See note inside cover CCU 6

April 1969

NATIONAL PHYSICAL
LABORATORY

CENTRAL COMPUTER UNIT

SOAP - SIMPLIFY OBSCURE ALGOL PROGRAMS
by

R.S. Scowen, A, L. Hillman and M, Shimell

A Station of the
Ministry of Technology



Crown Copyright Reserved

Extracts from this report may be reproduced
provided the source is acknowledged.

Approved on behalf of Director, NPL by
Dr. E.T. Goodwin, Acting Head of Central Computer Unit



SOAP - Simplify Obscure Algol Programs
by

R.S, Scowen, A.L. Hillmen and M. Shimell

Abgtract

SOAP is a KDF9 Algol program which reads an
Algol program as data, cleans it up, and outputs it

in a form which displays its structure.
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1e Introduction

SOAP is & program which acts as an editor. It reads an Algol 60 program
as data, cleans it up, and outputs it in a form which displays its structure.
S0AP is written in Algel 60.

There is no standard for specifying the best layout for published Algol
programs. The Algorithms Sections of various journals, e.g. Comm, ACM,
Gomp. J., Numer, Math., BIT, generally conform tc their own standard but no two
of them are the same. SOAP edits programs differently from all these Jjournals,
the method it uses makes it easier for the reader to find the extent of any
‘statement or comment and easier to find the declaration of any identifier.

The general rule which is adopted in the editor is:—- "if a structure
extends over more then one line, subsequent lines are indented.®  Comments,
declarations, for statements and assignment statements all satisfy the rule.
Conditional statements are one exception: the structure is traced as follows:—
start at 'if', evaluate the boolean expression, if the value is true then first
trace the indented statement and then jump to the first basic symbol under tifr
which is not *else’; if the value is false jump to the next symbol under *if°*
and so on. Labels are another exception: they stick out a little so that it
is easy to find them (pote that they are nearly always indented less than the
‘goto's the only exceptions are jumps into the middle of conditional or
compound statements). The declarations and statements of a block are not
indented if the ‘'begin' and *end* have themselves been indented (i.e. after
*then' or *do'). This suppresses unnecessary indentetion, '

Indentation is achieved by oubputting zero or more tabulation characters
at the beginning of each line. Henceforth normal KDFY usage is adopted and
a tabulation characer is salled a tab,

Experience of writing Algel programs has been the main factor in determining
the properties of SOAP. Other causes have been (1) what could be programmed
fairly simply, (2) modifications shown to be desirable after a few test runs
of SOAP, (3) discussions with other programmers.

Z2e How to use S04AP

SOAP is an Algol 60 program and its call tape on KDF9 is:=

K
JTXRSB10~-KPT;
PROGAREA 32003
IN 8.

OUT 83 L.

>

The Algol program which is to be edited can be read either from B-hole
paper tape or from the 'Prompt! system on the disc. The cutput can be sent
to either an 8-hole paper tape punch or & line printer,

SOAP starts by reading a data tape from an 8-hole paper tape reader.
The syntax of this data tape is as follows:=-

<data tape>  1:= <output device number> <pumber of programs>
<list of programg> -
105 / 303

<integer> ;

<output device numbers>

<number of programs: i:
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<list of programs> iz <length of output line> <program > /
<length of output line> <program> <list of programsS
<length of output line> ::= <integer> 3
<program > :1= 20 <Algol program> /
1203 Lftwelve character identifier of Algol program in
' Prompt system > ]_‘;

This looks far more complicated than it really is; the following data
tape was used to obtain the listing of S0AF given in Appendix 1:=

103 13 100; 120; [JXRsB1o—-&PU ] -

Note that minus signs in the program identifier have the usual !Prompt®
meaning,

SCAP is kept as a compiled program on the NFL magnetic tape DE021BIN.

3 Program Fsllures

SOAP may fail while it is running. This section explains the possible
CausSesS.,

(1) The initial data is incorrect

Most errors in the data tape will cause SOAP to fail and print
s message on the printer or output device, The message is either ferror in
initial data' or ’error in data’.

(2) The Algol program is incorrect

SOAP will edit most Algol programs even incorrect ones, however it
is possible for SOAP to print a message ‘fail n* and stop editing. The possible
values of *n! and the reasons for the failure are given below:-

'nt Reason
100, 106, 109 The value of 'length of ocutput line' is too small.
108, 111 A library call is not followed by = comment.
110 The number of *begin's is not equal to the number
of *end®s.
107, 112 Thers is some other error in the Algol program.
113 One of the lines in a comment is too long.
Any other number You have found an error in SQ0AP, please conbtact the

author so that it may be put right.

(3) Failures while finding the Algol program on the disc,
A message FAIL n  IN FINDFROG' is output

nt ' Reason
1 Invalid character inside the string on the datatape.
2 Not twelve characters inside the siring.
3.4 Error in SOAP
5 _ Program to be #dited is not on the disc.

10,11 ‘ Prompt error.
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.(4) Failures while reading the Algol program from the disc

A message *FAIL n  IN BEADPROG' is output

Int Reason
0, 10 ' Prompt srror.

4 More 'pegin's than '‘end's in the program.
begin ena

Lo TWhat S0AP does

This section is & list of some of tThe properties of an Algol program
after it has been edited by SOAP.

bod One statement per line

All statements occupy at least one liney the only exception is
an unlabelled dummy statement immediately before *gnd®, e.g.:=—
statementy
statement;
statementy
H
statement

end

4e2 Corresponding 'begin'/fend' symbols are lined up

Gorresponding 'begin's and ‘snd's are on a line by themselves and
indented to the same extent. The declarations and statements of nested blecks
and eompound statements start with one more tab than the 'begin® and 'end'; e.g.:-

begin
statementsg
begin
declarationas
statements
sndy
statements

end.

