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own integer array st[PO, Q0];

own integer A, B, chain, chain2,
e, €2, I, J, mant, exp, N, E, p,
p1, P2, Py Q, Q2, 51, y;
procedure wrong;

procedure real(F, @);

procedure integer(F, G);

comr

,Th% Interpre-
G P

“Mﬁpr special’ KjrALGOLﬂfeatures confer
. ‘the heading of the tram r,

»

For object programmcs to be interpreted and for their
variabies and arrays, the space PO ... Q0 is available.
The object programme of the interpreter is suppose““
hef‘ﬁldn address PO -~ 1 and to be re?lized accoy q}
to 'the translation process, given above; g

As this own array of the interpreter is declar +
first, it indeed occupies the absolute addres

PO ..o Q0 and is joined, within the store, b

own variables, declared next. On address PO

the interpreter contains a pass instruction, leaai.

to the object programme of compound statement ENTRY;

Confer table 4B;

This procedure, mentioned in the translator heading,
reveals the mistakes, listed in table HA.

S10L 24, 25, 27, 123;

Machine code, The procedure transfers integer F

to the real representation, assigning the mantissa,
and 1 + 2 x the exponent, of the result-to F and @
sioL 27, 62, 65, 91, 122, 128;

Machine code. £ be the value of the number with the
mantissa F and the exponent (G - 1)+2.

Then G : =0 and F : = entier (f + 0.5).

Switch for the non-extractive instructions. %

Table 1D shows thc reversed order.
5401153 '



switch swi{ : =

S10L435, 310Li142, Si0L140, S40L130,

S10L128, S10L420, S10L96, S10L91,
S10L70, S10L124, S10L4LL4, S10L101,
S10L145, S410L58, S40L55, S4101106;
$10L408, S10L65, S40L62, S10L400;
switch sw2 : =
S10L88, S10L87,
S10L126;

S40L841, S40L4iLL,

switch sw3 : =

,multiplication, division, intcger
)*Vision, plus, minus, equal, not
P A

;o 11, greater, greater or equal,

and, or, implies, equivalent;

true = O

. o e A ".v‘,’a RS
instruction = vio IO R LIRS
N
.return scparg” X

Leleld
comment

Switch for the extractive instructions (table 41C).
S10119;

As the arithmetic part of the interpreter is not
described below, the labels in the next 2 switch
lists are imaginary.

The operator ¢+ is mentioned on Si0L22.

Switch for applying the operators (table 1A) to
integral values mant and N.

The first division operator delivers a real result
mant, exp. Otherwise an integral recsult is assigned
to mant, for example:

or false = =1 «
S10L23;

Switch for aplelng the oporators to real val.

mant, €XDo ‘and N. E. '

Un*3s$ a type mistake oceurs (cf. table 5A), a
result is obtained, whose mantissa is assigned ta
mant, while 1 + 2 x the exponent is assigned to eﬂp;'
The relatlongl 0pcrators, combined, replace

)

extraction 1nstruct10n 3B .

by an appr0pr1ate Jump
gump to-"the mlnus section,
J, perform their ter’

and, combinedf,w -
" 810L26;



switch swh : =

procedure JUMP (F);

con’ //
MULTIPLICATION, T \10L147, PLUS, MINUS,
EQUAL, N(T EQUAL, GxuATER, GREATER OR EQUAL,
S$10L147, S10L147, S10L147, S1OL1LT;
S10L2, S10L3; ,
Machinc code. The procedure only executes the machine
code jump instruction F, which is a positive WO
in ZEBRA codc in contrary to the extraction inf
tion of the interprcter, which is negative;



2.101

comment
begin Compound statement ENTRY:;
ENTRY: A : = read; | which =»21-- 1, whcen exponents are wanted to occupy
' i digits (the right-most 1 digits of a location);
B:=p:=¢e2:=0; B = st[Q0 + 2] may also be regarded as a permanent

constant O of the interprcter which neced not be
cleared’ here; . S :
: = Q03 cf. table 1E; ‘ +
: = st[PO]; o which is the address P4 of table U4B;



begin

S101.0: Q : =y ¢ = Q -~ 23

if Q ¢ P then wrong
S10LOa:st[y + 1] : = mant;

st[y + 2] : = exp;
S10L1: e : = e + 1;
S10L2: if ¢ 2 O then JUMP(e);

