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1. INTRODUCTION

i
The purpose of this document is to provide programming level de-

tail of the SIMLOG/TESTGN system. Those interested in the theoretical

basis of the system should refer to [1]. User information on the 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 D 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 POP 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 POP 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 lower

level structural description of each program module will now be given.



SIMLOG TEST6N

Data Base

Figure 1 - SIMLOG/TESTGN System Structure.
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Figure 3 shows the structure of the SIMA and SIM! 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 TEST6N.

It is clear that the subprograms share a number of common routines.

All routines are described in detail in Section 4. The next section is

devoted to a description of the system database.



RUN
I
I

SIM2 or SIMB *

TESTGN *

KB
lircu it-Description

Main
Program

.•

KB
Fault-Description

-

>• SIM2 or SIM B

File Starting-State
Circuit Description Description

Figure 3. SIM! and SIMA Structure



8

CO

«w-x

t̂s
«c «—
S co
i— i UJ
CO h-

/i A
i i
1 I
1 |

<u
c
•r-
+J
3
O
o:
c•^
H3

C
O
•r-
•(-> l/l
<0 T-

l— 10

O (TJ
01 C
O <C

0) 10
O ^_
fO r—

ce. <o
c
<

•«->
3
a.+j
o

4->
O)

CO 0)
1 i.
0 Q.

••-> O
0 0

=1
u_

o <u
-(-> F-

>>u_
T3 1
S. Z
S- U-
<

c
$- -M O
O C •!-

<0 4->

i— i/i aj
3 C 10
IT] O C

U_ O i— i

O)
•- >»
•r- (O

1 +J S-

£ •*

^Pî
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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 operand and resultant

functions. Each of these structures is described below. Other related

matters such as I/O 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 unless indicated by an alternate name

enclosed within parentheses. In such a case, the term in parentheses

corresponds to the POP 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$), P, 1(1$), 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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Records

1
2
•

N

1

2

3

4

5

6

7

8

9

1

Gate

Name

1

A

B

C

0

E

F

G

Q

QBAR

2

Gate

Type

(a)

2

NANO

NAND

NAND

NAND

NANO

NAND

NAND

NAND

NAND

3

Fault

Condition

General Format

3

FF

FF

FF

FF

FF

FF

FF

FF

FF

4

Circuit

Output

or Not

4

NO

NO

NO

NO

NO

NO

NO

YES

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 1(1$) for describing element inputs. The array format is de-

scribed and illustrated in Figure 10.

1(1$). This is an M x 3 string array used in conjunction with

array P to describe element input lines. Figure 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 indicates 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

next 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=l, 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

1 Number of Input List
2 Gate Inputs Pointer to
: (Fan-in) Array 1(1$)
N

(a) General Format

1

2

3

4

5

6

7

8

9

1

3

3

2

2

2

2

2

2

2

2

1

4

7

9

11

13

15

17

19

(b) Example from Figure 9

Figure 10. Description of Array P.
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1
2
•
•

M

Input Names Fault Condition Circuit
Input Flag
or Net Number

(a) General Format

1
2
3
4

5
6
7
8
9

10
11

12

13

14

15

16

17
18
19

J

CLOCK
QBAR
K

CLOCK

Q
A
D
B

C

CLOCK
C

E

D

E

F

QBAR
G

Q

FF
FF
FF

FF
FF
FF
FF
FF

FF

FF

FF
FF

FF

FF

FF

FF
FF
FF

FF

YES

YES
9

YES
YES
8
1
4

2

3

YES
3
5

4

5

6
9
7

8

(b) Example from Figure 9

Figure 11. Description of Array 1(1$).
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1 2

1 First Gate Second Gate
2 Output name Output Name

(a) General Format

1 2

1 C 0

2 Q QBAR

(b) Example from Figure 9

Figure 12. Description of Array Q(Q$)
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TABLE 1. Data File Definitions

File Name File Contents

OLD0 Contains records that describe the
0-equations produced during the previous
ripple-time step.

OLD1 Contains records that describe the
1-equations produced during the previous
ripple-time step.

NEW0 Contains records that describe the
0-equations produced during the current
ripple-time step.

NEW1 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.

POP 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. The 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-l=0, and

Yl=l 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-l
~

(a) XI = A-l + Bl

(b) Y-l = 0

(c) 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 realized 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/O 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/O stream to which FARRAY has been opened.

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

PRINT :G;Y,X$

where like before G represents the I/O stream to which GARRAY has been

opened.

I/O STREAM (CHANNEL) ASSIGNMENTS

Files must be opened to an I/O stream (Sigma 5 terminology) or

I/O channel (POP 11 terminology) before they can be accessed. Assign-

ment of channels in the POP 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



23

TABLE 2

SIMA and SIM! Channel Assignments

Channel or Stream File

1 OLD!
2 OLDO
3 NET
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the assignments for subprograms SIMA and SIM! 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/O Channel Assignments (POP 11)

Channel

1
2
3
4
5

File

OLD! '
OLD0
NEW0
NEW1 J

Function
Files

NET Circuit
Description

VIR Virtual
Arrays

TABLE 4

SIM2 and RACE I/O Stream Assignments (Sigmt 5)

Stream

1
2
3
4

S=0

0=0

OLD1
FARRAY
GARRAY
HARRAY

J=l

FARRAY
OLDO
HARRAY
GARRAY .

S=l

J=0

FARRAY
GARRAY
HARRAY
NEW1

J=l
i

GARRAY
fARRAY
NEWO
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 routine 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$), P, 1(1$), and

Q(Q$) arrays.

26
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(SIMI/SIMA)

OPEN FILES
"OLD!" to 1
"OLD0" to 2
"NET" to 3

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

Print Mode
Selection Hea'der

Input Mode
Selection(M0)

No

7
J Print

Error Message

Print Output-Mode
Selection Header

Input Output-Mode
Selection(Ml)

No J Print
Error Message

Yes

Print Race Analysis
Selection Header

Input Race /
Analysis /—

Selection(ZS) /
A

Figure 14. SIM1 and SIMA Flowchart.
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R9=0 ^ Yes X^l'-vp^V No

S^'-i/px* R9=1

=3 =2

=1,4

Clear
Arrays N,I,Q

KB Circuit
Entry Subroutine

Fault Entry
Subroutine

Circuit
Initialization
Subroutine

Close
Files

SIM2/SIMB

File Circuit
Entry Subroutine

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$) and 1(1$) 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 OLD!.

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.
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SIM2 )

Open Files
"OLD1" to 1
"OLD0" to 2
"NEW0" to 3
"NEW1" to 4

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

Print Input-Time
Limit Entry Header

Enter Input-Time
Limit (TO)

Print Ripple-Time
Limit Entry Header

I
Enter Ripple-Time

Limit (RO)

Initialize Input-Time
Variable, T=l

Initialize Ripple-Time
Variable, R-l

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

Figure 15. SIM2 Flowchart.
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Primary Simulation Loop
11=1 to Nl

J=0

P0=0

K=l

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

F2=l
Fl=l

Fault Insertion
Subroutine
(6000)

Yes

Yes

,' -,,».„ 1C / ix
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Dy
PO=PO+1

OFF
Subroutine
(14000)

Function-File to
Array-File Transfer

Subroutine(BOOO)

Fl=l
F2=2

Fault Insertion
Subroutine'

(6000)

Yes

AND
Subroutine

(8000)

OR
Subroutine

(7000)

D\x
Figure 15 (con't),
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OFF
Subroutine
(14000)

OR
Subroutine
(7000)

AND
Subroutine
(8000)

Fault Insertion
Subroutine
(6000)

Array File to
Function-File

Transfer Sub (9000)

J=l Next II

Figure 15 (con't).
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Print New Input-
Time Request

Header Message /

Entry
Response(Z$)

No

N0=0

Function Set
Equality Check
Subroutine(10000)

Yes

R=R-1

No

Figure 15 (con't)
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Output
Subroutine(11000)

Oscillation
Analysis

Subroutine(13000)

Yes

Print Test Sequence
Program Selection
Header Message

Get Response
(Z$)

Figure 15 (con't).
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v
Print Input-Time

Limit Entry Message

V
Enter New

Input-Time Limit
(TO)

Print New Input
Mode Selection

Message

Enter Response
(Z$)

Yes

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 the function.

Removal of the function name is performed.

Fault/Constant-Value Insertion Subroutine

This subroutine performs the necessary computations to effect

the insertion of 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.

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.



38

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.
V

l^» '

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 list 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.

Output Subroutine

This subroutine outputs a header giving input-time and ripple-

time. The header is followed by a list 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 SIM! and RACE in one pro-

gram. No further discussion in necessary.
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RACE

OPEN FILES
OLD1 to 1
OLDO to 2
NEMO to 3
NEW1 to 4

FOR Q0=l to Ql

I
FOR X=l to Nl

NEXT X

Yes

X7 = 1

Yes

Yes

No

X7 = 0

Figure 16. RACE Flowchart.
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Yes

V=VAL(Q(QO,1))

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

No

V=VAL(Q(QO,2))

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

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

Yes

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

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

Open Files

FARRAY to F

GARRAY to 6

V=VAL(Q(QO,1)

Get First New
0(l)-Function

Yes

Figure 16 (con't),
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V=VAL(Q(QO,Z))

\ f

Get First New
l(0)-Function

Load First 0(1)-FN
In FARRAY

Load First 1(0)-FN
In GARRAY

Close File H

Open File HARRAY
to H

AND
Subroutine

V=VAL(Q(QO,1))

V=VAL(Q(QO,2))

\

Replace First
l(0)-Function

F

V

Figure 16 (con't),
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I
Replace First
0(l)-Function

Open File
NEWO
to 3

Open File
NEW!
to 4

Open File
OLDO
to 2

XX \f

V=VAL(Q(QQ,2))

Get Second New
0(l)-Function

Open File
OLD!
to 1

i

Figure 16 (con't),
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u

Y
V=VAL(Q(QO,1))

Get Second New
1(O)-Function

Load Second 0(1)-
FN in FARRAY

Load Second 1(0)-
FN in GARRAY

Close File H

Open File HARRAY
to H

AND
Subroutine

V=VAL(Q(QO,2))

V=VAL(Q(QO,1))

Replace Second
l(0)-Function

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

Close All Files

Open Files
OLD1 to 1
OLDO to 2
NEWO to 3
NEW1 to 4

NEXT QO

INPUT=$

Close All Files

SIM2 J

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
e

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 SIM1. 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.

Output 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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\l

Open File
Net to 3

i
Print Mode

Select Message

Enter Mode
Selection(M5)

Print Error
Messaqe

Circuit Description
Input Subroutine

V,No

A\x
Figure 17. TESTGN Flowchart.
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Construct Table
of Primary Output Names

Construct Table
of Primary Input Names

Select a Primary
Input/Output Pair

Test Function
Generation Subroutine

Output
Subroutine

Yes

Close All Files

V

Figure 17 (con't),
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Print Faulted-Net
Entry Message

s=*

Enter Net
Name(W$)

Print Fault Condition;
Entry Message

Enter Fault
Condition(S$)

Get an Output Name

Test Function
Generation Subroutine

\/

Print the
Test Function

Yes

T$=!

Close All Files

SIMl j

Figure 17 (con't).
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( Enter J

^
r

Retrieve
Output Function

Pair (3000)

> r

Isolate Factors
of the Input
Variable(l-FN)

>i 1

Form the First
Reduced Function

\f
Isolate Factors
of the Input

Variable-(O-FN)

\/

Form the Second
Reduced Function

\f

AND
The Reduced FN's

(1 and 2)

\f

Save the First
AND-Resultant

\f

A

Figure 18. Test Function Computation Routine Flowchart
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A

T
Again Retrieve
Output Function

Pair (3000)

Isolate Factors
of the Input

Variable-(l-FN)

Form the Third
Reduced Function

•

Isolate Factors
of the Input

Variable(O-FN)

Form the Fourth
Reduced Function

AND
The Reduced FN's

(3 and 4)

OR
The AND Resultants

. R .

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

Save the
Test Function

( Return J

Figure 18. (con't)
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Output 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 handled 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$), P, 1(1$), 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 array 1(1$) must equal or exceed the total number of

element inputs in the circuit. Therefore, the number of rows in 1(1$)

must be at least double the number of rows in N(N$) or P. Array Q(Q$)
/

must 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 1(1$). 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 compiler for the Sigma 5. Such a compiler is now

available on some POP 11 installations.

Modifications to the existing code can also be effective in pro-

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.

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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10:10 OCT 11»'79

OOUOO GGGGG

1* S5SS5 IT I '•'- v LL 00000 GGGGG
2* S 1 <v>' *"" L 0 tl (,
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b* SSSS5 III "•' ." LLLLL
6*
7*
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9*
it)*,
1 1*.
!<?*
13****** **************************************************************
!«*-

REVISION:

SIH1GOC
SIGVA 5
OPIGIMAL
1O/tO/79
6. 0. CARROLL

1 6 *>* A*****************************************************************
17*
18* THIS PROGRAM i-vAS DEVELOPtO FQK ^'ASA MAKSNALL FLIGHI
19*. fENTEH U.NiDE^ CU.')T«ACT

********** ************************ ****************

CODIFICATION

(?5*********************** ********************************************

I 0 0 * *
1 01 *
ir>«?*
1 0 3 *
i () a**
I 0 b *
10o*
i t ) / *
10H*
I U 9 *
I 10*
111*
112*
1 1 3 *
i 1 a*
Ub*
Ho*
l l / *
I 1,8*
119*

********»»********»****************»*****************************

»**»***»******;********»****** A***********************************

IS A PSfUGKA.'" (-Oh SI^'ULM 1 f^G LlU,lC C IRCUITS .
BOTH CO v 9 lMAT i rmL A f < 0 SEHUtMUL CIK 'CUITS TA^ P£
S l M J L A f f e f ) . C I R C U I T S CAw HE S I M ' J L A T t D FAJLT -FP tE OK
•,ITM SINGLE CJK vn>LTIPLt STULK T Y P f c FAULTS.
LnGIC tLE v 'E 'MTS A C L U t - ^ O O A T tO r t v THE S I M U L A T O R ARE

GATF.S, N0« GATES, AND DELAY ELEMENTS.
f^r T Y P E S SUCH AS 0 FLLP-H.UPS * ILL 8fc AODtO.

T,\() Vfc*SI" ' \3 .IF SIMLOG HfiVF. bEfc.-J / / K I T T E N .
O'-Jt" VFKSIPN HAS rtEti , < K I T T f c - J IN UftSlC-PLUS FOR
t X t C U T j O N O' i A POPU/aO h S T S / E S Y S T t ^ ' .
A M O T H t W V E R S I O N HAS BFEN A h l T T E f * 1 IN XMUX BASIC
FOW txELuTIO'i On A SIGMA b CPV SYSUM.

Trt fc P O P | l / a o vtRSHu IS P A K T I T i n r - t u I - j T O
SUHPROG«A v Sf ST-14 AMJ SfN'B. THIS P A H T I T t O M N G :<

DUE TO TnE LA^GF f ' f c ^ U K Y HEWUI i< t v E^TS
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123* fHE PWrt'AM'.-' VIRTUAL AWRAfS ARE USED FUR ALL LARGE
124* A R R A Y STORAGE.
125* 7 ~ -
126* _THE SIGMA 5 VERSION IS PARTITIONED INTO THREt
f27* " SUBPROGRAMS* sif'l, SI*>2, 1ND RACE. THIS OtGREE OF
128* PARTITIONING «AS NECESSAKY SINCE VIRTUAL ARRAYS ARE
129* NOT "AVAILABLE UN THE SIGMA 5.
130*
131* THE" FUNCTION OF "SI^'l IS TU INPUT ALL DATA NEEDED
132* CONCERNING CIRCUIT DESCRIPTION, FAULT DESCRIPTION,
H3* INITIAL CONDITIONS, "AMD" SIMULATION" MOOES. ~
134*
135*" THE FUNCTiON~~OF ~SIl*2 T"S TO" PERFORM THE ACTUAL ~
136* SIMULATION COMPUTATIONS ^ITH THE EXCEPTION OF
137* RACE~ANACYS7S "AND "Tl)~ OUTPUT THE" SIMULA T ION RESULTS.

_
13"9* "" THE FUNIC'TION OF" R A C E IS TO PERFORM THE RACE

_ _ _ - _ _
HI* - • "
U2*

300*** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *301*
3 0 2 * " ~ "" 170" CHANNELS " " "" " ~ '

_
""304******+************************************************************

305*
106"* ---------------------- - ..... "-
309* CHANNEL USAGE
110*""" ~ ~ " -- -
311*

"312*" ' " 1 " FILE OF "CLD'ONe-FuNCTIONS
313*
3r*T« " ------ 2 --------- FUT"OF-TJCD-ZET«0-FUNCTIONS
3lb*

"3T6* ' ----- T CIRCUIT-DESCRIPTION FILE
i 1 / * __
318*"

400** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *'401* ~ ....... ~ ~ .....
'402* -VARI_A8L t Of^IMTJONS
403*" " " " ~ " ~ " - — - -
404 *******************************************************************

409*
4 ro * ~
411*
412*"
413*
4R* """
415*

V A P I

A

A

A6LE

1

AN I

~>ODE

AN I
OUR I

DEFIMT ION

NPUT V A R I A B L E USED FOR
NUMBER. "

\PT j r~VARlABLE USETJ FOR
NG THE S T A R T I N G - S T A T E

THE S J A R T

A~SUBMOOE
INPUT.

I 'JG-STATE

NUMBER

417* B* 4 STRING VARIABLE USED AS A TEMPORARY VARIABLE
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419*
420*
421*
422*" "
423*
424*
425*
426*
427*
428* " " "
429*
430*
431*
432*
433*
434*
43S*
440* "
441*
442*
443*
445*
4bO*
451*
452*
460*
461*
462* '
470*
471*
472*
480*

482*
483*
490*'
491*

493*
494*
495*
496*

498*'
499*'
b lO* '

512*
513*
514*'
515*'

C$

H9

— .

I_

" 10
-

11

L

MO

M l

*J

'

-.-

--
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AND AS Afj INPUT VARIABLE.

A STRIJSG VAPTA3LF USED A3 A TEMPORARY VARIABLE
AND AS &N IfjPUT VARIABLE,

UPPER LlflT OF THE LOOP VARIABLE
SHOULD BE SET >= THE

INDICATES THE
OF" SO^t Ff-R-NEXT LOOPS.
NUMBER OF Rf>'-S I'J THE. I ARRAY

A T«0 DIMENSIONAL IMPLICIT STRING ARRAY USED TO
STORE CIRCUIT ELEMENT INPUT LISTS. tACH RQvN OF
THE ARRAY DESCRIBES ONE INPUT VARIABLE OF ONE
ELEMENT OF THE CIRCUIT BEING DESCRIBED. THE
VARIABLE, MME IS GI V E M IN COLUMN ONE. ANY FAULT
CONDITION ASSOCIATED "ITH THE INPUT IS
GIVErt IN CULU«N TWO. THE THIRD COLUMN INDICATES
WHETHER OH NOT THE INPUT IS A PRIMARY INPUT.

A POIN'TFR TO THE NEXT RO* OF THE I ARRAY TO BE
LUAQED DUPING IMPUT OF THE CIRCUIT DESCRIPTION.
THE FINAL VALUE OF 10 INDICATES THf NUMBER OF
ROWS OF ARRAY I THAT ARE USfeD.

A POINTER TO ThE NEXT
USED IN SUSP 2000

FILF RECORD TP HE ACCESSED.
LOADING THE ^ET FILE.

REPRESENTS THF LENGTH OF A STRING. VALUt IS
ESTABLISHED 8Y THt LEN FUNCTION,

SIMULATION ^ODE INPUT VARlAbLt.
LOADED In N'AIH PROGRAM,

Ol'TPUT-VODE P.'PIIT VARIA0LE. LOADED IN MAIN PROG.
*lsl: PRINT ALL EQUATION SETS.
M]<>1; PRINT STABLE EQUATION SETS ONLY.

A TfO DIMENSIONAL IMPLICIT STRING ARRAY USED TO
STORE THE ELEMENT DESCRIPTIONS AND INTERCONNECTIONS
OF A CIRCUIT. EACH ROW OF THE ARRAY CORRESPONDS TO
ONfc ELEMENT OF THE CIRCUIT. COLUMN ONE CONTAINS
THE ELEMENT OUTPUT NAME, COLUMN TWO IS THE ELEMENT
TYPE. COLUMN THREE IMOICATFS THE FAULT CONDITION
OF THE" ELEMFNT OUTPUT. COLUMN FOUR INDICATES
WHETHER OR NOT THE ELtMfNT OUTPUT IS A PRIMARY
OUTPUT OF THE CIRCUIT.

A POINTER TO THE N AND P ARRAYS. DURING IwPUT OF
THE CIKCUIT DESCRIPTION, M INDICATES THE NEXT ROW
OF THE ARRAYS TO. BE LOADED.
AFTER CIRCUIT ENTRY IS COMPLETE, Nl INDICATES THE

OF ROWS LOADED IN rj AND P.



~5"20*" • —
521*
522"*
5c>3*
5"24*"
525*
526*
527*
54-0*"- "•
541*

550*
-55T*
552*
"560"* * '
561*
562*
563*
564*
565*
56o*
570*
"571* *
572*
573 V ""
5HO*
58 1"*"
582*
5B3* ~ ~
590*
-59-1*
592*
"600"* '
601*

610*
"5TT*
612*

621*
622*"
623*
"630* "
651*
637*"
633*
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"~P " A~ TAO~~DIHENSIOMA"L NUMERIC "ARRAY USED TO STORE"

POINTERS TU THE INPUT LISTS STORED IN ARRAY I.
RU.v I UP F CORRFSPONDS TO THE ELEMENT DESCRIBED
I-J RO»N I OF APHAY N. COLUMN ONE OF P CONTAINS THE
MUM8ER OF INPUTS TO THE ELEMENT WHILE COLUMN Tlr<0
CONTAINS THE POINTER TO THE ELEMENT INPUT VARIABLE
LIST STORED IN ARRAY 1.

pj- A- TEMPORARY VARIABLE USED TO REPRESENT THE INPUT
LIST LENGTH OF AN ELEMENT DURING INPUT OF FAULTS,

P2 A TEMPORARY VARIABLE USED TO REPRESENT THE POINTER
fO APj""ELEMENT "INPUT" VARIABLE LIST" DURING FAULT" INPUT.

U A TwO DIMENSIONAL IMPLICIT STRING ARRAY USED" TO
STORE PAIRS OF ELEMENT NA^ES THAT ARE CROSS
COUPLED IN THE CIRCUIT. E.ACH ROW CORRESPONDS" TO
A CROSS-COUPLED PAIR. THE NAME OF ONE ELEMENT OF
THE PAIR IS STORED IN COLUMN ONE AND THE ̂ NAM£~ OF
THE OTHER ELEMENT IS STOKED IN COLUMN T*0.

Ql A POINTER TO THE Q ARRAY. DURING CIRCUIT ENTRY, Ql
REPRFJSE^TS THE" NEXT "ROW Of u TU ftF LOADED. 'TH£ FINAL
V&LUE OF 01 IS THE NUMBER OF ROWS USED IN U.

R9 A SWITCH INDICATING WHETHER OR NOT RACE ANALYSIS
<Y*3 SELfctTED. R9SO: WAS SELECTED (DEFAULT VALUE).
R9=l; NOT SELECTED.

S A Sv-ITLH INDICATING AHICH CHANNEL TO USE WHEN
ACCESSING TUNCTIuM FILES.

~Vl,V2 TF^PO^ARY—^vTRrA'BL'ES' USED TO' REPRESENT " THE" NUMERIC
EQUIVALENTS OF CROSS-COUPLED ELEMENTS.

V3 A TF.MPURARY VARIABLE USED TO COUNT THE NUMBER OF
CKA^ACrERS'TN" A """SUBS THING.

•" ̂  ' "'A' TEMPORARY" VARIABLE "USED AS A SWITCH INDICATING
WHETHER OP NOT A MATCH WAS FOUND DURING STARTING
STATFTE"NTRY." - - - - - - - -

X USED AS A POINTER TO CHARACTERS IN Zi DURING THE
PARSING OF Z*. IN ANOTHER CASE, IS USED TO
INDICATE ."'HICH FUNCTION FILES ARt TO BE LOADED. "
X=l: LOAD ONE-FNS. X=2: LOAD ZERO-FNS.

6UO* Xi> A TEMPORARY VARIABLE USED STORE A FUNCTION WAME.
T O ' S T O R E ' U O R i ~ ~

6^2* __ FUNCTION VALUES. __ ___
'6'OT* " "
650* XI USED AS AM INDEX VARIABLE IN FOR-MEXT LOOPS.
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65T* ---- -------- "IN -AAlOTHEP /^PLICATION, USED AS A POINTER TO
652* A FU.vCTIU'M PECUWQ.
653* — - - - - -
660* Y UStO AS Ai\ J c j O f X VAKIAdLE IK FOR-MEXT LOOPS.
66T* ------- " ~~ "
670* Y5 A PARAMETER REPRESENTING fhE MAXIMUM NUMBER OF
"671* ' -- --------- TERws THAT CAN BE STORED IN THE FUNCTION FILE OF"
673* EACH FUNCTION.
673* ...... ---- .....
660* YS A TEMPORARY VARIABLE USED TO REPRESENT PRODUCT TERMS
681* ----------------- DURING 'THE PARSING OF A USER ENTERED STARTING STATE
682* FUNCTION. IM ANOTHER APPLICAT IOU, USED TO STORE
683* ' •' ~ " ~ 0 OR 1 FUNCTION VALUES.
684*
690* Z USED AS -A COUNTER OF THE MIKflER OF INPUTS OF AN
691* ELEMENT DURING CIRCUIT ENTRY.
o92*
/OO* ZS A TEMPORARY VARIABLE USED AS A STRING INPUT VA*.
800***** *"************"***"*"* ********************************************
(301*
802* " SUBROUTINE DESCRIPTIONS
803*
804*******************************************************************
H05*
809* -PROGRAMMER DEFINED SUBROUTINES
rtlO*
811* LINE - - DESCRIPTION
812*
813*
8i«* 2000 INPUTS CIRCUIT otscniPTioN FROM KEYBOARD
815*
816* 3000 INPUTS FAULT DESCRIPTION FROM KEYBOARD
H 1 7 * - ' ' ' -
81rt* aOOO INPUTS STARTING STATE CONOITIONS FROM KB
B19*
820* bOOO INPUTS CIRCUIT DESCRIPTION F*Qf FILE
821*'
900********************************************************************
901*- - ~ -- -
902* DIMENSION STATEMENTS
903*' "~ ---- ~ " "

90 '4 ****************** ' **************************************************
"90S*
910 DIM N(200,4), I
1000******************************************************************
1001******************************************************************
"1002* ------- • ---- " ---- ' *
1003* START OF MAIN PROGRAM *
tooa* - - - - - - - - t

1005******************************************************************
1006******************************************************************
1007*
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' t O O B * "" " "~" --- - - ...... -

1050 OPM "PLoi" ro :if INPUT UPCATE\*OPEM FILE FOR OLD ONE-FNS.
1060 OPf«M~ "OL'OO" Tu :2, IwPUT~UPDATE\*OPEN FILE FOR OLD ZERO-FNS.
1070 OPEiM "(V|t_l!!_IO_!3» _^NPUT UPDATE \*OP£N FILE FOR NET DESCRIPTION.
TlOO H9 = UW\ " " ***SEf LOOP LIMIT" PARAMETER.
1105 Y5=100\__ _ __***S!-T LIMIT ON a oF TERMS IN FUNCTIONS. ,
1120 S=0\ ..... *** I INITIALIZE FUNCTION FILt SWITCH, :

1125 lNPUT = <b\ ***StT StOUENTIAL FILE ACCESS MODE,
~il29****'*PfilNT'"3IMULATION~"MPOE SELECTION HEADER, ****************.
1130 PRINT"SELECT SIMULATION WQOE. "<CK>sl."
lI35"PPTNf" (TT NE^ CIRCUIT" '
liaO PRI^IT" (2) NE'A FAULT"

PWl>n" "(3")̂ /E'V~S"T ART ING" "STATE" " ~ ~
PRl^T" (4) CIRCUIT DESCRIPTION UN FILE"

KB,
1160 IF MO<-U THEM 117b\ ***£HECK FOH VALID MODE
USa*****PRlNr"ER'?Oi»-v'ESSAGE"lF INVALID "MODE DUMBER ENTERED,
1165 PRINT" IiWAUID_CHOICE. MA]<E ANOTHER SELECTION."
11/0 ***REPfAf F'O'R NE'rt'ENTRY.X GOTO 1155
ii7a*****pRiNT OUTPUT MODE SELECTION HEADER. *****
1175" PPIN"T'rSECECT OOTPur MODE"."<CR>=1, " ~ -- - -
1180 PRINT" , (1) PRINT STABLE EQUATION SETS ONLY"
fiab'PiUNT"" (2)" PRINT "ALL"EUUA"TION SETS""
H9o INPUT MI\ ***E^TFR OUTPUT ^ODE NUMBER.
ri95" IF ~M1<=2 FH£7M ' 1210 \ * *CHECK F Q R ' v A L I U MuDE MUMbER.

ivlT ERHO«-wESSAtE IF INVALID NUMBER ENTERED,*****

***REPEAT FOR NEXT ENTRY, \GOTU 1190
I209**~*'**PRirjr R A C E ' A N A L Y S I S ' S E L E C T I O N HEADER,* * * * *
1210 P R l f i T " R A C E A i M A L Y S ! S ( Y E S OR NO). <CH> = YES," ;
12"15""INPUT"2JV " ' " * * * E N T E R R A C E - A N A L Y S I S SELECT ION.
1220 IF Z t s - Y E S " THEN 1240\*ChECK FOR YfcS ENTRY.
1225 TF 75 = ̂ ""' THErT2TO\ «r*CHECK"FOR"DEFAULT YES. "
1230 R9=l \ * * * S £ T S W I T C H FOR NO R A C h A N A L Y V S I S ,
1235 T r*-*3klP~ALTE^NA"TIV£ "Srtl'TCH ""SETT tNG.NGUTO "12^5
12^40 K9sO\ * * *SET S W I T C H FOk RACE A N A L Y S I S ,
r2*iaV****8RANCrf"TQ PROPER'^NITIACTIZATION ROUTINE.*****
I2a5 ON MO G O T O 1-?50 , 1 350 , 1 355, 1250
l250"MAT'PsTER\ ------- ***CLEAR"THE INPUT POINTER A R R A Y .
1255 FOR X=l TU H9/2\ ***LLEAR THE ELEMENT ARRAY.
I2b"0 FOR~"?sT TH'Tl ~
1265 N ( X , Y ) = " n

F270 N£>~r "Y ~
1275 N t x T X
[280~FOR~'Xsl— TO~,H9\ - T*ifCCE'Aa-THE"TNPUT "LIST A R R A Y . " ' "
1285 FOR Y=l TO 3

fC X ,'Y ) =M " ' ~
I29'j_ _NLXT Y ___ _ _
n'0'0 NE'Xl "x
[305 FOR Xsl TU H9/a\ »**CL£AR XC ELEMENT ARRAY.
mno FOR v=r ro~2
1315 i3(X,YJ = ""
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1520 ~ -t4EXT f - - - - -
1525 N E X T X
1330 IF M0<>4 THEN 13i»5\ ***CHECK FOR MODE 4***
1335***IF l*Ol>E « GET CIRCUIT FhUto F lLfc***\GOSU8 6000
[3^0***SKTP~KB ENTRY SuBR*** \GOTO 1350
13«45***CALL KB ENTRY SUBR***\GOSUH 2000
l350***CAi;C~F<UJLT " E M T R Y " bUB<c\GOSUB 3000 '
135b***CALL CIRCUIT IN IT IAL IZAT ION SU8R***\GOSUB 4000
13*0*FOR X=l TO IO\***PRINT COfMTF^TS OF I A K R A Y .
1365 PRINT I C X , 1 ) , I ( X , 2 ) , I ( X , 3 )

NETCTT ---- ---- -----
CLOSE :1\***CLOSE OLD ONE FUNCTION FILt.***
CLOSET :2\***CLOSE~OLO~7ERG FUNCTION FILE***
CLOSE :3\***CLOSE CIRCUIT DESC FILE***
C0?l
***THANSFEX TO PROGftAM SIM2. \CHAIN LlwK "SlM«Jn

2000*********** *******************************************************
2001******************************************************************
"2002* -------- SUBROUTINES" - — - ^
«?003** ****************************************************************
2004******************************************************************
2005* SUHPQUTINE TO F.mTfch CIRCUIT DESCHIPTION FKOM KEYBOARD *
20 06 ******************************************************************
2000 Il=l\ ***!NITlflLlZE FILE MECORU PUINTEH***
^009***PRINT ELEMENT EMTRY HEADER MESSAGE**** *******************
2010 PRIMTnENTEc*"ELE'yENT ixAMEr TYPE, AMD INPUT LIST."
2013 PRINT"S£PA*ATE' ENTRIES hTTH A SPACE."