- he? Long statements are tabbed in after the first line

Any statement which is too long to go on one line is indented on
subsequent lines. The line is broken at the laszt spasce character outside a
string; e.8e:~
statementy

this statement i1s toc leong to go on one line and is
indented on later lines;

statement



el For statements

The controlled statemsnt of & for statemsnt starts on a new line
and is indsnted; e.ga:~

for i := for list do
for § = for list do
statementy
statement

L5 Conditional statemenis

In a conditional statement the statement after "then® starts on a new
line with an extra tab. ‘glse' is pubt on 2 new line under *iff; if the statement
after ‘glse’ is a conditiomal statement it starts immediately after the ‘else’,

Otherwise it is put on a new line and indsented; e.8.:-

if conditionsl expression them

statenent

else if conditional expression then

statement
else

statement
statemsnt

ko6  Conditional expressions

If a conditiomal expression is mot enclosed in brackets it is treated
in a similar way to conditional statements; e.g.:= :

a = b =
if condition then
gxpression

slse

gxpressions

p {if condition then expression else = expression)

L.7 Labels on separate lines

A label is put on a separate line with *half a tab® less than the
statement being lsbelled; that iz, it is indented less than the following

statement but more than the corresponding 'begin' and ‘endf. e.g.:i=
statement;
label:

statement



4.8  Bxtra dummy line after az procedure declaration

Every procedure declaration is followed by a dummy line; 8.g.:=
progedure p {formal);
real
formals;

statementy

declarationg

4«9  Comments are copied with extra dummy lines

4 comment starting with ‘comment’ is copled as it was written except
that (1) it hes an empty line before and after it, {2) it is moved so that it
lines up with the declarations or statements it follows, (3) tab is replaced by
Space; Gufei=

statementy

comment note that thers is a dummy line before and after
this comment, note also that every line after the first
is indented;

statement

4,10 Esch declaration is on & separate line

All variables, arrays, swilch elements, etc. are declared and specified.
on a separate line, eug.:~

real
alpha,
betas
array
square 1,
square 2 [1 : n, 1: n:],

rectangle [0 :m, O :n];

5 More properties of SQAP

The properties of SO0AP which have been described are those applicable with
programs in pure Algol 60. This section describes facilities which are concerned
with the special features of KDFS Algol.
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Bt Inpubt from paper taps or disc

The Algol program which is to be edited can be read from 8-hole KDFY
‘paper tape or from the disc if it is in the Prompl operating system.

52 Cutput to paner tape or lire-printer

The Algol program which has been edifed can be output either on a
paper tape punch or omte a lins printer.

5,3  Putting the Algel program back into fPrompt’
If the Algol program is read from the 'Prompt’ system, an *Establish?
message is oubtput at the start of the program so that the edited version can be

reinput if desired.

5.4  Gaps on thae outpul taps

If the Algol program is output onbto paper tape, a gap of 50 characters
is output afifer every 32 lines.

5.5 Gode bodiss apd library cslls

Progadures with code bodies can also be edited. Algol and Usercode
library calls are reproduced if they ars followed by *Facsimile' type comments
which specify them, These two facilities are not available if the Algol program
was read from paper tape.

6. Method

SQAP doez its editing by partislly anslysing the syntax of the Algol program.
Inside the editor there are separate procedures to edit different syntactic parts:
of an Algcl progrem, s.g. block, statement, specifications or declarationms,
comments, bracketed structures. These procedures call one another in a mutually
recursive way, e.£. waile editing a program it is possible thai at one pointi-
plock! calls *statemsnt? calls *hlock! calls *specifications or declarations®
calls *proc declaration' calls *statement’. The recursive procedures have no
parameters called by name, and s compound statement (not a block) as body; they
communicate their resulits using a amall number of variables which are global to
SOAP. These features sinmplify a mamuwsl rewriting of S0AP inte an assewmbly
language, because the recursive procedures can be writiten as subroubtines which
stack the return addréss on enbry, end usstack 1t on exit.

SQAP makes a single pass through the Alzel program, it reads ome basic symbol
at a time using the procedurs *read symbol’ and outpubs ome line at a time using
the procedwrs ‘out line’.

The methods and technigues ussed in SOAP wers originally developed for the

Babel compiler, (Babel is a high-level eomputer language and compiler being
developed at NFL).

7o Bize and Dpeed

The version of SOAP written to deal with full EDF9 Algol is compiled into
about 3000 words of EOFO code in the Kidsgrove Algol system. SC0AP itself is about
2000 words and the rest (mainly inpub/output routines) is sbout 1000 words.
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SOAP needs runtime space for arrays, variables and stacks of about 1700
words. The largest item is 640 words for an input buffer from the disc.

The KDF9 Kidsgsgrove Aigol version of SOAP edits itself into 1400 lines of
Algol and takes 130 sesondss '

8., Aclknowledgements
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9. A listing of SOAP

This section is a listing of SCAP which has been produced by applying it to
itself. Thus the listing dhows both what SOAP does and how it is done.

The line at the top of each page is not part of the output: it has been
included in order to show how far each page is indeunted.