I :=stle -~ EO];

N :=st[e + 1 - EOJ;
S10L3: if I 2 O then JUMP (I);
S10L4: y : = 8191 or I;

if ¥y # O then go to S10L9;
S10L5: J : = I &+ 2126;
$10L6: if (I or 2t24) = O then go to

S10L8;

comment
Compound statement S410.

S10L3, the instruction partres:

S10L L1, 71;

Addresses Q + 1 and Q + 2 are rescrved for s+'*1ng a

partial result;
cf. table HA.
S10L12L ;

Thus mantissa ond exponcnt of a partial resultf

storcd separately.

s{0L 22, 63, 81, 89, 90, 99, 100,

130, 131,
ENTRY;

10, 111, 4

Ixtraction instruction is increased with 1.

S10L L4 59, 95, 409; S11aL9;
Then e 1is a machine code instruction and is

normally executed.

Otherwise 2 consecutive words are extracted from

the object programme:;
For EO cf. table 1E;

+

Then instruction I is normally executed. Far example,

instruction I =

A negative instruction I is interrreted as follows:

S10L 73 113, 139;

partres jumps to S10LO.

which is the address part of instruction I;

Otherwise address y is O:;

which is qnalogous to S10L1L;
Then N 1s a programme constant to be extracted by
the 1n§tructlon I preceding it in the dbaect

Programme o



. 2ecel
comment

Instruction I must extract particl result from

addresses Q + 1 and Q@ + 2 (cf. S10LO) :;

S10L7: @ : = Q@ + 2; N : = st[Q - 1]; Addrcsses Q@ - 1 and Q arc no longér occupied.
E: = st{Q]; I can only be a calculative instruction, thus:;
go to S10L20; '
S10L6;
S10L8: € : = e + 1; for programme constant N is not the instruction

to bc cxtracted next. I can only be an extractive
~or calculative instruction, thus:;

£o to S10L17; v 510LL;
S10L9: J : = I or 2123 - 2113; which is 212 x rank rO ccntained in instruction I; X
if J # O then go to S10L40; Then rO must be looked up in the rank chain.
' rO = O iz the last element in thc rank chain.
The pre-value O corrcecsponds to it, thus;
p1 : = O; ‘
2o 1to S10L1L; S10L9; a
S810L40: p1 : = p; s1 : = chain; which are thc resident values of p and o
=5 + 213xr, in which s 1is a key addres:
S10L41 ; ’
S10L14: if s1 < J + 84192 then go to Then rank r looked up = rO.
S10L12; Otherwise r is still » rO and next chain ¢
is extracted:; \
81 : = st[p1 + Q0 + 1]; s1 agein having the form s1 = s ¢ 213 X I;
pl : = st[pt1 + Q0 + 2]; s ; : X
go to S10L11; 510111 ; ' '
S10112: y : = y + pi; " which addition is useful‘only when y is
rclative address of a variable thus no a. te
address of a word of the objecct programme; v,

10L13: if (I or 2t23) = O then Then instruction I refer~ to a formal paramcter,
S40130; S10L 9, 35, 80, 77;

8
ls

»



S10L4L:

S10L15:

‘S10L16:

S10L17:

S10L18:

S10L19:

J s+ =1 £ 2126;

if J + 21 > O then go to
swi[J + 21];

N : = stly];

if (I or 2125) =
then E : = 0O

else

begin

y:=A;E :=yor N; N :
E:=1+2x (B ~(2xE or y+1))
end

if (I or 2t24) # O then go to

S10L27;

if J + 33 > O then go to
sw2[J + 33];

3
comment i

Then J = - 128 + number g, mentioned in table
1A, 41C or 1D for instruction I, the regr’ Njvc
version included.The, term - 128 is intr¢ <Dy

the multiplication, because I is negative, \
Then instruction I is non-extractivc. In tei Ay
the numbers,10u to 107 are not yet used.
Otherwise an extractian is performed:

S10L68; S ) |

As N and st[y] are integral variablcs c
interpreter, this is an assignment without

of representation. Uf course, st[y] may p

variable of the objcct programme whose ir

tion is runnln% Yot the value of st[y] is Lluu\ 11y
copied.

