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Application Program

IBM 1401 Decision Logic Translator (1401-SE-05X)

Program Reference Manual

Design logic is captured using a FORTRAN-oriented

decision table language. The logical statements of this
language are the input to the Decision Logic Translator

system. After decoding the statements of a table, the

system sorts them according to commonalities in rows and
columns in order to produce an efficient output program.

The sorted rules are then translated into FORTRAN statements.
This process is continued table by table until all tables of

any single run are translated into FORTRAN statements.

This manual illustrates the use of two IBM forms:
"Decision Logic Coding Form' (X20-8024) and '"Decision
Table'" (X28-1630).



Copies of this and other IBM publications can be obtained through IBM branch
offices. Address comments concerning the contents of this publication to

IBM, Technical Publications Department, 112 East Post Road, White Plaing N. Y.
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GENERAL DESCRIPTION OF PROGRAM

The Decision Logic Translator reads, lists and validity-checks each condition row.
Extended entry rows are reduced to limited entry. The number of "don't care" cells in
each row is counted; the rows are sorted so that the rows with the fewest "don't care"
cells come first. However, extended entry rows are sorted to the top unless there is only
one nonempty cell in the row. Treating eachY asal, Nasa 2, and. or E as a 3, the
columns are sorted on their value. These sorts bring together similar groups of
conditions. The condition area is scanned to detect identical groups of conditions within
two or more columns. Insofar as possible, only one set of IF statements is generated

for each pattern of conditions even though the pattern appears in more than one column.
This process minimizes the size of the object program and maximizes its efficiency.

To process the action area the Decision Logic Translator reads, lists and validity-
checks each action row. Extended entry rows are reduced to limited entry, and the
action area as a whole is validity-checked. Each formula and list is read, edited and
stored on tape. The relationship between the sorted and unsorted columns of the
condition area is stored within the computer. Each action rule can then be correlated
with the proper condition rule without sorting the actions. One or more FORTRAN
statements are generated for each nonempty cell in the action area. To conserve
space in the FORTRAN object program, complicated formulas and all I/O operations

are coded out of line if they appear more than once. The RETURN action is also coded
out of line.

When all tables have been processed, the user must supply FORTRAN control cards,

correct nonfatal errors, supply FORMAT statements where necessary, and compile the
object program.

PURPOSE AND OBJECTIVES

The program was designed to ease the burden placed upon those who are responsible
for implementing an Automated Design Engineering system. The Decision Logic
Translator substantially reduces the time and cost required to implement such systems

by minimizing the amount of programming required to convert from decision tables to
FORTRAN program.

CONTROL AND AUDIT TECHNIQUES

The Decision Logic Translator has complete error routines to handle tape read/write
errors. These routines are hand-coded to conserve storage. No audit trails are
maintained in the strict sense of the word, but counts are kept of the number of records
written on tape and the number of tape errors encountered.

TAPE ERROR ROUTINES

For a tape error condition, the tape is backspaced over the error record. The numbers
771 (for tape 1) or 772 (for tape 2) are placed in the A and B registers and the machine
halts. Pushing START causes the program to execute the tape command again and



proceed if an error condition does not recur. The end-of-file or end-of-reel condition
follows the same procedure except that the A and B registers contain 991 or 992 for tape
1 or tape 2, respectively.

TIMING

After a program load time of 40 seconds, each table takes between five seconds and
four minutes to translate. The average time per decision table is one minute. Most
errors are detected within the first quarter of the processing time for a table.

RESTRICTIONS AND RANGE
® The number of columns (rule) must be less than or equal to 40.

® After reduction of extended entry rows to limited entry, the number of condition
rows and the number of action rows must be less than or equal to 90,

® After reduction to limited entry, the net size of the condition area and the action
area must be less than 1, 000 cells.

® No more than 50 references to any table may be made by the DO TABLE instruction.

@® No more than 100 FORTRAN statement numbers may be required by the object code.
If more than 100 numbers are needed, alphabetic symbols have to be used.

® The number of closed tables requested in one run must be less than or equal to 20.
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INPUT/OUTPUT DESCRIPTION

INPUT

Coding Sheet

Figure 1 shows the coding sheet to be used.

Figure 2 contains examples of source language instructions inserted in a coding sheet.
This illustration is not a program but a listing of the various ways in which each

command may be coded.

Acceptable Source Language Instructions

Condition area

GE -- Greater than or equal to.

GR -- Greater than.

EQ -- Equal.

NE -- Not equal.

LR -~ Less than.

LE —— Less than or equal to.

Action area

SET -- Set operand 1 equal to operand 2.

INCREMENT -- Increment operand 1 by operand 2.

MOVE -- Replace operand 2 by operand 1.

DO FORMULA -~ Compute the formula specified by the formula number in operand 2.

DO TABLE -- Perform the logic and computations described in the table specified by
operand 2. Then perform the next requested instruction within this
table. All closed tables (those tables performed by a DO TABLE com-
mand) must always have a RETURN statement to return control to the
calling table.

READ -- Equivalent to a FORTRAN read instruction.

PUNCH -- Equivalent to a FORTRAN punch instruction.



IBM DECISION LOGIC P .
CODING FORM

SYSTEM ANALYST

PAGE OF DATE

‘n sTUB
e -::E GFi | oPERans | Jorz] opemanp 2 Joes] GPERAND & JoPs| optmano 5 |ows) RAND &
Oi |02 o3 Jos|os|os|or [os e [ 15 [w 7] w]iw |20 2 |22] 25| za
- A T T T ST -~ A A 4 A 4 4 ) A i i i i i i i ' A 'l i A Il L i A i A i i A 'S i
T L T I TR W T NSNS W VN S W W S 'y TN T O T - L i A L I A 1L i A A L i i L L L i i i i i i i L
i_i i At b b A A A 4 A A 4 4 i 4 i 3 A d & b 4 4 4 i i i A i A A A i A ' A A A 1 i e i A A i i i il
e B Gt iy vk eoraa b vadp c b b obg Lo Lo oy Pl et e bl g bl el lalada el i bbbl
i i ¥ TS N Y T 1 O T L L L 1 1 i i i i L L L 2 L L L L L L - —
-1 i At A b b b 2 b b A A A 3 4 & O TS -1 i A i I A i A A A A A A L 'l A e L i A 'l i 1 . -
A N Pl SIS WP S Y T SRR PSS IS ([ RIPRE G S G T £ SUUS (W ST GO ST (e Mrom srtel s coe sy SIS SPUE SN S RSV PED SN RN S AR SN ST S
i A b b A A A A 4 & & A 5 R T A i A A A A A " A i A A i i i A s ' - - i - - -
A A A b b b b b de b b A A A 4 L 4 3 Ad s 3 A 2 A i A A 'l i Il I A 1 i i i Il il L A i A . s A L A Il 'l
i1 i b d A b A A A 4 A i d i i 4 T T - A A Il i i i L i A A A il A 1 i A L A A il i A A A
L I T T - I - A i I A i A A A A i L L i ] I A A A 't i i L L A
- i o b L b A A A 4 4 o 4 4 4 4 | T -1 i L 1 Il i i L A A A A L A ] Il i L 'l L 'l . 1 1 1
L 1 | T N N T - S W R T T W 1 A - - A 1 A L A 'S A i A I A i A A A A L A 1 1 L
N TS S S GO S T o YA T 50 SV o T O VP (T o O D T U o S Tt KV VG LA U ST Larvmd D0 S DS UATR (LS A AT WP ATUR SRR ST SN
-t i A b s b b b 4 b A 3 b A A 3 3 ) Ab b A A L i i i i i i i A e i i i i i A L n L A L A L i L A
-t i hhchde e A A A A A 3 3 3 4 L L T T N i i i i i i A A i ' i Il i Il i I L A A AL A A 'l i
A T TS T .- S TN ———1 A A i ] i i A i i A i A i i i A A A ' A 'l 4 i A
i ] Aot A i i 4 2 8 4 3 3.3 3 T T T 1 i i L i i i i A i i A n A i 1 i L L i L L 4 1 H
- |l At b bbb b A A4 L 3% ) Bkl A i i i i i i i i i i i i i i i i i A i ' 'l i A ']
- 1 A A A A A 3 4 3 4 4 4 A 4 4 14 Al d i h L i i i i i i i i i 'l A il i A i L A A L Il L I L i
il i Aecddo b A b A b A A L 2 L 1 L & |- i i i i L A A A A A n i L A A s A1 A L A A | -
11 i At b bt b b b i 4 4 4 4 & 3 i T T T -] i i i i i i L L i i i L i I i i i i A i i i L i
I U NS TR W S Y W WU W v e M S (PO N PR P PN R W N R (N PN D A I P P I I PO ISP T
[ s o 15 20 25 30 33 40 a5 50 25 &0 65 70 [0 80