S RPN SRV S AT AU S OV SRRy Oy SO

+ESTADBLISH JYRSEIDOHAPUS ;
o/

begin
Iihrary AGGU6,ADD13;

comment AUOUH,ADDTE;

library AC012;

comment AOG123

procedure indprog{dv, a);
value
dv;

integer

integer arr

KDFQ 8 /9 / &4 / 55
Vo= 43 21 04 204 06 20 T4 33;
Vi=D 07 21 50 22 47 20 00 00;
Ve=B 07 02 64 02 00 0" DD QU3
Vi=qo/3/
SErAYQ; [al; DUPD; SHL-16; +3 =M7;
MOMT; ABS; SET6MO; -3 JA¢Z;
5HL-323 +j DUPj =V5P601;

-

DUP; V33 43 =V3PEOR),
DUr:  SHLH16; &3 SETER9;  +3  =WRPGUZ;
[ev]s
JShP295; SETB215;
iH J8EPR95; JIF) Jif; SET12; 0T
ERASE;
ZERO; ZERQ;
s JSGP205; DUMMY: DUMMY: DUMMY; SETH235; J6mi
SETE321; J2=;
DUP; SETBAS) -3 T4>Z;
DUP; SETEVM; -3 J%5%;
DUP; . SETRIZ; -3 JhpZ;
SETER0; +3
33 DC7; PEAM; SHLD+G; PERM;
M3 REV; JTCTNZ3 JB6P295;
DUMMY; DUMMYs DUMMY; .
SETH235; WEV; JG#Z;
JSBPRYn;
Ve; UR3 JRPAUZ; J93  RXIT

23 ERASE; SETB36; J3;

55 SETRESE +3 J3;

B 3ET3; J9;

4 GET1; T4

EH 3BTRS

a3 SETAVO; SRTI2; €75 -3 CAR3
JPRe9;

ALGOL;



integer procedure rendpry;
KDFQ &/ h /S /g
VOB W3 21 oah 20 03 00t 35
Vsl 7 21 90 20 N7 20 00 00y
JSPGOTS Ty BXITE

13 BETAVQ; ZEIT CARy JPE99;

PEOTIVG; { rinds alrol banle symbola one at a time ¥
VO=Q0/3/13
v1=q0,/1/2;
VR=0}
Viety
V53 =Qi2:
SETBO; =M113
Vo3 =Q15; Vig  =qih;
M1%5; =C13;
Vi J1=Z3
983 SET 43 EXIT 13
993 BET 103 EXIT 134
1003 Vi MOT3 =Vh;: EXTP 13
3; ERASE;
13 V23 JIEZ; J10C1GNZ s JEC14NZ;
93 COTOR1 33 v3; DUF; J100=Z5
JE20P602; 3993 Jshs MOMI23
JS20P6L2; J2;
135 =¥3g MOM12N; QHC1R;

M12; NOT; NEQ; NOT; WEG] =Mih; J6;
2 ERASE; M11M12; =V3; M11M1PH;

=RCih; M12} SETS2; +; =M14;
63 MOM14Q; DUP; =23

SET 63 =G155 JBC13NZy
53 LUP; ZERD; SHLIHB
SHIA43; SHL-U43; =(133
=23 SHLA2; T<Es
DEIS; 3103
8; DC13; JRCT3%; ERASE;
103 V2 ZERD; ©  SHLI48; TC 53
ZERD; =VY6)
REV; L uVZy SET B3TT; J3=3
SETB276;  Jikm;
124 C13; =M15}
Q153 =V} AL
Y13 EXIT 23
14; ZERO; NOT; =Vi;
ZERD; =V2; ZERD; =V1; ZER0D; =¥0; EXIT 23
113 SETB320; ZERO; NDT3; =VG3
ZERD; =v2; CUTDQ1S; J12;
Ti DC13; C13; Dur; NEG; =+C1h;
=+MI43 COTOR13; VEy J11=Z; JECTUNZ} J9
b3 2ERO; SHLD+163 SHL+323
Ver6o2; on3 ﬁEV; SHL+16

SET 304 U1 EXIT 13



PEO2VY;

ALGOL}

{Finda identifler in Prompi Text Index and address o;‘.;
{V0and V1 store ldentiflers);
Ve=QU/0/539;
V3=Q212/3/1;3
Vh=D TOO3 TALO OOGO GUTTS
VEPEO1; =Q133
SET639; =M2;

VUPGO1 5 J96=23

VE;  ZERG;

33 SET 32; OUT; SET 212}
MOM13; SHL-323 =3 V33
=q15;  =C15;
Tig
963 SET #3 EXIT1;
39; SET 103 EXITI;
2003 SET 5; EXIT1;
20v; SET 11  EXIT 13
1; E2M155 SHL+16; Jho2; DUPD;
MOM15; JS100; J2#Z;
MOM1SN3 JE1003 J10=2; ZERO3
23 ERASE;
LH M+I155 DC155 JICISNT;
Mi2M13; DUP; Jeoo=Zi JS203
J201; ZERC; SHLD+163 SHL+32§
Va3 R} REV; EHIA163 J3;
105 ZERO; =V4PE0T;
EPMiS; r; =Y3P5013
MOM15; =V0; MOMISN; =Vi;
PERM;-  ERASE; ERASE} J99=7; EXIT 23
1003 REV; DUP; SET 83 =RC14;
1013 2ERO; SHLD+63 SET B36;
MAY} SIGN; SHL-42;
si: ) jrss P H J101C1UNZ 5
PERM; NEV; AND3 VR
213 EXIT 1; )
203  DUP} Vi3 AND; 21425 EXIT 23

text);



procedure printtitle{od);

value
6d;

lnteger
ods

XDPO 7 /10 /B /43
Vo = B 0702 3275 4563 6441; { cnerlf uleme 5 & 8 )3
V1 = B 4254 5163 5077 7777: (b1 1 sh )5~
V2 = 03
V3 = 03 _
YA = B 3434 02s7 1760 30753 ( me se erlf o /p B em );
SET 5§, =ROS; led]; J812PR953
VOP6U2  SHL2bj  SHL-24; =V23 VIP6U2; =V3j

23 VOMGQ; SETB;  =CT;

s DC7;  ZERO;  SHLDG; JS13P295; JI1C7NZ;  ERASE;  J2GQ6NZ;
JE16P295;  EXIT;

ALGOL:

procedure print{s, n);
value
. o

atring

wriltetext(out, 8};
write{out, format{ [ ssndd ] ), n};

end printj



procedure algoledit{linelimlt, 1d, od, Tallure);

yalue
llnelimit,
1d,
od}
integer
Inelimit,
id,
od}
label
failure;

comment This procedure edits cne Algol 60 program when 1t 1s called.
The meaning of the paremeters Is:-
'ilne 1imit’ « the maxlmum number of basic symbole to be output on one iine

