et of the programming langusae PASCAL, dsfinad
n Repoert No. 12 of the Institute for Infor-
Science at the E.T.H. in Zurich. This implsmentaticn of

L was designed for 2 PDP-8/E with 28-K words of processor
memory, running under the 05/8% cperating svstem,

RUNNING PASCAL-

L]

Source program  text may bes created or revised with iny
ef the 05/8 File Editers, including MUTOR(1:, EDIT 2nd TECD.
The standard source program suffix is PS5
To compile and run PASCAL-S progranms:

.R PASCAL

ADEV:OUTPYUT EX{DEV:SOURCE,DEV:INPUT.EX/Opticnis)

gutput file s5auUrcs input fils

[ the default input and outpuib “file’ is the ussr’'s terminzl 1

SEQUENCE of OPERATIONS

1. The Compiler prints 2 header, with version and date.
Z. The scurce program is listed on the ussr’s conscle 0n
the left of sach line is the descimal saddress of the code

generated by the line.

3. It syntax errors are detected, they are flagged on =
line immsdiately below the socurce program lims, thus:

20 COUNTER=COUNTER-1,
#HEad #51 ithe = is an srrord

he snd of the source program listing, thes numsric =
5 2 explained in plain lznguage. PASCAL-S then rzturn

{ rr
co r £
the 05/8% Momitor.

or
to

4. An error-free program is exscuted. At itz terminzticn.
the 05/8 Monitor is recallsd. Ths user mavy re-run his progranm
by typing START in response to 0S/8°s prompt {°.°). This opticn
is ussful when 1/0 is f{romite the user‘s terminal. Thsre is
way to respecify file I1/0 without recompilation; PASCAL-S hze no
RESET or REWRITE.

Defaults common to other 0S/8 programe apply also tg
PASCAL. For erxample, an output file without a device name i
written onto DSK:.

(1JMUTOR is & multi-user File Editor developed st HTL-Mosdling. Version

~

04 is specially adapted to writing PASCAL socurce code, as it permits in-

clusion by refsrence of previously-written PASCAL praocsdurses.



is Silent compilation, i.e., ne program listing is printed.
'H Helt after compilatisn, return to 05/8, wait for START.
EXAMPLES:

R PASCAL

¥ROOT/ S8 This runs DSK:ROOT.PS . Ne¢ program listing is
printsd. The input and cutput defsult to the user‘s
terminal.

.R PASCAL

*PLOT: {SYS:SFIRAL The prodgram SPIRAL .P5S en SYS: s
compiled, listed, and run. OQutput goes to PLOT:,
presumably & plotter. Input, if required, is taken
from the user‘s tarminal.

.R PFASCAL
ADTA3:LIST . 80¢(WAGES.DV,PTR:/H
.START DEK:WAGES . DV iz compiled and listed. when the

program  is STARTed. cutput goes to LIST.80 on
Dectape #3; input comes from ths paper tape readsr.
Handlers f{for PTR: generally vprompt with ° ; the
user, when ready, strikes the GRsasturn key or
equivalent.

The internal handler for terminal input prints 7 whensver
EOLN=trus and ksyboard input is wanted. EOLN is forced on  when
& program starts to run. The user then enters 2 line of datz as
required; the wuwswal 03/8 facilitiss ({rubocut, ‘U, linefsed
display}) are availabise.

Numeric data should end in one or more blanks (s
the number ends its line. Tvping no hlanks and R
& repetition of the ? prompt.

pac 1, eve
atn
g1

gs &n
urn  triggsrs

RUN-TIME ERRORS

These take the form ... Text.... ERROR AT xxx. The pro-
gram run is aborted. It can be re- START=zd (with, one zssumss,
different data}. The address =xxz should be compared with the
compiler listing of the sourcs program to localise the error.

SOURCE CODE

This is written, intersstingly, in excellent English and
includes some useful tables of core and field usage. PASCAL.SV
uses fields 0-3 at compile-time, with field & holding the error
messags explanaticns and the run-time initialization routine.
At run-time, fields 3-6 form the stack,; the top twe bits of the
stack pointer, plus 3, dstsrmine the field.

