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This document describes the structure 
and functions of the FORTRAN IV-to-PL/I 
Lanquage Conversion Program: its com­
ponents, their functions, and the control 
flow among them. The detailed organization 
of each component and the instructions used 
to implement its functions are described in 
the program listinq. This manual is 
intended to help the user find any portion 
of the listinq he requires. 

The manual consists of eight sections. 
section 1 is an introduction to the Lan­
quage Conversion Program. Section 2 
describes the Control Phase of the program; 
sections 3, 4, 5, and 6 describe the four 
loqical phases into which the program is 
divided. 
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The reader should have some familiarity 
with the contents of the following 
publications: 

I~H_~Y2~~mLt£~_KQ~!R!li_IY_k~ng~~g~L Form 
C28- 6515 
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~y§~~mL Form C33-2002 

I~~_~y§~gmL12Q_~hLI_R~lg£~n£g_H~.!!~~1 
Form C28-8201 

In addition, the reader would find it 
useful to be acqua.inted wi th the 
publications: 

Specifications contained herein are subject to change from time to time. 
Any such changes will be reported in subsequent revisions or rechnical 
Newletters. 

Request for copies of IBM publications should be made to your IBM repre­
sentative or to the IBM branch office serving your locality. 

A form for reader's comments is provided at the back of this publica­
tion. If the form has been removed, comments may be addressed to IBM 
France, Centre dfEtudes et Fecherches, Programming publications, Depart­
ment 843. 06 - La Gaude, France. 

e Copyright International Business Machines Corporation 1969 

2 

I 



INTRODUCTION 
Tables • • • 
Overall Logic of the LCP • 

7 
1 
7 

CONTROL phase 

INITIALIZATION PHASE • 
Processinq Routines 

IPPRO . • • • 
GETCRD 
IMPRO 

• 10 

• 12 
12 

• • • • • • • • 12 
• • • • • • 12 

• • • • • 13 

PHASE 10 • • • • • • • •••• • 21 
Specification Statement Pro=essing 
Routines • • ••• 

BLPRO 
CMPRO 
DAPRO 
"DMPRO 
EDPRO 
EQPRO 
EXPRO 
FNPRO 
NLPRO 
YIPRO 

• 21 
• • • • • • 22 

• 22 
• 22 
• 22 
• 22 

• • • • • • 22 
• • .. • • 23 

• • • • • • 23 
• • 23 
• • 23 

Executable Statement Processing 
Routines •• • 23 

24 ALPRO 
ASPRO 
CAPRO 
COPRO 
CTPRO 
DOPRO 
FTPRO 
GTPRO 
IFPRO 
IOPRO 
PSPRO 
RTPRO • • • • .. 
STPRO • • 

Utili tv Routines 
ARPRO • • • 
ENTTDI • 
ERM S • • 
GETTBI • 

• • 24 
• • • • • 24 

• • • • • • 24-
• 25 
• 25 
• 25 
• 26 
• 26 

• • • 27 
• 28 
• 28 
• 28 
• 28 
• 28 

• • • • • • 30 
• 30 
• 31 

GETI~ RD • • • • • • 
tTCOL 
PUTT BL 
SLPAR •••••• 
S PDI M • • • • • 
SPDTA 
SPPRO 
SPSUB 
XTBPRO • • • ••• 

• 31 
• 31 
• 31 
• 31 
• 32 
• 32 
• 32 
• 32 
• 32 

PHASE 20 ••• 
Phase 20 Routines 

DTPRO 

• • • • • 74 
• 74 

• • • • • 74 
EVPRO 74 
EVPRO • • • • • 74 

PHAS E 30 • • 
Phase 30 Routines 

U PRNT • • • • • 

APPENDIX A. TABLES 
General Considerations • • • • • • 
The Dictionary (Table TDI) •••• 
Specification Tables ••• 

Table TBK (Common Block Tabl~ 
Table TCM (Common Variable Tabl~ 

• 78 
• 78 
• 78 

• 82 
82 

• 82 
• 83 

83 
• 83 

Table TDA (Table of Variables with 
Initial Values) •••••••••• 83 
Table TDM (Dimension Tabl~ • 83 
Table TDU (Dummy Variable Table) •• 83 
Table TDT (Table of Initial Value~ 84 
Table TEH (Table of EQUBLK'st • 84 
Table TEQ (Equivalence Tahl~ • 84 
Table TFM (Format tabl~ • 85 
Table TIM (Implicit Statement 
Table) • • • • • • • • • • • • 
Table TNt (NAMELIST Table) 
Table TNV (List of Variable Tabl~ 
Table TOV (OverfloW" Table) 
Table TPD (DO Loop Label Tabl~ 

APPENDIX B. FORTRAN TO PL/I SUBROUTINE 

• 85 
• 85 
• 85 

85 
86 

LIBRARY • • • • • • • • • • • • • 87 

APPENDIX C. STORAGE MAP • 88 

INDEX • 89 

3 



Chart 001. Overa 11 Logic of Chart 030. rOPRO Routine, Part 2 
Control Phase . · · · · · 11 of 2 · · · · · · · · · 54 

Chart 002. IPPRO · · · · 14 Chart 031. PSPRO Routine · 55 

I Chart 003. GETCRD (Pa rt 1 ) 15 Chart 032. RTPRO Routine · 56 
Chart 004. GETCRD (Part 2) · · · · · 16 Chart 033. STPRO Routine · · · · · · 57 
Chart 005. G ETCRD (Part 3) · 17 Chart 034. ARPRO Routine, Part 
Chart 006. GE TCRD (Part 4) · · · · · 18 of 4 · · · · · · · · · · · 58 
Chart 007. GETCRD (Part 5) 19 Chart 035. ARPRO Routine, Part 2 
Chart 008. IMPRO Routine · · 20 of 4 · · · · · · · · · · · 59 
Chart 009. Overall Logic of Phase Chart 036. ARPRO Routine 3 of 4 60 
10 . . . . · · · · · 33 Chart 037. ARPRO Routine, Part 4 
Chart 010. BLPRO Routine · · 34 of 4 · · · · · · · · · · · · · 61 
Chart 011. CMPRO Rout ine · · · · · · 35 Chart 038. ENTTDI Routine · 62 
Chart 012. DAPRO Routine · · 36 Chart 039. ERMS Routine · 63 
Chart 013. DMPRO Rou tine · · · 37 Chart 040. GETT BL Routine 64 
Chart 014. EDPRO Routine · · · 38 Chart 041. GETWRD Routine · 65 
Chart 015. EQPRO Routine · · · 39 Chart 042. LTCOL Routine · · 66 
Chart 016. EXPRO Routine · 40 Chart 043. PUTTBL Routine · 67 
Chart 017. FNPRO Routine · 41 Chart 044. SLPAR Routine · · 68 
Chart 018. NLPRO Rou tine · 42 Chart 045. SPDIM Routine · · 69 
Chart 019. YIPRO Routine · · · 43 Chart 046. SPDTA Routine · · 70 
Chart 020. ALPRO Routine · 44 Chart 047. SPPRO Routine · · 71 
Chart 021. ASPRO Routine · · 45 Chart 048. SPSUB Routine · · 72 
Chart 022. CAPRO Routine · 46 Chart 049. XTBPRO Routine · 73 
Chart 023. COPRO Routine · · · · 47 Chart 050. Overall Logic of Phase 
Chart 024. CTPRO Routine · · · 48 20 . · · · . . . · · · · · · · · · · 75 
Chart 025. DOPRO Routine · · · · · · 49 Chart 051. DTPRO Routine · · · · · · 76 
Chart 026. FTPRO Routine · 50 Chart 052. EVPRO Routine · · · · · · 77 
Chart 027. GTPRO Rout ine · · 51 Chart 053. Ove rall Logic of Phase 
Chart 028. IFPRO Routine · · . 52 30, Part 1 of 2 · · · · · · .. · · · 79 
Chart 029. rOPRO Routine, Part Chart 054. Overall Logic of Phase 
of 2 . . . · · · · · · · · · · 53 30, Part 2 of 2 · · · · · · 80 

Chart 055. lJPRNT Rout ine · · · · · · 81 

4 



Figure 1. Overall Logic of the 
LCP • • • • • • • • 
Fiqure 2. Tables TFM, TDT, TDU 
Fiqure 3. ARPRO Processing 

9 
• • 27 

• 30 

5 



I 



The FORTRAN IV-to-PL/I Language Conversion 
Program, henceforth referred to in this 
publication as "the LCP," is intended to 
facilitate transition to PL/I by converting 
"error- free" System/360 Opera ting System 
FORTRAN IV source programs into PL/I (F) 
programs. (For the purposes of this publi­
cation, the converted PL/I programs are 
referred to as "target" programs., IJ:"he LCP 
is itself express~d prinaip~lly in PL/I (F) 
1anquaqe, and can be compiled, using a 
System/360 Operatinq System PL/I (~ com­
piler, to give a System/360 machine code 
version. Note that certain routines are 
expressed in System/360 operating System 
Assembly Lanquage and are compiled using a 
System/360 Operatinq System (F) Assembler. 
The latter can then be used to =onvert into 
PL/I the FORTRAN proqrams written by the 
user. 

An "error-free" source program is one 
that meets the following reauirements: 

1. it consists of statements that are in 
strict conformity with the syntactic 
rules laid down in the publication IBM 
~Y~i~mLl~Q_EQg!g!~_IY_1~ngy~~gL Form-­
C28-6515 

2. It has been successfully =ompi1ed by 
the user's FORTRAN TV compiler, giving 
a System/360 machine code version that 
produces results in accordance with 
the user's intentions. 

FORTRAN statements that 10 not conform 
to these rules of syntax (note 2 above) are 
not converted, and a message to that effect 
is printed in the output listing. A mes­
sage is also issued when the conversion of 
a source statement is impossihle for techn­
ical reasons. 

Note that, the LCP will convert FOFTRAN 
IV source proqrams written for current IBM 
systems other than the System/360. In this 
connection, however, the user should note 
that: 

• From the point of view of language, all 
FORTRAN IV source programs can be con­
verted by the Lep, subiect to the 
restrictions indicated in Appendix C of 
!~~_~Y~i~mll~Q_~Qn!gI§1Qn_!i~§1 __ EQg= 
!~!M_!!~iQ=R1LI_1£ngy~gg_fQnygI§iQn 
~~Qg~~m_fQ±_I~~_~Y§1§m~l§Q_Q£gI~!inl 
~Y§igm, Form C33-2002. 

• There is no quarantee tha t the con­
verted proqrams will be correctly 
executed. This is due to differences 

in implementation (storage allocation, 
magnitude of data, etc.). 

The L:P is divided into a Control Phase 
and the following four logical phases: 

1. Initialization phase, which scans the 
FORrRAN source program and classifies 
the FORTRAN sta tem?nts. 

2. Phase 10, which converts executable 
FORTRAN statements and builds various 
tables from the speCification 
sta tement. 

3. Phase 20, (optionall which rearranges 
certain tables created luring Phase 
10. 

4. Phase 30, which generates the PL/I 
declarations for th? i1entifiers use~ 
in the program, together with all com­
ments, statements and messages. 

It should be noted that, as far as 
possible: 

• Executable statements are converted one 
a tat ime. 

• FORTRAN specification statements are 
converted by collecting declarations of 
source program identifiers. 

The LCP cont ains a nu m ber of tables. 'T' he 
way in which these tables are use1 ~y the 
individual routines is described in the 
relevant sections; the layout of the tables 
is shown in Appendix A. 

Figure 1 illustrates the overall internal 
logic of the L:P and shows the relationship 
among the Control Phase and the U logical 
phases: Initialization Proce1ure, Phase 
10, Phase 20, and Phase 30. 

After receiving control from the Systeml 
360 Opera~ing System, the Control Phase 
calls the Initialization Proce:lure, whose 
input is the FORTRAN source proqram on 
SYSIN. This phase examines the source pro­
gram to determine whether the PJR~RAN 
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S'tat.E!ments are executable or not, initia­
lizes various tables, and, as output, 
places FORTRAN statements on SYSUT1. 
optionally, a listing of the source proqram 
can be printed on SYSPRNT. Control returns 
to the Control Phase which calls Phase 10. 

Phase 10 converts, if possible, the 
executable FORTRAN statements and comments. 
certain parts of these statements are 
placed in the tables with the contents of 
the specification statements. If the size 
of the tables exceeds the amount of main 
storaqe available, the tables are placed on 
SYSUT2. 

Control aqain returns to the Control 
Phase, which either calls Phase 20 (under 
conditions described in the section 'Phase 
20'), or calls Phase 30 directly. 

8 

Phase 20, if called, rearranges EQUIVA­
LEN:E and DATA tables an:i returns control 
to the Control Phase, which then calls 
Phase 30. 

Phase 30 takes the :onverte:i statements 
(on SYSUr1) and the tables (which may be on 
SYSUT2) as its input. It generates the 
PL/I declarations for the identifiers used 
in the program and edits the converted 
statements, together with all comments and 
messages; (its output is in tne form speci­
fied by the user) • 

On completion of Phase 30, control 
returns to the Return Procedure of the Con­
trol Phase which either calls the Initiali­
zation Procedure if another FORTRAN program 
must be converte:i, or returns to the 
Operating System. 

I 
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CONTROL PHASE 

The LCP Control Phase (see Chart 001' 
receives control from the System/360 
Operatinq System by means of an EXEC con­
trol card. 

The Control Phase invokes the execution 
of the Initialization Procedure which is 
the first loqical phase of the LCP. 

On completion of each logical phase of 
the program, the follovinq phase is called. 

10 

If, on completion of Phase 30, another FOR­
TRAN program is next in the job stream, the 
LCP retains control ani the Control Phase 
recalls the Initialization Procedure. Af­
ter the last consecutive FORTRAN program in 
the 10b stream has been processed, the :on­
trol Phase restores control to the Operat­
ing System. 

I 



Chart 001. Overall Logic of control Phase 
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INITIALIZATION PH!~] 

The Initialization phase is divided in 
three processing routines: 

1. IPPRO, which initializes the settings 
of the switches in the ~CP communica­
tion ar ea. 

2. GETCRD, which scans the source program 
and classifies the FORTRAN statement 
by type. 

3. IMPRO, which processes the IMPLICIT 
specification statement. 

The Initialization phase also makes use 
of the utility routines GEfHRD, GETTBL, and 
PUTTBL. These routines are also used by 
Phase 10 and are described in the next 
chapter. 

The input to the Initialization phase is 
the FORTRAN source proqram on SYSIN. The 
output of this phase is the FORTRAN source 
statements on SYSUT1. 

If a FORTRAN source statement cannot be 
classified or if a syntactical error is 
detected during the scan, the statement is 
treated as a comment. 

This section contains detailed descriptions 
of the routines IPPRO, GETCRD and IMPRO. 
They are described in the followinq manner: 

• Purpose of the routine 

• C aIling phase or routine (s) 

• Entries (if more tha none) 

• Processing 

• Routine (s) called 

• Exit from the routine 

IPPRO ______________________________ ~~~I1_QQl 

gurpos~: To initialize the status of the 
switches in the LCP communication area, 
according to the options specified by the 
user in his control cards. 

12 

£~.!l~fL~Y: Control Pha se 

~£Q£~§§lng: For the first FOPTRAN proqram 
in a given batch, the (;ontents of the P7\RM 
field in the EXEC (;ontrol card indicates 
the status of the various switches. These 
are not modified when IPPRO is recalled to 
process subsequent FORTRAN programs in this 
ba tch. 

The LCP control cards, if any, are 
scanned: 

• any numer-ic field of two digits (maxi­
mum) is cons idered as a data- set 
ref e re nc e numb e r, 3. n dis mar ked a s a 
PRINr file. This information is kept 
for use in the other phases. 

• any FORTR7\N mathematical function name 
is con sid e re d a s a re se r ve d wo r d; t his 
name is not converted into its equiva­
lent built-in fun::tion name. 

The original LCP control information is 
kept during processing of 3. sinqle batch 
unless the user specifies new LCP control 
cards for a subsequent FORTRAN program in 
the batch. 

F~r- further information concerning the 
status of the switches, refer to the publi­
cation EQBTBhN_IY=tQ:R~Ll_h~ngg~g~_£Qny§£~ 
§!QQ_~IQg~~ID_IQ~_I~tl_2y§1~~L]§Q_Q~~~~li~~ 
2..Y§.!§IDL Porm C33-2002, Appendix E, "Control 
Card Options." (Note that, for the sake of 
brevity, this publication will henceforth 
be referred to as "th!'" lanquaqe conversion 
manual.") 

aQ~.!~n§§_£~ll~~: None. 

~!il: ~o to GETCRD 

~~£EQ§~: To qet a FORTRAN statement and 
classify it according to type • 

~IQ~§§§~ng: The input to this routine con­
sists of the FORTRAN source statements from 
SYSIN. Each FORTRAN statement is collected 
into a work area and t~o scans are 
performed. 

1. Classification scan: the statement is 
exa mined one cha n.(;ter a t a time from 

I 



left to right. It is classified as 
non-arithmetic if: 

• The followinq character sequence 
indicating the presence of an lit­
eral field is found: 

,nH or InH or (nH 

where n is a numerical value. 
Switches CSNU for nand CSHL for H 
are used. 

• The sequence A ( ••••• ) x whe re xis 
not an equal sign, is encountered. 
Switch C SNA is used. 

• There is a comma outside the 
parentheses. 

• There is an equal sign inside the 
paren theses. 

In the absence of these conditions, 
the statement is classified as 
ari thmetic. 

2. Scan of Keyword Dictionary (KEYDIC): 
the first four characters of each 
statement classified as non-arithmetic 
are compared to a list of FORTRAN key­
words. This comparison determines the 
type of FORTRAN statement. Each 
source statement is given a statement 
code from 1 through 42 according to 
its type. 

If an IMPL ICI T sta te me nt is de tec ted, 
the routine IMPRO is invoked. 

When a FORTFAN statement is recognized 
as a READ, WRITE, PRINT, or PUNCH state­
ment, the following additional processing 
takes place: 

• The data set and FORM AT referenc,~ num­
bers are collected, if present. 

• The LCP creates a table (TFM) contain­
ing FORMAT reference numbers, and 
corresponding data set attributes 
(PRINT, non-PRINT or both). 

In addition, GETCRD builds table TPD and 
uses it to generate an END statement at the 
end of each DO loop. Note that a logical 
IF statement is treatej ~s two separate 
statements. 

The output from GETCRD is the FORTRAN 
source program on SYSUT1; FORTRAN state­
ments with the same st~tement code are 
chained together. When an END card is 
encountered, this routine returns to the 
Con trol Phase. 

RQY~in~§_£all~~: GETWRD, GETTBL, IMPRO, 
PUTTBL. 

~~ii: Control Phase 

!~~R~ _____________________________ fh~r1_QQ~ 

~YfEQ§~: To convert IMPLICIT statements. 

g£~£g2~ill9: The input to this routine is 
the IMPLICIT statement in the work area 
WKBF. The two alphabetic characters used 
as limits of an implicit type declaration 
are saved. The origin~l entry in the 
implicit table (TIM), which contains the 
standard type of any n~me beginning with an 
alphabetic character, is updated to conform 
with the type given in the IMPLICIT state­
ment. Any modification in length is also 
entered in this t~ble. 

!QYSin§§_£~ll§~: GETWRD • 

~~i1: GETCRD 

Initializ~tion Procedure 13 



Chart 002. IPPRO 
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Chart 003. GETCRD (Part 1) 
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**El******* 

* * * ! NI TI ALI ZE * 
* SWITCHES * 

* * * * *****t***** 

v 
. *. 

C2 *. 
. * *. .*PARENTHESIS*. NO *. COUNTER=O .*---X 

*. (CSPR) • * ' 
4o. • * 

* •. * t YES 

v 
. *. 

02 *. 
. * *. • * FIRST *. NO V 

*. TIME EQUAL .*---X 
*. TO ZERO .* 

*. .* * .. * t YES 

v 
**E2******* 

* * * SET FLAG * 
* FOR SPECIAL * 

* TEST (CSNA) * 

* * *****t***** 
**** **** ' *003* ' *003* ,<----------x 
*Fl *->'FROM * F2 *->'FROM 
* * '004Bl * * '00403. E3 
**** ' **** ' V CS17 V 
*****Fl********** **F2******* 
* * '" RES ET * 
'" GET NEXT * *HOLLERITH AND", 
: cAK~~~f1R :<--------**N~g~Nl~c§~&fS** 
* * '" '" **~"'****t******** *******"''''** 

v .*. 
Gl *. 

• * FLAG *. 
NO .*FOF SPECIAL*. 

x---*. 'fEST .* 
*. (CSNAI .* 

*. .* * .. * t YES 

v 
.*. CS34 

H1 *. *****H2********** 
.* ' *. * * 

.* DOES = *. NO ,*SAVE CHARACTER * 
*. FOLLOW I .*-------->* AND POINTERS 

*. .* * 
*. . * * '" * •• * ***************** t YES ' , 

, , 
V 

**Jl******* 
* * * RESET FLAG * 

* FOa SPECIAL * 
* TEST (CSNAI * 

* * *****t***** , 
X- --------->, 

V 
**** 

* * * A3 * 
* * **** 

***** 
*005* 
* A2* 
* * * 

v 
· *. . * . 

C3 *. :::4 *. 
• * *. • * *. 

.* IS IT *. YES .*PARENTHESIS*. NO 
*.*.ANs~8gAL .*.*-------->*.*.c~g~~~f=O.*.*-------~ 

*..* *..* ***** 
* •• * * •• * *005* 

* NO * YES * A2* 
, * * 

· *. F3 *. 
· * *. • * IS IT A *. YES 

V 
**04******* 

* SET EQUAL * 
* SI3N AND * 

* FIRST 'FLAGS * 
* (CSEQ-CSFS) * 

* * *****t***** 
, **** 
'* * x->* F2 * 

* * **** 

COMMA .*-----------------X 
*. . * ' *. .* * •• *' t NO 

v 
.*. 

34 * . 
.* *. , NO .*PARENTHESIS*. 

,<----------------*. COUNTER=O .* 
, *. (CSPRI • * 

*. . * * .. * t YES 

v 
***** 
*005* 

* 

.*. * A2* CS30 v 
H3 *. * * **H5******* 

· * *. * * SET * .* IS iT A *. YES * HOLLERITH * *. "'. SLASH • *. "'---------------------------------->* * FLAG oJCSHL) * * 

"'. . * * * 
* •• '" ********"''''* 

t NO **** ' 

v 
"'''''''** *004* 
* A2* 
* * '" 

*003* ' 
* J5 *->'FROM 
* * '004Al 
"'*** ' V 

**J5******* 
* '" * RE SET * 

X--* NUMERIC FLAG '" 
, * (:::SNU) * 

v 
**** 

* * * Fl * 
'" * "'**'" 

* '" "'*****"'**"'* 
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Chart 004. GETCRD (Part 2) 

••••• • 004 • 
• A2. 
• • • 'FROII 

'003H3 
V ... . .. 

A1 •• A2 •• 
•• IS •• •••• 

10· •• HOLLERITH •• YES.. IS •• 
x-- •• FLAG (CSHLl •• (--------•• CHARACTER A •• 
, •• SET ON •• •• NUIIBER •• 
I *..* *"' •• v •• •• • ••• 

••••• • YES • NO 
.003.' , 
• JS. 
• • • 

V 
•• B1 ••••••• 

• • 
· .. 

62 •• .. .. 
•• IS IT A •• YES 

•• ~EIGNy~~:Jf •• •• LETTER •• -----------------X 

16 

• • $. •• • 

• • ..... ~ ..... 
v 

••••• • 003. 
• F1. 
• • • 

.. .. . ... 
: NO 

v . .. 
C3 •• .. . . 

, NO •• IS IT H •• 
'(----------------.. OR X •• , .... 
v . .. 

D2 •• .. .. 
•• IS IT A •• YES 

•• OUOTE •• ---X .. ..' .. .. .... 
t NO 
, 

v ... 
E2 •• .. .. 

v ..... 
• 005 • 
• A2. . . . 

•• IS IT •• NO 
•• AN END MAR~ ••• ---f .. .. .... 

t YES 

V 
CS19 ••• 

•• F1....... F2 •. 
• SET. •• IS •• 

• ARIiHIIETIC. YES •• EQUAL SIGN •• 
•• ST~~~~ENT •• <-------- •.• ~LAGoJCSEO! ••• · . .... ••••• :..... •. t' ~O 

v 
••••• • 005. 
• G1. . . 

• 

v 
••••• .005. 
• A2. · . • 

v 
••••• • 005 • 
• A2. . . . 

.. .. .. .. 
~ YES 

V 
CS16 ••• 

D3 
•• IS •• 

•• HOLLERITH •• NO 
•• FLAG (CSHLI •• -------X 

•• SET ON •• v .... . .... 
•• •• .003. 

1 YES •• F~. 

• 
. .. 

E3 •• 
•• IS •• 

•• NUMERIC •• NO 
•• FLAG (CSHLl •• -------x 

•• SET ON •• V .... . .... 
•• •• .003. 
, : YES •• F~. 

v 
••••• t3 •••••••••• 
• • .HOLLERITH FIELD • 
• FOUND • · . · . ........ ~ ....... . 

v 
• •••• .005 • 
• A2 • . . 

• 

I 



Chart 005. GE TCRD (Pa rt 3) 
:~~t: * ••• • • 

• All • • • * 12* 
* * * • FROII 

.:.* 
: 88~B~~ ~~~ ~~, F3: 

GETCRD KEYDIC V ••• BC211 ••• 
All •• AS •• *****12********** 

****11********* * * ... * * INITIALIZE * 
* ENTER *--------> * PO IN TER S * 
* * * * 

*************** * * 
********:******** 

v 
BC21 . *. 

B2 *. 
GETIIRD 01l1A1 

NUll .*-----------*. DEL 
X-----------------*.COLLECT 1ST II.*---X 

*. CHARS.* • 
*. .* * .. * f ID 

V 
BC03 • *. 

C2 *. 
. * * . 

**** 
* * * E1 * 
* * **** 

• * IS IT A *. YES 

.*.. .•• . 
•• IS IT A •• NO •• END OF ,. NO 

•• LOGICAL IF •• -------->*. Dcf •• ---x 
•• ,,* *. i* ...* •..• •. •• • •• * 

: YES : YES 

V 
•• BII ••• **** 

* • * RESTORE * 
• SE:OND PART • 

• IIITfI POI NTERS. 
• • •• * •• :.* ••• 

v •••• * 
*003* * D1 .. 
* * * 

, , , 
V 

.****B5 •••• ***** • 
* • • GENERATE END • 
• ST AT EIIENT * • • * • 
*** •• ***:******** 

**** 
* * • G1 * 
* * **** 

*. FORTRAN .*-----------------X 
*. KEYIlORD .* 

*. . * * •• * 
: NO · · · v 

. *. 
D2 *. 

.* *. NO • * IS IT *. 
<----------------*. DO .* 

I *..* 

V 
*****E1 ********** 
* * * SET COIIMENT * 

*. . * * •. * : YES 

V 
**E2******* 

* * * SET * 

BC06 . *. . *. 
E3 *. E4 *. 

• * *. • * *. 

. * 

**** 
* * * D5 * 
* * *:** 

v 
. * . 

D5 *. 
* . NO.* END OF *. 

X-------*. PRO GRAI'l • *<--X 
v *. .* 

***** *003* 
* A 1* 
* * * 

*. .* 
* .. * : YE S 

, 

V 
****E5********* 

.* *. NO .* IS IT ~ *. NO * * X->* CODE *---X * ST~TEIIENT * *. EXECUTABLE .*-------->*. TYPE .*---X * RETURN * 
, * * * CODE * *.STATEIIENT.* *. KEYIlORD .* ' * * * * * * *. . * *.. * I *************** 

******** ********* *********** * •• * * •• * v 
**** 

* * * E 1 * 
f YES t YES * **** * 

* * **** 

FROII 
*****00IlF1 
*005*006D2,E2, 
*G1* F2 ' 
*,* 007~kg~,: 

H1 ,J1', 

, 
v 

.* . 
F3 *. 

. * "'. YES.* IS IT *. 
~---- .. --"'. *. ST~ ~fgEN T. * . * 

***** *..'" 
*006* * •• * 
* A2* * NO 
* * ' * ' 

V 
BC20 V .*. 

*****G1********** G3 *. 
* PLACE THIS * .* *. 
* ST~TEIIENT ON * V V NO.* IS IT *. 
* UTILITY DATA *(----------------------------------*. IF .* 
* SET * A *.STATEIIENT.* 
* * *. .* ***************** * •• * : f YES , 

V 
**** 

* * * A4 * 
* * **** 

.*. 
H3 *. .* *. YES.* DOES *. 

<------------------------------*. NUMERIC .* 
*.FOLLOW , .* 

*. .* * .. * f NO 

V 
*****J3********** 
* * *SET LOGICAL IF * 
*STATEIIENT CODE * 
* * * * ********f******** 

, 
• BC26 V 

*****K3********** * SlVE SECO~D * 
* PART OF * 

X-------------------------------* ST1TEIIENT AND * 
* POINTERS * 
* * ***************** 

v 
. *. 

F4 *. 
. * * . 

* G1 * 
* * **** 

• * *. YES 
*. IIIPLICIT • *-----------------X 

*.STATEMENT. * ' 
*. . * * .. * 

: NO , 

V 
**G4******* 

* * 

V 
*****G5********** *IMPRO 008A1* 

* SET * *---------------* * STATEIIENT * * PROCESS * 
* CODE * * IIIPLICI T * 
* * *****t***** 

v 
**** 

* * * G 1 * 
* * **** 

* ST AT EIIENT * 
********:******** 

v 
.*. 

H5 *. 
**** .* *. 

* * NO.* :OIlIlENT *. 
* D5 *(---- *. :ODE • * 
* * *. .* 

**** *..* 
* .. * : YES 

v 
**** 

* * * G1 * 
* * **** 
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Chart 006. GETCRD (Part 4) 

••••• • 006 • 
• A2. 
• • • , FROM 

'005F3 
V 

BC25 ••• 
A2 •• 

•• *. 
YES •.• WRITE •• x-----------------.. OR PRINT •• , •• STATEMENT •• .. . . .. .. 

t NO 

BC50 V 

, . 
V 

18 

••••• B1**.******* 
* • *SET PRINT FILE. 
* SWITCH * 
• * 
* * ··******t******** 

*****B 2 •• **.***** 
* * • SET NON PRINT * 
* FILE SWITCH * 

• * * * *****·**t****·*** 

. . 
X~----------------------->: 

BC54 v 
**C 2***.*.* 

* * * INITIALIZE * 
• POINTERS * 
* * • * 

*****:*.* •• 

v 
.*. 