’id‘ - ﬁha tnput deviece number

‘od” - the oﬁtput device humber
Tailure’ - the procedude jumps to this label If a Tallure occurs while

editlng 1s in process;

begln

camment ‘algol edit uses arrays {or the following purposea:-
'n tabs' - the element3d of this AOIAY Are useh to remenber the number
of tabs which must precede the start of each statement and declarﬁtion
of every hlock
‘d1se bulfer - this array 1s used as a buffer I the Algol program 1s read Trom the dize
‘buffer” = this array is used as a buffer to hold the symbols which will
be output on the next line
‘' - this array 1s used as a temporary stqre when a line must be aplit
because 1t 18 too long
‘apd, ‘spt - thass arrays ars used to spacify the number of spaces which

are to be output before and after each different basic symbol;

integer array
ntabal1 : 25],
buffer,
[0 & 150],
discbuffer{C : if id = 120 then GMO glse 11,

spa,

spb[0 : 25513
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comment At any point ln the Algol program being edited, these integer variables have
the followling values:-

‘b otr, 's etr' - the number of bogins and ends that have occurred so far

o

Bs' - the gurrent baslc symbol

'depth\ - the current neated bloek depth, le. b etr -'e otr®
"' . this ts used as the controlled variable in a for atatement
"l¢' - the next sywbel to be output wlll be put in ‘purfer(iel’

'ling mumber’ - the value of this varlable ls the number of lines
which are te be oubput before the next gap
‘start of string - this varlable Is used 1n the procedures ‘read string” and
‘sopy atring'. Tts velue indicates the start of the current string
in the output buffer and is needed 1if the string 1s too long to be
put on che line
’tabs\ - the mumber of tab symbols which must start the next 1ine to be output

'tabspace‘ - the number of apace -aymbols equivalent to one tab symbol;

integer
betr,

083,

depth,

ackr,

1,

le,
linenumbar,
startofstring,
tabs,

tabspace )



Sameen e

Lommens

integer

Each one of these variables repressents an

an eppropriate constant valuej

capltala,
and,

array,
becomes,
begln,
Poolean,
colon,

€ OMmma. 5
aomment,
divide,

do,

alae,

end,
aguals;
eqv,

false,

for,

goto,
greaterthan,
gtequal,
if,

imp,
intdiv,
integer,
label,
1rbracket,
lagbracket,
1strbracket,
legsthan,
ltequal,
minus,
multiply,
newliine,
nine,

not,
notequal,
or,

OWT,

piue,
procedure,
real,
rrbracket,
raqpracket,
retrbracket,
samlcolon,
apace,
step.
string,
subserlptten,
awlteh,
tab,

then,

true,
until.
value,

while,

emallz}

Algol badle symbol and has



commant

integer

coment

Each one of these variables represenia & KDFG peeudo basic symbol and has the appropriate

constant valuej

algol,
endmessage,
exit,

kdfQ,
library,
Regment,

tabdummy 3

A 1list of the procedures in algol edit.
Pead B§mbol
out ine { integer value od, Iinteger array buffer, integer value lc )
nba
boolean letter or diglt

identifier or label

scan [ integer value symbel 1, integer valus symbol 2 }
next line ’

comment statement

out 1 { Integer value char )

out { inteper value char )

clear full Iine { integer valus symbol )

specifications or deciarations { boclean value declerations }
pro¢ declaration

ra1l { integer value n )

expression { integer value symbol )

for variable and list
1f eclausge ‘

statement

poasible label{boolean value inserting a dummy statement Is posalble)

copy etring

read string

copy square brackets

copy round bracketbs

block { boolean value inner )
call library

code bedy

H



P VN AR /-
comment label numbers
1 stalement
2 Séaﬁ
3 gpecifications or declarations
4 clear full line
% gopy sgquars hrackets
6 rail
T mnba
B read string
9 comment statemsnt
10 block
11 block
12 cOopy roﬁnd brackebs
33 call library
14 specifications or declarations
15 code body
16 code hody
17 out
18 * 4dentlfler or label
19 expreaslon
20 expresslon

21 for variable and list

22 statement

procedura readsymbol;

conment

IEFg
g i
@ i3
[

o
a
W

This procedure assigns the next basle symbol of the

Algol program being edited to the global variable ‘bet

Tt 1y 2 machine dependant procedure;

endmessage then

rall{114);

if 1d = 120 then

readprog

1]
=
@
o

inbasicaymboi(1d);

and readsymbol}

procedure sutiine{od, bwuffer, le);

valug

integer

integer

comment

od,

le;
Array
tulfer;

This 1z the bazic
program oh device
in elemsnts 1 to

machine dependent

output routine which prints the next line of the

‘od. The symbols of the output line are stored

lc of the array buffer . outline’ is a

procegura}



KoWg 6 /10 /2 /T3
(V0 = od

le 13

[ vuffer 13 =073 [ =C7; SET; =173 MWHU7; ( Q7= le /1 / bufler (11 3

213

ALOOL 3
ALOUL

Loal;
J1C7L;
YoM7e;
SET 2543
SET 1743
1763
192
2003

SET
SET
SET
SET 22l
SET 2403
SET 1903
SET 181;

IS1RPRY5S

JS16P2955

DuP;

‘Vui

. {tabdummy );
J9=3
Joe}
I3e3
pIEH

J8=3
(tab};
(kargl;
{ algol );

Ubrary 13
segment ); J5=3
exit )i J6=;

(
{
(em )5 I7=3
{ becomes )3

J10C7VE;

