOR ELEMENT,

bodd W(W1,1)3Z28N *x2PLACE CODE IN & ARRAY,

6680 FOR X1=1" TN NI\ »xx5CA~ N ARRAY FOR SECOND NAME IN XC PAIR,
b681 IF Cd¥=ny(X1,}) THEN K685
“b6B2 NEXT X1 °7 T ° -

6685 L3=STR(X1)\ *xxGEMNFRATE NUMERIC CNOE.

6686 QA(0Q1,2)=Za\ T xx#xPLACE CODE In G ARRAY,

h690 *xxREPEAT FOR MEXT PAIR 0OF XC ELEMENTS.\GOTO 6510

6700 RETURMN\ *xaARETURN TO MAIN PROGRAM (1340),

JOOO N AR R A R R A R R R AR AR R R A AR AR AR AR RN RAN AR R AN AR R R R R AR R AR ARRERANAARRAAR PR R AR
70012~ ° 7 SUBROUTINE FGR ORING Te0 FUNCTIONS,

7002* ONE FUNCTIQN MUST BE IN ARRAY F AND THE SECOND IN ARRAY G,
TT7003% T THE RESULTANT FUMCTION IS PLACED IN ARRAY H,

70042 CALLED BY THE MAIN PRNGRAM ONLY,

T00S* CALLS THE SORT SUBROUTIME AND THE MINIMIZATION SUBROUTINE,

JOUO R Ak e AR AR AR AR AP AR R R AR ARSI R AR R R RN AR RN AN N R R AN A RARI R RPN EAAANRARRR AR

7010 INPUT F3l,xF ° \*GET FIRST TERM OF FUMCTION FROM F,
7011 [F x$<>"0" THEN T7035\*CHECK FUR ZERQ FUNCTIONAL VALUE,
7015 "INPUT :G;1,YF °  "\N#GET FIPST TERM OF FUNCTION FPOM G.

7016 IF Y$<3™0" THEN TUTS\ACHECK FOUR ZERD FUNCTIONMNAL VALUE,
70207 PRINT H3;1,%"0" —~ \X*BOTH INPUTS ARE ZERG, RESULT IS ZERO,

7025 PRINT thp2,"," \*LOAD END=QOF=FUNCTION MARK,

7030 RETURN -~ "~ 7 7" "\*RETURN TO ™AIN PROGRAM,

7035 INPUT 2Gsl,Y% \&GET FIRST TERM UF FUNCTION FROM G
7036 IF Y$<>"0" THEN T711ON2FIRST InNPUT MNQT ZEFO, IS THE SECOND?
7040 FOR X=1 TU HI \NASECOND INPUT IS ZERO,

7045 ~ INPUT tF3X;XS\#RESULTALT IS EGUAL TO FIRST FUMCTINN,
7046 PRINT 2H3x,X3
-7050 C CTIF X3="," THE!N 7060\4L0O0K FNR END 0OF FUMCTIONW,
7055 NEXT X \AREPEAT FOR NEXT TERM,
“7060 *SORT THETER™MS,” \GOSUB 7200 -
7065 *REDUCE THE RESULTANT Fh,\GOSUE 17000

7070 RETURN ™™~ "= - ~~"~“\XxRETURN "TO MAIN PROGRAM,
7075 FOR X=1 10 H9 \*F [RST FN=0, SECOND Fii<>0,
~7080° ~TTINPUT sGYX,Y3 T \*RESULTANT FN = SECOND Fw,
7081 PRINT shsxX,Y3
—708S IF VS, " THET 7095VAL Q00K FOR END OF FUNCTION,
7090 NEXT X \*REPEAT FUR NEXT TghkM,

7095 "#SORT THE "TERYS, \GOSuUB. 7200
7100 *kEDUCE THE RESULTALT FN,\GOSUB 170u0

7105 RETURN ™~ " ~"7" " "~N\aRETURN TO MAIN PFOGRAM,
7110 INPUT SF31,.X8 \xGET FIRSYT TERM OF FINST FN,
7111 1F X$<>™1" THEM 7130\%CHECK FOR ONE FUNCTINNAL VALUE,
7115 PRINT sHpt,"1" \*FIPST FUNCTION IS ONE, RESULT [S UNE,
7120 PRINT 2tH:2,",." \*LUAD END=OF<F]LE MARK,

7125 RETURN

\*PETURN TO MAIN PROGRAN,
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7130 I0HPUT sLsl, Y35 \*GET FIRST TERM (OF SECOND FUNCTION,

7131 IF Y3<>"1" THEN 71SG\2CHFLK FOR NNE FURCTIONAL VALUE,

135 PRINT mat,"1" \*SECOND PN = 1, RESULTANT FN =1,

7140 PRIMT mp2,"," \*LCAD END=OF=FUNCTION MARK,

7145 RETURN \*RETURN T0 MAIN PRUGRAM,

7149 a2NE]THER IMPUT FN IS LERD OW UNE, COMPUTE THE KESULT,

7150 yv=1 \+*THMTTIALIZE PUINTER TG H ARRAY, )

7155 FQR X=1 TO w9 \*COPY FIRST FN INTO H APKAY,

7160 INPUT :Fix,x$ N\NxGET TERM CGF Fli,

7161 PRINT srAsY,X3d N\*PLACE TERM IN H,

T165 7 TINPUT SFIX41,XI\N*GET MEXT TERM GF FN, - -
7166 IF X$="," THEN 71B0\#END OF FN?