D2 *. 
GETWRD 0411 1 

DEL •• -----------•• NOli x-------•. GET FORTRAN •• -------X 
V *. KEYWORD.. v 

**.** * • • * .* ••• 
*005. * •• * .005* 
•• G!* t ID "G~. 

* • 
V 

BC58 .*. 
E2 •• 

GETWRD 0411 1 
ID •• -----------*. NOli 

X------- •• GET NEXT ITEII •• -------X 
V *. . * v :0135: •. * ..• '* :001: 

*.G!* t DEL •• F~* 

* * 
V 

BC60 ••• 
F2 * . 

. * *. NO •• IS *. YES 
X-------*. DELIIIITER ( •• -------X 
v •• •• v 

***.. •••• .*.* • 
• 005* •• • * .007* 
• Gl. • * 11. 
• * 
* 

. . 
* 

I 



Chart 007. GE'TCRD (Pa rt 51 

***** 
*007* 
* A1* 
* * * , FROM 

, 006F2 
V 

· *. A 1 *. 
G!:TIf'RD 041A 1 

NUM .*-----------*. DEL 
X---*.GET DATA SET .*-------X 
, *. REF NO • * v 

*..* ***** 
* •• * *005* 

: ID **G~* 
, , , 

'BC61 V 
*****B 1 ********** 
* * * SET NON PRINT * 
*FILE SIIITCH ON. * 

* * * * ********t******** , , 
X---------->: 

, 
v 

BC62 • *. 
C1 *. 

· * * . • * IS *. NO 

* 

*. DELIMITER A .*-------X 
*. COMMA .* V 

*. • * ***** 
*. • * *005* 

: YES * *Gl* 

V 
*****D1********** 
* DE PENDI NG ON * 
*FILE SET PRINT * 
* OR NON PRINT * 
* SWITCH * 
* * ********t******** 

v 
· *. E1 *. 

GETWRD 041A 1 

* 

IO .*-----------*. DEL X--*. GET FORMAT .*-------X 
, *. REF.* V 

*..* ***** v * •• * *005* 
:005:**** : NUM **G!* 
* G1**007* ' * 

* * * F1 *->'FROM 
* * * ' 006E2 

**** ' v 
*****F1********** *GETTBL 040A1* *---------------* * GET TFM ENTRY * 
*FOR THIS FORMAT* 

* * ********:******** , 

v 
· *. G1 *. 

· * * . • *REFERENCED *. YES 
*.BY PRINT AND .*-------X 

*.NON PRINT.* V 
*. FIL E • >« ***** 

* •• * *005* 
: NO **G!* 

* 
v 

.*. 
H1 *. 

• * TYPE * • 
• *REFERENCED *~ YES 

*. IN CURRENT .*-------X 
*. FILE • * V 

*. • * ***** 
* •• * *005* 

: NO **G!* 

V 
*****J1********** *POTTBL 043A1* *---------------* * UPDA TE TABLE * 
* TFM * 
* * ********t******** 

, 
.. v 

***** *005* 
* G1* 
* * * 

* 
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Chart 008. IMPRO Routine 
IIIPRO 

•••• A1 ••••••••• 
• • • ENTER • • • 
·······r······· 
•••• · .' • 81 .-)' · .' •••• v ... 

81 •• 
GETWRD 011111 

DEL •• -----------•• HUll 

•••• • • • B3 .--1 
... .' •••• • v 
••••• B3 •••••••••• 
• • • KEEP LETTIR AS • 

X-- •• GET NEIT WORD •• -----------------I • UPPER LIIIIT • 
t!fl. .* 
v 

•••• • • 
• J2 • · . •••• 

.. .. .... 
: 10 

, 
11103 V ••••• C, •••••••••• · . • SA VE TYPE ANO • 

• STANOARD LENGTH. 
• • • • 
········r········ 

v 
IPl08 ... 

01 •• 
. * •. 

NO.. IS •• 
X--*. THERE AN •• 
, *.ASTERISK .* 
v 

•••• • • 
• G1 • • • •••• 

•. . * •.. * 
: YES 

v ... E' •• GETWRO 0llH1 

• • • • 
········t········ 

II ... 
C3 •• 

•• IS •• 
•• THERE 1 •• YES 

•• LOWER •• ---X 
•• LIIIIT •• .. .. .... 

~ NO 

, , 
II 

• •••• 03* ••••••••• 
• • • REPLACE LOVER * 
:LIIIITL¥~I¥PPER : 

* • *·······t········ , 
: <----------x 

10 •• -----------.. DEL ' 
X-- •• GET NEXT WORD •• ----------------), 
I *. .• • 

*. .• " 
v .... 

•••• • • 
• 32 • • • 

r NUPI 

•••• , , 
IPl10 V 

••••• F1 •••••••••• 

• * • SA VE LENGTH • 
• SPECIFICATION * 
• • • • ........ , ....... . 
•••• · .' • G1 .-)' · .' •••• V 

••••• G 1 •••••••••• 
• • • CLEAR UPPER AND* 
* LOWER LIPIITS • 
• • • • ••••• * •• ,*** •• * •• 

•••• 
* .' • H1 *-)' 
* .' * •• * v .•. 
GETII~~ *'bIlH' 

11130 

, 
v .•. 

F3 •• 
..15 IT A •• 

•• RIGHT •• NO 
•• PARENTHESIS •• ---X 

•. .* I .. .. 
* .•• 

~ YES 

, 
II ... 

v 
•••• • • 

• H1 • • • •••• 
GETWi5 ·b1l1A1 * ••• 

NUll •• ----------- •• ID • • <----------------•. GET NEXT VORD •• ----). J2 • , ..... . ...* •••• * .•• • DEL , 
, 
II . .. 

H3 •• 

DEL •• -----------*. NUll ' 
X--*.GET NEXT VORD •• ----------------), 

.. .. . ... 
•• IS IT •• NO • • 

•• AN ENDII1RK •• ----). B' • 
I *..111 • .. .. .. , .. .. 
v ••• * 

•••••• t ID 
* J2 • • • .... * v ... 

J1 •• 
•• IS •• 

NO.. THERE.. *. ¥--.... ~f~gs .• '* 
v 

•••• • • 
• 83 • 

.. .. ..... 
t YES 

* • • **. 

20 

V 
••••• K\ •••••••••• 
* • • KEEP LETTER AS • 
• LOIiER LIIIIT • • • • • ••••• ***,.***.*.* , 

I{ .* •• * • • H1 • 
• • ••• * 

* ••• · .' • 32 .-)' · .' •••• 

III. •• • ••• .... 
~ YES , 

V 11120' 
• •••• J2 ••••• *.*.. v 
* * •• *.33* •• * ••••• 
• SET COIIIIENT •• • 
* COD! .--------). RETURN • • •• • • • • •••••••••••••• • •••••••••••••••• 

I 



Phase 10 (see Chart 009) converts execut­
able FORTRAN statements and builds tables 
from the specification statements. Certain 
information collected during the scan is 
saved in tables to be processed subsquently 
by Phase 20 and/or Phase 30. 

The input to Phase 10 is the FORTRAN 
statements placed on SYSUT1 by the Initia­
Ii za ti on Procedur e. 

Phase 10 passes control to the appropri­
ate statement processing routine, which 
processes a chain of statements at a time 
by attempting to convert as much of the 
statements as possible into the correspond­
inq PL/I statements. These routines fall 
into one of two categories: 

1. Specification statement processing 
routines, which enter in the dic­
tionary (TDI) any identifier that 
appears within a specification state­
ment. The dictionary includes speci­
fication information and pointers to 
tables containinq additional informa­
tion for each entry. The routines 
included in this cateqory are the 
followinq: 

BLPRO 
CMPRO 
DAPRO 
DMPRO 

EDPFO 
EOPRO 
EXPRO 
FNPRO 

NLPRO 
YIPRO 

2. Executable stat ement processing rou­
tines, which convert executable state­
ments and place the result on SYSUTl 
in external (printable) form. 'l'he 
routines included in this category are 
the followinq: 

ALPRO 
ASPRO 
CAPRa 
COPRa 
CTPRO 

DOPPO 
FrpPO 
GTPRO 
IFPRO 
IOPRO 

PSPRO 
RTPRO 
STPRO 

In addition, Phase 10 makes use of a 
number of utility routines which perform 
simple and frequently recurring functions, 
such as collecting characters, placing 
information in tables, etc. These routines 
are the followinq: 

AR PRO LTCOL S.PPRO 
FNTTDI PUTTBL SPSUB 
ERMS S LPAR XTBPRO 
GETTBL SPDIM 
GETWRD SPDTA 

Note: Routines GETTBL an1 PUTTBL are also 
used by Initialization Procedure, Phases 20 
and 30. 

A detailed description of each routine 
will be found in the individual section 
allotted to it. 

Executable statements that cannot be 
converted at all, i.e. the statements 
BACKSPACE and ENDFILE (see Appendix D of 
the language conversion manual) are placed 
on SYSUT1, together with an appropriate 
messa gee 

Comments cards in the FORTRAN program 
are placed on SYSUT1, in the same way as 
executable statements. If the sequence *1 
appears in the t8xt of ~ comment, it is 
replaced by the sequence *-. 

Any syntactical error in a source state­
ment detec ted d uri ng th e scan termina tes 
the conversion of the statement concerned. 
The statement is treatei as a comment and a 
diaqnostic messaqe is issued. No further 
assumption is. made con=erning the possible 
effect of the erroneous statement on the 
rest of the program. 

Source program identifiers are checked 
to ensure aqainst confli:=t with PL/I built­
in function names or reserved words. In 
the event of possible =onflict, the identi­
fier is entered in the dictionary (TDI) 
with an appropriate fl~g. fioreover, if the 
identifier occurs within the text of an 
executable statement, a substitution name 
created by the LCP is ~utomatically 
generated during conversion. 

On completion of Phase 10, control 
returns to the Control Phase. 

Tli1s sect ion contains de ta iled descriptions 
of the routines used by Phase 10 to process 
FORTRAN specification statements. In order 
to simplify reference, the routines appear 
in alpha betica 1 orde r. 
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~~~EQ~: To convert BLOCK DATA statements. 

R~g~&§§ing: The input to this routine is 
the BLOCK DATA statement in the work area 
WKBF. A swi tch (BLSt~) is set in this rou­
tine to be tested during the processing of 
the END statement (EDPRO) in order to 
determine whether the next END statement is 
part of a BLOCK DATA subprogram. A BEGIN 
statement is qenerated on SYSUT1. 

]zi!: Callinq routine. 

PU~EQ~: To convert COM~ON statements. 

~~Q£~§§i~~: The input to this routine is 
the COMMON statement in t he work area WKBF. 
The common block name is collected ~nd 
placed in tabl~ TBK with a pOinter to the 
list of variables. The list of variables 
is placed in table TCM and the names of 
variables are placed in the jiction~ry. 

gQY1i~~§_£All~Q~ ENTTDI, ERMS, GETWRD, 
GETTBL, SPDIM, PUTTBL. 

]Zi!i Callinq routine. 

~!£BQ _____________________________ fh~~i_Qj~ 

r.!!£.2.Q§~: To convert DATA statements. 

R~Q£~§§i~~: The input to this routine is 
the DATA statement in the work area WKBF. 
The list of elements to be initialized is 
collected and if necessary, the address of 
an element, relative to the beqinning of 
the array, is computed. The element and 
its address are olaced in table TDA. The 
output from this routine is an entry in the 
c1.ictionary (TDI) for each new name and ~n 
entry in table TDA for the names of 
variables and their literal value. 

Foutines Called: ENTTDI, ERMS, GETWFD, 
GETTBL;-PUTTBL; SPSUB, SPDTA. 

rzil: Callinq routine. 

22 

RY!E~§!: To convert DIMENSION statements. 

f£Q£g§§i~g: The input to this routine is 
the DIMENSION statement in the work area 
WKBF. The part of the statement following 
the keyword DIMENSION is scanned and the 
array name is enterej in the dictionary 
(TDI) if it is not already there. The 
dimension information is collected and 
placed in tab Ie TDM and a poin ter to this 
table entry is placed in the dictionary. 
In the case of an array name already in the 
dictionary, the existing entry is updated. 

BQQli~g§_£gll~g: ENTTDI, ERMS, GETWRD, 
GETTBL, PUTTBL, SPDIM. 

~!i~: Callinq routine. 

~~~liQ _____________________________ £h~£i_~l~ 

~Y!E.Q§~: To convert END statements. 

~·!.Q£~§§i!!g: The input to this routine is 
the END statement in the work area ~KBF. 
The END statement is converted and placed 
on SYSUT1. 

I!it~ Calling routine. 

~Q£RQ _____________________________ fn~£i_Q12 

EY~£Q~g: To convert EQUIVALENCE 
statements. 

~£Q£~~§i!!g: The input to this routine is 
the EQUIVALENCE statement in the work area 
WKBF. The elements of the statement are 
collected and the equivalenced variables 
are placed in the equivalence table TEQ and 
in the dictionary· TDI. If necessary, the 
address of an element relative to the 
beginning of an array is computed. The 
element and its address ~re placed in table 
TEQ. 

~~~ii~g~_£~!!~Q: ENTTDI, ERMS, GETWFn, 
GETT BL, PUTT BL, S PSU B. 

~!!~: Calling routine. 

I 



EYIEQ§§: To convert EXTERNAL statements. 

£.!:Qce§sing: The input to this routil,le is 
the E XTE RNA r sta tement in the work area 
WKBF. The part of the statement following 
the keyword EXTERNAL is scanned. ThE? sub­
proqram names are checked for validi1:y and 
added to the dictionary (TDI) with flags 
indicating their clriss, type and usage. 

RQ~iin~_££ll~Q: ENTTDI, EFMS, GETWPD, 
P UTTB L. 

~];i t: Callinq routine. 

fM~EQ _____________________________ £h2ri_Q11 

R~IRQ§e: To convert FUNCTION, SUBRJUTINE, 
and ENTRY statements. 

~n!!:i~§: There are three entry points to 
this rou tine: F NPRO, S BPRO, a TId ETPR 0 • 
The input, at entry point FNPRO, is the 
FUNCTTON statement in the work area WKBF; 
at entry point SBPRO it is the SUBROUTINE 
stat?ment; at entry point ETPPO it is the 
EN~RY statement. 

~IQ~~§§ing: The procedure name is placed 
on SYSUT1 with the keyword PROCEDURE (or 
ENTRY in the case of an ENrRY statement~, 
follo~ed by the formal parameters (unco~­
verted) and the nonstandard return sp~cifi­
cations (converted). A name followed by a 
number is assigned to each nonstandara 
return. This nu mber represents the sequen­
tial number of each return within the para­
meter list. An additional formal parameter 
is created for a function subprogram and 
this name is entered in the dictionary 
(TDI). The converted statement is placed 
on SYSUT1. 

EQY!i1!§§._s.£11ed: EN TTDI, ER M S, GET~lRD, 
PUTTBL, SLPAR, XTBPRO. 

~Kii: Calling routine. 

N1ERQ __ ---------------------------fh~£i~Ql~ 

To convert NAMELIST statement~ 

g!Q£~§§i~g: The input to this routine is 
the NAM'ELIST statement in the work area 
HKBF. The namelist name is collected and 
placed in table TNL with a pointer to the 
list of variables. This list is placed in 
table TNV and the vari:l.ble names are placed 
in the dictionary (TDI). 

B~~~iQ~~_£~!!§Q: ENTTDI, ERMS, GETTBL, 
GETHr{J), PUTTBL. 

g!itl Calling rqutine. 

!I£.~Q _____________________________ ~h~£!_Q12 

To process explicit type 
st at e me n t s • 

~Q~£i~~: This routine has five entry 
points; the input to it consists of the 
following type statements: INTEGER (entry 
point YIPRO), REAL (entry point YRPRO), 
COMPLEX (entry pOint YCPRO), LOGICAL (entry 
point YLPRO), DOUBLE PRECISION (entry point 
YDPR-O) • 

~fQ£~§§ing: The type and length specifica­
tions of the input statement are saved. 
The length specification, the variable 
names, and the initial values, if any, are 
then scanned. The variable names are 
entered in the di:::: tion:l. ry (TDI), wi th spe­
cification information and pointers to 
table rDM, and the initial values are pro­
cessed by the routine SPDTA. 

~Q~i!n§§_~a!!~~: ENTTDI, ERMS, GETWRD, 
PUTTBL, SPDTA. 

~!i~: Calling routine. 

This section contains detailed descrip­
tions of the routines used by Phase 10 to 
process executable statements in the FOR­
TRAN source proqram. The organization of 
this section is the same as that of the 
preceding se::::tion. 
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~~~~Q§~: To convert assignment statements. 
Called by: PH10 

~IQce§§ing: The input to this routine is 
the assignment statement in th~ work area 
WKBF. The part of the statement located to 
the left of an equal sign is tested to 
determine if it is a variable, an array or 
a statement function name. Then~ 

1. a) If it is a variable, t he name is 
placed in the dictionary (TDI). 

b) If it is an array, the subscript 
routine (SPPR~ is called. 

2. If the name appearing to the left of 
an equal sign is followed by elements 
between parentheses and ha s not been 
given any dimension, it is a statement 
function name. A PL/I procedure 
statement is generated and the para­
meter list is processed. The pointers 
to parameter entries in the di=tionary 
(TDI) are saved in an argument table. 
These pointers are placed on SYSUT1 
after the PL/I PROCEDURE state~ent; 
they are separated by commas and fol­
lowed by a semi-colon. The LCP , 
then, generates the following 
statements: 

RETU RN «expression»; 

END; 

The routine ARPRO is called to process the 
expression located to the right of the 
equal sign. 

The converted statement is placed on 
SYSUT1. 

~Q~iin~§_£~llgg: ARPRO, ENTTDI, ERMS, 
GETWRD, PUTTBL, SPPRO, XTBPRO. 

]!i~: Calling routine. 

!~~li~_--___ ------_________________ ~h~£1_Ql1 

R~I~Q§g: To convert ASSIGN statements. 
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fIQ£~§§!ng: The input to this routine is 
t he ASSIGN sta tement in the work area WKBF. 
The statement number following the keyword 
ASSIGN is collected and saved. The word TO 
is bypassed and the variable is placed in 
the dictionary (TDI). The converted state­
ment is placed on SYSUT1. 

IQY!i~g§_£!11~~: ENTTDI, ERMS, GETWRD, 
PUTTB L, XT B PRO. 

~!it: Calling routine. 

g~£EQ§§: To convert CALL statements. 

RIQ£~22illg: The input to this routine is 
the CA.LL statement in the work area WKBF. 
The FORTRAN CALL statement is converted 
into the PL/I CALL statement. The latter 
is placed on SYSUT1 followed by the subpro­
gram name and its arguments, which are pro­
cessed in the routine ARPRO. 

~~~ii~~~_£~ll~g: ARPRO, ERMS, ENTTDI, 
GETWRD, XTBPRO, LABPRO, PUTTBL. 

~!i1l Calling routine. 

~QIEQ§§: To process comments cards. 

R~Q£§§§i~g: The input to this routine is 
the comments card. The =omments card is 
copied onto SYSUT1, the delimiters used 
being: 1* for the beginning and *1 for the 
end. 

The *1 sequence, where it occurs within the 
text of a comment, is replaced by the *­
sequence. 

~QY~ill§_£~11§~: LTCOL. 

~!i1: Calling routine. 
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£IRliQ ____________ --_______________ fh2I1_Ql~ 

~~IEQ§~: To convert CONTINUE statements. 

R£Q£§§§ing: The input to this routine is 
the CONTINUE statement in the work area 
WKBF. If a label is associated with the 
CONTINUE statement, this statement is con­
verted into a semi-colon. The label and 
the semi-colon are placed on SYSUT1. If no 
label is attached to the statement, this 
statement is ignored. 

Routines called: ERMS, GETWRD, XTBPRO, LABPRO:---------

R~IBQ§§: to convert DO statements. 

RfQ£~§§in3: The input to this routine is 
the DO statement in the work area WKBP. 
The statement number specifying the end of 
the DO loop is ignored. The DO index is 
collected and placed on SYSUT1. 'l'he DO 
parameters (PAR 1, PAR2, PAR3) are collected 
and saved. If one of the two limits is 
variable, switch DOSW is set on. Then, one 
of the following three PL/I statements is 
generated: 

1. If one of the limits is variabIE~: 

DO index = PAR1 TO MAX (PAR1, PAR2) BY 
PAR3; 

2. If the limits are constant and PAR1 is 
less than PAR2: 

DO index = PAR1 TO PAR2 BY PAR3; 

3. If the limits are constant and PAR1 is 
greater than or equal to PAR2: 

DO in d e x = PAR 1 ; 

The output from this routine is the con­
verted DO statement on SYSUT1. 

liQ~1in~2_££!1§Q: ERMS, GETWRD, PUTTBL, 
XTBPRO, LABPRO, ENTTDI. 

~~i!: Calling routine. 

EIRliQ _____________________________ £h~£i_Q£~ 

R~£EQ§~: To convert FORMAT statements. 

f£Q£2§§ing: The input to this routine is 
the FORTRAN FORMAT statement in the work 
area WKBF. The FORTRAN format codes are 
translated as follows: 

A to A 

D E 

E E 

F 

G 

I 

F with call to LBLNK if BLKZR optio~ 
is on (see Appendix B) 

G with a warming message 

F with call to LBLNK if BLKZR option 
is on (see Appendix B) 

L B with a warning message 

Z Z with a warninq message. 

I SKIP (n) where n is the number of 
consecutive slashes 

T COLUMN( 

X X 

A strinq of characters aopearing with q ani 
quotes codes are repld=ed by an A-format 
code with the number of characters con­
tained in the string. 

The field count and the decimal count ~re 
enclosed in parentheses a~d the period is 
replaced by a comma. 

COL UMN (1) is genera ted a t the beg inninq of 
each PL/I FORMAT statement .. to fo["ce thp. 
end of the current rec::>rd. 

The carriage control character read at tb0 
beqinning of the FORMAT statement and a+;:;o;::­

a slash is converted into the arorooriatc 
PL/T statement (PAGE, Sr<:IP or CUrTMN). 

The contents of thp FeRMAT sta+pment is 
saved in a packed form .. ~~£~!~~_IQk~~T~, i~ 
the followinq way: 

• n ( format-code. 

The left parenthEosis is given an 
internal code '*' and saved with the 
associated iteration factor. 

• Character-strings ('-' or nH) 
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The string is collected and placed in 
table TDT. 

The pointer to the entry in table TDT is 
then associated with an LCP-created 
variable which is saved in table TDU. 

A reference to this entry in table TDU is 
saved in packed format following the 
internal code P. 

• A format-code 

The total number of successive A-format 
codes not separated by any other code, 
by a character strinq, or by a left 
parenthesis, is placed in packed FORMAT 
after the internal code A. 

• D, E, F, G, I, L, Z format-codes 

The total number of successive items 
associated with these codes and not 
separated by any of the nrevious ones 
is saved in packed FORMAT with the 
internal code N. 

• Piqht parenthesis 

A riqht parenthesis is USAO as a packed 
FORMAT internal code to indicate the 
end of an iteration qroup and of packed 
FORMAT. 

Packed FORMAT information is placed in 
the table TDT and the pointer to the 
correspondinq entry is saved with the 
entry in table TFM. 

If the FORMAT statement does not con­
tain any A-format code or character 
strinq, the packed FORMAT is not saved. 

The converted PL/I FORMAT statement is 
placed on SYSUT1. The tables TFM and 
TDU are updated (see IOPRO for use of 
these tables). 

Fiqure 2 illustrates tables TFM, TDT, 
and TDU. 

Routines_~gll~g: ERMS, GErWRD, LTCOL, 
XTBPRO, GETTBL, PUTTBL, LABPRO. 

Exii~ Callinq routine. 

R~K~Q§g: To convert GO TO statements. 

~£~~§sing: The input to this routine is 
the GO TO statement in the work area WKBF. 
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This routine first tests what type of GO TO 
statement is concerned. Then, 

1. In the case of an unconditional GO TO 
statement, the PL/I statement "GO TO 
EXTLABn" is pla:=e:l on SYSUT1. 

2. In the case of an assigned GO TO 
statement, the PL/I statement "GO ro 
variable" is placed on SY SUT1. An 
entry for the variable is made in the 
dict ionary (T D I) • 

3. In the case of a ::omputed GO TO state­
ment, the following PL/I statement is 
placed on SYSUT1: 

IF «index><=<number of parameters> 
&<index»O) THEN GO TO BRANCRi 
«index» 

The index is placed in the dictionary. 
An entry in the di:=tionary is also 
created for the sequence number asso­
ciated with the label BRANCH, with a 
pointer to table TDT, which contains 
the list of the GO TO parameters. 

The output from this routine is an updated 
entry in the dictionary (TDI), an entry in 
table TDT in the case of a computed GO TO 
statement, and a converted PL/I statement 
on SYSUT 1. 

[~~ti~~2_£gllgQ: ENTTDI, ERMS, GETWRD, 
PUTTBL, XTBPRO, LAB PRO, BRNPRO. 

~~i1i Calling routine. 

IEf~Q _____________________________ fh~£~_Q~~ 

f~£2~2g: To convert IF statements. 

ft:!£g§.§.i~g: The input to this routine is 
the IF statement in the work area WKBF. 
The FORTRAN IF statement is converted into 
a PL/I IF statement and placed on SYSUT1, 
followed by the arithmetic expression pro­
cessed by the routine ARPRO. In addition, 
if t he IF is a n a ri thme tic one, the three 
branch labels are analyzed and converted, 
taking into account the relationship of the 
three branch labels and the label of the 
statement immediately following. The out­
put is the PL/I statement on SYSUT1. 

RQg1ing§_£~!!!~: ARPRO, ERMS, GETWRD, 
XTBPRO, LABPRO, B'RNPRO. 

~!!~: Calling routine. 
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~YI~Q~~: To convert input/output 
sta temen ts. 

R~Q~~§§ing: The input to this routine is 
input/output statement in the work area 
WKBF. 

The first part of the converted statement, 
for READ or WRITE, respectively, is: 

PUT :PILE (FT nF01) or GET FILE (FTnF01) 

where n is the data-set reference number of 
t he FORTRAN sta teme nt. 

This part of the converted st~tement may be 
preceded by ON conditions, if necessary. 

If the EFROR option is present, the routine 
generates the statement ON TRANSMIT. 

If the END option is present, the routine 
generates the statement ON ENDFILF. 

If the NAMFLIST option is present, the rou­
tine generates DATA followed by the list of 
variables. If this option is not present, 
the routine generates the EDIT option fol­
lowed by the data list. 

~he output from this routine consists of 
the appropriate PL/I input/output state­
men t son S Y S U T 1. The d at a s et and FOR MAT 
reference numbers are saved. The corres­
pondina table TFM and packed FORMAT entries 
are collected. 

Each element of the I/O list is asso­
ciated with a packed FORMAT element. 

• N code 

An N code indicates the number of 
variables in the I/O list which are 
placed into the PLjI converte1 
statement. 

• A code 

An A code indicates the number of 
variables in the I/O list which are 
placed into the converted PL/I state~ 
mente The DICTIONARY entries of these 
variables are flagged as type 
CBARACTE'R. 

• P code 

When a P code is encountered, the 
~orresponding entry is table TDU is 
collected. The LCP-cre!~ted variable is 
inserted in the I/O list. 

If the end of packed FORMAT inforrna1:!ion 
is reached before the end of the I/O 
list, the processinq described above 
goes on from the last * which corres­
ponds to the last pair of parentheses 
of leve1-1. 

This processing stops when the end of 
the I/O list is reached or when a DO 
loo? in the I/O list is encountered. 

If there is no I/O list, the packed 
FORMAT information is checked to deter­
mine whether an LCP-created variable or 
only a carriage control option (SKIP, 
PAGE) need be generated. 

If there is no packed FORMAT informa­
tion associated with a FORMAT 
reference, the I/O statement is con­
verted directly into PL/I. 

No conversion occurs if data set or 
FORMAT references are not integer con­
stants, or if there is no FORMAT 
ref ere nee. 

Figure 2 illustrates tables TFM, TDT, 
and TD U. 

r­
I • I 
I 

-

TFM 

Format R.F.renc. Label 

Kind of Data Set ReFerencing 

Pointer to "packed FORMAT" 

; TOT 

i...t" ,...... Packed FORMAT" 

~ ~~---------~~ 
I 
I 
I 
I 
I • 

TOU 
L C P Variable Name 
Pointer to character string 

Figure 2. Tables TFM, TDT, TDU 

~., 

.J • • • • • I • 
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]outines_£~!!~g: ENTTDI, ERMS, GETWRD, 
PUTTBL, XTBPRO, LABPRO, BRNPRO, GETTBL. 

~xit~ Calling routine. 

~SPRO _________ ---__________ ------~h~I!-Q11 

PurpQ.§g,: To convert PAUSE statements. 

~~Q£g§§ing: The input to this routine is 
the PAUSE statement in the work area WKBF. 
The field following the keyword PAUSE is 
placed in the converted statement on 
SYSUT1. This fieLd can be a blank, a numb­
er or a character string. 

BQ~1ing§_ca!led: ERMS, GETWRD, LTCOL, 
XTBPRO, L ABPRO. 

~~il: Callimg routine. 

RTPRO Chart 032 
-------------------------------~-----------

~~~~Q~: To convert RETURN statements. 

~~Q£~§§iQ9: The input to this routine is 
the RETURN statement in the work area WKBF. 
The data following the RF.TURN statement is 
collected. If this field is blank, the 
RETURN statement is placed on SYSUT 1. If 
the fielo is a constant or a variable, a 
transfer is made to the return paramet~r 
created or to an array of returns. The 
names created, toqether with a reference to 
their initial values, are ~ntered in the 
dictionary (TDI). 

~Q~1in~§_£§!lgg: ENTTDI, GETWRD, PUTTBL, 
XTRPRO, LABPRO. 

~~il: Calling routine. 

~YE£Q2]: To convert STOP statements. 

£§lled by: PH10 

~~Q£g§§inE: The input to this routine is 
the STOP statement in the work area WKBF. 
The field following the keyword STOP is 
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scanned for significant data. If a 
character string is present, it is placed 
with the converted statement on SYSUT1. 

Routines called: ERMS, GETWRD, XTBPRO, LABPRO---------

~!it~ Calling routine. 

This section contains detailed descrip­
tions of the utility routines used by Phase 
10. The organization is the same as that 
of the two preceding sections. 