~]

TSTO
1375
1380
I3«b
1390
I39b

IO*i\
wiso\

INPUT
PRINT

ZJ>\
i3fXl»ZS\

Ilsli*l\
IF Its" " THEM

2100
2110

2130
2iao
215')
"2160
2170

***I*!ITIALIZE I ARRAY POINTER.
***INITIAL IZE POINTER TO M AMD p ARRAYS.
***CLEAR Z%.
***t\TER ELEMENT OfcSCHIPTIOiM FROM Kb.
***PLACE ELEMENT DESCRIPTION IN FILE.
***U-C FILE HECOKD POINTER.

2J30\*LOOX FOP tND OF LNTP-IE-S.
***I^C 'J AKRAY POlfjTfcH.

PARSING" OF ZS ************************************
***CLEAK B?.***

— - ***If ITIALIZE POINTER TO ZS.***
THEN 2090\*£ND OF tLFMfcNT NAMfc FIELD?*** ^

***IF END NOT REACHED, BUILD NAME IN BS.***
***INC POINTER TU Zi .
CHARACTER. \HOTO 2050
***PLACE MftMfc HM ARHAY
***LABEL ElE^ENT AS MO
***CLEAR 8$ t-OK NEXT FIELD.

-***INC POINTER TD Z5.
TriF..<j 2170\*END OF ELFMhNT-TYPE FIELD?

***iF-rfJD NOT REACHED, BUILD NAME IN BS.
X = XU\ ***INC POIfJThR TO ZS.
***REPEAT FOR NEXT CHARACTER IN ZS. \GOTO 2130
iy!(Nl»2)8|3f\ ***PLACE TYPE IN ARKAY «H£N COMPLETE.

20l5
2oi'7
2020
2022
B023
202'J
2026
2030 W1SN1*1\
203^***** BEGIN
2035 Hts""\
20<IO Xsj \ ..... -
2050 IF Z * C X , 1 ) = "

2070 X=X*1\ "
-20ffO'~***REPFAT
2090 N(Ml,l)=8S\

M(N|,ajs»:go"\
HSs*"\

COMPLETE.
PRIMARY OUTPUT.

IF Z»CX»l)s" "
Xf i)\

~l



2171
2 1 7 2
am
2176
2177
2 i a o
2190
2^00
2210
2230
2240
2250

"2260
2270

2285
2290
2300
2430
2431
2432
2433
2434
2435
2436
2437
Z'439
2440
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"IF "H*<>"OFF l r~Twe^ 2176"V*CHECK FOK DFF ELEMENT E N T R Y .
PR I \ i T "OFp S I M U L A T I O N ROUTINE NOT YET IMPLEMENTED."
S T O P ' '
Z = l _ \ * I iM lT IAL lZ fc COUNT OF ELEMENT INPUTS.
P ( M l » 2 ) = I O \ ~ *"**PLACE" I f J P U T ' L I S T POINTER JN P A R R A Y .
x z x * l \ __ _***INC POINTER TO Z$.
6$="" \ ~V**CLfcAK" d* FOK NEXT HELD.
IF ZH:X,n = " " THE*. 2250\*EMU OF ELtilt NT-I.viPUT SUBFIELD?
b$=t3i>+ZJ>(:x,n\ "***ewu NOT REACHED, buiLD NAME.
X = xtl\ ***INC_ POINTER TO ZJ>.
***REPEA! FOK MEXT CHARACTER II" Z*.\GOTO 2200
I(IO»1)=B«\ ***INPUT NAMt COMPLETE. PLACE IN ARKAY I.
"Z = Z>1\ ~ "***ir'C INPUT COUNT.

***INC I ARKA Y POINTER.
~***COMPUTE' LENGTH OF "Z*.
***LOQK FUR FND (JF Z*.

pfN'i,i)=z-i\ ~ "***END REACHED; LOAD INPUT COUNT IN p.
* * * R E P E A T FOR_NE_XT JLE^ENT ENTRY.\bq jo 2020.

*POM"x=r fo"io"-i\ * * *ASSIGN NUMERIC "CODE TO ALL

I O = I O + 1 \

IF X<L 2160\

FOH Y = l TO M\ ***ELEMENT INPUTS
f r~n" ThEN '2436

E X C E P T PRIMARY INPUTS.

Z i = S T R ( f )

" ' "NE
MEU

** *T*
PRINT

X T
X

G O T O
y _ 2437

PRI^.^ PRIMARY~TNPDr NA^E'ENTPY 'HEADER." ****************
"ENTER PRIMARY INPUT LINE NAMES. TERMINATE rtITH<CR>."
-l"\ " ~ ***CUMPUTE NUMHEW OF" ROWS If. I ARRAY.

244b INPUT £t>\ ***£fjTER PRIMARY INPUT NAME FRO* KH.
:3;H",Z$V "" ***PLACE~ INPUT NAME IN FILE.

tl\ ***INC FILE KECUWD POINTER.
""~rHEN'2a6"5\*L'nOK-FQR~END OF" INPUT" NAME ENTRY.

=l TO I0\ ***SCAN I A R R A Y FOR PRIMARY INPUT NAMES.

2447
2449
24SO
24S5
24b7

Il=Il
IF-Zi
FQW X

FOUNO.

2462 ***REPEAT FQR i^'EXT INPHT-NA^E tNTRY. \GOTO 2445
2/46a"***** "PRINT"PRIHARV-OUTPirr NAME "ENTRY HEADER. ****************
2465 PRINT"ENTER PRIMARY OUTPUT LINE NAMES. TERMINATE KlTH<CR>. "
2467 1NPUT"Z$V~ *"**ENTFR PRIMARY-OUTPUT NAME FROM KB.
2466 PRINT :3;I1,Z$\ ***PLACE NAME IN HLfc.

2471 IF li~"
2472~FTjfrx=Y
24/5 It-
2"fl77" ~

2500\*LOOK FOR END OF OUTPUT NAME ENTRIES.
nr NTV *r*SC"5N~N~~ARRAY~FOR PRIMARY OUTPUT NAMES.

Zt<>N(X,l) THfcN 2480
NCxTi*)"=irrE*S"\""~***FLAr,~ii'rTH "YES" WHEN FOUND.

2480 NEXT X

2499** * * * PRINT CROSS-COUPLf-D ELEMENTS E N T R Y HEADER. *************
~Z5~0 O^PRTMT^EN t E 3 — C TOS^^OPT ED~ECET'E"NT~P A I R S ." " S E P A R A T E
2501 PRlNT'ViITH A S P A C E . ENTER<CR> TO TERMINATE, "



2S05
2MO
2512
2514
2521
2530
2540
2550
2560
2570
2590"
2590
26 a 0
2641
2643
2645
2646
2680
2631
2682
2685

Q1=OV • '
INPUT ZbX
PRINT :3;Il,Z5\
I t = I l + l X

68

***IhITIALIZE POINTER TO Q ARRAY.
***fl\;TEK CWOSS-CUUPLED NAMES FRUM
***PLACE MAME PAIR IN. KILE.
***IivC POINTER TO PILE RECORD.

1
Kb.

IF ZS = " '
: iJ l t lX

FUR X=l TO L\
'-IF ZiC:X,l}="

NE X T X

THE.M 2700\*LOCK FUR END OF ENTRIES.
***INC 0 AP5AY POINTER.

' ***CGN,PUTE LENGTH OF Zi.
*»*faE6IN PAHSE Of- ZS,

2580X*LOOK FOR Et.D OF FIRST NAME.

1

FOR" "X 1 = 1 TO NIX
IF Hl2Ai(Xl,l

NEXT XI
Z$=STR(X1)\

***LET Bi= FIRST NAME.
***LfcT Ci=SECOMO NAME.

~***SCA(V N ARRAY FQM NAV'E
THEN

***CDNVERT ROir. NUMBER
***LUAO STRING IN Q ARRAY.
***SCAM N ARRAY FOR SECOND

THEN 2685

IN PAIR.

FOUND TO STRING.

nA-iE IN PAIR.FOR Xl=l TO NIX
" "IF CI=NIXI,1T
NEXT xi
Z$ = STR(X1)X - ***CONVERT ROw NUVBEP INHERE FOUND TO STRING,
U(Ql»2) = ZiX ***PLAC£ RO,'. NUMBER STRING IN Q ARRAY.

2690'***** REPEAT FOR NEXT PAIF FNTRY.XGOTO 2510
2/00 PRINT :3;I1,"."\ ***F'LACE END OF DATA MARK IN FILt.
2710 RETURNX ***RFTURN TO MAIN PROGRAM(1350).
50UO******************************************************************
3001* SUBROUTINE TO INPUT FAULT DESCRIPTION FROM KB. *
3002******************************************************************
3010
3020
5030
S040
3050
5060

FOR X=l TO NIX **IMITIALIZF. ALL ELEMENT OUTPUTS AS FAULT FREE.

***IMITlALIZt ALL INPUTS AS FAULT FKEE.

SELECTION
"

HEADER.

X
FOP- X=l TU IOX

nx,2)="FFM - -
NEXT X

5069***** PRINT FAULT SIMULATION N'ODE
3070 PRI.MT"FAULT SIMULA TION t YES/NU).
3072 INPUT Zl\ ' ***£NTER SELECTION.
S074 IF Zb="YES" THEN 3076X*LOUK FUR YES ENTRY.
3075***IF FAULT SIMULATION \'0 SELECTED, RETURN.XGOTO 3500
3076 PRIWT"S£LECT FAULT CLASS OR ENTER <CR> TO TERMINATE,"
3077*****PRIiNT FAULT-CLASS SELECTION HEADER.
S080 PH1NT" (1) OUTPUT FAULT"
3081 PRTTMT" (2)~PRI^ARY IF^PUT FAULT"
3082 PRINT" (3) ELEMENT I^JPUT FAULT"
5083 PRIiMTBFAULT CLASS";
3084 INPUT /*x ***EMTER FAULT-CLASS SELECTION.
"30S5*****TFANSFER- TO ROUTINF FOR CLASS SELECTED.
308t> IF Zt = " " THEN 35U()X*LOOK FOH TER.v t(VAT IQf- OF ENTRIES,
30-5T IF 75 = "IW~THEN "3100 "
3088 IF ZS = "2" THE'>i 3200
"3089 IF ZS="3" THEM 3340
3090 PRINT"I'JVALIO CHOICt. ^AKE ANOTHER SELECTION.";

~\

~]
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309 i * * * * * ~P-U,MT "hRwnR-^ESSAGE IF r. VALID .VQOE NUMER ENTERED. *******
3 0 9 U * * * * * R E T U W i g FUR R E P E A T F N T R Y . \GHTU 30feU
3099*****PmNT HEAOErt RE 'JU tST l f iG D U T P U T ' N A M f c f c !MT*Y. * * * * * * * * * *
3100 PRINT"E i ' 4TER LT'.E NA'iP OR <CR> TO TERMINATE. ENTRIES. ";

~Sl 10"*PRl>v;T"Ll ' r iE »' iAME";
31 Ib INPUT Z*\ * * * E f T E R LINE MA^E.
3121 J F ~ Z * = " H" THEN 30tt3\*LUOK H)R IND'OF ENTRIES.
3124***** P R I N F FAULT CONDIT ION E N T R Y HEADER. ******
3125 P K l M T " E r t T E f f FAULT CO^'DJ TIO.\S" ;
5130 PRINT 1 I SO/S1" ;

"313S I.MPUT a* \ " ~ "***tNTEh FAULT-CONDITION.
31^0 FOH X=l TU Nl\ ***SCAjvi K, ARRAY f-QR FAULTED LINt.
3150 IF Zi<>N"lxri)" THtN 3170" " " " '
3it>o N (x ,3 )=B$ \ * * *FLAG tLn^tfoT WITH F A U L T CONDITION.
3170 i ^ExT "X ' . . . . . . *
3 1 8 0 * * * H E P f c A T FOR fcNTHY OF N E X T LINt-NAMfc TU BE FAULTED, \ G O T O 3110
3I99*** "PWIf t , ' f HtAOEK REQUhSTI^'G tNTKY OF PRIMARY I^PUT NAMfc, *********
3800 PRIM"EiMTER LINE NA_Nife OR <CK>_ TO TERMINATE. " ;
3220 PRINTLINE "NA'ME"; ~
322b INPUT Zi\ ***ENTER PRIMARY INPUT iMAMfc.

IF Z* = "~ rf T r iEN"3063\ *LOOK FOH"fcNO~UF EUlRIES.
ppiNT HEADER REOUESTING ENTRY OF FAULT-COUDITICNS.

32bO" HKjNT"EfJTEH1 F AULT "CONDI TIOHS" ;
3260 PR1NT"SO/31";

3270 FOR X=l fU I0\ ***SCAN 1 ARKAY FOR LINE TO BE FAULTED.
3230 —IF zs<>rrx,n THEN 3300" - - - - - - -
3290 HX,2j=b$\ * * *FLAG ft lTH FAULT-CONDITION WHEN FOUND.
3500 N E X T X ~ ~
330b JiufO 3220
3339***"PRINT "HFADER REQUESTING ELEMENT INPUT NAME TU bE FAULTF L>. ****
3340 PR[NT"ENTEH ELEMENT INPUT NAN-E OR <CR> TO TERMINATE.";
3350 PRINTT-MPUT NAME";" - - - - - - - - -
3351 INPUT Zi\ ***tNTER INPUT LINE NA.v»E.
3356 irZ* = " " THEN "3083\*REPEAT FOR N£w FAULT CLASS.
33b9*PRINT HEADER REQUESTING OUTPUT NAME OF ELEMENT rtlTH FAULTED INPUT,
3360 PRlNT"ELEr;!ENT ";
3370 PHI!\IT"OUTPUT NAME";
3375'INPijr B5\~ ' ~***EHTER ELEMENT OUTPUT NAME.
3379***PRINT MESSAGE REQUESTING FAULT LONPITICN ENTRY.**********
33"8(5 PHI;jrirF'AuLT"CONDITIONS""; " ~

PRlwT"SO/Sl";
TNPUT"c5^ ' " "**~*ENTEK"f A U L T ~ C O N D I T I O N .

3400 F0y X=l TU i\il\ * * *3CAN N A R R A Y FOR INVOLVED ELEMENT.
TO 10 IF"BI="N~(Y;fT~ThEfr3a30 - - - - - - -
5a20 N E X T X _
3 a 3 o " x O = x\ " ~ Y**SAV"E RO'r'NUMdER .vHfcRE ELEMENT FUUNO.
3432 P 1 = P C X » 1 J \ * * * G F T INPUT LIST LENGTH FOR ELEMENT.

3aao FOR X=P2 TO P2 fP l - l \ *SCAN INPUT LIST FOR FAULUD
3<f5ff~" "IF— Zr<>Tr5r»rrTHE-RTJa7D' ------------- ' '• "
3U60 I ( * » 2 ) = C S \ * * * F L A G ^ ITH FAULT CONDITION WHEN FOUND.
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3*170 NEXT X "
3<J80***HLPEAT FOR NEXT I.,PUT NAME TO BE F AULTED. \GOTO 3350
3500-RETURfA ' ***PETUfiN TO MAIN PROGRAM (1355).
4000******************************************************************
'4001* SUBROUTINE TU InPUT STARTING STATE CONDITIONS, *
41)02*** *********************************** * **** A* ***** ****************

4003*
PR1.JT STARTING STATE *"ODt SELECTION htADER. ***

1
1

4009***
4010
4012
4014
4016
401H
4020
4022
4024
4026
4028
4030
4040
4044
4045
4047
4050
4051
4060
4080
4081
'4090
4100
4110
4120
4123
4126
4130
4140
«149
4150
4151
4199
4200
«202

STARTING STATE MODE SELECTION. <CR>=1 ,
PRINT""
PRINT"
PRINT"
PRINT"

PRINT"
PRINT"
PRINT"
PhlNT"
INPUT'A
IF A,<=b

(1)
(2)
(3)
(4)
(5)
(6)

18)

THEN

ALL "UNKNOWNS"
DOUBLE CRUSS-COUPLED GATE VARIABLES 1

ALL VARIABLES"
USER SPECIFIED"
SINGLE CROSS-COUPLED GATE VARIABLF"
SPECIFIED CONSTANTS"
FIXED ir PUT VALUES"
MULT i MODE"

\~**ENTER MODE SELECTION NUMBER,
4050 \**ChECK FOR VALID rtODt

***PRINT ERROR=MESSAGE IF INVALID NUMBER ENTREO.***
PRINT"INVALID
*"**RETR"Y MODE
FOH X=l TO 2

FOK = 1 TO
IF X = ]

CHOICE. fr'AKE ANOTHER SELECTION."
ENTRY.\GOTO 4030

\**IF VALID IWUDE SELECTED, INITIALLY SPECIFY
***ALL ELEMFNT OUTPUTS AS UNKNOWN,

Nl \**SIAN ELEMENT NAMfcS IN N ARRAY,
THEN 4110\*IF X=l SPECIFY ONE FUNCTIONS.

**OTH6KrtISt, SPECIFY ZfrtO FUNCTIONS,
X-5 = N(Y,l)+"-0 = " \*CONSTKUCT ZERO FUNCTION NAME,
*LOAO FUNCTION IN FILE.\GUTO 4120
X$ = ,M(Y, l)f"0=" \*CC"viSTPUCT ONE FUNCTION NAME,
PRINT :A;Y5*(Y-l)tl,X$\*LOAD FM NAME IN FIRST RECORD,

X,"0" \*LOAD FN V A L U E IN SECOND RECORD,
X,"." \*LOAD END-OF-FN MARK IN 3RD RECORD.

NEXT
NEXT X
***TRANSFER TO APPROPRIATE ROUTINE FOK MHDE NUMBER ENTERED.
Ot\l A GOTO 4950» 4250,4500,4750,4250,4900,5000,4200
***TRANSFER FOR DEFAULT VUDfc.\GOTO 4950
***PRlr<T HfAOER FOR l^ULTI^ODE SELECTION0

PRINT"SELECT MODE" (2),(3),(4),(5),UR (6)."
PRIf4r"vGDE (7) IS THEN SELECTED AUTOMATICALLY."

4210—INPUT"A1 \**ENTFR MODE NUMBER FOR MULT;
4219 ***T*ANSFEH ro PROPER ROUTINE FOR MODE SELECTED,

OW Al-r GOTO 4250,4500,«750»4250,4900

PRINT
PRINT
Y

4220
4250

4270
4275-

4282
4284

FOK X = l TO 2 \**bEbIN KUUTINE TO LOAD IJOUbLE OR SINGLE
— - "-- ***CROSS-COUPLEDIXC) ELEMENT VARIABLES.

FOR Y = l TO Nl \**SCA(\, ELEMENTS IN N ARWAY.
-r tso--- \**INITIALIZE I W A T C H F L A G «^ITH NO-MATCH VALUE.
FUH Z=1 TU U1\*SLAN ELEMENTS IN 0 ARkAY.

V1=VAL(Q(Z,1))\*GET XC ELEMENT NUMBER.
V2 = VAL('UZ,2))\*GET XC ELEMENT NUMBER.



1
1

i 4290
! 4293
[ "4294
! 4300
" 4310 "

4311
"4312

4315
43T4'
4316

~4 3 18
4320
43~30~
4331
4 3 3 2 "
4335
433"4
4536
4338
4340
435"<T
4360
431)5"
4 5 7 0

' 4380
4385
3390
4500

' 450T
4520

"4530~
' 4531

"4540
4S50
4560
4570
45W
4590
4595
4hOO

4750
~'175"T
4 7 5 2

• 4755"
475S
476T
4762

I F " V 1 = Y THE"
IF V2=Y THE'

" " ' *IF <\iu M A T C i
IF x=i TIEN

"IF " A = 5 THEN
IF A l<>5 TH1
IF Y = V 2 THE?
Xi = N( Y, 1 J+" '

"" " ~ * S K I P ' N E X T ' (
XisNUUi)*1

w=l
* E X I T LOOP i

"IF""A = 5 THEN
IF A l<>5 TH|

_ _ ,_. -. jj.-- y iV2 THE'
X"6 = N( Y » 1 ) + "<
*SKIP N E X T (
Xi = N ( V l i 1 )«• '
«"="! "
* E X I T LOOP !

NExT Z
IF ^=0 THEN 4:
P R I N T :x ; t5* (

NEXT Y

N E X T ~ X " " " "
IF A = H TnE.M 5000 V
RETURN ' • •- vs
FOR X=l TO 2 \'

^ ^
FUR Y = i TU Nl \i

._. I F--X S | THEN)

— xj=N(y7n + "'
*SKIP CONSTf
X i S iM't Y t 1 ) + " 1
PKI>\T : x ; Y 5 >

~~ N E X T " Y "' "
ME XT X

"IF "A = 6~THEN 5000 ~ \'
RETURN \ '
* * i CVf C* T i*' & Ci 1 1 f T \j F ^"f^w "t»-*i '* •* U U 1 i ' ' t * \

PRINT"ENTE4 EQUATIO '
"X1S2 \ >
INPUT Z"B X'

TF "75 = ir"1f~THEi>r~49501

Cis""xx i="" \a%="" X 1

V3-0 ~~ "~ X'
FOR X=l TU 100 X'

71
. 4300\*LOGK FOK MATCH WITH E
43UO\*I.'J N AHHAY,

i, CONTINUE SCAM THROUGH Q ARRAY. \GOTO 4350
4330\*IF X=1,LUAD ONE FNS. ELSE LOAD ZERO FNS.
43l2\*ChtC* FUH SINGLF VAHIABLe MUDE.
M 4313\*LOOK FOR SINGLE VAK MQOE. IN MULTIMODfc." ' "

4316 " \*CHtCK 'FOH
" \ *CONSTKUCT

CONSTRUCT I UN. \GfJTO
__ \ *CO' lSTPUCT

\*SfcT M A T C H
SINCt

4332

FOR
IN (
1ST ELEMENT.OFF VAR

4318
ON VAR Foh 2MJ ELEMENT.
FLAG TO M A T C H VALUE,

M A T C H FOUND. \GOTO_ 4360
\*CHfrCK FOR "SU4GLE" VARIABLE

'4333\*LOOK FOR SINGLh VAK N«ODE
43"36"\*CHfcCK FOR"StCOfa() ELEMENT

\*COMSTRUCT ON VA* FUR 1ST
CONSTRUCTION.VGOTO'4338"

" _N*CONSTRUCT OFF VAR
\*SET MATCH FLAG TO

IN
IN PAIH.
ELEMENT.

FOR
MATCH

ELEMENT.
VALUE."

SINCE MATCH FOUND.XGOTO 4360

4370\*LOOK FOR NOMATCH. SKIP LOAD IF NQMATCH.
L)+2»Xi>X*LOAD VAR IN 2ND RECURO UF FN.

4766

X***IF MULT^.OUfc» XFR TO FIXED INPUT ROUTINE.
V***RETURN TO" MAIN" PROGRAM (i360)
X*8EGIN ROUTINE TQ LOAD VARIABLES FOR ALL
**tLE*ENT OUTPUTS.
X*SCAN N ARRAY.

456<»X*IF X=l» LOAD ONE FUNCTIONS;
** ELSE* LOAD ZFRO FUNCTIONS.

•0W"\*CONSTRUCT"OFF VARIABLE.
ULTION OF ON VARIABLfcXGOTO 4570
" " \»CnNSTRUCI ON"VARIABLE.

:X;Y5*l Y-l)*2»X*X*LOAD VAR IN 2ND RECORD OF Fu.

X*1F~MULTIWUDE» XFR "TU FIXED IMP'lT ROUTINE.
X*R£TURN TO MAIN PRObRAM (1360),

LOADING USEW'SPtClFIED" INITIAL CONDITIONS,f< Oh ENTER <CR> TO TEPMINATE ENTRY,"
X*IfVTTlALIZ£ FN RECUWD POINTER.
X*ENTER FN FROM Kd.

R—FOR'END"OF" ENTRIES.
\*CLtAp TEMPORARY VAHIAHLtS.
\*7M1T'IALIZE" COOrtT OF' CHARS IN FN NAME.
\*COUNT CHARACTERS IN FW NAME.

COUNTER. - — -- - - -
4766X*LOOK FOR E^D OF NAME.

FOH X = l TO Vi-l \*EXTRACT FN NAME FRU>> AMU LOOK



4769
4770
4774
477o
4778
a?80
4782
4783
4784
4/86
"4787
4788
a?89
4790
4791
4792
4793
4794
aaoo
4801
4805
4805
4806
4ttO«
4810
4812
4813
4814
481b
4816
4818
4620
4822
4824
4826
4828
4830
4812
4834
4836
4838
4839
4840
4841
4842
4844
-4"899
4900
4901
4903
4904
4905

72

- - - - - - **FUR ZERO F N ID(-).
IF ZSi:X,l)="-" THEN 4780

\*SAVE SYMtiQL FOR ZERO FN.
\*CO«PUTE IFMGTh OF Zi.
\*bXTRACT FN VALUE FROM EUN.

"1
NEXT X
GOTO 4762
X$ = "-"
V4=LENrZ5) "
FUR XSV3+1 TO V4

N t X T X
FOR~Y=1 TO Ml "

IF C 4 = U ( Y , l )
" \*SEARCH
THEN 4792

N ARRAY FOR FN -WE.

FOR Xsl TO V4
IF 8$(:X,l) =

PRi:\iT"FN NAME DOES NOT MATCH AMY ELtN'ENT OUTPUT. PLEASE REENTER.
***R£PEAT ENTRY. \GOTO U750
IF Xisn" 1HEM 4820\*CHECK FUR ONt FM SPECIFICATION.
Y$=C$ + lf-0 = " \*CO\STRUCT COMPLETE ZERO FUNCTION NAME.
PRINT : 2 ; YS* C Y-l ) t 1 , Yi\*LOAD FM NAME IN RECORD 1 OF FN.
va=LENCB$i " " A«COKPUTE LENGTH OF H$.
YSs1"1 \*CLEAP Y$ FOK PARSING OF B*.

\*HEGIN PARSING OF dS INTO TERMS.
THEN 4810\*tNl) UF T£Rf"?

\*CONSTRUCT TERM UNTIL END REACHED.
*IF E'»'D NOT R£AChEIJ» GET NEXT CHAR. \GOTO 4H14
P^INf :2;Y5*(Y-1 J+X1,YI\*LOAD TtKM IN RECORD XI,
Yts"" \*CLEAR Y$ t- UR NtXT TERM.

" X.1SXH-1 \*INC RECORD POINTER.
NEXT X
PRINT' :2;Y5*(Y-l)fXl,Y5»\*LOAD LAST TERM.
PRINT :2;Y5*(Y-1 )tXl+l »"."\*LOAD END-OF-FN MARK.
***RfcPEAT FOR NEXT EQN ENTRY. \GOTU 47bO
Yi=CS-»'"U = " \*COMSTRULT QNt-FN fMAMt.

1 , Y$\*LOAQ ~FM NAME IN RECORD 1 OF FN.
\*CO«PUTE LENGTH OF bi. "
\*.CLEAP YJ FOP PARSE OF H$.
\*PARSF- Bi INTO TERMS ANO LOAD IM FILE.
THEN 483o\* END OF TERM?

\*CONSTRUCT TERM, END TOT REACHtD.
' *DO NOT LOAD UNTIL END REACHED. \GClTO 4840
PRIMT : 1 ; Yb* ( Y-l ) +X 1 , Y3»\*LOAD TtHM IN RECORD XI. -

- "Y'Ss""" ..... ~ \*CLFAK Y$ FOR NEXT TERM.
Xl=Xltl \*INC RfcCUHD POINTER.

AJF.XT X ~ '
PHINT :1 ;Y5*(Y-l)tXl/Yl>\*LOAD LAST TEKM.
PRIfiT :r;Y5*(Y-l)*XJfl,lt. "\*LOAD ENO-OF-FN MARK.
*** REPEAT FOR E^TRY OF NEXT EUUAT ION. NGOTU 47bO
*** "HEGtN ROUTINE FOR ENTRY OF SPECIFIED CONSTANTS.
PRlNT"EtvJTEW— LI-ME MAN«E = 0 OR 1--E"1TKR <CR> TO TERMINATE ENTRY."
INPUT ZS - - \*EMTER LINE NAME AND DESIRED VALUE.
IF Z*=" " THEN 4950 \*ENO OF ENTRIES?
v3=o \*INITIALIZE COUNTER.
F0« X=l TO 100 \*CUUNT NUMBtR OF CHARS IN LINE NAME.

PRINT : 1 ? Yb* ( Y-l)
V4=LEU(««) '
yRs""
FUR X = l TO V4

IF 84(:X,1)=W*



4906"

"4908"
4909
491 0'
4911
4912
4914
'4916T
4918
'4920"

4926
4928
49JO
49~40'
4950
4960
4999
50 0(T"
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\*Ii-jL COUNTER.

IF ZH:*, 1) = " = " THFN 49U9NENO OF NAME?

Ci = Z J > ( : 1 , V 3 - 1 ) \ * t X T R A C T LIME NAME FROM ZS.
fii = Z " f c ( : vi + 1 JT~ \ ~ * f c X T R A C T LIME VALUE 'FROM ZJ.
FOK Y = l 10 All _ \ * S C A u ,M A W R A Y FOR LINE

IF • c * s M i Y , i r " i H E * r 4 « » i 6 " " ~
ir'BJs"!"- THE'J 4924 \ *TESTTOR VALUE OF"ONE.
X$ = "0" _ Y*VALUE OF ZEKO ENTERED.
YSs'T" ". \*ASS"IGN (0,1) TO~F'NS. "
*** LOAD FNS IN FILE.X GOTO 492H
Y$ = »l" V*VALO'E~~OF~ONE" ENTERED.
Y 5 = " 0 " \ *ASSIGN (1,0) TO FNS.

5002

ZERU-FN VALUE.
**V REPEAT FOR " N E X T E'NTRY.\ GOtO 4901 " " " ""
IF A = 8 THEM b O O O \*IF f i lJLTl^ODE, GO fn FIXED-INPUT ROUTINE.

N*HETUR"N~TO~^ArW 'PROGRAM "(1360 j"."
TU ENTFR FIXED INPUT VALUES.
\*TR~ASe~PREV10USi:Y~ENTERtQ~VALUES. " -
THkN 5004\*00 NOT REMOVE ANY
THEN 500^S~*SPECIFIED F A U L T S .

RETURN • ~~~ ~
*** BEGIN ROUTINE
FOR"x=r ID" ro

IF IU,2) = "SO"

5004

"50 Ob"

NEXT
IF
"PRINT CENTER

\*CrlFCK FOR MULTIMODE E N T R Y .

5010"
5020
"5030
boao
saso
5060
5070"
5060

5100"
b l l O
5120
5125

IF

FOH X=l TO

IF
1MEXT X

FOR' J f = l TO"IO ' ~
I F C 4 < > I ( X , 1 )

b007
FIXED"
LI^E NAME =0 OR =1 OR TO STOP ENTER

\*ENTER LINE NAME AND VALUE.
THEN 5300\*END OF ENTRIES?
' -" ~ '^INITIALIZE COUNTER.
100 \*CUUNT THt CHARACTERS IN LINE NAME.

X,l)a"s" THEN 5080\*LOOK FOR END OF NAME,

\ * L X T R A C T LIME NAME FROM Z».
V * E X F R A C r L l fJE VALOr'FHOM ZS.
\ * IMTIALIZE FLAG FOR MO M A T C H VALUE.

" \ * S C A t J I ~ A R R A Y FOR'LINE NAME'.
THEN b!30

\*SET FLAG TU MATCH
FOUND.

VALUE.

5132 IF *si
5T1T PR
5134 HRINT"PLFASE
5~n5-
5300
"6iroo~*"
6001*

5 0 0 7 \ * M A T C H REPEAT FOR NEXT
INPUT

ENTRY.
OF CIRCUIT."

TRY
;i\

RETURN

AGAIN."
GGTIT5007
\* RETURN TO MAIN PKOGPAM (1360).

* *** * *** ** ****** *******************»**#»*#****»*
SUdRQUTI-'JE TO IiJPUT CIRCUIT DESCRIHTJQM FROM FILE. *

(HQ 0 d «T* «T» ************ *********"**********"** *V * *"*"*"* *"*********>***********
6005***THIS SUbK AAS DERIVED FROM AND IS SIMILAR TU SUBR 2000.***



bOl5
b01,7
6020
o022
602'3

10 = IV "
Nl=u\
ZS=""\
INPUT :3,Z6\
PRl.iT IT>\
IF Z*=" "

74
***I.MTIALIZE i ARPAY POINTER.
***I rMlTIALIZt V A R R A Y PUl

***lrjpuT bLENEM UtSLHJPTIOix FROM FlLfc.
*»*PKlfjT ELEMENT D

6450\*LOOK FOP (-.NO OF
b030
bU3u
603'5
bO<40
6050"
60t>0
60 TO
bOHO
6090
6100
6110
612,0
6130
bl'40
6150
blbO
61 70
617*
61 7 ?
6180
M90
b200
6?10
6230
6240
62SO
6260
6270

r ** ** PARSING OF Zi **********
***CLEAR B$ FOH
***IMI7IALIZf- P

IF'75(:X7iJs

FIELD.
TO Z»

TO
FIELD?