COMMENTS

Figure 1. Coding Sheet



DECISION LOGIC

Printed in U.5.A,

Form X20-8024
CODING FORM
SYSTEM ANALYST
PAGE OoF DATE
a sTue ENTRY
b o £ ori | openann | | opi] oremanp 2 Joes] opemano 3 |ora] oPemano 4_Jors] oreRawo 5 Jore] opEmAWD &
01 |02 Jos [osa]os|os [or JosJos | o [ n [ | a]| s[5 [ .| 7] m]m [20] 2 | 2223 ] 2a
0NN IVE, ALEHA oo b eawniaa o BRI Bl Eal . legl ml LI T T LT LT, gl
00zioz| '\F BETA . ...,  [E& , . ... .|, [GAMMA | JEPSLON) [DELTIA |, |, i il ] 1 [

ololz O-h l'.Fx lzlEl-TlAI PR T I SR AT L|E. e ‘.' non -Y 1 i M 2l i ' nu " i M i " " ", N i i i

olol5 ol| ' IFI IAILIFIHA T T TR -] L‘R‘ S IY IY I. J. l. I- IE L 1 A ¥ - s A ' - " A A - A I s A A

00302 NF ALFHA , , . . ... 1EQ V. 1ol v]elel B 1,1, P AP R P P A I Pl P R

00303 [IF ALPHA . . .. .. \SA S I (1 . N AL ¢ O ¢ O o Y [ | I edoles o g

00304l [IF BETA . ... ... .[EQ GAMMA | Y| N Y| M| Y| M & p 8l L ;

01014 i S-E:Tx zAngPIHIP‘- i I '- Al }-’pu " 1 x_L X i il o i M M x- i s e Ll . i i 1 e
i_i i Ilel-r| C&LIPIHIAI Lt i Al i =l Ll b A A L |} L L 3[’ Ol i L I. 0' i A 5]‘ oI 1 i 1 '} L i i 1 L i A A
sal I INCREMENT ALPHA IBY V.0 0 b 1 b b bbbttt bl bbbl
A_i A Il lutclRtEl“lEluth lAILIPlHIAl Bl‘fl Ah h b A A s i ll. 0l 'S i zl. q i e ‘l. 0' A L A s 'S .IJ. i i L ' . -
i s " MO-V-E- nal'.sa A s 4 4 4 4 3 Tlol IAILIPIHIAI i n xu " L . L i . i x. L " i . " " " L " " " " i
P M-olv.E- -5-'|51 Aid M T.o. FE T M AbL PIH ‘l N IB‘E Tnh' E..kIM.'“ Au i : i N i " i i " i
- i A 4 L & & A 4 4 A A 1 L i A L b A i L i i i L L i L i i 1 ' L i i I} i i i L L L I} i L '
AL L AL IFIO;Rl“UILIA! Al i L 3§ 115l [ - A i Kl i 'S 'l .! i i i Xn i 'l i A A i L i L 1 'S i i
o1, | PO FORMULA . ., feacicaa el § e AL L] I I e I pal ST I
L4 A i 3 4 & & 2 2 A A 4 & 1 i A4 s a A 4 4 i i A i i i i i i i i A i i i i i A i i i i A i
A_i ' Dlol I‘T.IA IBI_L-IE_I Al ii 3 i i 11.3 :TJ i i i i ' xl A . i -l i 1 ' xl A i i i i s A i i A A A

A A DI.ol ITIAIBILlel I S T - Loa i i i i i i i i lls 5I A i ‘!3 7 i L .! L AL A L L e e i L L i IS A

[ s 0 ) 20 25 30 3 a0 45 50 [T} 80 [T 70 i) [T

COMMENTS

Figure 2.

Examples of source language instructions
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Figure 2. (Continued)
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READ INPUT TAPE -- Equivalent to the FORTRAN statement.
WRITE OUTPUT TAPE -- Equivalent to the FORTRAN statement.
READ TAPE -- Equivalent to the FORTRAN statement.

WRITE TAPE -- Equivalent to the FORTRAN statement.

PAUSE -- Equivalent to the FORTRAN statement.

STOP -- Equivalent to the FORTRAN statement.

ERROR -- This action is taken because of an error in data. Go to the table specified by
operand 2.

GO TO TABLE =-- Go to table specified by operand 2.

RETURN -- This table was performed via a DO TABLE instruction. Transfer control
back to the instruction after the DO TABLE instruction in the calling table.

Operand 1 is the first variable after a command, operand 2 is the second variable(s)
after a command, operator (OP) is the action to be performed between operands 1 and 2
in a condition row. For example,

SET ALPHA = BETA

Operand 1 is ALPHA
Operand 2 is BETA

IF ALPHA LE BETA

Operand 1 is ALPHA

Operator (OP) is LE

Operand 2 (OPERAND) is BETA

Keywords

All keywords (condition operators and action codes) are compulsory. They must be
spelled the standard way except that embedded blanks may be inserted or deleted.
(GOTOTABLE is as acceptable as GO TO TABLE,)

Limited entry condition options

Y -- Yes.
N -- No.
. or E -- "don't care' or "else'.



"Don't care' means it does not matter whether this test is true or false (that is, a
"don't care'' is the same as having both yes and no for this test). "Else' means that
all conditions other than those which were tested for in preceding rules will apply to
this rule.

Limited entry action options

. == Don't do this action for this rule.
X == Do this action for this rule.

Use of the Coding Sheet

Table number--ce, 1-3

® Must be numeric and less than 999. Tables need not be supplied in table number
sequence.

® No two tables may have the same number in any given run.

Row number--cec. 4-5

® Must be numeric.
® Rows must be in ascending sequence of row number.
®Row numbers need not be consecutive.

Card code--cc, 6

® This field is used to number the continuation cards of a row that extends over more
than one card, The maximum number of cards per row is ten.

® This field is also used to indicate the type of row:
I -- Indicates the run identification card.
C -- Indicates a comments card.
A -- Indicates the first action row.
F -- Indicates a formula row.

L -- Indicates a list row.
e Formulas and lists may be in any order but must follow the last action row.
® A comments card may appear anywhere except between two cards of the same row.

® A run identification card has Iin cc. 6, the run 1. D. character in ce. 7, and
comments in cc. 8-80.
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Stubs and entries

® The table must be complete. Empty cells are not allowed.

® Coding need not be left-justified within the allotted space.

®Stubs appear in cc, 7-32.
®Entries appear in ce. 33-80.

Condition rows
® The left half of the stub must contain IF followed by a variable name,

® If the right half of the stub contains blanks, the row is an extended entry row, type
1. If it contains an operator, it is an extended entry row, type 2. I it contains an

operator plus an operand, it is a limited entry row.

® If a table contains a mixture of limited and extended entry rows or only extended
entry rows, each row must be spaced in long format (one rule in each eight card
columns starting in column 33). If the table contains only limited entry rows, it
may be in long or short form (one rule in each two columns starting in column 33).

Action rows
e For arithmetic actions (SET, MOVE, INCREMENT), the left half of the stub must
contain an operand.

® All keywords necessary to complete the action operator must be present. If any
nonblank fields exist in the right-hand half of the stub after keywords are removed,
the row is assumed to be limited entry. The right-hand half of the stub (minus

keywords) becomes the second operand.

Formulas and lists

® Formulas must be written as legitimate FORTRAN arithmetic statements. Lists
must be written as legitimate FORTRAN lists. Figure 3 shows some samples.

® The words formula and list must start in column 7 and must not contain any
embedded blanks. They must be followed by a one- or two-digit number.

e If two or more formulas (or lists) have the same formula (or list) number, only the
last one is processed. However, one formula and one list may both use the same

number and be correctly processed.

Variables Names

Variable names must be valid FORTRAN names, that is, of six or fewer characters,
the first character being alphabetic and indicating the mode (fixed-point or floating-point).
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Figure 3.