71707 Ty=sysl TN LO,  INC POINTER TO H, ’ i i
7179 NEXT X . \«ItC PQINTER TO F,

7180 Yavel — T T 7T TTNRYES, IMCT POINTER TQO H, -

7185 FOR X=1 TuU M9 \*#COPY G INTO H FOLLOWING F,

7187 TTINPUOT 3G X,Y%  \AGET TERM OF G,

7188 PRINT :H3;Y,Y? \xPLACE TERM IN H,

7189 TTIF Y8Iv."TTHEN TT95\XLOOR FOR END OF FN G, ) o
7191 Y=Y+l \*FND NOT REACHED, INC POQINTER TQO H,

7193 ~NEXT x 77 77 777 N*IMC POINTER TO G, i
7195 *SORT TERMS, \GOSUB 7200

7197 2REDVUCE WESULTANT FUMCTINN.\GOSUB 17000

7199 ReTURN \+*RETURY TU MAIN PRUGKAM,
7200#&*Qtt*ttktbtitit*tik;;;t*Q*t*ttit***ti'iiﬁittﬁktttk*ittttt*tt!ttt
T2ulx SUBROUTINE TO SGRT THE TERMS UF A FURNLTLON,

7202« T TOTFUNMCT LGN MUST BE STURED IN ARRAY M HEFORE ) h
72uin» SORTING RULES: LENGTH OF TERM, ALPHABETICAL, MUMERICAL,
7204277 7 TTCALLED BY OR AMD AND SUBROUTINES,

72054 CALLS w~O SUBROUUTINES,

T AN AR A R ek A R kA Ak bkt F kA AR RN R A PR AR R R R AR R P AR R AR AR R AR R ARN N AR RN AR R AN AR RN
7220 PGR x={ Ty 100 \rCOounT NUMBER CF TERMS IN FN.

7230 77 INPUT sH3x,Z% TN*GETTA TERM, )
7231 IF Z23%="_," THEM 7250 \*E“D OF FUNCTI”N”

7240 NEXY X T T T 77T N#af, T T ot T T
7249 xX = THE NUMBER OF TERMS IW H PLUS I,

T2S07IF X=2 THE™N 7500 77 N\*CHECK FOR SILGULE TEwRM FN,

7252 xX0=X \*SAVE x FUR tISE A5 SORT LOOP LIMITER,
7255 X [SX~ T T TTTTT TTTTTONSSAVE X FOR STORE LOOP LIMITER,

7260 FUR X=1 TO Xx0=2 \*USE A BUHBLE SORT TO OKDER THE TERMS,

7270 TTINPIT THIX, X3 NAGET FIRST TERMOF H, ~ ~

1272 IMPUT sHeX+1,Yd \*GET ADJACENT TERM QF H,

7275 T IFTABEY D THEN 73T0N*LOMPARE THE TERYS, )
7280 «REVERSE THF OKDER OF THE TwQ IERMS.

72930 PRINT 3H:X,YD TTTTT T T T T T T T
7300 PRINT 'H'X0l,xa

73107 NEYT X TN REVPEAT FUk WNEXT PAIR UF TERMS,

7319 = ONE TERM RAS BEEN FLACED In ITS PROPER PLACE,

7320 X0SX0=1" 777 T T N#DECREVEMT SOKT LOOP LIWITER,

7330 IF X0>2 TREN 7260 \*HAVE ALL TERMS BEEN CRDERED?

73407 X0kt T 77T 7 TTN$4YES, TRESTORET X0, T

7544 «DUPLICATE TERMS aILL 'Ow BE REMOVEL,
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7345 FOR X=1 TO X1~ \xCOMPARF ADJACENT TERMS FOR EGQUALITY.
7347 INPUT sHeX, X% \«GET A TEWRM,
7348 IF X8="_" THEY TU20\+EHD GF FUNCTION?
7350 1rPU] sHpX+1,YEN\ANO, GET ADJACENT TEPM,
7351 IF X%=Y% THEN 7360N\*AFE TERMS IDENTICAL?