IN M ARRAY.
OUTPUT.

6290
6300
b«30
b43l
6432
6435

6436
6437

'"THEN o090\*END OF
SisBifr/fcUX, 1)\ ***tNO MOT REACHED. ADD
X = Xfl\ • "- • ***INC POINTER TO Z4.
****RfcPEAT FOR .^ExT CHARACTER I.M Z't,\GOTO b050
MNlf 1)=B5\ ***Uh£N NAME COMPLETE, PLACE
N( n,«4)="NO"\ ***LAHF.L ALL ELEMENTS AS .40
R$=""\ ***CLEAR 83 FOR NEXT FIELD.
X = X + 1\ ***I."iC POINTER TO ZS.
IF ZJCX,I) = " ""THEM" 6170\*END OF ELEMENT TYPE FIELD?

.rX/DN ***EraU MOT REACHED, RUILO NAN't.
***ri'JC POINTER TO Z$.

FOR NEXT CHARACTER IN Z%.\GUTO eJ3U
***«HFN NAME COMPLETE, PLACE. IN N ARRAY.
***lrjITIALIZt COUiMT OF ELE'-'E'MT IPiPUTS.
***LOAD PPINTE.K TO INPUT LIST.

X=X+1\ ***INC POINTER TO /i.
H$=n"\ ***CLEAR 05 FOR NEXT FIELD.
IF Z*l:X,l)=" w TMtN b250\*ENU 0V INPUT NAMt SUbFIELD?
B5 = B1?i4'Zt(;X,l}\- ***£NO NOT REACHED. RECONSTRUCT NAME.
x=x-n\ ' ***ic.c POINTER TO i&.
***REPEAT FOR NEXT CHARACTER IN zs.\GOTO 6200
1U'),1)=H4\ ***-UhEN NAME COMPLETE/ PLACE IN I AKRAY.
Z = Z + 1\ ***INC CPUTjT OF FLE^ENT I'JPUTS.
IO=IO+1\ ***IhC POINTER TU 1 ARKAY.
L=LEN(Z3>)\ ***COMPUTF LENGTH OF Zi.
If- X<L THfvl blHO\****IF E'NU M01 HEACHED, GhT .\if-XT

"P(Wlf 1 J=Z-1\ ***IIIHE*: END BEACHED, PLACE" * OF
***KEPtAT FOR NEXT tLE^t'JT OESCRIP1 10^. \GOTO 6020
FOR X = l TO I0-l\ ***A3SIGN NUMERIC COUE TO-ALL INPUTS

FOR Y=l TO NIX ***tXCfc'PT PRIMARY INPUTS.
IF ICX,U<>f.(Y,lJ

IMPUT,
INPUTS IN P.

NEXT -
IV.EXT x
IO=IO-1V

GOTO
Y

6U37

6445

6450
b455

PRTWT
IF ZV

IF

***COMPUTE THE NUf'bER OF RO/JS IN I.
b\ ft**GET PRIMAKY INPUT NAN-E FROM FILE.

*A*PPIMT PRIMARY IMPUT NAME.
" " THEN 64o5\*L(.uK FUR LMO OF PWI^AKY INPUT ENTRIES.
1 TO 10\ ***SCAn I ARKAY FOR PRIMARY INPUT NAMES.
ZJ><>KX, I ) THEM 64bO



p\ "~***FLAG .'

75

YES FOUND.

6\ FILE.

6457 l£xil)"=
6460 ' J E X T X

i£XT INPUT NAME. \GOTO
* * * G K T P R I M A R Y OUTPUT NAME

b«66"PRrNT~Zi\ "~ ~»**PRI>|T PPJN'APY " OUTPUT NAME,
e»470 IF Z* = " " THEM 6500\*LnOK FOR ENU OF OUTPUT NAI«E ENTRIES.
b4~72 FOR X=l TO NlV " * * * S C A N N A R R A Y FQK PRIMARY OUTPUT NAMES/
047b IF ^ i<>M(x, l 'J THEN 6 4 P O
6 ~ a 7 / " ~ ivJIX", U J"="YES"\ ~ * * * F L A G A I T H YtS r tHEN FOUND.
6480 N E X T X _
64~85 ***HlPEAT">0"H"~N"E"XT"0"UTPUT NAME. \GOfO 64b5
6500_« 1^0 _

"6510" I.\iPUT~ :5",Z1\ **»GET XC hLEMfcNT PAIR "FRdrt'FTLtV " " "
bbii PRINT zi\ ***PKIMT; ELEMENT PAIR.

* = " * 'THEw 6700 \ *LOOK" F O R " tNO" O F ' X C PAIR E*.TRIES.
Ul \ ?** I r > )C POINTER TO Q A R R A Y . __
NfZiA '" * * *LOMPuTE LENGTH OF'Zi . """ " "
X=l r_0 L\ __ ***BEGIN P^RSING ZS.

6SbO"~ IF ZiT:xVl) = " " THEN"658o\*END OF FIRST "NAME IN HAIR?
6570 NEXT X

~rF*CE~T
• Z * ( : x t l ) \ _ * * * L E T CS> = SECOND
! Xl = l ~ T O NJ\ ~ " * * * S L A f j N" A R f i A ? FOR NA^ES OF XC ELEMENTS.
IF y i = N ( X i f i ) THEN 66'»5

6643 N E < T Xl "
***GF. NERATfc NUMEWK COUE FOR ELEMENT,
<T**PCA'CE~COOE" IN Q" ARRAY.

\ ***SCAN iM ARRAY FOP SECOND NAME IN XC PAIR.
1) FHEN 6685 " '

6530

Xl = l TO
068! H- Ca> = i^(
66««e N E X T *i
6"68S""2»sSTH(Xf) \

"6690 "
6700
99999

***G£NE»"ATE NUMERIC CUOE.
***PLACE CODE IN Q ARRAY.
"PArR~OF 'XC ET.EMFNTS.NGOTO b5tO
***Rfc 'TUPN TO M A I W PROGRAM (13^40) .
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OCT 1 t » *79 DC/3IM2£OC.bCARROLL

1*
2*
3*~
•4*
5* ""
6*
7*,
rt*
9*
10*
11 *
12*

SSSSS III M
S I >'.M

sssss - i M
b 1 M

sssss- in v

PROGRAM:
VERSION:
REVISION:
DATE:

M LL
MM L

v> w L
M L
< LULLL

ST^2DOC
SIGMA 5

"~ ORIGINAL
10/10/79

00000
0 0
0 0
0 0
00000

GGGGG
G
G GG
G (,
GGGGG

PROG3AviMER: B. 0. CARROLL

13********************************************************************

15* " CO-ITRACT SUPPORT
lb****************ft***************************************************
17* - - - -- -
18* THIS PROGRAM ^AS DEVELOPED F0« NASA MARSHALL FLIGH1
19* CENTER UrJOER C O N T R A C T ivlASfl-31'572.
20*
21 *********************************************************************
22,*
23* ^ODIFICATIOM HISTORY

25********************************************************************
26*^9<r _ .

loo*******************************************************************
IQI*
102* PROGRAM DESCRIPTION
104*
10 '4 *******************************************************************
105*
106* SIMLUG IS A PROGRAM FO* SI^ULATI^G LUGR CIRCUITS,

r iONiAL Ann s tnut^TiAL C I R C U I T S CAN RE
CIRCUITS TAfl ri£ blMULAfFD FAuLT-F&Et OR

.'JITH 3I?vGLE OR MULTIPLE STUCK TYPE FAULTS.
LOGIC ELEMENTS ACCOf'MGOATED BY THE SIMULATOR ARE
MAND GATES A -MO NOW GATES. OTHER ELFMff^TS ARE TO
8F AUOED.

107*
108*
109*
110*
111"*"
112*
"113* " ~" "
1U* T '(U VtRSIOigS OF SIMLUG HwUE bEEN ARITT£-g.
115*" " ONE~VERSIO'^ HAS BEEN WRITTEN IN BASIC-PLUS FOR
116* EXECUTION OM A PDPll/UO RST3/L SYSTEM.
11T* ----- AMQTHER VERSION HAS BEEN uRITTEN IN XEWOX bASIC
118* FOR EXECUTION O>M A SIGMA b CPV SYSTEM.
119* —
120* THE PDPll/UU VERSIOC. IS PARTITIONED If. TO T'*0
121* SURPHQGRAN'S^ SIMA AUD SIVB. THIS PART I T ION ING
122* IMECESSArfY DUE TO THF. LA«GE MEMORY KEUOIREMENTS
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123* fHE PRU(.,RA,-i. VICTUAL ARRAYS ARE uStO FOR ALL LARGE
1<?4* A R R A Y S T O h A G E .
125* ' * ' '
126* THt SlGriA 5 VERSION IS PARTI TICKED IMO THREE
127* SUBPROGRAMS,' SIMl, SI*2»'INU RACE. THIS DEGREE OF
l<?8* PARTITIONING IAS NECESSARY SINCE VICTUAL ARRAYS ARE
129* UUT AVAILABLE'ON THh SIGMA 5.
140* - '
131* THE FUNCTION OF SIMl IS TO INPUT ALL DATA NEEDED
132* CO.MCEt^Nji^G CIRCUIT 'DESCRIPTION, FAULT DESCRIPTION,
1"53* "" ~ INITIAL "CnNOlTinwsy A'NO 'SIr4ULAT10^i>OUES."

_ _
135* "THE FUNCTION Oh" SIM2~lS'~TO"PEKFORy.~THE ACTUAL
136* SIHlLATICH CO^PUT A T IQf.S '"ITH 1HE EXCEPTION OF
137* dACE "Ai\-AL^SlS A'JD TO OUTPUT THE SIMULATION RESULTS.
133* _ •
"139* THE KNCTIOIV OF nACE IS TO PERFORM THt RACE
140* A N A L Y S I S C M P l l T A T i O P J S .

_ __ _____
300***"* *~* *"* * * *"*"* **"* *~* ****** i~* ****"*****" ********* ***************** A ft*****

301 *
i o2*~"
303*
4ou * **J \J *^ W W •

305*
306*
309*
310* ~
311*
312*
3 1 3 *
31U*
315*
316*
317*
318*""
319*
320* ~
521*
322*
323*
324* "
325*

"325"* ~
327*

'32<f*~
329*

1/0

S T R E A M

1

~ " "" ""•* T*

2.. . _

~ 3

•—• -- ~ •* ~* "" — -- —

n

S T ^ E A i ^ S - - "-- -

USAGE.

" FILE OF OLD ONE-FUNCTIONS (5=0 J
FILE UP NBA ONE-FUNLTIONS(S=1')

- — — --- 1 — *•— » - —— „-_- _* ^ _

FILE OF OLD ZERO-UJNCT IONS (S=0 )
" FILE OF ~NE~A ZERO-f-UNCTlO.>iS(S=l )

" FILE OF ttf\\ ZERO-FUNCTIONS(S=0)
FILE OF OLD ZERl'-H UNCT IONb(S=l )

""""" • * ~~ ™~* ~ ™"

FILE OF NE* ONE-F UNCT IONS (S=0)
" FILE CF'OL"D""ONE-Fi jNCTlONSlS=l)

_

THE A B O V E H f e P R f c S t w T S THE dASIC ASSIGNMENTS OF I/O STREAMS
lirFljTviCTTtD-V
S T R t A ^ l NU'^H

wHE'^ATCESS
OYiNAi-IC AS

KILTS";; HnwF7F.fr," THE "SIGMA -5 PROVIDES otn:Y~a i/o
tRS. H fcNCfT , IT BECOMES N E C E S S A R Y TO REASSIGN S T R E A M S

TO ~APRAY-FrLES"Ib~ NEEDED. " " THIS" REASSIGNMENT IS
A FUNCTID.M OF P A R A M E T E R S S A.'OD J SINCE IT IS

"3TJ* ifccTSSttRT-T'O" KEEP ~ACce"ss~ro~ ONE" ruNcnov FILE ALSO;
331* Th£ FOLLU"Jl •MG T A B L E D E T A I L S THIS DYNAMIC 'ASSIGNMENT.

333*
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3T4*

336*
337*_> j * *

$40*

342*

344*
44S*

—

STREAM*

1

2

5

/I " " ""

S = 0

J=0

"OL01

FAR*AY

GARKAY

' HARRAY '

Jsl

FAKKAY

~ OLDO •
_• « «««W«»W

' HAR R A Y

' GARRAY

S=l

J=0 J J=l

F A R R A Y ! GARRAY

GARRAY ! FARRAY

HARfiAY i rtE'-'O

hf.fi I i HARRAY

i

i

J

1

i

346*, ' - - -
UOO*******************************************************************
401*,
402** VAKIA8LE DEFINITIONS
403*..
404*******************************************************************
405* - - - -

DEFINITION

USED AS A,\ INDEX FOR THE A* ARRAY,

A STRING ARRAY OSEi> TO STOKE THE LITERALS OF A
PRODUCT TEPM THAT HAS PEEN PARSED.

USED AS THE CONTROL VARIABLE IN A FOH-NEXT LOOP.

USED AS THE CONTROL VAPIAQLE IN A FOR-NEXT LOOP.

THE CONTROL VARIABLE TERMINAL VALUE FOR A FOR-MEXT
LOOP IN A HUHHLE SORT PHOCeOUKK.

IJSFU AS A TEMPORARY STUNG VARIABLE.

vD AS A FOW-NfcXT

401?*
410*
411
412
413
il 4
4 l b
416
4 1 7
418
4 1 9
420
421
422
423
424
^25
426
427
428
429
430
4 i 1
432
433
434
43*3

U36
437
438
439
'440
441

V A K I A K J L I
~

* A
*
* A Ji
*
*
* B
*
* bO
*
* Dl
*
*
* fU
*
* c
*
*

* CO
*
*
* ci
* "~ ~ ~
* D
* " "
*
* "" "17$
*
* - - -
*
<> F
*

USfeO AS A FLAG, A CUUMEK,
LOOP CONTROL VARIABLE.

USEO AS A SWITCH THAT INDICATES(CU=2)
TO S1M2 IS FRON> RACE.

ENTHY

USED AS A TEN'PUKwHY STHING VARIABLE.

USED AS A FLAb TO tnUICATE (U=1J THAT A MINUS
SrrjN SHOULD bE INSERTED IN A TEST STRING.

A ST3ir>.G A R R A Y (OriE-PI^E^SIONAL) USED AS
TEMPORARY STORAGE DUHINb THE FUULTIOM

INDICATES THE i/o STREAV TO AHICH F ARRAY FILE
is OPENED.



442 *
443 *
444 *
445 *

447 *
448 *
449 «
450 *

452 *
453 *
"454 *
455 *
456 *
457 *
45H *
459 *
460
461
"462
463
46~4 *
465 *
466 *
467

F5

Fl

HV

*
~~*

469 *
470
471
4/2
4/3

475
476

I 4/7
1 4/8
' 479
4BO"

"482"
483

485
.''486~
487

'489

491
"4T2
493

10

II
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USEO AS a FLAG ThAT INDICATES WHETHER OR NOT A
MINUS (-) HAS HEEN"EMCOurTERED DURING THE PARSING
OF A PHOPUCT TERM. F5 = l I'.'DICAUS THAT A MINUS
HAS "HEEN"EiMLOUHTEkED.~ LOCAL TO SUHR 7800.

A FLAG USED'TO INDICATE WHETHER AN INPUT FAULT (1)
OR AM OUTPUT FAULT 12) IS TO BE

AN INPUT FAULT IS TO *E INSERTED, F2=l
INDICATES THAT THE FAULT IS UN THE FIRST INPUT OF
AN JLEN'EM',̂  F2=2 JNDJCATES ANY OTHER INPUT.

INDICATES THE I/O STREAM TO WHICH THE G ARRAY FILE
IS OPENED. " "

USED AS ~V TEMPORARY VARI.AblE FOR F OR G.

INDICATES" THt I/O STREAM TO ftHICH" THE H ARRAY FILE
IS-JDPENEU, _ _

INDICATES THE UPPER LIMIT OF THE LOOP V A R I A B L E
OF Sn^E FQR-fJEXT" LOOPS. "SHOULD HE SET >= THE

OF PU^S IN THE I ARRAY.

A UH DIVEMSIUNAL IMPLICIT STRJNG ARRA Y USED TO
STORE""CIRCUIT" ELEMENT "INPUT~LISTS/ EACH ROh OF
THE ARRAY DESCRIBES ONE INPUT VARIABLE OF ONE
ELEMENT OF "THE CIRCUIT"BEING DESCRIBED. THE
VARIABLE NAMt IS GIVEN IN COLUMN ONE. ANY FAULT
COfJOITIUN" ASSOCIATED" rtlTH THE" InPUT IS
GIVEN IN COLUMN Ti.O. THE THIRD COLUMN INDICATES
i"HE:rHER~OR NOT "THE INPUT IS A PRIMARY INPUT.

A" POINTER TO Tht NEXT RO*"OF THE I ARRAY TO BE
LOADED DURING INPUT OF THE CIRCUIT DESCRIPTION.
THE F1>AL"VALUE OF "1'J t.MOICA TES" THE MjMfiER OF

OF ARRAY I THAT ARE USEO.

THE' CONTROL VARIAbLE IN THE PRIMARY FQR-NEXT LOOP
"" MAIN~P»GGRAM; IN inrs~coNTExir IT
P U I N T E R 0 THE N AND P ARRAYS.

USED AS A SWITCH TO INDICATE' *HICH FUNCTION TYPE IS
~~"a=i)" INDICATES O-FN. - ~ -

USEO AS A T E M P O R A R Y STRUG V A R I A B L E INDICATING THE
Tu"Wvi"BER~OK" "AN ECE'MENT "iMPiJTi " " " ""

OR G
IS TO BE LOADED WITH A FUNCTION.



523

52b

527
b2H

531
b32

80
49T *
495 * I HE'PRFIbE-MTS THE LENGTH OF A STRING. VALUE IS
•496 * ESTAgLISHEn BY THE LEW FUNCTION.
497 *
493 *" "LI,L2 USED TO INDICATE T*F LENGTH OF TERM'S DURING THE
499 * TERf-' OKUEKI'-JG PKUCEDUKE.
500 *' '
bOl * to A TwO UIMt^SIOfiAL IMPLICIT STKl'\G AhRAY USED TO
502 * ' " ~ STORE THE ELEMENT DESCRIPTIONS AND INTERCONNECTIONS
503 * OF A CIRCUIT. EACH KQ* OF THE A R R A Y CORRESPONDS TO
5<T8~* ' - ONE ELEMENT OF THE CIRCUIT. COLUMN ONE COMTAIMS
b05 * THE ELEMENT OUTPUT iMAi^E. COLUMN f«U IS THE ELEMENT
506 * - - - - - TYPE:. COLUH.-J THPEE INDICATES THE FAULT CONDITION
bO 7 * OF THE ELEMENT OUTPUT. COLUMN FOUR INDICATES
508 * '.nHETHFR OR .JOT THE ELEMENT OUTPUT IS A PRIMARY
bo** * OUTPUT OF THF. LIKCUIT.
510 *
511 * MO A FLAG INDICATING IF THE OLD FUNCTION StT AND THE
512 * ------ NEd FUNCTION SET ARE EQUAL (IMO = I) OR ARE NOT EQUAL
513 * (N0=0).
bia *
bib * MI INDICATES THF. NU^ER OF ELEMENTS IN THE CIRCUIT.
516 * " CONSEQUENTLY THE NUMBER OF RO«S IN N AND P.
517 *
bi« * o^ FLAG USED TO INDICATE IF SIMULATION is TO BE
519 * CO'-iTI'jUEO FOLLOWING THE UETECTlOw OF A POSS
b^O * - OSCILLATION. 02=1 MEANS TO CONTINUE WHILE
521 * U2=0 rtfcANS TO STOP.
52 *

A TrtO HI^E-jSlONAL NUMERIC ARPAY USF 0 TO STORE
POINTERS TO THF INPUT LISTS STORED I*. A R R A Y I.
RO/« I OF P CCRHfcSPONUS fU THF ELEMENT OESCRIHEO
IN KO'i I OF AHHAY N . COLUMN ONE OF P COHTAIMS THE
UU-'HEK OF INPUTS TO lh£ ELEMENT /-'MILE COL UMN Tf.O
CONTAINS THE POINTER TO THF ELEMENT INPUT VARIABLE
LIST STORED III AhhAY I.

550
PO USED Ab AN I'MOEX TO TnE livPUT LIST UP

AN ELEMENT. PO IS ADDED TO THF It\PUT LIST POINTER
b33 * TO OBTAIN THE POW OF I COKRE5PONOING TO THE INPUT,
5sa * -
535 * )J A T.̂ 0 Dlf'EMSIUMAL IMPLICIT STRING AKRAY USED TO
536 * ----- " "STORE PAIRS OF ELEMENT NAMES THAT ARE CROSS
b4f * CUUPLED IN THE CIKCUIT. E^CH HJ* CUKRF.SPONUS TO
533 * ' " A CROSS-COUPLE'J PAIR. THE NAME OF OWE ELEMENT OF
539 * THE PAlK IS STORED 1'J CuLUf"N UNE A^.0 THE NAME OF
b'aO" *' ---------- --- THf'PThEP ELF VFNT IS STUWEP IN CULUMM T»*0.
bai *
ba2 * - Ql THE MUMBPK OF CROSS-COUPLED PAIRS OF ELEMENTS IN
5U3 * THE CIRCUIT. ALSO TH£ uijMHt^ OF RO^S I'M Q.
5«y *
545 * R THE RIPPLE-TRE VAhlABLF..
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546
'i47
548
549
550
551
'352
553
554
555
55b
557

"558
559
560
561
562
563
56U
565
5~66
567
5bri
569
570
571
572
573

"5 7 a
575

~576
577
578
579
580
581
582
5H3
584
585
5R6~
587
~5H8
589

" 590
' 591
1592
! 59J
" 5~9~4
595
59b
597

"*
*
*
*
"*
*
*
A
*
ft
*
ft
*
*
«
*
*"
*
* ' ~
*
*
*
»
*
*"
ft

" *
*
' *~
*

""«
*

" *
*
if
*
*
ft
* '
*

"ft
*
*
*
ft
*
*
*
~* ""
*
ft
*

, " "
*0 KIPPLE-TI'-'E LI"IT. InPuT BY THE USE*.

Ri TiE VALUE OF K' t PPLE-T I^E (R) AT THE HEGlNNJNG HF
A" 'IE* INPUT- TIME (T). NEEDED 10 HETE-KMINE- IF A

, ^OSSIdLE OSCILLATION CONDITION EXISTS,

-
R9 A SWITCH INDICATING WHETHER OR NOT RACE ANALYSIS

" " "AS" SELECTED. R9 = 0: HAS SLLEC TED (DEFAULT VALUF).
R9=l: NOT SELECTED.

s A SWITCH INDICATING .VHICH CHANNEL TO USE WHE-NJ
'" "ACCESSING FUMCTlON'FILEb. " "

f INPUT-TIME VARIABLE.

TO" ~INPUT-TI*PE LI^TT. 'INPUT BY USER.

U A" ONE-O'INiENblONAL* ONE-ELEf-'ENT ARRAY USED I'N ~THE
CUNvERSIOf'4 OF THE INPUT-TIME VALUE TO A STRING.

V A TEMPORARY VAH1ABLE USED TO REPRESEMT THE
~~ wlJi^ERlC VALUE UF" A STRING VARIABLE. ' "

•1 USEO AS A POINTS TO THE H (RESULT) A R R A Y DURING
ThE Aul> ROUTINE.

X USEO AS THE CONTROL VARIABLE IN FOR-NEXT LOOPS.

XO A TEMPORARY VARIABLE USED TO STORE THE SHRT LOOP
"L'l^IT IN'TME "TER^r SOK t" POU1 I'VE.

XI A TE^PCUWKY VARIABLE USED TO STORE THE NUMBER OF
TERMS In THE FUNCTION bEING SORTED PLUS ONE.

x<J _ . _ _

X3 USED 'AS THF CONTROL VARIABLE IN A FUR-NEXT LOOP.
_ , _,--,— _-_ , _ » -, n -^ *. — — - — - J . s, - ^ -

Xi USED AS A TEMPORARY STRlMG VARIAbLE TU STORE A
FA,jL-r-TCON(jiTiaN"TG K INSERTED. ALSO USED AS A
TE MPORARY VARIABLE TO STORE ONE OPERAND DURING THE
QR"~OP~Au"ir OPERATION. '

Y " !jSET)""fl"S" THE COWTROL'VARIABLE IN TOR-NEXT LOOPS."""
ALSO USEL-' AS THE POINTER TO THE H (RESULT) ARRAY

"oijST'viG TH£' OR" Rounfie. "ALSO USED AS AN INPUT
VARIAbLE IK THE I.viPUT-MQOE CHANGE ROUTINE.

Yl USED AS THE CONTROL VARIABLE IN FOR-NEXT LOOPS.

r5 A PARAMETER inuicAU!\'G THE MAXIMUM NUMBER OF TFRMS



595" *
599 *
600
601
602
603
604
t>05
606
607

"608
609
610

82
T H A T C A i g OF STORED I -J THE FU\CTU'M f - I LE OF EACH

USED AS A T E M H O R A R Y S T R I f M b i /AKIABLE TO STORE THE
f iAf 'E (JF A Ll'^iE TO 8E FAULTED. ALSli USED AS A

fcr V A R I A B L E TO STfJrtf- GfME
THE 0» ANO Thfc AwU f'UuTIf'KS.

ZJ ' USED AS A TEMPORARY STRRG VARIABLE TO TRANSFER
FEWMS BtT«fcEU ARRAYS. ALSU USED AS Aft INPUT
VARIABLE. ALSO~USED AS A TEMPORARY VARIABLE TO
STORE THE RESULT TEh^i DURING THE UR AND THE AND

" ~ ROUTINES.
800*******************************************************************
801*
802* SUB*UUTI"Jt D E S C R I P T I O N S
803*

804*** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *805,* - - -- - - - - -

SUBRUUlIMES809*
810*
811*
312,*
813*
814*
815*
316*
817*
818*
819*
820*
821*
822*
823*
824*
A 3<i'*1C J *

826*
827*
828*
829*
830*
831*
832*
833*
834*
835*
836*
837*
838*
839*
840*
841*

1
-

LINE
~

5000

6000

6400 "

o500

7000"

7200

7800

- R O O O - -

"8250

"- 8650 -

9000"

• rocrtro

11000

13000

FUNCTION-FILL TO AHKAY-FILE TKANSFER.

FAULT/CONSTANT-VALUt INSEKTIOrj.

MIM-ANP. AKD'S FAULTED VARIABLES «ITH Fp FUNCTION,

MI>JI-UR. OR'S FAULTED VARIABLES *ITh FF FUNCTION.

0^ 5UBROUTIME,

TtR-1 SORTING.

PRODUCT TFRN' DISASStN'bLY IMTO L I T E R A L COMPONEMTS.

ZERO PRODUCT TE^M DETECTION.

LITERAL SORTING.

A W R A Y - F I L E TO FUNCTION-FILE T R A N S F E R .

OLD FU' jCTIOf ' SET/NEW FUNCTION SET COMPARISON.

^E* FUNiCTTO^ SET PRl fMT

OSCILLAT ION DEUCTIU.M.
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342*" ~~17~000 " F U N C T I U H r- ' INlM^AT
843*
aaa"* ~ ~iaooo" ~ I-IPUT-MODF CHANGE.

9 0 0 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
901*
902* " ""OJMENSIUN S T A T E M E N T S
903*

904* * * * * * * " * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
905* _
9~10 ~" 01 w N ( d•) (J »4 ' ) r i (4 0 011>) f U (5 0 12 ) / P ("* 0 0 r 2)
920 OI|J| A $ ( S t ) » D f ( 5 1 J

"93"0" ~oTM~QTnr
' "9*

1000**"***"* *"* * * *"* * » ** * * *"* * * * * *,*"* » *"*"* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *looi******************************************************************

1005* SJ^LJ^L <M î!i_pRj9?!iAtM _ *
r i o ~ c r « * ~ " " *
j lOOb* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *'T 0 0 6 *"**"* T* *"* * * * *"*"**"* * *V*~*T* *"* * * ******* *~*"* * * *"* * * * * * * * * * * * * * * * * * * * * * * * * * *
'1007*

1010 OPEN "OL01" TO :1» INPUT
102u"r)PEN "ULOO" TO :2, I'»JPUT UPDATE
1030 OPEN "AJE'/JO" TO__JL3, I^HUf UPDATE
iro^O^TipF^ n7iEwrir~TO :'T7~lNPOT UPDATE ~ "
(1100 H9 = a o O _ \ *ASSIGN VALUE TU LOLP LIHIT P A R A M E T E R ,
:fl05 "YSs fOO ~ \ *ASSIGiM FUNCTION MAX LENGTH P A R A M E T E R ,
1120 Ii\iPuT = '6_ \ * S E L E C T bEQUEUTIAL FILE A C C E S S MODE.
lll̂ 's '̂IF C0="2 "I HEN 1^50" \ *CHECK FOR EN IKY FROM RACE,
ill 30 SSQ \* INITIALUE FUNCTION FILE SwHCM.
1135 PKlSiTnEr4rET"!~I1viPuTWIME~UIMITn7\*PRI'\ir INPUT-TIME LIMIT"

~TO \ * tHTER "I
lias PHiMT"e_NTFH NIPPLE-TIME LIMIT";N*PRINT KIPPLE-TI^E LIMIT

1150 INPUT WO \ *ENTER RIPPLE-TIMt LIMIT.
l I S S ' T s r " ' "~\*INITrACrZE "INPUT-TIME VARIABLE.
HoO H I S T \ * S A V E RIPPLE-TIME VALUE AT S T A R T OF NE« INPUT-TIME,
11"55 « = R"i ~\*IfxinALrZE~RIPPLE-TIw |E V A R I A B L E . ' "
I17i) FOR 11 = 1 TU Nl \*BEGIN PHIN iARY SIMULATION LOOP,
I f75 3'̂ 0 ^*ITiff rAL lZe~FUNCTlOfv T Y P E S W I T C H ,
,180 POsO \* INITIALIZE INPUT LIST POINTER INDEX.
185 K=T \"*TMTrA"LrZErTUrvCnOfv""ARRAY SmlTCH." "

1190 *LOAi) FUNCTION A t - f c A y . \GOSUB 5000

19o *Ib THE E L f c M E N T INPUT FAULTED?
"200 "~F2=1 \"*IF" Y E S T ' S E T FLAG" li^'OI CAT TNG FIRST INPUT,
20b FI = I \ *sEr FLAG iMOicaTiNt , INPUT FAULI ,

IF Mil l , 2 J s " f J E L A V " IhFiY 1320\*CH£CK FOR D E L A Y E
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1217 -PO = PO-U
1220 *LuAJ KUMCT lU ' i A i . h A v r,. XG'JS'Jh 5 'JOO
I?25 IF H P C n » 2 3 * P O , ? ) = " f - F f ' T w E f . 1?^5
1226 *Ib tLE^EuT I.'JHUf F A U L T E D ?
1230" FI = 1 "" ~ \ *SET I,<PUr F A U L 1 FLAG.
123b F2 = 2 \ * b E f FLAG lM»lCAT],,r, 2-NO OR
1240 *I.\SERT FAULT. \GOSUH oooo
12«b IF- N(H,2) = "DFF" THEN 13l7\*ChECK KiR 0 FLIP-FLOP.
12ar TF'J = 0 THF!'J 1270\*IS ZERO-FN BElhG COMPUTED?
1250 IF - N l l l ,2) = "'N|AND" THEN l<»hO\*Ol«fc-FN IS HfelwG COMPUTED,
1251" ~~~ "~ "~ " *CHECK ELFN'ENT TYPE.
1255 IP Mlil,2)s"hOH<l THEN 1280
I2b0 ' •*PE«FQR«« OR QF^IMPUT FUf^CTIO^S.\GOSuH 70UO
1265 *PRUCtFD TO .MEXT INPgT IF AI>4Y.\C,OTO 12«b
1270 IF «4(Il,2)s".MAN011 THE** 1280\*ZEKO-Fr. IS BEIrtG COMPUTED.
1271 " *CH£CK ELEW£UT TYPE.
1275 IF N(H,2) = "'Mntf" THEN 126U
1260 *P£Pf-urtM ANO OF IMPUT FUNCTIONS.\GGbUb ttUOO
1285"" 'IF'PCll,1)-2<PO ThEw 1320\*HAVE ALL ELEMENT IMPUTS"
1286 ' *BEE* PROCESbEU?
1290 FHR X=l TO H9 \*MO. LOAD F ARRAY ftlTH PREVIOUS RESULTANT.
129b IIMPUT :H;X,Z*\*GtT TEWf-1 F-KCM h AHRAY.
1500 PRINT :F;X,ZJ\*PLACE TER*' IN F ARRAY.
130b IF n = "." THth 121/\*ENO-OF-F
1510 " E X T X \ * R t P F A T FOP " J f c X T
1315 *^F.PEAT FOR NEXT ELt"EM I f iPUT. \ tuTO 1217
1317 *CALL~OFF ROUTINENGOSUB 1«000
Iil8 STUP
1320 IF MlH^Js^FF" THEN 1335\*ALL INPUTS HAVE BEEN PROCESSED.
1321 *CHfcCK f-OK FAULTED ELE^fEiVJT OUTPUT.
132b Fl=2 \*SET FLAG KJH OUTPUT FAULT.
1350 *I«St*r FAULT uN ELf-MEnT OUTPUT. \GOSUb 6000
1335 *TRAiMSFfR RESULTANT f\ TO FN FILE. \GOSUH 9000
13<40 If- J<>0 THE"i !355\*hAVE «OTH FMJj ofcEN COMPUTED?
131b J=l ' A*MO. SET SWITCH FOR ONE-FUNCTION.
13bO *HtPEAT FOK UNE-FUNC TIOi-i. \GOTO ilt»y
155b NEXT "II \*KEPEAT FOK NEXT ELEMENT.
1360 N0=0 \*ALL ELEMENTS HAVE bEtN PHOCESSEU.
136V " - *CLEAH FUNCTION SET EQUALITY FLAG.
156b *CHECK FUNCTION SET EQUALITY.\GOSUrt 10000
1370"TF r«jO = l THFN 1380 \*AKE THE FUNClIDrj SETS
1375 *.'JU. PROCEED -*ITh ANALYSIS. XGOTIJ laio
1380"R = R~-I ' \*SUPPRESS RIPPLE-Tir-'E
1390 IF T > = T O THE'J 1U9') \*HA3 luPUT-T I^t LIMIT bFE'-J BEACHED?
139b' TsT f l — \*rv.O. INC I\PUT-TIMt V A R I A B L E .
UOO Risf t t i \ * S A V E ME». R1PPLE-TIVE VALUE.

