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The Rosetta Stone, 196 BC
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MINUTES OF E,C, MEETING #4

Date -~ November 29, 194b
Time « 9:00 A.M,
Place -« Office of A, W, Vanoe

Present: G. W, Brown
J. P. Eckert
H, H. Goldstine
Js vYon Neéumann
.J. A, Rajchman
W. Tukey
. W, Vanoe
K. Zworyxin

<P®Y

1. Construction of Block Diagram
The whole device, in general arfangement, consists of inputs and

outputs, memory, control, and arithmetlcal parte as shown:
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Agsume, for this discuselon, that we are in the least favorable oase,
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MINUTEE OF THE MEETING OF

THE COMMITTEE ON TH®E FLUCTRONIC COMPUTER
HILD IN THE DIRECTOR'S OFFICE,

OF THE INSTITUTE FOR ADVANCED sSTUDY

TURSDAY, NOVEMBER 6, 1945

PRESRENTY Desu Toylor, Dr. Engstrom, Dr. ven Neumsun,
Pr. Veblen snd Dr, Aydelotte.

(1) Dr. hdydelotte outlined in some deteil the progress
which has been made so far in financing the project. The estimated

cost 18 $300,000. The Trustees of the Institute neve underwritien

tho project to the extent of 0100.000, the SCA has obligated unlt
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June 5, 1947

Professor John von Neumann
Institute for Advanced Study
Princeton, New Jersey

Dear John:

I am a 1ittle troubled about the tea service in the
elcotronic computer building. Apparently the members of your
staff consume several times as much gupplies ag the same number
of people do in Fuld Hall and they have been especially unfair
in the matter of sugar. BSugar i1s rationed and for a member of
your gtaff to oome up her¢ Ee THOmMDEOH did an’ carry dovn a
large quantity of sugar in excess of your rationsg is not cricket.
I undergtand, furthermore, that the tea 18 served in several
different places, Ve have never underteken in the Institute
- %o provide tes service in a large number of private offices
and I should 1ike to raise the question whether it would not
be better for the computer people to come up to Fuld Hall at
the end of the day at five o'clock &n the afternoon and have
- thelr tea here under proper supervision, The only alternative

seens to me to be to establish eomeé central place in the computer
bullding =nd have proper supervision there. :
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Table 4.2

Computers built using the IJAS computer design

AVIDAC
BESK

BESM
DASK

GEORGE
IBM 701
ILLIAC
JOHNNIAC
MANIAC
MSUDC
ORACLE
ORDVAC
PERM
SILLIAC
SMIL
TG
WEIZAC

Argonne National Laboratory

Swedish Board for Computing
Machinery, Stockholm

Academy of Sciences, Moscow

Danish Academy, Institute of
Computing Machinery

Argonne National Laboratory
IBM Corp.

University of Illinois

RAND Corporation

Los Alamos Scientific Laboratory
Michigan State University

Oak Ridge National Laboratory
Aberdeen Proving Grounds
Technische Hochschule, Munich
University of Sydney

Lund University

International Telemeter Corp.
Weizmann Institute, Rehovoth

1953
1953

1955
1957

1952
1952
1954
1952

1953
1952
1954
1956
1956
1955
1955
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REPORT ON THE ALGORITHMIC LANGUAGE ALGOL 60%*
P. NAUER, EDITOR

Dedicated to the Memory of WiLrram TURANSKI

SUMMARY

The report gives a complete defining description of the
international algorithmic language ALGOL 60. This is
a language suitable for expressing a large class of nu-
merical processes in a form sufficiently concise for direct
automatic translation into the language of programmed
automatic computers.

The introduction contains an account of the preparatory
work leading up to the final conference, where the language
was defined. In addition, the notions, reference language,
publication language and hardware representations are
explained.

In the first chapter, a survey of the basic constituents
and features of the language is given, and the formal
notation, by which the syntactic structure is defined, is
explained.

The second chapter lists all the basic symbols, and the
syntactic units known as identifiers, numbers and strings
are defined. Further, some important notions such as
quantity and value are defined.

The third chapter explains the rules for forming ex-
pressions and the meaning of these expressions. Three
different types of expressions exist: arithmetic, Boolean
(logical) and designational.

The fourth chapter describes the operational units of
the language, known as statements. The basic statements
are: assignment statements (evaluation of a formula),
go to statements (explicit break of the sequence of ex-
ecution of statements), dummy statements, and pro-
cedure statements (call for execution of a closed process,
defined by a procedure declaration). The formation of
more complex structures, having statement character, is
explained. These include: conditional statements, for
statements, compound statements, and blocks.