7355 #il0, GET NEAT PAIRN\GUTC 7410

7360 °  x0=X0=17 7 7 7 \aYES, OECREMENT TERM COUMT,

7365 FOK YSXx41 TQ X1=1\*REMUVE DUPLICATE TER< AND COMPALT H,
7370 INPUT sH3Y+1,XS\xGET TERM FROM H,

7371 PRINT SHsY,X3\4MOVE TERM TQ NEw POSITION IN H,
“7380 "7 7 IF X$="," THEN 7610\xEND OF FUNCTION?

7390 NEXT ¥ \*REPEAT FOR NEXT TERM,

7410 NEXY X - \+REPEAT FOR NEXT PAIR OF TEWMS,

7420 FOR XSl 10 XxDe2 \*SORT TERMS BY LENGTH USIMG HUBHKLE SORT,
7430 INPUT sH:X,X%

7431 INPUT sHpX+1,YD

743277 TLISLEN(X$)

7433 L2=LEN(YS)

7434 -7 IFTl<=U2 THEN 7470\*1F TRUE, DO NOT RENRRER,
7440 PRINT 2H;x,Y$ \*REUKDER,
7450 - PRINT 3H;X¢1,%X3
7470 NEXT X \*REPEAT FOR NEXT PALR,
" 7080 X0=x0=1 =  \#DECREMEMT LOOP LIMIT FDr NEXT PASS,
7490 1F x0>2 THEN 7420 \#SGRTInNG COMPLETE?
7500 RETURM \*YES, RETURN TO CALLING PRQOGRAM,
7800.tgtgtt**ikikkkttt*tﬁ**tﬁtt****t*ttit**ii***it*kttt***it*tttit*tk*t
7801« -~ "SUBROUTINE "T0 OISASSEMBLE A PRODUCT TEFM IMTO ITS

78022 LITExAL COMPONENTS, A LITERAL IS A VLARIABLE NAME OUR A

78032 "COMPLEMENTED VARIABLE NAME TOGETHER wITH ITS TIME TAG

7804x ~ OgR FAULT SYMBOL,

7805+~ TERM 1S PASSED TO SUBKOUTINE IN X3, LITERALS RETURNED

7806% IN A ARRAY, CALLED RY LITERAL SORT SUBROUTINE,

7B 7 Ak AR AR R R A R AR R AR R AR I NP R A RN ARARA R RN A AR A IR AR A AR RAINRRAR S ANAR

7810 FS=0 \*CLEAR SPECIAL CHARACTER FLAG,
T 1815 °Z2%="" \*CLEAR DUMMY STRING VARIABLE,
7820 A=zl \#INTITIALIZE PUINMTER TO A ARRAY,
7830 L=CEN(X¥Y T 777 NxCOMPUTE LENGTH OF TERM,
7835 FOR X3=1 O L \*REGIN DISASSEMBLY OF TERM,
TRA0 - " IF X3(2:x3, 1= =" THEN 7900\*LCOK FOR SPECTAL CHAKS (=),

78472 IF X3(:x3,1)>"2" THEN 7900\ALOUK FOR TIME TAG (NUMERAL),
S 78404 T CIF OXS(3XT,1)<CTAT THEN T7900\+LO0K FOk FAULT SYMBOLS ({/74%),
7850 IF FS5¢<>1 THEn 79L1ON*END CF LITERAL REACHED?

TTT860TT TAF(AISZY T T T \#YES, T PLACE LITERPAL 1IN A5 ARRAY,

7861 #END UF LITEKAL IS IMDICATED mHEN A SPECIAL

7862 - . - #CHARACTER IS FOLLOWED BY A LETTER,

7863 *THE LETTER IS ThE FIKST CHARACTER JF [HE
T7BRYTT T T T T T T 7 aMEXT LITERAL,

7870° 293XP(2X3,1) \*BEGIN CCONSTRUCTIANG NEXT LITERAL,

7880 FS=0 \*CLEAR SPECIAL CHARACTER FLAG,

7890 A=A+l \AINC PUINTER TU A3 ARRAY,

7895 GATO 7920
1896 =COr TINUE PROCESSING TERM,




1

1

1

[

f
f

3021

80407

7990
71910
7920
7930
{940
719%0
8000«
8001
3002+
80034

" 8004x

800S=
3000
B007a
"B008»
A010

B0t

8020
8030

8045
8050 °
3051
8052
8053
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FSo=| \=StET SPECIAL CHAKACTER FLAG,
2hsZbex (23,1 )\+2CONSTRULT LITERAL, '
NEXT x3 NrREPEAT Fidk NEXT CHARACTER OF TERM,
At(A)=23 \N+LUAD LAST LITERAL OF TeEwM IN A% ARRAY,
av{a+r)z" " \+LOAD Efl=(OF = JTERAL MARK,
RETURM \*ReTURN TO LITERAL SORT SULROUTILE,.
ttt*tt*kt*ttittk*kt*t*ﬁ*ii{t**kttt*tttiki*tttttkt*tttttttti*t*t*t

SUHRNYTINE TO PEPFORM THE LOGICAL AND OF

Twtd FUNCTINKS,

THF INPUT FUNCTIONS ARE PASSED [t ARRAYS F AND G.
THE RESULTANT FUNLCTION IS RETUFNED IN ARFAY H,

CALLED BY MAIu PRUGRAM (SIM2) AND RACE PROGRAM,

CALLS ZEWOU PROCUCTY CETECT SUBR (8250), LITERAL SORT
SUBKk(8050), TERY SURT SUBK(7200), AMD MINIMIZATIOM SUBR(17000)

