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The ALGOL 60 Report.

Throughout +the present Manual reference is made to the ALGOL 60 Re-
port or +the Revised ALGOL 60 Report. The differences between these two
documents are slight and do not influence the numbering of gections. The
full references of these reports are as follows:

J. W. Backus, et. al., Report on the Algorithmic Language ALGOL 60 (ed.
P. Naur), Numerische Mathematik 2 (1960), pp. 106-136; Acta Polytechnica
Scandinavica: Math. And Comp. Mach. Ser. no. 5 (1960); Comm. ACM 3 no. 5
(1960), pp. 299-31k,

J. W. Backus, et. al., Revised Report on the Algorithmic Ianguage AILGOL
60 (ed. P. Naur), Regnecentralen, Copenhagen (1962), Comm. ACM 6 no. 1
(1963), pp 1-17; Computer Journal 5 {1963), pp. 349-36T; Numerische Me-
thematik (in press).




INTRODUCTION. 5

INTRODUCTION.

The decision that an ALGOL compller for the GIER should be written
wes mede in Jeanuary 1962. The work was started almost immediately and in
August 1962 a preliminery version of the compiler could be distributed to
all GIER instellations. This version was complete except for some sten-
dard input and output procedures. The first definitive version, which al-
so corrected a number of errors found through the extensive practicel use
of the preliminary version, was distributed in February 1963.

Like its predecessor DASK ALGOL the GIER ALGOL lenguege lies suffi-
cliently close to the ALGOL 60 reference language to meske it practical to
use the ALGOL 60 Report directly as the basic manual. The exmct apecifi-
cetions of GIER ALGOL are then defined through the set of corrections and
additions of the ALGOL 60 Report given in the present Manuel. Because of
this intimate relation to the ALGOL 60 Report the numbering of sections
within the present Menual have been chosen to be a direct continuation of
the section numbers of the ALGOL 60 Report.

Since there is &lso & considersble interest in the differences be-
tween GIER ALGOL and DASK ALGOL the section numbering of the MANUAL OF
THE DASK ALGOL LANGUAGE have been retained through the mejor part of the
present Manual. Because of the greater gemerality of GIER ALGOL severel
sections have become empty through this preceution. The more important
differences between the two Manuals touch the following sections: 6.5, 7,
8.1' 802. 8-3-1' 8:3-6' 8-&-1' 8.}4.3' 8-8' 9.1| 9.2.3"9-2-6| 9-""-3.6.
9.5.3. 9.8"'9-12' 10' 11' B.ppendix 1"5-

The Manual was typed by XKirsten Andersen.




6 6. B-CHANNEL PUNCH TAPE CODE AND FLEXOWRITER KEYBOARD,

6.1. PRINTED SYMBOLS.

Lower Upper Code Lower Upper Code
case case case case
a A ;) 00 .« 0, W W y, O .00 ,
b B , 00 . 0 , X X , 00 .000,
] Cc , 000 . 00, ¥ Y y 000, .
d D y 00 .0, z A ¢y ©0 0. O,
e E } 000 .0 0, » £ \ 000 ., '
f F , 000 ,00 , ] 7] , O 00. 00,
g G ;y 00  L.000, 0 A r O . .
h H , 00 O. ' 1 v ' « 0O,
i 1 , 0000. O, 2 x ' . 0
J J , 00 . 0O, 3 / \ o . 00,
k K , 00 .0, L = . .0
1 L y O . 00, 5 \ 0 .0 0,
m M , 00 .0 6 \ o .00 ,
n N ) .0 0, 7 \ . 000,
o 0 , 0 .00 , 8 , 0. \
P P { 0 0 .000, 9 ) \ oo. O,
q Q , O 00, ' . ©  ©000. 00,
r R ¢ O 0. O, . : , 00 0. 00,
s S , 00 . 0 , - + y O . )
t T , O . 00, < > ¢ 00 . 0O
u U , 00 .0 , _ | . 0.00 ,
v v , 0 .0 o0, The key for _| does not advance the carriage.
6.2, TYPOGRAPHICAL SYMBOLS.
IOWER CASE , oooc. o , UPPER CASE , oocco.0 , SPACE o .
CAR RET , O . ¢ TAB 000,00 ,
6.3. CONTROL SYMBOLS.
STOP CODE o. oo, TAPE FEED , oooo.000, PUNCH ADRES ,o . 1
PUNCH OFF , o o.000, PUNCH ON y, 0 0.0 , AUX CODE , 0.0 ,

PUNCH ADRES end AUX CODE insert their respective codes when depressed
simultaneously with any other key.