"ta05~*CO^TrJUE~SIv 'UUATin«M. \ fTOTO 1 U75
1«10 IF i JU» l J = "" THEN i a50 \ *CWHSS-CUUPLtO ELfcMEuTS'. '
taib IF' K9=l THErj i<450 \ * R A C E A N A L Y S I S SELtCTtD.'
1420 IF K=l 1HE.J 1150 \ * F I W S T RIPPLE S f E P ? ~
ia2b CLOSE :l \*CLt.3E ALL HLfcb.
1030 CLOSE :2
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T«3~f CLUSfcT F.5
luao C L O S E :«
1445 CHtf lM -CI.MK "PACEOOC" ~ \*PERFUKf RACE" A N A L Y S I S PROCf-UURE.

_ _ . _ -_ .I«S'S"~*PH"INT TA'TEST ra'M'TiufrsEr.AfJosuB u o o o ~
14bb *Pf -RFOKM USCILLAUON A N A L Y S I S PROCEDURE . \GnsuH 13000
14 /0 IF~G«?ol " THE J !5>J5\*HOSSIBLt OSC1LL AT IUN/

K=K+1 \*NO OSCILLAI IUN INDICATED.
" ' "" *INC hIPPLE-TlME V A R I A B L E .
3=1-3 \ *Sr t ITCH FUNCT1UN FILES.
*COTvFri^IQt">T5H \EXT "fTlPPte-TlME IMChEM£MT.\bOT*U 1170

lua9'*I<vjPUT-Tl i" 'F. L I M I T H A S BEFN HEACHED. INCREASE LIMIT?_ ^
149XT PRTMT"DO~ ^JU" .MI3H TO Ef"-TF."K A " i v E w TlMfc LINAI T — Y f c S / w O . <CR> = NO.";
l«9b I -JH l jT Z* \*ENTt.K RESPONSE.
1500 IF ZSo^YES" THEiM ~1585N,*1F"KO'7 EJilr PRUGHAM.
ibob pp j^ r ' ^E iMTE^ f i £ w _ INPUT-T_IME LIMIT";
IblO INPUI~TO ~\*En7ER "NErt IVPUf-TIM LIMIT.
ISlb PRIrlf'NE'M Ii^PUT MUD£ — YES/NU. <LK>sNO."r
rS20" lVj*»TJT"r5 "~\*£N"Ttf t RESPONSE."" "
Ib25 IF Z * < > " Y E S " THEN 13V5

VGOSUB" 1HOOU " ' - - - --
\G07U

PRIMftME1^ *U*v I -»PUT-TIM£ L IMIT" ;
INPUT "TO ~ \ * E N T E K N£.H IhiPUl-H'iE LIMIT.

1^70 pHiNi"E^rtH 'XIE"J RIPPLE-TIME LIMIT";
T575"ITIPuT~RO \TFrjT£R- -fS&T PIPPLE> TIME"
Ib80 btJIO 1170
"ISaS-tTTSE" :1 " \*CLUSE ALL 'F ILES ,
Ib90 CLOSE t«2
15^95 CLU5E~T3 ........ .- . .
1600 CL'ISE :^
1601 PRI7JT~frGEl^FFTATE~TF;ST" SEQUENCES--YES"/NO".
160«? INPUT t* \ *TJPUT RESPONSE TO Ql 'ERY.
1603 lF~Z^>irYFSir"fHETl 1 605\*DO~f"OT G E N t R A T E SEO IF MO.
IbOa CHAIN LINK "TESTGUDUC"

T605 C H A J M - C I N K " fpSI-nO"«jCir~" \»PETli f»N 'TO INPUT PROGRAM,

2000***** A * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *200 r* **"**"* *"»"»'* * *~* ** <r* **T* ****** ****'*'**'********* *************** .*********
2002* SU6«OU_T.lNES _ *
20031k"** *~**~*V*~* * *1T* * * **"*"»* * ** *V***~* ****** A"**********************"*******

' 5000* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
5~UO~1*""~ S O o R O U T l w E " TO" TKA'NSFTK" FUwCTlUN FHO^
5002* _ _ tyililllLf Illt _J_°_F|JtViCTION A R R A Y .
5"0 03 *"*"*"** ********"** *V*~* *"* * *T* * *~* *lk * **"*******"******** ******************

INPUT = 0 V^ETURN T(J MORTAL l^-'PUT MOOE.
Fs2.'ĵ t̂ *:rs"s~\bs"3-sTji2*jFs'\frsF#2\"*coMHurE CHANNEL NUMBERS FOR

bOOb *"•_, ti, AND H AKRAt FILES.
" 5"0"(T7"Cnrsfc~rr\CCU^E~~:2xC"COS£~:"5\CLUSfc":«V*CLOSE~ ALL OPEM FILES. " "

500S IF M I 1 , 2 ) = " D E L A Y " THEM b«00 \ *UELAY ELEVEN!?
-^009~njPTTg~TrFAPSTY-^TTr~:'rrTNFUT~ljPDSTE\*OPEN F1CE" FOR F ' A R R A Y .

5010 DPtiM " C i A H K A Y " TO IG, IMPUT UP i )AT t \ *OP£N FILE FOR G A R R A Y .



50TI
b012
5013
boiu
5"OI5"
bOlb
5017
501H
5019
b020
502F
b022
5023
5029
b030
boao
5050
b060
-5TJ70
S080
5090
blOO

b l l O
b!20

-bT22
5125
5150
513U
b!35
5UO
b l b O
b l o t )
51 fO
SI 60
b!90
5200
b2faO
'52/0
'3280

5.S05
bill)
5WO"
b<402
3403

IF S=l FHE
IF -jsi THE
OPEN "OL01

86
TO"":H, I'PUT I'PDATFXAQPE*' F7LE FOR M ARRAY.

>' bOlii \*('Er£Rlk'I>*E .hILH FILE SHUULU &E ACCESot'n.
w 5016 \*LAST FN SET 1-4 OLD FILES IF S^O.
* TO :i> INPUT UPDATF. \ *NEED A CNE-FIV IF j=o.
"STEP" ~ \GOTU~ 5022 ~

"OLOO" TO :2, INPUT UPL)Ar fc \ *NEEO A ZEKQ-FN IF J = l .
WGOTO N'EXT STEP, ~\GOTO 5022.
IF Jsl TH£>< S021 \ * L A 3 T FN SET IN Nfc-A FILES IF S=J .
OPEN ""ME•/•!" To'ra, INPUT UPOATF\*NEED A TNE-FN IF j=o,
•*GOTO NEXT STEP \GOTO 5022

'iF I(P(Il»«i)+PO,3)<>"YtS" ThEN 513b\*Ib THK feLtMENf INPUT
' " *A PRIMARY INPUT OF THE CIRCUIT?

*YFS. fHEREFORE» THt I'MPOT FUNCTION MUST b£ CONSTRUCTED.
U(l)=T*2ao \*COMPUTE EBCDIC EQUIVALENT OF INPUT-TIME.
CHANGE U TO Ti \*CGNVFRT INPUT-TIME TO STRING VARIABLE.
IF JOG THEN 5080\*FORf'> ZERO-INPUT OR ONE-INPUT?

TO NEXT STEPNGOTO 5090
\*ONE-FN NFEOS A
\*lrihICH ARRAY IS TO bE LOADED?
*Zl*T*\*LUwSTHUCT INPUT EXPRESSION.
\*PLACC EXPRESSION IN F ARRAY.
\*LO*D EN^-OF-FUNCTIQN MARK.

TO NEXT S T E P X G O T O 5 iOO
Y * = H P C l l » ^ ) f P O , l ) * Z 4 * T i \ * C O N S T r f U L T INPUT EXPRESSION.
PRINT i G j l j T Y * - - ~\*LOAD EXPRESSION IN G A R R A Y .
PRINT :G ;2 , " . " \ *LOAU EMD-UF-FUNCTION ^ A R K .
•CONTINUE TO NEXT STEPXGCTU 5300
* E l E M t N T INPUT IS NOT A P R I M A R Y INPUT. GET F f J FROM FILE.
JJ=I (P( I1 ,H)*PO,3) \ *GET INPUT ID NUMBER.
V = V A L ( J i ) \ * C O N V E R T IU T(J A wU^th lC V A R I A B L E .
INPUT :J-2*S*J*3*S*-1 ; Y5* (V-1J ,X3\*PETRIEVE FN DAME FPO^ FILE.

\ * 1 R A f ) S F E H S T f R t ^ S OF FN FROM FILE TO A R H A Y
, Y $ \ * G E T rFHf FPOM FRE.
\*PLACE TLRfi IN AMRAY.

5260 \*LOOK FOR tND OF FUNCTION.
\*REPKAI KUR NtXT TtRN*.

- \*LOAO F AKKAY?
\ *Y tS . T R A N S F E R FROM G TO F.

:G :Y ,Y '& • \ *GtT Ttni* FKOK G.
: F J Y , Y * X * P L A C E TLRM IN F.

— - \ * R E P E A T FOK NEXT
\ * C L E A K THfe A K K A Y
\ *5EQUENTIAL FILE

JUHN

*CnMinUE"
Z«="-"
IF K<>1 THEN 5120
Xi=I(PCU»2)tPU, 1
PRIuT :F;l,X1i "
PhlMl :F;2/"."

X=l TU 1000
"INPUT :J-2*S
PRINT : G ; X , Y J 5
IF Y J > = W . W THEN

N E X T X
IF KOt fHtiM-b3«0
FOR Y=l TO X

TfcKM.
SWITCH.
INPUT MODE.

IF 5=1 "THEJ

OPFN »OLOO"
GOTO 5500

' \*DEFIME CHANNEL
TO :HI,INPUT UPUflTt

\ *CHECK FUNCTION-FILE
\*CHFCH F U N C T I O N FLAG.

TO :2,INPUT IJPOATE

FUNCTION F'UR HAKRAY.

SftiTCH.
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5a25~ OPEN~"OLfM""~ 10 : 1 . Ii;.PuT "UPDATE
5a35 GuTU S50o

'Saao "IF'JSI THE* sa60 \*CHECK FUNCTION FLAG.
5aa5 OPti\i "fjf/u" 10 :3» l<*F J uT UPDATE
5M55 GOTO " 5 5 U O ~ " ~ ~ " ' " " ' "
5a60 OPE* "NtM" TO :a, i -^PUT U P D A T E
5500 IF" l(P(Il,2J»3"J<>"YES"."THEN 5560\*LHeC* POR PRIMARY INPUT.
5505 U(l)=Tt2«0 \*COf-'PUTt EBCDIC OF
5510 CHANGE U~TU T$ "~\*CUMVERT "TIME TO S
5515 IF J<>0 IHEM 5530 \*CHECK FOR 0-FN
5520" Z$="-" " ~ \*FOHM. -""INPUT VARIAbLE. " "
5525 Gurc 5535
"55lO""/$ = "" """ \*FORM "ir'PUT VARIABLE. "" ' "
5535 YJ=I(PUl,Z),U+Z;b + T<6\*COMPLETE VARIABLE FORMATION.
"55aO "PRINT :hi;l,Y$ •'A*LGAD FUNCTION.'
55-45 PRINT JM l»2_f".^_
5550 IN"PUT = $ ~\*CHANGE INPUT MUDE,~
5555 KETUHin __

"5560 J4 = I(P"ni»2);T) "\*tE"T" INPUT MA"ME INDEX. ~
5565 V = V A L ( J * ) \ * C O N V E R T INDEX TO NUMERIC.
557TTlI>7P~ljT~:2+'3-Jf2*S"*~JTY5"*n/-ry;X$\*GET 'INPUT FUNCTION.
5575 FOH X=l HJ 1000 \ *LUAD TERMS OF INPUI FUNCTION.
5560 I

"55'90 " ' IF y* = n.n ThEN'5 t>oO ~
5595 N E X T X
'560 0" ThP0T ="5 V*CR'A'NGE~I K7PI>T~ M0DE ."""
560a *CLOSE ALL FILES,
5605" CLOSE ~:T\~CLPSE :2\ "CLOSE :3\"CLOSE :a
5609 *REOPEN FILES FOR NEXT PROCESSING STEP.

~5ol"0"njPE"N n F"AKRA>" TO" :"F» INPUT "DPDATE
5bl5 OPEN " G A R R A Y " TO :G,luf>UT U P D A T E
5b20""OPE"^" "(iARRiT» " TO " ;H» I^PUT~TJPOATE" ""
5625 IF S=l THEM 56^0
5630 IF T=1"~THE r56"35~ ~" "~ ~~"
5631 OPEN "OLD1" TO :t,I«^P_UT UPDATE ,
5b"3if(rOIO 5700" " ~ ""
5635 OPEN "OLDO" 10 :2,INPUT UPDATE
56TT-GOTO "57UTT — ~ -

IF J=l THEN 5650
"u PE i>T~>l>iFl7r11 ~"T 0~": a /1 IM P U"T" DP D A T E

56U7 _G01J3_5700 _
"5^5"OT!PE"Tj"~l|T>jE^iO"ir~rcr"":Tri~niPTnr" UPDATE"
5700 HFTUHN

I****************************************************************
6001* SUBROUTINE FOR INSERTING

6003* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
WnTTF~Fn:Z~TF^N~o800~V*CHECk~ FOR OUTPUT FAULT (Fl=2). ~ "
6020 <i=I(PtIl,2) « - P O , 2 J \ * G E T INPUT F A U L T OR VALUE.

6035 IF i|(ll»<i) = "UELAY'1 1H£N 6bOO\*lS ELEMENT A DELAY ELEMENT.



~60~40"TF~F2=2 TF<E."<i 607n \ *JS T^E JNPLT THE SECOND OK HJGHEP?
6050 C,1=F \ *THE FIRST INPUT. U3t A R R A Y F,
6060 *COrmrjUE TO NEXT S T E ^ . X ^ O T C 6100
6 0 / o GI=G \»YES. t'st A R R A Y G.
6'100~ rr~X5s"-Sn" THEN~6150\*IDENTIFY FAULT Of CONSTANT VALUE.
6UO IF Xf is "5 l " Th£f j 6200\* TR Al iSFER CONTROL TO PROPER ROUTINE.
6120 IF "XSs^O" THEN" 6250 • "
6130 i f- XJ="1" THEN 63UO
6I«0 -PRINT"I?«VALID FAULT" ~ '
61i)5 STOP
'5150~irU=0"THE^ 6180 \*C>iECK FUNCTION FLAG.
6160 Y$=Y*+"ft" \*INSfcRT STUCK-AT -ZERO SYMBOL.
6165~*UR FAULT CO^DTTIOM '^ITH FF FUNCTION. \GOSUb 6500
6170 HElU«.'\i \*HETUKN 10 MAIN PROGRAM.
6180 Y$ = Y1i*n-*" \*ITjSE.RT NOT STLCh-A r-ZE^O SYMBOL.
6185 *AND FAULT CO-vUITION WITH f- F FUiMC T ION. \GUSUn 6^00
6190" RETUWM" " \*WETUPN TO MAIN PROGRAM.
6200 IF J = 0 THEN C»230\*CHECK FUWCTU'W FLAG.
6710, Y5-SYS + "-J" \*INSERT NOT" STUCK-A T-ONE SYMBOL.
6215 *ANO FAULT CONDITIQU WITH FF FUNCT 10^. \UUSUB 6«00
6220 RETURN \*RETURN TO N'AIN PROGRAM.
6-2iO Yt = Yi + "l" \*1NSEFT STUCK-AT-ONt SYMBOL.
6235 ̂ *OR THE FAULT CONDITION WITH FF FUNCTION. \GOSUB 6500
62/40 »tTu«fJ \*kETURrt TO MAIN PROGRAM.
6250 IF J=l iHEfl 62«0 \*CHfcCK FUNCriUK FLAG.
6260 PRI.gr ;Gl;Unl" \*LUAU INPUT VALUt Uf- ONfc .
6265 - PRINr-:Ul ;«»»"."- \*LOAO tMO-OP-l-UNCTIUM MARK.
6270 RETURN \*RETUKN TO MAIN PROGRAM.
6280 PRINT :Gljl»"O n \*LOAO INPUT VALUE OF ZEHO.
b285 Pkl^T :Gl;2,"." \*LtJAU tMU-UK-KUNCT ION MARK.
6290 RETURN \*RETUF<M TO i^AIN PROGRAM.
o400 IF J=l FHfPi 6260 \*CHtLK FUNCTION FLAG.
6310 ftj=0, " " NGOTO 6200
6400* A ********************************************** * *****************
6«01* SUBROUTINE TO AND FAULTED VARIABLES MTH FF FUNCTION.
6^02* FF FUNCTION MAY RE IN F, G, OR M AKRAY.
6«03* Gl MUST HE ASSIGf'ED THfc VALUE SPECIFYING
640^* WHICH ARRAY CUf-TAIf>J5 THE FF FUNCTION.-
6^05* ****************** ********************* ************************* *
6410 FUK Yl = l TfJ H9 \ * A f v D FAULTED V A R I A B L E « ITH E A C H TERM OF FN,
6420 INPUT' :G1 ? Y 1 / Z 3 \ * G E T TEPI* OF FUfJCTION.
6425 IF Z* = "o" THEN b470 \ *CHECK FOR ZERO FUNCTIUtsAL VALUE.
6030 ----- IF"?T=nTn~THEN" 6470 \ f tCHFCK FOR END OF FUNCTION.
6435 IF Z*<>"1" THEN o440\*CHF.CK F'UK ONE FUNCTIONAL VALUE.
6436 ---- Z$sYJ ----- ~ \*IF Z^=l THEN LET Z"5 = FAULTED VARIABLE .
6437 *CUNTiNUE TO N E X T S T f c P X G u T U 6450

---- V*IF ZTOO THEN CONCATENATE THE TERMS.
&450 PRINT :Gl:Yl,Zi\*i>TORE. THE MUUIFIE'J TERM.
6460"TIEXT~YI - ' -\*REPEAT FDR NtXT TERM.
6470 HETuRN \*k£.TUf<N TO FAULT INSERTION SUBROUTINE.
65 00 ******************************************************************
6501* SUBkOUTI-Jt TU Of* FAULTED V A k l A t L F _ S «<ITH FF FUNCTION.



650«>* FF
b503* Gl

89
FUNCTlUn MAY dE IN F, I,, OR H A R R A Y .
p -USr 6E H'AUtO W I T H THE VaLUE UF F, G, OR H.

613U«
6510
b52u"
6525
6527
6530
6540
6550
b55l
65bO
6570
6600
6601
6605
6610
6615
6620
66<?5
6630-
6635
6640
rt6^5
6b50
6655
b~660~
6665
6670
6675
bb«0
6665
6610"
6695
6700
6705
6710
6715
6720'

F (jK Yl =1 TO H9 \*SCAN TERMS OF FF FUNCTION.
'INPUT ":GI~; Y r»Zi\*GEt TtRi* FROH ARHAY."

!M£
PH

PR
"RE
Gl
IF
IF
IF
IF
"Ph

IF
IF
IF

XT
i'j r

[NT
1 UPN
= H
XJ> =
Xi =
Xli =
A P ~

i rj r

Z$ = "'J" THEN o550\*LOOK FOR ZtRO FUNCF10UAL VALUE.
Z* = ""l" THE*.7 6570\*LuOK FOR ONE FUNCTIONAL VALUE.
£$ = "." THEN o550\*LOOh FuR F.iMO OF FUNCTION.
Yl \*KEPEAT FOR NEXT TERM.
:Gl;Yl,Yt \*I«JS£RT FAULTED VARIAbLE AS wErt TERM

._ *u>""jjQNi2ERQ~ FUNCTION. "
:bl ; Yl tl , "."\*LUAD ENU-OF-FUNCTION MARK.

V*hETu*?N "TO FAULT-INSERTION SUBROUTINE.
\*UEFINE CHANNEL FOR HAHRAY.

"SO" THEN 6b30 \*3TUCk-AT-0 FAULT?
"31" THEN oo65 \*STUCK-AT-1 FAULT?
"0" "THEN 6700 '\*CONSTANf 0 VALUE?
"1" THEN 6735 \*CONSTANT 1 VALUE?
"IrJVACIO'T^UCT."11 " - - - - - -

snip

Yi
*I
RE
Yi
*I

IF
Y»
*I
RF
Y-fc
*I
RE

" IF
PK

"T=u
= Y *-f
fx S E K
1 URi>J
= Y1> +
NSEh
TURN
J = 0

= YSf
NStH
TURN
= Yit

NSER
! URN
"J=T
IMF

-PR I NT-
HE
"PR

IURN
ii«r

"TKE»~6650 \*CHECK FUNCTION FLAG. " " '
"-*" \*INSERT -FAULTISO) SYMBOL.
r FAULT IN FurJCTION.AGuSUb bUUO "

"
"*" ' " \*lNi>£RT SO FAULT SYMBOL.
T FAULT I,M FUNCTION. \GOSUd 6500
_ __ — — ' ' •" -.--». • .- 1 - w -— - — - t— f — - — __ _ ^,

THEN 6685 \*CHECK FUNCTION FLAG.
n"i« \*IriSERT S1"FAULT SYMHOL.
T FAULT IN FU'JCTIONXGOSUb 6500

"-:" \*INSER1 bl- FAULT SYMBOL.
T~FAtJLT~If>TFf];\.CTIO~N\GOSUB 6400 ' "

~THFf.' 6720" -\*Ch£CK FUNCTION FLAG.
:F;l,"t" \*LOAO CONS « ANT 1.
': F ; 2 , "'. "~ - - - -

:F;r»nO" \*L06D CONSTANT 0.
6725 H R l u T

•673TT~HrrTJRi\r
6735 IF J=l

iFj2r_^."

1HEN r>705 \*CHECK F U N C T I O N FLAG._ _
6 / 3 0 U'CHU o720
6HOO Xi=N(I l ,5

6j80«_Glj
6~aoT~ir
6810_IF
6B7TO"~IK"
6830 IF

xf=TlT(7'r

X b = " S l "

X*.= "l

"THETQ"

THEN

\ *GET FAULT CONDITION.
K*Grr~ffOTPUT 'CINE "NAVE".
\*FF FUNCTION IS IN h A R H A Y .

Y " FA'atT'CONGlT ION." "
6 8 6 0 \ * A 3 FlnST bTEP IN T R A N S F E R TO

PROCESS!"^" ROUTINE.

*CHECK FUNCTION FLAG (jj FOR FINAL ROUTINE SELECTION.



6855
6860
6865
6870
6875
6880
6H85
7000*
7001*

"7002*
7003*
7004*
7005*
7006*
7010
7011
7015
7016
7020
7025
7030
7035
7oi6
7040
7045
7046
7050
7055
7060
70o5
7070
7075
7080
/081
7085
7090
7095
7100
7105
7110
7111
"7115
7120
7125
7130
TTir
7135

90
THE i bl 60

Guru 6ldo
IF j=o THED 6210
GUIO 6230
IF J=l THEN o280
GUIQ 62bU
IF J=l THEN 62bO
GOTO 6200
*****************************************************************

SUHrtOUTlNt FuH UR1NG 1*0 FUNCTIONS.
" ONE FUNCTION MUST 8E IN ARRAY F AND THE SECOND IN ARRAY G.

THE RESULTANT FUNCTIUM is PLACED IN ARRAY n.
CALLtO 9Y THE MAIN PROGRAM ONLY.
CALLS THE SORT SUBftUUTINb AND THE MINIMIZATION SUHROUTINE.

*****************************************************************
\*Gt r FIRST TERM OF FUr.CTlOH FROM F.

703SA*CHEC* F0« £t»0 FUNCTIONAL VALUE.
\*GET FIRST TERM OF FUNCTION FROM G.

7075\*CHF.CK FOR ZERO FUNCTIONAL VALUE.
\*BOTH INPUTS ARE ZERO. RESULT IS ZERO.
\*LOAO END-OF-FUNCTION MARK.
\*'RtTUM* TO N>AIN PROGRAM.
\*GET FIRST TERN' OF FUNCTION FROM G,

7UO\*MR3T INPUT MOT ZERO* IS THE SFCOND?
\*SECOND INPUT IS ZERO.

IF
INPUT :G;1,Y6
IF Y$<>"0" THEN
PRINT :h;i,"0"
PRINT :H;2,",11

THEN
H9

IF Yi<>"0"
FDK X=l TO

INPUT :F jx,xi\*RESUlTAUT IS EOUAL TO FIRST f- UNCTION.
PKINT :M;X,XJ
IF X» = "." TrtE'4 7060\*LUOK FOR tNU OF FUNCTION.

\*REPEAT FOR NtXT TERM.
*SURT THh TtRMS. NbOSUb 7200
*REDUCE THE RESULTANT FN. \GOSUB 17000

\*RtTURN TO «AIN PRUGRAM.
\*FIPST FN=0. SECOND FN<>0.
\*RESULTANT KN = SECOND FN.

FOR X=t TO H9
: f i; X, i $

PR IN I :H;A,Y*
IF Y* =

NEXT X
*SU-*T THE

OF

TERMS.

7145

7150 Y=l

7095\*L'JOK FOR tf^l
\*R£PEAT FOR NEXT
\GOSUH 7200

*RtDUCE THE RESULTANT FN.NGUSUU 17000
REIURN \*R£TUPN TO ^AIN PROGRAM.
INPUT :F;1,X"6 \*G£T FIRST TERM OF FIRST FTJ.
IF XJ<>"1" THEN 7130\*CHECK FOR UNE FUMCFIONAL VALUE,

h;r,wln"~ \*FIR"ST "FUNCTION IS ONE. RESULT IS ONE.
H;2»"." \*LOAD Ef»D-OF-FILE MARK.

\*RETURN TO MAIM PROGRAM.
b;l,Y* \*GET FIRST TERM uF SECOND FUf>-CT ION.
"1" THE^"~71SOV*CHECK FOR ONE FUNCTIONAL VALUE.
h;),"l" \*SECONO Ffi = 1. RESULTANT F M =1.
H;2,"." • \*LOAD END-OF-FUNCTION MARK.

\*PE1URN TO MAIN PROGRAM.
IMPUT FN IS ZERO OR ONE. COMPUTE THE RESULT.

\MhlTIALIZE PUINTtR TO H ARRAY.

PR1NI
RETURN
lolPUf

PRINT i
PRINT i
RETURN
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7155 FOR x=r T O ~ H 9 - A*CUPY FIRST FN INTO M A R R A Y .
7l t>0 I'MPUl : F ; X , x i \ * G E T TEHf" OF FN.
7161 PRInT : h ; Y , X $ \ *PLACE TEhf-i IN H.
7165 I'jPlJf :f- ;X t l , X 4 \ * G E T N F . X T TER"" UF FN.
Tloo" "IF Xi="~.ir THEM 71HU\*£MO OF FN?
7170 Y=r -U \*r.u. INC PulNTtR TO h.
7 1?1? - > J £ X T 'x " " \*1?ML POSTER 10'F.
/160 Y r Y f l \ *YES. INC POINTER TO H.
7185 FOR X = l ~ T u H9 \ * C O P y G INTO H FOLLOWING F.
7167 INPUT : G ; X , r B \ *GET TERM OF G.
M6tt ~ PRINT" : H ; Y , Y 4 \»PLfi"CE "TERM" IN H".
71"i9 IF YSs"." THEN 71Va\*LOOK FOR END OF FN G.
7191 " Y=Y+i " "~"\*feND NOT HfcACHEO. INC POINTER TO" H.
71«»3 MtXT X \*1ML POINTER TO G.
7195 *SORT TERMS. "" "SGuSOB 7200 " "
71^7 *RhU'JCE RESULTA\iT_FUMCTION. \GUSUb 17000

"719V RETUPK"" " \*R£TUPU TO MAIN PROGRAM.

720 f* "" sud"Roun.Mt"~To~"su»-'r THE TE"HMS UF A FUNCTION.
IdQd* FUNCTION MUST BE STURtD IN APRAY H BtFURE

"7203*" SOPTIhG RUCES:" LENGTH" OF T£RM»" ALPHABETICAL/ NUMERICAL.
7204* CALLFU BY np Af'O AMU SUBROUTINES.
7205* " " ""CALLS >-IO 3UBRUUT If-tfS. " "
72i)6*** ***************************************************************
"7220 FOF *=1 10 100 \*COUNT NUMHEK OF TEhMS IN FN,
7230 INPUT :HJX,ZA \*GET A TERM.
"T23T ---- IF-7Ss"-." THDr"7250~\*END OF~FUMCTION?
72aO NEXT X \*ivlO.
"7249 *X = THE~wuMhER OF TÊ '̂ S IN H KH'S 1.
7250 IF X = 2 THEN 7500 \*CHF_CK FUR SINGLE TE^M FN.
7252~xO = < ~ ..... \*SAVb "X FUK USP AS SORT LOOP LIMITER.
7255 X1=X \*SAVE X FOR STORE LOOP LI^llER.
726TO FOR )T=r'rO"AO-2 "~\*USE~~4 "BUBBLE" SORT TO ORDER THE TF_R"S. ~~
7270 I -MPur :n;x,Xi \*GE1 FIRST TERM OF H.
7272~" INPUT" :h;X*l,Yt \*GtT AD'jACfNT TERM'OF H.
727a IF Xi<Y* THEN 7 510\*COMPARE THE IERf'3.
7280" *Hfc"VERSf THF; OHOER'OF THt'T^O TtKNS.
7290 PR I'M f tH;X,Yi

•7300" 'pRprr "i^rfx + i j x s '~' " ~ ~ .....
7 i lO N E X T X \ *REPEAT FOR NEXl PAIR UF TERMS,

-7319"* -Dh,E~TETWM-A-S-SEE\rPt.ACET5"T>. ITS PfTuPFR PLACE. "
7320 xosxu- l S *OECREf / ENT SORT LOOP

"T330" IF" xu>"Z~rKfTj-72bO~\*H"A\?E"" ACL "TERMS BEE^
73UO X O = X 1 \ *Y tS . RESTORE x O .

- 734-4- *DTJPriC * I E TETT>rS~".TTCr~M(r».— BE" REMOVFO ." ~ ' " ..... "J ------
FOH X=l TO XI \*CO f t"PARF. ADJACENT T F R K S FOR EQUALITY.

iTXTSr* \*GF;r~A"TET?M"." " "
734b IF Xi="." THEM 7420\*EDO OF "FUNCTION?
7350 ------ ™POT~5H-;-X*T7Yi\*'>iO." "GET" ADJACENT TERM.
7551 IF Xb = Yl> THEN 73oO\*APE TtR^S IDENTICAL?

/3ftO XO=XO-1 \*YE3. DECREMENT TERM COUNT.



-7365
7370
7371
7380
7390
7410
'7'420
7430
7431
7452
-TQT3

92
FOfTY=XM TIT XI -1 \*PEMOVE DUPLICATE TERM A.ND COMPACT H.

INPUT :H; Y + 1»X3>\*GET TERM FROM H.
--------- PRI-'JT ! H ; Y , X ? \ * M O V E TERM Tn NEW POSITION IN H,

IF X ? = " t " ThfcN 7410\*FNO OF FUNCTION?
--- SJETTT'Y" \ *REPEAT FOR NEXT TERM.
" J t X T X \ *KEPEAT FUR N E X T PAIR
FOK~Xsr~TCTXO-2~ ~ \ *SORT TERMS BY LENGTH

: H ; X , X S >
:HjXfl,Y3 "

OF TEKMS.
USING BUBBLE SORT.