Qttk*ittktttittttittt*ti*tii**tktt*t*kikﬁt**k**tktt**t*tt*tk*tttt

INPUT skl x$ \*CHECK FOR ZERD Fin VALUE,

IF"ifi“of rHEm'sdsb TTToT ) )

INPUT 3G3t,Y% \+*CHECK FOR ZERO FN VALUE,

“TIF Ty8<3™y" THEN 89SV

PRINT. shsl,"0" \*RESULT IS ZERO,

PRINT fHz2,". TTTrooTT T ¢ N

RE TURN \*RETURM TO CALLING PRUGRAM,

IF X3="1" THEN 80SH \NxCHECR FUKR ONE VALUED FUNCTION,

IF YF<O™]L" THE ANAH \a2CHFCKR FHR OME VALUED FUNCLTION,

FOR X=1 TO H9 \#2. 0 FN OMLY IS ONE VALUED. RESULT = F,
INPUT 3F3X,Xd \*GET TERM UF F,

8054 7T PRINT TH; X, X3 \#*PLACE 1IN ™H ARRAY, T

80SS
3056
8057
8055
4039
80607
8061
8062
4063

8064

3065
066
30hn7
3068
3069

T80TV

3075
3090
8091
8092

3093

8100

5110
B111

IF X$="," THEwn 3160 \»END UOF FUNCTION?
MEXT x T 7 ’ \NaAREPEAT FOR NEXT TERM,
xPRCEED Tu FUnCTIGH REQUCTION STEP,N\GOTO 8160

TIRTYRML" THEN B062\x1=ST FAN IS 1=-VALUED, IS THE 2MD FiN 1=VALUED?

PRINT 3H31, "y \*BUTH FHS ARE 1eVvALLED, KESULT IS 1eVALUED,
PRINT -n- PR - - ot e . i '
RETURA \*RETURPN 10 CALLING PRUGXAM,
FOR X=T1 T0 HY 77 \*18T Fr. 1S 1=VALUEu. 29D IS MNQT,
INPUT $G3x,Y3 N\awESULT = 6,
PRINT TheX,Yd o i i i
IF Y32"," THEN B160\AEND OF FUNCTION?
NEXT x0T T T
*PKGCEED TO MINIVMIZATION STEP.\GOTC 816U
w2l T NANEIThEk TLPUT TS CONSTANT=VALUED, INIT POINTER TOQ M.~
PRINT sHzl,"0" \*INITTALIZE H 10 0=VALUE,
PRIWT TH;2, %, 7 7777 T T T
FOrR Xz=1 Ty H9 \NAHEGIN PRODUCT=TERM FORMATION LOUP.

TROBNT T UTINPUT IFTX, xd NRGET TERKR FROM F, ) T -

FOR Y=1 T R9  \aREGIN LGOP Fuk ACCESS TO G,
TUTTTUGPUT sGr Y, YINRGET TERM FROMTG,
Zh=x%¢YS N\NxFOURM PECOUCT JF TEFMS,
PRINT tHy;w,Z8\»FLACE RESULT IN H,
*CHECK EOR ZERGO PHODUCT(N\NGOSUB 8250
TTINRPuT -G“Y+17Y3\ECHECK G FOk EMD OF FUNLTION,
CIF Y3="," Thih 3130




81290
3130
3131
8140
8150
A152
~ 8153
8155
8160
8165

8167 -

8170
3175
8180
3199
8200
8210

B NEXT
pupnrf
IF X3
nNEXT X
IF w<>i
PRIMNT b3
RETHURN T
PRINT R
FOR X=1
INPUT
1F X3
x40,
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v \xNOT END OF G, GET NEXT TERM,
SFeX4l,XEN2CHECK F FOF END OF FUNCTIGM,
="." THENM RISO
\N&NOT €130 GF Fe GET NEXT TERM, ~

TREy B1SS \«END OF BOTH FNS REACRED, O<VALUE RESULT?
1,"0" \*YES, LOAD O=VALUE IN H,

) \*RETURMN PO CALLIMNG PK(CGRAM,

g, " \N2NQ .,  LDAD END=QF=FUNCTTIQON MARK,
TO H9 \*BEGIN ™MIN STEP BY ORLERIMG LITS IN EACH TERM,
tMeX,x$ N\xGET A TERM FROM H,
="," THEMN BI90N=END UF FUNCTION?

