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1 INTRODUCTION

The techniques of Structured Programming are finding increasing appli~
cation in the computing community. Structured programs are, however, diffi~
cult to write in programming languages that do not have the statemeant types
necessary to produce COTO-free code. DMATRAN is a COYO-less programming
language that augments standard FORTRAN so that it can be used as a basis for
structured programming. The STRUCTRAN-1 preprocessor translates DMATRAN iate
standard FORTRAN. It is compatible with the output of STRUCTRAN-2, a system
which converts unstructured FORTRAN programs into structured form inm DMATRAN,
This "structurization” capability is useful wvhen existing FORTRAN prograns
are to be maintained, modified, documented, or understood. The enhanced
visibility of program structure provided by STRUCTRAN-2 translation aids in
these tasks.

General use of STRUCTRAN-2 is discussed in Sec. 2. Appendix A describes
the use of STRUCTRAN-2Z on the UNIVAC 1108, STRUCTRAN-2 constraints are sum-
marized in Sec. 3. Error messages vhich may occur during a STRUCTRAN-2 run
are summarized in Appendix B, .q?:: high~level audit wvhich may be printed

is ribed in Appendix C.

during STRUCTRAN-2 processing
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2 USING STRUCTRAN-2

STRUCTRAN-2 translates existing FORTRAN programs into structured DMATRAN
programs, logically equivalent to the original FORTRAN programs. Structuriza~
tion does not change the algorithm implemented by the origimal program, but
reveals the structure of the algorithm so that it may be more readily under-
stood. STRUCTRAN-2 is useful when existing FORTRAN programs are to be maia~
tained, modified, documented, or studied. The DMATRAN program cam be listed
and executed by using the STRUCTRAN-]1 preprocessor (refer to the STRUCTRAN-1
User's Manual).

STRUCTRAN-2 replaces FORTRAN control statements with the following four
DMATRAN statement constructs:

. IF...THEN, , .ELSE, . .END IF--provides block structuring of condi-
tionally executable sequences of statements

o DO WHILE...END WHILE-~permits iteration of a code segment while
a specified condition remains true

- DO UNTIL...END UNTIL-~permits iteration until a specified condi-
tion becomes true

. BLOCK<name~...END BLOCK (and corresponding INVOKE<name> statement)

--provide a facility for top-down programming and internal
subroutines.

STRUCTRAN-2 file usage is shown in Fig. 2.1. The FORTRAN source program
to be translated is read from the system card reader (unit nusber i{s installs-
tion-dependent). A listing of the original FORTRAN program (plus any FORTRAN

FORTRAN | SYSTEM
SOURCE CARD
; READER

DATA BASE
LIBRARY

J

SCRATCH
FILE

T FORTRAN HIGH
m LISTING LEVEL

AUDIT
SYSTEM

PUNCH SYSTEM SYSTEM
PRINTER PRINTER

Figure 2.1. Use of STRUCTRAN-2
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statements inserted by STRUCTRAN-2) is produced om the system primter,
Infrequently, it is necessary to examine the high-level audit trall (Appendix
C) produced by STRUCTRAN-2 during the structurizatios process. Whes this is
the case, the scratch file associated with the audit must be copled to the
system printer. The DMATRAN source code is writtem in card image form onto
either the system punch or a permanent file. After the STRUCTRAN-2 rum is
complete, the STRUCTRAN-1 preprocessor can be used to list and execute the
DMATRAN program produced.

2.1 STRUCTRAN-2 INPUY

The only input required by STRUCTRAN-2 is the FORTRAN source code to be
structurized. It must be in card image form and should be compilable by the
UNIVAC 1108 FORTRAN V compiler (or any compiler which implements a subset of
FORTRAN V) with no errors. More than one routine may be structurized during
a STRUCTRAN-2 run. No control cards between routines are required; STRUCTRAN-2
recognizes the end of each routine automatically. Additiomal constraints on
the FORTRAN source code are summarized in Sec. 3. Figure 2.2 indicates the
input format for STRUCTRAN-2.