Eg£gQ2~: To convert arithmetic or logical 
ex pres sion s. 

f~ll~g_]y: ALPRO, CAPRO, IFPRO. 

~~Q£g§§illQ: The input to this routine is 
the arithmetic or the logical expression in 
the w:>rk area HKBF. The variable 'names are 
place1 in the dictionary (TDIl and the ele­
ments of the arithmetic or logical expres­
sion are placed on SYSUT1. 

The expression is scanned twice in the FOR­
TRAN statement. For a procedure CALL 
statement or a function call, all the argu­
m~nts are scanned by e3.ch scan. 

Ei~§1_§£~n: (Charts 034, 035, 036) 
Durinq th~ first scan, 3. "push:1own table" 
is used. Each entr:y in this table con­
tains: the pointers to the beginning of a 
sub-expr:ession, the type of the sub­
expression (initialized integer), and the 
previous delimi te r (ope ra tor or other) • 

An entry is ~g,g,~9:. to the "pushdown 
table" when one of the followinq is 
encountered: 

• a left parenthesis 

• a function na me 

• a s1 ash 

• a NOT ope ra tor 

These items constitute the beginning of 
a sub expression. 
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An entry is withdrawn from the "pushdown 
table" when one-of-rhe-following is 
encoun te red: 

• a riqht parenthesis 

• a comma in a list of arguments 

• a logical or relational operator 

• an end of expression 

These items constitute the end of a 
sub-expression. 

Durinq this scan, the entries in the 
pushdown table are updated according to the 
type of variable and the priority of the 
operator. 

If inteqer division is found, pointers 
that indicate where to make an insert are 
taken from the pushdown table and are saved 
in an internal area (Insert Table). 

The Insert Table is also used for 
inserts other than those for integer divi­
sion. It contains pointers to the source 
expression that indicate where to m~ke the 
insertion and the kind of insertion, as 
follows: 

• TRUNC function for integer division. 

• BINARY function for integer constants 
used as ar gu ments. 

• The sign between the two parts of a 
complex constant. 

• The letter 'I' after the imaginary part 
of a complex constant. 

• Right parenthesis at the end of an 
ex?ression under the scope of a NOT 
operator or corresponding to the end of 
an expression used as an argument of 
the TRUNC or BINARY PL/I function. 

Second Scan: (Chart 037) 
i~;~-~~;-;;d of an expression has been 
reached, the source expression is scanned 
again. Hhile the scan continues, the 
expression is converted using information 
saved in the Insert Table. When the scan 
pointers equal the pointers in the Insert 
Table, the insertion is made in the trans­
lated expression. 

Figure 3 describes the flow of ARPRO 
processing. 

Routines called: ENTTDI, ERMS, GETWRD, 
PUTTBL;-SPPRO;-XTBPRO, LTCOL. 

~!~!: Calling routine. 
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Figure 3. ARPRO Processing 

I I 
I I +. 

Generation of 
PL /1 Expression 

~N..'!'lQl ______________________ ~h.!!.!:i_Q.l§. 

RYfBQse: To extract the characteristics of 
a variable from the dictionary (TDI) 
accordinq to the variable name. 

f~lled_~y: All statement processing rou­
tines except BLPRO r CTPRO, EDPRO r PSPRO, 
STPRO. 

Processing: The input to this routine is 
the name of a variable. The dictionary is 
scanned to determine whether it contains 
the variable~ If it does r the return label 
is used; if not, the next sequential 
instruction is executed. Table entry 
pointer TBLCW is then updated. 

~zit: Calling routine. 
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Ry!:£~§g: To assign an error number to an 
erroneous statements. 

£~!!~~_~~: Any routine in Phase 10. 

~!Q£~§§jng: The input to this routine is 
any ~ORTRAN statement in the work area 
WRBF. The number assigned to a particular 
error is placed on SYSUT1. 

~!1~ Calling routine. 
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Purpose: To get a table from SYSUT1u 

called ~y: CMPRO, DAPRO, DMPRO, EQPRO, 
FTPRO, NLPRO, IOPRO, PH30, PH20, Initiali­
zation Procedure. 

~~ssing: The input to this routine is 
the table whose name appears as the argu­
ment of the statement CALL GETTBL. For 
example, in the statement CALL GETTBL 
(TAB1), TAB1 is the name of the table from 
which the information is fetched. The 
table entry pointer TBLCW contains the 
address of the table entry. The elements 
of the entry are fetched and placed in the 
entry format. In the case of a common 
hlock name~ a namelist name, and a label 
format, a search is made by comparing these 
names with the identifiers placed in tables 
TBK, TNL, and TFM respectively. On output, 
the entry of the referenced table is placed 
in a buffer. 

lixi1: Calling routine. 

The characters collected are placed, with 
their type and length, in an area called 
WORD. 

RY~~Q§~: To get a constant, a name or a 
d~limi ter. 

fE!l~~_~y: Any routine in Phase 10, 
Initialization Procedure. 

R~Q~~E§ing: The input to this routine is 
the source statement in the work area ~lKBF. 
This routine divides the source statement 
into qroups of characters classified as 
numeric, alphabetic or delimiter dependinq 
upon the first character collected. 

The characters collected are placed, with 
their ty pe and lenqth, ina n a rea called 
WORD. If a delimiter is collected, XTDLM 
contains the delimiter itself. If an 
alphabetic group is collected, XTDLM con­
tains the character that follows the group 
(which is a delimiter). If a numeric group 
is collected, XTDLM contains the character 
that follows the qroup (which is either a 
delimiter or an alphabetic characte~ • 

]~i1: Return to one of three labels, 
dependinq on whether a numeric strinq, an 
alphameric string, or a delimiter was 
collected .• 

~Y£EQ§~: To collect the alphameric data in 
FORTRAN statements. 