7440
7450
7470
7480
7490
7500

IF LK=L2 THEN 7u70\*IF TRUE, 00 NOT HEOKOER.
PRINT-:H;X,Y$ \*REORDER.
PWINT SH)X+l»Xj

NEXT X \*REPEAT FOR NEXT PAIR.
XQ = XO-1 \*t>ECKEMfcNT LOOP LIMIT FOR NtXl PASS,
IF XO>2"TH£N 7420 \*SORTING COMPLETE?
RETURN \*YES. RETURN TO CALLING PROGRAM.

"7800************'*'***̂ ***̂ ***********:** *******************************

7»01* SUBROUTINE TO DISASSEMHLE A PRODUCT TE«M INTO ITS
7tfff<?* -LTTEKAL" CnMPONEMTS. A LITERAL IS A VARIABLE NAME OR A
7803* CUMPLEMENTtO VARIABLE NAME TOGETHER «ITH ITS TIN'E TAG
7804* OR FAULT SYMBOL.
7»0b* TEM IS PASSED TO SUBPOUTINf- IN X4. LITERALS RETURNED
780o* " IWAJ-AHKAY, CALLED BY LITERAL SORT SUBROUTINE.
780 /ft*********************** ******************************************
7810 F5=0 ----- ' '

Z*s""
A=r~ ~
LsLFM(Xi)
FOW X3 = l TO L

IF X»C:X3»l)=f|-"
"IF X%C:X3,n>"Z"

7820
7830
783*5
7840
7842
7844
78bO
7860
7861'
7862
"7863
/8o4
7870
7880
"7890
7895
7896
/900

-79ID
7920
/930
7940

\*CUEAR SPECIAL CHARACTEH FLAG.
\*CLtAR DUMMY STRING VARIABLE.
\*INITIALIZE POINTER TO A$ AWRAYr
N*CQMPMTE LENGTH OF TERM.
\*BE(TIN DISASSEMBLY OF TERM.

IHtfo 7900\*LOOK FOR-SPtCIAL CHARS
THtN 7900\*LOOK FUR TIME TAG

(-).
(NUMERAL).

IF Xi(:x3,l )<"&" THfcln 7900\*LOOK FOR FAULT SYMBOLS (t/*).
THEN 7910\*END UF LITERAL REACHED?

\*YES. HLACL LITERAL IN A* ARRAY.
*END OF LITERAL IS INDICATED *IHF.N A SPECIAL
*CHARACTEH IS FOLLOWED bf A LETTER.

- " ' *THE LETTER IS THE F IRST - CHARAC FER OF THE
*NEXT LITERAL.

\*BEGIN CONSTRUCTING NEXT
\*CLEA» SPECIAL CHARACTER

A$(AJ=Z^

'
LITERAL,
FLAG.

\*-INC-"POINTER TO A$ ARRAY.

= XSC:X3nr
Fb=0 "
'A-A'fl
GOTO 79,20

" ------ ...... " *COrTTNUE PROCESSINH TERM.
F'jsl \*SET SPECIAL CHARACTER FLAG.
Z"F=ZT+xrCX-3Tl)\*COWSTPUCT LITEHAL^

NEXT XS \*REPEAT FOR NEXT CHARACTER OF TERM.
-A$rA-J = Z* -------- -" \*LOAO LAST LITERAL OF TERM IN A2> ARRAY.
ASIA+1 )="." \*LUAD END-OF-LI fERAL ^ARK.
RETURN ~ \*KETUPN TO LITERAL SORT SUBROUTINE.

8000******************************************************************
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8002*
aooj*
8004*