ORDER LITERALS,.,\GOSUB 8650

PRINT sH3X,23 "\*REPLACE ORDERED TERM,

NEXT X
«ORDER T
*REMOVE
RETURN

\*REPEAT FOR NEXT TERM,
ERMS OF THE FURMCTIONL.\GOSUB 7200
REDUNDANT TERMS,N\GOSUKB 17000

\*RETURN TO CALLING PRUGRAM,

B0 A A kA A AR R R AR R AR R R R KA R AR AR R AR R R AR R R AR A AP R AR R A AR I RARAR AR R ANFRARARA

8251 x
8252«
8253+
B2SU»
B255#*
82961
8257+

ANMD W
FOR P

SUBROUTINE 10 CHECK FOR ZERO PRODUCT TERM,

TERM TO BE CHECKED wAS FURMED BY THE AMD SUBROUTINE

AS PLACED IN THE ™M ARRAY, THF TERM IS RETRIEVED FROM W
ROCESSInG, IF Tht TERM IS ZEwC, THE POINTER (w) TO THE

H ARRAY I8 MOT IMCREMFNMTED vHICH RESULTS IM THE TERM REING

ODVERAMRITTEN B8Y ANOTHER TERM, IF THE TEKM IS NON=G, # IS IMC,

CALLED BY THE AwD SUBROUTINE,

8255*t**tt**ttt*it*tt’tﬁ*i*ttit***ittttitt*tktkttt***i*ﬁtttﬁttkﬁtttt*ﬁ

B260 C=1 - \4SET 'THE SPECIAL CHARACTER FLAG,
8270 D=1 \&SET THE MINUS FLAG,

B280 Z3="" \*CLEAF A TEMPORARY VARIABLE. -
8290 Hp="" \#CLEAR ANUTHER TEMPORARY VARIABLE,
8300 IMPUT tH;w, Y%~ \+GET TERM T0 BE AMALYZED,

8301 LsLE~NC(YD) \N4COVPUTE LENGTH OF TERM,

B310 FOR a=1 TG0 L “\*BEGIM TERFM ANALYSIS,

8320 x5=Y5(sa,1) \*EXAMINE A CHARACTER FROM Y3,

3330 IF X3>"Z" THEN 83S0\xNUMERAL?

8332 [F X$z"«" THEN B3SQ\£#MIMUS SIGN?

8334 ° JF X3="a" THEV A3SO\xSTUCK=AT=0 SYMRGL?

B356 IF £9=":" THEN B3SUNASTULK=AT=] SYMROL?

B340 ~ 1F CSI THEM B40O\*EAMD OF LITERAL?

B34} 2YESe LOOK FOR ITS COMPLEMENT \GNTC 8420

8350 °Cc=0 B T \*SPECTAL SYMBOL FOUMD, CLEAR FLAG,
8360 IF X3<>"a" THEN HE70\2wAS THE SYMBOL & = ?
B35 T DEC T T T \*YES. CLFAR FLAG,

3566 sGET NEXT CHARACTEW,\GOTC 86600 ’

8370 IF D<>1 THEMN B400\*CHECK FCGR COMPLEMEMTED LITERAL,
3390 Z5slb4" =" \*NQT COMPLEMEMTED, INSEKRT MIMUS,
8400 " "Z$=Z3¢X% ~ T “\xCOKSTRUCT TEST LITERAL, -

8410 2GFT NEXT CHARACTER,\GUTU 860V

8420 C=1 \+SET SPECIAL CHARACTER FLAG,
3430 B1=A \*SAVE POINTER TQO Y$,

3440 FOR 8=81 TO L \+FIND MEXT LITERAL IN TEPRWY,
8450 INPUT shea,YE N\N«GET THE TERM FROM THE FILE,

’
I




T 8651

] B460

| 862

3464

RG66

8470
" 8471
8480

8490 °

l 8500
{—8510
8%20

8530

. 8535

85407

85§p
“8560
85790

. 8580

" 8590
8595

8600 NEXT A
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“Tx$=YR(3R,1) \*GET A CHARACTER OF THE TEFM,
IF XE>"Z" ThEN 8480\*A NUMERAL?
TIF xB="e=" THEN B430\rAa MINUS SIGH?
LF xt="a" THEN B480\25TUCK=AT=0) SYMROL?
TIF XR="1" TTREN 8480\*STUCKR=AT=] SYMBOL?
IF C=1 THEN BUGO\N~FMD OF LITERAL?

T TTaYES. CUMPAKE TG TEST LITERAL,\GOTO 8S10
C=u \*SPECIAL ChARACTER, CLEAR FLAG,
Hb=335+4X % \*CONSTRUCT "LITERAL. i T
*GET NEXT CHARACTER,\*GUTU #8540

TIF 23=R3 THEM 8620\*COMFAKE wITH TEST LITERAL,

c=t \#\NDT = . SET SPECIAL CHAR FLAG,
T By=" T TTTTT  TT\#CLEAR TEMPORARY VAKIARLE, T

*SEARCH FOR NEXT LITEKAL,\GOTO 8450 )
NEXT B T 777 \N*REPEAT FOK MEXT CHARACTER, ) o
IF Z5=B% THEN 8620° \*COMPARE LAST LITERAL wITH TEST,
=y \NxSET SPECIAL CHAKACTER FLAG,
D=1 B \*SFT THE MINUS SIGN FLAG,
Issn ™ T 7 T N#CLEAR A TEMPORAFY VARIABLE, )
Bz \ACLEAR ANOTHER TEMP VAK[ABLE,

*DEVELOP ANEN TEST LITERAL.\GOTO 8320
\*REFEAT FOR NEXT CHARACTER.