In the fifth chapter, the units known as declarations,
serving for defining permanent properties of the units
entering into a process described in the language, are
defined.

The report ends with two detailed examples of the use
of the language and an alphabetic index of definitions.

CONTENTS

INTRODUCTION
1. STRUCTURE OF THE LANGUAGE
1.1. Formalism for syntactic description
2. Basic SymBoLs, IDENTIFIERS, NUMBERS, AND STRINGS
Basic CoNcepTs.
2.1. Letters
2.2. Digits. Logical values.
2.3. Delimiters
2.4. Identifiers
2.5. Numbers
2.6. Strings
2.7. Quantities, kinds and scopes
2.8. Values and types
3. EXPRESSIONS
3.1. Variables
3.2. Function designators
3.3. Arithmetic expressions
3.4. Boolean expressions
3.5. Designational expressions
4. STATEMENTS
4.1. Compound statements and blocks
4.2. Assignment statements
4.3. Go to statements
4.4. Dummy statements
4.5. Conditional statements
4.6. For statements
4.7. Procedure statements
5. DECLARATIONS
5.1. Type declarations
5.2. Array declarations
5.3. Switch declarations
5.4. Procedure declarations
ExaMPLES OF PROCEDURE DECLARATIONS
ALPHABETIC INDEX oF DEFINITIONS OF CONCEPTS AND
Synractic Units

*Reprinted from Comm ACM, 6, 1, 1963, 1-17, copyright 1963. L









m 220 v
e20:nv c51 3 hv  ¢51
amn 0 MA
e21:grn  Loe2s5 t -1 M
bs  (a21) t 41
hv a21
pp a4l s c66
ct2:om  (e1) X
hs e2 1A
DS eg2-1 3 hv e3
cT: arn s , ps cbb
nv cb 1LQA
sr  6b , ac all
hs e5
2l0:qq 47 > Qg
ra cl » grn al0
pa all t at
aa (e1) t -1
pi 12 t -13
arn all 3 hv c¢5
cB: sy 64 NKC
arn  (a1) D NKC
ns eQ NKC
y 27 NKC
sy (c1) NKC
pon (=21) X
d i=1-d40-dl0-glho-dlko-ako-ako
T za  all v 1A
hs c7 , Qg s+e53
m (c1) DX
hv = al2 1C
m d8 VX NZ
elb:ins 7 , Qg s+esh
ne (p) , hv a3
sy (o) NKC
di=1i-adko
T mm 49 v
e55¢c1 -9
hs €3 X
cSh:pp  p-1
al3:sy (p) NKC
di=1i-dhko
- n (a1) X
ck (p) , is ()
all:pmn s[base] XV Lo
hs c7 , aq s+esb
hv c10 NC
av e55 1A
hv  c5h

e tee s Ve tes Mo e e e s WeiWe We Be We L e Be Lo Be We Ve B We L We e e Ve Ve Le e We We We Be Be Ve e e Be Ve Lo Lo We Mo We e Vo oo e e e

stackidentifier:= false;
store[0):= jump to error 2;
for i:= upper svack limit step -1 until O do
T store with marks(stack[I], 0, 0); -
ds:= 0; state:= 27;
go to NEXT;

END PASS 3: output(input); comment final vslue
of short from pess 253
transfer from drum (endpass track)

to:(place for endpess);
go to PLACE FUR ENDPASS;

ALARM: procedure alarm(n); value n; integer n;
begin 1f introuble then g0 to AFTEK UPERAND;
errormessage(n) ;
byteword:= byteword - 1;
byte:= trouble;
introuble:= first after trouble:= true;
operand:= O; go to NOT CPERAND
end;
comment errormessages: 38: stack, 51: -delimi
Ter, 52: operand, 53: delimiter, 54: -operend
55: number, 56: termination;

Special output, stack: CARRET

byte
comme
operand
reset A end M
remove special output
SEARCE: if marks = 1 then alarm(53);
corment delimiter; vase:= part 1(R);
1f merks = 5 then go to 212;
iT operand = 0 then elarm(5h4);
Ccomment - operand;
iT stack[ds] # elseex then go to al3;