Formulas and lists in FORTRAN




Names of the form Illnnn and JJJnnn, where nnn is a three-digit number, are forbidden.
The program will not detect variable names which do not meet the FORTRAN
specifications.

Constants

All constants must follow FORTRAN rules. The E format for floating-point constants
is allowed, If the left-hand operand is a floating-point name, the program will insert
a decimal point in the right-hand operand if necessary.

Restrictions on Table Size and Constants

@ The number of columns must be <40,

® After reduction of extended entry rows to limited entry, the number of condition rows
and the number of action rows must be < 99,

® After reduction to limited entry, the net size of the condition area and the action area
must be <1, 000 cells,

® No more than 50 references to any table may be made by the DO TABLE instruction.

® No more than 100 FORTRAN statement numbers may be required by the object code.
If more than 100 numbers are needed, alphabetic symbols must be used.

Logic Requirements

If the RETURN operator occurs in the action area, the table is closed. In a closed
table, a GO TO TABLE action is valid only if operand 2 is the current table number,

OUTPUT
1403 Printer
@ An 80-80 listing of the input table.
@ A listing of the FORTRAN II source program,
@ A list of diagnostics, where pertinent.
1402 Punch
® The generated FORTRAN II source program deck.
INTERMEDIATE DATA STORAGE

Tape 1

® A record of each called closed table and the number of times it has been called.

13



Tape 2

® The reduced input table.

® The formula and list input.

INPUT/OUTPUT SUMMARY

Input
Input Program Name for Input | Source of Input Input Format
Source table | (Card read in area) Keypunch 80-column cards
Reduced STUB (stub list) Tape 2--phase I | 18 x N character record
condition N = no. of condition rows
area AMTRX (condition array) | Tape 2--phase I | N x M character record
M = no. of columns
Reduced STUB (action stub) Tape 2--phase I | 18 x L character record
action L = no. of action rows
area AMTRX (action array) Tape 2--phase I | L x M character record
M = no. of columns
Formulas FLAREA Tape 2--phase 1I| 67 x K character records
and lists K =no. of FORTRAN
card images in
formula or list
DO TABLE DOREC Tape 1--phase II| 8-character records
references
Output
Program Name Disposition
Output for Output of Output Output Format
Reduced STUB Tape 2--phase II 18 x N character record
condition N = no. of condition rows
area MATRXA Tape 2~--phase II N x M character record
M = no. of columns
Reduced STUB Tape 2--phase II 18 x L character record
action L = no. of action rows
area MATRXA Tape 2--phase II L x M character record
M = no. of columns
Source (List of input) Printer 80-80 list
listing

14




Output (Continued)

Program Name Disposition
Output for Output of Output Output Format
FORTRAN II Printer 80-character list
source
listing

FORTRAN I |. Punch 80-column punch

source deck

Formulas FLAREA Tape 2--phase II 67 x K character records

and lists K = no. of FORTRAN cards
required for formulas
and list

DO TABLE DOREL Tape 1--phase II 8~character records

references

15




SAMPLE PROBLEM

The problem employed for illustration here involves a set of 15 tables used to design
the low-voltage winding of a transformer. The first (input) and last (output) tables in
Figure 5 (the translator coding) were added merely to illustrate the use of the input/
output statements in the coding language. These two tables read all necessary input

data and print computed values.

The original decision tables appear in Figure 4, their coding for input to the translator
appears in Figure 5, and Figure 6 contains the printed output from the run.

The I.D. for the run, the first card of the input deck, is A, which was punched in cec. 7.
This character is punched in cc. 73 of every output card from this run, and thus helps
distinguish output decks from different runs.

The first thing that appears during the run is a listing of the input, one table at a time.
All input is listed with the exception of formulas and lists. These are printed only in
the generated FORTRAN program. After the first table has been read and listed, it is
checked for errors, and if none can be found the two matrices, condition and action,
are reduced and stored on tape. The translator then generates the FORTRAN program
for the sorted condition area, which will consist entirely of IF statements.

The action area coding then takes place rule by rule. A comments card is printed and
punched before the coding of each rule begins to indicate which rule's coding is
immediately to follow. All out-of-line coding (of formulas and input/output statements)
is indicated as being out of line by a comments card immediately preceding the out-of-
line statement.

The translator continues to generate FORTRAN source programs one table at a time
until every table in a run has been translated. When the run is completed, the source
deck needs only to have the FORMAT information added to the FORMAT card before it
can be compiled.

The user should be careful to use good scratch tapes and clean tape drives for the runs
because of the heavy use of the tapes by the translator system.

The translator coding (Figure 5) of the decision tables (Figure 4) was straight line for
line coding.

This sample problem is intended for use not only as a demonstration but, more
important, as an educational tool. It would benefit the user to code from the decision
tables (Figure 4) onto the translator coding form, checking each table as coded with its
coding in Figure 5, before using the translator for his own tables. After completely
coding all tables of the sample problem, the user should have enough familiarity with
the coding language to begin writing his tables directly onto the coding form,

16
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DECISION TABLE Analyst

IBM e
Page | of

Date

Form X76-1620
Primbad in L. 5.4,

TABLE 1 . | 1 |
| KVA GR500 GR 750 GRIOOO GR 1500 |
I KVA LE 750 LE I000 |LE 1500 LE 2000
IC= .5 .5 625  .625 |
'D= .5 .5 625  .625 |
'DO FORMULA | 2 | 2 2 | |
'E=.625 X X X | X |
|A=.125 X X X | X i |
'B=.1875 X | X | X X | | '
'SSEC = 2650 | 2550 2350 | 2200 ; ;
|60 TO TABLE 19 X | X X & I, X i |

|

|

1

I
=

FORMULA | HCOIL=W=-6.5

i |

FORMULA 2 HCOIL = W-T7.0

|
I
|
|
|
]
1
1

Figure 4. Original decision tables
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61

SYSTEM
Page

DECISION TABLE

Analyst
Dote

Farm X28-1630
Peinted in U5 A,

TABLE 20 -
'ISECON = | 2 i
J|_ | | I |
DO FORMUL A ) 2 -
'DO FORMULA 3 Xi | X |
'DO FORMULA 4 | IX] X 4
'DO FORMULA S Ty b3
'DO FORMULA 6 F R X
'G0 TO TABLE 2l ) X
i I | |
I
]

" J
'FORMULA |  SECVC = SECVL |
] $
"FORMULA 2 SECVC -‘% |
i : [
| = | 1
:FORMULA 3 XNS v | AEE
L | ra S-LTA rl w r
'FORMULA 4 WLVMAX = [[HcOIL (o) EE
[ I SN T SEAY 7 =

| WALA L1 'u.f"\'\.r | | i I
[FORMULA 5 XIS = :vn CroWwWoy '\.l |
1 =9 M Y | 1| . | 1 i
'FORMULA 6 WLVMIN = [195 (WLYMAX) [ [ 1 ] [ 1] B

Figure 4. (Continued)
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Fom XT8-1630

IBM SESTEM DECISION TABLE Soistys S
: Poge 4 of 13 Date
TABLE 21 1. i bt
] | 1 ! |
1 ! !
HITERAZ = | X |1 ! ; |
ISNSTRW = | X r .
DO FORMULA | X
'DO FORMULA 2 X ;
1GO TO TABLE 22 X !
| ,
; :
1 b\
: AALL A 2B A ! |
[FORMULA | SL = ~cvm it — 503 1] | | |
] ~d | TF VY T T '
'FORMULA 2  TEMP =SNSTJRW (SL+.003) = - kT
I i ! ] |
|
Il 1 ! ' | i | [ |
: | | REARES
h | |
: ! i
| [ i B , J |
! ENRN [ 1 | 1
! | ! [ !
1 i
: 1] '[ SENAR
: | | T 1 11 i | P | | I |

Figure 4. (Continued)
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Form X28- 1630

IBM SYSTEM DECISION TABLE Ayt s
Page 5 of h I3 Date

TABLE 22 BE BE ,
|SNSTRW L4 =6 =8 | =10. | ELSE
ITEMP £ WLVMAX EEEERY N ] || ELSE
'TEMP > WLVMIN B EERE: Y i ¥ ELSE
IsSL £ .660 VEEERRNE Y| LY ELSE ;
s, > ,070 CEERECERERRARE: ELSE !
| | | | f
| | 1 | | !