£~ll~g_~y: ARPRO, COPRO, FTPRJ, PSPRO, 
SPDTA. 

~~~£~~~ing: The input to this routine con­
sists of the alphameric literals in the 
work area WKBF. The routine collects the 
literals and places them on SYSUT1 or in 
table TDT. The character count is placed 
on SYSUT1 before the character-string, if 
necessary. 

~~i!: Calling routine. 

~Y£~Q~g: To copy tables on SYSUT1 

~~ll~Q_QY: ALPRO, ARPRO, ASPRe, CMPR0; 
DAPRO, DMPRO, DOPRO, EQPRO, FXPRO, FNP~O, 

IOPRO, Nt PRO, RT PRO, SP n 1M, SPP RO, YIP RO in 
Phase 10~ DTPRO, EVPRO in Phase 20, Initia­
lizat ion Proced ure. Pha se 30. 

R~~£g~~i~g: The input to this routine is 
the name of the table entry. In the state­
ment: CALL PUTTBL (TAB1), TAB1 is the n~me 
of a table where the entry will be placed. 
The entry is placed in a buffer. All the 
entries of the same table are chained 
together using a pointer in each entry. 
The table entry pointer TBLCW is analyzed 
t.o see if its value js eau~l to zero: jf it 
is, a new entry is pla~ei in the table; if 
it is not, the existing entry is updated~ 

~!i1~ Calling routine. 

gY£EQ~g: To collect the parameter list of 
an entry point 

~£~£g£~i~g: The input to this routine is 
the parameter list in the work area WKBF. 
Each parameter is placed on SYSUT1. 

BQ!!~iu..~~_£9.1.1~1: ERMS, GETWHD, XTBPRO ENT­
TDI, PUTTBL. 

~!1!~ Calling routine. 
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fY~EQ§~: To process the list of dimensions 
of a declarative statement. 

Called by: CMPRO, DMPRO, YIPRO. 

~roc~§§ing: The input to this routine is 
the specification statement in the work 
area WKBF. An entry in the dimension table 
(TDMl is made for each dimension collected. 
The pointer to this entry is placed in the 
overflow table (TOV). 

~Q~ti~~§_~~ll~g: ENTTDI, ERMS, GETTBL, 
GETWRD, P UTTBL. 

Exii: Calling routine. 

RY~Q§~: To collect DATA literals and 
place them in table TDT. 

f~Q~g§§in~: The input to this routine con­
sists of the DATA and TYPE statements in 
WKBF. Literals are collected and rear­
ranqed to be entered in table TDT. 

]~i!: Calling routine. 

RY£~§~: To process subscripts. 

~E!l§g_RY: ALPRO, ARPRO, (first, second 
scanl IOPRO. 

R£Q£~~~irrg: The input to this routine is 
the FORTRAN statement in work area WKBF. 
The poi n ters to the commas an d to t he last 
riqht parenthesis of the subscript are 
collected. Using the pointers, the sub­
script parameters are generated in re­
verse order and placed on SYSUT1. The 
pointers are then positioned on the last 
riqht parenthesis. 

Routines_£~!!~g: ENTTDI, GETWRD, PUTTBL, 
XTBPRO. 

Exii~ Calling routine. 
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~~~Y~ _____________________________ £~~£i_~~~ 

~Y£EQ§~~ To compute the position of an 
element within a block, relative to the 
first element of the block. 

~~Q£~§§ing: The input to this routine is 
the FORTRAN sta tement in the work area 
~JKBF. Given DIMENSION A (a, b... n*}, 
where A has subscripts (i, ;... r*), the 
position of the element is computed using 
the following formula: 

i+(j-1) a+ {k-1} ab+ ••• (r*-1) ab ••• n* 

The result is passed to the calling 
routine. 

~!ii~ Calling routine. 

gY££Q2~: To place converted executable 
statements on SYSUT1. 

f21!£Q_EY: LTCOL and all statement pro­
cessing routines except CMPRJ, DAPRO, 
DMPRO, EQPRO, EXPRO, NLPRO, YIPRO. 

~n!~ig§: This routine h~s three entry 
points: XTBPRO, BRNPRO, an,d LABPPO. At 
entry points XTBPRO and BRNPFO the input is 
a character-string in the area W::>RD; at 
entry point LABPRO it is the label in the 
area LCCRT. 

~£~£g~~iQg: If the input charact~r-string 
conflicts with a PL/I built-in function 
name, it is modified (see section "Form of 
LCP Substitution Names" in the language 
conveJ:'sion manual). Each time a line in 
the buffer is full, this line is placed on 
SYSUT1, and the next line is initialized. 

At entry point BRNPRO, switch BRSH is set 
off. 

At entry point LABPRO, switch BRSW is set 
on. Leading zerO's and all blanks are 
skipped. 

A delimiter is ~laced on SYSUT1. This 
delimiteJ:' is a semicolon for BRNPRO and a 
colon for LABPRO. 

~!il: Calling routine. 

I 



Chart 009. Overall Logic of Phase 10 

PH10 XX62 
••••• A2 •••••••••• 

_~ •• ~A1......... • 

: ENTER :--------):~'IT~~~~JF~~5i): 
• • A.' • 
•••••••••••••••• • ........ : ....... . 

••• XX81 
B2 •• 

•••• • •• I~B3 ••••••••• 
• •. 1I0RE •• NO. • 

•• STATEIIENTS •• --------). RETURN • . .. . . •..• • •• * ••••••••••• .. .. 
: YES 

XX73 ••• 
C2 •• 

•• ANY •• 
. NO •• STATEIIENTS •• 

X-X<--.. WITH THIS •• 
•• CODE •• .. . . .. .. 

: YES 
I 

I 

X---------->: 

v 
••••• D2 •••••••••• 
• • • • • GET KEY NU IIBER • 
• • • • ........ : ....... . 

I 

V 
••• E2 •••••••••••• 

READ ONE 
RECORD ......... : ...... . 

V 
••••• F2 •••••••••• 
• • • 1I0VE THIS • 
• RECORD INTO • 
• IIORK BU FFER • • • ····*···t·*··*··· 

v ... 
G2 •• .. .. 

YES •• *~ 
X--- •• CONTINUATION .* 

•• CARD • * 
*. . • •. . * 

: NO 

I 
I 

V 
****.H2 *.* •••• *.* 
* • • SAVE STATEIIENT * 
• LABEL * * • * • 
••• * •• **:.*.****. 

v ... 
J2 •• .* •• *J3 •• ** •• * ••• 

• *.. .GETWRD 041A1. 
•• •• NO .--------------- • •• ASSIGNIIENT .*-------->. SKIP OVER 

*.STATEIIENT.. * KEYWORD 
•. . * * • 

*. •• * ••••• ** ••••••••• 
• YES I 
I I 

XX74 V 
••••• K2 •• * ••• * ••• 
• BRANCH TO • 
• PROCESSING • I 

X-----. ROUTINE .<----------------X 
• DEPENDING ON • 
• STATEIIENT CODE • 
••••••••••••••••• 
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Chart 010. BLPRO Routine 

BLPRO 

34 

•••• A1 ••••••••• 
• • • EIiTEa • • • ....... : ...... . 

v 
:~;~pRJ····o:~rt: 
.---------------. • GENERATE • 
• ' BEGIN' • • • ........ : ....... . 

v 
•••• C1 ••••••••• 

• • • RETURN • • • ••••••••••••••• 



Chart 011. CMPRO Routine 

CPlPRO 

•••• A1 ••••••••• 
• • • ENTER • • • ••••••• ~ ••• ri •• 

, 
v ... 

B1 •• 
GETWRD Oq1A1 

ID •• -----------•• NUPI 

•••• • • 
• A3 • • • . ~ .. 

v ... 
A3 •• .. .. 

•• IS IT A •• NO 
•• NEil NAPIE •• ---x .. .. .. . . . ... 

~ YES 

, 
V 

• •••• B3 •••••••••• 
.PUTTBL OQ3A1. 
.---------------. x----- •. GET NEXT 1I0RD •• -----------------X • PLACE ENTRY IN • .. .. .. .. .... 

t DEL 

, 
V 

CPl02 ••• 
C1 •• .. .. 

•• IS IT A •• NO 
•• SLASH •• ---X 

*. .* I 

*. .• ' •• •• v 
• YES •••• ....' .. 

• .' • J3 • • D1 .->, •• · .' .... •••• V 
CPl03 ••• 

D1 •• 
GETliRD 041A1 
•• -----------.. NUPI 

• DICTIONARY • 
• (TDI) • 
········r········ , 

: <-------- --x 

V 
• •••• C3 •••••••••• 
.PUTTBL OQ3A1. .---------------. • PLACE ENTRY IN • 
• COMMON TABLE • 
• (TCM) • 
•• ******~* ••••••• , 

. .. 
D3 •• .. .. 

NO.. IS IT •• 
• .GE T NE XT 1I0RD •• ----------------> x---.. AN ARRAY •• .... ' .. .. .. .. .... 

t ID 

, , 
V 

CPlOQ ••• 
E1 •• .. .. 

.. .. 
* •. * 

~ YES 

, 
V 

••••• E3 •••••••••• 
.SPDIPI OQSA1. 

•• IS IT A •• NO ' .---------------. •• SLASH •• ---------------->, • PROCESS • 
• DIPIENSIONS • *..* ' 

$. .* 
•• • >Ii 

• YES 

••••• G1 •••••••••• 
• GETTBL OQOA1. . ---------------. • GET ENTRY IN • 
• TBK • • • ........ ~ ....... . .... ' · .' • H1 .->, · .' •••• V 

ePl07 ••• 
GETII~J ·OQ1A1 

• • 
········r········ , 

X---------- >, , , 
V 

CPI', 0 ••• 
F3 •• .. .. . ... 

•• OTHER •• YES. • x-> •• VARIABLE IN •• ---->. R1 • 
, •• BLOCK •• •• 
• *. .". **** I ••• * 

• ••• ". ~ NO 
• F3 • • • ... ~ 

V 
••••• G3 •••••••••• 
.PUTTBt OQ3A1 • 
.---------------. .PLACE ENTRY IN • 
• BLOCK TABLE • 
• (TBK) • 
········r········ 

V . .. 
H3 •• 

DEL •• -----------•• NUPI ' 
•• IS.. • ••• 

•• THERE •• YES. • 
X-- •• GET NEXT 1I0RD •• ---------------->, •• ANOTHER BLOCK •• ---->. D1 • '.. .. . •• NAPIE •• •• 
I *. .* • .. .. . ... . ... v •••• 

• ••••• t ID 

'. F3 • '. . , .... , · CPlOB v 
:;;;;g~····~!~i~: 

, .---------------. 1'---->. SEARCH IN • 
• DICTIONARY • 
• • ••••••••••••••••• , 

, 
v 

•••• • • 
• A3 • • • •••• 

•••• ~ NO · .' • J3 .->, · .' •••• V 
CPl20 V ••• 

••••• J2.......... J3 •. 
• ERPIS 039Ah •••• 
.---------------. NO.. IS IT •• • .<--------•. AN ENDPIARK •• 
• ERROR PlESSAGE • '.. •• · . ... . ................. . .. . 

, : YES 

. . . ., 
v ~ 

• ••• K2 ••••••••• · . . • RETURN .<----------------X • • ••••••••••••••• 

'Phase 10 35 



Chart 012. DAPRO Routine 

•••• • • 
• 81 • · , .: .. . 

•••• • • 
• A3 • • • . , .. 

I 

V 
DUIIO DA01 A3''''' •• 

••• !I<l2......... GET'RD OQ111 •••• 
• • ..-----------•• IIUII. • 
, EBTER .--------> •. GET BEXT 'ORD •• ---->. H1 • 
• * •. .• • * ••••••••••••••• •••• • ••• . . ... 

r 10 

I 

DA02 V 
••••• B3 •••••••••• 
dRTTDI 038A2 • . ---------------. • SEARCH IH • 
• DICTIOIIARY • • • 
········r········ 

I 

V ... 
C3 •• .. .. 

MO.. IS IT A •• 
X---.. HEll HAilE •• 

*. .• 
•• .41: .... 

1 YES 

V 
••••• D3 •••••••••• 
• PUTTBL OQ311 • . ---------------. • ENTRY IN • 
• DICTIOlAlIY • 
• (TDI) • ········T········ · x---------->: 

V 
DA03 ••• 

E3 •• .. .. 
NO.. IS IT A •• x-----------------•. SUBSCRIPTED •• 

I •• VARIABLE •• 
• •. . * .... 

1 YES 
i · · . · . DAOq '1 v 

:;b~1~~····Ot~A1: :~;;~~3····~:ett: 
.---------------. .---------------. • puc E ENTRY IN .<--------. PROCESS • 
• DATA TABLE. • SUBSCRIPTS • 
• (TDA).. • ........ :........ . ............... . 

· 
... 

G3 •• · .... . ... 
I •• IS IT A .... YE S. ... x---------------->.. COIII'IA •• ---->. A3 • .. .. .. .... . ... 

•• e .• 

1 NO 

• V DA20 , ••• 
::;;;81 •••• 0391': .• H3 •••• 

• ---------------. NO.. IS IT 1 •• • .<----------------------------------.. SLASH ~. • ERROR IIESSAGE • A •••• 
• * • •. .• ••••••••••••••••• • •••• • 1 YES · 

DA06 • 
HUll 

V .•. 

36 

, . 
•••• J1 ••••••••• 

• • • RETURI • • • ••••••••••••••• t 

GETW~6 ·OQ 11 1 
• •••• J3 •••••••••• 
.SPDTA OQ6B1 • .. -----------.. .---------------. ..GET NEXT WORD •• <--------. • 

•• • •• .COLLECT LITERAL. $... * • 
••• t ••••••••••••••••• 

: DEL 
f · · V 

DA50 ••• 
K2 •• .. .. . ... 

• NO •• IS IT A •• YES. • 
X-----------------.. Co 1'111 A •• ---->. A3 • .. .. .. .... . ... 

* •. * • 



Chart 013. DMPRO Routine 

•••• • • 
• 12 • • • . : .. 

DI'IPRO DI'I01 ••• 

•••• 11......... GETW:~ ·b41A1 ••• ~ 
• * • *-----------.. DEL * • 
* ENTER .--------> •• GET NEXT WORD •• ---->* H1 • 
* * •• .* *. 

*.* ••• * •• *.*.*. •••• .**~ 

**** 
* * * 81 * 
* * *t** 

•.. * 
: ID. 

I 

DII02 V 
*****B2.***** ••• * .ENTTDI 038A2 • . ---------------. • SE1RCH IN • 
• DICTIONARY * 
* * .***********.**** I 

I 

DII03 V 
**C2******* 

* * * SET CLASS * * FLAG * 
* * * * *****t***** 

I 

V .*. 
D2 * . 

• *IS IT A*. 
NO.* LEFT *. 

X----- •• PARENTHESIS .* 
•. . * 

*. . * * .. * : YES 

I 

V 
*****E2******.*.* 
*SPDIII 045A1* 
*---------------* * PROCESS OF * 
*DIIIENSION LIST * 
* * ********t******** 

. 
V 

*****F2********** *PUTTBL 043A1* 
*---------------* * ENTRY IN * 
* DICTIONARY * 
* (TDI) * 
********t******** 

DII05 

I 

I 
I 

V 
. *. 

G2 * • 
• * *. **** 

~ * ANOTHER *. YES * * 
*. lRRAY NAil E • *---->* 12 * 

*. .* * * *. • * **** * .. * t NO 

I • 

I V 
DI'I10 V • *. 

*****H1********** 82 *. 
*ERIIS Q3911* .* *. 
*---------------* NO .* *. 
* *(--------*. ENDIIARK .* 
* ERROR IIESS1GE * *. .* 
* * *..* ***************** * •• * 

I t YES . . 
X------------------------>: 

DII06 I 
V 

****J2********* 
* * * RETURN * 
* * *************** 
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Chart 014. EDPRO Routine 

EOPRO 

•••• A1 ••••••••• 
• • 
• ENTER • • • 
·······t······· 

, 
E001 v 

:~;BP~J····o~~Xt: 
.---------------. • • • GENERATE 'ENO' • 
• • ········t········ 

V 
•• C1 ••••••• 

• • • I NI TI A LI ZE • 
• ENO SliITCH • 

• (LCENO) • 
• • ·····t····· 

E002 
V 

•••• 01 ••••••••• 
• • • RETURN • · . ••••••••••••••• 
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Chart 015. EQPRO Routine 

EQPRO 

****A 1 ********* * * * ENTER * 
* * *******t******* 

**** * *' * B1 *->, 
* *' **** V 

EOO 1 • *. 
B1 *. GETWRD 041A 1 

ID .*-----------*. NUM 
X--*.GET NEXT WORD.*-----X 
'*. . * 
v 

**** 
* * * H2 * 
* * *"'** 

E002 

*. .* 
* .• * t DEL 

v 
. *. 

C1 *. 
. * *. YES.* IS IT A *. 

X--*. COMMA .* 
'*. .* 
v 

**** 
* * * B 1 * 
* * **** 

*. .* * •. * t NO 

v 
. *. 

D1 *. 
.* *. YES.* IS IT *. 

X--*. AN ENDMARK .* 
I *. .* 
v 

**** 
* * * H3 * 
* * **** 

*. .* 
* .. * t NO , , 

I 

**** 
* * * C2 * 
* * *t** , 

v 
. * . 

C2 *. 
• *IS IT A* • 

• * LEFT *. NO 
*. PARENTHESIS .*---X 

*. .* 
'l<. • * 

* .. * : YES 

V 
*****D2********** *SPSUB OLi8A,. *---------------* * PROCESS * 
* SUBSCRIPT * 

* * ********t******** . 
:<----------X 

V ' 
.*. EQ08 V 

E1 *. '*****E2********** 
.*IS IT h. '*PUTTBL 043A1* 

.* LEFT *. NO ' *---------------* 
*. PARENTHESIS .*---->, * ENTRY IN * 

* • *. • * • * ': ~~~n A1~~8r : 
**** 

*. t • ~ES ********t******** 

**** * *' * F1 *->, 
* *' **** V 

EQOS .*. 
F 1 *. 

GETlIRD 041A1 

* *' * F2 *->, 
* *' , **** v 

: EQ06 F2' *. *. 

· * *. DEL .*-----------*. NUM 
X--*.GET NEXT WORD.*---->, 

• * IS IT A *. YES 

'.. .* 
*. .* v * .• * 

**** 
* * * F 2 * 

t TD 

* * **** 

EQO;****G1*~******** 
*ENTTDT 038A2* *---------------* * SEARCH IN * 
* DLCTIONARY * 

* * ********t******** , 

*. COMMA .*---X 
*. . * ' *. . * * .. * t NO 

v 
. *. 

G2 *. 
• dS IT A*. 

v 
**** 

* * * F1 * 
* * **** 

• * RIGHT *. YES 
*. PARENTHESIS .*---X 

*. . * I 

*. . * * •. * t NO 
X----------> : 

v 
**** 

* * * B1 * 
* * **** 

**** 
* '" :: H3 :--~ 

**** V 
*****H1********** 
*PUTTBL 043A1* 

E020 v EOO,] 

*---------------* * ENTRY IN * 
* DICTIONARY * 
* (TDI) * 
********t******** 

• v 
**** 

* * * C2 * 
* * **** 

*****H2********** V 
*ERMS 039A1* ****H3********* *---------------* * • 

x->* *-------->* RETURN * 
, * ERROR MESSAGE *,. * 

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

**** 
* * * H2 * 
* * **** 
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Chart 016. EXPRO Routine 

EXPRO 

•••• A2 ••••••••• 
• • 
• EIiTER • • • ....... : ...... . 

· V 
EI01 B;( •••• 

GETIIRD 0llU1 
NUM ••• -----------•• x-----------------•. GET NEXT IIORD •• <--I .. .. .. . . .. .. 

rID. , 

• EX02 v 
:l;;;5i····o3Ztl: 
.---------------. • SEARCH IN • 
• DICtIONARY • 
• • 
········t········ 

, 
!X03 V 

••••• 02 •••••••••• 
• • • UPDATE CLASS • 
• FLAG (LCEllt) • • • • • ········t········ 

· , 
EX20 V v 

40 

••••• E1 •••••••••• 
• ERRS 039A1. . ---------------. • • • ERROR MESSAGE • 
• • ••••••••••••••••• 

:;~~t~~····OZ3t~: 
.---------------. • ENTRY IN • 
• DICT ION ARY • 
• (TDI) • ········t········ 

v ... 
F2 •• 

•• IS •• 
•• THERE •• YES 

•• ANOtHER •• ---1 
•• NAME •• 

•. . * .... 
r NO 

X------------------------>: 

EXOII • v 
••• .a2 ••••••••• 

• • • RETURN • • • ••••••••••••••• 



Chart 017. FNPRO Routine 

****A1********* 
* * ... ENTER * 

* * *******t******* 

, 
SBPRO V 

**B1* ... ***** 
* SET * 

* SUBROUTINE * 
*;WITCHO~LCPGCl * * 

* * *****t***** 
, 

****A2********* * * * ENTER * 

* * *******:******* , 

FNPRO v 
**B2******* 

* SET * 
* FUNCTION * 

*;WITCHoJLCPGC)** 

... * 
*****f***** , 

****A3** ... ***** ... 
* * * ENTER * 

* * ***'~***t ... **** ...... , 

ETPRO v 
**B3******* ... ... 

* SET ENTRY * 
* SIlITCH (ETSII) * * ON ... 

* * *"'***t** ......... 

, , 
X------------------------> ,< --------------------.--- x v 

FN01 .*. 
C2 *. *****C3***** ... **** 

**** GETIIRD 041A 1 *PUTTBL 043A1* **** 
... ... NUM .... ----------- .... *---------------* * * 
* J4 ... <---->I<.GET NEXT 1I0RD.* *PLACE FUNCTION *< ----* C3 * 
* >I< *. .>1< * NAIIE IN * * * 

>1<**>1< ..... * * DICTIONARY * **** 
* .• * f ID 

v 
· *. D2 * . 

. * *. 
yES.... ENTRY *. 

********f******** 

**** ' 
* ...' * D3 *->, 
* *' **** FN05 V 

:~t3tR3****d44A!: 
*---------------* X-----------------*. SWITCH .* * PROCESS * 

, *. (ETSII) ON. * * PARAMETERS * 

, 
FN03 V 

*****E1 ... ***** ... *** 
*XTBPRO 049A1* *---------------* * GENERATE * 
* 'ENTRY' * 
* * ********t******** 

*. .* * •. * t NO 

, 
V 

*****E2********** +XTBPRO 049A 1+ * ---------------* 
>I< GENERATE * 
* 'PROCEDURE' * 

* * ********t******** 

* * ********t******** 

.*. 
<:3 *. 

.* * . . * *. NO *. FUNCTION • *---X 
*. • ... 

*.. .* * ..... t YES 

, , ! 
X------------------------>, 

v 
· *. F2 *. .* *. NO .... *. 

X---*. ASTERISK .* 
*. . * •. .* 

* •. * t YES 

v 
· *. G2 *. 

GETIIRD 041A1 
• *-----------*. DEL 

*.GET NEXT WORD.*---X 
*. . * ' *. . * • * .. * v 

f NUll * **** * 

FNO? V 
**H2******* 

* * * SAVE LENGTH * 
* SPECIFICATION * 

* * * * *****t***** , 
X----------> : 

V 

II< J4 * 
* * **** 

, , 
V 

0****F3********** 
*XTBPRO 049A 1* 
...---------------* *GENERATE EXTRA * 
* PARAMETER * 

* * *****"'**t******** 

.>1< • 
G3 *. 

.* * . .* ANy .... NO V 
*. TYPE OR .*---X 

*. LENGTH.* ' 
*. .* * ..... 

t YES 

, 
V 

*****H3**** ... * ...... ** 
*XTBPRO 049A1* *---------------* 
* * * GENERATE TYPE * 

* * ********t***** ... ** , , , 
: <---------- x 

FN06 • *. FN10 V 
J 2 *. *****J3********** 

.* *. *XTBPRO 049A1+ 
•• LEFT *. NO *---------------* 

*. PARENTHESIS .*-------->*GENERATE END OF* 
*. .* * STll.TEI!ENT * 
*..* * * 

* •• * *************.*** 
f YES ' , 

**** 
* * * J4 * 
* * *t** 

FN20 V 
*****J4********** *ERI!S 039Ah *---------------* 
* * * ERROR IIESSAGE * 
* • ********t******** 

, , 
V 

• *. K2 *. 
**** .* *. 

* * NO. * *. * Cl *<----*. SUBROUTINE .* 
* * *. .* 

**** *.. * * •• * * YES 
, **** 
'* * X->* D3 * 

* * **** 

:<------------------------X 
, 
V 

****K3********* 
* * * RETURN * 

* * ************* ... * 
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Chart 018. NLPRO Routine 

RLPRO 

•• **A' ••• * ••••• 
>00 • 

• ENTER • "'*. • • 
·······t······· 

v ... 
B1 •• 

GETWRO 01111 1 
10 •• -----------•• NUM 
~--~.GET NEXT WORD •• -----------------X 
I *..* ' 
. *. .* ' v •••• 

•••••••••• r DEL. 

• H2 • .' • • C1 .->, ..... .' 
NL07···· .!. 

C1 •• 
GETWRD 011111 

DEL •• -----------'.. NUM • 
X-- •• GET NEXT WORO •• ---------------->, , •• (NAME) •• ' 

•• •• I 
v •• •• I 

•••• • • 
• H2 • • • 

rID • 

.... 
V 

NL02 ••• 
01 •• .. .. 

•• IS •• NO • 
•• THERE A •• ---------------->, 

•• SLASH •• .. .. .... 
rYES 

NL03 V 
••••• E1 •••••••••• 
• GETTBL 040A1. . ---------------. • GET ENTRY FROM • 
• TABLE (TNL) • 
• • ········t········ .... ' · .' • F1 .->" · .' •••• V 

NL06 ••• 
GEnU ·011111 

DEL •• -----------•• NUM ' 
X-- •• GET ~EXT WORO •• ---------------->, , •• (VAil) •• I 

V 
•••• • • 

• C 3 • • • ... "" 
.. .. .... 

rID. 

NLOII V 
••••• G1 •••••••••• 
dNTTOI 038A2. 

• ••• • • • C3 .--X · .' •••• V 
NL 19 ••• 

C3 •• 
•• IS •• 

•• THERE •• YES 
•• ANOTHER •• --- X 

•• VARIABLE •• ' .. .. ' •• •• v 
f NO •••••• 

, , 
v 

••••• 03 •••••••••• 
• • • SAVE TNV • 
• POINTER • • • • • ········f········ 

V 
• •••• E3 •••••••••• 
.PUTTBL 043A1 • 
.---------------. • ENTRY IN • 
.NAMELIST TABLE • 
• (TNL) • ••••••••••••••••• , 

V 
NL09 ... 

F3 •• 

• F1 • 
• • •••• 

.. .. . ... 
•• IS IT A >00. YES. • 

•• SLASH •• ---->. C1 • .. .. .. .. .. . ... . ... 
f NO 

, 
v ... 

G3 •• .. .. . ---------------. I NO.. IS •• 
• SEARCH IN • 
• DICTIONARY • • • ········t········ , 

NLOS V 
••••• H1 •••••••••• 
• • • • • SET CLASS FLAG. · . · . ········t··*····· , 

. , 
V 

••••• J1 ......... .. 
.PUTTBL 01l3A1. . ---------------. • ENTRY IN • 
• DICTIONARY • 
• (TOIl • 
········t·······~ 

, 
••••• K ,..!'. ••••••• 
• PUTTBL 043A1 • . ---------------. • ENTRY IN • 
• VARIABLE LIST. 
• TABLE (THY) • ········t········ 

V 
•••• • • 

• C3 • • • •••• 

'(----------------.. THERE AN •• , •• ENOMARK •• 

•••• 
• • I • H2 .->, · .' .... . 

NL20 V 
:n:;H2 .. ••0nn: 
.---------------. • • • ERROR MESSAGE • 
• • ........ : ....... . 

, , , 

.. .. .... 
• YES 

X------------------------> • NL08 ' 
V 

• ••• J3 ••••••••• 
• • • RETURN • • • • •••••••••••••• 



Chart 019. YIPRO Routine 

YIPRO YRP,RO YOPRO YCPRO YLPRO 

****A1********* ••• *A2** •••• *** 
~ . **.*A3 ••• * •• *** ****"'".***.**.* ••• *A5*** •••• * • 

01\. * • • * * • * * ENTER * .. ENTER * • ENTER • * ENTER • • ENTER- • 

* * * • * * • • * • 
I'c************** . IIi******:******* .***.**!****.*. *******t*·*··*· ****.**:** ••••• , 

, 
, , v v 
x------------------------>;<----------------------------------------------------------------------------x 

v 
••••• B2* ••••••••• 
• • • SAVE TYPE ANO • 
* STORAGE LENGTH. 
* • 
• * .* ••• **~:*.** •• *. 

., 
V 

YTO 1 • *. 
C2 *. GETIIRO 04111 

IO • .-----------*. NUM 

*.** • • * C4 • • • ·t·* , , 
V 

*** •• C4** ••• *.* •• 
.PUTTBL 043A1* *---------------. X---*.GET NEXT IIORO.*-----------------X * PLACE NAME IN * 

*..* • * OICT. (TOI) * *. .* • * * ********t·*·***** * •. * : OEL 

· .. 
02 *. 

. * *. 

I , 
V 

. *. 
04 * • 

.* * . . * IS IT *. NO ' . * IS IT A *. N::> 
•• AN ASTERISK .*---------------->, *. SLASH .*---X 
*..* I *. . * • *. .* * .. * : YES 

V 
· *. E2 *. GETIIRO 04111 

*. .• ' * •. * V 
t YES * **** * 
, * J4 • 

, 
V 

*****E4********** *PUTTBL 043A1* 

* * **** 

• *-----------*. OEL ' *---------------* *.GET NEXT IIORO.*---------------->, * PLACE IN OICT * 
*. . * • * (TOAI * *. . * * .. * 

**** : NUM 

• *' * F2 *->, 

* .' **** V 
· *. F2 *. GETIIRO 041A1 

* * ********t******** 

, 
V 

*****F4**.******* *SPOTA 046B1* 
.*-----------*. NUM ' *---------------* *.GET NEXT IIORO.*---------------->, *PROCESS INITIAL* 
*. .* *. .• * .. * , : IO 

X---------->: 

, 
V 

*****G2********** *ENTTOI 038A2* *---------------* * SEARCH IN * 
* OICT ION ARY * 
* (TOI) * 
********:****.*.* 

V 
YT07 ••• 

H2 *. 
***. .* *. 

* * NO.* *. 
* C4 *<----*. OIMENSION .* 
* * *. V ARI ABL E • * 
•• ** *..* * .. * t YES 

, 
V 

***.*J2.****.**** 
*SPOIM 045A1* 
*---------------. * PROCESS • 
* OIMENSIOIf • 
* * ********'******** , , 

v ••• * • • • C4 • 

* * •••• 

* VALUE * 
* * ********t******** 

. *. 
:;4 *. 

. * *. NO.* IS IT A *. 
X--*. SLASH .* 
I *. . * 
V 

**** 
* * * J4 * 
* * ***'* 

*. . * * .. * t YES 

V 
YT20 V • *. 

*****H3********** H4 *. 
*'ER MS 039 A 1* GETWRO 041A 1 **** 
*---------------* NUM .*-----------*. IO • * 
* *<--------*. GET NEXT WORO. *---- >* F2 * 
* ERROR MESSAGE * *. .* * * 
* * *..* .*.* 
***************** * •• * 

, **** t OEL 

* *' * J4 *->, 
* *' **** V . . .. 

V J4 •• 
****J3********* .* IS *. 

* * NO.* THERE *. YES 
* RETURN *(--------*. ANOTHER .*---X 
* * *. VARIABLE .* ' 

*************** *..* * .. * 
* 

v 
**** 

* * * F2 * • • **** 
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Chart 020. ALPRO Routine 

ALPHO 

•••• A1 ••••••••• 
• • • ENTER • • • 
·······r······· 

v ... 
B1 •• .. .. 

NO •• IS •• 
X---.. THERE A •• 

•• LABEL •• 
•. .* .... 

rYES 

, 
V 

••••• C1 •••••••••• 
.XTBPRO 049A1. . ---------------. • • • GENER1TE LABEL • 
• • 
········r········ . • ••• • • 

• D2 • • • x---------->: .: .. , 
v 

••• AL12 V 
GETIiRri ·041A1 !~~=;D2····o~~t1: 
•• -----------•• NUK .---------------. •• GET NEXT WORD •• -------->. .---x 
•• • • • ERROR KESS AGE • .... . . .. .. . ............... . r ID ~ , 

, 
AL02 V 

••••• E1 •••••••••• 
• ENTTDI 038A2. . ---------------. • SEARCH IN • 
• DICTIONARY • • • 
········r········ 

v • NO ... . .. 
F1 •• F2 •• 

•••• •• IS •• 
• ~DELIKITER A •• YES •• DELIMITER •• •.•. pk~~is .• ··-----1-->·· •. ANs¥g~AL •••• .... .... 

*. .• * ..• r NO : YES , , 

v ... 
G1 •• .. .. 

, 
, 
V 

••••• G2 •••••••••• 
• XTBPRO 049A1. 

YES.. NO. OF •• x--•. DIKENSIONS •• .---------------. • • • GENERATE 'NAKE'. I *. -0 .. * .. .. 
v .... 

•••• • • 
• A3 • • • 

: NO 

•••• 
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, 
V 

••••• H1 •••••••••• 
• XTBPRO 049A1. . ---------------. • • • GENERATE 'NAKE'. 
• • 
········f········ 

V 
••••• J1 •••••••••• 
.SPPRO 047A2. 
.---------------. • SUBSCRIPT • 
• PROCESSOR • • • 
········r········ 

, , 
v ... 

K1 •• 
GETIiRD 04111 
•• ----------- •• DEL •• GET NEXT 1I0RD •• -----X .. .. .. . . .. .. r NUll 

v .... 
• • 
• D2 • · .. •••• 

• • • •••••••••••••••• , , 

., 
••••• H2 •••••••••• 
dRPRO 034A2. 
.---------------. • PROCESS RIGHT • 
• PART OF • 
• EXPRESSION • ........ : ....... . 

, 
:<----------
, . 
V 

• ••• J2 ••••••••• 
• • • RETURN • · . • •••••••••••••• 

•••• • • 
• 13 .--X · .' •••• • lTO 1 V 
••••• A3 •••••••••• 
• SET FUNCTION • 
.TYPE INITIALIZE. 
.ARGUKENT TABLE. 
• POINTER • • • ········t········ 

. . 
V 

• •••• B3 •••••••••• 
.XTBPRO 049A1. 
.---------------. • GENERATE • 
• FUNCTION NAME • 
.AND • PROCEDURE'. 

········t········ , 

V 
• •••• C3 •••••••••• 
.PUTTBL 043A1. 
.---------------. • UPDATE DICT • 
.ENTRY FOR THIS • 
• NAKE • 
········t········ .... ' .. . ' 
• D3 .->, · .' •••• V 

AT04 ••• 
D3 •• 

GETIIRD 0 II 11 1 
DEL •• -----------•• NUM X--- •• GET NEXT 1I0RD •• -----X I.. ... .. .. 

• .. * t ID , 
, 
'ATOS V 

• •••• E3 •••••••••• 
dNTTDI 03812 • 
.---------------. • SEARCH THIS • 
• NAKE IN • 
• DICTIONARY • 
········t········ 

V 
••••• F3 •••••••••• 
• SAVE DICTIONARY. 
• ENTRY POINTER. 
• IN AR GUMENT • 
• TABLE • • • 
········t········ 

v 
:t;~~~5····ot~1~: . ---------------. • GENERATE • 
• PARAMETER • • • 
········t········ , 

x---------- >: 
v 

•••• • • • CII .--x · .' .... ' 
V 

••••• C4 •••••• * •• ~ 
dTBPRO 049A 1· 
.---------------. • GENERATE • * SEMICOLON • 
• • 
········t··*····· 

V 
• •••• 011* ••• * ••••• 
.XTBPRO 049A1 • • ----------~----* • PLACE POINTER. * [N TEXT • • • 
········t········ 

V 
• •••• EII •••••••••• 
• XTBPRO 01l9A1. .---------------* 
• GENERATE • 
• 'RETURN' • • • 
······*·r········ , 

, , 
V 

• •••• FII ••••••• * •• 
.ARPRO 034A2 • 
.---------------* • PRO:ESS RIGHT • 
• PART OF • 
• EXPRESSION * 
······*·t*·**···· 

V ..* .. GII ••••••• ~~ • 
.XTBPRO 01l9A1. 
.---------------. • .---X .GENERATE 'END' • 
• • • •• * •••••••••••• * 

••• AT12 
H3.. ' ••••• HII •• * ••••••• ..4o. dRMS 039A,. 

.4o END OF 4o. YES V .--------------- • •• STATEMEN T • 4o-------->. • 
•• •• • ERROR MESSAGE • .. .. . . 

• •• 4o .*4o ••••• * •• * •• **. 
t NO • 

: <---------- X 

v .•. 
J3 •• . V •• 4o. 

x~~.:4o ~~g~L .:.:~~X 
.* •• J4 ••••• * ••• • • • RETURN • 

1 ... ...' 

v ••• 4o · . • D3 • • • •• 404o 

*. .• I 
••• * v • • •• * • • 

• C4 • • • •• 4o. 

• * • •••••••••••••• 



Chart 021. ASPRO Routine 

ASPRO ... 
A2 •• 

•••• A1......... •••• 
• • ..' IS.. NO • ENTER .-------~>*. THERE A •• ---X 
• • .." LABEL •• •• ** •••••••• *.. ••• • .. .. 

rYES 

, 
V 

.** •• B2 ••••••••• * 

.LABPRO 049A5 • . ---------------. • • • GENERAT E LABEL • 
• • 
········r········ . , 

V 
AS01 ••• 

C2 •• 
GETIiRD 0411.1 

DEL •• -----------•• X-----------------•• GET NEXT 1I0RD •• <--X , *... , .. . . •. . * 
r NUl'! 

, , 
v ... 

D2 •• 
GETIiRD 041A1 

, NUl'! •• -----------•• 
,<----------------•• GET NEXT 1I0RD •• , *. ('TO') •• *. . • .. .. 

r ID 

V 
AS03 ••• 

E2 *. GETIIRD 041A1 
, NU l'! •• -----------•• 
,<----------------•• GET NEXT IIORD •• 

A S20 V 
*****J1* •• ******* 
*ERl'IS 039A1* 
*---------------. 
* * * ERROR l'!ESSAGE • 

* * **·*****t*·****** 

*. . * *. . * •.. * 
: ID 

, , 
AS04 V 

.*.**F2.********* 
*ENTTDI 038A2* *---------------. * SEARCH IN * 
• DICTIONARY * 
* (TDI) * 
********t**·****" 

AS06 V 
*****G2********.* 
*PUTTBL 043A1* *---------------* *PLACE VARIABLE * 
* NAl'!E IN * 
• DICT ION ARY * 
****·*·*t****·**· 

V 
***.*H2 ****.***** 
*XTBPRO 049A1* 
*---------------* * GENERATE * 
* VARIABLE NAl'!E * 
* AND STl'!NT NO * 
"'*******t******** 

V 
****.J2********** 
*BRNPRO 049A3* 
*---------------* 
* * *GENERATE LABEL * 

• * ********t******** 

A S05 V 
V *****K2********** 

****K1******~** *ERl'!S 039A1* 
* * *---------------* 
* RETURN *<--------* * 
* * *IIARNING l'!ESSAGE* 
*****.*******.*. * 

****.** •• * ••••• ** 
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Chart 022. CAPRa Routine 

CAPRO 
•••• A1 ••••••••• 

• • • ENTER • • • ····***r*·*·*** 

.* . 
• *B1 *.*. :tI~;No****o4~Is: 

.• IS *. YES .---------------. •• T HERE A • *-------- >. * 
•• LABEL .* *GENERATE LABEL * *... • * •. .• • ••• * •••••••••••• r NO : , , , 

,<------------------------X v 
C A01 ••• 

C1 •• 
GETWRD 0411 1 

DEL •• -----------*. 
X-- •• GET NEIT WORD •• '.. .. 
t •• •• 
v •••• 

•••••• : ID 
• J3 • ' 
*. ' * •• * ' V 

CA03 ••• 
D1 •• .. .. 

YES.. KUST IT •• 
X---•• BE KODIFIED •• .. .. .. . . .. .. r NO 

v ... 
E1 •• .. .. 

•• IS IT •• YES 
•• EXIT •• "------------------------------------------- 1 *. .• • .. . . .. .. 

: NO 

, 
v ... 

F1 •• .. .. 
•• IS IT •• YES 

•• DUMP OR •• -----------------X 
•• PDUIIP •• • .. .. .. .. r NO 

1---------->: , 
v 

••• CA09 V 
•• G 1 •• •• ::;:SG2 .... ~~n~: 

• :;LI~E~rtfET::.!~~----->:---------------: 
•• D~CHK •• .wARNING KESSAGE. .... . . •. • * •••••••••••••• * •• r NO: 

v . .. 
F3 •• .. .. 

NO.. IS ... 
X-----.. THER E AN •• 

•• END MARK •• .. . . . ... 
• YES , 

, 
CAoa v 

••••• G3 .......... . 
dTBPRO 049A 1 • .---------------. • • ..GENERATE 'STOP'. 
• • . ....... : ....... . 

, :<----------1 
: <------------------------X v 

CAO~ •••• H1.!........ H2···.. CA06 H3.··* • 
• XTBPRO 049A1. •• IS •• ••• • 
• ---------------. •• THERE A •• NO •• IS *. YES .GENERATE 'CALL'.--------> •• LEFT PA- •• --------> •• THERE AN •• ---1 
dND IDENTIFIER. •• RENTHESIS.. •• ENDKARK •• . . .... ... . 

46 

................. .. .. . .. . 
• YES • NO , .... ' . , , 
V 

••••• J2 •••••••••• 
• ARPRO 034A2. . ---------------. • PROCESS • 
• ARGUMENTS • • • ........ : ....... . 

· ..' • J3 .->, · .' •••• CA20 V 
••••• J 3 .......... . 
.ERIIS 039A1 • 
.---------------. • • • ERROR IIESSAGE • • • . ....... : ....... . . , , 

: <---------- x 
, 

V CAOS i 
••••• K2.......... V 
.XTBPRO 049A1. • ••• K3 ••••••••• . ---------------.. . • GENERATE .-------->. RETURN • 
• ENDMARK.. • · . . ......... ~ ... . ••••••••••••••••• 



Chart 023. COPRa Routine 

COPRO 
•••• A1 ••••••••• 

• • • ENTER • • • 
·······r···· ... · 

· · v 
:t~6~1····~:2tt: 
.---------------. • COLLECT • 
• LITERALS • • • 
•· .. ····r········ 

· V 
•••• C1 ••••••••• 

• • • RETURN • • • ••••••••••••••• 
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Chart 024. CTPRO Routine 

CTPRO 
•••• A2 ••••••••• 

>t • 
• ENTER • • • ........ : ...... . 

v ... 
B2 •• .. .. 

•• IS •• 10 
•••• T~iULA •• '.---" .. . . .. .. 

: IES 

, 
v 

:t:~;i~····~~915: .---------------. 
• GENERAtE • 
• 'EITLAB N' • • • ........ ,: ........ . 

, · v 
:i;;;R~····~491~: 
.---------------. • GENERATE EID • 
• lURK • • • ........ : ....... . 

· or 
CT20 ••• 

::;;;E1····~~9Il: ~ETWI~ ·bq1A1 
.---------------. NUll •• -----------•• • .<--------.. GET NEXT •• 
• ERROR IIESSAGE • •• ELEIIENT •• · . .... ••••••••••••••••• • ••• , • I1EL · . 

~ • <----------x , . 
x------------------------), , 

V 
•••• P2 ••••••••• 

• • • RETURII • • • ••••••••••••••• 
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Chart 025. DOPRO Routine 

•••• • • 
• D1 • • • . :""" 

D1 *. .• *. 

DOPRO .•. 
A3 •• * ", •• A 2......... .... * • .• IS •• YES 

'" ENTER .--------> •• ARGUMENT IN •• ---X 
• • ..1/0 LIST •• ' ............... .... .... 

• NO , 

v ... 
••••• B2.......... B3 •• 
• LABPRO 049A5. ••• • 
• ---------------. YES.. IS •• 
• .<--------.. THERE A •• 
• GENERATE LABEL. •• LABEL • * · . .... 
········t········ ·':';0 , , , 

x------------------------>, V 
D001 ••• 

C3 •• 
GETWRD 041 A1 

v 
•••• • • 

• F31. • • •••• 

DEL •• -----------"'. ID X----------------- •• GET NEXT WORD •• ---X 
*. .* I *. .• • • .• * v 

t NUM •••••• 

D002 V 
.****D3*****.**** 
*PUTTBL 043A1. 

• F2 • • • •••• 

YE 5 .• IS *. *---------------* 
X---*. ARGUMENT IN .* * . I /0 LI ST • * 

*. . * •.. * 
: NO 

*PLACE LABEL IN * 
*DO TABLE (TPD) • 
* * ********t***·***· 

**** ' 
* *' * E3 *->, 
* *' v **** v . *. . *. 

E1 *. E3 * • 
• * *. GETWRD 041A 1 

.* IS *. NO NUM .*-----------*. DEL 
*.*.D~~fi~ift~R.*.*---------------->.<----------------*.;~T NEXT WO~~.*---~ 

*. . * *. . * * •• * * •• * 
: YES **** ~ 10 

X---------.,.>: ! F3 !_>: 

, * "" , , .***'" 
D016 V DC20 V D003 V 

*****F1******",,,,** .****F2****.***** *****F3.********* 
*XTBPRO 049A1* *ERMS 039A1* *XTBPRO 049A1* 
*---------------* *---------------* *---------------* 
* GENlRATE PL/1 * X-)* * * GENERATE 'DO * 
* STATEMENT * '. ERROR MESSAGE * * INDEX' * 
* * '* * * * 
********t******** *~** ********:******** *.*******~******** 

* * **** ' 
* F2 * * *' * * * G3 *->, 

**** * *' 
**** V D012 D015 .*. 

V G3 *. 
****G 1 ********* GETWRD 041111 

v 
**** 

* * * F2 * 
* * **** 

* * ' DEL .*-----------*. NUM 
* RETURN *<----------------X 

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

X--*.GET NEXT WORD.*---X 
• *. .*' 

**** 
* * * E3 * 
* * **** 

D004 

*. .* * .. * 
~ ID. 

, · v 
.*. 

H3 * • 
. * * . • * IS *. YE SV 

*. PARENS .*---X 