Special ocutput: top of stack
remove special output unless d4o
R:= end else expr;
ess:
output(R) ;
c5h: ds:i=ds - 1;
Special output: top of stack
remove special output unless dLO
al3: if -,bit(stack[ds],
alToved stackpart(table[bytel)
then alarm(56); corment terminator;
R:= table[stack[ds] + oasel;
merks:= marks of table[stack[ds] + basel;
if marks = O then go to NORMAL ACTICN;
if merks = 1 Then vegin R:= paert 4(R);
80 _to c55 end; go TO co4;

]
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The “GIER Algol compiler” scrolls, 1963 AD

arn: 10|
cerd  obl .
caT -
e56
o
al@
20
215
al5
e
alg
. al5
c37
c5T
c58
c59
ck8
:pa [kind]
- arnf 1ol
”“:bt.[exp'10]_

ﬁ_-ﬂrx b1
om-[eign]

ct ch

ct ot

Vv
Dt
2

T

XD

KL &0

grf 1b1

gm  1Db]7
2o

10
55

5b

a2

a1
dkf 2bi
-1

hv &16

2+

°25.

;26
327

BLIND: go to NEXT OF NUMBER;

- DIGIT 3: 7o to DIGIT 5&,

TEN 1: HNi= 1,-.
TEN 2: pos exp:= true;
- numperstate:= 203 go to NEXT CF NUMBER
PUINT: fhrbe”suauﬂ,— 1C3 go to NDXT CF NUMBZER;
ERRCR 1: numberszate.a 55: ' . '
20 1o NEXT OF NUMBER;
EXP MINUS: pos exp:= false,
=P PLUS: numberstate ¢5,
'~o to NEXT OF KUMBER,
CR 7: z0 to CR 1a; |
oUT 1; o to CUT las
ERRCR 2' g0 to ERRCR 2a; S
FINISH 1: kind:= ’1it integer’; go to COMMON FIN
FINISH 2: FINISH 3 kind:= 21it Yeal’ 3
COMMCIY FINISH: R:= N/factor;
_vor exp 10:= exp 10 - 1 vhile exp 10 > O da
| Ri= Rx(1f pos exp then 10 else 0.1); ~
N:= R; : , S




Fi2f RX

Hi:

Hg:

H3:

AL
S0
L.
AL
AL
SN
s
RL.
SN,
JL,
EL,
SN
SL
JL «
Rl
RS.
AL
sL,
RS,
HA,
=H
JLs
SL .
HS.

W3
W3
W2

W2
W2
We

Wi
Wi

W0
Wi

Wa
WQ
Wi
W0
WO
Wi
Wi

W3
Wi

Bl
X3+l

HE
0
X2+2
AGD w2
H4,
X2+CB.,
(0%,

HI,
Xx2+C4,

0
X3+1
H3,
Xg+C7,
A2=Cd,
1
(X2+C9,.
X2+C9,
X2+C9,
)

HZ,
(D13,
D13,

- EE

W3 CROSS CLOCK ¢
W3te WX + 1:
iF MODE = SINGLE

THEN GOTO STORE CLOCK)

Wat= 03 COMMENT TASK 09

STEP: W21iw HZ = 2§

IF Wg = NO OF TASK

THEN GOTO FIN LOOPS
Wit= NEXT EXECUT]ON[WZ2):

IF Wi = <[INFINITE=

THEN GOTO STEP:

Wht= DUMP ACT [W21s
IF W ® <PASS|IVE=>

v HL = WY

THEN GOTOQ TEST DAY

DUMP ACTEWEli=
ADDR TaBCWZ])

|F PER]ODECW21<1 THEN

PERIQDECWZ]): w11

FOR Wit= Wi &« PERIODE [(wW2)

WHILE Wi - w3 DO»

TEST DAY: IF WY = DAY

THEN WiizWi=

DAY

IN  SECONDS
IN  SECONDS



The “GIER Algol compiler” scrolls, 1963 AD

arn: 10|
cerd  obl .
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BLIND: go to NEXT OF NUMBER;