Page ii



Versicn 2 EXTENSIONS znd ENHANCEMENTE
1. A predetfined preocedurs ASCII( ... ) with variable number
of arguments, intended to cutput special characters. Ths format

is

A5CII(Aragl, ArgZ, ... ., Argii}

where the arguments may bs any lsgal PASCAL expression of tvps
Integer and specify the decimal ASCII code of ¢t
character. All 8 bits are transmitted, except that:

0 gives unpredictable results {(ths contents
location CHAR). Uss 236 for a pure null

of
charactsr.
141 (octal Z15) gives CR & LF, 1% gives CR only

Z. A predefined d{function RENDOM of tvp2 Rezl without
argument returns random numbers uniformly distributed in tha
gpen inferval 0,1 . The cvele length is arcund 2 33, The

random numbers alwavs appear in the same sequencs: to randomize,
enter the sequence at an arbitrary point by "eating” some
nembers.

[ Note: there is room in the once-only code at 060090
if. te include a3 call t¢ & rsal-time or svstem
clock, if available. Cf. ezamples in PATCH.ES . 3

3. WRITE('string‘:m).. .8 f{field width =zxpression iz nsw
zllowed zlso for strings and performs as dascribed in the PASCAL

4. The Rezl Output Conversicn Reoutine (SUPZ) of Version |
contained & subtle bug. The routine has besn complstely
redesigned znd sesms now somewhat optimal.

5 . A predefined procedure HALT, 1like S5TOP in BASIC or
FORTRAN .

AUTHOUOR DISTRIBUTETD by

Prof. Heinz Stegbausr Woligang Laber

HTL - Moedling Cheirman, German 12-bit SIG

Austria Mar Planck Institut {fusr Hirnforschung

Deutschordensirasss 46
D-6000 Frankfurt zm Mzin 71
Wezt Cermanv
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i PP AA S5 OC AZ LL . HH LL

/

{NOTES ON PASCAL-S COMPILER FOE PFDP-8/F
l‘==================:============:======

/

/

/

/AESEMBLING INSTRUCTIONS

;’ ________________________

/

/ R PALS

/ ADEV:PASCAL(DEV:PASCAL/X

/

/ R AESLOR

/ XDEV:PASCAL/9s

!

i .3A SYS PASCAL;:06000

/

/

’i

/ COMPILER/INTERPRETER LIMITE:

I e e e

/ 512 IDENTIFIERS

i &2 ARRAYS -- the listing savys 64 !
i &3 BLOCKS

/ 1980 STATEMENTS OF INTERMEDIATE CODE

{ 14 LEVELS

/ 8 CHARACTERS VALID IN IDENTIFIERS

{ 80 CHAR‘S/LINE MAXKIMUM FOR COMPILEER INPUT (NOT PROTECTED!)
/

/

/

/ DIFFERENCES from "WIRTH’S" PASCAL-S:

/ MAZINT = 2735 - | = 34359738347

/ REALS BETWEEN 2. 78E-309 RND §.98E+5307, PRECISION AROUT 5 0E-11
/ MAX . ARRAY-BOUNLS

/ MAX. CASE-ITEMS : -2048 ¢ N { 2048

/

{ EGF AND ECLN W I THOGGUT (IHRUT!

f

/ ADDITIONAL PREDEFINED PROCELURE HALT

/ MO LINE-SPACINE CONTROL CHARACTERS FROVIDED!
! { USE SFECIAL PEEDEFINED PROCEDURE ASCIL{HY )
/

{ OUTFUT LINE LENGTH NOT LIMITED {(USER‘S RESPOMSIRILITY!)
/

Page iv



(115
Ch.

CHANGES MADE to the MOEDLING CODE

1. The compile-time error messiges were vrenderad from
German intc Emglish. The run-time messzgss were in Englizh freom
the beginning.
Z. The libsrty has  ©been taken of mapping charzcters read
trom input {files, whether source (.P35! or runtims dats input.
The changesz are shown in the table below. Rrieflv, Horizontal
Tab and lowsr-csss lettsrs are now lsgal in source programs  and
in dats input filss. MNote that comments in PASCAL-S programs
should bs enclosed betwsen (% and %), since znd & becoms [ znd
J respectively.