EXIT3

" v

FRASE; VO3

Y03 SET 103
vo; SET 303
ERASE

SETBIVTS
vi; SET4; J2
Va3 SET 53
V33 SET T3
vi; SET 73
SET 43

SET 303

Y53
VO3
FRASE; WO}
=R06; VU3
ERASES
D6 ZERO;
ERASE;
SET 103
ERASE; (63
ZERD; 0263
SET 13
SHC-23 J511
Doh

ERASE}

SETB32

n;
ERASE
SETIO;
ERASE;
SETAVT
Vi =
ve = B 4i5h
V3=
Vi

B 5451
B 6345
¥% = B 4570
V6
VY =

B 4555

SEC-83

SETB 53

ERASES

ERASE;

REV3

SET 10; =3
- J13=2%3

-3 JI3eZ;

IS116F295;
G
J203
1203
Jeos
120;
J23¥;
SET 23 J20;
Je1#y
J513P295;

SETI0;

SHLDS 3
JIOCTNE S J135

Je4#s

SET6; -3

6P295;
3 JB13T2955
J10GTNZ ;

J283

J284; )
ERASE; SETBTSS JS13P295;

SET 13

4757 5400 QOO0
4262 M6z TI00;
I755 4556 6400}
S164 QOO0 COO0}
000 DOVO VO3

ISIEPRY5;

JF12=35

J1v=Zd§
ERASE;

JS13P295;5

ZERO

Jrz249;
B 5344 4631 DOUL 00003 {

{
(
(
{
{

B 432 15 ohe O77 16 dooy (L

SET 1583
SET 1583

SETRI25; SHC-8;

JRRCENZ;

SHLDE 3

J13

kirs )3
iH

library )3

algol

segment )3

axlt )3

( space );

(space };

J13;

3133

JS116P295)

J513PRG5 ;Y JRTCONE ]

J113



progedurs nbsj

camment 'nbs\ asélgns the next noneprinting symbol of the Algel program

belng edited to the varlable 'ba®;

begin
label7 @3
readsympol;
ir bB = Bpace or, e = newlina Egbs = tabﬂ}g_p_
goto lebel?s

el nbe;

bgolean prodedure levterordiglt;

letterordiglt = (bs » capitala and ba ¢ emallz} or (bs > zerc and b8 £ ning )}
procedure identiflarorlabelj

€ cmiRe nt This nrocedure coples successive symimla of the Algol program whlch

Form either an identifler or labelj:

begin

if not letterordiglt then
raii{105);

labalid

out (be };

nbs }

if latierordlglt then
goto labellB;

end il1dentifler or label;

procedure Scan{symboll, symbol2);
value
dymboll,
aymboll;
inteper
Bymboll,
symboli2;

comment "sean” coples auccessive non-printing Symbols and bracleted elements
of the Algol progrem. It inferts spaces where approprilate and stope

when the current basic aymbol is elther 'symboll\ or 'symbolE‘;

begin
label2 :3

if ©s = lrbrackot then
begln
copyroundbrackets j
goto label2
end;

if b8 = lsqbracket then
begin
cépysquarebrackEts;
goto lebel?
end;

out (ba )3

Af bs # symboll snd be ¥ symbol2 then
nes §
goto labelz;
em

end scah;



progedure nextling;

Somme Nt ‘rext iine oubputs the next line of the edited Algol program and

stores in ‘buffer” the tab symbols ab the béginning of the next line;

if limenumber = O then

begin
if od = 10 then
begdn
outline (od, buffer, le - 1);
SEP(O@s 50)5
end
else
begin

buffer{le] = newlire;
cutlire{od, putfer, lclj
end;
linenumber := 313
end
elise
tegin
lipenumber = liremumber - 13
burferfle} = newline;
out line{od, buffer, lcj;
erds
1.c ;= tabspace X tabaj
for 1 :=x1§_‘c_._g£tabapacagr_m_1;{lagg
begln
purfer{1) := tabj
ggj :=i+1_ﬂ_§_e_91_l£t_1_l1+babspace-1§9_
burrerfJ] := tabdummy;
end for 1j°
le = le + 13

end mextlines



procadure comme ntetatement;

[
comme nt comme nt st:at;ément\ edigs a

the demicolonh;

begin
nextliine;

tabe = tabs + 1
out{ba )}
labeld 3
AT e > 150 then
rail{113};
readsymbal}

Aif ba # semicolon then

begin
Af bs = newline then

nextlir_na
glee if bs = tab then
outl (space)
alse
out1{bs};
Eoto labeld;
end;
outl (semicclon)y
taps := tabs - 1}
nextline;
nextline;
nba 3

2nd comment statement;

procedure outl {char};
vaiue
charj

1nteger
char;

comment  out 1T inaerts bthe symbol

[
counter 'l¢ by onej

begin
burfer|la] = che.lr;
lo t= 3¢ ¢ 1 '

apd out 1j

comment from the basic symbol comment up to

'char‘ into the out put buffer and tncreases the



procedure out (char)j
value
char;
integer
char}.

eomment ‘out’ Inserts the aymbol ‘char®into the QuGpus huffer, I necessery oub"
also puts a epace before and/or after char', ‘out” alao checks to see

1f the puffer is full, i1f s¢ it 18 empbled}

H

begin
1f bufferilc - 1] = aubscriptten then ’
begin
H char = pius or char = minus E’Eﬂ
begin .
out1{chat};
nhs §
oui1 {ba }3
goto labeliT
and
b2

if spulenar] £ 0 and buffar[le - 1] # space then

outd {space);

=

if (char = comma or chsr = semicclon) amd buffer{le - 1] = epace ¢
le = le - 13
outi (char )}
4f syalchar] # 0 then
outi (space);
Iabaliy

if le > limelimlt + 3 tken
ragi(iodl;

A le » llmelimit then

S

¢learfullline (space);

erd oubt character;



J;:rc:cedur'e eleartull line (syimol )_;