| |ADD | TO SNSTRW o | | |+ Lol ] X

| |DO FORMULA | X | “EREEY | % - |
'DO FORMULA 2 R[] ] b | IXI X . :
'!60 TO TABLE 24| | | 24 24 24 23 | |
l I! 1 [ I T : I
: s | RE
'FORMULA | AS= ,’,"ES,. ' | IERNERINNAENT AN
! Sl [ . . [ : ! [ | ]
| M |[ ;r [ | I H ' [ | | J
IFORMULA 2 TSEC= P —e] ||| ; VENEE |
] SE(SS R Vil | | ] 1 f ™ 1
: i T
: L ||
: | -
I
L
I
l | | |

Figure 4. (Continued)
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IBM eon DECISION TABLE  Awbr

Page [ of | I Dobe
TABLE 23 BESRERE T ;
'SNSTRW < |0 Vi TIN[T N _ | | | |
ITERA2Z < 3 ol L IY[ | N AEEE | ]
I | [ | f b b |
i == ! -
'DO FORMULA | I Tl | i '] ;
'ADD | TO ITERAZ o] | K | |- 05818 l
'SNSTRW = | o 1 IX] | | ERE ’
'DO FORMULA 2 IR RECEENERERRERD
1GO TO TABLE 22 X! | el 1 |1 dEa3N
!GO TO TABLE 124 B of | | | | | |
\ i EEE | | | | |
: | | | BEEERE !
I i R AERERE '
: EEERER ! B
' [ ] ] | | ; B
| F T 1 !
1 ] ' |
) | HERER
i | Pl
0 I I 1
1 11 |
I | |
1 ' 'i
: | NEE
! | ]
1
! |

Figure 4. (Continued)
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Form X78-1630

IBM SEaN DECISION TABLE Anciys S
Poge T of 1> Date

TABLE 24 RREEAR | 1] 1] ]
H HEE il | |
ISNSTRT = | [ Ix] EEY ;
‘D0 FORMULA | ~“ERERERER : ' | |
'DO FORMULA 2 X | || EIRRARE .' { L
'DO FORMULA 3 X I AT | , BE
|60 TO TABLE 25 X | L L
: | | EENEANEE
e P
[FORMULA | SK= === ENRENNEEN
| I ITTTNT ! .I ‘I [
'FORMULA 2. TEMP| =.68(gL) TNIRERE
| | 1 | } ik |
1 ] ] | l
'FORMULA 3 TEMP2 =.15(SL) ! '
i |
:
|
I
1
|
l
| 4
I I l

Figure 4. (Continued)
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Form XT8-1630
Printed la U.S.A.

IBM SYSTEM DECISION TABLE Anclyst
Poge O of 13 Date

TABLE 25 EER0EEEE | 1]
'SNSTRT < 4 | T ¥ [ ELSE L]
ISK < ,120 Y ELSE ! {
ISK 2 .040 1Yl ELSE | T
'TEMPI 2= SK Y | | ELSE [ | [ 1]
'TEMP2 < SK Y ELSE | | i | Bl B
‘ | EEEEIRENE Bl
'ADD | TO SNSTRT - L IX] EXNYR | ¥
!GO TO TABLE 26 - X || ‘_
G0 TO TABLE 27 | R[] [ s} IEE | |
! HEEENERENERERE |
: | | STEERER ]
! | | B
; | 1
I |
: B
: ]
| T
: { | |
! | , 1 : !
: | | | 1] ] | | |
3 ASEENENINEENAENEN L]
l f a | | .T | L i

Figure 4. (Continued)
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Foem X28-1620
Privvind i L1, 5, A,

IBM g DECISION TABLE o
Poge Q of | B! Date

TABLE 26 [ FEENNE Ly
ISNSTRT £ 4 YIIWN]!] 0%
I f
!ADD | TO SNSTRW . > IR ! _
GO TO TABLE 23 HREIN Ei AR | |
DO FORMULA | X[ 1¢t]] ' || N
!GO TO TABLE 25 X b | | Rl ; ]
| | |
'. | ]
| TSEC 4 4 | |
'FORMUL A | Sk=m [ | | || i
| TN TN | | II
l ! |
: B
| -
] T
1
: 11
E 1]
: | 4| |
: L L ;'
I ok ) | | I
% B 58 i
| | | i
: NENNAE NN ANARAENEY
: ! L] ] | | ] ] |

Figure 4, (Continued)




Farm X28-1620

Printad in U. 5.4,

|
1

Analyst

DECISION TABLE
Date

13

of

10

(=4

#A+B+Cd |+ CORE NO

rRTN A
* FAR

SYSTEM
Page

L 1
: 9
x| T3 e
= |# 2
>
D O
o |2
i [
@l |
© b
N w X
<|< | —| |ev
33|12 <
220 | | B |3
0|0
SIRIR|F W W
4 181818 2 8
m — ] = B PR e — - AR
T

26

Figure 4, (Continued)
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IBM RN DECISION TABLE Analyst

Page 11 of 13 Dote
TABLE 28
1SK < .078 Y N
'DO FORMULA | TBE!
| CORR = .00089 s | 1 X [ ] .
'DO FORMULA 2  AEEIEN | 1]
'DO FORMULA 3 P HlE | | BE
'DO FORMULA 4 X[ [X][]] 1
'DO FORMULA 5 ' AEEINEN 1]
'DO FORMULA 6 X[1X B . '
'DO FORMULA 7 X[ [X B :‘ |
'DO FORMULA 8 XX : ' .’ .
‘DO FORMULA 9 X X . | ; i
'DO FORMULA 10 ' SREINEE ] ' }
'DO FORMULA 11 IR AERREIRED l
'GO TO TABLE 29 il | || '
'FORMULA 1l SLOSSB = .3(XI19) ERRERE a ‘
'FORMULA | CORR =.21(SK)* | ERRER L] | |
'FORMULA 2 AACT =(5L (5K)-[[ORR) susﬂw)(s.ns'rmf) PR R LY ' |
'FORMULA 3 SACT = XIS/AACT EEPIUREER : i g
'FORMULA 4 WTS = XLS (AACT)(.322)(P HASE)LXNS) | ]! ‘ j I
|FORMULA 5 SLOSSD = 2.54(WTS)(SACT)*|(10)7° | | | 1] ] . :
'FORMULA 6 5L0SSS = SLOSSS|(CYCLE/60.0) SE5EARAE | ] ‘ j |
'FORMULA 7 SL0SSC = 5L0SSD [(1[+/SL0g58/100)] | 11 | [T ; |

FORMULA 8 SRAS = 4. O(PHASE)(SL—&)(SL)(SNSTRW)(XNS/SLAY)

FORMULA 9 SWATIN = SLOSSC/SRAS

FORMULA 10 STEMPR = |. 3512 (SWATIN)

Figure 4. (Continued)
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IBII SYSTEM
Poge 12 of I3

Date

DECISION TABLE Analyst

TABLE 29 | ‘|
ISTEMPR < 150 YR ,
I 1]
'DO FORMULA 511 | |
'GO TO TABLE 40 30, |

I
1
|
1
I
|

FORMULA | TEMP =.6 (STE

MPR -150)

|
|
|
|

FORMULA 2. ODS = XMDS +0Q

\Y /2)

+2.0 | (3K +.003)(SNSTRT) | (SLA

1
T

I
1

|

|

|
A1

il
|
i
]
L
!
1
|
1
]
1
1
1
|
1
I
1
|
1
|
L

Figure 4. (Continued)
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SYSTEM

IBM 13

DECISION TABLE

TABLE 30 [ TTTTTT] 11 | | ||
[ TEMP < 1.0 AN INERRRNEN | EERE ;
! Ul AREN
'DO FORMULA | 11} i1
'DO FORMULA 2 THEYE 1] ]
!DO FORMULA 3 XX i
DO FORMULA 4 " ENCIEETRENERR
'GO TO TABLE 2| ' IEEIREE []] 1
E HENEENEN I
'FORMULA | SSEC = SSEC —.Of($SEQ) | | | | | [ | | | | | .
! BERE ] [ |1 i | !
|FORMULA 2 SSEC = SSEC —-0p6 (STEMPR =150 (SSEQ) ' !
l || L1 ]
:FORMULA ) x‘s = crevs fouale .\. i I
| A=A A=A Al o q
'FORMULA 4 WLVMIN = .95 (WLVMAX)
I | !
i |
I
:
|
|
:

Figure 4.
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DECISION LOGIC

CODING FORM

SYSTEM

PAGE I OF 8

ANALYST

DATE

Printed in U.5.A,

Form X20-8024

TR EINY § — [OFi | opemano 1+ Jorz] orenano @ Joes] oPeRmn :m‘;rj orERAND 4| El_o|rsnguo 3 Jore] oreRanD &
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Figure 5. Coding of the decision tables
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IBM

PAGE 2

SYSTEM

OF

DECISION LOGIC

CODING FORM

ANALYST

Printed in U.5.A.
Form X20-8024

DATE
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Figure 5. (Continued)
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IBM DECISION LOGIC Printed n U.S A,
CODING FORM _——

SYSTEM ANALYST
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Figure 5. (Continued)



£e

DECISION LOGIC

Printed in U.5.A,

Form X20-8024
CODING FORM
SYSTEM ANALYST
PAGE 4 oF a8 DATE
T ENTRY
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LELGLIOD FORMULA |, o B iaasc IS Lo h b b d b ba bl bl Lol bl g,
LBl NGO TO. TABLE. . . ... BZ ool XX #1 1. 1,1, o (o - . ) " X
23l 8l 6o TC TABLE, . ., | 24 ’ i I ) Y . [ J - y
b5 L o L O LW oy £ 1P NP NP 1 [PV NS P N P (O 1 [P SR (N P [P T (P P O el
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CODING FORM s
SYSTEM ANALYST
PAGE S oF 8 DATE

seefnonl§ =2 30 T T TT R ) B ) T B ) B MR T

0l o o3 |oajJosJos |oT |osajoe | o | n 2] ] s (=] 3 (L8 H D 20 | 21 | 22| 23 | 34
ent JWWHFE SNETRY, . ., ... e & ¢y E. 1. ). L P DA (U e ) IOV (D (O] PR N
25l 2] [E S ol s e o MG e EE L D 8 L ] T S Ll s L s s b ]
2|3 hFfsx. ... . e .040c |ME P L L L L L
2|4l llF TEMPL .. .. . GESK .. | M E | | .|, - el B () PN Wl ) P O ) P ;
25 Al vE YEMPZ | o JEESS oo LV BNl e Tl pdigel gl B gbe 4ol gl g Lol g Bl g b il bl |
25| 6| \NCREMENT sNSTRT [BY | . |« x . N il o 3 o
25| 7| [60 TO TABLE 26 .. o el b bbbt b b b L, o
25| Blko TOTABLE, |, . 27, ., . . . Xl L] . e (L S L S G OO () wlls ol
26l M hF sNsTRT . e 4 PN b
26| ZWINCREMENT, SNSTRW &Y, {1 el | | 1 .t b b bbbt bbb bbbt b,
2o Heo To TARE | L. B2 e Lol s ) il gl o Lol gl sl g gl 1 e 4 g
26| 4 po, ForMuLA oo X e L b L
26| S[160 TO TABLE .. . 125 . . . ...l X 1. ], il ) I A s (v il SR o] AP (T qebie Joull g iog
26|  |FlForRMULAL sx=TsEC/lBusTRT . | .|, - , _ S I O (e I P
27] \Malpo FORMULA . b ok b b gL 5 0 (ol
2712 D0 FORMULM . oo o b v ooy B D Db gliog g Ly, P S O R P R L LT I ) ) O (O
2N lgo yo YARLE, . P o Ped b b Lo b b b B b ) b
21| . FIFoRMULA L xMDs=2. 0% ( (sLAYX ([sxlt.[00j2) [xsiNsTRT+[D) /2] o AltBl+Cl) HeOlReNO] | | .| .|, |,
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IBM DECISION LOGIC P in U5 A,
CODING FORM

SYSTEM ANALYST

PAGE ) OF =] DATE

sTuB ENTRY

TABLE | ROW
NO. | NO

CARD

03 | o4 06 (o7 (oo jos || W 12 | i3] 14 pi§ (AN EERENEREETEED

B
o
o

28] I |IF 5K wia s Bl A OHE 5 L 17 P PR [P e O e VN [ (v L) O [ L Y

PO T o Sl S T TP AR T T

28] 2P0, FORMULA , , . ., .\ .. . ...,

I i L i L L i i i L I i i i L i i " I L

» |

28 3 SET, CORR , , . ... .. |5 ,-0008%

N " L i L i s i i i " L n I i " L i L

il i
L

>

28| 4 |00, FORMULA B v i
28 5| b0 FORMULA ., . .. .5 ...... ;

5
28l 6| PO, FORMULA . &
28| 7| IO, FORMULAN . . . .,

X % % >

28| 8 b0 ForMuLA o
28| 9 DO, FORMULA . . ..  |T,

X

X I [ [x > [ > [ I [«

28|10 [po, FORMULA 8 2

i-s L i Y TN S 1 (T I

b3
> [x

28l 1] |bo, FORMULA = . . . [8 ,.,.....

b3

ZB8[\2] PO, FORMULA . ... . '10 ., ., @ ...

28|13 Do, FORMULA 1l

B

x>
XX Ix

28|14 |leo TO TABLE B i

OPi | OPERAND | DO?‘ OPERAND 2 1OP3| OPERAND 3 JOP4| OPERAND 4 JOPS] DPERAND 6 JOP6]| OPERAND &
i
i
i
I
.
I
L
i
L
i
L
L
L
1
i
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8 OF = DATE

al sTUB ENTRY
hirtoud e £ [GF1 | opEAND | | Gpz] GPERAND ¢ | OP3| OPERAND 3 _JoFa] OPERANG 4 |ORS] OPERAND 5 |OP&] GPERAND &
o |02 o3 [oa|os|oeor o oo o] n [ |13 1e[is [a] 7|6l [20|a [2z]2s] 24
Lot R G e 40 FEPREEIPOeNl o7 . (4 P | 3 IR R Y R R (L A R (6 L) I O I %1 ) I PR (0 B Y1 "
s, WU M Ll R AR I AT Il Ly 5N T IS I ) P I AP R I 5 ) I ) P R I : wlaly
o 2 Ml L) o 5 PRI RN b, o, I .38 I W 0 I 0 N N (8 ] AW i 0 e N L IO U P U ol
I4I0 A 4 6IT IoJ PI i L T ) 9 lglsl - xl L A i i I i L 1 i i i A A 1 i i A i L i i i
40|, LLIST), SL, SK) SNSTRW, SNSTRT wTIs,sLlossc STEMAR |, | | | | 1. [ . f. 1. [.], =
40, L1 sT2 HCONL,SECVC) XNS)XLS)ISRIASH  SWATIIN | | [ 1. Lttt bbbl ], A
A0 |L15T3 SSEC, SLAYLXIS, AS, XMDIS,100S | | | .| |, e e : | o) o
J .
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COOOCIA SAMPLE PROBLEM
T

ABL PAGE ) [
01001AREAD LIST1 X
01002 READ LISTZ X -
01003 READ LIST3 X
G E 11 X
PAGE 2
C TABLE C10 CONDITICN AREA A0100000
01000 CONTINUE A0100001 |
C RULE 1 A0100002
| 01003 READ 01004, XKVA,SECVL, I SECON AO100003
01004 FORMAT AD100004
" READ 010CS, WeEPLRN,COREND A0C100005
01005 FORMAT A0100006
" READ 01006+, PHASE,LYCLE 40100007
01006 FORMAT A0100008
[ GO 'TC 61100 A0100009
TABLE C11 INPUT PAGE 3
TT 01101 IF XKVA GR 500 750 1000 1500 -
01102 IF XKVA LE 750 1000 1500 2000
OII03ASET C ¥ <5 -5 625 .625 A
01104 SET D ¥ 5 «5 625 «625
[~ CII0%5 0O FORWMULA T ) Z 2
01106 SET E # .625 X X X X
01107 SET A ¥ .125 X X X X - B
01108 SET B # .1875 X X X X
01109 SET SSEC ¥ 2650 2550 2350 2200
0111C GO TO TABLE 19 X X X X

Figure 6.
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PAGE |

C TABLE 011 CONDITION AREA A0110010
C1100 CONTINUE AD110011
01103 IFIXKVA =500. o01104,01104,01105 A0110012

" OILC5 IFSXKVA =750. nC1111,01111,01104 AG110013
01104 IFEXKVA —-750. 001106,01106, 01107 A0110014
01107 IFEXKVA -1000. 001112,01112,01106 A0110015

| 01106 IFIXKVA -1000. ©w01108,01108, 01109 A0110016

| 01109 IFIXKVA -1500. o¢1113,01113,01108 AD110017
01108 IFIXKVA -1500. n01101,01101,01110 A0110018
01110 IFIXKVA -2000. D01114,01114,01101 A0110019
C RULE 1 A0110020
— OI1Il C ¥.5 A0110021
D #.5 A0110022 |
HCOIL#W-6.5 A0110023