2.2 STRUCTRAN-2 OUTPUY

STRUCTRAN~2 lists the FORTRAN source code, with any modifications which
may have been made to it (Fig. 2.3). For example, a unique CONTINUE statement
is added for any DO statement which was no' associated with a unique CONTINUE
in the original FORTRAN (line 11 of the example). The listing associates an
internal STRUCTRAN-Z statement number with each statement. This statement
number is useful in tracing the structurized code back to the original FORTRAN
code. The DMATRAN source code is also output by STRUCTRAN-2 in card image
format (Fig. 2.4), so that it can be readily processed by the STRUCTRAN-1
preprocessor. A sequence number in columns 73 through 80 of the DMATRAN
source code relates each statement to the corresponding statement in the
STRUCTRAN-2~produced FORTRAN listing. This sequence information is also dis-
played on the indented listing produced by STRUCTRAN-1.

It is often appropriate to examine the DMATRAN source code produced by
STRUCTRAN-2 for the purpose of making simple but effective improvements. For
example, if an original FORTRAN program contains duplicate segments of code,
they will be highly visible in the structurized version because their struc-
tures will be identical. The BLOCK...END BLOCK and INVOKE statements can be
conveniently used to eliminate these redundant segments of code by manually
modifying the DMATRAN source code.




SUBROUT INE SUMINSARRAY & ISUN)
INTEGER ARRAY(IO)
1SuUNn=0
IFINAEL0)GOT0 999
J=0
SO0 KeNey
WWiK. 0T )00K=)0
D0 100 I=).x
ISUMSISUMARRAYL])
100 JsJe)
IFLJALTNIGOTO S0
999 RELTURN
EnD

Figure 2.2, STRUCTRAN-2 Input Format

ORIGINAL FORTRAN SOURCE STATEMENTS FOR MODULE  Sums esetes
STMY LABEL STATEMENT TEXY suus

] SUBROUTINE SUM ( N o ARRAY + Isum )
é INTEGER ARRAY ( 10

3 ISUN = o

- IF € N JLE. 0 ) GOTO 999
5 J*0

) 50 K& N=-J

7 IF ( x 6T, 10 ) x = 10
8 DO 10100 1 = ) « x

9 ISUM = [SUM « ARRAY ( 1 )
ie 100 Ju Jel]

11 10100 CONTINUE

12 IF ( J LT N ) GOTO SO
13 999 RE TURN

s EnD

Figure 2 3. STRUCTRAN-2 Original FORTRAN Source Listing

SUBROUTINE SUM ( N o+ ARRAY + ISum )
INTEGER ARRAY ( 10 )

ISu™ = ¢

IF ¢ N GT¢ 0 ) THEN

J =0

DO UNTIL ( J JGE. N )

K= N=J

IF ( K 46Ts 10 ) x = )0

1 =1

DO UNTIL ( 1 .67, Kk
ISUM = [SUM « ARRAY ( | )
Ju Je]}

1 =1+

END UNTIL

END UNTIL

END IF

RETURN

END

——
EWO OO OwONINVEIFWN-

-

Figure 2.4. STRUCTRAN-2Z Output Format




2.3 DEFAULT PARAMETERS

No provision has been made for user modification of the
default paran.\eters. The values for each are determined during
STRUCTRAN-2 installation. Default values currently used are

listed below:

Parameter
STRUCTRAN-2 input unit
STRUCTRAN-2 listing unit
STRUCTRAN-2 error diagnostics unit
STRUCTRAN~2 output unit
Include comments in structurized source code
BLOCK generation threshold

Number of duplicated statements

Number of statements

Number of paths

Working storage size

; 3 —
4iﬁ‘~ bt B

Default
SLINPUT
6LOUTPUT
6LOUTPUT
6LLPUNCH
YES

15

1000
1,000,000
10,000
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3 STRUCTRAN-2 CONSTRAINTS

The following constraints should be kept in mind vhen using STRUCTRAN-2:

1.