*.COUNT =2 .* 

*. .* * .. * t NO 

V 
**J 3******* 

* SET * 
'" VARIABLE '" 

* SWITCH (DOS~ * 
'" ON * 
* * ·****t***** · : <---------- X 

· V 
D008 • *. 

K3 *. •••• .* *. * ••• 
* * NO. • IS *. YE S. • 
• D 1 *<----*. DELI MITE R •• ---->. G3 * 
•• •• COMMA.* •• •• *. •..• * ••• * .... • 
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Chart 026. FTPRO Routine 

FTPRO 
.*A 2 ••••• ** 

.***A 1 * ••• * ••• * * • 
* • * • * ENTER *~------->.INITIALIZATION • 
• * • • 
*.***.**.****.. • * **···t*··*· •••• *.** 

* * • .' : B1 :--l : B2 :->: 
**** V **** V FT300 • *. • •• 

B1 •• B2 •• 
.* *. GETWRD 04111 

YES.* LEFT *. DEL •• -----------*. ID 

FT200 .*. FT500 
A3 *. **.*.A4*******.** .*.. * * .* *. YES * GIVE X FACTOR * 

f-->*'*. .*.*-------->: ~ALUE 1 : 

*..* * * 
***···**t****·*** * .. * t NO 

**** * * * AS * * * *T** 

FrS10 v 
.****AS******.*** 
* * * GIV E X FACTOR * 
* NtTMERIC VALUE * 
* * * * ********:******** 

, , 
v 

. * . 
B3 *. . * *. .* ... NO 

,<------------------------X 
V 

.* . 
B4 *. 

.* * . *****BS********** *XTBPRO 049A1* 
.* SKIP *. NO *---------------* 

X--*. PARENTHESIS .*<--------*.GET NEXT WORD •• -----x *. T .*---X *. SWITCII .*--- .. ----)* * 
*. (FTAAI ON.* *GENERATE SKIPS * '*. .• *. .* ...* •..• v *. .• * .. * •• ** * • * H5 * 

t NO T NUll 

* * ***. v 
. *. 

C1 *. 
• * *. YES.* RIGHT *. 

X-- •• PARENTHESIS • * I.. .• . .. .. 
V ••• * 

****** t NO 

* E3 * ' • * 
**** 

. *. 
01 *. . * *. NO .* *. 

X---.. SLASH .* 
*. .* 

*. .* 
* .• * : YES 

, 
V 

****.E1.*.** ••••• 
• * *INCREASE SLASH • 

, 

· * . C2 *. 
.* * • YES .* *. 

X--*. FOLLOWED BY .* 
I *. H .* 
V 

.**. 
• * • CS * * • 

**** 

*. . * * .• * T NO 

· .. 
02 *. .. . . 

YES .* *. 
x--*. FOLLOWED BY .* , *. X·.* 
I *. .• 
v ••• * 

**.* * NO 
• * ' * AS * 
* * **** 

· *. E2 *. 
. * *. . * *. NO 

*. •• 
*. .* *. • * * * ..... * •• * *******"'********* t YES t YES ' 

, , 
:<------------------------X 

V 
** •• *C3*****.*.** 
.XTBPRO 049A 1* 
.---------------* * GENERATE * 
* 'COL U!lN (N" * 
* • 
····****T******·* 

**** • * X->* B1 • 
* * **** 

V 

:HH~6 "**U9H} 
*---------------'" * GENERATE * 
* 'COLUMN(1)' * 
* * ********t******** 

FT240 V 
*.***03**.****.** *****04*********", 
* * * * *PROCESS LETTER * * PREPARE TO * 
* FORIIAT *(--------* GENERATE X (NI * 
* * A * * * * * * ********T******** .**************"'''' 

*"'** 
'* * X->* B1 * 

* * **** FT360 
*****E3********** * DECREASE * 
* PARENTHESIS * 

FT700 
*****CS********** *LTCOL 042A1* *---------------* X-)* * 

, * SCAN LITERAL * 
* * , ***************** 

**** ' 
* * * CS * 
* * **** 

v 
*****D5********** *PUTTBL 043A1* *---------------* *PUT LITERAL IN * 
* TO T TABLE * 
* * ********T******** 

, 
V 

*****E5********** *PUTTBL 043A1* *---------------* 
: SWI~~~FTSLI :---f •• FOLLOWED BY •• ---X X->* LEVEL COUNTER * 

, * (FTLP) BY 1 * 
* ENTER LITERAL * 

*. P •• ' *POINTER IN TOU * 
* * ' *******.***.***** V 

*. . * * .. * * * ***************** * * ********T******** 

X----------- x 
V 

. *. 
F1 *. .. .. 

YES. * *. 
X--*. QUOTE .* 
'*. .* 
V 

**** 
* * * C5 * 
* * **** 

*. .* 
* .. * : NO , 

V 
.*. 

G1 *. .* *. YES .* *. 
X--*. COIIIIA .* 
'*. .* 
v 

**** 
* * * B2 * 
* * **** 

*. .* •.. * 
: NO 

v 
. *. 

H 1 *. 
. * *. YES .* *. 

x---*. III NUS .* 
• *. ... 

*. . * * .• * 
: NO , 

V 
*****J1.*.*** •••• 
* * * PREPARE ERROR * 

**** 
* * '" B~ * 
* * **** 

: YES 

V 
*****F2****.**.** 
* * * * X--* SIVE P FAcrOR * 

, * * 
* * ***************** 

***. 
* * * B2 * 
* * **** 

.****G2*********. 
*XTBPRO 049A1* *---------------* 

, **** ' 
'* * • * E3 * '* * 

**** V 
.* . 

F3 "'. GETWRO 041111 
ID ."'-----------"'. X---*.GET ~EXT WORO.* 

I ... •• 

"'. .'" * .• * 
~ DEL 

.* . 
G3 *. .'" "'. , NO.* RIGHT *. 

X--* GENERATE *<--X ,<--*. PARENTHESIS .* 
, * NUMERIC CODE * , • * 
v ******* ••• ******* ** •• 

* * 
• B2 * 

, ... .t: 
*. .* 

* .. * t YES 

* * **** ~-X 

*****H2********** ",XTBPRO 049A1* *---------------* X--*GENERATE RIGHT *<--X 
, * PARENS AND • 

* COIIIIA * 
V .****.***.*.*.*** 

**** * • * B2 * * • 
• *** 

* •••• J2**.* ••••• * 
.XTBPRO 049A1* 

.*. 
H3 *. 

.* *. NO .*PARENTHESIS*. 
X---*.LEVEL COUNTER.* 
, *.(FTLp) = .* 

*. 1 • * * .• * t YES 

, 
V 

*.* •• J3********** *XTBPRO 049A1* 
*---------------* ' *---------------. 

, 

v 
.* . 

*****F4********** F5 *. 
* * .* *. 

,<----: P~~~A~fT~~~t :<-_----~~*:* S~~~tH *:* 
* * *. (FTAAI ON.* 
• * *... * 
***************** *. .* 

T YES , 

V 
**G4",****** *****G5********** 

* * * CONVERSION OF * 
* SET SKIP * * CARRIAGE * 

X-----* SWITCH (FTA~ *(--------* CONTROL * 
* * * CI;!ARACTER * 
* * * * *********** ***************** 

**** 
* * : HS :--f 

**** V FT400 .* • 
*****H4********** HS *. 
* * .* *. * INCREASE PAR * NO .*PARENTHESIS*. 
* LEVEL COUNTER *(--------*.LEVEL COUNTER.* 
* ("TLP) BY 1 * A *. (FTLP)=1 .* 
• *' *... * 
********t******** *'T'~ES 

V 
*****14********** *XTBPRO 049A1* 

, 
V 

***.*JS********** *XTBPRO 049A1* 
* IIESSAGE 6 *---X .GENERATE RIGHT .<----X *GENERATE RIGHT * *---------------* * GENERATE * 

I * _______________ * 
X-----: ~~!~~~~, : * * ' 

* * *******.*.******* v 

**K1 **.**** 
* SET * 

* NESATI VE P * 
X-->. FACTOR SWITCH * 

* (FTLIBI * 

50 

* * ****.:***** 

v 
**** 

* * * B2 * * • 
***'" 

**.* 
* * * B2 * 
* * **.* 

* PARENTHESIS * 
* * •• ** •• *.:*******. , 

***'" '* • X->* E3 * • • **** 

* PARENS AND * 
* COliMA * 
***·**··T******** 

V 

* NUMERIC C~OE * 
*ANO LEFT PARENS* 
********t******** 

**** 
'* * X-)* B2 * 

* * ***'" 

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

:i;~~~6****~49t': :it~~~g****~49:r: ****K5********* 
*---------------* *---------------* * * 
*GENERATE EXTRA "'-------->* GENERATE *--------)* RETURN * 
* RIGHT * * SEIIICOLON '" * * 
* PARENTHESIS * * '" *************** 
-~*****.******** ***************** 



Chart 027. GTPRO Routine 

GTPRO .*. 
A2 *. 

****A1********* .* *. * * • * IS *. YE 5 * .---------------* 
* ENTER *---~-~~-)*. THERE A . *--------)* * 
* * *. LABEL .* *GENERATE LABEL * 

*************** *.. * * * * .• * ***************** t NO ' , , , 
'(------------------------X v 

.*. GU01 
B2 *. *** **B 3********** GETIIRD 041A1 * * 

.*-----------*. NUM *SAVE CHARACTER * 
* .~~T NEXT 1I0~~ •• :ii5------~: STRING : 

*..* * * 
*. • * ***************** 

t DEL ' , 

GT03 . *. 
C2 *. .* *. NO . * LEFT *. 

X---*. PARENTHESIS .* , *. *. . * * .. * t YES 

, , , 
'GT30 v 

*****D2********** 
* * *PROCESS 'GO TO'* 
* PARAMETERS * 
* * * * ********f******** 

, 
v 

*****C3********** * XTBPR 0 049 A 1* 
*---------------* * GENERATE 'GO * 
* TO' * 
* * ********!******** 

v 
*****D3********** 
* * * RESTORE * 
* CHARACTER * 
* STRING * 
* * ********!******** 

v 
.* . v 

*****E2********** *XTBPRO 049A1* E3 *. *****E4********** 
*---------------* 
* * * GENERATE' IF' * 
* * ********t******** 

, 
v 

. *. F2 *. **** GETIIRD 041A1 
* * VNUM .*-----------*. 

.* *. *BRNPRO 049A3* . * . *. NO *---------------* *. ASSIGNED .*--------)* * 
*. 'GO TO' .* *GENERATE LABEL * 
*..* * * 

*. .* ***************** * YES ' , , 

, 
GAOl V 

*****F3********** 
*EN~TDI 038A2* 
*---------------* 

GT02 
v 

.* . F4 *. 
• * * . • * IS IT *. YES 

* G4 *(----*.GET NEXT WORD.* * SEARCH IN * X--)*. AN ENDMARK .*-----------------X 
* * *. .* 
**** *..* * •. * t ID 

* DICTIONA RY * 
* * ********t******** 

, , 
v 

*. . * • 
*. . * * .. * 

**** 
t NO 

* *' * 34 *-)' 
* *' **** 

**** 
* *' * G5 *-)' 
* *' **** • V GT04 

*****34********** V 
V 

*****G2********** *ENTTDI 038A2* *****G3********** *PUTTBL 043Al* *ERMS 039Al* ****G5********* *---------------* * SEARCH IN * 
* DICT ION ARY * 
* * ********f******** , 

V 
*****H2********** * PUTT BL 043A,. 
*---------------* * PUT NAME IN * 
* DICTIONARY * 
* (TDI) * 
********f******** 

, , 
V 

*****J2********** *XTBPRO 049A1* 
*---------------* * GENERATE 'IF * 
* INDEX LE' * 
* * ********t******** 

V 

*---------------* * PUT NAME IN * 
* DICTIONARY * 
* (TDI) * 
********t*****"'** , 

, , 
V 

*****H3********** *ERMS 039A,. 
*---------------* 
* * *IIARNING MESSAGE* 
* * ********t******** 

v 
**** 

* * * G5 * 
* * **** 

*****K2********** *****K3*********, *XTBPRO 049Al* *PUTTBL 043A1* 
*---------------* *---------------* 
* GENER.'AND GT *--------)* PUT 'INITIAL' *-----X 
!'B~~~~U=1.~~D~~': :VALUEST5~ TABLE: 
***************** ***************** 

*---------------* * * 
* *--------)* RETURN * 
'" ERROR MESSAGE * * * 
* * "'************** 
***************** 

Ph a se 10 51 



Chart 028. IFPRO Routine 

•••• • • • A3 ... ... . 
.~ .... 

X---------->,<--------------------------------------------------------------X , , , 
IPPRO 'IF52 v 

....... A3 ..................... . 

52 

•• A2 ••••••• 
•••• A1......... • • 

• • • • • EITER .-------->.INITIALIZATIOI • • • • • ••••••••••••••• • • ..... ~ ..... , 

v ... 
B2 •• .. .. 

NO •• IS •• 
X---.. THERE A •• 
, •• LABEL •• .. .. .. .. 

t YES , 

V 
••••• C2 •••••••••• 
.XTBPRO 01l9A1. 
.---------------. • • .GENERATE LABEL. 
• • ........ : ....... . . . 

l---------->: 
, 

IF32 V 
••••• 02 •••••••••• 
• XTBPRO 01l9A1. 
.---------------. · ... • GENERATE 'IF' ... ... ... ............ ~ ............... ... 

. , 
IF33 V 

••••• E2 ............... . 
... ARPRO 0311A2 ... . --------~------ ... ... PROCESS ... 
... ARITHKETIC • 
• EXPRESS ION • 
• ...... • ... • ... ·t ...... ••• ...... • 

, , 
V 

.... F1................... • .......... F2 .............. "'''' 
... SET '" ... '" • SUBSCRIPT OF • ... '" 

• COKPARISON "'<--------"'COLLECT LABELS ... 
... TAB LE TO 2 '" '" '" . '" '" ... "' ... "'· ... t ............ '" ............. "'''' ............ ''' ............... 

v ..... 
G1 .... • ... G2 ............... "'. 

."'.... ... SET ... 
.... IS.... YES ",SUBSCRIPT OF ... 

.... LABEL1=LABEL2 .... --------> ... COKPARISON ... 
.... • '" • T ABLE TO 1 ... ...... ... ... .... . '" ............. "' ............ '" t NO 

v ... 
H1 "'. . '" .... ..."'.'" .... IS .... YES... ... 

.... LABEL1=LABEL3 .... ----> ... A3 ... .... .... "' ... "'..'" ...... "'''' "' ..... t NO 

v 
..... V 

J1 "'. "' ... J2 .................. ... 
.• *. * • 

• '" IS •• YES '" SET SWITCH ... 
"'. LABEL2 = .... -------->... 'IFSW' ON ... ----> 

.... LABEL3 .... • . ' ...... ... . .... .. . ........... "' ......... '" t NO 

V 
...... K1 ..... "' ..... 

... SET ... 
.SUBSCRIPT OF ... ' 

'" COKPARISOH "'-------------------------------X 
... TABLE TO 3 ... 

... . ......... "' ......... 

... ... 
• RESET ELSE ... 
• SWITCH (IPJl ... ... . 
... ... • ............. ! ............. . 

, , 
v . .. 

B3 .... .... .. 
.... IS HEXT .... NO 

.... LABEL=LABEL1 ."'-----------------X 
•••• I .... .. . ..... 

... YES 

v ."'. 
C II •• ...."''''.: 5 .......... "'''''''''''''''' 

• '" "'. '" PREPARE '" 
•• IS "'. YES '" SUBS:RIPT AND '" 

.... SWITCH .... -------->'" LABEL FOR '" 
"'. (IFSWI ON. '" '" GENERATION '" 
"'..'" '" '" .... .. ."''''''''''''''''''' "' ......... "'''''''''' . t NO 

V 
"' ....... "'011"' ... "' ..... "' ... "'''' 
'" COKPUTE THE ... 
'" COKPLEKENTARY '" 
'" SUBSCRIPT OF '" 
'" COKPARISON • 
... TABLE '" 
"'''' ...... "''''t''''''''''''''' "'''' • 

, 
,<------------------------X 
v 

IP511 ."'. 
Ell "' • .'" "' . .'" IS NEXT "'. YES 

•• LABEL=LABEL2 .",---X 
....OR LABEL}.", .. . ... ... '" t NO 

, , 
V 

... ",FII.",.", •• ", 
'" . '" SET ELSE • 

... SWITCH (IFJI • 
... ON '" '" . "'."''''''';''''' .... , 

: <----------X 
X---~-------------------->: 

IF53 v 
• ... "'."'GII ....... "' ...... 
",XTBPRO 01l9A" . ---------------. ",GENERATE 'THEN '" 
'" ~O TO' AND • 
• LABEL • ............. "' ... "';" ..... "' .... 

v . .... 
H II .... .... "'. 

.'" IS •• YES 

",*.*",FS ••••••• * •• 
'" . '" PREPARE '" K-->", SUBSCRIPT FOR • 

, ... NEXT I IF' • 
'" . 
·····"'''''''r···'''*··· 

V 
..",,,,,,,GS.,,,,,,* •••••• 
*XTBPRO 01l9A1. 
"'---------------. ",GENERATE 'ELSE * 
* IF' '" • • 
···"'··**1"'······* 

V 
....H5 •••• * •• 

* • • RESET 'IF' • 
.... SWITCH •• -----X • SWITCH (IFS,11 • 

",.(IFSWI ON.", .. . '" . .. '" t NO 

v ... 
• ... "' ...... J 3."' ............. "''''. JII •• 
... XTBPRO 049A1", •••• 
.---------------'" Y~S.", IS ELSE •• 
... GENERATE 'ELSE ... <--------.. SWITCH .'" 
... GO TO' AND ... •• (IFJI ON •• 
... LABEL... •••• 
"' ... "' •• "'~."' •• "' ... "' .... '" * .. '" , t NO 

, , , 
X------------------------>: 

IF21 ' 
V 

.",.",KII", •• ",.",,,,,,,* 
'" . * RETURN • 

'" '" •• "'''''''*'''*.* ... ''' .... * 

. . . . ·····t····· 
V 

• •••• J5 •••••••••• 
.ARPRO 0311A2. .---------------. • PROCESS .---X 
• ARITHKETIC * 
• EXPRESSION • .......... "' ....... . 



Chart 029. IOPRO Routine, Part 1 of 2 **** * * * A3 * 

IOPRO 

****A2********* 
* * * ENTER * 
* * *******1******* 

v 
. *. B2 *. 

* * *1** 

V 
*****A3********** **A4******* 
* * * * *SAVE 'NAMELIST'* * SET * 
* NA ME * --------)* ' NAM EL 1ST' * 
* * * SWITCH * 
* * * * ***************** *****t***** 

**** ' 
* *' * B4 *-)' 
* *' **** V 1009 .* • 

B4 * . 
• * *. **** .* * . • * 'ENDFILE' *. YES * * X-~~*:* s~If~g ON *:* *. OR 'BACK- .*----)* J3 * 

*. SPACE'.* * * *. . * *. • * **.** *. . * * .. * * •• * 
~ NO 1 YES 

v 
· *. C2 *. . *. C4 * . • *'PUNCH'*_ **** .* *-_ * 'PRINT' *. NO * * .* RIGHT *. NO 

*. 'READ' OR . *----)* J 3 * *. PARENTHESIS .*-------X 
*_ 'WRITE' .* * * *. .* v 

*. - * **** *. • * ***** 
*- .* 

~ YES 

v 
. *. 

*****D'1 ********** D2 *_ *XTBPRO 049A1* _* *. 
*---------------* YES.* IS IT A *. 
* *(--------*. LABEL .* 
*GENERATE LABEL * *. .* 
* * *.. * ********t******** *. :';0 

, , , 
X------------------------), V 

r044 .*. 
*****E1********** E2 *. *XTBPRO 049A1* .* *. 
*---------------* YES.* IS IT A *_ 
* GENERATE *(--------*. 'REWIND' _* 
* 'CLOSE' * *. STATEMENT. * 
* STATEMENT * *.. * 
***************** *. . * 

: **** : NO 
'* * X-)* K4 * 

* * **** 

, , 
v 

1013 • *. 
***F1******** GETW~fi *041A1 

* •. * *030* 
1 YES * /!* 

X----------): * 
V 

1005 .* . 
DII *. *****D5********** .* *. drBPRO 049A1* 

.* IS IT A *. YES *---------------* 
X----------------------------)*. 'READ' .*--------)* GENERATE 'GET * 

*. . * * FILE(' * 
*. • * * * 

* •• * ***************** : NO 

V 
*****E4********** *XTBPRO 049A1* *---------------* * GENERATE 'PUT * 
* FILE (' * 
* * ********t******** 

, 
,<------------------------X 
v 

. *. 
*****F3********** F4 *. *XTBPRO 049A 1* .* *. 
*---------------* NO.* I/O *. 
* GENERATE *<--------*. SWITCH ON .* 
* 'FTNF011' * *. .* 

**SWI~~ 1{gswl**(-----~~~*:~ET-NEXT-WORb:*~E---x 
* * *. .* 
* * *..* 

*********** * •. * , : DEL 

, , 
1004 V 

*****G1********** 
* * * SAVE FORMAT * 

1002 

, 
V 

· *. G2 *. .* *. • * IS IT *. YES 

* * *..* 
********:******** *'t'~ES 

**** 
'* * X-)* H4 * 

* * **** 1014 .*. 
*****G3********** G4 *. *****G5********** *XTBPRO 049A" .* *. *XTBPRO 049A1. 
*---------------* NO .* *. YES . *---------------* 

X-~)* NUMBER * *. AN ENDMARK .*-----X * GENERATE *<--------*. INPUT .*--------)* GENERATE * 

, 

* * *. . * • * 'SYSPRINT) , * *. • * *' SYSIN) , * 
* * *. .* * * *.. * * * 
********t******** * .. * : NO ********~******** *. *'* ********:*.***.** 

**** 
'* * X-)* B4 * 

, 

* * 

, , 
I 

V 
X-------------------------X<------------------------X 

**** 
· *. 

V .*. 1062 1010 
H2 *. H4 *. *****H5********** GETWRD 041A1 .* *. • * ID .*-----------*. DEL .* *. YES • PROCESS * 

X---*.GET NEXT WORD.*---X X-)*. 'NAMELIST' • *--------). 'NAPIELIST' * 
I *. . * • , *. SWITCH • * * OPTION * 

*. . * • , *. • *, * * * .. * •• * NUM I , 
• , • I 

* .• * *.*************** t NO ' 
:~29:g~g~1 B2 
* J3* C1,C~,G~, **** 

* * H1.J1 * * X----------),(----------X ' , * H4 * , 
, , 

1003 • *. '1020 V 
• ***.J1**.**** •• * J2 •• ****.J3* ••• **** •• 
* * .* *. *ERMS 039A,. 
* SAVE DATA SET * YES.* IS IT A *. NO V "'---------------* 

* * **** 
1070 V 

• **.*J4****.***.* * • 

, 
X------------)' , V 

.* . J5 * . 
.* *. * PROCESS LIST * ' 

NUMBER *<--------*. COMMA .*--------)". *-----X * AND GENERATE *---X 
* RIGHT PARENS * 

X-!~*:* g~~~~~ *:* 
'*. .* • *. • * ". ERROR MESSAGE * ' 

* * *.. * ". * 
********t******** *. *' * ********i******** 

~ , 
, DEL ' NO 

· *. .*. K2 *. K3 *. 
GETWRD 041A1 .* *. , . *-----------*. ID .* *. X----------------)*.GET NEXT WORD.*--------)*. 'NAMELIST' .* 

*. • * *. NAME • * *... *.. * * .. * * .. * : NUM ~ YES 

* • ***************** 
**** 

* * 

*. .* 
* .. * : YES 

: K4 :--f , 
, **** ' , 
:1099 V : I082****K5*!******** 

****K4****.**.. *XTBPRO 049A1* , * * V r--------------* X--)* RETURN .<--------. GENERA TE PL/I • 
• •• STPIT FOR * 

**.*.** •• * ••• ** .END/ERR OPTIONS. .* ••••••••••••••• 
X-------------------------------------~ 

, 
V 

•••• • • • A3 • • • .... Phase 10 53 



Chart 030. IOPRO Routine, Part 2 of 2 

***** 
*030* 
* A 1* 
* * 
* 'FROII 
, 029CLI 
V 

1050 ..... 
A 1 *. 

GETWRD OLiU 1 
NUll .*-----------*. 
X--*.GET NEXT WORO.~ 
I •• • * , •. .* 
v * •. * 

:~51: , 10 

* J3* ' 
* * * v 

1051 · *. .*. 
B 1 *. B2 *. 

· * *. .* * . • * IS IT *. NO • * IS IT *. NO 
*. AN END .*--------)*. AN ERR .*-------X 

*. OPTION • * *. OPTION .* V 
*..* *.. * * .. * •..• t YES , YES 

v 
.*. 

C1 *. 
· * *. YES.* END *. 

X--*. SWITCH ON .* , *. , *. .* 
v * .. * 

:o5~: , NO 
* J3* 
* * * 

1052 V 
**D1******* 

* * * SET END * 
* SWITCH * 

* (IOEND) * 

* * *****'***** 

V 
*****E1********** 
*XTBPRO OLl9A1* 
*---------------* * GENERATE 'ON * 
* ENDFILE' * 

* * ********t******** 

1053 V 
*****F 1 ******** ... 
*XTBPRO OLl9A1. 

, 

v 
.*. 

C2 *. 
.* *. • * ERR *. YES 

*. SWITCH ON • *-------X 
*. .* v 

*. • * ***** 
* •• * *029* 

t NO * * J;* 

V 
**D2******* 

* * * SET ERR * 
* SWITCH * 

(IOERR) * 

* * *****t***** 

. 

.; 
*****E2********** 
*XTBPRO 049A1* 
*---------------* * GENERATE 'ON * 
* TRANSIIIT' * 

* * ********'******** 

* 

*---------------* • * GENERATE *(----------------X 
*'FTNF01 GO TO' * 

* * ********'******** 

v 
· *. G1 *. · * IS *. NO .* DELIIIITER *. 

X--*. AN EQUAL .* 
, *. SIGN .* 

v 
***** * 02 9* 
* J3* 

*. * 
* 

*. . * * .. * , YES 

v 
· *. H1 *. 

GETWRD OLl1A1 
NUll .*-----------*. 
X--*.GET NEXT WORD.* 
I *. .• 
v 

***** 
* 029* 
* J3* 
* * * 

*. .* * .. * , DEL 

1054 V 

54 

*****J 1********** 
*XTBPRO OLl9A1* *---------------* * GENERATE * 
* I EXTLAB N' * 

* * ********'******** 

v 
***** 
*029* 
* J3* 
* * * 



Chart 031. PSPRO Routine 

PSPRO 

****Aoi1********* * * * ENTER * 
* * *******t******* 

. 
v .*. 

B2 *. *****B3********** .* *. *LABPRO 049A5* 
.* IS *. YES *---------------* 

* • THERE A • *-------->* * 
~ LABEL .* *GENERATE LABEL * 

*. • * * * 
* •• * ***************** 

t NO • , , , 
:<------------------------X 

PSO 1 V 
*****C 2********** *XTBPRO 049A1* *---------------* * GENERAT E * * ' D I SP LA Y (' * 
* * ****·***t******** 

, 
V 

*****D 2********** *XTBPRO 049Al* *---------------* * GENERATE * 
* 'PAUSE ••• ' * 
* * ********t******** 

, , 
v 

.*. 
*****E1********** E2 *. *XTBPRO 049A1* GETWRD 041A1 
*---------------* NUM .*-----------*. ID 
* *<--------*.GET NEXT WORD.*-------------------------------------------X 
* GENERATE'N), * *. .* ' 
* * *.. * 
***************** *. . * t DEL 

, , 
v 

. *. 
F2 *. *****F3********** .* *. *XTBPRO 049A1* 

.* IS IT A *. NO *-----~---------* 
*. QUOTE .*-------->* GENERATE 

*. . * * '0000)' 
*. . * * * 

* .. * ***************** : YES 

. , 
V 

*****G2********** *LTCOL 042A1* *---------------* 
* * *COLLECT LITERAL* 
* * ********t******** 

, 
X------------------------>: < --------------------- .• -- X 

PS06 V 
*****H2********** *XTBPRO 049A1* *---------------* * GENERATE * 
* • REPLY' AND * * 'NEXTSTA' * 
********t******** 

. 

v 
*****F4********** dRMS 039A 1* 
*---------------* 
* * * ERROR MESSAGE * 
* * ********t******** 

:<---------------------~----------------------------x 

V 
****J2********* 

* * * RETURN * 
* * *************** 

Phase 10 55 



Chart 032. RTPRO Routine 

.*. 
A2 *. 

****A1********* .* *. * * • * IS ..... NO 
: ENTER :--------~.*. T~n~LA •• *---f 

*************** *.. * 

56 

* •• * : YES , 
, 

RTPRO V 
*****B2********** *LABPRO 049A5* 
*---------------* 
* * *GENERAT E LABEL * 
* * ********t******** 

RT01 

, 
:<----------X 
i 
v 

.*. C2 * . 
. * * . • * SUBRTNE *. NO *---------------* 

*. OR FUNCTION .*---------------------------------->* * 
~.* A .GENERATE '~TOP'. 

*. .* ****' * * 
* •. * * * .*****.*** •• *** •• r YES : 03 : 

*t** , , 
.~ V 

02 *. *****03*******.* • • * *. *XTSPRO 049A1* 
.* *. YES *---------------* ' 

*. FUNCTION • *-------->* GENERATE .----- X 
•• * 'RETURN' AND * 
*..* * NAME RESULT * 

*. • * *********.**.*"'** r NO 

V 
RT03 ••. 

E2 *. GETWRD 041A1 
NUM .*-----------*. ID 

X---•• GET NEXT WORD.*-----------------X 
*..* I 

*. .* * ..• 
: DEL , 
V 

**** 
* * * 03 * 
* * **** 

RT05 v 
:~:~~g~***·o~a:~: 
.---------------* * SEARCH IN • 
• DICTIONARY * 
* • 
*******·t****···· 

, 
RT09 IT 

:~fi;;g~**··043t~: 
*---------------* • PUT NAME IN • * DICTIONARY * 
* (TDI) * 
*.******~**** •• *. , 

X------------------------------------>: 
RT07 V 

*****H3*.**.* ••• * *XTBPRO 0491,. .---------------. • GO TO 'RET1RAY'. 
*AND NAME RESULT* 
* * **.***.*~*.***.** 

, 
:<---------~--------------X , 
v 

** •• J3* ••• **.*. 
• * * RETURN • 
* • ** •• ******* •••• 



Chart 033. STPRO Routine 

STPRO .*. 
A2 *. *****A3********** 

****A 1 ********* • * *. *LABPRO 049A 5* 
: ENTER :-------->*: * THUE A *: *.!~~----->:- .• -------------: 
* * *. LABEL .* *GllNERATE LABEL * 

*************** *.. * * * 
*. .* ***************** t NO • · · , :<------------------------X 

ST01 v 
*****B2 ********** *XTBPRO 049A1* 
*---------------* 
* GENERATE * 
*DISPLAY (' STOP* 
* * ********1******** 

v .*. C2 *. GETWRD 041A1 
DEL .*-----------*. ID. 

X---* .GET NEXT WORD.*-----------··-----X *. . * *. .* * .. * 1 NUM. 

· 
v 

*****D2********** 
* * * PLACE WORD * 
* LENGTH IN * 
* XTABLE * 
* * ********t******** 

, · v 
*****E2 ********** *XTBPRO 049A1* *---------------* 
* * * GENERATE WORD * 
* * ********t******** , 

x----------->: 

V 
*****F2********** *XTBPRO 049A1* *---------------* 
:G~~E~~I~E~~N~ND: 
* * ********t******** 

, · v 
*****G2********** *XTBPRO 049A1* 
*---------------* . *GENERATE 'STOP'* 
* AND END OF * 
* STATEMENT * 
********t******** , 

, 
v 

. *. V 
H2 *. *****H3********** .* *. *ERMS 039A1* 

.* IS *. NO *---------------* 
*. THERE AN .*-------->* * 

*.END MARK .* * ERROR MESSAGE * 
*..* * * 

*','IES ********!******** 

, , 
:<------------------------X , 
v 

****J2********* 
* * * RETURN * 
* * *************** 
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Chart 034. ARPRO Routine, Part 1 of 4 • • • , FROM 
:035Gl.G5 

ARPRO ••• ARor v 
•• A2....... A3 •• • •••• A4 •••••••••• •..• A 1......... . . .... . · 

• • • • •• IS IT A •• NO • UPDATE PUSH • 
• ENTER .-------->.INITIALIZATION .-------->.. CALL •• -------->. TABLE AND • 
• • • FIRST •• STATEMENT.. • POINTERS • 
••••••••••••••• • SCA NNING • ••• • • • ........... .. .. . ............... . 

. ,. 

• YES ' '.... . ... 
'.. .034. 
x- >. H2 • • B4 .->, FRO!'l 
•• ..' 035K3 .... ....' 

AR02 V 
••••• 84 •••••••• ** 
* • 
• RESET INTEGER * 

x-----------------.CONSTANT SWITCH.<----------------x , . . 
•• ' •• FROM • * 
.034.035E3 ••••••••••••••• * • 
• C3. *: • 

V 
AR06 V ••• ARlO 

••••• C2.......... C3 •• • •••• C4 •• ** •••• ** 
*ENTTDI 038A2. GETWRD 041A 1 • • 
.---------------. ID .*----------- •• DEL • SET TYPE * 
• FETCH .<-------- •• GET NEXT WORD •• -------->. CURRENT TO • 
• IDENT IFIER IN • •• •• • INTEGER • 
• DICTIONARY • •••• • *. 
••••••••••••••••• •• •• • ••••• *** ••• **.*. 

, : NU!'I ' , 
v <----------x ••••• .036 • V ' YES ... . .. • A 1* ... . .. 

D4 •• D5 •• D1 •• D2 •• .... .... 
YES.. IS A.. NO •• •• 
x--.. FUNCTION •• <--------•• DELIMITER ( •• 
, •• NAME •• •• •• .... .... 
v *. .• • ..• •••• 

• * * J2 • 

: NO : YES 

• • • * •• 
V 

** ••• E1 •••• * ••••• 
• PUTTBL 043A1. 
*---------------. 

A R64 

, 

v ... 
E2 •• .. .. 

•• ARRAY •• YES 

• • • 

* PUT VARIABLE • •• NAME •• -----------------X 
• NA!'IE IN • 
• DICTIONARY • ····*···t········ 

v 
A'l04A ... 

F1 •• 
. * •. 

•• SECOND •• YES 
•• SCANN ING •• ---x .. ..' .. .. .. .. 
• * •• : NO 

• 034. 
• G1 .->'FROPI 
• • ' 036F1 
•••• V 

AR04 .*. 
:;1 •• .. .. 

NO •• •• 
x-- •• DELIPlITEf! ••• 
I *. .* 
v .* .. • • 

• F 5 • • • .* •• 

•. .* .. .. 
: YES 

v ... 
R1 •• .. .. 

NO.. NE XT •• 
X--*. DELIPIITER •• 
, •• IS. •• 

v 
•••• · . • F5 • • • •••• 

.. .. .. .. 
: YES 

V 
••••• J1 •••• * ••••• . , . 
• MODIFY TYPE IF • 

X--. BASE IS REAL • , . . 
• • V ••••••••••••••••• 

•••• • • 
• P5 • • • •••• 

58 

v 
••••• • 037 • 
• F4. 
• • • 

.... ' .. .. .... t NO 

... 
F2 •• .. .. 

•• ENTRY •• YES 
•• NAME •• ---X .. .. .. .. . ... 

: NO 

V 
••• *.G2 •••••••••• 
.PUTTBL 043A1. 
.---------------. • PUT ID IUro • 
• DICTION ARY • 

• * ········t········ • ••• · .' • H2 .->, · .' .... ' 
V 

••••• H2 •••••••••• 
• • .SET CODE=F FOR. 
• PUSH TABLE .<--X 
• • · . ········t········ •••• , · .' • J2 .->, 

V 
••••• F3 •••••••••• 
• • .SET CODE=S FOR • 
• PUSH TABLE • • • • • ••••••••••••••••• 

• • ,<------------------------x 
•••• V 

AR60A ••• 
J2 •• .. .. 

•• SECOND •• YES 
•• SCANNING •• -------X 

•• •• V .. .. . .... 
•• •• .031. 

• NO • Fl! • , .. 
V 

• •••• • 035. • A,. 
• • • 

• 

•••. . * IS * . 
•• •• YES •• PREVIOUS *. 

•• DELIMITER + •• -------->.. OPERATOR •• 
•• OR - • * •• LOGICAL •• •. .• •.. * .. .. .. .. 

• NO • NO , , 

v · .. 
E4 •• .. .. 

•• •• YES 
•• DELI MITE R ( •• ---X 

*. *. . *.* : 
•• •• V 

t NO.... !6B: 
* • * A1. X->. G1. •• 
• • • •••• 

... 
E5 •• 

•• IS •• 
•• PREVIOUS •• YES 

..OPERArOR = ( •• ---X 
•• OR. •• .. .. 

* ..• 
• •• * : NO 
*034* ' 
• P5 .->'FRO!'l 
• • '036E5 
•••• V 

AP.05 ••• 
F5 •• 

•• IS *. 
YES •• PREY rous •• 

X-----------------.. OPERATOR .* 
, •. I .* .. .. . ... 

: NO 

· *. . *. 
34 •• G5 •• 

•• IS •• •• IS *. 
•• PREVIOUS •• NO CURRENT •• YES 

•• TYPE •• --------).. TYPE •• ---X 
•• INTEGER •• •• INTEGER •• 

•. . * *..* .. .. . ... t YES : NO 

V 
••• V 

fl4 •• • •••• H5 •••••••••• 
.* IS *. • * 

•• :URRENT •• NO • !'lOVE NON • 
•• TYPE •• -------->dNTEGER TYPE TO. 

*. INTEGER •• • PUSH TABLE • 
*. .• • * 

··t·~ES •••••••• : •••••••• . ... 
, , 
V •• _ •• J4 •••••••••• 

• • .!'IOVE PUSfI ENTRY. 
.TO INSERT ENTRY. 
* • · . ········t··**···· 

V 
••••• K4 ••••••• * •• 
• !'lAKE INSERT • 
• ENTRY WITH l • 
• AND LAST • 
• POINTER • · . ········t········ 

V 
••••• • 035 • 
• A1. 
• • • 

, .035. 
X->. A1 • 

• • •••• 
• •••• J5 •••••••••• 
• • • PUT PREVIOUS • 
.POINrER IN PUSH.(--X 
• TABLE • * • ........ : ....... . 

V 
• •••• .035 • 
• A1. 
• • • 



Chart 035. ARPRO Routine r Part 2 of 4 

AR07 

"''''''''''''' ",035 • 
• A1. 
• • • 'FROM 

, 0311EII ~HS 4 
.!oi~G~ ,K AR71 

A 1 •• • •••• A2 •••• "'."' ••• 
•••• ",LTCOL 01l2A1", 

•• IS "'. YES .---------------. 
•• DELIMITER' • "'-------- >'" SKIP OVER '" 

•• OR H • • • STRING • .... '" . .. .. .."'''' ... ''' ... '''''' .... 
t NO ' ."''''. 

, .0311", 
x->", All • 

'" . 
V ."''''. • "'. AR72 B1 •• ..", •• B2",.",,,,.,,,,,,.,,,. *",,,,,,,,,,B3.,,,.*,,,,,,,,,,,,,,,,,, 

• "'.. '" '" * • 
• :. DELHITER "':.:~~ _____ >:MO~~ ~~~~MU~R :----.• --->:coi~iAJ¥T~inCH: 

•• PERIOD •• ",UPDATE POINTERS* * OFF • 
"'. •• • • >1< '" 

••• '" •••• *"'."'."'."''''''' •• * * ••• "'''''''.*.'''.''' •• '''. 
t NO ' , , 

V 
, "'''''''*''' V .036", 

• "'. * A 3", AR73 ••• 
C 1 "'. '" '" :5 "' • 

• ",·'liELf~ITE~·"'. YES • .... IS """,. YES 
",. LOGICAL •• --------------------------------------------------------------~----------------------->"'. DELIMITER, •• ---X 

*. OPERATOR • '" "'. • '" ' *. . * *. .* V .. .. "' ... 
t NO t NO 

, , 
V V 

.*. 

**** 
* * * FII* 

* * **** 

."'. AR7~ • *. 
D1 *. D3 "'. ",,,,,,,,,,*04,,,**,,,,,,,,,**** DS *. 

• '" "'. .* *. * '" .'" IS *. YES .'" IS ID "'. NO * ADD ONE TO * 
. * IS * . 

.* DELIMITER *. NO 
*. DELIMITER (."'---------------------------------->*. AN ARRAY ."'-------->* PARENTHESIS '" 

"'. .'" "'. NAME.* '" :OUNTER '" 
*. 'OR' OR • *---X 

*. ' AND' • * ' 
"'. .* *..'" * * *. . * 

"' •• '" ", •• '" *."'**"'''''''**'''**'''*'''''' * .. * t NO t YES ' t YES 

, 
V 

· *. E1 *. 
. * "'. "'''''''''' 

.'" IS "'. YES '" '" *. DELIMITER, ."'---->'" H4 '" 
"'. .'" '" '" "'. . * "'''''''''' "' .. '" t NO 

, 
, 
v 

• "'. AR76 
F1 "'. ",,,,*,,,,,,F2*,,,,,,*,,,,,,,,,,,,,,,* 

.'" "'. '" SUBTRACT ONE '" 
.'" IS *. YES '" FROM '" 

*. DELIMITER I .*-------->'" PARENTHESIS '" 
*. .* '" COUNTER * 

*. . * * * 
"' •• * ***************** t NO ' 

v 
· *. · "'. 

V 
"'*'" *",E 3**",,,,,,,,,,,,,,,,,,,* 
",SPPRO 01l7A2* 
*---------------* 
",SKIP TO END OF * 
.SUBSCRIPT LIST '" 

'" '" "'** "'*"''''*t''''''* "''''''''''''' , , 
V 

"''''''''''''' ",0311", 
'" c3", 

'" * * 

G1 *. G2 *. ",*",**G3********** 
.* *. .'" *. * * .* IS *. NO 

*. DELIM ITER • *---x *:* c6~§~X~~ *:*:~~----->: ~giN~E~sA~W :---X 
*.SEMICOLON.* ' 

*. .* 
* .• * 

t YES 

, , 
AR77 V 

*****H ~ ********** 
* * * MOVE BACK ONE * 

x-->* IN PUSH * 

* * * * ********t******** 

V 
· *. J1 *. 

. * *. 

v 
"''''**''' ",034* * A4", 
* * * 

•• IS *. NO 
*.*?P~~~JO! I~*'*---f 

*. . * * .. * t YES 

V 
*****K1********** 
* MAKE INSERT * 
* ENTRy WITH I * 

X---* AND LAST * 
* POINTER * 

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

v 
**"'''' * *037* 
* A1 * 

'" '" * 

*.ARGUMENT .* * INSERT TABLE * 
*..* * * "' •• * *>1<",*",**********",,,, 

: NO 

v · "'. H2 *. **'" ",,,,H 3",,,,,,, "''''**''' ** 
• * *. * * 

.* COMPLEX *. YES * PUT I AND * 
*. SWITCH ON .*-------->* POINTERS IN '" 

*. .* * INSERT TABLE * 
*. • * * * *. "'''''''''''''''':'''''''''''''''* "'''' * •. * 

*"'*'" : NO , 
* "" * J2 *->, 

: <---------- X 

'" *' "''''*''' V · *. V J2 *. ",,,,,,,,,,,,,J3,,,,,,*,,,,,,,,,**,,,* 
• '" IS "'. * '" • '" PREVIOUS *. NO * * 

"'. OPERATOR • "'-------->'" UPDATE POINTERS", 
"'. . * * '" "'. . '" '" * 

* •• '" "'''''''*''''''*'''''''''*'''''''''''''''''' t YES ' , 

V 
",,,,*,,,,,,K2,,,,,,,,,*,,,**,,,*,,, 

'" * 

V 
.*. 

K3 *. 
.'" *. 

:PU~o~N~:R ~:ST : • * END OF *. NO 

'" INSERT TABLE '" 

'" '" "''''**''' "'**t"'''''''''''''*'''''' , 
V 

**** 
* * * J2 * * • 
**** 

"'. AR ITH IF •• ---X 
*. STMT.* ' 

*. . * "' ... t YES 

V 
***** *03? 
* A1* 
• * 
* 

V 
***** 
*0311* 
* BII* 
* * * 

V 
*****E4.********* 
* CREATE ENTRY * 
* FOR A SUB * 
* EXPRESSION IN • 
* PUSH TABLE * 

* * ********t******** 

**** 
* *' * F4 *->, 

* *' **** 
V 

*****F4********** 
* * * PLACE CODE IN * 
* PUSH TABLE 

* * * *******"'t******** 

.*. 
ES *. . * IS * . 

.* PREVIOUS *. NO V 
*. OPERATOR .*---X 

*. . * ' *. . * 
* .. * 

: YES , 

V 
*****F5********** 
: ~~~V~O~MD : 
* POINTER IN * 
* INSERT TABLE * 

* * ********t******** 

, , 

AR75 

X------------------------>,<----------X 

**** 
* * * H4 * 
* * *t** 

V 
.*. 

, A 
AR900 V 

*****G5********** 
**** * * 

* * * SAVE POINTERS * 
* G5 *---->*SUB-EXPRESSION * 
* * * IS INTEGER * 

**** * * 
********t******** 

**** , *0311* 
X->* All * 

* * **** 

H4 *. *****H5********** 
. * *. * * 

*:* c6~~~X~¥ *:*:~~----->: ~giN~EJsA~W :---X 
*.AR3UMENT .* * INSERT TABLE * 
*..* * * 

* •• * ***************** t NO , 

. *. . •. 
JII *. J5 *. 

.* TWO *. .* * • 
.* PREVIOUS *. NO .* PREVIOUS *. NO ' 

•• OPERATORS ARE.*-------->*. OPERATOR IS .*---X 
*. '.* A *. .* 
*..* I *. .* 

* •• * * •• * 
t YES t YES 

V 
*****K.II**** ****** 
* * * SET COMPLEX * 
* SWITCH ON * 

* * * * ********t******** 

V 
**** 

* * * G5 * 
* * ***. 

V 
*****K5********** 
* * '~ ___ :PU~O~N~:~ f~ST : 
* INSERT TABLE * 

* * ***************** 
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Chart 036. ARPRO Routine 3 of 4 

***** *036* 
*Ah 
* * * , FROII 

: 0311C3 
v 

*****A 1 ********** 
* * *RESET SIlITCHES * 
* AND * 
*INITIALIZATION * 
* * ********~******** , 

, 

*.**. 
*036* * A3. 
* * * :gJgR3 

'037CII,J3 
v 

*** .*A3********** 
* * * SET INTEGER * 
*PART EQUAL ZERO* 
* * * * ********t····**·* 

v , .*. AR82 V 
Bl *. ..***B3.* •••• **** 

.* *. * * 
.* IS *. YES * INCREIIENT * 

*. DELIIIITER .*---------------------------------->* LENGTH OF ~ 
•• PER 100 • * * FRACTION PAR T * 

*. • * * * 
* •• * ***************** 

~ NO ' 

· *. • *. AR8B .*. 
Cl *. C3 *. :: II *. *****C5********** 

.. * * . **** GETIIRD OlllAl .* *. * * 
• * IS THE *. YES * * DEL .*-----------"'. ID .* IS *. YES * FIND CODE OF * 

*. LETTER E OR .*-----------------X * JII *(----*.GET NEXT 1I0RD.*-------->*. DELIMITER .*-------->*LOGICAL ELEMENT* 
*. D .* ' * * *. • * *. PERIOD .* * * 

*. . * * .. * 
~ NO 

V 