E #.625 A0110024

A $.125 ~AD110025

B #.1875 A0110026

SSEC #2650. AOL10027

_ GO TD 01900 A0110028

C RULE 2 A0110029
| o01l12 C 4.5 A0110030 |
C §.5 A0110031

HCCIL #%-7.0 A0110032

E ¥#.625 A0110033
A #.125 AO110034
B #.1875 A0110035

SSEC  #2550. A0110036

60 TO 01900 A0110037

C RULE 3 A0110038
01113 C ¥.625 A0L10039
D #.625 A0110040
HCOIL#W-T7.0 A0110041
E_ #.625 A0110042 |

A #.125 AD110043

B #.1875 AD110044

SSEC #2350. A0110045

60 TO 01500 A0110046

[ RULE 4 AO11004T
01114 C #4.625 A0110048
B #.825 A0110049 |
HCCIL#W-T.0 A0110050

E §.625 A0110051

A $.125 A0110052

B 7.1875 AD110G53

SSEC #2200. A0110054

GO TO 01900 A0110055

C OUT-0F-LINE A0110056
OIT0L STOP OIL AOT10057
TABLE C19 INPUT PAGE 5 |

[ 0YI901 IF SECVL LE 600 YN
01902 IF SECVL LE 2400 . Y

[ OT903ASET SLAY w2 -

01904 SET SLAY # 4 . X
E 20 X X

Figure 6. (Continued)
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PAGE L]

c . TABLE 019 CONDITION AREA A0190058 |
701900 CONTINUE A0190059
01903 IFTSECVL -600. 001905,01905, 01904 AD190060
T C1904 IFXSECVL -2400. 001906,01906, 01901 AD190061
C RULE 1 A0190062
1701905 SLAY #Z. AD190063
G0 TU 02000 A0190064
- S RULE 2 A0190065
| 01906 SLAY #4. A0190066
GO TO 02000 A0190067
C OUT-0F=-LINE A0190068
01901 STOP 019 A0190069
TABLE 020 INPUT PAGE il
- €2001 IF TSECON EC 1 2
02002AD0 FORMULA 1 2
02003 DC FORMULA 3 3
02004 DO FORMULA 4 4
[~ 02005 TO FORFULA 5 ]
02006 DO FORMULA & 6 )
02007 GO TO TABLE Z1 X X
PAGE 8
c e TABLE 020 CONDITION AREA A0200070
~ (2000 CONTINUE AD200071
02003 IFTISECON-1 002004, 02005,02004 A0200072
| 02004 IFSISECON-2Z 002001 ,02006, C2001 AD200073
Lc RULE 1 A0 200074
I~ C2005 SECVCWSECVL AD200075
_ XNSHSECVC/EPERN A0200076
WLVMAX#HCOTLESLAY/XXNSESLAYD A0200077
 XISUXKVA®#1000.0/TSECVCEPHASED A0200078
| WLVMIN#O.95LWLVMAX A0200079
GO0 TO 02100 A0200080
[# RULE 2 A0200081
2006 SECVCWSECVL/SQRTFIPHASER A0200082
[ XNSWSECVC/EPERN A0200083
WLVMAX#HCOILESLAY/ZIXNSESLAYD A0200084
~ XIS#XKVA«1000.0/3SECVCEPHASED AD200085 |
MLVMIN#O .95 EWLVMAX A0200086
GO YO 02100 A0200087
L B ) QUT-CF-LINE A0200088
02001 STOP 020 A0200089
TABLE 021 INPUT PAGE 9 |
" OZ1DIASET ITERAZ 71 X
02102 SET SNSTRW 1 X
02103 DO FORNULA I X .
02104 DG FORMULA 2 X
02105 GO TO TABLE 22 X
Figure 6. (Continued)
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PAGE 10 |
c TABLE 021 CONDITICN AREA A0210090
| 02100 CONTINUE A0210091
[ RULE 1 A0210092
[ 02103 ITERAZHL A0210093
SNSTRW# 1. A0210094
SLIWLVMAX/SNSTRW-.003 A0210095
TEMP#SNSTRW®2SLE.003D A0210096
60 TO 02200 A0210097
TABLE 022 INPUT PAGE 1n
[ 02201 IF SNSTRW LE4.0 FEQ6.0 EQ8.0 EQIO.0 €
02202 IF TEMP LE WLVMAX Y Y ¥ Y E
T 02203 IF YEM W Y ¥ Y Y E =
02204 IF SL LE .660 Y ¥ Y Y v
02205 IF SC GE .Cf0 Y Y ki Y E
02206AINCREMENT SNSTRW BY 1 : F H . X
" 02207 DO FORMULA 1 X X X X . s
02208 DO FORMULA 2 X X X b =
E 2% 75 2% 7% 23 =
PAGE 12
c TABLE 022 CONDITION AREA A0220098
| 02200 CONTINUE A0220099
| 02203 IFITEMP -WLVMAX ©02205,02205,02204 A0220100
[ 02205 IFYTENP -WLVMIN ©02204,02204,02206 A0220101
02206 IF3ISL —.660 D02207,02207, 02204 A0220102
[ 02207 IFISL —.070 002204 ,02208,02208 AD220103
02208 IFESNSTRW=4.0 002212,02212,02209 A0220104
02209 IFTISNSTRW-6.0 n02210,02213,02210 A0220105
02210 IFXSNSTRW-8.0 002211,02214,02211 A0220106
| 02211 IFISNSTRW-10.0 002204,02215,02204 A0220107
C RULE 1 A0220108
02212 AS#XIS/SSEC AD220109
TSECH#AS/ISLSNSTRND A0220110
GO TC 02400 AD220111
c - RULE 2 A0220112
02213 AS#XIS/SSEC AD220113
TSECHAS/ISL=SNSTRMHD A0220114
GO TO 02400 AD220115
c__ RULE 3 A0220116 |
02214 AS#XIS/SSEC A0220117
_ TSECHAS/ZSLeSNSTRWa A0D220118
G0 TO 0Z400 ' A0220119
C RULE 4 A0220120
02215 AS#XIS/SSEC A0220121
TSEC#AS/ZSLaSNSTRWE AD220122
GO TC 02400 AD220123
C RULE 5 A0220124
02204 SNSTRWASNSTRWES1. o A0220125 |
GO TO 02300 A0220126

Figure 6. (Continued)
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TABLE 023 INPUT

PAGE 13

| 02301 IF SNSTRW LE 10 YNN
02302 IF ITERA2 LR 3 « YN
|~ 02303ADC FORMULA 1 X
02304 INCREMENT ITERAZ BY 1 v X »
> TRN "1 - A =
02306 DC FORMULA 2 XX
~ 02307 GO TO TABLE 227 XX =
€2308 GO TO TABLE 124 o X
PAGE |
TAELE 023 CONDITION AREA A0230127
[ 62300 CONTINUE A0230128
02303 IFSSNSTRW-10. 002306,02306,02304 A0230129
02304 IFSITERAZ-3  ®©02307,02305,02305 A0230130
c RULE 1 A0230131
[ 02306 SLAWLVMAX/SNSTRW-.00G3 ADZ30132
GO TO 02200 AG230133
[ RULE 2 AD230134
02307 WLVMIN#S.95-FLOATF21TERAZO=,02508 WLVMAX A0230135
ITERAZRITERAZER] A0230136
SNSTRWEL. A0230137
AX W-.003 AD230138
GO TO 02200 A0230139
C RULE 3 A0230140
02305 G0 TO 12400 A0230141
TABLE 024 INPUT PAGE 15 |
" 0ZA0TASET SNSTRT ¥ 1 X
02402 DO FORMULA 1 X
~ 02403 DO FORMULA 2z X
02404 00 FORMULA 3 x
E Z5 X
PAGE 16 |
C TABLE C24 CONDITICN AREA AD240142
| 02400 CONTINUE AD240143
C RULE 1 A0240144%
" 02403 SNSTRT#1. ADZ40145
SK#TSEC/SNSTRT A0240146
.68e AD240147
TEMP2#.13e5L AD240148
60 TO 02500 AD240149