2,

There must be at least one blank after every source~text FORTRAN
keyword (e.g., REAL I or DO 100 1I=1,10, not REALI or D0100).

Only UNIVAC 1108 FORTRAN V statement forms are acceptable.

Only the ANSI X3.9 form of the ASSIGNED GOTO statement is processed
(e.g., all labels to which control can transfer must be indicated
in the ASSIGNED GOTO statement).

At most 250 keywords, operators, delimiters, and symbols are per-
mitted in any statement (except FORMAT statements and Hollerith
strings).

DO-statement targets are automatically retargeted vhen necessary,
each to a distinct CONTINUE statement.

No decision-to-decision path (DD~path) in the program may contain
more than 100 successive assignment statements or unconditional
I/0 statements.

Iterations which have more than one entry may not be correctly
structurized. An example of a multiple-entry iteration follows:

IF(P) GO TO 10
5 IF(Q) Go TO 20
I=1+1
10 J=J+1
GO TO 5
20 CONTINUE

The iteration in this example can be entered at label "5" or
label "10". The complexity of individual multiple entry itera-
tions determines the results of the structurization. Several
outcomes are possible:

(1) Structurized source code is okay (the simple example above
will be correctly structurized).

(2) Structurized source code contains a DO WHILE statement that
is always true (modify the structurized source code).

(3) Structurization is not completed and an error message
describing the program graph is printed (use the program
graph to identify the multiple-entry iteration and modify
the original FORTRAN source code).




4 STRUCTRAN-2 PROCRAM OVERVIEW

4.1 STRUCTRAN-2 PROGRAM ORGANIZATION

STRUCTRAN~2 is organized into eight components, each of which consists
of a hierarchy of related modules with specific processing capabilities.
These components are used in a definite order to translate FORTRAN to DMATRAN,
Table 4.1 shows the STRUCTRAN-2 components; detalled descriptions of their
functions appear in Sec. 4 of the STRUCTRAN-2 System Design and Implementation

Manual.
TABLE 4.1
STRUCTRAN-2 COMPONENTS
Component Memory (Octal) Function
STRUCO 17K Storage Manager, Data Base
Services, Support Subroutines,
and Control
STRUC1 3K Initialization of Data Base
STRUC2 14K Lexical Analysis
STRUC3 14K FORTRAN Parsing
STRUCA 13K Graph Identification
STRUCS 16K Graph Analysis
STRUCE 20K Formation of DMATRAN Program
STRUC7 5K Print/Punch Services

The UNIVAC~1108 installation of STRUCTRAN-2 operates in an overlay mode.
STRUCO is the root of the overlay structure and causes each of the other com-
ponents to be loaded and executed in the proper order. All routines that are
required by two or more components are included in STRUCO. STRUCO is always
in core, with at most one other component. The approximate size of each
component as overlayed on the UNIVAC 1108 is shown in Table 4.1.

The code for all STRUCTRAN-2 components was developed by CGRC personnel,
utilizing structured programming techniques throughout.




4.2 STRUCTRAN~2 OPERATION

Each STRUCTRAN-2 component is devoted to a unique task; communication
between components is through a common data base called a data base library.
The data base library is initially created by STRUCl, modified by STRUC2,
STRUC3, STRUC4, and STRUCS, and utilized by STRUC6 and STRUC7. The sequence
in which the components are executed is shown in Fig. 4.1, vhich uses DMATRAN
to express a high-level, structured representation of STRUCTRAN-2's operation.