"8005"*
800<5*

" 8 0 0 7 *
800H*
8010
8011

~8D2U~
8021

~3o"30~
8040

" 80/45"
8050

"8051
8052
8053
805U

"8055~
8056
8 0 5 7 "
3058

" 8059
80bO

"506T"
8062
8"0"63

—

THE

~~~ SUB'K

*******iiMpriT ":
IF x'i = "
INPUT :
IF
PR
PR
RE
IF
IF

YS<>
INT" :'
INT :
TURN"

X*="
Yi<>

b'J-iK

~- f ll f
\ *i t,

HESUL

( 'Ul l - t t 111 KtKMJKM Int LUG1LAL AND UF
F U N C T IONS.
I.JPUT FUNCTIONS ARE PASSED IN A R R A Y S F
T A M T FU-.CT10*' Ib KtTURNED IN A R R A Y H.

AMD

C A L L E D 8Y ••'lAliM PROGRAM (bl^2) ANO R A C E PROGRAM
CALLS ZERO PRODUCT O E T f c C T SUBR (8250), L ITERAL

C r f o b O ) , TF.RM SUM SUHh(72uO) , ANO "MINIMIZATION

F; i , "X$~ \ *CH£CK FUR ZERO FN VALUE.
0" ThtiM 8030
G7
11 0
H;
H;

1"
"i

1,n

17
2,

T
H ~

Y J>
THEN
H
n

H

0

•

E

II

II

N
THEN

FOR * = 1 TO H9
INPCF
PR INT

:F
:H

;"
;

X
X

» x
, x

\ "*CHECK"
8050

"\* RESULT

-' " ' ~"\*RETURN
8058 \*CHECK
"H068 \*CHECK"

\*2ND FN ONLY
i" V*G£1 " TERM~CJF
5 \ * P L A C E IN h

IF XT=n . "" THEf-r3T6D " V*EN"0 OF
ME
*p
IF
PR
PR

XT X

Y K>
INT :
INI :

"I
H;
H;

TJ
n
1,
2,

F UN
THE' I
n
n

1

•

n
n

RETURN"
FUR X=l

I N FfJ
r 0
! G

H
;

V
X , Y

\ * « E P E A T FUR
CTION 'REDUCTION

HOo2 \ * l -ST FN I

FUR 'ZERO FN VALUE."

is ZERU. ._..

TO CALLING PROGRAM.
FOR ONE VALUED
FUR" OKE VALUED

is UNE VA'LUFD.
F . " ~ " . -

A R R A Y .
"FUNCTION.'

N E X T TERM.
STEP. \GOTO 81bO
S 1-VALUED. IS

FONC T
FUNCT

ION
ION

RESULT

IHE 2
\ * B O T H FNS ARE 1-VALUEU, RESULT

"

ND
IS

V*kEIUPN TO CALLING PROGRAM." " -
\ *1ST FN IS 1

i \ *RESULT = G.
-VALUED. 2ND IS NOT

•

G,
l

'SORT
SU8RC17000J

= F.

FN 1-VALUEU?
1-VALUEO.

"8065 IF /* = "." THE"J 8160\*END" OF FUNLTTON?
8006 NEXT X

8068 .n=l \*'v.EITHER INPUT IS CONSTANT-VALUED. I JIT POINTER TO H.
6009 PRINT :rijl»irO'r" \*INITIALIZE H TO 0-VALUE.
8070 PKIIjf :H;2,"."
8075~FUR X = f T O " " H 9 ' \*BETG1M PRODUCT-TERM FORMATION LOOP.
8080 INPUT : F ; X , X J » \ *GET TERN' FROM F.

'8090 FHR-yrrTn H9 " A *UEGIN" LOOP FOR ACCESS TO G.
8091 1NPUF : G ; Y , Y » \ * G E T TERi* FROM G.

" 8a9"2 Zl-JHSrYl "V*FORM"PROOTJCT~OF "TERMS. " -- - -
8093 PRINT :H;«,Z»\*PLACE RESULT IN H.

8110 INPUT ; G ; Y » l f Y t \ « C H f c C K G FUK END OF FUNCTION.
~8Tn TF""Y15 = fITtr~TTTEN~8rTO

3120 N E X T Y \*M01 END OF G. GET N t X T TERM.
81 TO I;MPUT fF'Tf 1 rx">'\~*CH£"CK"~F"T"f)R~ENTT 0f FUNC TIUN." ~' ~
8131 IF Xi = "." T H E ' 4 8150

OF F~. GET N E X T
8150 IF /.<>! T H f - i ) 8

iiii rRTrr"ow"
8153 REJ

\ * fcND OF BOTH FNS REACHED. 0-VALUE RESULT?
V* YEST ̂ "L 0 A D "0 - v'A L UC " IN H.
\ * R E T U R N TO CALLING PROGRAM.



PRT.JT !h;T, ".•»-
FOR X=l TO H9

INPUT ;H;X,X5

("ARK.
LITS

\*GET
IU EACH

81-55

«165
S16/
817,0"
8175
8180
8190
8200
8210
8250***"* "*******"*******"************************************************

I DAD ENO-OF-FL'MrTlG'J
K'l*i STEf' bY OKDZWiNb
TL*M FKO"* H.

If Xi = "." THEN 81VO\*E^U OF FUNCTION?
- *"NO.~ "ORDER" LITERALS.\GOSU8 8650
PRIM :H;X,Z& \*R£PLACt ORPERtn TEKM.

NF<T X'" ~ Y*REPEAT /OR NEXT TEhVl.
*r jwD£fc TEH^S OF THE FUNCTION.\Gosub /2oo
*REMOVE REDUNDANT TERMS.\GOSU8 17000

\*RETUPN TO CALLING PROGRAM.

8251*
8252*
8253*
82ba*
8255*
8256*
825,7*

AMP
FOK

SUHKOUrrJE
" TERM TO 8E
nAS PLACED
PROCESSING,

fl) CHECK FUH ZfcWU PKODUC F
CHECKED hA3 FORMED BY THE AND SUBROUTINE
n THE H ARRAY, THE TfetW IS RFT<*IEVEO FROM H
IF THE TERM IS ZERO, THE POINTER t^J TO THE

H ARRAi IS NOT INCREMENTED WHICH RESULTS IN THE TtKrt BEING
OVERWRITTEN BY ANOTHER TERM. IF THE TERK<i IS NON-0* W IS IMC.

CALLED BV THE AND SUBROUTINE,
"8258******** **r**** ***************************************************
8260
8270
828,0
8290
8300
8301
8310

CM
D = l

FUR Asl TU L

8330
8332
8334
8336

If-
IF
If- Xi
IF XS
If- C =
*YES.

X4>"/i11

Xi="-n

83bO
8360
8365
8566
83/0
8390
8UOO
8U10

8440
8450 —
8451

\*SET THE SPECIAL CHARACTER FLAG,
\*SET THE MINUS FLAG.
\*CLEAR A TEMPORARY VARIABLE.
\*CLEAP ANOTHER TEMPORARY VAWIABLE,
\*GET TERf TO HE ANALYZE!?.
\*COMPUTE LENGTH OF TERM.
\*HEGIN TEKK ANALYSIS.

) —- \*EXAMINE" A CHARACTEW FROM YS.
THEN 8350\*NUMERAL?

8350\*^<I^JUS SIGN?
8350\*STUCK-AT-0 SYMdOL?

fIB THE'J P350\*STUCK-AT-1 3Yi»!bOL?
THEN 8400\*END UF LITERAL?
LOOK FOR ITS COMPLEMENT,\GOTO P420

C=P \*SPECIAL SYMBOL FOUND. CLEAR FLAG.
IF X*<>*-w THEN 8370\*^AS THE SYMBOL A - ?
0=0 \*YES. CLEAH FLAG.
*GET NKXT CHARACTER.\GOTO 8600
IF D<>! THE J 8400\*CHtCK FUR CO^•1PLEIWC^.TED LITERAL.

\*r,UT COMPLEMENTED. INSERT MINUS.
\*CUNSTKUCT TEST LITERAL.

*G£T NEXT CHARACTER.\GJTU 8600
C = l \*SET SPECIAL CHARACTER Fl AG.

\*SAVE"POlNTfR 10 Y?.
\*FINU NEXT LITERAL IN TERi^.
\*GET THE TER^ FROM THE FILE.
\*GFT A CHARACTER'OF THE- TERM.
R'490\*A NUMERAL?

6U62
8464
8460
8470
8471

B1=A -------- -
FOH b=Hl TO L
• ' "INPUT :Hj

x$=Yt( :o,
- - — I-F- xT>>-»;rn

IF X*="-"
---- IF ~X Si •*•*•"

THEN
ThtM
THEN
ThfcN

8480 \ *STUCK-AT-0 SYMBOL?
IF X b z " l " Th tN 8 4 8 0 \ * S T U C K - A T - 1 HYMdOL?
IF C = l THEN 8'490\*ENO OF L ITERAL?
*YbS. CU^lPARt TO T E S T L i T E R A L . \ G O T O 8510
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8"<ldO"

'8500
8MO

= 0

*GET

C=T •'

CLfrAk FLAG.

LITERAL,
CHAR f-LAG.

THE* 8620

X*bPEClAL CHARACTER.
\*CONSTRUCT LITERAL.

P4E*T CHARACTER.\*GUTO 8540
= di THf-N 8620\*COMPARf wllh TEST

~\*NUT "a . SET'bPECIAL
His"? \*CL£AR TEP-PORAHY
*SEARCH FUR NEXT LI FERAL". \GOTU~8450
8 \*REPEAT FOK NEXT CHARACTER.

\*COMPARE LAST LITERAL «ITH TEST.
\*SET SPECIAL CHARACTER FLAG.
V*SET THE MINUS'SIGN FLAG. " " " "
V*CLEAR A TEMPORARY VARIABLE.
\*CLEAR ANOIHER TEMP VARIABLE."
LITERAL.\UOIO 8320
V*REPEA1 FOH NEXT CHARACTER.
\*NOiN-0 TERM. INC POINTER TO H.
\VRETUHN~ TO AND SUBROUTINE,

8650 ******************* ***************** ft.*****'**********************

8555
85'JO
8550 "
8560
8570"
8560
8590~~
8535
8600 "ME XT
8610 iM = -vt
8620

NEXT
IF Z
C = l
"0=1"

*D£VtLOP
A

A ME«i TEST

865"1* ^IJBHU jr
L ITERALS ARE

865T*
865-4*
8655*

ME ~lir~Suf.r"THE" LITERALS IN A PRODUCT TERN,
PASSED TC SUBROUTINE IN ^$ AND THE SORTED

86oi
"8608
8670
8680"

NfcXT A
"If- "01 = 1" 1HEN 8/50

CALLED dY THE ANO SUBROUTINE.
"CALLS THF TERi" L-'IbASSE^SLY SUBROUTINE.

8656******************************************************************
86oO~*lHSASSE«i8L6 TH£ TEw^ INTO LI TERALS. \GUSUB 7800

C=0 \*IN1TIALIZE COUNTER.
BT=A \"*GET'NUMBER OF LITERALS "IN TERM FROM SUBH 7800
FUR A=l TO bl \*SORT THE LITERALS IN AS UbING A BUBBLE SORT,
"~lf Ai\A>l)="." "THEN 87*JO\*ENO "OF LITERALS.

IF AJ6(AJ<A1)(A + 1 ) THI-N b730\*COKPARE TWO LITERALS.
~ "Z%=Ai(Aj " \*«E-ORDERING ^EhDEO. SAVE ONE LITERAL.

Ai(4) = A»(A+l) \*SKAP PLACES OF THE T'"0.
AlfAM)=Z^~ \*COMPLETE THE~SrtAP,

\*«EPEAT FOR NEXT PAIR.
"\*LhECK FUR END OF bURT.
\*l)ECREASE LOOP-LI^IT. CONTINUE SORT.

f-UX NEXT PASS "THROUGH'THE LIST^NGUTG H670
TO 20 \*SORT COMPLETE. LOOK FOR DUPLICATE LITERALS,
C4"VrT="." ThE^"8830\*LOOK F'OR END OF LITERAL LIST.~

IF A*(AJ=A1>(4»1) ThEN 8/80\*LOOK FUR IDENTICAL LITERALS.
" ' VfcOTlDENTrCAC. C'UfTTI^Ut SEARCH. \GOTU 8820 " '

C=C*1 \*1NC COUNTER.
— FOR~BTT^A~TO "2"0'A"*KE^ovE" DUPLICATE L i ieRAL FRO"-- L IST.

A$(3 ' ) )=AHHOM )\*SHIFT A L I T E R A L .
rF~li-3Cg'JT=nV<r""TREiNi"fi'fl20V*E:ND Or L IST?" " - ~ " ' ' "

N E X T 30 \*CUNTI»JUE SHIFTING.
~\E"XT"A \*REPEAT"FTjft "NEAt "PAIR. ".

8830 Zi="" \ *CL tAR T E M P O R A R Y V A R I A B L E .
8"8T5 FW'431 TO 20 \"*"bE"GlN""RECOiv.STRUC TION" OK" PRODUCT TERM.
8840 IF A J K A j s " . " TH£,g 8 H 7 0 \ * f - N O OF L I T E R A L LISTV

8700
8/10
8720
8730
B7UO
8745
87^6
8750
8760
8770
8771
8780
87̂ 0
8800

FUR A=l

8810

8860 N E X T A \*REPEAT FOR NEXT LITF.RAL.
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\*RETUFf~AND SUBROUTINE.

9000******************************************************************9oor*— suoRoun vje TO TRANSFER A FN FROM AN ARRAY TO A FILE.
9002* FUNCTION IS AL-^YS TRANSFERRED FRON' ARRAY H. THE FILE IS
90UJ* EITHER" OLDJ,~OLDO, N£vvO, ~OR~«MEv«l AS A FUNCTION OF J AND S.
90UU* CALLED BY THE MAIN PROGRAM (SIM2).
90 05*~***~*~*~*~*~* ******** *V*V**** A****************************************
9008 INPUTSO ' \*RETURN TO NORMAL I^PUT MODE.
90lO-CUaSE~:G- — - A*CL"OSE" FILE ASSIGNED TO CHANf4EL G.
9012 ON G GOTO 901U,9016,9018,9020\*OPEN,FILE TO CHANNEL G.
90r5-OPEN"BOUnin"TO~:r,"INPlJT~UPDATE ' "' '
901b *GOTO NEXT STEP \GOTO 9022

OPEN~ "OLDO" T0~:2, INPUT UPDATE
*GOTO NEXT STEP NGOTO 9U22
OPEN "NthO" TO :3, INPUT UPDATE
*GOTO NtXT STEP \GOTO 9022
OPEN niEhi" TO ;a, ,INPUT UPDATE
X4=NU1,1) \*G£T FUNCTION NAN-fc.

\'*CHECK FUNCTION FLAG.
\*0-FN BEING TKANSFEHED. ADD - TO NAME.
\*CONVERT TIME VARIABLE TO STRING.
\*APPEND TIME fAG TO FN MA«t.
\*APPEMD = TO FUNCTION NAME.
;Yb*Ul-l) + l,xa>\*LOAD NAME IN FILE 1ST RCD.
\*riEGIN TRANSFER OF TERMS.
\*GET TtRM FROM ARRAY H,

TERM IN FILE.
" THEN 9}OU\*END OF FUNCTION?
- -- -\*NOr REPEAT'FOR NEXT TERM,

MODE.

9016
9017
9018
9019
9020
9022

9030
9040
9Q41
9oas
9060
9070
907b

-9076-
9080

-9090
9100
9200

Z$=STRCT)

PRINT :J
FOR X=l TO 1000

INPUT :H-x,xi
" PRINT -:j-2*S*J-S*3,-*:B\*PLACt

IF Xis"
NEXT X - " -
IN.PUT=$ \*CHANGE I/4PUT
RETURN' \*RETURN TO MAIN PROGRAM.

10000 *****************************************************************
10001*
10002*
10003*
lOOOa*
100'OS*

10010 OPEN
1001T OPEN
10012 OPEN

"OL01"
"OLDO"

INPUT
INPUT
INPUT

SUBROUTINE KTCOMPARE NE« FUNCTION SET TO OLD SET.
FUNCTIONS ARE ACCESSED FROM THE OLD1, OLDO, NEWO, AND
FUNCTION FILES. IF THE Tl'-O SETS OF FUNCTIONS ARE EQUAL,
N0=l IS RETURNED. OTHERWISE, Nu=0 IS RbTURNED.
' "- CALLED 8Y MAIN PROGRAM (SIM2).

10006*****************************************************************
CLOSE :I\CLOSE :2\CLOSE :3\CLUSE :a\*cLost ALL OPEN FILFS,

UPDATE
UPDATE
UPDATE
UPDATE - - '-

\*DfcGIN CUMHARlSUn.
Mf3*S;Y5*(X-1) + 1,B$\*GET FN NAME.
: a - 5 * S ; Y < 3 * C X - l ) V l , L 3 > \ * G t T FN NAiiE.
riTS-*'S7ETB \*cer TERM aF IST FN.
:a-i*S,C5 \*GfcT TtRM OF 2ND TN.

IF~84=C>6~THEN 10060~\*TERMS EUUAL?
RtTUKN \*NO. THEN FNS NOT EQUAL,

10060 " IF B4 = H." THEN 1T)080\*YES. END OF'FN?
100,70 *CUNTliMUE COMPARISON.\GOTO

10015
10020

FOR X=l TO

TO
- TO
TO
-TO-

Nl -
\is~i

iuu«5
INPUT
iNPur

100'a? INPUT



loooo INPUT
10100 Ii-iPUT : 5-5; Yb*
10105 INPUT :2+S,Ji
10107 INPUT :3-s,*i
10110 " IF ji=Ki THEN
10115 RETURN
10120 IF Jbs"." THE'J
10130 *NQ, CONTINUE
l O l i l O U E X T X
101-50 N0 = l
lUTeO RETURN

10120

97
T t- \ NANb" .

• l f K i \ * G E T FN NAr"'E.
\ * G b T TEKM OF IS! FN.
\*GH T TERi* OF 2MJ FN,
\ *TER M S EUUAL?
\*NO. THEN FNS NOT EQUAL.

COMPARISON,\GOFO 10105
A*REPEAT FUM NEXT FUNCTIONS.
\*FUNCTION SETS IDENTICAL.
\*RETURM TO~MAI,\ PROGRAM (S1M2)."

J = ":K

11000*****************************************************************
11001* SUBROUTINE"TO~PRINT FUNCTIONS ON DISPLAY OEVICF.,
H002* FUNCTIONS ARE ACCESSED FROM THE FILES CONTAINING THE
11003* MUST CURRENT FUNCTION SET.
uoou* CURRENT INPUT-TIME AND RIPPLE-TIME is ALSO PRINTED.
11005*****************************************************************
11010
11020
11030
11040
11060
11070

11077
110»0

FOR x=l T O M l
£~ TO

\ *SKIP
\ *SCAN

PRINT Z*;

INPUT
IF Z*="."

" \*PRir.-r
\*SET NAMt

2*S*Y+5*S,Z*\*GET
THEN 11305 \*tNO

i n v o ~"S*NOT

INPUT AND RIPPLE TI^ES,
A" LINE. ' - - -
ALL ELEMENT OUTPUTS.
BOTH FUNCTION'S FOR bACH LINE.

F,M NAME FROM FILb.

FM.
Hirti FLAG,
A TER^ OF THE
OF FN?
N^'OF FM, CHECK NAME PRINT FLAG.

11100
11110-
11120
11130
11305
U307
11310
11320
11325

HR'INT

*GtT i
PRINT
PRINT
Y

\*^jA^E NOT PRINTED LAST. INSERT
" \*PHIH" TERM /JiTH LEADING t.
\*CLEAft NAN'E PRINT FLAG.

TER* TO PHI NT.\GU10 11077
\*SKIP T»vO LINES.

NEXT Y \*REPbAT FOR NEXT FN,
NEXT x \*REPEAT FOR NFXT LINE.
IMPUT=4 '_ \*RFTURN TO COMPLETE RELORD INPUT MODE.

1133y RETURN" "" " " ^*ftETuRN 10 MAIN PROGRAM.
13000*****************************************************************
13001*" SUBROUTINE TO DETERMINE" IF A POSSIBLE OSCILLATION EXISTS.
13002* A-\ OSCILLATION IS UkFU.'ED AS THE FAILURE OF THE CIRCUIT TO
13003*" "ft'EA'CK A~~3~|ABLe~~C(JNunrIOM AFf£K" A SPECIFIED KlPPLt-T IME
isuoa* INCREMENT. THIS INCREMENT is EUUAL TO THE KIPPLE-UME
n00~5~* Ll^lT~ET)"TERbO" 5Y"T"hE "MSETJ AT T'Hb BEGlr'NIivir, OF THE E X E C U T I O N
13006* HF si'̂ 2. A MESSAGE is PRINTED IF A POSSIBLE OSCILLATION
T3007* TS" DETECTED"; A~. i t /7 RIPPCE-TIME"LI^IT MAY THEN "BE ENTERED "
I300_a* IF SU DESIRED.

13009* * * * * * * * * * * * ^ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *13010 IF R-9J<RO THEN 13100 \ *COMPARE KIPPLE-TIME INL rtlTH LIMIT.
1301"<r>P"KTMt "^EVSAGE~Tf "LIMIT" Ib KOUALLED OH EXCEEDED.
13020 PRINT"POSSI*LE O S C I L L A T I O N . ENTER NEv RIPPLE-TIME
l303G~IiMPlJT~n \*Ef iTER RESPONSE T Q ' w U E R Y .

Z^z" " 1HEN 13200 \*CHELK FOR <CW> E N f R Y .

LIMIT OR <CR> TO STOf-



02=1
RETURN
02=0

98
j \*VALUE ENTERED., CONVERT TO NUMERIC.

\*StT FLAG FOW CONTIHU1NG.
\*RETURN TO WAIN PROGRAM.
\*CLEAK FLAb TO STOP SIMULATION.
\*RETURN 10 MAIM PROGRAM.

14000*****************************************************************
14001* ' ~ D FLIP-FLOP SIMULATION KOUTlNh.
14002*****************************************************************
14010 PRINT'DFF SIMULATION ROUTINE NOT YET IMPLEMENTED."
14020 RfcTUHN

TOO** * **V* ********* V* ******** ***************************************

15050
13100
13150
13200
13210

IfOOl* SUHRUUTINE TO MINIMIZE FUNCTIONS,
17002* A~FUNCTION IS SAID'TO BE MINIMIZED (IN THIS CONTEXT) IF IT
17003* CONTAINS NO REDUNDANT PRODUCT TtHMS,' HENCE THE SUBROUTINE
17004* REMOVES DUPLICATE TERMS AND TER*S COVERED BY ANOTHER TEKM.
17005* A FUNCTION IS PASSED TO THt SUBROUTINE IN ARRAY H.
17006* THE" REDUCED FUNCTION IS RETURNED IN ARRAY H.
17007* CALLED 8Y THE AND SUBROUTINE AND THE 0« SUBROUTINE.
IT008* A******'***"*"******* **̂ **** *****************************************
17010 FUK X=l TO X2-1 \*EXAMINE EACH TEKM OF THE FN.
17015 " ' TNPUT :H?X,ZS \*GET A TERM FROM ARRAY H.
17016 IF Z*="." THEN 17220\*ENDOF FUNCTION?
17020 " X$ = r$ ' \*WO. COPY TERM TO XJ FOR PARSING.
17030 *PARSt TbRM INTO LITtRALS.NGOSUB 7800
17040 FOR Y = l TO 20 \*COPY LITERALS TO ARRAY D$.
17050 Di(Y)sA»(Y)\*COPY A TtRM.
17060 •' ' "IF A$(Y)=-." THEN 17030\*END OF LIST?
17070 NEXT Y \*NO, REPEAT FOR NEXT LITERAL.
17080 FOR Y = X + 1 TO X'2-l \*CON'PARE ABOVE TERM TO ALL OTHER TERMS.
17090 . INPUT :H;Y,Z*\*GtT A TERM FROM ARRAY H.
17091 IF 13="." THEN 17210\*ENO OF FN?
17100 X$=Z$ \*COPY TEHM TO X$ FOR PARSING.
17110 " *PARSE THE TERM INTO LITERALSXGOSUB 7800
17115 F5=l \*INITIALIZt FLAG INDICATING
17116 *A REDUNDANf TEKM.
17120 FOH B=l TO 20\*CO^PAKt LITERAL LISTS OF TWO TERMS.
17122 " ~" " IF F5=0 THEN 17200\*CHECK FLAG FOR NO REDUNDANCY,
17125 IF DiCB) = ".l( THEN 17170\*END OF LIST?

-17130 " ' FOR A=l TO 20\*SCAN LIST OF 2ND TERM.
17135 IF Ai(AJ=M." THtN 17165\*ENU OF LIST?
17140 ~~ IF A$(AJ=OI(B) THEN 17160
17141 *CUMPAKE LITERALS OF TWO LISTS.
17150 F5=0 \*LITERALS ARE NOT ALIKE.
17151 *CLEAR FLAG ,10 iNDiCATfc NO REDUNDANCY,
17155" ~~ ~ ' MEXT A \*REPEAT FOR NEXT LITERAL OF 2ND TERM
17160 F5 = l \*I«ATCH FOUND. POSSIBLE REDUNDANCY.

—1TT&5 NhXI H \*REPEAT FOR NEXT LITERAL OF 1ST TERM
17170 FOK C=Y TU X2-1\*2ND IERM REDUNDANT. DELETE FROM H.
17180- "~ INPUr :H;C-»-l»Zl\*GET A TERM FROM H.
17185 PRIHT :h;C»Z» \*PLACE TERM IN Ntrt POSITION,
17190 "— NEXT C \*KEPEAT FOR NEXT TERM.
17195 *GET NEA 2ND TtKM.\GOIO I 7090
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17200 NEXT Y \*REPEAT hOK NEXT TERM.
17210 i^jF.XT X \*REPEAT FOK NEXT FIRST TERM.
17220 RfTUPN ' \*RETURN TO CALLING PROGRAM.
18000*****************************************************************
16001* SUBHGUf INE >UR CHANGING INPUT ^UOE.
18002* CALLED tfY MAIN RUUjlUt_OF SIM2.
18003*****************************************************************
18009* PRINT MUDt SELECTION vigsSAGE.
I8010"PKINT"SELECT DESIRED MODE"."" "

PKINT" CD FIXED INPUT VALUES"
(2)~ INPUT"VARIABLES"" ' '

\*INPUT MOUh SELECTION NUMBER.
\*CHECK FOR"VALIO'MOOE'NUMBER. " "

18020
1U030
laoao
18050

INPUT
IF !HEN

180b5*PWlNT
MAKE ANOTHER TRY,

18070
MESSAGE.

PRI " iT " lNVAL ID 'MODE NUNBER ENTERED.
*REPEAT THE ENTRY. \HOTO 18010

18060 RETURN " \*RETURN TO MAIN PROGRAM.
18070 FOR X=l W 10 yCLEAR INPUT DESCRIPTION OF ALL CONSTANTS.
180'ttO ~IF ~I(X,~2)~="fF" THEN- 1811'3\"*LOOK"FOR FAULT-FREE ENTRY. "
^8090 IF IlX,2)="SO" THEN 1811b\*LOOK FOK STUCK-AT-0 ENTRY.
18100" "TF'TOr,2J = riSff' THEN"i8n5\*LOUK'FOR STUCK-AT-1 ENTRY. '
,8110 I(X,2J="FF" \*REPLACE CONSTANTS WITH FAULT-FREE SYMBOL.
.8115 .\itxrx * ~ \*H£PEAT""FOR NEXf ENTKY. "
.8117 IF Y=2 |HEN 18300 \*CHECK FOR VARIABLt INPUT MODE.
.8119 * PRINT "FIXED-INPUT EN TRY"MESSAGE.

pKlNT"fcNTtR FIXED INPUT VALUES."
pRINTnENTEfTLINE~'MAME=<r OR" =1"OR T O " S T O P ENTER /";
IMPOT Z* N*ENTER LlNk NAME AND VALUE.

FUR X=l TO 100 \*HAHSE Z».
IF"T*(Tx;fJ"s"s" THEN 18190\*LUOK FOR END OF LINE NAME.

NEXT X \*EXAMjNt UtXT CHARACTER.

8T30
.»140
"8150
8160
8"! 70"
8180

8200
8210
8220

"8230
8240
8250
8500
8JO~2 PRTi
8304 NtXT X

~83lO" RETURN
'0000 END

FUR X=F 1U"IO
IF C*<>I(X»1)

Nt-XT X
*K£PEAT
FUR X=l

FOR POSSIBLE
TO 10

\*LET B*sLliME-VALUE.
" \*SCAN I ARkAY FOH LINE-NAME ENTRIES.

THEN 182<40\*LOUK FOK A MATCH.
\*M"ATCh FOUND. "LOAD CONSTANT.
\*REPEAT FUK NEXT ENThY.

ME* ENTRY. \GOTO 18130
\*PRINT THE INPUT DESCRIPTION ARRAY.

"\*fiE7URN TU PRO(,RAM.
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RACEDOC
SIGMA 5
ORIGINAL
10/6/79

00000
0
0
0

0
0
0

QOQQQ
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G
G
G

GG
G
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B. D. CARROLL

CONTRACT SUPPORT

THIS PROGRAM WAS DEVELOPED FOR NASA MARSHALL FLIGHT
CENTER UNDER CONTRACT NA.S8-31572,

MODIFICATION HISTORY

08S16 OCT 12/'79 DC/RACEDOC.BCARROLL

1*
2*
3*
4*
5*
6*
7*
8*
9*
10*
11*
12*
13*'
14*
15*
16*1

17*
18*
19*
20*
21*'
22*
23*
24*
25*
26*
39*
100'
101*
102*
103*
104*1

105*
106*
107*
108*
109*
110*
111*
112*
113*
114*
115*
116*
117*
118*
119*
120*
121*
122*

r*****************

r**********************

PROGRAM DESCRIPTION

SIMLOG IS A PROGRAM FOR SIMULATING LOGIC CIRCUITS.
BOTH COMBINATIONAL AND SEQUENTIAL CIRCUITS CAN BE
SIMULATED. CIRCUITS CAN BE SIMULATED FAULT-FREE OR
WITH SINGLE OR MULTIPLE STUCK TYPE FAULTS.
LOGIC ELEMENTS ACCOMMODATED BY THE SIMULATOR ARE
NAND GATES AND NOR GATES. OTHER ELEMENTS ARE TO
BE ADDED.

TWO VERSIONS OF SIMLOG HAVE BEEN WRITTEN.
ONE VERSION flAS BEEN WRITTEN IN BASIC-PLUS FOR
EXECUTION ON A PDP11/40 RSTS/E SYSTEM.
ANOTHER VERSION HAS BEEN WRITTEN IN XEROX BASIC
FOR EXECUTION ON A SIGMA 5 CPV SYSTEM.

THE PDP11/40 VERSION IS PARTITIONED INTO TWO
SUBPROGRAMS, SIMA AND SIMB. THIS PARTITIONING WAS
NECESSARY DUE TO THE LARGE MEMORY REQUIREMENTS OF
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123*
1124*
125*
126*
127*
128*
129*
130*
131*
132*
133*
134*
135*
136*
137*
,138*
,139*
!140*
141*
142*
300'
301*
302*
303*
304
305*
306*
309*
310*
311*
312*
313*
314*
315*
316*
317*
318*
319*
320*
321*
322*
323*
324*
325*
326*
327*
328*
329*
330*
331*
332*
333*

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

THE SIGMA 5 VERSION IS PARTITIONED INTO THREE
SUBPROGRAMS, SIM1, SIM2, 1NO RACE. THIS DEGREE OF
PARTITIONING WAS NECESSARY SINCE VIRTUAL ARRAYS ARE
NOT AVAILABLE ON THE SIGMA 5.

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 AND TO OUTPUT THE SIMULATION RESULTS.

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

I/O STREAMS

r****************************

STREAM

1

2

3

4

USAGE

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

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

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

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

THE ABOVE REPRESENTS THE BASIC ASSIGNMENTS OF I/O STREAMS
TO FUNCTION FILES. HOVEVER, THE SIGMA 5 PROVIDES ONLY 4 I/O
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 TO KEEP ACCESS TO ONE FUNCTION FILE ALSO.
THE FOLLOWING TABLE DETAILS THIS DYNAMIC ASSIGNMENT.

1. I I
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334*

336*STREAMf

338*. 1

340*. 2

342* 3

344* 4

346*

S=0

X7=0

G ARRAY

F ARRAY

HEHO

HARRAY
•«•»••»««•» _

I X7=l

FARRAY

GARRAY

HARRAY

NEH1

S=

X7=0

HARRAY

OLDO

FARRAY

! GARRAY

=1

X7=l

QL01

HARRAY

GARRAY

FARRAY

401*
402*.
403*.
404*
A (\C1ftnUo
406*
409*
410*
423 '
424
425
426
427
440
441
442
455
456
457
460
461
462
463
464
465
466
515
516
517
540
541
542
543
544
557
558 1

559 '
567

VAI
(MAIN I

t**********

VARIABL

» B$

E$

F

G

H

H9

Nl

QO

Ql
•

S
»
*
» V

VARIABLE DEFINITIONS
IGRAM ONLY. SEE SIM2DOC FOR SUBROUTINE VARIABLES.)

DEFINITION

USED AS A TEMPORARY STRING VARIABLE.

E$,K$,S$,V$,J$,L$
USED AS TEMPORARY STRING VARIABLES.

INDICATES THE I/O STREAM TO WHICH F ARRAY FILE
IS OPENED.

INDICATES THE I/O STREAM TO WHICH THE G ARRAY FILE
IS OPENED.

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

INDICATES THE UPPER LIMIT OF THE LOOP VARIABLE
OF SOME FOR-NEXT LOOPS0 SHOULD BE SET >= THE
NUMBER OF ROHS IN THE I ARRAY.

INDICATES THE NUMBER OF ELEMENTS IN THE CIRCUIT.
CONSEQUENTLY THE NUMBER OF ROWS IN N AND P.

CONTROL VARIABLE IN A FOR-NEXT LOOP.

THE NUMBER OF CROSS-COUPLED PAIRS OF ELEMENTS IN
THE CIRCUIT. ALSO THE NUMBER OF RONS IN Q.

A SWITCH INDICATING WHICH CHANNEL TO USE WHEN
ACCESSING FUNCTION FILES.

A TEMPORARY VARIABLE USED TO REPRESENT THE
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568
569
573
574
597
598
599
600
annimmOVV
801*
802*
803*
RA4***<Oy «t~ "••

805*
809*
810*
811*
812*
813*
824*
825*
826*
827*
828*
829*
830*
831*
832*
833*
842*
843*
Qftft***1y U U

901*
902*
903*
Qft.d***iy\)*t
905*
910
920
930
999*
1000 **1

1001**1

1002*
1003*
1004*

r******

*******

LINE

7200

7800

8000

8250

8650

17000

*******

*******

DIM N
DIM A
DIM U

*******
IT******

NUMERIC VALUE OF A STRING VARIABLE.

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

Y5 A PARAMETER INDICATING THE MAXIMUM NUMBER OF TERMS
THAT CAN BE STORED IN THE FUNCTION FILE OF EACH
FUNCTION.

SUBROUTINE DESCRIPTIONS

***********************!

PROGRAMMER DEFINED SUBROUTINES

DESCRIPTION

TERM SORTING.

PRODUCT TERM DISASSEMBLY INTO LITERAL COMPONENTS.

AND SUBROUTINE.

ZERO PRODUCT TERM DETECTION.

LITERAL SORTING.

FUNCTION MINIMIZATION.

r ******** *******i

DIMENSION STATEMENTS

******************** i

DIM N(200,4), 1(400/3), 0(50,2), P(200,2)

START OF MAIN PROGRAM

1006'
1007*
1008*
1010 OPEN "OLD1" TO :1, INPUT UPDATE
1020 OPEN "OLDO" TO :2/ INPUT UPDATE

r****
*
*
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INPUT UPDATE
IHPUT UPDATE

1030 OPEN "NEWO" TO :3,
1040 OPEN "NEW1" TO :4,
1155 INPUT=0
1160 FOR Q0=l TO Ql \*BEGIN PROCESSING OF EACH XC PAIR.
1165 FOR X=l TO Nl \*SEARC*H FOR XC ELEMENT IN ELEMENT ARRAY,
1170 IF N(X,1)=Q(QO,1) THEN 1180
1175 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
13l5
1320
1325
1329
1330
1335
1339 *
1340
1345

IF N(X,2)=nNAND» THEN 1190
IF N(X,2)="NOR" THEN 1200
X7=0 \*LOAD FLAG FOR NAND GATE.
GOTO 1205
X7=l \*LOAD FLAG FOR NOR GATE.
V=VAL(Q(QO,1)) \*CONVERT ELEMENT OFFSET TO NUMERIC.

GET NAME LABELS OF FIRST TWO ONE-FN'S.
INPUT :3+X7-S-2*X7*S;Y5*(V-l)+l,B$
INPUT :2-X7+S+2*X7*S;Y5*(V-l)+l,E$

GET TERM OF FIRST TWO ONE-FN'S.
INPUT :3+X7-S-2*X7*S,B$
INPUT S2-X7+S+2*X7*S,E$
CHECK FOR EQUALITY OF FUNCTIONS.
IF B$OE$ THEN 1245
IF B$="." THEN 1285 \*IF YES, FN'S ARE EQUAL.
*IF NO, THEN EXAMINE NEXT TERMSoVGOTO 1220
V=VAL(Q(QO,2» \*CONVERT ELEMENT INDEX TO NUMERIC.
GET NAME LABELS OF FIRST TWO ZERO-FN'S.
INPUT :4-X7-3*S+2*X7*S;YS*(V-l)+l,K$
INPUT :l+X7+3*S-2*X7*S;Y5*(V-l)*l,S$
GET TERMS OF FIRST TWO ZERO-FN'S.
INPUT :4-X7-3*S+2*X7*S,K$
INPUT :1+X7+3*S-2*X7*S,S$
CHECK FOR FUNCTION EQUALITY.
IF K$OS$ THEN 1365
IF K$="." THEN 1285 \*IF YES, THEN FN'S ARE EQUAL.
*IF NO, EXAMINE NEXT TERMS. \GOTO 1260
V=VAL(Q(QO,2)) \*CONVERT ELEMENT INDEX TO NUMERIC.
GET NAME LABELS OF SECOND TWO ZERO-FN'S.
INPUT S3+X7-S-2*X7*S;Y5*(V-1)+1,V$
INPUT :2-X7+S+2*X7*S;Y5*(V-l)+l,Z$
GET TERM OF SECOND TWO ZERO-FN'S.
INPUT :3+X7-S-2*X7*S,V$
INPUT S2-X7*S+2*X7*S,Z$
IF V$OZS THEN 1325 \*CHECK FOR EQUALITY OF FUNCTIONS.
IF V$="." THEN 1830 \*IF YES, THEN FN'S ARE EQUAL.
*IF NO, EXAMINE NEXT TERMS.\GOTO 1300
V=VAL(Q(QO,1)) \*CONVERT ELEMENT INDEX TO NUMERIC.
* GET NAME LABELS OF SECOND TWO ONE-FUNCTIONS.
INPUT :4-X7-3*S+2*X7*S;Y5*(V-l)+l,J$
INPUT :1+X7+3*S-2*X7*S;Y5*(V-1)+1,L$
GET TERMS OF SECOND TWO ONE-FUNCTIONS.
INPUT :4-X7-3*S+2*X7*S,J$
INPUT :1+X7+3*S-2*X7*S,L$
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1350 IF J$OL$ THEN 1365 \*CHECK FOR EQUALITY OF FUNCTIONS.
1355 IF J$="." THEN 1830 \*IF TRUE, FUNCTIONS ARE EQUAL.
1360 *IF NO/ EXAMINE NEXT TWO TERMS.\GOTO 1340
1364 *CLOSE FUNCTION FILES F AND G.
1365 CLOSE :2-X7+S+2*X7*S
1370 CLOSE :1+X7+3*S-2*X7*S
1375 F=2-X7+S+2*X7*S
1380 G=1+X7+3*S-2*X7*S
1384 *OP£N FUNCTION FILES FARRAY AND GARRAY.
1385 OPEN "FARRAY" TO :F,INPUT UPDATE
1390 OPEN "GARRAY" TO :G,INPUT UPDATE
1394 *CHECK FIRST ZERO-FN FOR ZERO-VALUE.
1395 V=VAL(Q(QO,1))
1400 INPUT :3+X7-S-2*X7*S;Y5*(V-l)+2,B$
1405 IF B$="0" THEN 1645
1409 *CHECK FIRST NEW QNE-FN FOR ZERO-VALUE.
1410 V=VAL(Q(QO,2))
1415 INPUT :4-X7-3*S+2*X7*S;Y5*(V-l)+2,K$
1420 IF K$="0" THEN 1550
1424 *LOAD FIRST NEW ZERO-FN INTO FARRAY.
1425 PRINT :F;I,B$
1430 FOR X=2 TO H9
1435 INPUT :3+X7-S-2*X7*S,B$
1440 PRINT :F;X,B$
1445 IF B$="." THEN 1455
1450 NEXT X
1454 "LOAD FIRST NEW ONE-FN IN GARRAY.
1455 PRINT :G;I,K$
1460 FOR X=2 TO H9
1465 INPUT :4-X7-3*S+2*X7*S,K$
1470 PRINT :G;X,K$
1475 IF K$=n." THEN 1485
1480 NEXT X
1484 *CLOSE FUNCTION FILE H.
1485 CLOSE :4-X7-3*S+2*X7*S
1490 H=4-X7-3*S*2*X7*S
1494 *OPEN ARRAY FILE HARRAY TO H.
1495 OPEN "HARRAY" TO :H,INPUT UPDATE
1499 *AND FIRST 0-FN AND FIRST 1-FN.
1500 GOSUB 8000
1504 *REPLACE FIRST NEW ZERO-FN.
1505 V=VAL(Q(QO,1))
1510 INPUT :H;l,Z$
1515 PRINT :3+X7-S-2*X7*S;Y5*(V-l)+2,Z$
1520 FOR X=2 TO H9