- DIGIT 3: 7o to DIGIT 5&,

TEN 1: HNi= 1,-.
TEN 2: pos exp:= true;
- numperstate:= 203 go to NEXT CF NUMBER
PUINT: fhrbe”suauﬂ,— 1C3 go to NDXT CF NUMBZER;
ERRCR 1: numberszate.a 55: ' . '
20 1o NEXT OF NUMBER;
EXP MINUS: pos exp:= false,
=P PLUS: numberstate ¢5,
'~o to NEXT OF KUMBER,
CR 7: z0 to CR 1a; |
oUT 1; o to CUT las
ERRCR 2' g0 to ERRCR 2a; S
FINISH 1: kind:= ’1it integer’; go to COMMON FIN
FINISH 2: FINISH 5 kind:= ?1it Teal’;
COMMCIY FINISH: R:= N/factor;
_vor exp 10:= exp 10 - 1 vhile exp 10 > O da
| Ri= Rx(1f pos exp then 10 else 0.1); ~
N:= R; : , S




mts and enclosed between begin and end con-
a block. Every declaration appears in a block in
v and is valid only for that block.

sgram is a block or compound statement which is
tained within another statement and which makes
of other statements not contained within it.

e sequel the syntax and semantics of the language
given.*

ForMALISM FOR SYNTACTIC DESCRIPTION
syntax will be described with the aid of metalin-
formulae.® Their interpretation is best explained
example

(ab) ::= ([ [| (ab) (| (ab)(d)

ces of characters enclosed in the brackets ( ) repre-
stalinguistic variables whose values are sequences
bols. The marks ::= and | (the latter with the
g of or) are metalinguistic connectives. Any mark
rmula, which is not a variable or a connective,
|itself (or the class of marks which are similar to it).
sition of marks and/or variables in a formula
§ juxtaposition of the sequences denoted. Thus the
i above gives a recursive rule for the formation of
of the variable (ab). It indicates that (ab) may
ie value ( or [or that given some legitimate value
, another may be formed by following it with the
er ( or by following it with some value of the vari-
). If the values of (d) are the decimal digits, some
of (ab) are:

[ @7(

(12345(

(((

86
er to facilitate the study, the symbols used for
tishing the metalinguistic variables (i.e. the se-
3 of characters appearing within the brackets ()
1 the above example) have been chosen to be words
ing approximately the nature of the corresponding
e. Where words which have appeared in this manner
d elsewhere in the text they will refer to the corre-
1z syntactic definition. In addition some formulae
'en given in more than one place.
lition:

(empty) ::=
(i.e. the null string of symbols).

mever the precision of arithmetic is stated as being in
not specified, or the outcome of a certain process is left
id or said to be undefined, this is to be interpreted in the
at a program only fully defines a computational process
ieompanying information specifies the precision assumed,
| of arithmetic assumed, and the course of action to be
i all such cases as may occur during the execution of the
ition.

J. W. Backus, The syntax and semantics of the proposed
ional algebraic language of the Zirich ACM-GAMM
ice. Proc. Internat. Conf. Inf. Proe., UNESCO, Paris.
39.

The reference language is built up from the following
basic symbols:

(basic symbol) ::= (letter)|(digit)|(logical value)|(delimiter)
2.1. LETTERS

(letter) ::= ajblcld|elflglhliisikilimin|oip|g|r|s|tiujviwizlylz]
A|B|C|D|E|F|GIH|IJ|K|LIM|N|O|PQRISITIU|VIW|X|Y|Z

This alphabet may arbitrarily be restricted, or extended
with any other distinctive character (i.e. character not
coinciding with any digit, logical value or delimiter).

Letters do not have individual meaning. They are
used for forming identifiers and strings® (cf. sections 2.4.
Identifiers, 2.6. Strings).

2.2.1. DicITs
(digit) ::= 0[1]2]3(4/5/6/7'819

Digits are used for forming numbers, identifiers, and
strings.

2.2.2. LogrcaL VALUEs

(logical value) ::= true|false
The logical values have a fixed obvious meaning.
2.3. DELIMITERS

(delimiter) ::= (operator)|(separator)|(bracket)|(declarator)

(specificator)

(operator) ::= (arithmetic operator)|(relational operator)|
(logical operator)|(sequential operator)

(arithmetic operator) ::= +|—[X|/|+|T

(relational operator) 1= <|S|=[2|>[#

(logical operator) ::= =[|2|V|A[|=

(sequential operator) ::= go to[if|then|else|for|do’

(separator) ::= ,|.|o|:|;|:=|u[step|until|while/comment

(bracket) ::= (|)| gin/end

(declarator) lean|integer|reallarray|switch|

procedure
(specificator) ::=

Delimiters ha ed meaning which for the most part
is obvious or else will be given at the appropriate place
in the sequel.

Typographical features such as blank space or change
to a new line have no significance in the reference language.
They may, however, be used freely for facilitating reading.