Bo{0 w=a+1 - \*UN=0 TERM, INC POINTER TU H,

B620 RLCTURM

\*kETURN TO AMD SUBROUTIWE,

R sy MmO, T TmTmMmMmTI MMM TTnmMMTMmMMTMTmT ™M™

8651 %

8652+

B6S3ix

| 8654

8655*

SUSROYTIVE TO SOFT THE LITERALS IN A PRUDUCT TFRM,
LITERALS ARE PASSED TU SURROUTINE IM 713 "AND™ THE SORTED
TERM IS RETURNED IN 7%,

7 T TCALLED HY TRE AND SUBROUTINE,
CALLS THE TERM DISASSEMBLY SUBROUTINE,.

T B O AR ARSI KRR AR AR AR AR R RN A PR AN N R AR KRR AR R R AN AR RN R R AR RN AR AR R R AR NRK
8660 *DTSASSEMBLE THE TERM INTU LITERALS,\GOSUB 7800

B663°C=0" T T T T T UN&INTTIALYTZE COUMTER,.
8668 K1s=A \*GET MUMBFr OF LITERALS IN TERM FROUM SUBR 7800
B670 FUR AST TO HBI ~ 7 \*SORT THE LITEKALS I[N A% USING A HURGBLE SORT, ~
8680 [F ASCA+1)="," THEW B7UON®END OF LITERALS, '
6307 IF AB(A)<AS(A+1Y THEN 8730\+CUMPARE Tw0 LITERALS, ~ ’
8700 Z%=A%(A) \*RE=URLCFRING NEEDED. SAVE ONE LITERAL,.

“BT107 " TAYCATEAFNCA+]) TN SwAP PLACES OF THE Ta0s
38720 AS(A+1)=Z% \ACUMPLETE THE SwnaAP,

TAT3) NEXT A T UN*REPEAT FOR NEXT PAIR, o ) T

A749 IF B1=1 THE~N B750 \xCHECR FOR EhD OF SORT,
78785 Hizhlel

T \*0OECREASE LUOP LIMIT, “CONTINUE SORT,

3746 *REPEAT FUR NEXT PASS THROUGH The LIST.\GOTO 6670

“B750 FLR As{ Ty 20

3700
3770
8771

8780

87990

B8VY

BROS

IF AS(A+1)="." THEN WEION2LOOK FOR END OF LITERAL LIST.
[F Ao (A)=n3(A+L) THEN E7RBONXLUUK FOR IDENTICAL LITERALS,
*VUT [DENTICAL, COnTImtIE SEARCH \GCTH 882v
C=c+1 TTON®INC COUNTER,
Fr BO=A TO 20 \*REMGVE DUPLICATE LITERAL FROM LIST,
TTATTIBOYSAS(Bu+TINNSHIFT TAT LI TERAL, T
IF AS(RO)="," THEM BR20\*END UF LJIST?

\*SORT COFPLETE S LOUCK FOR HDUPLICATE LITERALS .
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‘BBIDT THEXY B0 T TTT TTN«COMTINUE SHIFTING,

8820 NEXT A \*REPEAT FOR NEXT PAIR,

"8830"Z%=""" — -~ T 7 \*CLFEAR TEMPORARY VARIABLE, N

883S FQR A=l TO 20 \*BEGIk RECONSTRUCTICA OF PRODUCT TERM,
TBBG0T T LF AB(AYST " THEN BBT7ONXEND UF LITEwAL LIST?

8850 2%225+A5(A) \ANQ, APPENMD TG TERM,

8860 REXT AT T T 7T T \aREPEAT FOR NEXT LITERAL,

8870 RETURN \+RETURN AND SUBROUTINE,

Q000 AN A AR N AR R R AR A A AR AR AR AR R AR AR R R AR R RN A ARNR SRR AN AN R A A SRR RN AR AR A AN AR R
9001 # SUBROUTIMNE TO TRANSFER A FN FROM AN ARRAY 70O A FILE,

T9002%  TFUNCTION IS ALWAYS TRANSFERRED FROM ARRAY H, THE FILF IS
50035~ EITHER 0oLD1, OLNO, NEWO, OR NEWl AS A FUNCTION OF J AND S,
9004+ TCALLEDBY THE MAIN PROGRAM (SIMZ2),