’ symbol;
lnoteger
symiol)
comment clear full line' 18 ealled when an edited line 18 too long to be
output on & slingle line, It looks Tor the latest ovccurrerve of the
symbol specified by the parameter 'symbol\, ard 8plits the line at
this point. It outpubs the flrst part of the line amd pute ithe
remainir.\g characters at the beglinming of the next line, The .
procedure fails if 16 18 unable to find a point 8t which the iine
can be épnt 5
begin
integer
J
L3
] = 1le =~ 13

E'k = 1 gtep 1 untill lnelimlt - tabspaca X {taba - 1) +1 o
begin
4L buffar( j] = symbol then

Ecto labeld;

s[k] = pufler[ ji;
J=3-13
£nd;

ratl{100);

labellt 13

le = j;

1f symbol = semicolonm
cuti{semicolon);

tabs ;= tabs + 1;

nextliine;

le = le = 1;

for § = 1 gtep ! wmblk -1 dg
buffer[le + J} = 8[k - J};

1l ;= le + kj

tabs = taba - 1;

end clear full line;



T U SO A SN SR SO 1 T A S

procedure speclficatlonsordeclarations {declarations Vs
value
. declarations;
boglean

declarations;

¢ gmme nt Ir the Darﬂmete:r“ ol 'aepcificatmm or daelaratinm‘ 1z false,
then this procedura edits the value and gpecificatlon part of a
rocedure declaration, I the parameter is true, then the procedure

edlts a 1iat of declarsilons BReparated by demicolons ;)

begin
lapbal3 :j

If e = procadure and declarations then

begin
procaeclaration;
goto labe1l;
end
alse 1f ha = awiteh and declarations then
begin
Ecaniheacmea, besomes )}
nos
ent

elss Lf bs = library then
caallllbrarys;
goto labeld
e__n_q

elee il hA = comment Lhen

begin

commentstatement ;

goto 1abeil3;

2 |
elss If b8 = real 5)_£Ibe = lnteger or he = boolean or bs — array or bs = swlteh or bs = label or bw

string or ba = own _cﬁ.bs = value or bs = procedure then

begin

out (bs )

nba;

gobto iabel3;

em;

if 1o # tabspace x btabs + 1 then

eggin

tabhs = tabs + 1;

nextline s
iabe 114 :j

sean{comma, semicolon);

if by = semlcolen then
taba := tahs - 13

nextling;

if ba = comma then
begin
nbs;
#oko labe 1143
end;

nha g

gotyo .label:j‘;

end;

end specifiications or dec'Lar-atlons;



progedura procdeclaration;

) .
comme nk 'pz*nc declaration edlts a procedure declaration. The ocall of
statement must be extended LI Lt 1s necessary to take aacount of

procedures with code bodies}

begin

scan{semicolon, semicolon);

tabs t= tabs + 1{

nextlinej

nos;
spacificationsordeclarations(false);
if be = segment then

scan{semigolon, semicolon}

alse
begin
AL bs. = kaf9 then
codebody
slse
.statament;

AL be = semicolon then

out{ba)
else

ra11{107);
end;

tabe := ntabs[depthl;
nextline;

nextline;

nbaj

end proc declaration;



procedurs fall(n);

© yplue
nj
integer
it
comment ‘fail‘ outpphs tha gurrent
’failurﬁ‘
The
100 elear full
101 read string
o2
103  cepy round
104 bloek
108 identifler
196 out
107 prog declaration
108 cg¢all library
109 read string
110 block
111 code boly
112  sode body
113
114 " read symbol
114
$47  1f clausa
H
.begin
le ==
Af le > linelimit
linelimit
glse
lej
nextline;

It hen logks for the end of the progrem and exlts to the label

procedures in which the varicus fallure numbers are genarated are

line

line and a brief fallure measage,

oopy SqQuare brackets -

brackete

or labal

comment statement

for varlatle and list

print{ [ fail }, n);

labelt :;

readsymbol;

Af bs = begln Shen

betr

else if ba =

ectr

t= babr + 1

end then

1= eotr + 13

if wetr = ectr then

goto fallure

elae

goto labelbs

end fallj

then



procedurs axpressiqn(symbol};
yalue
symbel;
_ Anteger
symbol;

comment . This procedure edita a conditlcnal or Bimple expression. I
sbops wien -the current basle symbel 18 and or 'comm;‘ or atep

or whlle or 'symbof H

Begin
AL bs = 1f then

begln

tobe = Labs + 13

nextline;

1aheli9 EH

1fclause;

expreasion{else);

tabas 1= tabs - 1;

nextline;

outl{else);

nbsj

40 bs = 1f then
begin
out!(space};
goto labelld
end;

tabs :=ltnba + 13

nextline;

expression(symbol);

tabs := tabs - 2

end

begtn
label?0 13
Af ba = lrbracket then
copyroundbrackets
elge if bs = Isgbracket then
sopysquarebrackets;

if ba = end cr bs = comma OF bs = Atep O bs = while or b8 = symbol then

slse
begin
] out{ba);
nbaj
goto iabel20
end;
endj

end expreszlon}
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procedure lorvariableandlistj

comment ror variable eand list edits the first part of a for statement,

from for udpto and including do ;

begl

i

Af bs # for then
ra11{114);
tebs = taba + 13
scan{becomes, becomes);
label2’ :; o
nba;
soanicomma, do);
nextline;
if bs = comma then
#0to label2i;
nbs

end for variable and list;

precedure irclausa;

comment This procedure edits an il clausa }

egin
1f bs £ 1f then

ra1i{117);
out{bs)};
nbs;
expression then);
out{ba);
tabe := taba + 1}
nextline;
nbas

end 1f clausej



procedure statement;

commenbk ‘statement’ edite any unlabelled statement;

begin
labell :i;

Ar letterordligit then
begin
poseiblelebel(false);
goto lebell
end;

if be = {f then
begin
ifclauge;
goto labeli
eng;