For the purpose of including text among the symbols of

|label |value

¢ It should be particularly noted that throughout the reference
lunguage underlining [in typewritten copy; boldface type in
printed copy—Ed.] is used for defining independent basic symbols
(see sections 2.2.2 and 2.3). These are understood to have no rela-
tion to the individual letters of which they are composed. Within
the present report [not including headings—Ed.]|, boldface will be
used for no vther purpose.

7 do is used in for statements. It has no relation whatsoever
to the do of the preliminary report, which is not included in
ALGOL 60.



(delimiter) ::= (operator)|(separator)|(bracket)|(declarator)]
(specificator)

(operator) ::= (arithmetic operator)|(relational operator)|
(logical operator)|(sequential operator)

(arithmetic operator) ::= 4 |—|X|/|+|T

(relational operator) ::= <[ |=|Z2|>|#

(logical operator) ::= =|2|V|A|=

(sequential operator) ::= go tolif|then else{for|do’

(separator) ::= ,|.|i0|:|;|:=|u|step|until|while/comment

(bracket) ::= (|)| "3 |begin|end

(declarator) ::=| | own|Boolean|integer|reallarray|switch|
procedure

(specificator) ::= string|label|value

Algol: 2.7,,-31  Fortran: 2.7E-31



The “GIER Algol compiler” scrolls, 1963 AD

armn: 10| s

cIT -
c56
o
al@
20
215 Vit
als
-~ e37
alg
- als
c37
c5T
c58
c59
cL8 vV
:pa [kind] Dt
- arnf Tbl ;
””:ot [axn 10] t

ct ck

ct ot

MKL 0D

grf 1bl

em 1b]
2o

10
55

5b

dia2
dl1

akf 2bi

-1

hv &16

2+

’25_

;26
327

BLIND: go to NEXT UF NUMBER;

A "C'O DIGI’T‘ 58.,

13 = 1,-_'

TQN 2: pos exp:= true;

.~ numberstate:= 20; go to NEXT CF NUMBER

PCINT: nurberstate:= 10; g0 to NEXT CF NUMB“R; |
ERRCR 1: numberszate.a 55, - | .

20 1o NEXT OF NUMBER;
EXP MINUS: pos exp:= false,
=P PLUS: numberstate ¢5,

'No to NEXT OF KUMBER,
CR 7: z0 to CR 1a; |
oUT 1; o to CUT la;
ERRCR 2' g0 to ERRCR 2a; S
FINISH 1: kind:= ’1it integer’; go to COMMON FIN
FINISH 2: FINISH 3 kind:= ’1it Teal’;
COMMCIY FINISH: R:= N/factor;

_vor exp 10:= exp 10 - 1 vhile exp 10 > O da

| R = Rx(1f pos exp then 10 else 0.1); ~




The “GIER Algol compiler” scrolls, 1963 AD

armn: 10| s

coT -
c56
o
al@
20
215 Vit
als
-~ e37
alg
- als
c37
c5T
c58
c59
cL8 vV
:pa [kind] Dt
- arnf Tbl ;
””:ot [axn 10] t

ch

ct

ct ot

MKL 0D

grf 1b1

gm  1Db]7
paied

10
55

5b

dia2
dl1

akf 2bi

-1

hv &16

2+

’25_

;26
327

BLIND: go to NBXT UF NUMBER;
A "C'O DIGI’T‘ 58.,
13 = 1,-_'
TQN 2! pos exp:i=
- numberstate »20; go to NEXT CF NUMBER
PCINT: nuwbers fte:= 10; go to NEXT OF NUMBER;
ERRCR 1: numberstate:= 55: |

go to NEXT CF NUMBER;
EXP MINUS: pos exp:= false,
=P PLUS: numberstate ¢5,

'”0 to NEXT OF KUMBER,
CR 7: z0 to CR 1a; |
oUT 1; o to CUT la;
ERRCR 2' g0 to ERRCR 2a; S
FINISH 1: kind:= ’1it integer’; go to COMMON FIN
FINISH 2: FINISH 3 kind:= *1it Teal’ ;
COMMCIY FINISH: R:= N/factor;

_vor exp 10:= exp 10 - 1 vhile exp 10 > O da

| R = Rx(1f pos exp then 10 else 0.1); ~

true;