*****Dl********** 
* * * SET INTEGER * 
*CONSTANT SWITCH* 
* ON * 
* * ********t******** , 

, 
V 

· *. El *. 
. * *. 

**** *..* *..* * * 
*. .'" *. • * ********t**"'***** 

~ NUll t NO **** 

, 
U811 V 

*****D2********** 
* * * INCREMENr * 
* LENGTH OF * 
* FRACTION PAR T * 
* / * ********t******** 

ARB21 V 
*****D 3********** 
* * * SAVE DECIMAL * 
* PA RT * 
* * * * ********~******** 

, , 
X------------------------>, 

V 
AR86 .*. 

*****E2****",***** E3 *. 
* * .* IS *. 

'* * X-)* J3 * 
* * **** v 

***** D5* *** ****** 
* * *RESTORE INTEGER* 
*PART AND LENGTH* 
* * * * ********t******** , 

. *. 
E5 *. 

. * * . • * S ,!;COND *. YES '" SET SINGLE * YES .* DELIMITER * • .* SE::OND *. NO 
X-->*'*. SCANNING .*'*---f * PRECISION *(--------"'. THE LETTER .* *. S:ANNIN:; .*---X 

* SIlITCH * *. E .* *. .* I 

*. .* 
* .. * 

~ NO 

, 
V 

· *. Fl *. .* *. 

V 
***** 
*037* 
* Fl * 
* * * 

.* I S IT H *. NO 
*. FIELD .*-------X 

*. .* v 

* • *... 
***************** * •• * 

~ NO 

V 
· *. F3 "'. .* IS *. .* DELIMITER *. NO 

*. THE LETTER .*-----------------X 
*. D • * ' 

*. • * ****. •. .. * • 
* •• * *0311* ..... * 

t YES **G!* t YES 

V 
*****Gl********** 
* * * RESET INTEGER * 
*CONSTANT SWITCH* 
* * * * **~*****t******** 

V 
***** *035* 
* Al* 
* * * 

* 
I 
I 

X------------------------>, 
V 

· *. G3 .... 
**** GETIIRD OlllAl 

* * DEL .*-----------*. NUM 
... JII *(----*.GET EXPONENT .*---------------->, 
* '" *. PART .* 

**** *.. * * .. * t ID , 

V 
· *. *****H2********** H3 *. 

* * .*LETTER *. 
* ADD ZEROS ro * YES .*D AND LESS •• 
* MAKE 7 DIGIT *(--------*. THAN 7 • * 
* NUMBER * *. DIGITS .* 
* * *.. * 
***************** * •• * 

, .*"'* ~ NO 
* '" I * J3 "'->, 
* "" ***'" V .*. 

J3 *. *****J 11********** 
.* IS *. * * **** 

, .'" NUMERICAL *. NO *SET EXPONENT TO* * * 
x---------------->*. EXPONENT • "'-------->'" ZERO *(----* JII * 

*. PRESENT • * * * * * 
*. • * * * * ••• 

*. • * •••• ************* 
~ YES : 
I 
, I 

:(------------------------x 
v 

*****K3******.*** 
* * , * SAVE EXPONENT * 

x-------------------------------------------------------* PART SET TYPE * * TO REAL * 
* * 

60 *.*********.* ••• * 

*. . * * .. * t YES 

v 
***** *037* 
*Fh 
* * * 

V 
***** .0311* 
* F5* 
* * 

'" 
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:oH: • A,. 
• • • 'PROI! 

: 035J1 , K3 

lR2SC V 
•• A1 ••••••• 

• • • • dNITIlLIZlTION • 
• SECOND • 

• 'SCANNING. 

·····t····· .... ' · .' • B1 • .:.>, · .' .* •• 
V 

••••• B1 •••••••••• 
• • • GET NEXT INSERT. 

X-->. ENTRY • , . . 
• • 
········t········ •••• · .' • C1 .->, · .' •••• v ... 

X-------------------------X , · 
•••• · .' • C3 .->, 

• *' •••• V 
ARS20 ••• ARSDO ••• • •• 

C3 •• C4 '!<. C5 •• C1 •• 
•• INSERT •• • ••• 

•• POINTER = •• NO • • NUM ?~!!~£~---~~~!! DEL •••• IS *'*. NJ •• '* ··t. YES 
X-------*.GET NEXT ITEM.*-------->*. DELIMITER .*--------)*. DELIMITER • .*---X •• CURRENT •• ---->. C3 • 

•• POINTER •• •• v *. .* *. PERIOD .* *. .*' 
*. . * .*.* ****. *..* *..* *..* 

.036. * •• * * •• * * •• * .... 
rYES 

, 
v , NO 

./!* tID rYES r NO 

* ' v v 
.**** .**** 
*034* .036. v 
• c2* • A3. ... . .. .*. 

05 *. D1 •• D2 •• * '" •• '" . .... .... . * *. 
YES.* IS *. •• INSERT •• NO •• INSERT •• 

X-----------------*. DELIMITER & .* •• CODE IS B •• --------).. CODE IS I •• , *..* .. .. .. .. .... ... . *. •• .. .. . .. . * .. * * NO • YES • YES 
• **** , , 

ARsn v 
, ••••• E1 •••••••••• 

.XTBPRO 049A1. 
, .---------------. X---.GENERATE BINARY. · ( . • • .*.** ••• *.**.* •• * 

ARS74 V 
"' •••• E2 ••• **.**** 
*XTBPRO 049A1* 
.---------------. *GENERATE TRUNC .---X 
* ( *' 
* * *****.*****.***** v 

* ••• 

v 
. * . 

• ***.E3****.***** E4 *. 
* * GETWRD 041A 1 
:GE~~~A~~M~§I&AB:<-----!~~.:*GET-NUMERic*:*:E-x 
* PART * *. PART.* ' 
* * *.. * ' 
***.***.********* *. • * 

'* • X->* F4 * 

* * ***. 

.. *. .* •• '" * * B1 * 
, **** r DEL , 

*037* ,<----------X .037. * • * F4 .-)' • P1 .--XFROM • F2 .--X 
* * 'FIlOM * * v 

• • '036E1,E5 * *' 
•••• v * •• * ' **** ***'" 

* * * G4 * 
*.** V034F1,J2 

ARS22 ••• V ARS50 .*. 
F4 *. *****F5********.* F1 •• ** ••• F2*.*.* ••• ** * * • ••• .LTCOL 042A,. **** . * *. * * .* IS *. YES * SET DELIMITER * •• IS IT •• YES .---------------* 

*. DELIMITER • *--------)* TO BLANK * •• AN H FIELD •• -------->* * 
"'. PERIOD .* * * •• •• .COLLECT LITERAL. *. .• • • *. . * * '" •• •• * •• * ••• ****.*.* •• ··r·~o "'''''''''' *"'** t"'***"'*"'''' 

r NO ' *.*. **** 

v . .. 
G 1 •• 

•• INTEGER*. 
•• CONSTANT OR*. NO 

•• DOUBLE •• ---X 
•• PRECISION.. ' . *. .* * •• * t YES , 

.*. 
H1 *. .* •. 

v 
**** 

* * * F4 * 
* * .*.*. 

.* NUMBER *. NO 
•• OF DIGITS •• ---X 

*. IS 7.* ' *. •• 
* .. * t YES 

V 
•• * •• J1.* •••• *.** 
*XTBPRO 049A1. 
*---------------. • GENERATE FLOAT • · ( . 
* * ········r··*····· 

V 
•••• *K1.*.*.* •••• 

• * • PUT CONSTANT • 

v 
**.* 

* * * F4 * 
* * **** 

• AND GENERATE .---X 
• ,6) .' 
• * •••••••• *.** •• *.* v 

* *' '. * X->. C3 * * G4 *-)' • 
* * **** 

* * ,<------------------------X 
**** V 

.*. ARS30 .* • 
****.G2********** G3 *. G4 *. 
* * .* *. .*INSERT * • 
*CONVERT COMPLEX* YES.* IS ~ YES .* POINTER = *. NO 
* CONSTANT *<--------*. INSERT CODE .*<--------*. CURRENT .*-----X 
* * *. BLANK .* *. POINTER .* • 
* * *.. * *..* 
***************** *. • * *. • * 

: **** t NO * **** 
* * '* * X-)* H5 * , * H5 *-- x 

* * **** 
I * * I 

V **** • · *. V 
*****H2********** H3 *. **"''''*H~'''********* 
*XTBPRO 049A,. .* *. *XTBPRO 049A1* 
*---------------* YES.* IS "'. NO V *---------------* 
*INSERT CODE IN *<--------*. INSERT CODE .*---------------------------------->* PUT COLLECTED * 
* TEXT * "'. I OR) • * '" WO RD AND * 
* * *..* * DELIMITER * 
•• **************. • •• * ****"'***"'.***.*"'* 

: **** * ~ 
'* * X->* G4 * 

• * 
**** v 

· *. . *. . * . 
.*.**J2*.*****.*. J3 *. J4 "'. J5 "'. 
.XTBPRO 049A" .* *. .'" *. .* NEXT *. 
*---------------. NO.* IS *. NO .* •• NO.* DELIMIrER *. 
'" PUT LOGICAL *<--------.. DELIMITER • *(--------"'. SUBSCRIPTED .*<--------"'. IS END OF .* 
* OPERATOR. •• PERIOD .* *.VARIABLE .* *. STMT .* 
* * *..* *..'" ...'" 
·***·***r··*··*·* "'·.·tES *'*. 'tES "'·*.·~ES 

•• *. . *"''''* '* * • *036* X->. C1 • X-)", A3 '" 
* • * '" • 

**"'* **** ' · *. V 
K 3 *. *****K4 ********** V 

****K2********* • * *. *SPPRO 047A2* ****K5********* * * YES.", END OF *. *---------------* * * '" RETURN "'<--------*" IF STilT •• (--------*PUT SUBSCRIPT 1", * RErURN * 
* '" *. .* * IN REVERSE * * * * •• ***.******** *..* * ORDER * *************** 

•• • * *****.***.******* 
• NO 
• **** 

v 
**** 

'" '" * F2* 
* * **.* 

** •• • • * F4 • • • '. * X->* C1 * Phase 
* ••• * • 

• *** 
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Chart 038. ENTTDI Routine 

EIITTDI 

****A2 ********* 
* * * ENTER * 

* * *******~******* 

V 
**B 2******* 

* SET * 
* SWITCHES * 

** ig~Nf5r)~J~ ** 

* * *****t***** 
**** ' 
*038* ' 
* C2 *->, FROII 
* * '040C2 
**** V .* . 

C2 * . 
• *ISIT* • 

• * THE FIRST *. YES 
----------------> •• ENTRY IN THIS.*-------------------------------------------X 

*. TABLE • * ' 
*. . * * •• * t NO 

V 
**D2******* 

* * * SET SWITCH * 
* (PlJRIO) ON * 

* * * * *****t***** 
, 
v 

***** .043* 
* C2* 
* * * 

:Ha:5ng~1 
* G2* 
*, * , 

EII02 V 
*****G2********** 
* * * SAVE IIAIIE AIID * 
*POINTER TO IIEXT* 
* EIITRY * 

* * ********t******** 

v 
. *. 

H2 *. 
. * * . • * IS *. YES 

*. SIiITCH • *---X 
*. GEDISII 011. * 

*. .* * .. * 
: NO , 

V 
. *. 

*****J1********** J2 *. 
* * .* *. 
* GET CHAIII * 110.* IS THE *. 
: POI liTER :<--------* ••• P~~~~IIT •• ,. . . ... . ................. . .. . 

62 

: YES 

:<----------X 

, 
V 

.* •• K2 •••• ****. 
• • • RETlJRN • 

* * *.*.* •••••••••• 

V 
EII20 • *. 

D4 *. 
. * •. 

110 •• IS IT A *. 
X-----------------.. RESERVED •• 
, •• 1I0RD •• 

, , 
ENB .!: 

E3 •• 
•• IS •• 

110 •• THERE AN •• x---•• EQlJIVALENCE .* '.. .. • *. .• * •.• 
t YES 

, , 
'EN24 V 
, *****F3*.*.*.** •• 

* * .PREPARE POINTER. 
FOR XTBPRO * 

* 
• * *····*··t···**··· , , 

x---------- >: 

*. .• 
* ..• f YES 

, , 
EN22 V 

*****E4* •• * •••••• 
• • *PREPARE POINTER. 

FOR XTBPRO • 

* * * ** •• **.*.** ••• * •• 

:<------------------------X 

EN48 V 
•• G3 ••••••• 

• • • lJPDATE • 
• POINTER AND * 

• KEY • 
• • ••••• ! • .,< ••• 

EN29 ' 
V 

•••• H3 ••••••••• · . • RETlJRN • · . ••••••••• * ••••• 



Chart 039. ERRS Routine 

ERIIS 
•••• A1 ••••••••• 

• • • ENTER • · .' ·······t······· 
I 

v ... 
B1 •• .. .. 

•• •• NO 
•• SYNTACTICAL •• -------------------------------------------X 

•• ERROR •• I 
•• •• I .... t YES 

v 
••• ER03 ••• 

C1 •• C3 •• 
. * •. .* *. 

•• ON AN •• NO NO.>Ie WARNING •• 
•• EXECUTABLE •• ----------------- X<----------------.. IIESSAGE •• 

•• STATEMENT.. I >Ie... .. .. .. .. 
* .. * •.. * t YES , YES 

V 
••••• D1 •••••••••• 
• XTBPRO 049A1. . ---------------. • PLACE END OF • 
• STATEMENT IN • 
• TEXT • ········t········ 

EROS V 
•• D2 ••••••• 

dNITIALIZE • 
• POINT ERS TO • 

• BEGINNING OF • 
• STAT EMENT • 
• • ·····t····· 

I 

: <------------------------X 

ER07 v 
••••• E 1 •••••••••• 
• LTCOL 042A1 • . ---------------. • COpy THE • 
• STATEMENT • 
• • ········t········ 

I 
I 

I 

I 

V 
..,.. •• D3 •••••••••• 
.XTBPRO 049A1 • 
.---------------. • ATTACH ERROR • 
• NUMBER TO • 
• STATEMENT • ••••••••••••••••• 

: <--------------------------------------------------X 
ER10 V 

••••• F1 •••••••••• · '" • RESTORE ERROR • 
• NUMBER (XTEM) • 
• • • • ········t········ I 

I 

V 
•••• G1 ••••••••• 

• • • RETURN • • • ••••••••••••••• 
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Chart 040. GETTBL Routine 

GETTBL 

•••• A1 ••••••••• 
• • 
• ENTER • • • ·······t······· , 

, 
V 

•• B1 ••••••• 
• • 

• RESET • 
• SWITCH • 

• (GEOISIlI • • • ••••• :0 ••••• 

v 
••• GEOS 

C1 •• ..C2 ••••••• .... . . 
•• IS •• YES • SET SIlITCH • 

.•• ARGUIIENT •• -------->. (GEOISWI ON .-------X 
•• TOI •• • • v .... . . . .... 

•• •• ••••••••••• .038. 
• NO • C2. , .... . ' . 
, , 
v ... 

D1 •• .. .. 
•• IS IT A •• NO 

•• SEARCH BY •• ---X 
•• NAIIE •• .. .. .. .. 

• YES , 

, 

• 040. • 
• D2 .--XPROII 
• • '043G4 .... ' 

V 
• •••• 02 •••••••••• 
• • • COIIPUTE • 
• CHAINING ANO • 
• COPY ENTRY • 
• • •••••••• :0 •••••••• 

GE2 V ... 
••••• E1 •••••••••• 
• • • COIIPUTE POINTER. 
• TO LAST ENTRY • 
• OP TABLE • • • •••••••• :0 •••••••• 

, 
: <----------x , 

E2 •• .. . . 
NO •• IS IT •• <----.. THE RIGHT •• 

•• NAIIE •• .. . . . ... 
f YES 

v ' 
GE1 ••• ' 
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F1 •• V 
•••• • ••• P2 ••••••••• 

•• IS IT •• YES. • 
•• THE PIRST •• -------->. RETURN • 

•• ENTRY.. • • 
•••• • •••••••••••••• .. .. 

f NO 

V 
•• G1 ••••••• 

• • • SET SIlITCH • 
• PURIO ON • 
• • • • ••••• :0 ••••• 

· v 
••••• • 043 • 
• E3. 
• • • 



Chart 041. GETWRD Routine 

GETWRD 
•• A2 ••••••• 

•••• A1......... • • 
• • • INITI ALIZ E • 
• ENTER .--------). SWITCHES AND • 
• • • CELLS • ••••••••••••••• • • ..... : ..... 

I 

V 
.~ ••• B2 •••••••••• 
• • • GET NEXT • 

x---->. CHARACTER IN • 
• WKBF BUFFER • • • ........ : ....... . 

v · .. C2 •• .. .. 
•• IS IT A •• YES 

•• SPECIAL •• -------------------------------------------X 
•• CHARACTER •• .. . . .. .. 

: NO 

I 

V · .. 02 •• 
•• IS IT •• 

•• AN •• YES 
•• ALPHABETIC •• -----------------X 

•• CHARACTER.. I .. . . .. .. 
: NO 

· .. E2 •• .. .. 
NO •• IS IT A •• 

X---.. NUM ERIC •• 
•• CHARACTER •• .. .. .. .. 

: YES 

WD01 V 
•• F2 ••••••• 

• • 
•• . ~=TltW~i~CT •• 

• CHARACTER • 
• • ..... : ..... 

WD02 V 
• •••• E3 •••••••••• 
• • • G'ET TYPE IF • 
.FIRST CHARACTER. 
• • • • . ....... ~ ....... . 

I V 
V ••• 

••••• G2.......... G3 •• 
• • .* IS •• • UPDATE LENGTH. NO.. FIRST •• 
• OF lIORDS S AV E .<--------.. CHARACTER •• 
• WORD. •• NUMERIC •• · . .... ••••••••••••••••• • ••• : ~ YES 

X---------->: : 

11003 
••••• F4 •••••••••• 
• • .SAVE DELI~ITER • 
• AS :HARACTER • • • • • ••••••••••••••••• 

v : <------------------------X 
WD04 ••• "011 V 

H2 •• • •••• H3 •••••••••• 
•• ARE •• • • 

X--!~~.:tft2~f~T~~~EI=:.~~------>:BUF~~:Ep~~S~ERS: 
•• WKBF •• • AND DELI~ITER • .... . . 

•• •• • •••••••••••••••• • I 

v ... . .. 
J 3 •• JIi •• .... .... 

•• •• NO •• NUMERIC •• NO 
•• DELIMITER •• -------->.. COLLECTED •• -----------------X 

DEL 

•• COLL ECTED.. •• • • I .... ... . .. .. . .. . 
: YES : YES 

V 
•••.• K3 ••••••••• 

• • • RET,uRN TO WDDE • 
• • ................ 

NUM 
V 

•••• KIi ••••••••• 
• • .RETURN TO WDNU • 
• • • •••••••••••••• 

10 I 

V 
• ••• KS ••••••••• 

• • .RETURN TO "DAL • 
• • • •••••••••••••• 
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Chart 042. LTCOL Routine 

LTCOL LT400 
**",**A2********** 
* * * PLACE FINAL * 

****A1********* 
* * * ENTER * 
* * *******t******* 

V 
**81******* 

*INITIALIZE * 

**Accd~6i~~ TO ** 
* THE STA TEMENT* 
* * *****t***** 

, , 

X----)*DELIHITER AFTER* 
*LAST CHA·RACTER * 
* * ********t******** , 

v 
· *. B2 *. *****B3********** 

. * *. * * • * FORM AT *. YES *PREPARE LITERAL* 
*. STATEMENT .*--------)* TO BE PUT IN *---X 

*. • * * TABLE TDT * 
*. ... * $: 

* •• * ****************'" t NO 
, 

~----------): 

'LT200 v 
*****C1********** 
* * 

V 
*****C2*******",,,,* 
* * * rET NEXT * 

* CHARACTER * 
* * * * ********t******** 

v 
.*. 

01 *. 
. * *. .* IlEOUTRED *. YES' 

* INCFEASE '" 
X-)*LITERAL COUNTER* 
, * (LTPTI BY 1 * 

* * ***************** 
**** ' 

* * * C2 * 
* * **** 

· *. D2 *. *****D3********** 
.* IS *. *XTBPRO 049A1* 

• *LITERAL CTR*. YES *---------------* 
*.*~UM~~~~sOF.*.*--)X-~ *.GT.CHARACTER .*--------)*PLACE LAST WORD* 

*. COU NT ER • * * IN XTABLE * 
*. .* 

* .. * t NO 
, 

v 
. *. 

E 1 *. 
.* T S *. 

.* CHARACTER *. YES ' 
*. FINAL .*-----X 

*.DELIMITER. * 
*. .* 

* .. * t NO 

V 
*****F1********** *' TNCREASE * 
* CHAFACTEF * 

*. .. * '* (I: 

* •• ,* ***************** * NO ' , , 

V 
*****E2********** 
* * * INCREASE WORD * 
:COUNTn fLTWDl : 

* * ********t******** 

v 
· *. F2 *. .. * *. 

: <----------X 

V 
****E3********* 

* * * RETURN * 
* * *************** 

X---: COTlN§iR~LTLGI : 
• * IS CARD *. NO 

*. COUNTER .*---X 
*.EQUAL 24 .* 

66 

'" * *"'*************** 
*. .* * .. * t YES 

. 
I 

V 
*****G2********** *XTBPRO OQ9A1* 
*---------------* * PLACE WORD IN * 
* XTABLE * 
* * ********t******** 

I 

:<----------X 

V 
*****H2********** 

**** * * * * *PREPARE WORD TO* 
* C2 *<----* BE PUT IN * 
* * * XTABLE * 

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



Chart 043. PUTTBL Routine 

PUTTBL 
**A2******* 

****A1********* * * 
* * * RESET * 
* ENTER *--------)* SWITCH PURIO * 
* * * *. 

*************** * * 
*****t***** 

~ 

· v 
_*_ PU20 

B2 *_ **B3******* 
-* *- * * _ * IS *_ NO * RESET * 

* _ ARGUIIENT _*--------)* SIlITCH GEPSII * 
*_ TDI _ * * * 

**** 
* * * C1 * 

* - -* * * 
*- - * *****"****** 

* * **** t YE S ' 
*043* • 
* C2 *-)' FROM *t** 
* * '03802 

V **** V 
PU03 -*- -*-C1 *_ C2 *_ 

*_ _* IS *_ 
YES _* IS *_ YES _*CURRENT KEh_ 
~--*-*_pij:16C~N _*-*<--------*-*_ E~~~¥EfiO _*-* 
, * _ _ * * _ KE Y _ * 
v *_ _ * *_ ; * 

***** * NO * NO 
*038*' , 
* G2* 
* * * 

V 
*****01********** 
* * *PROCESS KEY FOR* 
* CHAINING * 

* * * * ********~******** 

v 
-*-E1 * _ 

_ *CURRENT*_ 
NO _*ENTRY ) OR *_ 

X---*_ = LAST _* 
*_ ENTRY _ * 

*- -* *- -* ~ YES 

V 

-*-02 *_ 
-* *-_* FIRST *_ YES 

*_ DICTIONARY _*---X 
*_ ENTRY _ * 

*- -* *- -* : NO 
, 
'. i · V 

*****E2********** 
* * * * * COMPUTE KEY * 

* * * * ********~******** 

, 
i 
V 

• *-C3 *_ 
-* *. .* IS IT A *_ NO 

*. NEil ENTRY • *---X 
*. .* *- . * *- . * ~ YES 

V 
*****03********** 
* * *SEARCH FOR NEXT* 
*AVAILABLE SPACE* 

* * * * ********t******** 
**** 
*043* ' 
* E3 *-)"FROII 
* * 'OllOG1 
**** • 

Pu500 V 
*****E3********** 
* * * * * COIIPUTE KEY *<--X 

* * * * ********~******** 

, , 
v _ * _ PU 26 

**F 1 ******* ***F2 ************ F3 *_ **F4******* 

* * * U1?DATE * 
* CHAINING * 

* * * * *****~***** , 
X---------->: 

P U1112 
V 

****31 ********* 
* * 

IIRITE OR 
REIIRITE ON 

SYSUT1 

*********~******* 

, 
v 

-*-G2 *_ 
-* *-YES _ * IS *_ 

_* IS *_ * * 
_*CURRENT KEY*_ YES * UPDATE * 

*-*_E~2~¥EfiO _*-*-----i-->** CURRENT KEY ** 
*_ KEY _* '* * 

*- - * *********** 
~ NO ' 

v 
-*-G3 *_ 

_*ISIT*_ 
_* THE FIRST", _ YES ' 

, , 
v 

-*-34 *. .* *. .* IS *. YES 
* RETURN * X---*. SIlITCH _ * *. TABLE .*----), *. SIlITCH • *-------X 

* * *************** 
*. ENFSII ON • * 

*- -* * .. * 
: NO 

, , 
V 

***H2 ************ 
READ FROII * 

SYSUT 1 

*********:******* . . 
X----------):<----------X 

, 
PU06 V 

**J2******* 
* * * UPDATE * 

* CURRENT KEY * 

* * * * *****t***** , · v 
**** 

* * * C1 * * ~ 
**** 

*. ENTRY.", 
"'. .* * .. * 

~ NO 

V 
"'**H3,\**** "'***"'* * 

'" IIRITE OR * 
REIIRITE ON 

SYSUT1 

*****"'***~*"'****'" 

v ."'. 
J 3 *. 

. * * • 
• * IS "'. YES 

*. SIlITCH .*----) 
*.GEPSII ON .'" ' *... I 

* •. * 
~ NO 

, , 
V 

***K3************ 
READ FROII * 

SYSUT1 -----X 

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

*_PURIO ON .* V 
*. .* *- .* : NO , 

V 
**H 11******* 

* * * UPDATE * 
* CHAINING * 

* * * * *****:***** 

V 
****J4********* 

* * * RETURN * 

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

***** 
*040* 
* 02* 
* * * 
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Chart 044. SLPAR Routine 

**** * * * A2 * 
* * *t** · · SLPAR ~ 

****A 2** ..... ***** 
* * * ENTER * 
* * *******t******* 

V 
*****B2********** 
* XTBPRO 049 A'* *---------------* * GENERATE LEFT * 
* PARENTHESIS * 
* * ********t******** 

**** ' * *' * C2 *-)' 
* *' **** V SL01 .*. 

C2 *. GETWRO 041A 1 
DEL .*-----------*. NU~ 

X-----------------*.GET NEXT WORO.*---X *. • 
*. . * * .. * t 10 

V 
*****02********** 

**** *ENTTOI 038A2* 
* * *---------------* 
* 02 *----) * * 
* * *GET NAME IN TOr. 

**** * * 
********:******** 

V 
*****E2********** *PUTTBL 043A1* *---------------* * UPOATE TOI * 
* ENTRY * 
* * ********t******** · 

SL11 V 

v 
**** 

* * * J2 * 
* * **** 

*****F2********** *****F3********** *XTBPRO 049A1* *XTBPRO 04911* 
*---------------* *---------------'" 
* *(--------'" GENERATE 
*GENERATE 'NA~E'* * 'RETURN N' 
* * * * 
***************** *******"'********* 

: **** ~ 
• * * X-)* C2 * 

* * • **** I DEL 
SL03 . *. . *. 

G2 *. G3 "' • 
. * *. GETIIRO 041A 1 

• * IS IT *. YES .*-----------"'. 10 
X----------------)*. 1N ASTERISK ."'--------)*. GET NEXT .*---X 

.* *. ELE~ENT .* • 
**** 

* * * 02 * 
* * **** 

~ 

*..* *.. * * .. * * .. * 
: NO * NU~ 

• DEL V 
SL04 .*. . *. 

H1 *. H2 *. 
GETWRO 041A1 .* *. 

NU~ .*-----------*. YES.* IS IT A *. 
X--*.GET NEXT 1I0RO.*<--------*. SLASH .* 
. *. .* *. .* 
t *..* *.. * 
v * .. * * .. * 

.. **** * t 10 **** t NO 
* J2 *' * *' 
* * * J2 *-)' 

68 

**** * *' 
SL05 V 

*****J 1 ********** 
* * * SA VE WORD AND * 
* ITS LENGTH * 
* * * * ********t******** 

**** 
* * * A2 * 
* * **** 

**** SL20 V 
*****J2********** 
*ER~S 0391,. 
*---------------* * *<----------------X 
* ERROR MESSAGE * 
* * ********:******** 

SL07 
V 

****K2********* 
* * '" RETURN * 
* * *************** 

v 
**** 

* * * J2 * 
* * **** 



Chart OQS. S PDIM Routine 

SPOIM AD!!17 

**** * * * A2 * * * *t** 
1 

v .*. 
A2 *. *****A3********** 

****A1********* .* *. *PUTTBL 043Ah 
* * .* RIGHT *. YES *---------------* 
* ENTER * *. PARENS • *-------->* ENTRY IN • 
* * *. .* * DIMENSION * 
*******t******* *. • * * TABLE (TO!!) * 

* •• * ***************** t NO ' 

V 
*****B 1 ********** 
* * * SA VE POI NTER * 
* BCD NAME FLAG * 
* WORD * 
* * ********t******** 

**** * * 1 

1 

* C1 *->, 1 

* * 1 (------------------------x **** V DM12' .*. DM20 
C1 *. *****C2********** GETWRD 041A1 *ERMS 039A1* 

NUM .*-----------*. DEL *---------------* 
X---*.GET NEXT WORD.*-------->* * 

*. • * * ERROR MESS AGE * 
*. • * * * 

*. • * ***************** f 10 

, , 
V 

*****01********** *ENTTDI 038A2* *---------------* * SEARCH IN * 
* DICTIONARY * 
* * ********t******** 

, 
DM14 V 

*****E 1 ********** 
* * * * *SET CLASS FLAG * 
* * * * ***************** , 

, 
V 

*****F1********** 
* * * P~EPARE DIM * 
* TABLE FOR * 
* IDENTIFIER * 
* * ********t******** 

V 
*****G 1 ********** *PUTTBL 043A1* *---------------* * ENTRY IN *---X 
* DICTIONARY * I 

* (TOIl * 
***************** 

V 
*****B3********** 
'" * ",PREPARE NU!!BER * 
'" OF DIMENSIONS * 
'" IN TDI * 
lie '" 
********'******** 

1 

V 
. *. 

C3 *. 
.*HAS THE •• 

NO .* ARRAY AN *. 
X---."'. ENTRY IN • * 

*. TOV .* 
*. . * * .. * , YES 

1 

V 

:~~;;gl****~40:~: 
*---------------* ",GET, ENTRY FROM * 
~, TABLE (TOV) * 

* * "'*******'******** 
1 

X---------->: 
1 

V 
*****E3********** 
*' * '" PLACE TOM * 
*POINTER IN TOV * 
... * ... * 
********f*****·** , 

I , 
V 

*****F3********** *PUTTBL 043A1* *---------------* * ENTRY IN * 
*OVERFLOW TABLE * 
* (TOV) * 
********'******** 

V 
*****G3********** 
* * * PLACE TOV * 
* POINTER IN * 
* DICTIONARY * 
* * ********'******** 

1 

X------------------------>: 
DM15 

I *****H1********** 
* * * PREPARE DIM * 

X--)*TABLE ENTRY FOR* 
* CONSTANT * 
* * ********t******** 

1 I 

: (----------X 
v 

01'116 • *. 
J1 *. 

• * IS *. **** 
YES.* TflERE *. NO * * 
X--*. ANOTHER .*---->* A2 * 
I *.OII'IENSION. * * * 
v 

*.** 
* * * C1 * 
* * *.** 

*. • * **** * .. * 
* 

01'119 v 
*****H3********** 
* * *~ESTORE POINTER* 
* BCD HAME FLAG * 
* WORD * 
* * ********'******** 

1 . 
v 

** **J3 ********* 
* * * RETURN • 
* • ************ ••• 
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Chart 046. SPDTA Routine 

****A 1 ********* * * * ENTER * 
* * *******r******* , 

SPD'III. V 
**B1******* 

* * * * *INITIALIZATION * 

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

**** 
* * * B2 *--x 
* *' **** v 

· *. B2 *. 
.* * . . * *. NO 

*. ASTERISK .*---X 
*. . * *. .* 

* .. * 
: YES 

DA020 V V 
*****C 1 ********** *****C2********** 
* * * * * COLLECT A * * SAVE REPEAT * 
* CHARACTER *<--------* COUNT * 
* * A * * 
* * * * 
****** **r******** ***************** 

D1 *. . * •. 
NO.* COMMA *. 

X--*. OR SLASH • * 
t *. .* 
I *. . * 
V * .• * 

**** * YES 
* * ' * B2 * 
* * **** 

DA 080 V 

70 

*****E1********** 
*'UTTBL 043A1* *---------------* *PLACE ENTRY IN * 
* TDT ON SYSUT1 * 

* * ********:******** 

, , 
V .... 

F1 *. 
.* *. .* *. NO 

*. SLASH • *--) 
*. . * *. .* 

* .• * : YES 

V 
*****G1********** 
*PUTTBL 043A1* 
*---------------'" *PLACE ENTRY IN * 
* TDA * 
* * ********r******** 

V 
****H 1 *******"'* 

* * * RETURN * 

* * *"'***"'********* 

DA100 · *. D2 *. 
· '" * . YES. '" *. 

<----*. BLANK .*<--X 
*. . * *. • * * •. * 

: NO 

V 
· *. E2 *. 

· * * . • * *. YES *. QUOTE ... ---X 
*. . * *. . * * .. * 

: NO 
I 
I 

., 
*",***F2********",,,, 

* '" *COPY CHARACTER '" 
* IN TDT * 

* '" * * ******"'*t******** 

V 

· *. G2 *. 
· '" *. NO.", NEXT *. 

<----*. CHARACTER .* 
*. EQU AL II • '" 

*. . * •.. * 
: YES 

I . 
~ 

DA220 V 
*****112****** .. *** 
*LTCOL 042A1* *---------------* X-----* COLLECT *<--1 
'" LITERALS * 

* * ********"'******** 



Chart 047. SPPRO Routine 
**** 

* * * E5 *<-X 
* *' 

**** 
* * * A4 * 
* * *1** 

SPPRO **** : SP12 .r. 
**A2******* *****A3********** A4 *. 

****A1********* * * * * .* *. 
* * * * * ENTER *--------)*IlIITIALIZATION * 

* ADD ONE TO * YES.* IS *. 
* PARENTHESIS *<--------*. DELIMITER ( .* 

* * * * * COUNTER * *. .* 
*************** *. * * * *.. * 

*****1***** ***************** * •• * 

**** ' * * t * B2 *-)' 
* *' 

**** 
* * * E4 *<-X 
* *' 

t NO 

**** V **** 'YES V 
SP03 .*. .*. . *. 

B2 *. B3 *. B4 *. 
GETII RD 041A 1 .* *. • * * • 

ID .*-----------*. NUM 
X---*. GET AN ITEM .*---X 

• * *. YES.* IS *. 
*. PARENTHESIS .*<--------*. DELIMITER, .* 

*.COUNTER=O.* *. • * I *. . * I 

**** 
* * * B2 * 

*. . * *..* *.. * 
* •. * * .• * * •• * 

* * 
1 DEL , ~ NO t NO 

X----------):<----------X **** 
~ 

v 
, SP04 .*. 

*****C1********** C2 *. 
* * .* *. 
* ADD ONE TO * YES.* IS *. 

, 
, , 
V 

*****C3********** 
* SUBTRACT ONE * 
* FROM * 

* PARENTHESIS *<--------*. DELIMITER ( .* * PARENTHESIS *--- X 
* COUNTER * *. .* * COUNTER * ' 
* * *..* 
***************** *. • * 1 NO , , , 

v 

* * **************.** 

.*. SP06 .*. 
D2 *. D3 *. 

• * *. .* * • 

**** 
* * * E5 * 
* * **** 

• * IS *. NO .* END OF *. YES 
*. DELIMITE R 1 • *--------)*. SUBSCRIPT •• ---x 

*. .* *. LIST.* ' 
*.** 

* * * B2 * 
*. . * *... *. .• • ..• 

* * 
1 YES t NO 

**.* 
~ 

v , . *. 
*****E 1 ********** E2 *. 
* * • * *. 
* SUBTRACT ONE * NO .*PARENTHESIS*. 
* FROM PARENS *<--------*. COUNTER = .* 
*COUNTER(XL,ETl * *. 0 .* 
* * *.. * 
***************** * •• * 

1 YES , 

SP07 V 
*****F2****.***** 

• * * SAVE POINTERS * 
• TO RESUME * 
• SCANNING * 

• * ********1***·**** 

. *. 
E3 *. 

.* *. NO.* END ~F *. 
X--*. ONE • * 

*.SUBSCRIPT.* 
*. .* 

* .. * 
**** 

* * * B2 ... 

t YES 

* * **** 
V 

*****F3********** 
* INCREASE * 
*SUBSCRIPT COUNT* 

BY 1 SAVE * 
POINTERS * 

* * ********t******** 
**** ' **** 

* *' '* * * G2 *-)' X-)* B2 * 
* *' * * **** v **** 

v 
**** 

* * * G2 * 
* * **** 

.*. 
::::4 *. *****:5********** 

. * *. * * .* IS *. YES * PROCESS * 
*. DELIMITER * .*-------->*EXPONENTIATION * 

*. .* * * 
*..* * * 

* •• * ***************** t N~ , 

v ' .*. SP19 V 
DII *. *****D5********** 

. .. * IS *"*. NO :~!~~~~----~~~~~: 
*. DELIMITER .*--------)* PUT 1I0RD IN *---X 

*.END MARK. * * TEXT * 
*. . * * * 

* •• * ***************** 
**** t YES **** 

* *' * * : E4 :->: : E5 :--~ 
**** v **** ' . *. V 

Ell *. *****E5********** 
.* *. *XTBPRO 049A1* 

.* FIRST *. YES *---------------* 
*. SUBSCRIPT • *-------->* >I-

*. * GENERATE, * 
*. . * * * 

*·t·to ********!******** 

, , , 
V 

*****~4********** 
*XTBPRO 049A1* *---------------* 
* * * GENERATE) * 

* * ********t*·****** 

V 
*****F5********** 
* * * DECR EAS E * 
*SUBSCRIPT COUNT* 
* BY 1 * 
* * ********1******** 

**** 
I * * 
x->* H2 * 

* * **** S P08 • *. V 
G2 *. *****34********** 

• * SPPRO *. ****G3********* * * 
.* CALLED BY *. YES * * * RESTORE * 

*. FIRST .*-------->* RETURN *<--------* POINTERS * 
*.SCANNING .* * * * * 

*. ARPRO. * *************** * * 
* •• * ***************** 

***. 
1 NO 

* *' * H2 *-)' 
* *' **** SP09 V 
*****H2********** 
* * *UPDATE POINTERS* 

FROM STACK * 

* * * ********t******** 
, 
,<----------------------------------------------------------------------------------------X 
v 

SP10 SP091 .*. 
*****J1********** J2 *. 
*ENTTDI 038A2* GETIIRD 041A1 **** 
*---------------* ID .*-----------*. NUM * * 
* SEARCH IN *<--------*. GET NEXT ITEM. *----)* A4 * 
* DICTIONARY * *. • * * * 
* * *..* ***I(c 
***************** * •• * , t DEL 

v 
**.***K 1 ********** 
*PUTTBL 043A1* 
.---------------. * UPDATE • 
* DICTIONARY * 

* * ********t******** 

v 
**** 

* * * A4 * 
* * **** 

v 
**** 

* * * A4 * 
* * **** 
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Chart 048. SPSUB Routine 

SPSU B 

****A1********* 
* * * ENTER * 
* * *******1******* 

· V 
*****B1********** *GETTBL 040A1* 
*---------------* 
*GET ENTRY FROM * 
* TOV * 
* * ********1******** · 

· · V 
*****C1********** *GETTBL 040A1* 
*---------------* *GET DIMENSIONS * 
* OF VARIABLE * 
* FROM TDM * 
********1******** 

**** 
* * * D2 *--X 
* *' v **** • . *. v 

GETII~J *041A1 :H~~D2****M9n: 
ID .*-----------*. DEL *---------------* 

X--*.GET NEXT WORD.*--------)* * 
I *. .* * ERROR MESSAGE * 

*..* * * v *. • * ***************** 
**** 

* * * D2 * 
t NUM 

* * **** 

72 

. V 
*****E1********** * COMPUTE * 
*DISPLACEMENT IN* 
*ARRAY AND SIZE * 
* OF ARRAY * 
* * ********t******** 

I · :<------------------------~ 
V 

****F1********* 
* * * RETURN * 
* * *************** 



Chart 049. XTBPRO Routine 

XTBPRO 

••• *A1 •••••• * •• 
* • 
• ENTER • • • .**** •• :* •• ***. 

I 

V 
*****B1** ••••• * •• • • *MODIFY NAME IF • 
• POSSIBLE • 
* CONFLICT * 

• * •• *****.: •• ** •• ** * •• * * • * C2 • *.*. • • 
: C 1 :->: .:.* 
• * I I *... V V XT10 .*. XT12 ••• 

C1 •• C2 * • 
• * SAME •• •• IS •• 

•• STMT SINCE •• YES .* THERE *. YES 
*. PREVIOUS .*-------->*.ENOUGH SPACE .*---X 

•• CALL .* *. IN THE .* 
*..* *.LINE •• 

*. .• * ..• 
t NO • NO 

I 

V 
* •• 01*********.*. 

COpy ERROR • 
MESSAGE 

NUMBER IF ANy,.. 

·*****··*t******· 
I 
I 

I 

: <------------------------x 
XT510 V 

*.*E1.********.** 
WRITE 

l'REVIOUS LINE 
ON SYSUT1 • 

***·*****t**·**** 
I 

I 
I 

XT620 V 
**F 1 ******* 

* * * • dNITIALIZATION * 
* OF NEW STMT * 

* OR LINE * 
*·***t·**** 

I 

: <------------------------------------X 
XT30 v 

***G1 *.********** 
* COPY TEXT AND * 

DELIMITER IN 
BU FFER 

*********:***.*** 
I 

V 
.***H1* •• ****** 

* * • RETURN • 
* * .********.* •••• 

BRNPRO 

.* •• A:'* ••• ****. • • * ENTER * • • ····**·t····**· 

I 

V 
**B3 •••••• * 

* * • SET SWITCH * 
• BRSW OFF * 
* * • * 

.***.!***** 

I 

LlBPRO 

**.*A 5**** **.** * • * ENTER * 
* * *******t******* 

I 

V 
**B5******* 

* * * SET SWIrCH * 
* BRSW ON * 
* * * * *****t***** 

X-------------------------~<------------------------X 

LB10 V 
****.C4***.*****. • * • SKIP LEADING * 
* ZEROS AND * 
* BLANKS * 
* * ********t****·*** 

I 

LB03 V 
** •• *04.********* 
* * * SKIP EMBEDDED • 
* BLANKS * 
* * * * ********t******** 

LB07 .*. 
Ell * . 

. * *. .* IS *. YES 
*. SWITCH BRSII .*-----------------X *. ON .* I *. . * * .. * : NO 

V 
*****FII********** 
* * *PLACE SEMICOLON* 
* IN TEXT * 
* * * * *·**·***t******** 

v 
*.** 

* * * C2 * 
* * **** 

XTSO V 
*****F5********** 
* * *PLACE COLON IN * 
* TEXT 
* . '" 
********t******** 

**** 
I * * X->* C1 * 

* * **** 
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Phase 20 (see Chart 050) is called if the 
source program includes either of the two 
following types of statements: 

1. EQUIVALENCE statements 

2. statements containing initial values 

that is, if there are any entries in tables 
TEQ or TOA. 

Phase 20 then rearranges the tabl~s 
created during Phase 10 that are associated 
with these statements, in order to prepare 
the generation of the PL/I target program 
in Phase 30. 

The input to Phase 20 consists of the 
dictionary {TOI), and its associated 
tables: TEQ, TOT, and TOA. 

Names occurring in EQUIVALENCE state­
ments are processed first. An EQUB~Kj 
block is created, 

Embracing all the elements of the equi­
valenced names (see the section "EQUIVA­
LENCE statement" in the language conversion 
manual). The size, type, and length infor­
mation associated with each element of the 
block is saved in table TEH, and a 
reference to this table for each of the 
equivalenced names is entered into the 
overflow table (.TOV). To this reference is 
added the relative position, within the 
embracing block, of the first element of 
the name. This procedure is repeated for 
each equivalence chain in the FORTRAN 
program. 

Phase 20 then places the initial values 
in ascending numerical order corresponding 
to the order of the elements. If any ele­
ments wi thin the sequence have not been 
assigned, Phase 20 takes into account the 
number of elements between two consecutive­
ly initialized elements of an array. 

If the initial value is a string of 
characters, a flag is set on in the TOT 
entry which contains the string an~ the 
type of dictionary entry for this name is 
modified to CHARACT ER. 

Where initialized variables or arrays 
occur in an EQUIVALENCE statement, the con­
verted variables cannot have the INITIAL 
attribute because of the method of conver­
sion used by the LCP. 

74 

The output from Phase 20 is a modified 
dictiona ry (TDI, TOT, TEH). On completion 
~f this phase, control returns the Control 
Phase. 

This section describes the two proceSSing 
routines used by Phase 20: DTPRO and 
EVPRO. The two utility routines, GETTBL 
a nd PUTT BL, used by this phase .have already 
been described in the se:: tion "utili ty 
Routines. " 

Ry£eQ!~: To assign initial values to 
variables or to elements of arrays 

g£~~~[[i~~: The input to this routine con­
sists of tables TOA and TOT. Variables 
included in OATA or TYPE statements are 
assigned a value determined by the literals 
appearing in these statements. The 
literals corresponding to each variable are 
chained together. 

~~i1: Calling routine 

~Y£EQ§g: To ::reate EQUBLKs. 

~rQ£~§§ing: The input to this routine con­
sists of tables TDI, TEQ, and TOV. All 
equivalenced variables are collected, and 
those which are included in the same EQUBLK 
are chained together. In addition, the 
size ~f each EQUBLK is computed, and the 
table TEH entry associated with each block 
is created. The chained variables are then 
collected and the overflow table (TOV) for 
each variable is upda ten. 