6.4. FLEXOWRITER KEYBOARD.

START STOP PUNCH AUX STOP TAPE
READ READ ADRES CODE CODE FEED

TAB PUNCH x / = 3 [ 1 ( ) A v | PUNCH
OFF 2 3 4 5 6 7 8 9 o0 1 ON

LOWER A S D F G H J K L £ ¢ LOWER
CASE a s d f g h J k 1 @ @ CASE

UPPER Z X € VvV B N M " : + UPPER

CASE A b'd c v b n m ' . - CASE




6.5. NUMERICAL REPRESENTATIONS. 7

6.5. NUMERICAL RFPRESENTATIONS.

In the following teble the characters have been erranged according to
the numericel equivelent of the hole combination (after removel of the pa-
rity check hole). The first colum gives the decimal value of the charac-
ter, the second and third columms give the lower end upper case character
respectively, and the fourth column conteins a G in the cases where the
charecter is available only in GIER but not on the flexowriter

LOWER UPPER LOWER UPPER
0 SPACE 32 - +
1 1 v 33 J J
2 2 % 3 k X
3 3 / 35 1 L
b 4 = 36 m M
5 5 37 n N
6 6 g %8 0 0
7 7 39 P P
8 8 ( Lo a Q
9 9 b r R
10 (NOT USED) L2 {NOT UST™D)
11 STOP CODRE L3 @ o
12 END CODE, Lh PUNCH ON
13 8 A G Ly (NOT USED)
14 _ | k6 (NOT USED)
15 (NOT US¥D) L7 (NOT USED)
16 0 A L8 s £
17 < > Lo a A
18 8 s 50 b B
19 t T 51 o ¢
20 u U 52 a D
21 v ' 53 e E
22 w W 5l f F
23 x X 55 g G
ol y Y 56 h '~ H
25 2 z 57 i I
26 (NOT USED) 58 LOWER CASE
27 , 0 . 59 . :
28 CLEAR CODE 60 UPPER CASF
29 R¥D RIBBON G 61 SUM CODE
30 TAB 62 BLACK RIBBON G
31 PUNCH OFF 63 TAPE FEED

6l CAR RET




S T.1. BASIC SYMBOLS.

7. THE RELATION BETWREN GI®WR ALGOL AND ALGOL 60.
T+1. BASIC SYMBOLS.

Telelse Single character symbols.
Telels1ls Letters and digits. GITR ALGOL adds the letters

kg g
to the reference alphebet. The appearance of gll letters and digits may
be seen from section 6.
Telel.2. Delimiters. As apparent from section 6 the following simple re-
ference language symbols are directly available in GIRR ALGOL:
+—x/<=>\//\'-1n:;()[]

Tele2. Compound symbols.

Compound symbols must appear exactly as shown in this section, with-
out additional SPACE or CARRET symbols.
7T+142.1. Underlined words. Underlined words are produced in GIER ALGOL by
depressing the underline (_) key immediastely preceding esch letter of the
word. The symbols are the following:
true false go_to 1if then else for do step until while comment begin end

e e b e ot s - e o v g i i e e W ey
e o et St ——— —— o ——— - - T ——— —

0 to.
?:1.2.2. Compound symbols similar to reference languege. The following
compound symbols, most of which are produced by combining the underline
(_) or stroke (]S with other characters, are similar to those of the re-
ference langusage:

< 2 4 = oia

Tele2.3. Compound symbols differing from reference language. The follow-
ing compound symbols show & noticable deviation from the reference lan-

gusge:
Reference lengusge 1 = — D + >
GIER ALGOL A -, N ¢ i =>

T.2. USE OF comment.

Following the delimiter comment eny sequence of characters speci-

fied in section 6.5 1s admitted up to the first following semicolon (3).
Comments have no effect in GIER ALGOL.

7.3. THE TREATMENT OF VARTABLES OF TYPES integer AND real.

—— " - -

Variables of types integer end reel are represented by normsl floe-

o o g T s

ting point mmbers in GIER. Therefore integers must be confined to the
ranges;

- 2T29 = - 536 870 912 < integer < 536 870 911 = 2P2g - 1
while the range of non-zero real varisbles is:

2N-512) = 7.458,-155 < ebs(real) < 1.341,15k = 2512

—_— e _

v
- A




If in the course of a calculation an expression, which according to the
rules of section 3.3.4 is of type integer, ylelds a result outside the
range for integers, the result will be represented by too few signifi-
cant figures and will therefore in general be inexact.