PROCEDURE STRUCTRANZ CONTROL

INVOKE ( STRUC) = INITIALIZE DATA BANE )

00 wuILE ¢ END OF THE CURRENT MOOULE wAS NOTY BEEN REACHED )

o INVOKE ¢ STRUC2 = PERFORM LEXICAL SCAN OF MODULE TO JDENTIPY

1e KEYWORDS AND VARIABLES )

o« IF ( END OF THE CURRENT MODULE WAS NOT BEEN REACHED ) TwEN

INVOKE ( STRUCY o« PERFORM PARSE UF MODULE TO ITOENTIFY BTATEMENY

L] .
1 TYPES )

s » INVOKE C STRUCY o PRINTY FORTRAN MOOULE )

e o INVOKE ( OSTRUCH « IDENTIFY PROGRAM GRAPH )

e o INVOKE ( STRUCS « RECOGNIZE STRUCTURED FORME IN PROGRAN GRAPH AND
e ABSTRACTYLY REPRESENT AS A OwATRAN PROGRAM )

e o INVOKE ( STRUCG e USE STRUCTURED FORM REPRESENTATION TO REwRITE
1e o MOOULE IN DOMATRAN )

v o INVOKE ¢ STRUCTY e PUNCM DMATRAN MODULE )

« END IF

END wHILE

EnND

Figure 4.1. Description of STRUCTRAN-2 Control

STRUCO consists of the main program for STRUCTRAN-2, all the routines
it causes to be loaded, and all routines which are referred to directly or
indirectly in two or more components, Since STRUC1l through STRUC7 communicate
through the data base library, all data base service routines and storage
manager routines are in STRUCO. Also all support routines performing commonly
utilized functions are in STRUCO. The data base library is initialized by
STRUC1. STRUC2 inputs the FORTRAN text to be structurized, adding it to the
data base library after performing a lexical analysis to recognize FORTRAN key
words and variables. STRUC3 reads the lexically analyzed text from the data
base library and parses each statement, adding information on statement types
and symbol usage to the data base library. STRUC4 utilizes all of the infor-
mation accumulated so far in the data base library to identify the program
graph of the module. This is added to the data base library in tabular form.
STRUC5 performs a reduction-type analysis to recognize structured forms in the
graph of the module. It updates the information on the data base library to
indicate the structured form of the module. STRUC6 uses this representation
to build the DMATRAN version of the original FORTRAN program. STRUC7 is used
to print and punch statement text from the data base library. Since a single




program unit in UNIVAC 1108 FORTRAN may contain many routines (due to the
internal subroutine capability), the iteration indicated in Fig. 4.1 is
necessary to process modules consisting of more than one routine.

4.3 STRUCTRAN-2 DATA STRUCTURES

STRUCTRAN-2 utilizes the data structures shown in Table 4.2. The FORTRAN
source text to be structurized is input on LIN. A random-access data base
library is created on LIBNEW. The FORTRAN source code is listed on LOUT,
translated DMATRAN source code is written on LPUNCH, and a high-level audit
trail is output to LDEBUG. The file activity performed by STRUCTRAN-2 was
summarized in Fig. 2.1.

TABLE 4.2

FILES USED IN STRUCTRAN~2 PROCESSING

tcal
™ ::':“ File Data Storage fecord e ommend ed
s Number Nane Structure Kode Fors Format Allocation

SLLIBNEW LIANEW FORTRAN Binary Random Systes Standard Scrateh file (mass storage)
Program (tnstallat fon-dependent )
Descrip’ 'on

SLOUTPUT LouT Reports BCD Sequent {al Maximum 132 characters System printer

per line
6LLDEBUG LDEBUG Reports BCD Sequential Maximus 132 characters Scratch file (mass storage)
per line

6LLPUNCH LPUNCH DMATRAN BCD Sequential Card image Systes punch or permanent
Translated file*
Text

SLINPUT LIN FORTRAN BCD Sequential Card image Card reader or permanent
Text file*

‘Pomt files must have been previously created.

NOTE: The above files, along with other intermediate scratch

files, are defined in subroutine FLINIT.