Good vs. Bad Comments

» Good:
paal9t2b; pos exp:= true;
» Not so good:

pa alot 2b ; /* kludge!!l! set multiply address
part to address of 10 */

« Bad:
paal9t2b;// setaddress part of al9 to 2b




ve. a3
=,
csT:oa (=)
w el

e ¢3<t:]

op

2 more iImplementations of Boolean:

h]
<
($]
A1)
LY

4 Sy 5
1 ] ; CR la: Cicounter:= CHCJuﬂZEr + 1;
t =9 5 All TRCUBLE: iutruuble := true; ds

(8"

3 1’11,; c H 0D T2 .E"-.Fl R -._.Pa...l...d" ND 3§

»

5  Sizn is negative:= false; ~o to Il

e B en bt
W Trll
.-\ ]

Wl -



op

Improved with comment?

ad

t -9[= -8
- ~

s hv

Cco

;3 AN TRCUBLE: iIntrouble

+o to AFTER (PERAND;

Fmy

true; ds:i= ds -
————



exp 10 = 1 while exp 10 > 0O do

vt [exp 10} t -1 Tor exp 10:=
wkf[10 or. 1], hv =216 ‘R:= RX(if pos exp then en 10 else O. 15
while (expl0 > 0)
00411CA7 cmp dword ptr [explO0],0
00411CAB Jle foo+82h (411CE2h)
explO--;
00411CAD mov eax,dword ptr [explO]
00411CBO sub eax, 1
00411CB3 mov dword ptr [expl0],eax
R=R * (poskExp ? 10.0 0.1);
00411CB6 movzx eax,byte ptr [posExp]
0O0411CBA test eax, eax
00411CBC Je foo+6Ah (411CCAh)
00411CBE mov dword ptr [ebp-100h],41200000h
00411CC8 Jmp foo+74h (411CD4h)
00411CCA mov dword ptr [ebp-100h], 3DCCCCCDh
00411CDp4 f1d dword ptr [R]
00411CD7 fmul dword ptr [ebp-100h]
00411CDD fstp dword ptr [R]

10.5 BYTES

40 YEARS LATER....

58 BYTES

5.5 times larger



m 220 v
e20:nv c51 3 hv  ¢51
amn 0 MA
e21:grn  Loe2s5 t -1 M
bs  (a21) t 41
hv a21
pp a4l s c66
ct2:om  (e1) X
hs e2 1A
DS eg2-1 3 hv e3
cT: arn s , ps cbb
nv cb 1LQA
sr  6b , ac all
hs e5
2l0:qq 47 > Qg
ra cl » grn al0
pa all t at
aa (e1) t -1
pi 12 t -13
arn all 3 hv c¢5
cB: sy 64 NKC
arn  (a1) D NKC
ns eQ NKC
y 27 NKC
sy (c1) NKC
pon (=21) X
d i=1-d40-dl0-glho-dlko-ako-ako
T za  all v 1A
hs c7 , Qg s+e53
m (c1) DX
hv = al2 1C
m d8 VX NZ
elb:ins 7 , Qg s+esh
ne (p) , hv a3
sy (o) NKC
di=1i-adko
T mm 49 v
e55¢c1 -9
hs €3 X
cSh:pp  p-1
al3:sy (p) NKC
di=1i-dhko
- n (a1) X
ck (p) , is ()
all:pmn s[base] XV Lo
hs c7 , aq s+esb
hv c10 NC
av e55 1A
hv  c5h

e tee s Ve tes Mo e e e s WeiWe We Be We L e Be Lo Be We Ve B We L We e e Ve Ve Le e We We We Be Be Ve e e Be Ve Lo Lo We Mo We e Vo oo e e e

stackidentifier:= false;
store[0):= jump to error 2;
for i:= upper svack limit step -1 until O do
T store with marks(stack[I], 0, 0); -
ds:= 0; state:= 27;
go to NEXT;

END PASS 3: output(input); comment final vslue
of short from pess 253
transfer from drum (endpass track)

to:(place for endpess);
go to PLACE FUR ENDPASS;

ALARM: procedure alarm(n); value n; integer n;
begin 1f introuble then g0 to AFTEK UPERAND;
errormessage(n) ;
byteword:= byteword - 1;
byte:= trouble;
introuble:= first after trouble:= true;
operand:= O; go to NOT CPERAND
end;
comment errormessages: 38: stack, 51: -delimi
Ter, 52: operand, 53: delimiter, 54: -operend
55: number, 56: termination;

Special output, stack: CARRET

byte
comme
operand
reset A end M
remove special output
SEARCE: if marks = 1 then alarm(53);
corment delimiter; vase:= part 1(R);
1f merks = 5 then go to 212;
iT operand = 0 then elarm(5h4);
Ccomment - operand;
iT stack[ds] # elseex then go to al3;