Figure 6. (Continued)

42




TABLE 025 INPUT PAGE 17
| T 0Z501 IF SNSTRT LE & YE
02502 IF SK LE .120 Y E
02503 IF Sk GE 040 Y E i
02504 IF TEMP1 GE SK Y E
07505 IF TENPZ LE SK YE
| C2506AINCREMENT SNSTRT BY 1 R
T2507 GO TO TABLE 26 s X
02508 GO TO TABLE 27
PAGE 18 |
C o TABLE 025 CONDITION AREA A0250150
02500 CONTINUE A0250151
€2503 1FZSNSTRT-4. 002505502505, 02504 A0250152
FESK -.120 D02506,02506,02504 A0250153
| 02506 IFISK -2 040 002504,02507,02507 A0250154
[ 02507 IFXTEMPI -5K n02504,02508, 02508 A0250155
02508 IFZTEMP2 -SK 002509,02509, 02504 A0250156
C RULE 1 A0250157
02509 60 TC 02700 A0250158
C RULE 2 A0250159
02504 SNSTRT#SNSTRTEX1. o A0250160
GO 10 02600 AD250161
TABLE 026 INPUT PAGE 19
02601 IF SNSTRT LE & YN ==
0U26C2AINCREMENT SNSTRW BY 1 .k
02603 GO TO TABLE 23 - X ===
02604 DC FORMULA 1 X &
02605 GO TO TABLE 75 X e
PAGE 20 |
c TABLE 026 CONDITICON AREA A0260162
02600 CONTINUE A0Z260163
| 02603 IFXSNSTRT-4. 002605,02605,02604 A0260164
[ RULE 1 A0260165
02605 SK#TSEC/SNSTRT A0260166
GO TC 02500 AD260167
| g - RULE 2 A0260168
02604 SNSTRWESNSTRWEZ1. o AD260169
. G0 TO 02300 A0260170

Figure 6. (Continued)
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TABLE 027 INPUT PAGE 21

[ 0Z701ADT FORMULA 1
02702 DO FORMULA 2
02703 GO TO TABLE 28

>0 >

PAGE 22 |

[ TABLE 027 CONDITION AREA A0270171
I 02700 CONTINUE A0270172
C RULE 1 A0270173

-0» #3SKE.0030= TE -0 o AOZT0174
XLS#3.1416%XMDS A0270175

AD270176

TABLE 028 INPUT PAGE 23 |

| 02801 TF 5K LR .078
C2802A0D0C FORMULA

SET CORR -00089
02804 DO FORMULA
LA

02806 DO FORMULA
| 02807 DC FORWMULK
02808 DC FORMULA

0 FORMULK
02810 CC FORMULA

N OOl O U R

A

02812 DO FORMULA
02813 0O FORMULA
02814 GO TO TABLE

-
[=]

¢ 2| ¢ bl D¢ > B¢ M D¢ M| W 0 | 3¢ ]
EECE R R R R L]

(g™
D -

Figure 6. (Continued)
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PAGE 2 |

c . TABLE 028 CONDITION AREA A0280177
I 02800 CONTINUE A0280178
02803 IFXSK -.078 n(02805,02804,02804 A0280179
RULE 1 A0280180
02805 CORRN.2183SKowe2 A0280181
ACCTWESL#SK-CORROSSNSTRW*SNSTRT A0280182
_ SACT#XIS/AACT A0280183
I WTSELS®ACCT.322PHASE*XNS A0280184
SLOSSDN2.54=WTSeSACT==2%.000001 A0280185 |
_ SLOSSS#SLOSSS=CYCLE/60.0 A0280186
SLOSSCH#SLOCCD#%1.065L0S55/100.00 A0280187
I1ioze# 1 A0280188
i G0 TC 02806 A0280189
T 02807 SWATINNSLOSSC/SRAS A0280190
_ STEMPRE1.3512=SWATIN A0280191
— SLCSSBAO.3eXIS A0280192
G0 TO 02900 A0280193
[ RULE 2 A0280194 |
| 02804 CORR #.00089 A0C280195
ACCT#ZSL*SK-CORRO®SNSTRWe SNSTRT AD280196
. SACT#XIS/AACT A0280197
WTSHLSaACCT.322PHASE=XNS A0280198
 SLOSSO#2.54*WTS*SACTea2#.000001 A0280199 |
SLOSSSHSLOSSS#CYCLE/60.0 A0280200
[ SLOSSCHSLOCCD#21.065SL0SSS5/100.00 A0280201
i1ifozas 2 A0280202
GO TO 02806 A0D280203
| 028048 SWATIN#SLOSSC/SRAS A0280204
STEMPR#1.3512#SHATIN A0280205
SLOSSB#0.3eXIS A0280206
GO TO 02900 A0280207
[# " DUT-0FLINE A0280208
02806 SRASH4.08PHASE®ISL—6.008SLESNSTRMSXNS/SLAY A0280209
GO TOX0Z2607,028080,111028 A0280210
TABLE 029 INPUT PAGE 25
| 02901 IF STEWMPR LE 150 Y N =
02902A00 FORMULA 2 1
| 02903 50 TO TABLE 40 30 —
PAGE 26 |
c TABLE 029 CONDITION AREA A0290211
b G3500 CONTINGE A0290212
02903 IFISTEMPR-150. ©£02905,02905, 02504 A0290213
C RULE 1 AD290214
02905 ODSEXMDSEDE2.0%3SKE.0030e SNSTRTO®SLAY /2.0 A0290215
AD290216
c RULE 2 A0290217
[ 02904 TEMPH#O.69ISTEMPR-150.00 A0290218
GO0 TO 03000 A0290219

Figure 6. (Continued)
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TABLE 030 INPUT PAGE 27
03001 IF TEMP LE 1.0 YN i
03002AD0 FORMULA 1 X s
03003 TO FORMULA Z - X =R e
03004 DO FORMULA 3 X X
LA 4 X X
03006 6O TO TABLE 21 X X o
PAGE 28 |
TABLE 30 CONDITION AREA A0300220
ONTTNUE A0300221
03003 IFSTEMP =1.0 D03005,03005,03004 40300222
C RULE 1 40300223
03005 SSEC#SSEC-.01eSSEC A0300224
+1000- VCPHASER A0300225
WLVMINKC. 959 WL VMAX A0300226
60 TO 02100 A0300227
c RULE 2 A0300228
03004 SSECHSSEC-.006%STEMPR-150.00%SSEC A0300229
XIS #XKVA®1000.0/ZSECVCaPHASED A0300230
WLVNINEO.95*WLVHAX A0300231
G0 TO 02100 A0300232
TABLE 040 INPUT PAGE 29 |
0400 TAPRINT LISTI X
04002 PRINT L1ST2 X
| 04003 PRINT LIST3 X
04004 STOP 999 X
PAGE 30
.
c TABLE 040 CONDITION AREA A0400233
" 04000 CONTINUE A0400234 |
c RULE 1 40400235
| 04003 PRINT 04004, SLsSK, - ’ . ' 36
C4004 FORMAT A0400237
PRINT 04005, HCOTL 5 SECVC s XNS XLS, SRAS,SHATIN A0400238
04005 FORMAT A0400239
PRINT 04006, SSEC,;SLAY,XI5,AS, XNPS,0DS A0400240
04006 FORMAT A0400241
[ STOP 999 A0400242

Figure 6. (Continued)
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SUGGESTED CODING PRACTICES

Several ways by which fast and efficient use can be made of the Decision Logic
Translator are described below.

® Formulas and lists need not be sequence-numbered (have row numbers) but must be
table-numbered.

® As stated in the Input/Output Description above, table numbers must be lower than
999. However, 999 can be used if it is not the number for the last table of the input
to a translator run.

® In order to get the most efficient FORTRAN coding of the action portion of a table,
tables with a large number of sequential actions which are common to all rules of
the table may be split into two tables. The first of the two split tables would contain
the conditions and the uncommon actions; the second would be an unconditional table
containing the set of common actions. Thus, splitting enables the translator to code

the common actions once only, whereas without splitting they would be coded as
many times as there are rules.