Round-off from type reel to type integer is performed by means of
the built-in machine instructions for conversion from floating form to
fixed form and back again (tkf -29 nkf 39). This implies that real re-
sults in the range from 0 to 2129 will yield correct integers on roun-
ding, while reals in the range from 2?29 to 2T39 will be rounded to an
integer having too few significant figures. Real results larger then 2¢39
will yield completely erroneous results 1f rounded.

The accuracy of a resl number will correspond to 29 significant bi-
nary digits. Thus one unit in the last binary plece will correspond to &

relative change of the number of between 2,~9 and hw-9.

7.4. RESERVED IDENTIFIERS.

A reserved identifier is one which may be used in a program for a
standard purpose without having been declared in the progrem. If the
standard meening iz not needed in a program the identifier may freely dbe
declared to have other meenings.

The complete list of reserved identifiers arranged alphabetically is
as follows:

Identifier Reference Identifier Reference
abs 3.2.4 streng 9.6
arctan 3.2.4, 7.5 smttegn 9.10
cos 3.2.4, 7.5 tast 9,8
entier 342.5, T+5 taststreng 9.8
exp 3.2.4, 7.5, 11.7 tasttegn 9.9
fra tromle 10.5 tegn 9.11
1n 3.2.4, 7.5, 11.7 til tromle 10.5
Iyn G.12 tromleplads 10.5
les 9.4 tryk 8.3
lmsstreng G.6 trykende 8.7
lmst 3.5 trykklar 8.7
l=stegn G.9 trykkopl 9.7
sign 3.2.4 trykml 8.5
sin 3.2.4, 7.5 trykslut 8.7
skrv 8.3 trykstop 8.6
skrvkopi 9.7 tryksum 8.7
skrvml 8.5 tryktab 8.6
skrvtab 8.6 tryktegn 8.8
skrvtegn 8.8 tryktekst 8.h
skrvtekst 8.4 tryktom 8.5
skrvvr 8.6 trykvr 8.6
sqrt 5-2-h. Ts5




10 T«5. STANDARD FUNCTIONS.

T«5« STANDARD FUNCTIONS.

Te5e1. Accuracy.

. The slgorithms for calculating the standard functions arctan, cos,
exp, 1n, sin, and sqrt, incorporated in GIER ALGOL will all yield results
having an error less than that which corresponds to about 2 units in the
last place of the result or the argument, whichever glives the greater er-

TrOTs

705.2‘ AlE.I‘mS.
Certain misuses of the standard functions will cause termination of

execution of program (see section 11.7). Note however, thet 1n{0) will
supply the result -9.35,49 and not call the alarm.

T+6. ARITHMETIC EXPRESSIONS.

The treatment of arithmetic types and the accuracy of real arithme-
tics is described in section 7.3. Alarms are described in section 11.7.

T+7+ (This section has been deleted).

7T.8. INTRGERS AS LABWLS.

Integers cannot be used with the meaning of lebels in GI¥R ALGOL.

7T+.9. FOR STATEMENTS.

In GIER ALGOL a subscripted varisble is permitted as the controlled
variable in a for clause., The identity of the variable will be establish-
ed once at the beginning of each activation of the for stetement and
changes of the values of subscript expressions in the course of the exe—
cution of the controlled statement will have no influence on which vari-
able is used as the controlled one.

7.10. PROCEDURE STATEMENTS.

T+10s1. Recursive procedures.
Recursive procedures will be processed fully in GIER ALGOL.

7.10 24 Handling of ty’peSo

The types integer and reaml will be handled according to the pre-
scriptions of section 4.7.3 except in the case that & formsl parameter,
which is specified tc be real and to which assignments are made, in the
call corresponds to an integer declared variable. This special case will

— e s Wl o

be treated incorrectly in GIER ALGOL.

. — -

— o e




7T.10. PROCEDURE STATEMENTS. 11

Tel0e3. Extended list of standard procedures.

All input and output functions are in GIXR ALGCL expressed as calls
of standard procedures. These calls conform to the syntax of calls of de-
clared procedures (cf. section 4.7.1) end also should be regarded in all
other respects as regular procedure calls or function designators, as the
case may be. This specifically includes the activation of a standsrd pro-
cedure through its identifier mppeering as an actusl parameter of a call
of a declared procedure.

7.11. ORDER OF DECLARATIONS.

In GIER ALGOL declarations may appear in any order 1in the block
head.

7.12, Own.
In GIER ALGOL own can only be used with type declarations, not with
array declarstions.

7+.13. PROCEDURE DECLARATIONS.

7.13.1. Recursive procedures.
Recuraive procedures will be processed fully in GIER ALGOL.

T.13.2. Arrays cslled by value.
GI®R ALGOL cannot handle arrays called by value.