Oeotal Character Becomes

11 {or 211} T:k One blank {(spacel

140 (or 3401 {Accent Lrave) One blank ispacsi

141 a A

142 b B

172 z Z

[y
3
£a3

el

[
b
G ¥ 4
ur
ol

177 Rubout {(Delztszl -

PASCAL-S compiles the following corrsctly:

Program Aboveds (Input, Output); (% zhow conversisn )
Var lowercase: integer;

Begin
for lowesrcase := 97 to 127 do begin
writeln,;
write (lowsrcase,’ “,Chrilowercase-321}
and
End .

Frogram Ycurlame(Input, Dutput); syntzx is =tandard for
81l PASCAL-S progrsms{(l). BRsadi{lin} znd Write{ln: are dirsctad
to this standard Input and Output, respectively.

‘Lowercase’ is significant to & characters (‘lowercas?)
At least one variable needs to be declared. even if no variables

are actually use

62 Eisenbasch & Sadler: PASCAL for Progrsmmsrs, Springsr-Verliag 1981,
&, page 122, "large main-{frame implementations of PASCA o



3. Accoerding to John Easton, the University cf Minnezotsz
experimented with PASCAL-S beiors daciding to write ihsir own
fuller implementatio cf PAECAL. There were two grammatical
cdditiss in PASCAL-3 that disturbed thsam:

The use of double-quote (") to enclose text when othear
s¢ singls-quots (apostraphe: © ), and,

(B} The use of pound-sign (#) 23 2 not-equzls sign, liks (3.

Since the double-quots rsguires the programmer to  do
something not standard in PASCAL, it has been removed. The
guoting character is now the apsstrophe (sinale-guots). To
qucte an  apostrophe, type it twice, e.g. Writeln ('PASCAL 'S

syntax’},

The pound-sign doesn’t imposs itself on the —programmer.
It might be considered an “snhancement’. 3 kit like ASCIIIN) and
RANDOM. But the vser should not expect enhanced cade ta be

o

portable to anothsr version of PASCEL.

4. The scurce changes made in PASCAL.PA are shown in
PASDIF.LS . Optional patches to RAMDOM and to the “#° syntaz
are shown in PATCH.ES . PASCAL-S has no overlavs: the .SV file

is easy to patch with ODT or with FUTIL.

NOTE: N. Wirth“s dsfinition of PASCAL-3 and & desscription of its oompiler
have been reprinted in 0. W. Barron: FASCAL, The Lanayzos z2pd its
Jmplemsntation, Wiley 1981{/198Z, Chapter 8.



Program ASCCHR (input, cutput
(¥ Compars Asciitfi
Var
counter, asciiccde
begin

for counter := 64 to £4 do
begin

asciicode := counter;

repaat
Write
Ascili
Write
ascii
untiil asci
(¥ don’t omi

writeln

end
end

54 @ @ 85
Y A A &6
86 B E a7
87 L O B8
68 D © 89
8y E E EaL
70 F F 21
71 6 & 92
72 H H 23
73 01 1 34
74 J J 95
75 K K 26
76 L L 37
77 MM gé
% N N 29
79 0 0O oo
30 F P 101
81 ¢ @ 102
32 Rk R 103
83 5 § 104
84 T T 105

¢G. Chase, 0.5.B.
Fortsmouth Abbey Schoo

December [987--February 1983

K
B

o—
=

o
=0

by

Lt T A

EE T~ T~ TS T e R T e A Y]

[0

g

with

P

«

v g
S ey

£

R e T

LT I TR e

o

aR

.

vii

[T [ETRN

w

Writel

£ 0 0

(oo B A~ s R e ]

o

=)

Lontl S N S & N o

R I
[ R S T TR
LN R -
[l S I )

<o

L S S P
€ ChoEDr
“LFOOD - an

110
111
11z
113
114
115
118
117
118
iy

[Py
(SRR
)