1525 INPUT :H;X,Z$
1530 PRINT :3+X7-S-2*X7*S,Z$
1535 IF 2$="." THEN 1590
1540 NEXT X
1545 GOTO 1590
1549 *REPLACE FIRST NEW QNE-FN.
1550 V=VAL(Q(QO,2))
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1555 PRINT !4-X7-3*S+2*X7*S;Y5*(V-l)+2,B$
1560 FOR X=l TO H9
1565 IHPOT :3+X7-S-2*X7*S/B$
1570 PRINT :4-X7-3*S+2*X.7*S,B$
1575 IF 8$="." THEN 1645
1580 NEXT X
1585 GOTO 1645
1589 *CLOSE ARRAY FILE H.
1590 CLOSE :4-X7-3*S+2*X7*S
1594 *OPEN APPROPRIATE FUNCTION FILE TO H,
1595 IF S=l THEN 1625
1600 IF X7=l THEN 1615
1605 OPEN "NEW1" TO :4,INPUT UPDATE
1610 GOTO 1645
1615 OPEN "NEWO" TO :3,INPUT UPDATE
1620 GOTO 1645
1625 IF X7=l THEN 1640
1630 OPEN "OLD1" TO :1,INPUT UPDATE
1635 GOTO 1645
1640 OPEN "OLDO" TO :2,INPUT UPDATE
1644 *CHECK SECOND NEW 0-FN FOR 0-VALUE.
1645 V=VAL(Q(QO,2))
1650 INPUT :3+X7-S-2*X7*S;Y5*(V-l)+2,V$
1655 IF V$=nO" THEN 1830
1660 V=VAL(Q(QO,1))
1665 INPUT :4-X7-3*S+2*X7*S;Y5*(V-l)+2/J$
1670 IF J$="0" THEN 1795
1674 M.OAD SECOND NEW 0-FN IN FARRAY.
1675 PRINT :F;l/7$
1680 FOR X=2 TO H9
1685 INPUT :3+X7-S-2*X7*S,V$
1690 PRINT :FJX,V$
1695 IF V$="." THEN 1705
1700 NEXT X
1704 *LOAD SECOND NEW 1-FN IN GARRAY.
1705 PRINT :G;l,J$
1710 FOR X=2 TO H9
1715 INPUT :4-X7-3*S+2*X7*S/J$
1720 PRINT :G;X,J$
1725 IF J$="." THEN 1735
1730 NEXT X
1734 *CLOSE FUNCTION FILE H.
1735 CLOSE :4-X7-3*S*2*X7*S
1739 *OPEN ARRAY-FILE HARRAY TO H.
1740 OPEN "HARRAY" TO :H,INPUT UPDATE
1744 *AND 2ND 0-FN HITH 2ND 1-FN.
1745 GOSUB 8000
1749 *REPLACE SECOND 0-FN.
1750 V=VAL(Q(QO,2))
1755 INPUT :H;l/Z$
1760 PRINT :3+X7-S-2*X7*S?Y5*(V-l)*2/Z$
1765 FOR X=2 TO H9
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1770
1775
1780
1785
1790
1794
1795
1800
1805
1810
1815
1820
1825
1829
1830
1835
1840
1845
1849
1850
1855
1360

INPUT :H;X,Z$
PRINT :3+X7-S-2*X7*S,Z$
IF Z$=".M THEN 1830

NEXT X
GOTO 1830
'REPLACE SECOND 1-FN.
V=VAL(Q(QO,D)
PRINT :4-X7-3*S+2*X7*S;Y5*(V-1)«-2,V$
FOR X=l TO H9

INPUT :3+X7-S-2*X7*S,7$
PRINT :4-X7-3*S+2*X7*S,V$
IF V$=".n THEN 1830

NEXT X
*CLOSE ALL FILES.
CLOSE :1
CLOSE :2
CLOSE :3
CLOSE :4
*REOPEN FUNCTION FILES TO INITIAL ASSIGNMENT.
OPEN "OLD1" TO :1,INPUT UPDATE

2,INPUT UPDATE
3,INPUT UPDATE
4,INPUT UPDATE

OPEN "OLDO" TO
OPEN "NEMO" TO
OPEN "NEW1" TO

\*END OF PRIMARY LOOP.
1865
1870 NEXT QO
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"
7200 **************'
7201* SUBROUTINE TO SORT THE TERMS OF A FUNCTION.
7202* FUNCTION MUST BE STORED IN ARRAY H BEFORE
7203* SORTING RULES: LENGTH OF TERM, ALPHABETICAL/ NUMERICAL,
7204* CALLED BY OR AND AND SUBROUTINES.
7205* CALLS NO SUBROUTINES.
7206****************************************************************
7220 FOR X=l TO 100 \*COUNT NUMBER OF TERMS IN FN.
7230 INPUT :H;X,Z$ \*GET A TERM.
7231 IF Z$=n." THEN 7250 \*END OF FUNCTION?
7240 NEXT X \*NO.
7249 *X = THE NUMBER OF TERMS IN H PLUS 1.
7250 IF X=2 THEN 7500 \*CHECK FOR SINGLE TERM FN.
7252 XO=X \*SAVE X FOR USE AS SORT LOOP LIHITER.
7255 X1=X \*SAVE X FOR STORE LOOP LIMITER.
7260 FOR X=l TO XO-2 \*USE A BUBBLE SORT TO ORDER THE TERMS.
7270 INPUT :H;X,X$ \*GET FIRST TERM OF H.
7272 INPUT :H;X+1,Y$ \*GET ADJACENT TERM OF H.
7274 IF X$<Y$ 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+I/X$
7310 NEXT X \*REPEAT FOR NEXT PAIR OF TERMS.
7319 * ONE TERM HAS BEEN PLACED.IN ITS PROPER PLACE.
7320 XO=XO-1 \*DECREHENT SORT LOOP LIMITER.
733JO IF X0>2 THEN 7260 \*HAVE ALL TERMS BEEN ORDERED?
7340 XO=X1 \*YES. RESTORE XO.
734,4 *DUPLICATE TERMS HILL NOW BE REMOVED.
7345 FOR X=l TO XI \*COMPARE ADJACENT TERMS FOR EQUALITY.
7347 INPUT :H;X,X$ \*GET A TERM.
7348 IF XŜ "." THEN 7420\*END OF FUNCTION?
7350 INPUT SH;X+I,Y$\*NO. GET ADJACENT-TERM.
7351 IF X$=Y$ THEN 7360\*ARE TERMS IDENTICAL?
7355 *NO. GET NEXT PAIR.\GOTO 7410
7360 XO=XO-1 \*YES. DECREMENT TERM COUNT.
736J5 FOR Y=X+1 TO X1-1\*REMOVE DUPLICATE TERM AMD COMPACT H.
7379 INPUT :H;Y+I,X$\*GET TERM FROM H.
7371 PRINT :H;Y,X$\*MOVE TERM TO NEW POSITION IN H.
7380 IF XS=M." THEN 7410\*END OF FUNCTION?
7390 NEXT Y \*REPEAT FOR NEXT TERM.
7410 NEXT X \*REPEAT FOR NEXT PAIR OF TERMS.
7420 FOR X=l TO XO-2 \*SORT TERMS BY LENGTH USING BUBBLE SORT.
7430 INPUT :H;X,X$
7431 INPUT !H;X+1/Y$
7432 L1=LEN(X$)
7433 L2=LEN(Y$)
7434 IF LK=L2 THEN 7470\*IF TRUE/ DO NOT REORDER.
7440 PRINT :H;X/Y$ \*REORDER.
7450 PRINT :H;X*1/X$

\*REPEAT FOR NEXT PAIR.
\*DECREMENT LOOP LIMIT FOR NEXT PASS.

7490 IF X0>2 THEN 7420 \*SORTING COMPLETE?
7500 RETURN \*YES. RETURN TO CALLING PROGRAM.
7800 ************************************************************'
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 SUBROUTINE IN X$. LITERALS RETURNED
7806* IN A$ ARRAY. CALLED BY LITERAL SORT SUBROUTINE.

7470 NEXT X
7480 XO=XO-1

7810,
7815
7820,
7830!
7835:

7840!
7842,
78441
7850)
1860
7861,

F5=0
Z$=n"
A=l
L=LEN(X$)
FOR X3=l TO L

\*CLEAR SPECIAL CHARACTER FLAG.
\*CLEAR DUMMY STRING VARIABLE.
\*INITIALIZE POINTER TO A$ ARRAY.
\*COMPUTE LENGTH OF TERM.
\*BEGIN DISASSEMBLY OF TERM.

IF X$OX3,!)="-" THEN 7900\*LOOK FOR SPECIAL CHARS (-).
IF X$(:X3/1)>"Z

H THEN 7900\*LOOK FOR TIME TAG (NUMERAL).
IF X$(:X3,1)<"A" THEN 7900\*LOOK FOR FAULT SYMBOLS (I/*).
IF F501 THEN 7910\*END OF LITERAL REACHED?
A$(A)=Z$ \*YES. PLACE LITERAL IN AS ARRAY.

*END OF LITERAL IS INDICATED WHEN A SPECIAL
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7862
7863
7864
7870
7880
7890
7895
7896
7900
7910
7920 NEXT X3
7930 A$(A)=Z$
7940 A$(A+1)=".M

7950 RETURN
8000
8001*
8002*
8003*
8004*
8005*
8006*

•CHARACTER IS FOLLOWED BY A LETTER.
*THE LETTER IS THE FIRST CHARACTER OF THE
*NEXT LITERAL.

Z$ = X$CX3,1) \*8EGIN CONSTRUCTING NEXT LITERAL.
F5=0 \*CLEAR SPECIAL CHARACTER FLAG.
A=A + 1 \*INC POINTER TO A$ ARRAY.
GOTO 7920

•CONTINUE PROCESSING TERM.
F5=l \*SET SPECIAL CHARACTER FLAG.
Z$=Z$+X$(:X3,1)\*CONSTRUCT LITERAL.

\*REPEAT FOR NEXT CHARACTER OF TERM.
\*LOAD LAST LITERAL OF TERM IN A$ ARRAY.
\*LOAD END-OF-LITERAL HARK.
\*RETURN TO LITERAL SORT SUBROUTINE.

8007*

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)
BOO8******************************************************************
8010 INPUT :F;I/X$
8011 IF X$="0" THEN 8030
8020 INPUT :G;1,Y$
8021 IF Y$<>"0" THEN 3050
8030 PRINT :H;1,"0"
8040 PRINT :H;2/"."
8045 RETURN
8050 IF X$="l" THEM 8058
8051 IF Y$<>"1" THEN 8068
8052 FOR X=l TO H9
8053 INPUT :F;X/X$
8054 PRINT :H;X,X$

\*CHECK FOR ZERO FN VALUE.

\*CHECK FOR ZERO FN VALUE.

\*RESULT IS ZERO.

\*RETURN TO CALLING PROGRAM.
\*CHECK FOR ONE VALUED FUNCTION.
\*CHECK FOR ONE VALUED FUNCTION.

\*2ND FN ONLY IS ONE VALUED. RESULT = F.
\*GET TERM OF F.
\*PLACE IN H ARRAY.

8055 IF X$="." THEN 8160 \*END OF FUNCTION?
8056 NEXT X \*REPEAT FOR NEXT TERM.
8057 *PROCEED TO FUNCTION REDUCTION STEP.\GOTO 8160
8058 IF Y$<>"1" THEN 8062\*1-ST FN IS 1-VALUED. IS THE 2ND FN 1-VALUED?
8059 PRINT :H;l,"ln \*30TH FNS ARE 1-VALUED. RESULT IS 1-VALUED.
8060 PRINT :H;2/

11."
8061 RETURN \*RETURN TO CALLING PROGRAM.
8062 FOR X=l TO H9 \*1ST FN IS 1-VALUED. 2ND IS NOT.
8063 INPUT :G;X/Y$ \*RESULT = G.
8064 PRINT :H;X,Y$
8065 IF Y$="." THEN 8160\*END OF FUNCTION?
8066 NEXT X
8067 *PROCEED TO MINIMIZATION STEP.\GOTO 8160
8068 H=l \*NEITHER INPUT IS CONSTANT-VALUED. INIT POINTER TO H.
8069 PRINT :H;1,"0" \*INITIALIZE H TO 0-VALUE.
8070 PRINT :H;2,M."
8075 FOR X=l TO H9 \*8EGIN PRODUCT-TERM FORMATION LOOP.
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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
8250'
8251*
8252*
8253*
8254*
8255*
8256*
8257*
8258
8260
8270
8280
8290
8300
8301
8310
8320
8330
8332
8334
8336
8340
8341
8350
8360
8365
8366

INPUT :F;X,X$ \*GET TERM FROM F.
FOR Y=l TO H9 \*3EGIN LOOP FOR ACCESS TO G.

INPUT :G;Y,Y$\*GET TERM FROM G.
Z$=X$+V$ \*FORH PRQDUCT OF TERMS.
PRINT :fl ;H/Z$\*PLACE RESULT IN H.
•CHECK FOR ZERO PRODUCT.\GOSUB 8250
INPUT :G;Y+I/Y$\*CHECK G FOR END OF FUNCTION.
IF Y$=".n THEM 8130

NEXT Y \*NOT END OF G. GET NEXT TERM.
INPUT :F;X+1/X$\*CHECK F FOR END OF FUNCTION.
IF X$="." THEN 8150

NEXT X \*HOT END OF F. GET NEXT TERM.
IF HOI THEN 3155 \*END OF BOTH FNS REACHED. 0-VALUE RESULT?

\*YES. LOAD 0-VALUE IN H.
\*RETURN TO CALLING PROGRAM.
\*NO. LOAD END-OF-FUNCTION MARK.
\*BEGIN MIN STEP BY ORDERING LITS IN EACH TERM.
\*GET A TERM FROM H.

IF X$='V THEM 8190\*END OF FUNCTION?
*NO. ORDER LITERALS.\GOSUB 8650
PRINT :H;X,Z$ \*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.
***********************ft***ft*******************************ft****i

SUBROUTINE TO CHECK FOR ZERO PRODUCT TERM.
TERM TO BE CHECKED WAS FORMED BY THE AND SUBROUTINE

AND WAS PLACED IN THE H ARRAY. THE TERM IS RETRIEVED FROM H
FOR PROCESSING. IF THE TERM IS ZERO/ 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/ H IS INC.

CALLED BY THE AND SUBROUTINE.

PRINT :H;l/"On

RETURN
PRINT SH;W,a."
FOR X=l TO H9

INPUT :H;X/X$

0=1
Z$=nn

B$=M"
INPUT !H;W/Y$
L=LEN(Y$)
FOR A=l TO L

X$=Y$OA/1)

\*SET THE SPECIAL CHARACTER FLAG.
\*SET THE MINUS FLAG.
\*CLEAR A TEMPORARY VARIABLE.
\*CLEAR ANOTHER TEMPORARY VARIABLE.
\*GET TERM TO BE ANALYZED.
\*COMPUTE LENGTH OF TERM.
\*BEGIN TERM ANALYSIS.
\*EXAMINE A CHARACTER FROM Y$.

IF X$>"Z" THEN 8350\*NUMERAL?
IF X$="-" THEN 8350\*MINUS SIGN?
IF X$="*lf THEM 8350\*STUCK-AT-0 SYMBOL?
IF X$=»I" THEM 8350\*STUCK-AT-1 SYMBOL?
IF C=l THEN 8400\*END OF LITERAL?
*YES. LOOK FOR ITS COMPLEMENT.\GOTO 8423
C=0 \*SPECIAL SYMBOL FOUND. CLEAR FLAG.
IF X$<>"-" THEN 8370\*WAS THE SYMBOL A - ?
D=0 \*YES. CLEAR FLAG.
*GET NEXT CHARACTER.\GOTO 8600
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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
8600
8610
8620
8650
8651*
8652*
8653*
8654*
8655*
8656
8660
8663
8668
8670
8680
8690
8700
8710
8720
8730
874C
8745
8746

IF 001 THEN 8400\*CHECK FOR COMPLEMENTED LITERAL.
Z$ = Z$-t-"-" \*NOT COMPLEMENTED. INSERT MINUS.
Z$=Z$+X$ \*CONSTROCT TEST LITERAL.
*GET NEXT CHARACTER.\GOTO 8600
C=l
B1=A
FOR B=B1 TO L

INPUT :H;W,Y$
x$=Y$oa,i)

\*SET SPECIAL CHARACTER FLAG.
\*SAVE POINTER TO Y$.
\*FIND NEXT LITERAL IN TERM.
\*GET THE TERM FROM ,THE FILE.
\*GET A CHARACTER OF THE TERM.

IF X$>"Z" THEN 8480\*A NUMERAL?
IF X$="-" THEN 8480\*A MINUS SIGN?
IF X$="*" THEN 8480\*STUCK-AT-0 SYMBOL?
IF X$="l" THEN 8480\*STUCK-AT-1 SYMBOL?
IF C=l THEN 8490\*END OF LITERAL?
*YES. COMPARE TO TEST LITERAL.\GOTO 8510
C=0 \*SPECIAL CHARACTER. CLEAR FLAG.
BS=B$+X$ \*CONSTRUCT LITERAL.
*GET NEXT CHARACTER.\*GOTO 8540
IF Z$=B$ THEN 8620\*COMPARE WITH TEST LITERAL.,
C=l \*NOT = . SET SPECIAL CHAR FLAG.
B$="" \*CLEAR TEMPORARY VARIABLE.
•SEARCH FOR NEXT LITERAL.\GOTO 8450

NEXT B
IF Z$=B$ THEN 8620
C=l
0=1

B$-
-u,,

\*REPEAT FOR NEXT CHARACTER.
\*COMPARE LAST LITERAL WITH TEST.
\*SET SPECIAL CHARACTER FLAG.
\*SET THE MINUS SIGN FLAG.
\*CLEAR A TEMPORARY VARIABLE.
\*CLEAR ANOTHER TEMP VARIABLE.

*OEVELOP A NEW TEST LITERAL.\GOTO 8320
NEXT A \*REPEAT FOR NEXT CHARACTER.
|i=H+l \*NON-0 TERM. INC POINTER TO H.
RETURN \*RETURN TO AND SUBROUTINE.
!»*»************************************************************

SUBROUTINE TO SORT THE LITERALS IN A PRODUCT TERM.
LITERALS ARE PASSED TO SUBROUTINE IN Z$ AND THE SORTED
TERM IS RETURNED IN Z$.

CALLED BY THE AND SUBROUTINE.
CALLS THE TERM DISASSEMBLY SUBROUTINE.

******************************************************************
•DISASSEMBLE THE TERM INTO LITERALS.\GOSU8 7800
C=0 WNITIALIZE COUNTER.
B1=A \*GET NUMBER OF LITERALS IN TERM FROM SUBR 7800
FOR A=l TO Bl \*SORT THE LITERALS IN A$ USING A BUBBLE SORT.

IF A$(A+l)=".n THEN 8740\*END OF LITERALS.
IF A$(A)<A$(A+1) THEN 8730\*COMPARE TWO LITERALS.
ZS=AS(A) \*RE-ORDERING NEEDED. SAVE ONE LITERAL,,

\*SWAP PLACES OF THE TWO.
\*COMPLETE THE SWAP.
\*REPEAT FOR NEXT PUS.

A$(A)=A$(A+1)
A$(A+1)=Z$

NEXT A
IF 81=1 THEN 8750 \*CHECK FOR END OF SORT.
81=81-1 \*DECREASE LOOP LIMIT. CONTINUE SORT.
•REPEAT FOR NEXT PASS THROUGH THE LIST.\GOTO 8670
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8750
8760
8770
8771
8780
8790
8800:
8805
8810'
8820
8830
8835
8840
8850-
8860
8870

FOR A=l TO 20 \*SORT COMPLETE. LOOK FOR DUPLICATE LITERALS,
IF A$(A+1)="." THEN 8830\*LOOK FOR END OF LITERAL LIST.
IF A$(A)=A$(A+1) THEN 8780\*LOOK FOR IDENTICAL LITERALS.
*NOT IDENTICAL. CONTINUE SEARCH.\GOTO 8820
C=C+1 \*IMC COUNTER.
FOR BO=A TO 20 \*REMOVE DUPLICATE LITERAL FROM LIST.

A$(BO)=A$(BO+1)\*SHIFT A LITERAL.
IF A$(BO)=".n THEN 8820\*END OF LIST?

NEXT BO
NEXT A
Z$=""
FOR A=l TO 20

\*CONTINUE SHIFTING.
\*REPEAT FOR NEXT PAIR.
\*CLEAR TEMPORARY VARIABLE.
\*BEGIN RECONSTRUCTION OF PRODUCT TERM.

IF A$(A)="." THEN 8870\*END OF LITERAL LIST?
Z$=Z$+A$(A)

NEXT A
RETURN

\*NO. APPEND TO TERM.
\*REPEAT FOR NEXT LITERAL.
\*RETURN AMD SUBROUTINE.

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 fl.
17007* CALLED BY THE AND SUBROUTINE AND THE OR SUBROUTINE.

17010 FOR X=
17015
17016
17020
17030
17040
17050
17060
17070
17080
17090
17091
17100
17110
17115
17116
17120
17122
17125
17130
17135
17140
17141
17150
17151
17155
17160

TO X2-1 \*EXAHINE EACH TERM OF THE FN.
INPUT :H;X,Z$ \*GET A TERM FROM ARRAY fl.
IF Z$="." THEN 17220\*ENDOF FUNCTION?
X$=Z$ \*NO. COPY TERM TO X$ FOR PARSING.
•PARSE TERM INTO LITERALS.\GOSUB 7800
FOR Y=l TO 20 \*COPY LITERALS TO ARRAY OS.

D$(Y)=A$(Y)\*COPY A TERM.
IF A$(Y)="." THEN 17080\*END OF LIST?

NEXT Y \*NO. REPEAT FOR NEXT LITERAL.
FOR Y=X+1 TO X2-1\*COMPARE ABOVE TERM TO ALL OTHER TERMS.

INPUT :H;Y,Z$\*GET A TERM FROM ARRAY H.
IF Z$="." THEN 17210\*END OF FN?
X$=Z$ \*COPY TERM TO X$ FOR PARSING.
*PARSE THE TERM INTO LITERALSNGOSUB 7800
F5=l \*INITIALIZE FLAG INDICATING

*A REDUNDANT TERM.
FOR B=l TO 20\*COMPARE LITERAL LISTS OF TVJO TERMS.

IF F5=0 THEN 17200\*CHECK FLAG FOR NO REDUNDANCY.
IF D$(B)="." THEN 17170\*SND OF LIST?
FOR A=l TO 20\*SCAN LIST OF 2ND TERM.

IF A${A)=n." THEN 17165\*END OF LIST?
IF A$(A)=D$(B) THEN 17160

*COMPARE LITERALS OF TWO LISTS.
F5=0 \*LITERALS ARE NOT ALIKE.

*CLEAR FLAG TO INDICATE NO REDUNDANCY.
NEXT A \*REPEAT FOR NEXT LITERAL OF 2ND TERM
F5=l \*MATCH FOUND. POSSIBLE REDUNDANCY.
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17165 NEXT B \*REPEAT FOR NEXT LITERAL OF 1ST TERM
17170 FOR C=Y TO X2-1\*2ND TERM REDUNDANT. DELETE FROM H.
17180 INPUT :H;C+1,Z$\*GET A TERM FROM H.
17185 PRINT :H;C,Z$ \*PLACE TERM IN NEW POSITION.
17190 NEXT C \*REPEAT FOR NEXT TERM.
17195 *GET NEH 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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I0:~ i rOCT II, '79 OC/TESTGNOOC.BCARRULL

3*
**
5* <
3* '

7*< ~ ' P R O G R A M : TESTGNiDOC
3* Vf-RSlU'M: SIGMA 5
i* i~ •- REVISION: ORIGINAL
10* DATE: 10/10/79
11* ""PROGRAMMER: B. 0. CARROLL
12*
13 *i*********************.**********************************************
14*.
15*> CONTRACT SUPPORT
16********************************************************************

"17*
IB* THIS PROGRAM "VAS OEVELOPEP FQK NASA MARSHALL FLIGHT
19* CENTER UNDER CONTRACT NASB-31572.
20*
21* *~* *****************************************************************
22*
23* " MODIFICATION-! H ISTORY
24*

"25 * * ******************************************************************
26*
39* -- ' -
100 *******************************************************************
101*
102* PROGRAM DtSCKIPTlUN
103* ' •
1 y a *******************************************************************

"105*
106* TESTGN IS A PROGRAM FOK GEMEKATliMG TfcST SfUUE'-iCES FROM THF

' 107* -SIMULATION OUTPUT PRODUCED BY THE SIM.OG PROGRAM.
108* TESTS MAY fit GENERATED FOR CIRCUIT INPUTS FPQM A FAULT-FREE

-I09*~" "SIMULATIOW. -- TESTS FOR SPECIFIC FAULTS MAY ALSO BE GENERATED
110* f-ROM A FAULT SIMULATION UF THE CIRCUIT wITH THE FAULT

"III"*" ~ INSERTED.
112* ___ __ _____

~~9 00*********************** * *"* *****************************************
901*
902* — """ "DTMENSIOM S T A T F M E M T S
903*

9 0 '^* * ***"***** *"* * * * * " * * *************************************************910 D IM ' M ( 2 0 0 f U ) , I ( U O O » 3 ) / U ( 5 o , 2 ) r P (200 ,2 )
920" ' "'DTM Al(5n,Dl(5» )
930 DIM U(l )
9aO ' DIM LS(10) ,MU10,2 )
950 DIM £ ' { (200)
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1000**** ************** ************************************************
10 01 ******************************************************************

1002* • *
1003* START OF "-'AIM PPOGHAr-l *

10 Ob* ****************************•»******************,**** ******* * ******
1006** ****************************************************************
1007*
lOOa* OPE<M CIRCUIT '1ESCRIPTION FILE(fcfcT).
1010 OPEN "MET" TO :3, I-^UT UPDATE
1100 H9=400
1110 Y5=10U
1200 PRINT"SEL£CT TEST GENERATION MOOE. <O> = 1."
1205 PRINT" (1) U.'MSPECtFIEO FAULTS."
1210 PR I to T" " (2) SPECIFIED FAULTS."
1212 IMPUT ^5
1215 IF M5<>0 THEN. 1220"
1217 M5 = l
1220 "1F~~M5< = 2~"THE>\ 1 2 3 5 " - - - - -
1225 PHIMT"INVALin MQOt NUMBER FiMTE«ED. TRY AGAIM."
1230- GOTO 1212 ' " " " ' " .....
123U *LOAO CIRCUIT OESLHIPTION PKL^ FILE NET.
l235"C,oSuF3 buoy
1239 *rn;^STKUCT A LIST UP PRIMARY OUTPhT \A^ES.
12MO Y=1
i2as Fan x=i ro \i
"1250 -- IF .Kxr^o-YES^THEfo" 1270' " '
I25b Mfi(Y»l )=N(X, 1)
T260 Mt(Y»2)sSTR(X)
1265 YsY+1
1270 -.JEXT X ".
127a *CO'VHUTE THfc NU^fiER OF PRIMARY OUTPUT (Vi(-TS.
1275 03=Y-1" ' ' "
1279 *CC\'STKUCT A LIST OF PRIMARY INPUT MANES.
1280 V i l - - - - - -
12*5 F(JR x = t TU 10
"1290 IF I ( x , i ) o "YES" THtN"13o5"
1?92 IF Y=l THE I 1296
1290 •" FOR"Z=1 TO Y-l ~' " -

1295 If- L J ( Z ) = I ( X , l ) THEiM' 1305

1296 L S ( Y j s l ( x , l )
TJOO' Ys Y H
1305 N E X T >
li(T9 ----- *COwPTnT"TnE"-'njMfjER" "OF" PRIMARY 'INPUT
1310 I3=Y-l
1319 " *ChECKT-Ofr^OOE SFLFC T IDf. (N'5 = 2: SPECIFIED F A U L T S ) ,
1320 IF M5 = 2 T HE f) 1500
13U9 ' *TEGlM PR lMAT^ r C O N T R O L LUOP FOK 'U^SPEf IFJ fcO f -AL 'LT MODE.
1350 f -UR X6=l TO 05
"1354 *SEL"ECT "A PRIMARY' 'OUTPUT NET,
1355 UJ=M»(Xo,1)
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1360 FOR Y6=l TO 13
I36U *SFLECT A PRIMAPY IKPtJT r^r.
1305 Ai» = LHY6)
1370 - " FOR T=l TO TO
1372 *SELtCT A TT^E TAG.
1373 rtsSTRCn
137« T*=TS(:2)
1375 - """" " *COMPiJTE" CORRESPONDING TEST FM.\GCSUB 2020
1377 *PRINT TEST FUNCTION. JGOSUb 11009
1380, NEXT T
1385 NEXT Yo
1390 NEXT X6
1395 GOTO 1620
1500, PRTNT'ENTER THE FAULTED *iET MME";
1510 INPUT w»
1520, P*IC.iT"INTE*" THE FAULT CONOITION(SO/SI)";
1550 IMPUT S*

1536 T$="in

1537 GOTO 15«0
1538 TSs"*"
'1539 *BEGU'I PRIMARY CONTROL LOOP FOR SPECIFIED FAULTS MODE.
1540 hO« X6=l 10 03
1549 ' *SELtCT A PRIMARY OUTPUT NET.
1550 OJ='V'S(X6,1) A
T560 - X5=VAL(MSCX6,2))
1569 ACO^lP'JTE THE TEST FUNCTION.
1570 GOSUti 2020 '
1579 -*PRINT TEST FUNCTION HtADER INFO.
15HO PKIMT"OUTPUT-LIrME = ";0%
1590 pKI\r"FAULT = l|;wi; + "/"+S*
1599 *PRINT THE TEST FUNCTION.
1600 GOSUrt 11030
1610 NEXT x6
1620 CLOSE : INCLOSE ;2\CLOSE :3\CLOSt :^
1630 CHATJ LIMK 1 "Sr-UEXFC"

~?0 01******************************************************************
SUBROUTINES ' *

* *"*"*"***** *************************************************
2ooa*

2006*******************,* A********************'*************************
200T* ----- -SURROUTTNE^FOR COMPUTING A TEST FUNCTION.
2008*** ***************** * *********************************************
"200̂ *
2020 *RtfHiEVE OUTPUT FUNCTION PAIR. \GOSUH 3000
2049-*COMPUTE"THF. FIRST REDUCED FtiNCTION.
2050 FUH X=l TO 200
20b5 INPUT :F;X,x$
2060 IF Xi="."
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" 20o5~

2 0 / 0
2072
2080
2090
2091
2092
209}
2095
2096
2096
2100
2102
2103
210'J
21U5
2106
210/

~2n>6T
21 10
2150"
2153
2155
2165
2166
2170
2172-
2175
2190"
2200
22 or
2205
2210 •
2211
2215
2220
225"<T
22oO
2299
2300
2305
2310
23T1"
2312

"23 IT '
231 a
23"1S-"
2316
2317
2318
2T?(T
2321

- -y-.J

bOSUri 4000
'IF Z9 = o THEM 2095
IF Z9=l THEM 2100
IF X ? > l : Z 9 - l , 1 )> "Z " THt.\ 2 fOO
IF Z9H2>U-L2H ThEt j 2095
Y = Z 9 f t _ 2
G O T O 2070
X £ = " "
PPI f"T : F ; X , X S
G O T O " 2 1 1 0 "
IF XSOf tS-Ht THEN 2105
PRINT :F;1,"1" ~
PRINT :F;2,"."
G O T O 2300 "
IF Z9=l THEM 2103
PRI~MT : f- ; x/x s ( : i f Z9-1 ) + x$ ( : Z9+L2)
G O T O 2110

" PRIMT :F;r ,x$( :Z9tL2) ~ " '"
NtXT X
PWINT :H;1 , "" " ' " " "
Ys 1
FOR X=l "Til 200

I - J P U T : h ; x, x*
IF Xis"" THEN 2190
P R I N T : n ; Y , X $
IF X5 = "~. •* THE""\T~2200 ~" "
Y= Y* 1

\txr x
INPUT :H ; l , x$
[F ~X <! = " , """ THE N"2250
FOW X= l fU 200

" IljPUT :H;x , "X$ " "~ "
P ^ I ^ T z f - ^ , ) ! *
IF "Xys"." THEN 2300 "~ " - - - - -

^ t x r x
PRI»IT":Fjr. l fO"
Prt INT :>-;2,". l >

*COMPUTE~THE SECO-'JD FEDUCED FUNCTION
FUH X=l TU 200

~ INPUT":Ti ; X, xi "
If- Xi = "." THfc-M 2332
Y = l
GOSUb «50'>

~ rF~Z9i"0~"THE"'r~2"T2"»i
IF Z9=l T H E N J 2322
IF "x£T:Z9-i ,T)>"Z" THFM"?322
IF Z9fL2>Ll -L2+l THtTj 2320
Y = Z9 + I_2
G O T O 2312

"PrT-iT :"G;X,nl1

GOTO 2330
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ir xrofljr* ̂ -" + T« THEN -2326

2323 PRINT :G;1,"1"
^32a - ' PRINT :n;2,w.""
2325 G O T O /?400
?32.6"~ IF 'Z9=I -THEN 2329-
2327 PRINT :(;;X,X$(:l,29-l)+XiCZ9 + L2)
2328 ~ GOTO 2330
2329 PRIMT :r,;X,X$CZ« + L2)
2330 NEXT X
233,2 PRINT :H;1,""
2335 Y=l ..... -- --
234,0 KOK X=l TO 200
234,5 IMPUT :G;X,X$
2346 IF XJ = "" THEM 2365
2350 PRINT :ri;Y,XJ
235,b IF X4 = "." THEN 2370
2360- Y = Y*I
236,5 NEXT X
277,0-irYsI THEN-239Q - - --
2375 FOH X=l TO 200
2380 IMPUT :H ;X ,XS
2381 PRINT i G ; X , X $
2385- IF XJs"." THEN 2«00
2390 N E X T x
239a PRINT' :G;l,"0"
2396 PRINT :G;2,H."
2399 *COMPUTt THE FIRST'AND RESULTANT.
2400 GQSUB 8000
"2aiO FOR X=l TO 200
2U15 . INPUT :H;X,X$
2^16 E5(X)=X?
2^20 IF X$="." THEM 2430
2«25 NEXT X - - ~ - —
2U30 *RETRIEV£ THE OUTPUT FUNCTION PAIR ONCE A G A J N ,
2«31 *CON'PUTt THE THIRD REDUCED FUNCTION.
2uao GOSU3 3000
2aa2-FQR x=l TO 200 ....... ""
2«aa INPUT :F;x,x$

TF" XSr»'i" THEN~ 2«80 --------- -- '
Ysl

-2/450 ---- GT)5UH-H5aO --------- ----
2«51 IF Z9 = 0 THEN

IF Z9s
IF X» ( :Z9 - l , l ) > "2 " THEM 2a68

' IF~Z9a-?>Lt-L2 + 1 THEN 2«62
2^58 Y=Z9+L2

euro -

PRINT :F ;X /X* - - - - -
2466 G O T O *fU79
2468 IF Xl<>^$t"-" fT15 THEN 2a?5
2«70 PRINT :F;1,"1"
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! 2474 GOTO 25lo
! 2'475 ~ IF Z9il THE
2476 PKjNJ :F;X,Xi(:1,Z9-1
24/7" -"GOTO 2"479
2479 PHINT _:F_;x,x*(_:,
247" NEXT x
2480 PHIU1 :H;1,""
2482 Y=1
2484 FQH X=l TO 200
2486 INPUT :F;X,Xi
248H IF XS:"" THF"J 2'496
"2490 PKiUT :H:Y,X*-
2492 IF X$ = ".n THEN_
"2494 "Y=YfT

2498 INPUT ~:H;~1,-X4
2500_ IF X5 = ","_J[hÊ  25j.2_

' 25"0'2 TiJK Xsl"TU 20"0
250 a IfyPlJT t H ' X f X X
2506'PRI^r :F;X,x1i " - - -
250H IF X S s " . " THEf, 2516
2 5 1 0 ^ ' J F X T x
2512 PRTi -41 :F- :1,"0"

2515 *cnMPUTfe THF FOURTH KEOUCtO FUNCTION.

2518 INPUT : G ; X , X ?
2"5'20 l~f ~ X $ S M ; M THE"4 2552 '
2522 Y_sl
25"24 " -GJSU"8"4000
2525 IF Z9 = 0 THEi\< 2536
2526 -™ IF'79=1~THEM 25aO
2528 IF_XM:Z9-1,1)>"Z" THEN 2540
2530 " IF Z~9*L2>Lr-l_2M THEN 2536"
2532
"2534"
2536 PRINT :G;X,""
2538
2540 IF xlonSff i TME'-i 2546

"25"4"2~ Ph t^l~rGj~l~trl " "
2544 PRINT :G;2,","

25'49 -
: 1779̂ 11 ̂ x $-(: 19+c2 r

25bu MfcXT x
2552 "PRINT
2554 Y=l ̂
2556 Fû 'xl:

INPUT



120
IF Xts** THEM 2568

2562 PRINT :H;Y,xi
256« IF-XIs"." THEN 2570 -
2566 Y=Y+1
2558"NEXT X
2570 IF Y=l THEN 2b«2
'2572'TOR X = I TO 200
257-4 INPUT :H;X,X*
2576 PRINT :G;X,X$
2578 IF XS="." THEN 2586
'2580"NEXT'X - -
2582 PRINT :G;1,"Q"
2580 PRIiJT :G;2/".n

2585 *COMPUTE THF. SECOND AND RESULTANT.
2586 GOSUB 8000
2750 FOH X=l TO 200
2755 " PRINT :F;X,E$(X)
2760 IF EiCXjs"." THEN 2770
"2765" NEXT X •"' "'
2770 FUK X=l TO 200
2775 "IMPUT :H?X,X$
2776 PRINT :(,;X,X*
27an -- IF XSs"," THEM 2790
2785 NE*T X
2789 *CO>iPUTE THE OR RESULTANT.
2790 GOSUB 7000
2792 IF M5=2 THEM 2999
2795 FOW x=l TU 200
2800 INPUT :H;X,X$
2801 • PRINT :F;X,<S
2805 IF Xi="." THEN 2815
2810 *£<T X
28Ib PRINT :G;1,WS+T$-
2820 PRINT :&;2,A5-f"-"*TS
2825 PRINT :G;3,".n

2829 *COMPuTt THE TEST FUNCTION.
2830 GDSU5 8000
2999 RETURN
~3000*** *"*"* * * * V* * * * * *"*" * ************************************************
3001* ROUTINE TO R E T R I E V E OUTPUT FUNCTIONS.
"50 0"2 * *~* *" *~*ir* *"**********************************************»***********
3009 *RFTRIEVE THE ONF.-FU'.CTION.

3020 K=l
3030
3039 *Rf£TRIEVE THE

3050 K=0
3060 GCSUP 5000
3070 RETURN

' 4000* * * * * * * * * * * * * * * * * * - * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* S'JHROUTI.ME FOR SEARCHING WkfTS FOR THE SUBSTRING X$.
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4002V ~~ P"JJSOl"OS~OF" X 5 " I S KETUKNEO AS Z9. Z9 = 0 IS RETURNED IF

_4004* XU Ib f j O J A S';83T<-.I" ̂  OF
U003 * INITIAL fZh THC POINT£>.~

4015 La=LEN
4019 * S C A , V ~ X $ ~ S ~ t A R T l r v t f , AT Y FOR
4020 F-Dk Z = Y TU LI '
4025" ~ ' IF"Y$r:Z,L2) = ''i + TS THEN 4040 - — -
4030 r4£XT Z " " " ' "~ ~ " -----

POINTErtjA'ITh POSITION OF SUBSTRING." "

___ __ _
4 5 0 OTiT* * * *"* V * * *^» *V * *""*7* ***~*^********V******V**\t **********************
a501* __ _ SU3ROuTlNt FOH SEAPCHING STRING V»S*"-II + TS ^OP SUBSTRING
aso'«e* "xf. "POSITIUW OF x* is" «t TURNED AS Z9." ^9=0 is RETUKNEO IF xs

\G (3F

4505 Z9=0
/4510~C1=LE«M(X$)- -
4515 L2 = cEivi(»^*-"-"*Ti)
451 l> ~*SCAH Xi S T A k T l N G A I Y FOK lf'l»t"-" t T I ,

F-OP Z = Y TU LI

4530

4539 *LHAI) PUJf_MT£W A ' J T H POSITION OF SUBSTU'v'G.
4540~Z9=Z " ~ " ' - _ - - . . .
4545 RETURN

500"OT** *V**T*"** * * * * * *~Y*~ ****** ***V* * * * * * * * * * * * * * * * * * ********************5001* SUBROUTINE rn TRANSFEK FUNCrio^. FROM
"5002* ---------- FjrJCTinrmLE~TGrFU*iCTION' A R R A Y . % ~" ..... ~" "~
50U J**** **************************************************************

5006 *DFFIUE FILE CHAMNEL FUhCTlONS.

5010 Fsl- 3*S+S*J
T015~G=7*S
5020 H=7-

5025 CLOSE : INCLOSE ;2\CLOSh :3\CLUS£ ;tt
5"0"29~*TiptM •nCr"CONTX
5030 IP S=t THfcW 5050

5040 OPEN "NE.'Ki" TO :3, INPUT UPDATE
5"04r"GP"tfr "FARKAY'r "TOT*": m'NFuT "UPDATE
5042 O^fcN "GARRAY" TO :2, INPUT IJPHATE
50J3 OPEN* "HARRAr"~TO la»"lfJPUT" UPDATE
5044 GOTO 5140

504h OPEN "HARRAY" TO : 3 » I^PUT -UPDATE