~~~t: Calling routine. 



Chart 050. Overall Logic of Phase 20 

PH20 

****A1********* * * * ENTER * 
* * *******~******* 

v 
. *. 

B1 * . 
. * * . • * *. YES 

*·*:~~t~~~::~:*·*-----------------f 
*. ,,* • 

* .. * * NO 

V 
*****C2********** *EVPRO 052A1* *---------------* : ~~g~~~~f:~E : 
* * ********~******** 

. 
v 

. *. 
*****01********** 02 *. *OTPRO 051A2* • * *. 
*---------------* YES.* OATA *. 
* *<--------*. STATEMENT .* *OATA PROCESSING* *. • * 
* * *..* 
***************** *. • * 

• ! NO . . 
: <------------------------X . 
v 

****E1********* 
* * * RETURN * 
* * *************** 
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Chart 051. DTPRO Routine 

DTPRO 
**A2******* 

****A1********* * 
* * * * 

**** * • * A3 * • • 
*:** 

.*. 
A3 *. 

. * *. •• ANOTHER •• NO 
* ENTER *~------->*INITIALIZATION * *. VARIABLE IN .*-----------------X 

* ... * * *. STI'IT •• • 
*************** * * 

*****:***** 

**** 
* *' * B2 *->, 

* *' **** DT30 v 
*****B2********** 
* * * CHAIN FORWARD * 
* THE VARIABLES * 
* IN DATA * 

* * ********t******** 

V 
*****C2********** 
* * * CHAIN FORW AR 0 * 
* DATA LITERAL 

* * * ********t******** 

*. •• 
* .. * 

~ YES 

V .. . 
B3 *. 

. * *. YES.* ANOTHER *. 
X-----.. LITERAL IN • * 

*. STI'IT .* 
*. .• * .•• * NO 

DT100 V .*. 
*****02********** 03 •• 
*GETTBL 040A1* .* IS *. 
*---------------* NO •• REPEAT *. 
* GET NAPIE FROPI *(--------*. COUNT EQUAL .* 
* (TOIl * •• ZERO •• 
• • *..* 
***************"'* * •• * 

• ~ YES 

V ... 
B4 •• 

• *ANOTHER* • 
YES .* DATA STI'IT *. 

X-----*. TO .* 
*. PROCESS • * 

*. .* 
* .. * * NO 

: (---------- x 

DT130 ."'. 
E2 *. 

.* IS *. 
NO • * REPEAT *. 

. 
v 

••• **E3 ••• *** •••• · . • GET POINTER TO '" 
X-----------------*. COUNT EQUAL .*(--X • NEXT DATA 

• STATEMENT , *. ZERO • '" ' 

V 
***",*F 1 ********** 
'" * *DECREASE REPEAT* 
* COUNT * 

* * * * ********:******** 

*. . * * .. * 
: YES 
, 
, , 
v 

*****F2****.* •••• 
*GETTBL 040A1* 
*---------------* * GET NEXT * 
* LITERAL (T 01) * 

* * ·*******t··*·*·** 

· . •••• * •• *~ •••••••• 
, .... '. '" X->. B2 * 

x------------- f 

. . 
* ••• 

, , 
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x------------------------>, V 
DT200 • •• ' 

G2 *. ** ••• G3* •• *.* •• ** 
• *IS THE.. * * 

.* CURRENT *. NO * INCREASE * 
*. V ARI ABLE • *-------->. GEN ERA TED '" 

•• FILLED •• • REPEAT COUNT '" 
*..* * * 

*. • * *************.**'" 
~ YES 
, 

DTCOP V 
***** H2********",* 
* PUTT BL 043A,. 
*---------------* * PUT LITERAL * 
* IN~Dn * 

* * ***"'****t******** , 

v 
*****J2********** 
*PUTTBL 043A1* *---------------* *SAVE POINTER OF* 
* LITERAL (TOVl * 

* * ********:******** 

DTCOS V 
*****K 2 * ********* *GETTBL 040A1* 
*---------------* * GET NEXT OAT A * 
* VARIABLE (TDAI * 

* * ********t******** 

V 
**** 

* * * A3 * 
* * **** 

f----------> , 
'D TSOO V 

*****E4********** 
:Ffi~N1T~X~IigLE: 
* IN:LUDED IN * 
*DATA STATEPIENTS* 
* * ********t******** 

v 
.*. 

F4 *. 
• * *. ****FS********* 

.* ANOTHER *. NO * * 
*. VARIABLE .*-------->* RETURN * 

*. FOUND .* * * 
*. • * *************** * .. * t YES 

DTSSO V 
*****~4********** 
*GETTBL 040A1* *---------------* *COLLECT LITERAL* 
*FOR THE CUR~ENT* 
* VARI ABLE * 
********t******** , 

V 
*****H4********** 
* * * SORT THESE * 
* LITERALS * 

* * * * ********t******** 

V 
*****J4********** 
*PUTTBL 043A1* 
*---------------* X---* ENTRY IN .. 
*OVERFLOW TABLE * 
* (TOVI * 
***************** 



Chart 052. EVPRO Routine **.* 
* * • A3 * 
* * *t·· , 

v 
EVPRO . *. Evaoo 

*****A2**........ A3 •• ..A4.***.* • 
••• *A 1......... .GET POINTER TO • • .ARE ALL.. * • 

• •• LAST ENTRY IN • .* THE *. YES. • 
: ENTER !-~--~---)~ ~~gt~A1~~gf :-------->.·.~~~~~~~~5:*··--------)*;NI6fA~~5~~ION** 

*************** * * *.. * * NUIIBER * 
******.********** * •• * *********** * NO ' 

, **.* ' 

, 
* *' * B4 .->, 
* *' **** EV200 V E va1 0 v 

*****B1********** *.B3******* **.**B4********** 
* * * SEARCH THE * 

*GETTBL 01l0A1* * * 
*---------------* * * 
* GET THE NAIIE *<----------------------------------*INITIALIZATION * * FIRST VALID * 

* GROUP * 
* * : ~~~~EE?~~~i : A **P~~A~~~g~S ** 

********t******** *********** ********t******** 

V 
*****C1********** *GETTBL 040A1* *---------------* * GET THE NAIIE * 
*FROII DICTIONARY* 
* (TDI, * 
********t******** 

, , 
V 

E V21 0 • *. 
01 *. .* IS *. NO.* THERE A •• 

X---*. POINTER TO .* 
, *.TABLE TOV.* 

*. .* * .• * t YES 

, , 
'EV230 V 

*****E1****.***** *GETTBL 040A1* *---------------* '" GET ENTFY * 
* INFORIIATION * 
*FROII TABLE TOV * 
********t******** , , 

X---------->! 