9
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APPENDIX A
USING STRUCTRAN-2 ON THE UNIVAC 1108
Various modifications have been made to the UNIVAC 1108 installation of

STRUCTRAN-2 to enhance its utility in the UNIVAC 1108 environment. The follow-
ing points briefly summarize the enhancements:

L) STRUCTRAN-2 accepts input either as source cards (run stream data)
or as FORTRAN source elements referred to with the @ADD statement.
@ STRUCTRAN-2 produces a program file in TPF$ containing DMATRAN

source code, translated FORTRAN source code, and FORTRAN relocat-
able elements for each program unit structurized.

As described in Sec. 2, no special control cards are required. Section 2 de-
scribes the use of STRUCTRAN-~2, and illustrates STRUCTRAN-2 input and output.

The following run stream translates two FORTRAN source elements from
program file PF2, assuming that the absolute element for STRUCTRAN-2 is on
file PFl.

Assign permanent files
éXQT PF1.STRUCTRAN2
@ADD PF2.MAIN
@XQT PF1.STRUCTRAN2
@ADD PF2.XAMPLE
@CoPY TPFS$.,PF3.
@FIN

STRUCTRAN-2 causes the STRUCTRAN-1 translator to process each DMATRAN element
it outputs. A main program and subroutine XAMPLE are the FORTRAN source ele-
ments on program file PF2. The result of this run stream includes STRUCTRAN-2
FORTRAN listings of MAIN and XAMPLE, STRUCTRAN-1 indented listings of the
structurized MAIN and XAMPLE, FORTRAN V listings of the translated FORTRAN
versions for MAIN and XAMPLE, and a program file on PF3 containing the

DMATRAN source code, the FORTRAN source code, and the relocatable elements

for MAIN and XAMPLE. The DMATRAN source-code elements have MAIN and XAMPLE

as element names; both have the version identifier STR. The first card image
of DMATRAN source element MAIN is a DMATRAN control card (see STRUCTRAN-1
User's Manual, Appendix A) containing the name MAIN. This is followed by the
DMATRAN source code for MAIN, The FORTRAN source code and relocatable elements
have MAIN as the element name., Elements for XAMPLE are similar.

10




APPENDIX B
STRUCTRAN-2 SYSTEM DIAGNOSTICS (FOR USE WITH HICH-LEVEL AUDIT)

ccecrcerccccecccccccLccccccccccccccoiccccccccccccccacceelcrceccocniccccccccccccecce