[ S SR T U Y
Lib T S S T )

GRS e G I

ChriN}

[ S

2 B e 25 e

Lol L B S = B )

[+

w

-

CF & Tad ) ke DY

L I <)

i) T



Some April Foclishnessz: footnobesz to PASCAL(L)

L. FASCAL is forgiving of type change from Integsr to Rezl,
thus “If Trunci{X} = X then ...’ is zccepted even though Trunc()
returns an integer. But otherwise the language is verv strongly
typed. Integsrs, Hezls, Boolsans, Chars: don‘t miz them!

2 PASCAL wants its semi-colons. Two faverita trzps are
after Program Moo (lnput, Cutputi; 2and Procsdure Foo {var Wu:
integer), . Likewise after Var Fee, Fie, Fo, Fum: integer:

In general, svery complate statement is
ceclon. Note, however, If Jy¥ Then J:=K Els
embed 3 semi-colon between 1f and Elss.

ended by semi-
Ji=t;, -~ dent

g

The semi-colon may, really should, be left ogut if the
next word is End or Uatil (but an End or an Until clause must
itself be ended with “;° -- unless, of courss, it be followed by
another End).

3 Frograms MUST begin with PROGEAM ... and end with EHD.
This is the only END that mav and must be followed by full stop.

Errors
4. Wirth’s write-up on PASCAL-5 menticns czre taksn ia
avoid superflucus error messiges:  those resulting {from an
ézriier program syntax errer. Still, PASCAL = structure makss
this difficult. You will oftsn get error messszges which sezm to
point at text which is, in fact, perfectly sound -- and would he
recognized as sound IF there hadn‘t besen that little mistske two

lines before.

The compiler flags an error when it‘s sures itz an
egrror; this may not be whare the prograsmmer msde his mistake.
Miseing semi-colons, for sxample, are usually missing bzfore______ the
text flagosd with #14

(1) PASCAL experts may mot read this page. It‘s toos embarrzssing.

]

Fage viil



3. Write (“text’:N) has beesn mentioned on Page iii.
Write {(realnumber:8:2) resembles FORTRAN F§ .2 or PRINT USING
"RHHEE 8~ But format :8:0 prints in esxzponentizl format,
net in F8.0 . A ruls of thumb is tz make formats wider than
seems, at first sight, necessarvy.
Write lintvalus: 41 is the 14 or "####" intsger format.
Bocleans
‘If SETUFF” is esquivalent teo “If STYFF = True
"1f Mot STUFF’ is sgquivalent to “1f STUFF = False
It iz often necsszzary to parenthesize Roolean =ipres-
sions. The operztor prescedence can czuse troubls (1) Jsrning:
an ‘And’ will test both conditions even if the first be found
false. I{f you don‘t want this try, z.a., IF &¢B Then IF C<D
Then
PAS April, 1983
(1) See PASCAL for BASIC Prosrammgrs, Addiscn-Wesley 19&3, pzges 54-53
"Operator Precsdence”.
Page iz
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PROGRAM STRINGS(INPUTHOUIPUI};
yar
linestore: array [1.. 803
singleton: char;
index: integer;
begin

index = 0;

(% Problesm hers: EQLN is

did a8 prstty good
while (EOLN = falss) or ¢
read {(sinaleton};
index = index+l;
linsstorelindzz] := =singl
end;

repeat write{ linestcreli
until indsx = 0,

writeln
end .

initizlly

1cb of bombi

index=0}

sgton

ndexl] I

index

foreed on, which
ng vs cemplataly )
do begin

c= index-l



Program NUBASS {(Input, Qutput),

(# PAS 5/83 Bass Conversion: & more “Pascally’ way to do it &)
var decvaiue, newbase integer;

{4 ST EEEESECESSCSSSSSSTrIoTsEZSssSxsssso-soaaa E ]
Procedure CONVERT (number, intobass: integer};

var remainder: integer;

REGIN

remainder := numbar mcd intobase;
number := number div intobasze;