AL ba = for then
begin
forvariableandlist;
Hoto label)
end;

AL bs = begin then
block{false);

label2z

Af ba = lrbracket then
copyroundbrackets

glge 1if ba = lggbracket then
copysquarebrackets

egloe if bs = 1f then

exprassion{semicolon)
#lse 1f bs = else then

begln

tabs := tabs - 1;

nextline;

outl1{elsa);

nbsj

if ba = 1f then

outl1(space)

else
begin
tabs := tabe + 1;
nextline;
end;

Eoto labell
end;
if bs # semlcclon gnd bs # end then
begln
out{ba);
nbsj
Hoto label22
end

end statement;



Eruca@uré poaslblelabel(1naart1ngaduwmyntatemanbluposaihle);
 yalue
insertingadunmystatementlisposslble;
bowolean

inseitingadummyatatementispossible;

comment (posaible labeli 1s called at the beginning of a statement 1f the statement
starts with a letter or diglh. 'pnsaible labef‘lnoks to ses if this
1dentifier or integer 1m followed by a colon: 1if 1t is then the
statement 1s labelled, the label is shifted haif a tab &s

the left and put on a llne by iltself;

begin
1n€eser

1,

di;
fdentiflerorlabel;

Al bs = colon then

zegln
Af tabs # U then
Leatn
di = (tabspace + 1) + 2j
le = le - dij
for i := tabepace X tabs + 1 - dl step 1 until le - 1 do
purfer(1] = bufferii + dil;
for 1 r= tabaspace X (tabs - 1) + 1 step 1 untll tabaspace X tabs - di do
burrer[ii 1= space;
end;
sut{colon);
nhaj

Lf bs # semicolon then

begin
Ar 1nsertingadunmystatementispossible then
' begln
out(semicalon);
nextline

end

end possible label;



prosedure copystring;
comment The twe procedures ’copy atr!.ng‘ and ‘read string\ edit a string
{ includlng nested strings }. Edibing characters are alsc copled

except any tab symbola which ccour lmmedlately after a newline symbolj

€ zin

F;

Af bulfer{le - 1) # space then

outl{epace)}
si.:artnfﬂbring 3 lej
readstring;

end copy string;
progedure readstring;

comment The two procedures Gcopy string' and ‘tead string’ edit & string
{ including nested strings ). Editing cheracters are also copled

except any tab symbols which occcur immediately after a newilne symbolj

hegin
inteper
EH
if be # lstroracket then
raii(;m I}
labelf :;
outi{bal;
1f lc¢ > lineldmit then
Tegin
lc := startofstring;
tabs := tabs + 1}
nextline;
tabs := tebs - 1;
"if le » startofstring then
fa11{109)3
startoefstring = lej
for I = startefstring gtep 1 upntil linelimit Qo
outt{buffer[1]);

end;
readaymbolj
Aif bs = lstrbracket then
begin '
readabr‘ing;'
goto labeld;
end
elge AT bs = nawline then
begin
tabs = tabs + t;
nextline;
tabs = tabs - 13
startofstring := le;
nbs;
goko labelB;
end
else Af be ¥ rstroracket then
Eoto label8s

end read string;




procedure copysquarebrackets;

comment Jcopy EQuare brackets edits a balanced syntactlic structure enclosed

in aquare brackets;

begin
1f bs # lsquracket then

¢ ofall{102);
igbal5 :j

out{bs);

nbs;

if ©ba = lrbracket then
Degin
copyroundbrackets;
goto labels
and;

Af ba = lsqbracket then
begin
copyaquarebrackets;
Zoto labelb
end;

Aif ba # rsqbracket then
goto label5;

end copy square brackebs;
procedure copyroundbrackets;

comnent ‘eopy pound brackets edlts a balanced syhtactlc structure enclosed

in round brackets;

bagl

:

if bs # lrbracket then
rall{1u3);
labeli2 13

out{bs);

nbs;

-if bs = letrbracket then
begin
copystring;
goto labelis
end;

Af bs = lrbracket then
begln
copyroundbrackets)
EOto labell?
endy

1f bs # rrbraciet then

gotp labell2;

end copy round brackets;
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grocedure block{inner};

value
inner; ’
boolean
inner;
comment block edits a block. If the paramater 'inner\ 18 true then the
block being edited is a statement of the enclosing blook and 1ts declarationa
and statements start with an extra tab. But if the value of 'inner’ 1s
false then the block %o be edited 1s s part of a condlilonal
or for statement and extra tabs are unnecessary.
end comments are copied except thet newline symbcls are 1gnored
and tab aymbols are repluaced by a spacé.
Dummy statements which are not followed by end are put on
a line by themsslves;
begin
out(begin);

betr i« bhetr + 13
depth == depth + i;
ntabs[depthj := tabs := tabs + [1f lrmer then 1 else 0};
nextline;
nbs}
specificatlonsordeclarations(true);
Iabell1 :; l
Af letterordiglt then
begin
possiblelavel(true);
£oto labeli?
end;
if bs = begin ihen

block(trus)

be = comment then
begtn
commentstatement;
goto labelll

end

glse 1f bs = library then

begin
aalllibrary;

goko labelll

end

statement}
tabs ;= ntaba[depth];
iﬁ,bﬂ = semlicolon then
Demin
out(semicolon);
nks;
Ar bs # end then
nextline;
goto labellt;

end;
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AL bs # end then
fall{104};

Af loner then
tabs := tabe -~ 1;

nextline;

out{end};

gotr ;= ectr + 13

depth := depth ~ 13

Af depth = U then

begin

nextline;

out(endmessage} |

haxtline;

Af id = 120 then
vegin
nobs;
if bs # endmessege fhen

ra1x{110};

end
end
elss
begin
labelt0 :;
readaymbol ;