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5048
50*19
5050
5052
5053
505"4
5055
505*
5060
506,1
5062
5063
5HO
514,9
5150
5160
5170

OPEN
~GOTO
IF J =

" O'PEfi
OPEU
OPfcfN
OPEN

" GOTO
OPEN
OPEN-
OPEN
OPEM-
V = X5
*TRA.'J
INPUT
FOR X

I

-"FffRRAY" T0~:
"GARKAY" TO ;
5140- ~ ~
4 THEN 5060
"FAPRAY" TO :
"GARRAY" TO :
"HARRAY" "TO":
"OLDO" TO :2f
5iao —
"OLDl" TO M/
"FARRAY"""TO :
"GAPRAY" TO :
"HARRAY" TO :

I/INPUT UPDATE
2fIwPUT UPDATE

It INPUT UPDATE
3.INPUT UPDATE
4,INPUT UPDATE
INPUT UPDATE

INPUT UPDATE
2,INPUT UPDATE
5»INPUT UPDATE
4,INPUT UPDATE

FfcR THE FUNCTION TO ARRAY G.
:E;Y5*(V-im,X$

X=l TO 1000
INPUT ;E.Y«

5190
5200
5?60
5269
52/0
5280
52«5
-5290
5300
5310

Y$="," THEN 5260IF
NEXT x -
If- KOI THEN 5300
*T?ANSFtR THE FUNCTION
F0« Y=l TO X
INPUT":G;Y,YS
PHI NT !f-;Y,Y$
NEXT Y

TO FAPRAY,

RETURM

6001*

6010 I^
6015 10
6oir MI
6020 It

=l\
=n^

6023 PRINT 2$\
FILE.

6050 M
"bO'5 «-*-**
6035 H$

O 0 b 0 IF
6060 01
6070 X=
6080"*"*
6090 '-j(
6100
6110 h?
6120 X=
6130 IF

SUBROUTINE TO INPUT CIRCUIT DESCRIPTION FROM FILE.
******************************** ****i

PUTs*-" '
***INITIALIZE I AKPAY

" ***I^ITIALIZE N ARRAY POINTER.
***CLEAR Zt.

-- ***in.pUT- ELEMENT DESCRIPTION
***PRINT ELEMENT DESCRIPTION.

6430\*LOOK~"FOR END'OF ELEMENT f-.N
SN1*1\ ***If,C N APHAY PUIN'Tt-R.
*"*" BEGTN "PARSING OP Z$ **********
s""\ ***CLEAW b$ FOR NfcXT FIELU.

roTF'TTIACIZE' POINTER "TO Z$.
THEN 6090\*END OF f LE^t f.T-^AWE FIELD?

***EfiO NOT REACHED. ADD TO NAME.
XM\ ***liv!C POINTER TO Z3>.
*"*~REPtAT FOR~NEXT CHARACTER IN Zl.\GOTO 6050
Vlfl)=HS\ ***wHE^ »'AME COMPLETE, PLACE IN N ARRAY.

- ***LABEL ALL ELEMENTS AS WO OUTPUT.
s""\ ***CLEAR 85 FOR NfcxF FIELD.
X+1V • ***INC POINTER TP ZS.
Z*CX,lJs" " THE j 6l/0\*£NU OF ELE^FNT TYPE FIELD?

Z*(:x,i)s



6140"
6150
MbO*
6170 M(M
61 / 3
6177
6180
6190
6200
6210
6230~
6? 40
"6250"

)\ uUT* * * f c f D
**M' C
C H A R A C T E R
***/.HEN

Z = 1 X
P ( IM 1 , 2 )_=_!
X"= X 1 1 \
H 4 = " " \
I F Z H : x ,

0 \

* * * R E P E A T
I ( iu, l)=B

FOR
t\

ME

6270
62HO
6285
6290
6300"
6430
6431
6432
6 4 4 3
64i4
6 43 5'
64*6
6437
6442
64~45

10 = 1 0 Vl

6 I rtOIF X<L TH
P(f'>l,l)=Z
***«EPEAT
FUR x=i TO 10-1

FOR"Y=l TO f»l
IF I(X, 1
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KtACHEO, HUILL- NA<*E.

I'lTER TO Z$.
IN Z3>.\GOTO 6130

COMPLETE, PLACE IN N ARRAY.
***I-VITIALIZE COUNT OF ELEMENT INPUTS.
***LCAP POINTER TO I^PUT LIST.

"***iwc POIMTER TO z*.
***CLEAR B$ FOR NEXT FIELD.

THE-J 6259X*F_ut) OF INPUT NA*t SUBFIELD?
***Er:[) NOT REACHED. RECONSTRUCT NAME.
***irvTc POINTER TO Zi.

XT CHARACTER IN Zi.XGOTO 6200
***rtH£N iMAME COMPLETb, PLACE IN I ARRAY.
***INC COUNT OF'ELEMENT INPUTS.
***lr>C POIMTER "TO I ARRAY.
***COMPUTE LENGTH OF-Z$.

XV***IF"ENO NOT REACHED, GET MLXT INPUT.
NO REACHED, PLACE # OF INPUTS IN P.
DESCRIPTION.\GOTO 6020

x **-*ASSIGN NUMERIC cuoe TO ALL INPUTS
X *"**E"XCFPT" PRIMARY INPUTS.

6436

6450
"6455
6457
64bO
6462
6~465~
646b
6/470
6 4 / 2

'6475
647 /

( ,OTO 64
N E X T ' Y

r*E*i \~~~~ ~ '"
I O = I O - 1 X _

TMPUT ~ :3 ,zs "x
PPI 'H Z*X
"IF~Z<5 = ""~"~ThfcSi
F - O H X = l T O I O X

IF ~ZF<>TH7l
I ( X , 3 ) = " Y E S "

N E X T ' X
* * * * R E P E A T ^OR y
TTPur TS;F*\~
PPINT zs>X

"IF "Z5=n"""rHF;M
FOR X = l TO ,\MX

37

***COMPOTE THE NUMBER OF HO»-S JN I.
" "***GF.T "PRIMARY "JNPUT'NAME FROM FILE.

***PHIN'T PRICAHY INPUT NAME.
"64b5\*Lf f«K >oR END OF P W I f A R i C I'VIJT ENTRIES.

***SCA. 'M I A R R A Y FQR P R I M A R Y INPUT MAN-ES.

YES rtHEf»**FLAG

'E_X_T I^PJJT NANF. \ G O T O 6445.
' ***GE"T"PRIMARY' OUTPUT NAME FRO^ FILE.

***PRI\f PRIMARY OUTPUT NAME.
6500V*X"r'Cji?~FOH END OF'OUTPUT" NAME ENTRIES.

***SCA^ »• ARRAY F-f)W PRIMARY OUTPUT NAMES.

FOUNP.* * * F L A G « J I T H Y E S

6485
65<TO™
6510
65"H~"
6520

* * * K E P E A T FOR ">
T1=TJ"
INPUT :3 ,Z*x
PRIlTT~Z$X~
IF Zi=" " THEN

j E X T PUT PUT

* * *GET J
**"*pp IN,'

b7uO\*LCOK

. \AN-E.\GOTU 6465

6540
"6550
6560

XC ELEMENT PAIR FRO-* FILE.
fELE^E^f PAIR.
FUR END OF XC PAIR ENTRIES.

QlsQi + lX ~ ' ***IfVC POIMTER TO 0 AR^AY.
L = LEN(Z*)X ***LO>-'PUTt LENGTH OF Z$.
FOR XsT TO C\ " V**BEtlN" PAfiSIT.'G' 21. " "

IF Z*CX,1) = " " TM£M 658UX*ENO PF FIRST KA^t IN PAIR?



NETXT f
6580
6590

-l )\

6f>qi
6643

6680
6661

NEXT XI
Z5=STRCX1)V
0(i31 »1)=2S\
FOR Xt = r Tn-«i\

IF C4sw(Xl,l)
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* * *LET 6$ = FIRST iv-
" ***LET CT = SECOND

* * *SLAf< N A f c J P A Y FOH
THEN 6645

NANES OF XC

-***GENER»TE NUMERIC CODE FOR ELEMENT.
***PLACh CODE IN D ARRAY.
***SCA»" N ARRAY FOR SECOND NAME IN XC PAIR.

THEN 66d5

6685 Z S = S T R ( X l ) \
6686 (3(01 ,2)=Zi\
6690 * * * R f c f > t A T
6700 RETi»RN\

***GENFRATF NUMERIC CODE.
~ ***PLACE CODE IN G ARRAY.

NEXT PAIR OF XC ELEMENTS.\tOTO 6510
***RtTURN TO MAIN PROGRAM (1340).

7000*********************************.*********************************
70"01*"~ " " SU«ROUTI\'E FOR ORING T/.'O FUNCTIONS.
7002* ONE FUNCTION MUST BE IN ARHAY * AND THE SECOND IN ARRAY G,
"7003*" THE"RESULTAUT~TUNCTION IS PLACED IN ARRAY H.
7004* CALLED 3Y THE MAIN PROGRAM ONLY.
7005* CALLS THE SORT SUBROUTINE AND THE MINIMIZATION SUBROUTINE.
7006***** *************************************************************
7010 PaPUT :F;1,X$ " \*GET FIRST TERNi OF FUNCTION FRQM F.
7011 IF X*<>"0" THEM 7035\*CHFCK FUR ZfcWQ FUNCTIONAL VALUE.
7015 INPUT :G;1,Y? ' A'*GET FIPST TERM QF FUNCTION FPOM G.
7016 IF Y*<>"0" THE'\ 7075\*ChECK FOR ZERO FUNCTIONAL VALUE.
-7020- PRINT :H.I,*OW X*BOTH INPUTS ARE ZERO. RESULT IS ZERO.
7025 PRINT :h;2r"." \*LOAD EwD-OF-UJNCTION M4RK.
7030''RETURN ' ~\*RETURN TO MAIN PROGRAM.
7035 INPUT :G;l,Yt \*GET FIRST TER^ UF FUNCTION FRO^i G.
7036 IF vf<>"0" THEN 7110\*FISST INPUT NOT ZERO, IS THE SECOND?
7040 F0« Xsl TU H9 \*SECOND INPUT IS ZERO.
70'45 - INPUT :F;X,-XS\**tSULTANT IS EQUAL TO FIRST FUNCTION,
7046 PRINT :H;X,X$

"7050 ~TF XSs"." THETI 7060\*LOOK FOR END OF FUNCTION.
N't XT X

7060 *SORr
7065 *REDUCE THE
707I0- RETURN '"" ' "'
7075 FOR X=1 TO H9
~T08T>~ —TM'Pirr:G;"r;Yi'
7081 PRPJT ;n;X,Yi

~70"85 TF
7090 MEXT X
7095'*SnRr THE "TERMS
7100 *KtOUCE THE

\*REPEAT FOR NEXT TF.RM.
\GOSUB 7200
fANT FN. \GOSUb
\*RETURN -TO f
\ * f - i«ST FN=O.

170UO
IN PROGRAM.
SECOND

\*RESULTANT FN = SECOND

OF 'FUNCTION.

-7I05~RETURN"
7110 INPUT :f-;l,X6

IF X?0"1M THE
PRIwT :M;1,"1"
PRINT :K;2,".«

rin
7115
712-0
7125

THE7r^ra95Y*LOOK- FOR* END
\ * R E P E A T FUR N E X T
\GOSt;8- 7200
Af'.T FN. \GOSUH 170oO

~V*PETURN TO MAIPJ PFOGRAM.
\ *GET FIRST TERM OF F IKST FN.

7130-\*rHECK FOH Ot\E FUNCTIOlMAL VALUE.
\*FIPST FUNCTION IS flNE. RESULT IS UNE.
\ * L O A D END-OF-HLE MARK.
\ * P E T U R N TO ^AIN PPUGRAM.
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7130" I'jPUT : b : l , Y S ~ \*(,ET FIRST TERf OF SECOND FUNCTION.
7151 If- Ybo" l " THfc'\ 715G\*CHFLK FOR ONE FUNCTIONAL VALUE.
7135 PRINT .•"•r»"ln \ *SECO f jD FK = 1, R E S U L T A N T FN =1.
71<JO PRINT :ri;2,"." \ * L O A U END-OF-FUNCTION M A R K .
71*45 RETURN \ * R E T U ^ M TO MAIN PROGRAM.
71U9 * M E I T H F _ r < l^lPiJT FN IS /ERP OH ONE. COMPUTE THE RESULT.
7iso Y=I " " " \*INTTIALIZE POINTER TO H ARRAY.
7155 FOR X=l TO M9 \*CQPY FIRST Frv INTO M APKAY.
7160 INPUT :F;X,XS \*GET TERM OF FN.
7161 PHI'MT :ri;Y,Xi \_*PLACE TERM IN H,
•716b INPUT :F ;Xf lVKi\*GET ^EXT TERM OF FN. " "
7166 IF Xi="," IHE^ 7180\*fcND OF FN?
;7170' "Y = Ytl " " \*NO.""l»*C POINTER TO H." '
7i7b NtxT x __ . __ _x*lr>jC POINTER TO F.
7180 "YSY*I " \*YE's". INC" POINTER TO H. _.
718b FOR Xsl TO^^lV _\*COPY G INTO H FOLLOWING F.
71"d7 ~ "lNPOr:G;X,Yt \*GET"TERM OF G.
7i8fl PRINT_:H;Y,Y$ \?pLACf TERM IN H.
7189 "~"IF Y *"=".'« "THfc"N 7r9b\"*LOOK F'OH "tNO OF FN G.
7191 Y=Y+1 \*FNO NOT REACHED. INC POINTER TO H.
7195 M E < T ~ X -" ' T*INC"POINT£« TQ G.
7195 *SORT TERMS. \GOSUB 7^00
7197 *REOMCE RESULTANT "Fu^CTin.\. \GHSUH" 17000
7199 RtTURP^ \*RETUfN TO "AIM PROGRAM.

7201* SUBROUTINE TO SORT THfc TER^S OF A FUNCTION.
720^* ' "FOMCTLONi "aO"ST"6t STU«EO~1M A R R A Y H"HEFORt
72ui* SORTING RULES: LENGTH OF TtR«, ALPHABETICAL, NUMERICAL.
7204* "CALLED BY OR A^O AM;" SUBROUTINE.
720S* CALLvS .^0 SUBROUTINES.
7206V** ****^ **•***»*************»***************************#*******#**
7220 FOR X=l TU 100 \*COU^T NUWBEH CF TERMS IN FN.
7230 — INPUT :~W;'AfZf " "~~\*GET"A TERM/' - '
7231 IF Zi = "." THEM 7f?50 \*EN() OF FUUCTIOM?
7240
72'49 *X = THE NUMBER OF TERN'S IN H PLUS 1.

7?50~TF~ X=2 THF'i 7S'>U " \ * 'CHECK"FOf t SINGLE
7252 X() = X \ * S A V E X FUR USE A3 SOFT LOOP
7255"Xr=~X " ~ \ * S A v T X FOR' STORE LOOP LIM
7260 FOR X=l TO XO-2 \*US6 A HUMBLE SORT TO ORDER THE
7270 I^POT~TF«rx»x>
7272 INPUT IHjX + l^Yjb \*bET A D J A C E N T TER^1 OF
7?7iT IF xSor'b T H f c N 731 OV*LOMPA"Hfc 7H£ TERVS.
7280 *MEVER3E THfc ORDER OF THE T^U

7 3 0 0 _p_11rlr__:JiLx f l ' X * _
7310 ME>T X" \ f t f?EPEAT"F l iK "iMEX~T PA'IR' UF TER'MS.
7319 * ONE TERM hjftS bfcEN F L A C E D IN ITS PROPER PLACE.
/320~~XO=YO-1 \ * D E C R E ^ E N r SOHT LOOP L I ^ I T E R .
7330 IF X0>2 THEN 72bO \ * H A V E ALL T F R V S bEEr* ORDERED?
73aO~XO = Xl " "~ X*?E"S." ' RESTORE" XO. " "
75U4 *OUPL1CATE TER^S rtILL f 0* BE



7345"Tr)R Xsl FOR EQUALITY.

7348
7350
7351
7355
7360
7365
7370
7371
7380
7390
7410
7420
7430
7431
7432"
7433

IF
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TO xi" " \ *COM JARF" A D J A C E N T

Uf :H;X,X$ \*GET A TERM.
X3=n." T^EM 7U?0\*E?,P OF FUNCTION?

INPIM :H;X+t,Yi\*NO. GET ADJACENT TEP'4.
IF XSsYS THEN 7360\*APE TERWS IDENTICAL?
*"JO. GET NEXT PAIR.\GOTG 7«10
X0=XO-1 \*YES. DECREMENT TER" COUNT.
FOR Ysx+l TO X1-1\*KEWOVE DUPLICATE TER^ ANO COMPACT H,

INPUT :H?Y + 1,XS\*GET TERM FROM H.
PRINT :H; Y,X4\*MOVt TERM TO ^;E<» POSITION
IF XSs^." THEN 7410\*£>D OF FUNCTION?

\*REPEAT FOR NEXT TERM.
\*PEPEAT FOR NEXT PAIR OF TERMS.
\*SORT TERMS BY LENGTH USIN'G

IN H.

NEXT Y

FOR Xsl TO XO-2
INPUT :H;X,XS
INPUT :H;X*t,

DO NOT REORDER.

7a70
7080'
7«90
7500
7800*
7801*
7802*
7803*
78oa*
7805*
7806*
7807*
7810
/815'
7820-
78JO
7835
7P40
78421

75/40"
7«50
T860h

7861
7862'
7863
' 78FZT
78701

7880
7890'
7895
7«96

- PRINT
NEXT X
XO=XQ-1
IF X0>2
RETURN

7«20

SORT

L2=LEN(Y$)
IF~UK=U2 THEN 7470V*IF TRUE,"
PRINT :H;X,Y$ \*REUkOER.

;H;Xtl»X$
\*REPEAT FOR NEXT PAIR.
\*nECREME"NT LOOP LIMIT FPK NEXT PASS.
\*SGf«TI«iG COMPLETE?
\*YES. WETUPN TO CALLING PROGRAM.
***********************************************

•"" 'SUBROUTINE'TO DISASSEMBLE A PRODUCT TERM INTO ITS
LITEKAL COMPONENTS. A LITERAL IS A VARIABLE NA^E OR A

" -COMPLEMftNlTED VARIABLE" NAVf TOGFTHfcR y.ITH ITS TIME TAG
' OR FAULT SYMBOL.

~ TERM IS-PASSED TO SUBROUTINE IN XI. LITERALS RETURNED
IN A4 ARRAY. CALLED £Y LITERAL SORT SUBROUTINE.

*****************************************************************
F5=0 \*CLEA» SPECIAL CHARACTER FLAG.
2$="" ' \*CLEAR DUMMY STRING VARIABLE.

\*IMTIALI^E POINTER TO Ai ARRAY.
\*COf-'PUTE LENGTH OF TFRM.

FOK X3=l TO L \*HEG1N DISASSEMBLY OF TERM.

Asl

--- IF"X3(:x5,ns"-"
IF Xi(;X3,l)>"2n

THEN 79(.0\*LCOK FOR SPECIAL CHAKS (-).
THfrg 7900\*LOUK FOR TI^E TAG (NUMERAL).
THEN 7900\*LOOK FOfc FAULT SYMBOLS (J/*).

IF Fbol FMtiM 7910\*EMD CF LITERAL REACHED?
\*YET5T" "PLACE LITERAL IN AS ARRAY.
*END OF" LITERAL IS INDICATED /'HEN A SPECIAL
CHARACTER IS FOLLOWED BY A LETTER.
*TMF LETTER IS THE FIKST CHARACTER OF THE
*NEXTLITERAL.

\*BEGIh CCNSTRUCTUG NEXT LITERAL.
\*CLEAR SPECIAL CHARACTER FLAG.

Z*sx*CX3»l
F5=0

GOTO 7920
\*INC POINTER TU A$ ARRAY.

*CO^TI^^Ut PROCESSING



7900
7910
7920
7930

7950
8000*
8001*
8002*
8003*
80 Oa*
8005*
dOOo*
8007*
'800H*
8010

"8011
8020
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FS=1 \*SF.T SPECIAL CHARACTER FLAG.
Zh = Z i> *XH :x3 , 1 } \ *COf ,STr tULT L I T E R A L .

\ < E X T x3 \ * R E P E A T FUk N E X T C H A R A C T E R OF TERM.
A l ( A ) 3 Z * \ * L O A O L A S T L I T E R A L OF TEH* IN A* A R R A Y .
Ai i (A+n = "." \ * L Q A D Lf iD-OF-LITERAL * 'ARK.

\ *R tTUPN TO LITERAL SORT ' SUbROUTlME.

Mt TO PEPFOhtf THt LOGICAL AND OF
f/vP FI.INCT jnfgS.
THF INPUT FUNCTIONS AKE PASSED IN APRAYS F AND (..

THt PtES'.'LTAN'T FUNCTION IS RETURNED IN ARPAY" H.
CALLED 9Y_MAIn PROGRAM (SIM2) AND RACE PROGRAM.
CALLS "̂ £"13 PRODUCT DETECT SU8R (8250 J, ' I I TERAL SORT

SUHhl8o50), TtR>« SORT SUBk(72QO)* AhD MINIMIZATION SU8RU7000)

8030
8040"

8050
8051
3052
8053
805'4
8055
8056
8057
8058
H059
8060
8061
8062
_806i
606'4
8065
8066
80*7
8068"

_dj) 69
807U~
807b

INPUT :Fjl,Xfc
IF xV="0" THElM'6030
INPUT ^G;1,Y1>
IF ~ Y * < >" u " T HE \ 8 0"S 0
PRINT. :H;l,»a«
PRINT fh;2,"."
WE TURN
IF m-n\ "" THFN 8058
IF Yf<>"l" TH£v. 806H

\*CHECK FOR ZERO Fhi VALUE.

A*CHtCK _FOR_ZERO FN VALUE,

\*RESULT IS ZERO.

\*RETURF" TO CALLING PROGRAM.
\*CMECiv FOR Ufv-E VALUED FUNCTION.
\*CHFCK FUR OME VALUED FUNCTION.

! X = l TO M9 \«2.JO FN ONLY IS ONE VALUED. RESULT = F.
I'MPUT :F;X,Xi \*GtT TER^ OF F.
PRIN'T ":"H"; X,X$ V*PL"ACE IN'H A'PRAY". " "
IF X$ = "." TH£r« 9160 \*EN'li UF FUNCTION?

X "" Y*«F.PfcAT FOR NEXT Tt^M,
TU Fijr jCTIO.-i H E D U C T I O N STEP. \GOTO 81hO

" I F - " Y ^ < > n l " THE.N 8 0 6 2 \ * > - S T F\ IS 1-VALUED. IS THE 2ND FN l-VALUED?
P R T N T ;H; i f " i» \ *«OTH FMS ARE 1-VALbED. RESULT IS 1-VALUEO.

_\*RETUP.\ TO CALLING
\*1ST Ff, IS 1-VALUEi;.
\ *KESULT = G.

IS MOT.
r-JPUT J^G;_x,Y
PRINT :4Vx,Yi
IF YS = "." THfc\ 8l60\*F.Np OF FUNCTION?

ME.~XT~X ~ ""
*PRQCE^ED TO MIN IM IZAT ION S T h P . \ G O T O 8160
wsl \*"iE"IThEh " i r .PU fTS 'CONSTANT-VALUED. IMfPOlNFER TO H,
P W I f M T :H;1,"0"
P R T ' ^ T ;H;2» ' . "
FHH X=l Tu H9

_N*LN_ ITTay^E H_l!i 0-VALUE.

N PRODUCT-T tRM f - O R M A T I O N LOOP.

5090
80"9V
8092
8093
8100
8110"
8111

F O R _ Y = 1 _Tv) H9 \*»tr.IN_ LOOP Fi jk1 ACCESS TO G.
IflP'GT :G"; r ; "YS\*GET TE'R^ F"ROM"G;
Z k = X f t Y S \ *FUR^ PRODUCT OF TERMS.
PHI.M"T"":H;rt,"Z l8\*PLACE RESULT IAI H.

FOR ZERO PKPDUCT.\GOSU8 825u
G F0f< Ef iD OF FUNCTION,

IF YS="." THEN 8130
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8120
8130
3131
ai'40
8150
8152
8153
81S5
8160
8165
8167
8170
3175
8180
3190
3200
8210
8250*
8251*
8252*
8253*
6254*
8255*
H256*
8257*
8258*
8260
6270
8280
8290
8300
8301
8310
8320
8330
8332
833a
8336
83ao
8341
3350;
8360
"8365"
d366
3370
8390

OF G. GET
FOP END f'F

MEXT TERM.
FUNCTION.

IF X3=" ,

IF rt<>1 TnF'* 8155
PRINT :H; t , "y "
R E T U R N " '

PR INT :H;.<V.»
FOR" X = l TO H9

INPUT : H ; X , X J
IF XJ="." THEN"

0-VALUE RESULT?

IN EACH TERM.

8aio
8420
8430
3440
8450

AiEXT 1 \ * K O T
F ;X-f 1 ,X$\*CnECK
." THEN "150

\*NUT E'iD OF F, GF.T NFXT
\*ENO OF BOTH FNS REACHED.
\*Y£S. LOAD 0-VALUE IN H.
\*RETUfcN TO CALLING PRPGRA.*.
\*MO. LOAD ENU-OF-FUNCTtON VARK.
\*BEGIN MIM STEP BY ORTJEPIN'G LITS
\*GET A TERM FKOM H.
«190\*END UF FUNCTION?

*.>JLi. ORDER LITERALS.\GOSUB 8650
pfUNT-;H'X,Z;S ~\*PEPLACE ORDERED TERM.

NEXT X \*f»EPEAT FOR NEXT TtHM.
*QRDER TERMS OF THE FUNCTION.\GOSUH 7200
*KEMOVE HEOUNDAAiT TERMS.\GOSUH 17000
RETURN \*RETURN TO CALLING PROGRAM.
*****************************>********+*******************+******

" " SUBROUTINE TO CHECK FOR ZERO PRODUCT TERM.
TERM TO BE CHECKED «AS FURMED BY THE AND SUbROUTINE

AND AAS PLACED IN THE H ARRAY. THF TERM IS RETRIEVED FROM H
FOR PROCESSING. IF THE TFRM IS 2ENO, THE POINTER (v^) TO THE
H APRAf IS NOT INCREMFNTFD vHICH RESULTS IN THE TERM BEING
OVERWRITTEN BY ANOTHER TERi"!. IF THE TEH* IS !\JON-0, n IS INC.

CALLED BY THE A.^D SUBROUTINE.
A****************************************************************
C=l " \*SET'THE SPECIAL CHARACTER FLAG.

\*SEt THE MINUS FLAG.
\*CLEAP A TEMPORARY VARIABLE.
\ * C L E A R A f i O T H E R T E M P O R A R Y VARIABLE.
\*GET TER^ TO BE ANALYZED.
\*COVPUTF;- LENGTH OF TFRV.
\*BEGIM TERM ANALYSIS.

Y*CA,1) \*EXAMJN£ A CHARACTER FRO'-i Y$.
XJ>"Z11 THEN 3350\*MUN-ERAL? "
X$="- " THEN 3350\*^INUS SIGN?

THEN 8350 \ *STUCK-AT-0 SYMBOL?
IF X'bs"!" THEN 83 '50 \ *STULK-AT-1 SYfiPCL?
ir C = l 'THE^r8400\*END OF LITERAL?
*YES. LOOK FOR ITS COMPLEMENT. \GOTL1 8420
C = 0 ' " ' \ *SPECIAL SYMBOL FOUr'D. C L E A R FLAG.
IF X4<>" - " THEN 8 3 7 0 \ * w A S TH£ SYMBOL A - ?

='0 " ' \ *YES." CLFAF FLAG. '
*GET NEXT CHAPACThK.\GOTC b600
IT D<>! THEN 3400\*CHECK FOR COMPLEMENTED LITERAL.
Z$ = Zi + "-" \*NL)T COMPLEMENTED. INSERT MIHJS.
7?=ZItX5 \*CONSTRUCT TEST LITERAL.
*GFT MEXT CHARACTER.\GUfU 860U
C=l \*SET SPECIAL CHARACTER FLAG.
61=A \*SAVE POINTER TO Y$.
FOR 9 = 81 TO L \*FIND T'EXT LITFPAL IN TEPM.

;h:«,Vl \*GET THE TERM FROM THE FILE.

0 = 1
z $ = w w

INPUT :H;«,Y'

FOR A=l TO L

IF
IF X$="-'
IF X$ = "*'



8451"
8460
8462

"8466"
8470
84~71
8480
8490 "
8500
851 0
8520
"85 $0"
8535
"8540
8550
"8560
8570
"8580
H590
8595"
8600
8610
8620
8650*
8651*
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"x$=Yj»(:B,l ) \*GET A CHARACTER OF THE TERM.
IF *S»nZ" THEN 84«0\*A \UMRAL?
IF" x:B = "-" THEN 8480\*A MjfjuS SIC,f.'?
IF_xfc = "*n _TntN 6_480\*STUCH-AT-0 SYMBOL?
IF x*="i" fnfcN "8480\*STUC*-AT-1 SYMBOL?
IF C=l THEM 8490\*FKn OF LITERAL?
"*YES. COMPARE TO "TEST LlTERAL.\GOTO «510
C = t> \*SPEC1AL CHftRACTER. CLEAR FLAt».
Hi=B5fX$ \*CONSTRUCT~LlTt'RAL.
*G£T Nt'xT CHARACTER.\*GOTO 8540
IF Z5="HI THEN 6620\*COi^PARE AlTH TEST LITERAL."
C=l \*NOT = . SET SPECIAL CHAR FLAG,
Bl = n" " " "" "\*CLEAR Tt^PORAPY VAKIAfc<LE.
*SEARCH FOK NEXT LITEKAL.\GOTO 8450

IF
c=~
D=l

b
Zi=8*

8$ = ""
"•DEVELOP"
!T A

_ _
\*KEPEAT FOR NEXT CHARACTER.

THEN 8620- \*CONPAHE LAST LITERAL *ITH TEST.
\*SET SPECIAL CHARACTER FLAG.
\*SFT THE MINUS SIGN FLAG.
\*CLEAR~A TEMPORARY VARIABLE,
\*CLEAR ANOTHER TEMP VARIABLE.

A"MErt TEST LITERAL. \GOTO 8320
\*RF.PEAT FOR NEXT CHARACTER.
\*IM~OM"-0 TERM. INC POIiMTER TO H.
\*hCTURfy TO A.̂ 0 SUBROUTINE,

A PRQOUCT TFRM.
AMD" THE SORTED

H65i*
"665 a*
8655*
8656*
8660

8668
8670
8680

8700
"3710~
8720
871"0"

"8745"
8746
"8750
87oO_
8770
8771
8780
8790
8800
8fl05

ME _TO SOPT THE LITERALS IN
LITER 4T.S ARt P'ASSED TL« SUBROUTINE" P' 2$
TERM IS RETURNED IN 2*.

CALLED HY'ThE AND SUBROUTINE."
_ CALLb THE TERN1 DISASSEMBLY SUBROUTINE .

******************************************************************
*DTSASSE^B|.E THE TERM INTO Li TFRALS. \GOSUB 7HOO
c._ff \* INITIALIZE" COUNTER." " " " " ' ~
H1=A __ \*GET NUNfaFK OF LITERALS IW TERM FROM SU8R 7800
F~UH~A=TW HI" S*"SO»T"THE LITERALS IN A* USING "A RUP-dLE "SORT. "

IF A J C A + Us"." THEN 8740\*ENO OF LITERALS.
IF "A"3(A~)"<AblAtl)" THE'N "8730S*CU^PARE T«0 LITERALS.
Z*=A I . (A ) \*RE-ORL>F;KING NEEDED. S A V F M*. L ITERAL.

~"N;*SKAp PLACES OF THE T*O." •
\*CUMPLFTE ThE S/-AP,

IF

j P~~~A~
IF
IF
*->«

FOR bM> Of SOW U
\ *D fcCRfcAS"£ LOOP LIiyIT." CONTINUE" SO«T.

FOR - \ iEXT P A S S THROUGH THE LIST. \GOTQ 6670
sT"~rir?0 \ * "5 0 ft T Ct JKPCET E ~ " L 0 0 K " F 0 R~ & U P L I C A T E L I T E R"A L S ,

A*£A + 1 ) = ".*_ THEN «P30\*LOOK FOR EfiU OF L I T E R A L LIST.
A 4 ) ( A ) = A j . ( A > l )" TriEN 67«0\*LOOK ~F OR IDENTICAL LITERALS".

pT I'JE^TICfL. COiv-TlHiiE SEARCH. \GOTP 8820
t.*l " " " \ * INC C O U N T E R . "

riO = A TO 20 \ * R E N O V E DUPLICATE LIBERAL FROM LIST.
Al.(BO)="A5"(80+l U*"SHIF'T "A L ITERAL.
IF AMHO) = n." THEN 8P20\*EMD OF LIST?



38 ID --- NTXT T30
8H20 N E X T A
383(T~r$ = '"T ----
8835 FOR A = l TO 20
BtfUO --- IF AHA)::"
B850 zs
8860 ~fcEXT~"A
8870 RETURN
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" \*CGf TINUE SHIFTING.

\*REPEAT F- OR NEXT PAIR.
" \*CLF.AP TEMPORARY VARIABLE.

\*BfcGIK- RECONSTRUCTION OF PRODUCT
THE1\"8870N*ENO"OF LITERAL LIST?

\*NO. APPEND TO TERM.
\ * R E P E A T F-4JK N E X T L ITERAL.
\ *R£TUPN AMD SUBROUTINE.

TtRM.

_
9 0 0 0 * *V* * * *^* **********************************************************
9001* SUBROUTIfJE TO TRANSFER A FN FROM AN ARRAY TO A FILE,
9002* "'FUNCTION-IS ALWAYS TRANSFERRED FROM ARRAY ri. THE FRF IS
9003* EITHER DLD1, OLOO, N£lwO, OR NEM AS A FUNCTION OF J AND S.
-9003* ~CALLEO"BY THE MAIN 'PROGRAM (SIM2).
9005******************************************************************
900B, INPUT = 0 \*RETURN TO flQRML I^PUT MODE.
9010 CLOSE :G \*CLOSE FILE ASSIGNED TO CHANNEL t.

ON~GJ"GOTO «90lfl»9016»90l8,9020\*OPEN FILE TO CHANNEL G,
oPEM "oLoi" ro :i, INPUT UPDATE
*GOTO'^E:xr-STEP" "\G070 9022
OPEN "OLDO" TO 12, INPUT UPDATE
*GOTO NEXT STEP \GOTO 9022
UPLN "Nt*0" TO :3. INPUT UPDATE
"*GOTO MEXT~STEP " \GOTO 9022 '
OPEN "NEM" TO :U, INPUT UPDATE
XS = N(I1/1) ------ ~\*GET FUWCTION NAN,£.

9040 \*CHECK FUNCTION FLAG.
™" ~V*0-FN BEING TRAr'SFEREO. Ai)D - TO NAME.

\*CO^VERT TIME VARIABLE TO STRING.
~~ '\*APPEMD TIME TAG TO FN NAME.

\*APPEND = TU FUNCTION NAME.
-S + 3:Y5*U1-1)-H,XS\*LOAD UAME IN FILE 1ST RCD.

FOR *=l TO 1000 \*BEGIN TRANSFER OF TEHMS.
"- INPUT" :Ft,0(,X$ — \*GET 'TERM* FROM ARRAY H.

PRINT :J-2*S*J-S*.4f XJ\*PLACE TER^ IN FILE.
IF X$ = "."~THEN 9100\*FNO OF FUNCTION?

MfXT X \*MO. REPEAT FOR NEXT TER*.
T'vlPUTsJ --------- \*CHAMGE INPUT N.ODE.
'RETURN \*RETURN TO VAIN PROGRAM.

~TO 0"0 0 * * * V »"5P * *-*"* *~*~* * *V *T* * *"*'* A*'***"**************************************
1000V* SUBROUTINE TO r.QMpAHE NE*» FUNCTION Se T TO OLD SET.
-1000-2* — FUNCTIONS- A PET ACCESSED FFOM THE OLD1, OLOO, NFwO, AND NErtl
10003* FUNCTION FILES, IF THE w» SETS OF FUNCTIONS APE EQUAL,

— TOOW* -- |\n)̂ r~TS~RETURrcFD~. —OTHEPWISET'WOsO
10005* CALLED BY W A I N PROGRAM (SIM2)

9oia
90J5
9016
9017
90l«
90T9
9020
9CT22 XS = N(I1/1)
9025 IF J<>0 THEN
"90'30-XJsXS*"-11 --
9040 Z?=STR(TJ
9oar~xr=xs>ZJCT2)
9045 xJax$+"="
9060 PRINT
9070
9075
9076
9080
9090
9100
9200

IS" RETURNED.TS
CALLED

1 0006"*"*******"***"**** **************************************************
lOOOtt CLOSE :l\CLOSE

TO
TO
Tf)

Ml

10011
10012'
10013

OPEN
OPEN
OPEN

10015 TOR X = l
10020 INPUT

"OLOO"
"NE7<On

TO

:2\CLOSE :3\CLnSE :4\*CLOSE ALL OPEN FILES.
-trf- INPUT UPDATE
:2» INPUT UPDATE
:3, INPUT UPDATE
:4, INPUT UPDATE

\*BEGIN
If 5*S;Y5*(X-l)tl, BS\*GET
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fOOuo ' "iTxPUT :T-V*S;Y5~*(X-t ) + l ,C-5\*GET FM

[ 10045 INPUT : t t 3 * S , H J > \ * G t T TF.R* t'F 1ST FP.
; " 1 0 0 4 7 " INPUT :a-3*S,C 'o " \*GE7 TFR" I'F 2ND Ffc.

10050 ___ IF 6*=CJ JrtflJLOO?9 \ *TE f rMS EGU/L?
" fO'055 R E T U R N " " " ~ ~ " \ * U O . THtN FNS 'JOT EQUAL."

10060 ___ IF ^ = "._" JHfJ l o 0 8 0 \ * Y t S . END OF FN?
""10'OfO *C()fJt" l f jTjE' C A M P A R I SfJN.". \ G C T O IuOU5 '

10080 INPUT : 2 tS ;Y5* ( ' x - l m»J%\*GP. T F N NA''E.
TCT100" " INPUT " :3-S" ;YS*(x-U + i , 'KJ\*GtT P^ NAVE.
1_0105 _INPUT :^+_S,jJJ ___ \ *GET TER^ OF 1ST PH.

' 10107 ~ I -MPUT" : 5-S,K$" " \*GE"T TERM OF" "2ND FN.
'_10ll(L _Ifi J*a!l*_T^!LjL?L2?l. \*T_tf<MS EQUAL?
' " 10115 " " RETUK,\i " " -\*NO". THEN'

10120 F J". THEM 101«0\*E^O UF FN?_
10"! iu *NO.

_10_1<IO N P X T _X_ ___ ____ \*F<EPEAT FOR NEXT FUNCTIONS.
iOl"50""M)sf ' " " \ *FUNCTION "SETS IDENTICAL.
U}J60_WETiJH'J ________ _ _ \ *RETURN T O _ » * A I M PROGRAM (SIM2).

UOOl* _ SUHROUTI\E TO PRINT TEST-FUNCTION IDENTIFICATION
nO'O?"* TCS'T-PTlwCTlOW" PROUDCT TERM'S" IN L IST FORMAT.
11005*****************************************************************
ifooe * p R i r r HEAOfc'R" INKO POP UNSPECIFIED FAULTS
11009 INPUTsO
11010" PRI . iT "OUlPUT-L I i v ) f c= H ; 0$ J

11011 P R I ' J T
'

11020 PRINT
11030" P~«lNT"TEST-FUNCT10fos " ;
110a9_*PRINT L IST O F _ T E S T FUNCTION TERMS.
l fo5o~FOH "x = i Tfl"20"n " "
UQ6Q INPUT :H ;X ,X t .

11070 _ _ PRINT T & 6 C 2 0 ) ; X 1 >
flOflb" P R I N T "

11327

17000*****************************************************************
TTTOT*

17002* A f - U N C T l O - ' l IS S&IP TO 6E MINI^IZED _CJM THIS C O N T E X T } I F I T
UTKTAINS \Q RFOUNO'AfT PRODUCT TFrtKS. " HENCE " THE" SUbRUUT INE

1 7 0 0 a * R F ^ H W E S DUPLICATE TfeP^s AND TERMS CCVEREU BY ANOTHER TERM,
I70TTS* 3~njf7CT I ON ' I S"~P^'sSFtT Tn~TFTE:~SUBROUTlNE" IM" A R R A Y "H." ' "
17006* LM§_H-:DU9_EO_ FUnCTI? r J-l RETURNED IN Ai - 'RAY H.
70C7* ""CATLLlTT iJV'THF" AND S'uTiRCUTlSiE A> 0 THE OR "SUDROUTINET "-

I 7008* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
l /O ly "FO«" xsf TO X2"-1~ ~ "N*EXAMI \E" fcACH T tRM OF THE FN.
17015 IiMPUT : H ; X , Z S \*GET A TERM FROM A R R A Y H.
17011) 1F~2S = "VM "THEN '172?1)\*ENDOr FUNCTION?
17020 X5=Zi \*NO. COPY TERM in XA FOR PARSING.



~ 17 030
17040
17050
1706^0
"17070"
17060
17090
17091
17100
17110
mi 5
17116
17120
17122

T712S
17130
17135
17140

"17H1
17150
1715T
171S5
"17160
17165
17170
17180
-17185
17190
17195
17200
17210
17220
20000
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INTO" LITERALS.\GOSUD 7800

FOf? V=l TO 20 \*CO^Y LITERALS TO ARRAY 05.
" D*C/)=AHY)\*rOPY A TER".

IF At(Y)="." THEN 170HO\«END OF LIST?
•UE*T"Y" " ~\*NO. REPEAT "FOR NEXT LITERAL.
F0« YsXM TO X2-l\*COMPAKt ABOVE TERM TU ALL OTHER
" " INPUT :H;Y,ZS\*GET A TERM FRQI* ARRAY H.

IF Z$="." THEN 17210\*E*D OF FN?
" X$ = Z$ ~"\*COPY TERN" TO X$ FOR PARSING.
*PARSE Tht TERM iwTO LITEPALSNGOSUB 7800
F5=l ~ V*INITIALI2E FLAG INDICATING

*A REDUNDANT TE«M.
FOR 6=1 TO 20\*COMPARE LITERAL LISTS PF TwO TERMS.

IF F5=0 THEN 17200\*CHFCK FLAG FOR NO REDUNDANCY.
IF D$(8)s".11 THEN 17170\*ENO OF LIST?
FOR A=l TO 20\*SLAN LIST OF 2ND TERM.

IF A$(A)=°." THEN 171bS\*ENO OF LIST?
IF A$(A)=D$(b) THEN 17160

" ~ " * C O M P A R £ LITERALS O F T ^ O LISTS,
F5=0 \*LITERALS ARE NOT ALIKE.

' *CLEAR FLAG TO INDICATE NO REDUNDANCY.
\*h£PEAT FOR NEXT LITERAL OF 2MD TERM
\*MATCH FOUND. POSSIBLE REDUNDANCY.
\*REPEAT FOR NMT LITERAL OF 1ST TERM

MEXT -
F5=l

NEAT B
FOR C=Y TO

INPUT
TERM

NEXT
NF.XT -X
RETURN
FND - -

X2-l\*2NDr TERM REDUNDANT.
:H;t-U,Z*\*GET A TERM FROM

PRINT :H;C»2S \*PLACE TERM IN
N E X T c \*REPEAT FOR NFXT
*GET NErt ?ND T£RN'.\GOTO 1709Q
Y \*R£PEAT FOH NEXT TERM.

\*RFPEAT FOP NEXT FIRST
\*RETUKN TO CALLING PROGRAM

DELETE FROM H,
H.

POSITION.

' tV'U.8. GOVERNMENT PRINTING OFFICE 1979-640-247/278 REGION NO* 4