If number 30 then CONVERT (number, intohzassz)}; (¥ Cail curselves ! %)
(4 Return {rom recursive descent X}
If {remainder > 9} and (remzinder { 1&) and {intochase = (&}
Then Case remainder of

10: Write (© A7),

11: ¥rite (© B},

1Z2: Write (© G°);

13: write (© D7),

1d: Write (7 E7};

15: ¥rite (© F*)

End (% using semicolon hers was & diszster #)
Else Write {(remainder:3}
ENT;
(x & & &+ F 2 & F & & 5+ F F T FEFF ST EEETEEEEE L] X}
BEGIH While Trus Do {4 the gimmick zgain %]

Beain
Writeln, Writeln;
Write (“decimal integer 7}, Rezd {decvaluszi;
write {'new base it 1 Rzad {nswbasze;;
CONVERT (decvalue. newhbzse!
End

END.



FROGRAM CHARS(INPUT,QUTRUT) (¥ PAS 4,35/83 &)

Type digitlist = arrav [1..41 of intagsar

Var index, columnZ: integsr;

{*::::=============:===:=:====:===:1,‘3._}

PROCEDURE OCTAL finvzlue: integer; wvar digits: digitlist});

Var subscr, guotient: intsgar;

BEGIN

For subscr := | to 4 do digitsisubscrl := 0 {¥ S¢rub ocut array 4}

subscr = 4,
While (nvalued) and (subscr:0) do

Beagin
quetient = nyalus div &:
digitsisubscr] := nvzlue - fiquotiesnt; (& Remainder %)
nvalue := quotisnt;
subscr := subscr-|

End

ENT;

{fzzzzzzs==z==sssszsszcssczzzszss====¥}

PROCEDURE CHARACTER{vaius: integert},;

Var subscr, lead, digitvalue: integer;
digits: digitlist,

BEGIN

Write{valus, "), oasciidvalus); write (“ 3]

OCTAL {walue, digitsi,
lead = ¢grdd” ), (¥ Lezding blank #i
for subscr = 1 to ¢ do Begin
digitvalue := digitsisubscril; (¥ Zave some time %1
if digitvalue » 0 thsn l=2ad := ord(’07}; (4 Mon-zero &1
Writel( Chrt{ lead + digitvaluz )} End

END;

(*=================================i}

BEGIN (% Main Program #)

Writeln;
fer index = | to I do

Write decimel char. octal 1.
Writeln, writeln,

For index := 32 to 78 Do Ezgin
CHARACTER (index};
Write (- *);
CHARACTER {index+48);
Writeln End,

index = 79, CHARACTER{indexz); Writeln; Writeln

END.



Program PYTHAG (Input, Qutputl
Var Oddvalue, Evenvalue intsgsr;
Pythagsum: rezl;
(* ::=====::::===================:========= f,l
Funciion GCF f(argl, argi: integer}: intsger
var intmodulon: intzger;
Begin
while argZ ¥ 0 deo
begin
intmoedule := argl med argZ;
argl = aral;
argz = intmedulc
end
GCF := &argil (4 return with this valus &)
End;
l‘* ================:======================= £ 3
BEGIN
Oddvalue := 3,
While CGddvzlue ( 100 do
hegin
Evenvalue = I,
Repeat
If G0F (Oddyalus, Evenvalue! = 1 then Bzgin
Pythagsum := S@K(0ddvalue) + SBGR(Evenvaius);
Pythagsum := SART{(Pvthazgsum;},
1f Pythagsum = Trunc{(Pythzgsum) thsn
Writeln(Oddvalue,Evenvalue,Pythagsum:12:1}
end,;

Evenvalus =

svenvaluse+?
Until evenvzlue

;100

Oddvalus := oddyalus+?
end

END.



Frogram NOSPY {input. Output); (# recursive facteorials PFAS 5/83 %1
Var pfwhom: integsr;

(REXKRIERAERAAF KR EKKK recyursive function: RS P S S S S R SRS T O

Function Factorigl (N: intesgsri: integsr,

(X gets an intsger returns ° an integer %}

{# Local variables are created and stored at zach leval of descent.