Special ocutput: top of stack
remove special output unless d4o
R:= end else expr;
ess:
output(R) ;
c5h: ds:i=ds - 1;
Special output: top of stack
remove special output unless dLO
al3: if -,bit(stack[ds],
alToved stackpart(table[bytel)
then alarm(56); corment terminator;
R:= table[stack[ds] + oasel;
merks:= marks of table[stack[ds] + basel;
if marks = O then go to NORMAL ACTICN;
if merks = 1 Then vegin R:= paert 4(R);
80 _to c55 end; go TO co4;

]
(@]

I
o



Domain intentions & notations

CR Ta: CRe.unter:= CRcowiter + 13
sutput(? CARRET? ) »

; . =

—

n

=

et

{—-I-

—

e ‘ae



Domain intentions & notations

esfiaa {§ug L_ 1 5 CR la: CReounter:= CReowizer + 13
e 31y DY : cutout(? CARRET? ) -

pa ci4B vV a2 321 FINISH 1: kind:= ’1lit integer’;

T



pa

clB

Domain intentions & notations

'V odie 321 FINISH 1: kind:= ’1it integer’;

T

DV 3 R:= end else expr;

)




Domain intentions & notations

CEQ:qDS §c1) ; DINARY: 1f operand = C V state > 7 V intr-u
bs (a2) t 7 NQA then alerm(53) ;
hs cf s Qg s+eb’d conmment delimiter;
ge a2 X * 3 state:= parR; =0 to LUT;
hv  e3 . D



Domain intentions & notations

BINARY: if operand = C V s+ate > 7V introu
then alerm(53) ;
cinment delimiter;
state:= parR; go to (UT;

c2Q:bs §c1)
bs (22) t 7 NQA
hs cT

i)

g
[
f
}“*_
0
1
n

nv e%

-9 [=-8] ; AN TRCUBLE: introuble := true; ds:= ds - 1;
. -~ : . i M el
hv eb - o0 1o APTER CPERAND;:

2

O

bt ko)
SIS
= D

1

(o)
)E
[ f+



Domain intentions & notations

CEQ:qDS écﬂ) ; DINARY: 1f operand = C V state > 7 V intr-u
bs (a2) t 7 NQA then alerm(53) ;
hs ¢7 s Qq s+eb3 conment delimiter;
ge a2 X : ; %rﬂ; oo to LUT;
nv % .



Domain intentions & notations

ceg:ps Em) 5 BINARY: if operand = O V state > 7 V introu
bs (a2) t 7 NQA then alerm(53) ;
hs c7 s Qq s+?5j ; cinment delimiter;

se a? X ; EEEEEZIiTarR; oo to LUT;
nwr e - *

Algol 60:  «delimiter»
Gier Algol: <delimiter®
Today: "delimiter"
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(delimiter) ::= (operator)|(separator)|(bracket)|(declarator)|
(specificator)

(operator) ::= (arithmetic operator)|(relational operator)|
(logical operator)|(sequential operator)

(arithmetic operator) ::= 4 |—|X|/|+|T

(relational operator) ::= <[ |=|Z2|>|#

(logical operator) ::= =|2|V|A|=

(sequential operator) ::= go tolif|then else{for|do’

(separator) ::= ,|.|i0|:|;|:=|u|step|until|while/comment

(bracket) ::= (|)|[|]|‘|’/begin|end

(declarator) ::= own|Boolean|integer|reallarray|switch]
procedure

(specificator) ::= string|label|value



Rosetta Code Lesson...

Comments contain intentions that are not in the code.

There is always a next level of comment, a next level of
Intention...



comment complex 2nd order equation-8th October 1963;
begIn comment: SECRETARY - October 1963;

Integer pegecount, linecount, job no, day, month, year, drum;
procedure outpage; outline(100);

procedure outline(a);

value a; integer a;

begln T

IT Tinecount-6 < a then a := linecount+2;
ecount := linecount-a;

225 a := a-1 step -1 until O gg outer;

-1f linecount < O then begin

pagecount := pagecount+i;

linecount := linecount+6l;

if pagecount > 1 then

Begin outsp(32) ; output(-ddd}, -pagecount,outtext(<-3)) end;
outtext(4< o
*)s

end of linecount<0;

§§§ of outline procedure;

procedure tape feed(n);
value n; integer n;