GO0 S A AR R R R AR R R AR AR A AR AR R R AR AN R R RN AR R AR R AR R A AR R AN R AR FARS R AR AN R R R AR AR AR

9908, INPUT=0 \xRETURN TO HORMAL INPUT MODE,

9010 CLOSE :06 \*CLOSE FJLE ASSIGNED 0 CHAMNEL G,
9012 ON 6 GOTO 9014,9016,9018,9020\*0PEN FILE TO CHANMEL G,

9014, OPEN "OLL1" TO 1, INPUT UPDATE

T90IS RGOTO NEXT 'STEP ™ "\GNTO 9022 -
9016 OPEN "OLDO™ 70 :2, INPUT UPDATE

" 9017 «GOTO NEXT STEP \GOTO 9022

9018 UPEiN "NEwG" TO :3, INPUT UPDATE
‘ 79019 xGOYO NEXT STEP -~ \GOTC 9022 ~
9020 OPEN "NEW1" TQ :4, INPUT UPDATE

9022 X3=nN(Il,1) T T "\*GET FUNCTION NAME,
9025 IF J<>0 THEN 9040 \2CHECK FUNCTION FLAG,
"9030 XFEXFF"S" T 77 TNx0«FN BEING TRAMSFERED, ADD « 10 NAME,
9040 Z%=STR(T) \*CONMVERT TIME VARJABLE TO STRING,
9041 Xp=xX5+Zd(s2) ~ “NxAPPEND TIME TAG TO FMN NAME, -
9045 x3=xH+"=" \*xAPPEND = TO FUNCTION NAME,
9060 PRINT $J=225x)=S+3;YS#(11=1)+1,XB\*LNAD HNAME IN FILE 1ST RCD,
9070 FQR X=1 TO 1000 \*BEGIN TKAMNSFER QF TEPMS,
"907S T INPUTT IRX,X3 \#GET "TERM FROM ARRAY H,
9076 PRINT sJ=22SaJ=S+4,X3\*PLACE TERM INM FILE,
9080 - IF X3="_,"™ THEN 9100\*FnD OF FUNCTIGN?
9090 MEXT X \a2NO, REPEAT FOR NEXT TERM,
T9100 IwPUT=% T 7 T \NACHANGE INPUT MODE,
9200 'RETUNN \*RETURN T0O MAIN PRUGRAM,
BRI N R 2 iR 2222223233232 223 I I I I I Iy
10J00tx SUHROUTINE TO COMPARE New FUNCTION SET TO OLD SET.
10002 FUNCTTONS ARPE ACCESSEC FFOM THE OLD1, OLDO, NFw0, AND NEW!

| 10003~ FUNCTION FILES, IF THE TWGO SETS OF FUNCTIONS ARPE EQUAL, )
| TTO000% " NO=1"1IS RETURNFD, " OTHEPWISE, MN0=0 IS RFTURMNED,
1000S CALLED BY MAIN PRGGRAM (SIM2).
1000 T AR RS RAARA AN R RARR AR RO AR A A IR AR R AN AR AR AR N AR AR RA R AR R RANA R AR RN NN AR
10008 CLOSE :INCLNSE :2\CLOUSE :3\CLOSE :4\xCLNOSF ALL 0OPtN FILES. =
I T100T0 QPEN "OLDI"™ 1O "¢1, TNPUT UPDATE "~ ‘
10011 QPEN "OLECO" Ta 2, INPUT UPDATE
| 10012 OPEW "NEAD™ TO :3, INPUT UPDATE
10013 QPEN "NEwI™ TO 34, INPUT UPDATE 1
1031S FOR X=1 TO nil \+*3EGIN COMPARISOM,
INPUT 231432S;YS*(X=1})+1,B5\*GET FN MAMEF,
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100407 TIWPUT =3xS v a(X=1)41,CH\*GET FIL MNANME, T T

! 10045 INPUT $143%5,83 \2GET TERM (F 18T Fi,
10047 7 IMPUT sa4=3aS5,C% \2GET TER™ (F 2ND Fiv, - - -
10050 IF B23CH THFN 10060 \*TERYS EGUAL?

T L00SST T TRETURN T T T UTN#NO, THEN FNS NOT EGQUAL, T T

10060 IF Ro="_," THEY 1u0BUON*YES, END UF FN?
100707 *CnﬂTfﬁUE“chﬁKR1snM.\Gcro ionas” ’
10080 [NPUT 32+S:YSa(X=1)41,J\*GET kN NAVE,
101007 T IMPUT "T3«S3YSx(X=1)¢1,KE\2GET FN NAVE,

1010S  INPUT :2+4S,J% \*GET TERM OF 1ST Fu,
C 10107 TINPUT 28=S5,KE T T T NRGET TERM UF 2MD BN, T T T T T TRt 7T
t 10110 IF J$=kd THEN 10120 \*TERMS EQUAL?
10115 T nevu«m T T T OUTIN®NU. T THEN T FNS HOT EQUAL, T T

10120 IF J8=",." THEN 1014d0ON\*END UF FN?
10130 N0, CONTINUE COMPARISONJ\GUTO 10105
| 10140 MFXT X \*REPEAT FOR nNEXT FUNCTIQONS,

T10150 NOSE T T T T UN*FUNCTION SETS IDEMTICAL,

10160 RETURN \*RETURN TO maIN PRQGRAM (SIM?2),
l11000.:«.*:.:**t*tt****I;tiitﬁittr:tt*ta*g:*t**tt*ﬁ*t*t*tt**t*tttt*att
11001 + SUBROUTINE TO PRINT TEST=FUNCTION IDENTIFICATION AND
TTT002% TEST=FUNCTION PRQDUCT TERMSTIN LIST FORMAT,