There are N diffsrent ‘Factorials’. &}
EEGIN
if N =1 then Factorial := | else Factorial := N % Factorial (N - 11:
ENTD;
(X***KK#EX##*E#*Z#&#iZ#**i!#ii§&t$tt§*i¥l&##4&1#*1*#1%%3*3%ti#)
BEGIN
WHILE TRUE GO Begin {# gimmick tc force repetition #}
ofwhom = 14, (¥ cur usual fzks, numbers zbove

13V gverilow integer size limits &}

while ofwhom = 14 do Bzgin
Write (‘Factorial of whom “}: Ezad (ofwhoml,; Writeln
end,;

Writeln { Factorisliofwhem! }; Writeln

End (% end of wretched gimmick %)
ERND.



Program HEABSORT (lInput, fOutputl; (¥ file HEA PE 9 Aprii “43 FA
(% ENUTH, Volume 3, 5.Z.3: Algorithm HH, Fage 146 4)

Var K: array [1.. 1001 of integer;
Ksave, left, right, zrravsize: intzger;

P ———— k)
PROCEDURE Arravwrite,

var index, beginlins, endline: intager;
Bagin

Writeln;
beginline :=1;

While beginline (= arrzysize do begin
endline = Zdbeginline - 1;

if endline } arraysize then endline := arravysizs,
Writeln,
For index

beginline to sndlins do Write { ¥lindsxl: 4 )

beginlins = andline + 1} znd;
Writeln
End;
(£ oo ccmecsscssmssssmsss s SO
PROCEDURE SIFTUP,
Var is J: integer;

KGEKsubkJ: boolean; (¥ iz K »= K[31] ? %}
BEGIN
i = left; KGEKsubd := false,
While (j <= right) and (KEEKsublJ = {fzlse!} do
Begin

Por= b1 = ¥

(¥ the next “if’ protects us from froem K [impossibles] %1
if j ¢{= right then bagin
(% chocose the larger of the I ‘“sons” 41}
if 1 { right then if K[3] ¢ Ki3+1] then } := 1+1;
KGEKsubd := { Keave = KL[il 1,
if not KGEKsubJd thenm KI{il = Kij

KLil = K=zaye

(8 ---- S ——— m——- X}
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E
I X

1N

ey

Arravsi
wWrits
Read

Far

Arraywr

leit =

While 1
left :=
Ksave

Arravwr

Whiles r
Ksave
right

K[1] :=
Arraywr

END.

(AAEkRfEsSlw M A I N P

ze = 101; While arravsize
{ "Mumber of items to sort -- 100
farraveizel

ite;

1 + arrsysizs div 2, right :=

{%X Phase {: Initial Hezp

sft y 1 do

leift - 1,
= Klieftl; SIFTUP
ite;

=

M

(% Phasze I: Excrete znd re-Hsap %)

iaght 3 1 de
= Klrightld; Kiright]l := K[13];
= right - 1; SIFTUP

(% Phase 3: End Game #)

Kirightl;
ite

begin

end,;

SLowhAEEE 45005

tegin

end;

wWE'rs

sorting

%)



Program BIRTHD {Input, Quiput!; (% PAZ 13, IS5-Apr.-1983 %}

const Year = 365; Yearpluzl = 35§,

Var Classsize: integer
Probability: real;

BEGIN

Probability 1.4, (% of HO two having sams birthdey 4}

Classsize = §;

While Probability 0.5 do

Begin
Classsize = Classsize + 1,

(¥ note the automatic conversion from

integer to real itvype in the mext linse: %}

Probability := Probability % (Yearplusl - Classsizes) / Year;
Writeln {(Classsize, PFrobability:1d:6}

End;

Probability := 100.4(1 . -Probability); {%¥ invert, convert to per cant #)
Writeln {("With’ ,Classsize:3,  studsnts, chances arse’ Probabilitv:7:2,7 %7},

Ascii (9}, i{% why not be maughty? ¥}
Writeln (7. . that &t least cone birth dats is not unigue!’}

END .