Torn := W step -1 until O do outchar(63) ;

drum := drumplace;
linecount := 0;
tape feed(30);-outclear;

start:

drumplace := drum;

pagecount := 0O;

Job no := inonej;-

if job no < O then goto finis;
Tnput(day,month,year);
tape feed(30); outpage;

public CodeTable()
{

rgcod = new ArraylList(Q);
public ArrayList rgcod;

public void Pass4(XCOD xcod, int i, NTE nte)

{
Console.WriteLine("P4: " + xcod.ToString(Q));
this.rgcod.Add(new MICOP(xcod, i, nte));

}

public MICOP MicopLast()
{
return (MICOP)this.rgcod[this.rgcod.Count - 1];

public void DeleteLastMicop()

{
this.rgcod.RemoveAt(this.rgcod.Count - 1);
}
public void Px(Q)
{
Console.WriteLine("Produced code");
int i = 0;
foreach (MICOP micop in this.rgcod)
{
Console.WriteLine("{0,4}\t{1,-14}\t{2}\t{3}",
i++,
micop.xcod.ToString(Q),
micop.i,
micop.nte == null ? " " : micop.nte.ToString(Q));
}
}




comment complex 2nd order equation-8th October 1963;
begIn comment: SECRETARY - October 1963;

Integer pegecount, linecount, job no, day, month, year, drum;
procedure outpage; outline(100);

procedure outline(a);

value a; integer a;

begln T

IT Tinecount-6 < a then a := linecount+2;
Tinecount := linecount-g;

225 a := a-1 step -1 until O gg outer;

-1f linecount < O then begin

pagecount := pagecount+i;

linecount := linecount+6l;

if pagecount > 1 then

Begin outsp(32) ; output(¢-ddd}, -pagecount,outtext(¢<-3)) end;
outtext(4< E o
*)s

end of linecount<0;

§§§ of outline procedure;

procedure tape feed(n);
value n; integer n;

Torn := W step -1 until O do outchar(63) ;

drum := drumplace;
linecount = O3
tape feedl}Oi;-outclear;

start:

drumplace := drum;

pagecount := 0O;

Job no := inonej;-

if job no < O then goto finis;
Tnput(day,month,year);
tape feed(30); outpage;

public CodeTable()
{

rgcod = new ArraylList(Q);
public ArrayList rgcod;

public void Pass4(XCOD xcod, int i, NTE nte)

{
Console.WriteLine("P4: " + xcod.ToString(Q));
this.rgcod.Add(new MICOP(xcod, i, nte));

}

public MICOP MicopLast()
{
return (MICOP)this.rgcod[this.rgcod.Count - 1];

public void DeleteLastMicop()

{
this.rgcod.RemoveAt(this.rgcod.Count - 1);
}
public void Px(Q)
{
Console.WriteLine("Produced code");
int i = 0;
foreach (MICOP micop in this.rgcod)
{
Console.WriteLine("{0,4}\t{1,-14}\t{2}\t{3}",
i++,
micop.xcod.ToString(Q),
micop.i,
micop.nte == null ? " " : micop.nte.ToString(Q));
}
}




by John von Neumann

The Computer and the Brain

New Haven: Yale University Press

totality of the (electrical) connections referred to
constitutes the set-up of the problem—the expres-
sion of the problem to be solved, i.e. of the inten-
tion of the user. So this is again a plugged c

As in the case referred to, the plugged patte n

Of course, the order-system—this means the
problem to be solved, the intention of the user—is
communicated to the machif) |y “loading” it into
the memory. This is usually d__l from a previously

For its proper functioning—to solve the problems
for which it is intended—a machine may need a
capacity of a cerﬁnumber, say N words, at a
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When code looks more like design...

nput is edited with a sophisticated multi-view editing
brogram by the SMEs — a “Super Powerpoint”

nput is not in any Programming Language
Input is expressed in the Subject Matter Experts’
usual terms of art, diagrams, formulas, tables, rules.
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When code looks more like design...

Input becomes executable after being mechanically
combined with the programmer’s contributions.

Input should be precise and consistent, but
completeness is not a requirement; it is a process.



When code looks more like design...

SMEs have better control, because they can edit the
code. Programmers are freed from much domain work
and repetitive work.

Speed, precision and costs move progressively from
manual scale to machine scale.

This was the last column on the Rosetta Code. To read
more, enter “Biggest Damn Opportunity” into Google
and press “| Feel Lucky”