Te13.3. Specifications.
The specifications for formal parameters must be complete i.e. each
parameter must occur Just once in the specification part.

7.13.k. Labels called by value.
Labels cannot be called by value in GI®R ALGOL {the Revised ALGOL 60
Report leaves the question unanswered).

7.14. GENERAL LIMITATIONS.

GIER ALGOL imposes a number of limitations caused by the finite size
of the tables used during compilation. HOwever with one exception these
limitations shall not be mentioned further here partly because only very
exceptionel programs are likely to exceed the capacity, partly because a-
larm messages durlng compilation will indicate when they are violated
(see appendix 4). The exception 1s the limitation that the number of
variables which are active simultaneously at any time during the execu-
tion of a program must be confined to ebout 700. This problem is discus-
sed In detall in section 10.




12 8. STANDARD QUTPUT PROCEDURES.

8. STANDARD OUTPUT PROCEDURES.

Qutput of text and results from a program will be controlled by
means of output procedures permanently available to the translator (i.e.
without explicit declarations). The output will be provided in the form
of 8-channel punch tape or printed copy. The symbols and S—channel code
given 1in sectiorn 6. 8-CHANNEL PUNCH TAPE CODE AND FLEXOWRITER KEYBOARD
will be used.

8.1. CONTROL OF TYPEWRITER AND QUTPUT PUNCH.

Half of the standard output procedures are available in two forms,
one controlling *ne output punch (identifier begimming with tryk), the
other controlling the on-line tvpewriter (identifier beginning with
skrv). By operatcr intervention it is however possible to meke a free
cholce of the output unit corresponding to the two sets of output proce-
dure identifiers. See the section 11.6 CHOICE CF OUTPUT UNITS OR STOP
RUN.

8.2, IDENTIFIERS AND MAIN CHARACTERISTICS.

The identifiers and main characteristics of the standard output pro-
cedures are the following: ’

Identifier Example, reference Effect
tryk tryk({+d ddd},q*Z) Outputs the values of an arbitrary
skrv section é.}. number of arithmetic expressions in

a specified layout. Other output
cperations may also be inserted as

parameters,
tryktekst skrv({(Q = }) Outputs a specified string of sym-
skrvtekst section .ﬁ. bols, '




t
i

|
;
|
!

trykml
skrvml

tryktom

trykvr
skrvvy

tryktab
skrvtab
trykstop
trykende

trykslut

trykklar

tryksum

tryktegn
skrvtegn

trykkopi
skrvkopi

8.2, IDENTIFIERS AND MAIN CHARACTERISTICS. 13

trykml(8-n)
section 8.5.

tryktom (100)
section 8.5.

skrvvr
section 8.6.

tryktab
section 8.6.

trykstop
section 8.6.

trykende
section 8.7.

trykslut
section 8.7.

trykklar
section 8.7.

tryksum
section 8.7.

skrvtegn (k9)
section 8.8

trykkopt (4</3})
section 9.7.

Qutputs & specified number of
SPACEs.

Punches & specified number of TAPE
FEED symbols.

Outputs one CAR RET symbol.

Qutputs one TAB symbol.

Punches one STOP CODE symbol.

Punches one END CODE symbol.

Punches one PUNCH ON symbol.

Punches one CLEAR CODE symbol and
sets internmal sum of punched symbols
to zero.

Punches a STOP CODE, a SUM CODE and
a code representing the sum of the
symbols punched since program read-
in, last trykklar or last tryksum.

Outputs +the character corresponding
to the value of the parameter.

Copies a section of the input tape to
the output, the section being speci-
fied through a parameter,

It holds for all standard output procedures that each output opera-
tion will cause an addition to an internal ' variable of a number which is

equivalent to the character.

This may be used for checking purposes by

mesns of the mechanisms described in sections 8.7.2 and 9.2. It should be

noted, however,

that for the checking to work correctly the output tape

must not include any character which has been produced by & skrv - ope-
ration (cf. section 8.1).
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8.3. STANDARD PROCEDURES: tryk, skrv.