C LN OWw MLSSAGE S
C ceecurceccccocccuceccccccec
C 0! KJONFS UNKNONN L ANGUAGE
C S92 K JONES GRAPHICAL ANALYSIS TERMINTED AbNURMALLY,
c 01 nRCNT WRONGL STATEMENT TYPE .,
C S04 HRCNTY NO ENDING PARENTHESIES IN GOTO STATEMENT,
C 1500 FROASA ILLEGAL VREDICATE nLEX,
C 1100 DOL AML LAMEL OVERFLOw,
C Sn00 TRACF TOO MANY WARNINGS.
C snol ERON TOO MANY ENRORS
c s100 1SNUNA TOO MANY NON~LXECUTAHLE XEYWORDS.
C €101 LAHST™ LABSTM EWROR,
C 5102 ADMODL TO MANY STATEMENT LABELS.
Cc 5103 ADMODL TOO MANY DO-STATEMENTS,
c S104 CRRALRS COMMON HLOCK OVERFLOw,
c 5105 CLASFY 100 MANY XEYWORDS.
Cc 5106 CLASFY TO0 MANY KEYPLUSES.
C 5107 compRl DIMENSIONED SYMBOL UIMENSIONED AGAIN N CONMON
C STATEMENT .
C 5108 1FPROC ILLEGAL JF=ASSIONED=GOTO IN MOULULE,
c 5109 NTRSYM SYMBOL EQUIVALENCED BEFOWE DIMENSIONED.
C 5110 GFFSET SUKSCRIPT ERKOR.
C EAR R PARASA ILLEGAL ASSIGNED=GOTO IN MODULL .
c 5112 STTHLR MODULE MAS UNKECOGNTZABLE LANGUAGE ,
C 5113 DECLAK GECLARATION LIST wlTH MORE THAN THREE
C DIMENSIONS
C 5200 GETHLE SFLECTeD ALOCK OUT OF KNOWN RANGE .
C 5201 GETHLR TLLEGAL MODULE NUMBEN,
C 5202 GETLST GETLST CALLED FOP NON=VARIABLF LENGTH TARLE.
[« 5203 GETLST ILLEGAL MODULE NUMBEW.,
C $204 J16TwPL INDEXx BEYOND BLOCK SIZE.
C 5205 16TwRL SELECTED RLOCK OUT OF KNOWN RANGE .
c 5206 16TwPL ILLEGAL MODULE NUMREW.
c 5207 LOTHLK ILLEGAL HLUCK NUMBER.
C 5208 LLUTwRU TLLEGAL RLOCK NUMBEW,
C 5209 LPTBLR JLLEGAL BLOCK NUMRER.
[ 5210 LPTwaD ILLEGAL BLOCK NUMHER,
c 5211 PUTBLA SELECYED RLOCK QUT OF RNOWN RANGE «
[ §212 PUTHLK ILLEGAL MODULE NUMBER.
C s213 PUTLST ATTEMPT TO REPLACE LIST w1TH | ONGERP ONE.
C 5214 PUTLST NO SUCH BLOCK,
c 52)% PUTLST PUTLST CALLED FOR NON-VARIABLE LENGTH TABLE.
C 316 PUTLSY TO0 MANY [TEMS IN VARIABLE LIST,
[ §217 PUTLST ILLEGAL MODULE NUMBER,
C 5218 PUTWRU INDEX BEYOND BLOCK SI2E.
. 5219 PUTERD TABLE NOT KNOWN IN SYSTEM,
[ 5220 PUTWRD ILLEGAL MODULE NUMBER.
11
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S22
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S0e
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LNk
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An19
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Rn22
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Ko 26
Br27
an28e

NMEE RGL
OMPE R0
MMl
GETLnY
GETLRY
GETLHY
GE TMOU
GE TN
GLYTAR
GeYTan
LHOMEN
LtEef AL
LRl
MAxTAD
MUBGE Y
MUHPYT

OrSTMT
1TRGRL

whOF QL
wSGF QU
woOwRD
wSGwhU
wWSFE RO
wWSHERD

ACTODAT
ACTFRO
ACTERL
ACTMOU

1S1¢
GETF QK
1SASGN

NATST™
sEGLD¥
FNDEND
FOPLDV
PRSTMT
STMOUX
SURSTK
SURPOF
ADDUNC
INTRVL
NAFT
NHEF
NONSTR
INTSTK
STRUCTX

PRDSTK
NEXITY
NEXIT
JHVALU
15RTAB
ISRTAb

1SRTAB
STCr

DUPGE N
DOPLEN

CHANGED »OUULE NOT YET On Nl w L inkaky,
ACTIVE CONE FRAGMENT NOT FOUNG 1IN SDT,
BOLULE NOT IN CONE TO Dume,

TLLEGAL TAdLE NUMSES,

HLEGAL L IMRARY NuMEL e,

FRAGMENT HEYOND RANGE o

MODULE NUMHBER NOT vET ASSIOMED.

MO NOT ON | 18RANY,

MOLDULE OUTSIDE LEGAL wANGE .

MODULE NUuMEEN NOT YET ASSIONEN.

NO INFORMATION ON READ ONL™ L IDRARY,

ATTEMET 10O READ JLLEGAL LIBRASY IN LueEAD,
ATTEMPT TO woiTE ON JLLEGAL LIUAKARY N L weR]T
NO MORE TASLE SPACE AVAILABLE,

MOBOET CAN ONLY BE USED wliTe ALTIVE »OLULES.
MOBPUT CAN ONLY BE ULED wiTw ALTIVE MODULES,

IHLLEGAL UN=PATH Nusat R,
INDICATED STATEMENT HAS NO S0 STRUCTUWE o

JLLEGAL CORE FRAGMENT NuMRES,
JLLEGAL LISRARY FRAGMENT NUMHEN,
ILLEGAL CORE ADDKESS.