® The statement numbers for FORMAT statements and the FORMAT cards are supplied
by the translator, but the user must insert the correct FORMAT information into
each FORMAT card. All FORMAT cards immediately follow their respective input/
output cards, An easy way to determine which list number a given FORMAT number
came from is as follows:

1. If the input/output coding is inline and the statement in question is the third
input/cutput statement executed in rule 2, then the list number is the number of
the list of the third 1I/0 command in the actions for rule 2.

2. If the input/output coding is out of line, the number of statement numbers in the
computed GO TO following the FORMAT indicates the number of Xs in the entry
portion for the I/O command in question. It is then fairly easy to discover which
list in the original coding had that many references to it and thus to be able to

identify the correct correlation between an I/0 coding list and its FORMAT
statement.

3. The variables in the list of the FORTRAN I/0 statement may also be used to
correctly identify the FORMAT statement with the original 1/0 coding and list
number in the input table.

@ Closed tables may be called by closed tables as well as by open tables. The user
must be careful not to have a GO TO TABLE command in a closed table. The only
exit commands which can be used in a closed table are STOP, PAUSE, ERROR and
RETURN. As was stated earlier in the manual, every closed table must have a
RETURN command as its last row. This command serves to define a table as being
a closed table, as well as to allow the translator to correctly code the statement to
return to the correct calling table.
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PROGRAM SETUP

1401
INPUT OUTPUT
I.D. or LD. or
Unit Description Source Unit Description Disposition
1402 Decision table Keypunch 1402 FORTRAN Compilation
cards source prog.
TU 1 Closed table Output phase I | 1403 Input list and | Eng.
references FORTRAN
source list
TU 2 Reduced table Output phase I | TU1 Closed table Input phase II
references
TU 2 Reduced Input phase II
table
Sense Sw.| A B C D E F G
On X
Off X X X X X X
Setup

1. Reset computer.
2. Place translator program deck in 1402 reader followed by decision table cards.
3. Ready tapes on tape units 1 and 2.
4, Press load.

CONSOLE OPERATING INSTRUCTIONS

1.

Mount tapes on units 1 and 2. Ready printer and punch. Sense switch A on, B-G

off.

Load deck in card read hopper — program deck followed by identification card (if

supplied) followed by source tables.

The program is never loaded from tape.

Reset computer and program load.
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The object deck must be supplied each time.




ERROR CODES AND MESSAGES LIST*

Error Code
001

002

003

004

005

006

007

008

009

010

011

012

013

014

015

Description
Row is out of sequence.

Continuation number is out of
sequence,

Table has no rows.
Table has no action area (NOTE:
formula or list cards could be in

front of the action area).

IF keyword missing, or A miss-
ing in first action row.

Operand 1 of condition row is
not a variable name.

Operand 1 variable name is too
long.

Condition operator in stub is
invalid.

Invalid entry code in action row.

Invalid entry code in condition
row.

Extended and limited entry
format in the same table.

Invalid operator code in extended
entry condition row.

Number of rows exceeds the
maximum allowed.

Number of rows exceeds 40.
One column in conditional table

or no columns in unconditional
table,

Action Taken

Translator
Source List
Page/Line No.

Go to next table.

Go to next table.

Go to next table

Go to next table.

Go to next table.

Go to next table.

Go to next table.

Go to next table.

Go to next table,

Go to next table.

Go to next table.

Go to next table.

Go to next table.

Go to next table.

Go to next table.

*Translator continues processing after printing the error number.
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03/04

03/20

02/43

02/50

03/52

03/54

03/56

03/717

04/19

04/15

04/51

05/29

08/66

08/18

08/16



Error Code

016

017

018

019

020

021

022

023

024

025

026

027

028

Description

Unconditional table containing
more than one column,

Number of columns is unequal
to number of columns in first
row of table.

Number of rows exceeds the
smaller of 99 or 999 (number of
columns).

The columns of a limited entry
row are mispunched giving two
punches in a single column.

Matrix requires more than 999
positions,

Matrix requires more than 999
positions.

Matrix requires more than 999
positions.

Floating-point constant appear-
ing in the same statement as a
fixed-point variable.

Formula or list number greater
than two digits or table number
greater than three digits.

Trying to adjust value of a con-
stant with an arithmetic state-
ment (Ex: MOVE M to 5).

TO missing in a MOVE stub.

Operand 2 of MOVE instruction
is longer than six digits.

Operand 1 of INCREMENT or SET

instruction is longer than six
digits.
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Action Taken

Translator
Source List
Page/Line No,

Go to next table.

Go to next table.

Go to next table.

Go to next table.

Go to next table.

Go to next table.

Go to next table.

Ignore condition.

Go to next table.

Go to next table.

Ignore condition.

Go to next table.

Go to next table,

08/12

08/22

02/84

04/05

05/33

05/34

04/44

05/95

06/12

06/97

06/81

06/99

07/01



Error Code
029

030

031

032

033

034

035

036

037

038

039

040

041

Description
= missing in a SET instruction.

BY missing in an INCREMENT
instruction,

Action is illegitimate, or operand
2 is punched in wrong position.

Tape number is greater than two
digits or LIST is not present in
tape instruction.

LIST is not the first four charac-
ters in a nontape 1/0 instruction.

RETURN row is not the last
row in the table.

Closed table has a GO TO
TABLE or ERROR director
action outside of the table.

Two or more director actions
for one column.

Variable of the form IIInnn or
JJJnnn in operand 1 of condition
stub.

Variable of the form IlInnn or
JJJdnnn in operand 2 of a condition
stub or arithmetic statement.

Trying to adjust the value of a
constant with an extended entry
MOVE instruction (see error 25).

Mixed instruction--contains both
a fixed- and floating-point ex-
pression.

Variable of type Illnnn or JJJnnn
in operand 1 of action row.
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Action Taken

Ignore condition.

Ignore condition.

Go to next table.

Go to next table.

Go to next table,

Go to next table.

Go to next table.

Go to next table.

Go to next table.

Go to next table.

Go to next table.

Ignore condition.

Go to next table,

Translator
Source List
Page/Line No.
07/04

07/19

07/31

07/56

07/71

03/39

10/01

09/76

03/84

06/17

06/21

06/36

07/86



Error Code

042

043

501

503

504

505

506

507

508

509

510

511

512

Description

Column does not have director
action.

Extended entry row contains a
variable name with more than

six digits.

Two condition columns are
identical.

An action column can never be

reached by the object program.

Word FORMULA or LIST is
missing.

Formula (list) number missing
on formula (list) card.

More than seven continuation
cards in text of formula (list).

Formula (list) requested but not

supplied.

More than 20 closed tables
requested.

More than 50 references to a
closed table.

Closed table referenced after
being processed.

Closed table never referenced.

Formulas and lists not last in
table.
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Action Taken

Translator
Source List

Page/Line No.

Go to next table.

Go to next table.

Go to next table.

Go to next table.

Try to interpret

remainder of card.

Go to next table,
Ignore any addi-
tional continuation
cards.

Treat missing
formula (list) as
blank but valid
input.

Go to next table.
Ignore all refer-

ences except the
first 50.

Ignore condition.

Ignore condition.

Go to next table.

10/07

05/506

07/170

18/280

52/150

27/040

52/020

54/150

35/090

53/150

52/240

53/180

26/033



ERROR AND RESTART PROCEDURES

Halts
A and B Registers Meaning
TTx Tape error on tape unit x. Push START to try again, *
99x End of file or reel on tape unit x. *
999 End of job.

*If the error condition persists, the run can be continued by mounting another tape on
the drive that caused the error and rewinding both tapes. A new input deck needs to be
created by placing the run identification card (if present) in front of all unprocessed
tables, including the table in which the error occurred. The program followed by the
new input deck is then loaded. Since the program makes heavy use of the tapes, it is
recommended that the tapes be in good condition.
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STORAGE MAP

Locations
333-600
601-791
850-926
1000-1999
2000-3999
4000-5999
6000-7999
8000-15997
8000-12999
13000-13998
14000-15997

15998

Phase 1
Constants used by both phases.
Print, Read and Error routines.
Loader (EXECU),
Area where a row is assembled.
Not used.
Not used.

Not used.

Phase 1 coding.
MATRXA--array area.

STUB.

Groupmark used to write program
on tape.
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Phase 2
Constants used by both phases.
Print, Read and Error routines.
Loader (EXECU).
AMTRX--array area.
CMTRX=-source cell number.
DMTRX-~failure path number.
STUB.

Phase 2 coding.

Groupmark used to write program
on tape.