R A R A S T I I T T T T T T T T T I T I
11008 «PRINT HEADER INMFO FOP UNSPECIFIED FAULTS mOUE, -
11309 InPUTSO

T11010 PRIGT"QUITPUT=LINES "308

11011 PRINT"INPUT=LINES ";n}

CT101 2 PRINTTIMESTAG V37~~~ "~~~ ~—— — - . T T
'11020 PRINT

11030 PRINT"TEST=FUNCTIONS "3
. 11049 «PRINT LIST OF TEST FUNCTION TERMS,
C119S07FOR X217 T 200

'

L 11060 [HPUT tHyX, Xb

88— IR i b VHEN 132G~ -« - — - = me == m e eemom
11070 PRINT TAB(20);x%

11080 PRTTIT T T T T T

11090 NEXT X
T IT825 1.49PUT=®
11327 PRINT
L1330 RETURNT
L7000 AR A AR AR A R A A RN AR R R RS RAR IR AR I AR AR KR A R AR AN AR AR AR R AR AR R RN AN AR
7000 SUBROUTINE 10 YINIVIZE FONCTIONS,  ~~ 77 T T T
o 17002% A FUMCTION TS SAIN TO BE MINIMIZED (Ify THIS CONTEXT) IF 1T
TI17003%  CONTAINS 0 REDULDARNT PRGDULT TERMS,  HENCE THE SUbRUUTINE
1700dx  REMOVES DUPLICATE TeprmS AND TERMS CLVERED BY ANOJOTHER TERM,

T I7005% A FUNCTTION [5 PASSED TO THE SUBROUTINE IN ARRAY HY 7777~ 7777
170062  THE WREOUCED FUNCTION I3 RETHRNED IN ARRAY H,

TT7007* T T CALLED 8Y THFTOAKD SURRQOUTINME AMD THE OUR SUBROUTIME,
L1700 B At A kA e kA Ak AR AR R AT R AR TR AR R R AR R AR R AR AR AR A AP R R AN RN AR A R AR RN RANR
170107 FOR x=f TQ X217 " \*EXAMINE EACH TERM OF THE Fn,
170195 InPUT sHeX,23 N\xGET A TERM FROM ARKAY H,
17006777 77 TTIFTZ5=W,Y ThEN 17220\*ENDOF FUNCTION?

170290 X3=03 \*NG, COPY TERM TD X FGR PARSING,

R i
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TI7030°° T T 7 aPARSETERM IMNTO LITERALS,\GUSUB 7800
17049 FIR ¥Ys1 TQ 20 \#COPY LITERALS TO ARRAY DS,
17050 T DSCr)SAR(Y)I\*COPY A TERM,
1706y IF A$(y)="," THEN 17U8B0\*END OF LIST?
170707 T T TNENT Y T T "\«h0, REPEAY FOR NEXT LITERAL,
170890 FOR Y=X41 TU X2=i1\*COMPARL ARQVE TERM TU ALL OTHER TERMS,
17090 . 77T 0 T T INPUT tH;Y,28\KGET A TERM FROM ARRAY H,
17091 IF 23="," THEN 17210\%EnND OF FN?
17100 T 7 X3=173% “"\xCOPY TERM T0 X3 FOR PARSING,
17110 *PARSE THE TERM INTO LITERALS\GOSUB 7800
0 v U 1 T -1 DR \#INITIALIZE FLAG INDICATING
17116 *A REDUNDANT TERM,
171200 T 777777777 FOR Bs1 TO 20N\*COMPAKE LITERAL LISTS OF Tw0 TERMS,
17122 IF FS=0 THEN 17200\*CHFCK FLAG FGR NO REDUNDANCY,
{7125 IF D8(B)="," THEN 17170\2END OF LIST?
17130 FOR A=t TO 20\*SCAN LIST QF 2nuD TERM,
17138 7 7 T TIF AS(A)="," THEN 1716S\#2END OF LISTI?
17140 IF AS(A)=D$(H) THEN 17160
R AT D T *COMPARE LITERALS OF TwO LISTS,
17150 FS=0 \*LITERALS ARE NOT ALIKE.
17151 B " #CLEAR FLAG T0 INDICATE NO REDUNDANCY,
17155 NEXT A \*KEPEAT FCR NEXT LITERAL OF 2MD TERM
17160 ) FS=1 \#MATChH FQUND, PNSSIRLE REDUNDANCY,
17165 NEXT R \*REPEAT FNR NEXT LITERAL OF 1ST TERM
t7170 FOR C=Y TN xX2=1\#2ND" TERM REDUNDANT, DELETE FRQOM H,
17180 THPUT tH3CL+1,29\*GET A TERM FROM H,
“1718S° ° T 77 7 777 PRINT tH;C,Z% \*PLACE TERM IN NEw POSITIOMN,
17190 NEXT C \*REPEAT FOR NEXT TERM,
17195 «GET NEw 2ND TERM,\GOTQO 17090
17200 NEXT Y \*REPEAT FUR NEXT TERM,

17210 NEXT X
17220 RETURN
20000 FND ~° °

\*REPEAT FORP NEXT FIRST TERM,
\*+RETURN TO CALLING PRUGRAM,
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