ILLEGAL L IBRARY ADDNESS.

ILLEGAL CORE FRAGMENT NUMRER,
ILLEGAL LIHRARY FRAGMENT NUMKFW,

D10 NOT wNOw MODULE wAS ACTIVF.

MO SUCH FRAGMENT .

FRAGME AT NUMBER GIVEN AS ZtRO,

ACTMUD DOFS NOT KNOW AN ACTIVE MODINLE 1S
ACTIVE.

UNBALANCED PARENTHESES.
TOO MANY CARDS.
UNBALANCED PARENTHESES.

UNKNOWN LANGUAGE «

UNKNOWN LANGUAGE «

NO END STATEMENT.

POPHUP ERROR,

ILLEGAL CALL.

100 MANY DDPATHS BEGINNING AT ONE STATEMENT,

SUHSTK OVERFLOW.

SUBSTX UNDERFLOW.

OVERFLUW IN ADDUNC.

OVERFLOW IN INTRVL.

LOOP wiTH NO EX1T,

LOOF wiTH NO EXIT,

NODSTK OVERFLOW.

INTSTK OVERFLOW.

UNKNOWN TYPE.

UNKNOWN TYPE.

SSTACK OVERFLOW.

UNKNOWN TYPE .

SSTACK OVERFLOW.

OVERFLOw IN NEXIT,.

UNDERFLOW IN NEXIT,

RANGE ERROR IN IMVALUE.

ILLEGAL TABLE NUMBER.

ISRTAR CANNOT HE USED WITH VARIARLF
LENGTH TABLES.

ILLEGAL MOOULE NUMBRER,

STACK OVERFLOW

OVERFLOw IN DDPGEN

INFINITE LOOP FOUND
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ceeercemceceeccececceLeccececacccceecececcccccceccecceccccceiccccccecceccecccoccccccc

C wARNING MESSAGES

C cceeccoeccccececccecccecccicece

C 5101 STTbLA DO TANOLET IS NOT A CONTINUL STATEMFNT,
C €00 INDUM ANNAY IN INDUP FULL .

c 7€¢) INDuN AQuAY IN INOwWN FULL.

ceececerccececcccccriccecccrecccicLcecerccceccceccecccccelcccccccccceeccccceccace

c FA53AL ERROR MESSAGES

C cucccLrccccecceccccccccccccccccccececetic

c 3800 FROW LRNOW LIMIT EXCELDED.

C 5200 PUTWAL SELECTED HLOCK OUT OF TaBLE BounLS,

C s201 PUTHLA SELECTED mwLOCK OUT OF TasLE BNUNDS,

C 51184 L HOPEN OLD LIAKARY OPENED wiTw [MPROPER FRAGMENT S]2E
C 5119 LBOFEN NEW L IBRARY OPENED WITH IMPROVENR FRAGMENT SIZE
c 5320 LHOMEN R/W LIBRARY OPENFD wiTw IMPRNPEN PASSWORD

C 7-00 GETFOR $ IN CUNT, STMTS. MUST RE MANCALLY REMOVED,

13




APPENDIX C

HIGH~LEVEL AUDIT

STRUCTRAN-2 produces a high-level audit which may be printed by copying
the normal scratch (unit 8) audit file to the printer. The audit describes
the contents of the data base created and used by STRUCTRAN-2 in structuring
a FORTRAN program, as well as an indented listing of the structured program.
The high-level audit for the program in Fig. 2.2 is shown in Figs. C.1, C.2,
€.3, and C.4. For an explanation of the reports generated, refer to the SDB,
STB, and DDP Table definitions in STRUCTRAN-2 System Design and Implementation
Manual (Sec. 3.3).
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