1f bs = newllne then
goto labellu;

if ba = tadb then
begin
out{space);
goto latelll
ents R

if bs # end and be # else and bs # memicolon then
begin
out(bs);
£Zoto labellt
and;

end

end block;



procedurs callllbrary;

.
comment call library‘ edlts 4 Ilbrary call by assuming that the

call 1s followed by a comment}

egin
Inbs,‘
AL bs # comment Ghen
fail{108);
bs := library;
commentstatement;
out{comment};
labelld :;
1f butfer{le] # semicolon then
begln
le == lc + 1;
goto labelll
end;
lec := le + 13
nextline;
nextline;

end cali library;

procedure codebody;
- L -
comment code body edibts s procedure body written in KDF9 User-code;

begln
integer
1,
hH
scan(semlcolen, semicolon);
bs 1= newline;
labells 3
Af bs = newline then
peglh
nextline;
nba;
1.:- spage;

if bs = 23 or be = 27 or ba = 4§ or be = 53 then

begln
1 oe= bsi.
nba;
Eends
if ©bs £ nine then
begtn
1f 1 ¥ space Lhen
pegin
nextline;
out1(1);
end;
end
else
Begin

outl(tav);
for } =1 step ¥ until tabspace ~ 1 do
. outd ( tabdummy ) ;-
Ar 1 ¥ space then
outi(1)
end;
goto labellf;

end



@lse if bs = llbrary then
begln
nextllne;
outf library);
nks;
1f bs # lrbracket then
fatl{111);
label1é ]
nba; .
1f bs ¥ rroracket then
begin
out(ba);
£o0to labell6
end;
1 = Joj

out{semicolon)s

nextiine;
vut{lrbracket);
wuffer(i] := rrbracket;

io e 1+ 13
nbs;
if bs # semicolon then
fail{112};
out{bs);
nextline;
nhs;
gobo labells
end
alse Af bs # algol then
begin
cutl(ba);

1f 1o » linelimit Ehen

¢learfullliine{semicolon}j
readsymbol;
£obo labells;
end;
Af le # (tabs + 1} X tabspace + | then

nextline

le := tabs x tabspace + 1;
out{algol);
nvs;

end code bodyj

comment The declaratlons in algol edit end herej

comment hsslgn & suitable value to esach of the variables representing



gomment Assign a sultable value to gach of the verlables reprssenting an

’ A
Algol basic symbol. This ssction of algol edlt I3 machine dependent;

eapitala := 12}
and = 1473

array := 72}
becomes = 1813
begin = 140;
boolean = &7;
colon == 185;
comma 1= 166]
comment := 128;
divide == 1613

do = 2143

alge ;= 1653

end 1= 1563

equals := 162;
aqv 1= 195;

falae := 205;

for 1= 134;

gota = 1363
greaterthan := 194;
gteqﬁal = 1783

1f = 133;

lmp 1= 1793
intdlv = 1453
integer := G663
label = 121;
lrbracket := 1323
lsgbracket ;= 137;
lstrbracket.:m il
lessthan = 1303
iltequal := 1463
minus := 20§;
multiply := 177;
newline := 160;
nine := 9;

not == 131;
notequal := 2103
or := 163}

own = 143;

plus 1= 193;
progedure = 803
real := 65§
rrboracket := 1485
rsqbracket = 143;
ratroracket = 157;
semigelon :2-152;
space 1= $58;

step := 3§23
string := 1223
subscriptten := 103
switch := 88;

tab = 1743

then := 7493

true := 2213
until := 198;
value 1= 15%;
while := 1503
zers := 0

smallz := 63;



somment  Asslgn suitable values 0 the variables representing pseudo basic

algol ;= 1923
endmessage = 1903
axit = 2403

kdfg = 1763
1lbrary = 208;
segment 1= 224;
tabdummy := 2543

"
commernt Asslgn suitable weluas for the elments of 'apa‘ and spb arrays.

This part of ’algol edit 15 partly a matier of taste;

for 4 1= U step 1 unbil 255 do
spb[1] := spalil = O3
235 1 1= plus,
minus,
muliiply,
divlde,
iptdiv,
lessthan,
ltequal,
equals,
ghequal,
greaterthan,
notequal,
becomes,
and,
or,
not,
then,
elze,
colan,
eqv,
imp,
atep,
until,
while do
spblil = apal1] 1= 13
for 1 := real,
integer,
boolean,
procedure,
comment,
ir,
for,
Zoto,
oWn,
and,
retrbracket,
CcOmma
semicclon,
awitch de
spali] = 13
for 1 = do,
lstrbracket do
spbl1] = 1;
for 1 ;= kdr9,
library,
segment do
spalt] = 1;

symboiyg



comment Aeslgn the Inltial values to the global variables of

betr := depth t= acty = U
ba 1= = 1; .

le = 1}

illnemmber i+ tabg ;= 0
tabspace 1= 6}

1f 1d =120 then

begin
rindprog{ 20, dlscbuffer);
printtitief{od);
end;
nextline;
atart :j
nbay

il bs ¥ begin then
Degin
out(ba);
goto start

" end;
nextline;
blogk{trua);

end salgoledit;

‘algol edit’;



integer
. cases,
1,
id,
ne,
out;
open(20)3
out 1= read(20};
cases = read{20)};
1f (out = 10 gr out = 30) and cases > O then
open(out)
else
begln
open{30);
writetext(3¢, [ | o 1 error # in # initial * data [ ¢ ) ] )3
closa(30);
Goto boob2
end;
for i := 1 gbep 1 unkil cases do
bepln
no t= read{20);
id = read(zo};
£(1d=209£1d1120)§n_dno>0m
beglo
algoledit{no, 1d, ocut, bdob);
gap{out, }1 out = {0 then 200 else 1);
ona .
else
bagin
wrltetext{out, [ [ o ] error * In ® data [ ¢ ] 1 )3
Zeto bood . ’
end;
end;
boob 3
close{out);
boobZ 1}

cloge{20);
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