EV240 .*. 
F 1 *. 

•• IS IT *. 
NO • * THE FIRST *. 

x---*. VARIABLE OF .* 
*. GROUP .* 

*. • * * .. * t YES 

, , 
V 

*****G1********** 
* * * SA VE HEAD OF * 
* GROUP * 
* * * * ********t******** , 

X---------->: 

V 
EV250 • *. 

H1 *. 
. * *. YES.* ALREADY *. 

X--*.EQUIVALENCED .* 
'*. .* 
V 

**** 
* * * F2 * 
* * **** 

*. .* * .• * t NO , 
, 
V 

**J1******* 
* * * UPDATE IIAXI * 

* HEAD AND IIAXI * 
*TAIL OF GROUP* 
* * *****t***** 

**** 
* * * F2 *--X 
* *' **** ' EV400 V 

**F2******* 
* * * UPDATE HEAD * 

* AND TAIL OF * 
* NEll GROUP * 
* * *****:***** 

V 
***.*G2********** 
* * * CHAIN THE TIIO * 
* GROUPS * 
* * * * ********:******** 

, , 
V 

EV500 ••• 
H2 * . 

**** 
* * * C3 *--X 
* *' **** V EV820 V .*. 
*****C3********** e4 *. 
* * • * *. 
*GET INFORIIATION* NO.* IS THE *. 
* FROM TDI *<--------*. LAST GROUP .* 
* * *. PROCESSED. * 
* * *.. * ***************** * •• * , t YES 

V 
.*. 

D3 *. . * IS IT *. 
NO .* THE FIRST *. 

x---*. VARIABLE OF .* 
*. GROUP .* 

*. . * * . . !Ie 
~ YES 

, , 
V 

*****E3********** 
* * * * * CREATE EQUBLK * 
* * * * ********~******** , 

x--------- >: 
EV870 V 

*****F3********** *PUTTBL 043A1* *---------------* *PUT DISPLACEIINT* 
* AND EQUBLK * 
*POINTER IN TOV * 
********~******** , 

EV900 .*. 
G3 * • 

, , 
V 

***.011********* 
* * * RETURN * 
* * *************** 

• * IS IT *. **** 
NO .* THE LAST *. YES * * 

X--*. VARIABLE IN .*----)* B4 * 
, *. GROUP • * * * 
V 

**** 
* * * C3 * * • 

**** 

*. • * **** * .. * 
* 

.* *. **** 
NO.* IS IT *. YES * * 

x-----*. THE END OF .*-~-->* A3 * 
*. GROUP • * * * 
*..* **** * .. * 

* A 
,<------------------------X 

YES 
V • *. 

*****K1 ********** K2 *. ,*****K 3********** *PUTTBL 01l3A1* .* IS *. i*PUTTBL o 113 A 1+-
*----~----------* .* THERE A *. NO *---------------* 
*SAVE HEAD TAIL *--'------>.. POINTER TO • *-------->,* UPDATE 
* AND GROUP * •• TABLE TOV.* ,* DICTIONARY 
* NUMBER IN TOV * *.. ** ENTRY * 
.*************.** * •• * ~****.*******.*** 

* 
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PHASE 30 -----r-

Phase 30 generates the PLII target program, 
and all comments and messages. It uses two 
utility routines: UPRNT, which is 
aescribed in aetail later in this section, 
and GETTBL. 

This phase draws its input from SYSUT1 
ana. from the aictionary (TDI) ana the 
tables associated with it. 

After initialization of all phase para­
meters, Phase 30 generates a PLII PROCE­
DURE statement. The label of this state­
ment is either that of a FORTRAN subprogram 
or the LCP name MAINPRO in the case of a 
main proqram. 

Phase 30 then processes identifiers that 
appear in COMMON statements. The elements 
of a labeled or unlabeled block, toqether 
with their attributes, are declared as 
minor structures at level 2. The major 
structure is declared EXTERNAL; it is iden­
tified by the COMMON block n~me (TBK) if 
the blocK was labeled by the programmer; if 
not, it is identified by the LCP name 
UNLABCM. 

All blocks created in Phase 20 are then 
placed in a DECLARE statement; these 
embrace EQUIVALENCE blocKs when they do not 
include a variable which is part of a COM­
MON block. 

Next, Phase 30 examines the dictionary, 
generating DECLARE statements for all iden­
tifiers that have not appeared in C3MMON 
statements and which must be explicitly 
declared: variables of a specifiea type, 
array names, procedure names, labels, equi­
valenced items, and initialized elements. 

The equivalenced items are declarea in 
two-Ie vel structures, wher e t he first ele­
ment of level-2 is a dummy variable giving 
the displacement of the variable in front 
of the EOUIVALENCE block (or the COMMON 
block if this item is equivalenced with a 
variable appearing in COMMO~ and the 
second element of level-2 is the equiva­
lenced item. 
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• When the type of a variable is found to 
be CHARACTER in the diction~ry (TDI' 
entry, the variable is declared with 
the CHARACTER attribute. 

• If a TDU table exists, each LCP-created 
variable is declared with the CHARACTER 
attribute. Then, the string o~ charac­
ter~ saved in table TOT and associated 

with it is pl~ced ~fter the INITIAL 
attri bute. 

• Print files are declarea accordinq to 
the information saved by the LCP in the 
initializa tion pro:::e:1 ure. 

Executable statements are generated 
next; they are checked for being a PLII 
internal procedure (converted statement 
functio~. When one is encountered, the 
attributes of each parameter are generated 
in a DECLARE statement, using pointers in 
PL/I text and dictionary. 

Finally, the error messages, if any, are 
printed on SYSPRINT. 

The output from Phase 30 is in the form 
specified by the user in his EXEC control 
card, either in printea form on SYSPRNT or 
in punchea-c~rd form on SYSPCH. 

On completion of Phase 30, control 
returns to the Control Phase. 

The overall flow of Phase 30 is illus­
trated in Charts 053 and 054. 

rhis section aescribes the utility rou­
tine UPRNT, which is use:1 by Phase 30 only. 
Phase 30 also makes use of the utility rou­
tine GETrBL, which is described in the sec­
tion " Utility Routines." 

YfR[I~ ____________________________ £h~£1_Q2~ 

~~IEQ§~: To generate :1e:::larative 
sta tements. 

R£~£~§§i~g: The input to this routine is a 
character-string in the ~rea W3RD. A line 
o f b u f fe r is i ni t i ali z e :1 • Ea c h ti mea 1 i n e 
in the buffer is full, this line is placed 
on SYSPRINT and the next line is initia­
lized. The output from this routine is the 
PLII statement in the buffer. 

~~ii: Calling routine. 
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This appendix lists and describes all the 
tables used by the LCP. 

Required information is fetched from FOR­
TRAN declarative statements and stored in 
various tables. This information is then 
used in the conversion of executable state­
ments. Certain elements of the executable 
statements ~re also stored in tables for 
the same purpose. In Phase 30, the P~/I 
DECLARE statements are generated using 
these tables. The length of each element 
of a table is shown in the listing. 

All entries for the tables are placed in 
an area of main storage; entries within the 
same table are chained. When the area of 
main storaqe assiqned to these entries is 
full, the contents of that area are placed 
on SYSUT2, and the area is then usei for 
new entries. There is therefore no limita­
tion in the size of these tables. 

The tables used by the LCP fall into one 
of two categories: 

1 • Th e d i c t ion a r y ( Ta b I e TD I) • 

2. Specification tables. This category 
includes all the other tables used by 
the program, namely: T:tbles TBK, TCM, 
TDA, TDM, TOT, TDU, TEH, TEQ, TPM, 
TIM, TNL, TNV, TOV, TPD. 

The dictionary contains all the names used 
in the LCP and the class, type, and number 
of dimensions associated with each name. 
Names with the same number of characters 
are chained together. 

Table Overflow: If the name has dimen­
sion~-or-initial values, or appears in an 
EQUIVALENCE statement, the entry in the 
dictionary is extended by creating an entry 
in the overflow table (TOV). A pointer to 
this entry is then placed with the name in 
the dictionary. A description of Table TOV 
appears in the section "Specification 
Tables. " 

The layout of each entry in the dic­
t ionary is as follows: 
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r~--~ -----------, 
, DINAM, BCD Name I 
I- ~ ( , 
I DILT , Number of Characters , 

I---+-------------------~ 
, DICL , Class " 

I +-----------------------~ 
I DITY , Type , 
~-----+ , 
, DIET , Explicit Type I 
r------+-----------------------i 
, DILG , Length , 
1----+ ---i 
I DIA[J I Storage CIa ss , 

I-----+----------------------...,i 
I DIMO 1 Modify , 
1-----+ , 
, DIAR I Array , 

r----~+-----------------------~ 
, DIOV , Overflow I 

------.--~ 

DINAM 
contains the symbol given to the name, 
or the sequence number if the name is 
ge nera ted. 

DILT 

DICL 

DITY 

DIET 

DILG 

contains the number of characters in 
the name. 

conta ins one of the following 
constants: 

LCVAR if DINAM is a variable 
LCLAB if it is a label 
LCENT if it is an entry na~e 

coatains one of the following 
constants: 

LCTI if the type of DINAM is 
LCTR if it is real 
LCTC if it is complex 
L:TL if it is 10gi:::t1 

integer 

LCTA if it is a character string 

contains the const:tnt LeET when DINAM 
is explicitly declared. 

contains, according to the length in 
bytes of DINAM: 

LCLO for a length ot 1 byte 
LCLT for a length of 2 bytes 
LCLF for a lengt h of 4 bytes 
LeLE for a length of 8 bytes 
LCLS for a lengt h of 16 bytes 



DIMO 

DIAU 

DIAR 

DIOV 

contains one of the following 
constan ts: 

LCSUF if DINAH is variable or array 
name to which a suffix must be 
added. 

LCEQU if DINAM is a reserved word 
which requires a PL/I 
equivalent. 

Zero otherwise 

contains constant LCAU if DINAM is 
used as a parameter. 

contains the number of dimensions if 
DINAM is an array name. 

contains the overflow table pointer if 
DINAM appears in a DIMENSION, DATA, or 
EQUIVALENCE statement. 

This section describes the layout of the 
specification tables used by the LCP, which 
appear in alphabetical order. 

r------T 
I TBKN I Name 
.. I 
I TBKP t Pointer to TCM 
'--

TBKN 

, , 
----f 

I 
.I 

contains the common block name. 

TBKP 
contains the pointer to the entry in 
table TCM. 

r it , 
I TCMC I Next Entry I 

.. 
t 

r----f 
1 TCMP , Pointer to TDI 
L ,. J 

TCMC 

TCMI? 

contains the pointer to the next entry 
for this block. 

contains the pointer to the dictionary 
entry for the variable. 

r---.-- ---, 
I TDAP I Pointer to TDI , 
I-- I --1 
, TDAH , Head Value , 
~ ~ ------------f 
, TDAN I Next Entry , 
'--___ .I. -------' 

TDAP 

TDAH 

TDAN 

contains the pointer to the dictionary 
entry. 

contains the head value in the EQUBLK 
including the variable. 

contains the pointer to the next entry 
in table TDA. 

r r----------------------, 
, TDMN I Nbmber of dimensions , 
1----+--------------------., 
I TDMT , Constant or Pointer , 
l------+--~-------------. 
, TDMV , Value of Pointer , L ~ __________________ J 

TDMN 

TDMT 

TDMV 

number of subscripts in the array. 

contains one of the following 
constants: 

TDMC if TDMV is a constant 
TDMP if TDMV is a pointer to a dic­

tionary entry 

contains the value of the pointer or 
of the constan t. 

r----~----------------------, 
, TDUL I Length of the literal , 
1----+--------------1 
, TDUI I Pointer to TDT table , 
.. +----------------f 
, TDUN I Dummy variable number I 
'--___ .I. I 

TDUL 

TDUI 

contains the length of the literal 
which is part of a FORMAT statement in 
table TDT 

contains the pOinter to table TDT 
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TDUN 
contains the number (3 characters) of 
the dummy variable created for the 
li teral (DU MMxxx) 

..-- • , 
I TDTN , Next Entry , , , -------, 
I TDTL I Length of Literal I 
l- I • I TDTR , Repetition Factor , 
I , ------f 
I TDTH , Position of Element I 

• t , , TDTT I Type of Oa ta I 
I I ----f 
I TOTC I Character- Str ing I 
'-- I J 

TDTN 
contains the pointer to the next en try 
in table TDT. 

TDTL 
contains the number of characters in 

TEHN 

TEHT 

TEHE 

TEHL 

conta ins the se que nee number of the 
EQ(J BLK. 

contains one of the following 
constants: 

LCTI if the type of the EQUBLK 
integer 

LCTR if it is real 
LeTe if it is complex 
LeTL if it is logical 

is 

contains the constant ~CET if the 
length or type of the EQUBLK must be 
explicitly declared. 

contains, according to the length in 
bytes of each element of the EQUBLK: 

LeLO for a length of 1 byte 
LeLT for a length of 2 bytes 
LCLF for a length of 4 bytes 
LC LE f or a length of 8 bytes 
LCLS for a lenqth of 16 bytes 

the string. TEHM 

TDTR 

TOTH 

TDTT 

TDTC 

contains the repetition factor. 

contains the value of the position, 
within the array, of the element to be 
in i tiali zed. 

indi cat es whet her TDTC is numeric (set 
to 0) or alphameric (set to 1). 

contains the character·strinq 
collected. 

jA~!~_I~fi-l1~bl~_QI_~2~~1~!§l 

I , --------, 
I TEHN , EQUBLK Num ber , 
• , , 
I TEHT , Type , 
I I ------f , TEHE , Explicit Type , 
• I .--t 
I TEHL , Length , 
l- I -----f 
I TEHM I Size I 
~ , , i , TEHA \ Displacement , 
I EQUB LK/C OMMON , 
I I block (if necessary) , 
, & ........ ~~_.,.. ... J 
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TEHA 

r-

conta ins the size of the EOUBLK. 

contains the displacement of EQUBLK 
from the COMMON block if an item of 
the eguiva lence chain appears in 
COMMON. 

i , , TEQP ., Pointer to TDI I 
l- I .~ 

I TEQH I fl'ead I • • ------------------~ , TEQT , Tail I 
I I --------------i 
I TEQN , Next Element I 
L •• • 
TEQP 

co nta ins the pointer to the dictionary 
en try. 

TEQH 
co nta ins the head value in EQUBLK. 

TEQT 
conta ins the tail value in EQUBLK. 

TEQN 
conta. ins the chain pointer to the next 
element in the equivalence group. 



r 1 
I TFMF , 
I-- I 
I TFML t 
r----I­
I TFMR I 
L-. I 

TFMF 

----, 
Pointer to TDT table I 

---f 
Form at label I 

1 
Print File indicator 1 

----..I 

contains the pointer to table TDT 
(packed FORMAT) 

TFML 
contains the label of the FORTRAN 
FORMAT statement 

TFMR 
indicates i£ the format is used with a 
PRINT or non-PRINT file or both .. 

This table contains 256 entries, one for 
each of the possible bit configurations 
accepted by the System/360. 

r-------r~ --, 
I TIMT I Type of Symbol , 
~----~----- -------f 
I TIML , Length of Type I 
\--- I ~ 
l TIME I Standard or not I 
L--____ 4-~_----____ -~_-_-----J 
TIMT 

contains one of the following 
constants~ 

LCTI if the type of symbol is integer 

TIML 

TIME 

LCTR if it is real 
LCTC if it is complex 
LCTL if it is logica I 
Zero if the first character of 

symbol is not alphabet ical 

contains one of the following 
constan ts: 

LCLO for a length of 1 byte 
LCLT for a lenqt h of 2 bytes 
LCLF for a length of 4 bytes 
LCLE for a lellgth of 8 bytes 
LeLS for a lengt h of 16 bytes 
Zero if the first cha rac te r of 

symbol is not alpha bet ical 

co nt ains one of the f ollowi ng 
constan ts: 

the 

the 

LeET if either TIMT or TIML are not 
stan dard 

Zero if the yare 

I' • -----... --~---~---~~---, 
I TNLN , Name 
I----+- -----t 
I TNLP I Pointer to TNV L-- I __________________ J 

TNLN 
contains the NAMELIST name. 

TNLP 
contains the pointer to table TNV. 

t 1 ---------------------, 
, TNVN I Name I 
~ , ..-.-. 
I TNVP , Next Entry 1 
L-____ ~---~-----_-------__ --..1 
TNVN 

TNVP 

contains the variable name pointer. 

contains the pointer to the next entry 
under- this NAMELIST name. 

I -r------------------~--~-, 
, TOVD I Pointer to TD~ , 

I I -----~--------------~ 
, TOVE , Pointer to TEH I 
1--- , .... -~ 
ITO V P I Dis pIa c e me n t I 
I +-----------------~ 
I TOVT 1 Indicator , 
l----+ .. 
I TOVI , Pointer to TDT I 
~--~---------------------..1 
TOVD 

TOVE 

TOVP 

contains the pointer to the entry in 
table TDM (array). 

contains the pointer to the entry in 
table TEH for the EQUBLK containing 
the variable (equivalenced item). 

contains the displacement. 
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TOVT 

TOVI 

86 

is used in Phase 20 to indicate whe­
ther or not the variable has already 
been placed in an EQUBLK. 

contains the pointer to the entry in 
table TD T. 

This is a push-down table which is built up 
by the GETCRD routine. When GETCRD returns 
control to Phase 10, this table is empty 
and no longer used. 

i·1 -----~--------, 

TPDL 1 End of DO Loop Label 1 
L- I 

TPDL 
contains the label of the end of the 
DO loop. 



The LCP provides a subroutine (LBLNK) which 
is invoked at PL/I target program execution 
time to process the external form of numer­
ic input data. 

If the option BLKZR has been specified 
at conversion time, LBLNK is generated to 
convert E-, F-, and I-format items which 
refer to at least one non-PRINT file. The 
lenqth of the data field is passed as an 
arqument. LBLNK makes the following 
alterations durinq the transmission of 
external data: 

• plus sign in BCDIC (&) is replaced by + 

• D is changed to E 

• An all blank field is replaced by 0 

• If a blank appears after E, it is 
replaced by + 

• other embedded and trailing blanks are 
replaced by zeroes. 
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The following diagram illustrates the way 
in which the LCP uses main storage. 

The various tables are in the Communica­
tion A rea. 

The routines PUTTBL, GETTBL, ENTTDI and 
CONVEB are written in Assembly Language. 

The exact sizes of the components of the 
program are not shown since they depend on 
the options used to compile the LCP. 
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Initialization 
Procedure 

LTCOL 

FNPRO DMPRO NLPRO 

- -
System /360 
Operating System - -
Communication Area 
ror the LCP 

- -
Static PL/I Library 

- -
Routines in 
Assembly Language 

- -
Control Phase 

PhlO Ph20 Ph30 

FTPRO RTPRO 10PRO ARPRO 

CAPRO IFPRO ALPRO 



Where more than one reference is given, 
the first page number indicates the major 
reference. 
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LeT I •••••••••••••••••••••••••••••• 
LCTL •••••••••••••••••••••••••••••• 
LCTR •••••••••••••••••••••••••••••• 
LCVAR ••••••••••••••••••••••••••••••••••• 
LOGICAL ••••••••••••••••••••••••••••••••• 
logical expressions ••••••••••••••••••••• 
LT:OL ••••••••••••••••••••••••••••••••••• 

82 
23 
28 
31 

MAINPRO ••••••••••••••••••••••••••••••••• 78 

N code •••••••••••••••••••••••••••••••••• 
NAMELIST name ••••••••••••••••••••••••••• 
NAMELIST option ••••••••••••••••••••••••• 
NA ME LI ST sta te me nt •••••••••••••••••••••• 
NLPRO ••••••••••••••••••••••••••••••••••• 

27 
85 
27 
23 
23 

non-PRINT ••••••••••••••••••••••••• 13,85,87 

ON conditions ••••••••••••••••••••••••••• 27 

P code •••••••••••••••••••••••••••••••••• 27 
packed FORMAT •••••••••••••••••••••••• 25,27 
PAGE •••••••••••••••••••••••••••••••••••• 27 
PAR1 •••••••••••••••••••••••••••••••••••• 25 
PAR2 •••••••••••••••••••••••••••••••••••• 25 
PA R3. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 2.5 
PARM ...................................... 12 
PAUSE statement ••••••••••••••••••••••••• 28 
phase 10 •••••••••••••••••••••••••••• 21,7,8 
phase 20 ••••••••.••••••••••••••••••• 74,7,8 
phase 30 •••••••••••••••••••••••••••• 18,7,8 
PL/I built-in function names ••••••••••• ·• 21 
PRINT file •••••••••••••••••••••••••••••• 12 
PRINT statement ••••••••••••••••••••••••• 13 
PROCEDU RE ••••••••••••••••••• /. •• • • • • • • • •• 23 
PROCEDURE statement •••••••••••••••••• 24,78 
PSPRO ••••••••••••••••••••••••••••••••••• 28 
PUNCH statement ••••••••••••••••••••••••• 13 
pushdown table ••••••••••••••••••••••• 28,29 
PUT ••••••••••••••••••••••••••••••••••••• 27 
PUTTBL •••••••••••••••••••••••••••••••••• 31 

READ statement ••••••••••••••••••••••• 2~,13 
REAL •••••••••••••••••••••••••••••••••••• 23 



RETURN statement •••••••••••••••••••••••• 28 
RTPRO ••••••••••••••••••••••••••••••••••• 28 

SBPRO ••••••••••••••••••••••••••••••••••• 23 
25,27 SKIP ••••••••••••••••••••••••••••••••• 

SLPAR ••••••••••••••••••••••••••••••••••• 31 
source program ••••••••••••••••••••••••••• 7 
source proqram identifiers •••••••••••••• 21 
source program listing ••••••••••••••••••• 8 
SPDIM ••••••••••••••••••••••••••••••••••• 
SPDTA ••••••••••••••••••••••••••••••••••• 
specifica tion sta tement p:ro-
cessinq routines ••••••••••••••••••••••• 

specification tables •••••••••••••••••••• 
SPPRO ••••••••••••••••••••••••••••••••••• 
SPSUB ••••••••••••••••••••••••••••••••••• 
STOP statement •••••••••••••••••••••••••• 
STPRO ••••••••••••••••••••••••••••••••••• 
storage map ••••••••••••••••••••••••••••• 
subroutine library •••••••••••••••••••••• 
SUBROUTINE statement •••• w ••••••••••••••• 

subscripts •••••••••••••••••••••••••••••• 
substitution name ••••••••••••••••••••••• 

32 
32 

21 
83 
32 
32 
28 
28 
88 
87 
23 
32 
21 

7, 12 
78 

8 
SySUT1 •••••••••••••• 8,13,21,25,28,30,32,78 

SySIN ••••••••••• ~ ••••••••••••••••••••• 
SySPRINT •••••••••••••••••••••••••••••••• 
SySPRNT •••••••••••••••••••••••••••••••••• 

SYSUT2 •••••••••••••••••••••••••••••••• 8,82 
SySPCH •••••••••••••••••••••••••••••••••• 78 

tables ••••••••••••• ' ••••••••••••.•••• , ••• 7,82 
target program ••••••••••••••••••••••••••• 7 
target program generation ••••••••••• ~ ••• 78 
TBK •••••••••••••••••••••••••••• 83,22,31,18 
TBKN •••••••••••••••••••••••••••••••••••• 83 
TBKP •••••••••••••••••••••••••••••••••••• 83 
TBLCW •••••••••••••••••••••••••••••••• 29,31 
TCM ••••••••••••••••••••••••••••••••• u 83,22 
TCMC •••••••••••••••••••••••••••••••••••• 83 
TCMP •••••••••••••••••••••••••••••••••••• 83 
TDA ••••••••••••••••••••••••••••••• 83,22,74 
TDAH •••••••••••••••••••••••••••••••••••• 83 
TDAN •••••••••••••••••••••••••••••••••••• 83 
TDAP •••••••••••••••••••••••••••••••••••• 83 
TDI •••••••••••••••• 82,21-24,26,28,30,74,78 
TDM •••••••••••••••••••••••••••• 83,22,82,85 
TDMT •••••••••••••••••••••••••••••••• ~ ••• 83 
TDMV ••••••• _ •••••••••••••••• ~ ••••••• ~ ••• 83 
TDT •••••••••••••••••••••• 84,27,26,32,74,86 
TDTC •••••••••••••••••••••••••••••••••••• 84 
TDTH •••••••••••••••••••••••••••••••••••• 84 
TDTL •••••••••••••••••••••••••••••••••••• 84 
TDTN •••••••••••••••••••••••••••••••••••• 84 
TDTR •••••••••••••••••••••••••••••••••••• 84 
TDTT •••••••••••••••••••••••••••••••••••• 84 
TDU •••••••••••••••••••••••••••• 83,26,27,78 
TDUI •••••••••••••••••••••••••••••••••••• 83 
TDUL •••••••••••••••••••••••••••••••••••• 83 

TOUN •••••••••••••••••••••••••••••••••••• 84 
TEH •••••••••••••••••••••••••••••••••• eQ,74 
TEHA •••••••••••••••••••••••••••••••••••• 84 
TEHL~ ••••••••••••••••••••••••••••••••••• 84 
TEHE •••••••••••••••••••••••••••••••••••• aq 
TEHM •••••••••••••••••••••••••••••••••••• 84 
TEHN •••••••••••••••••••••••••••••••••••• aq 
TEHT •••••••••••••••••••••••••••••••••••• 84 
TEQ ••••••••••••••••••••••••••••••• aQ,74,22 
TEQH •••••••••••••••••••••••••••••••••••• aq 
TEQN •••••••••••••••••••••••••••••••••••• 84 
TEQP •••••••••••••••••••••••••••••••••••• aq 
TFM ••••••••••••••••••••••••• 85,27,13,26,31 
TFMF •••••••••••••••••••••••••••••••••••• 85 
TFML •••••••••••••••••••••••••••••••••••• 85 
TFMR •••••••••••••••••••••••••••••••••••• 85 
TIM •••••••••••••••••••••••••••••••••• 85,13 
TIME •••••••••••••••••••••••••••••••••••• 85 
TIML •••••••••••••••••••••••••••••••••••• 85 
TIMT •••••••••••••••••••••••••••••••••••• 85 
TNt ••••••••••••••••••••••••••••••• 85,23,31 
TNLN •••••••••••••••••••••••••••••••••••• 85 
TNLP •••••••••••••••••••••••••••••••••••• 85 
TNV •••••••••••••••••••••••••••••••••• 85,23 
TNVN •••••••••••••••••••••••••••••••••••• 85 
TNVP •••••••••••••••••••••••••••••••••••• 85 
TOV •••••••••••••••••••••••••••••••••• 85,32 
TOVD •••••••••••••••••••••••••••••••••••• 85 
TOVE •••••••••••••••••••••••••••••••••••• 85 
TOVI •••••••••••••••••••••••••••••••••••• 86 
TOVP •••••••••••••••••••••••••••••••••••• 85 
TOVT •••••••••••••••••••••••••••••••••••• 86 
TPDe ••••••••••••••••••••••••••••••••• 86,13 
TPDL •••••••••••••••••••••••••••••••••••• 86 
TRUNe function •••••••••••••••••••••••••• 29 
type statement, explicit •••••••••••••••• 23 
TYPE statement ••••••••••••••••••••••• 32,7Q 

UNLABCM ••••••••••••••••••••••••••••••••• 78 
UPRNT ••••••••••••••••••••••••••••••••••• 78 
utility routines ••••••••••••••••••••• 28,21 

WKBF ••••••••••••••••• 13,22,24,25,28,,30-32 
WKBL •••••••••••••••••••••••••••••••••••• 23 
WORD ••••••••••••••••••••••••••••••••• 32,78 
WRITE sta tement........ •••••••••••••• 27,13 

XTBPRO •••••••••••••••••••••••••••••••••• 32 
XTDLM ••••••••••••••••••••••••••••••••••• 31 

YIPRO ••••••••••••••••••••••••••••••••••• 23 
YCPRO ••••••••••••••••••••••••••••••••••• 23 
YDPRO ••••••••••••••••••••••••••••••••••• 23 
YLPRO ••••••••••••••••••••••••••••••••••• 23 

Z-format code ••••••••••••••••••••••••••• 26 
Zero ••••••••••••••••••••••••••••••••• 83,85 
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READER'S COMMENT FORM 

IBM System/360 Conversion Aids: 
FORTRAN IV-to-PL/I Language Conversion Program 
for IBM System/360 Operating System 

• How did you use this publication? 

As a reference source 000000 .. 0 0 0 000000 .... 0 .... 0 00, 0 
As a classroom text .. 0 .............. 0 ...... 0 0........ 0 
As a self-study text .................................. 0 

• Based on your own experience, rate~his publication 

As a reference source: 

As a text: 

Very 
Good 

Very 
Good 

Good 

Good 

Fair Poor 

Fair Poor 

Very 
Poor 

Very 
Poor 

Y 33- 7000- 0 

• What is your occupation? 00000. 0 0 0 0" 0 ........ 0 ...... 0000000 •• 00 .......... 0 .............................................. 0 .. 0 0 0 0 0 .......... 00 

• We would appreciate your other comments; please give specific page and line references 
where appropriate. If you wish a reply, be sure to include your name and address . 

• Thank you for your cooperation. No postage necessary if mailed in the U.S.A. 



Y33-7000-0 

YOUR COMMENTS PLEASE ••• 

This SRL bulletin is one of a series which serves as reference sources for systems analysts, 
programmers and operators of IBM systems. Your answers to the questions on the back of this 
form, together with your comments, will help us produce better publications for your use. Each 
reply will be carefully reviewed by the persons responsible for writing and publishing this 
material. All comments and suggestions become the property of IBM. 

Please note: Requests for copies of publications and for assistance in utilizing your IBM sys­
tem should be directed...to your IBM representative or to the IBM sales office serving your 
locality. 
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