8.3.1. Syntax.
<sign> ::= <empty>| - | + | +
<exponent layout> ::= ,<si | <exponent layout>d

<zeroes> ::= 0 |<zeroes>0 | <zeroes>,0
<positions> ::= d | <positions>d | <positions>,d
<0-positions> ::- <positions> | <D-positions>0—| <0-positions>,0
<decimal layout> ::= <0-positions>|<0-positions>.<zeroes>| B
<positions>.<0-positions>|.<0-positions>
<layout tail> ::= <decimal layout>|<decimal layout><exponent layout>
<ayout> ::= <sign><layout tail>|<sign>n<layout tail>|<sign> n|
<sign>n,<layout tail>
<general layout> ::= ¢<layout>}|<formal parameter>|(<layout expression>)
<dayout expressi-m> ::= <general layout>|
<if clause><general layout> else <layout expression>
<output statement> ::= <tryk statement>|<tryktekst statement>|
<trykml statement>|<tryktom stetement>|<trykvr statement>|
<trykteb statement>|<trykstop statement>|<trykende statement>
<trykslut statement>|<trykklar statement>|<tryksum statement>
<trykkopi statement>|<tryktegn statement>
<tryk parameter> ::= <arithmetic expression>|<output statement>
<tryk parsmeter list> ::= <tryk parameter>|
<tryk parameter list>,<tryk parameter>
<tryk statement> ::= tryk(<layout expression>,<tryk parsmeter list>)|
skrv(<layout expression>,<tryk parameter 1ist>)

8.3.2. les,

tryk({dad.oo}, P, trykvr, tryktekst (4<Q=}), w +s)
skrv ({- -ddi,epsilon/16)

tryk({dd,daa},q, trykmi(5), tryk({.ada},q) ,W, t-3)

tryk(if s>0 then f1 else f2, Sum)
tryk(l, p-q, s+t)

8.3.3. Semantics.

A call of the procedure tryk or skrv causes the followlng treatment
of the parameters specified in the tryk parameter list:

Arithmetic expression: the value will be printed in the layout sup-
plied in the first parameter of the call.

Output statement: the call of the statement will be executed.

8.3.k., The layout.

The layout expression will be evaluated once at the beginning of the
execution of the tryk or skrv statement. The evaluation will take place
in a wey which is completely analogous to that of other expressions (cf.
section 3.3.3). The finel value must always be of the form {<layout>}.

The symbols of the layout give a symbolic representation of the di-
gits, spaces and symbols as they will appear in the printed number. In-
deed, the finally printed number will have exactly the same number of
printed characters as 1is present in the layout (except in case of alarm
printing, see section 8.3.6). The various symbols of the layout have the
following significance:
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8,3.4,1, Sign. The four possible symbols in the sign position signify the
following:

8.35.4,1.1. Empty. The number is supposed to be positive. No sign will be
printed. If & negative number is encountered, an alarm printing will take
place (see section 8.3.6).

8.5,4,1.2. - . The sign will always be printed using SPACE for positive,
and - for negative numbers. It will, if possible, move to the right, ap-
pearing as the first or second symbol to the left of the first digit (a
layout SPACE may appear in between) or immediately in front of the deci-
mal point.

8.3.4,1.3. + . The sign will always be printed using + for positive and
- for negative numbers. It will, if possible, move ‘o the right, as in
8.3.4.1.2 abhove.

8.3.4.1.4k, + . The sign will always be printed, using + for positive and
- for negative numbers. It will be printed as the first symbol of the
nunber, before any SPACE or digit.

8.3.4,2, Digits. Letters d and n represent digits. Letter n may only ap-
pear as the first symbol following the sign. The total number of letters
d and n gives the maximum number of printed significant digits (cf. sec-
tion 8.%.8).

If n 18 used in the first digit position, proper decimal fractions
will be printed with a O in front of the decimal point and the integer O
will be printed. If d is used these O-digits will be replaced by SPACE.

8.3.4,3, Zeroes. Zeroes may appear at the end of a decimal layout. They
influence the representation of the number in the following manner: If m
zeroes are present at the end of the decimal layout the exponent printed
will be exactly divisible by m+l, For this to be possible at the same time
as the position of +the decimal point within the complete layout is kept
fixed -the significant digits of the number are allowed to move toc the
right, using the positions of the symbols 0O, depending on the magni tude
of the number. If no exponent layout is included the exponent O is under-
stood and the above rule holds unchanged.

8,%,4.4. Spaces. Spaces will be inserted in all positions where the symbol
L appears. The symbol , may within the layout be replaced by SPACE the ef-
fect of SPACE being the same.

8.3.4,5, Decimal point. The decimal point will always be printed in a fix-
ed position within the layout. If decimals are printed it will appear as
. otherwise as SPACE.

8.3.4.6, Scale factor. The scale factor will be printed in the same way as
in the language. The symbol ,, will appear immediately in front of the sign
of the exponent, If the scale factor is 1 the symbols . and following will
appear as SPACEs. Note that it is not possible to print an exponent part
without a decimal part.

8.3.5. Round-off.
All numbers will be correctly rounded to the number of significant
digits printed. T




















































































































