S10L8, Si1LL3;

For A cf. ENTRY on page 172;

Bit I7 = 0 indicates that N is of integer typec.
Then B : = O, Otherwise N : = mantissa of

extracted value, and E : = 1 + 2 x exponent with

the correct sign digit EO’ v

Then the representation of the just extracted value
of a formal parameter must be transferred. b
S10L 28, 51;

Then instruction I is extractive and its number q°
n table 1C Z 96;



2 C.2 .L"

comment
: S10L7; L
S10L20: if (J or 1) = O then go to Then the operation to be carricd out is cither
S410L21; commutative, or it must be applled to accu and the

extracted veluc taken in the order as given hcre.

Otherwise it must be applied to the values taken in
the opposite urder;

I :=N; N :=mant; mant : = I;
I:=E; E: = exp; cxp.: = I S10L20;
S10L24: J : = (J + 64) + 2; Thusythe'greésion bit is shifted off and J is no
longer negative;
S10L22: if J = O then go to power; exponentiation is performed and a return to S10L1.
o _ Otherwise:; | _
S10L23: ;i'E # 0 then go to SiOL25; Then E = 41 + 2 x cxponent, and N = mantissa of a

- real value;
if exp = O then go to sw3[T]; Then operation is applied to 1ntegers mant and Nj;

S410L24: real (N, E); As accu is realf integer N must also be given ¥
- real representation;
go to S10L26; : o S10L23;
S10L25: if exp = O then rsal (ma" |
exp); T for the other value has also the real repre. ,
‘"‘\\“,F,_,/ N and E.
o S10L2L;
S10L26: go to swh [J]; Thus operation is applied to real valucs.

o | S10L 18, 51;

S10L27 if E = O then real (N, E)
else integer (N, E);

S10L28: go to S10L19; | S10I43;

S10L30: E : = st[yl; 7 : = st[y + 1]; Thus by-word and main word (table 3) of a Tormal

parametcr are extracted.
S11L36;




S10L31 ¢
S10L32:
S10L33:

S10L3L:
S10L35:

S10L36:
S10L37:
S10L38:

S410L39:

310LLO:

I:=1I+ (Jor 2t2h x 3);

p1 : = I or 2126 x 127;

y : = J or 8191;

if J < O then go to S10LL42;
if 2 xJd>»0 thcnigahﬁgh |
510L36; 5 N
if p1 # 2126 » s
S10L1L; ) -
wrong;

if L x J < O then go to
S10L60;
if 8 x J < O then g_ to
S10L82;

if 16 x J > O then wrong;

if p1 # 2126 x 120 then go to

S10LL 5

Q :=Q -~ 9;
if Q < P then wrong;

-/

comment
Thus instruection I adopts the eventual tynhb”
1ndlcat10n of kc¢y main word J; \§&\
which is the operation part of instructio '\
S10L 8L, 86; | ‘ N
which is thc address part of key main word J,
Then paramcter rcpresents an expression;
Otherwise paramcter represents simple variable

cf. table HA and jump in table 4D,
S10L35;

‘Then paramcter rgpresents an array;

Then thc paramcter represents either a switch; or a
label, or a constant actual parameter which constant
also occurs in the text as a label;

for a string has no type (cf. table 5A).

Formal parameter f represents a procedure;;

Then f 1is cither a designator.having no a ctual
parameters, or a left part element of an assignment
statement., ,
f(ees)e The prostat instruction (cf. table 41D) I
which refers to paramcter kf and the,key_address N
arc the first 2 words of the objecf programme of
designator f(..,). The proccdure, reprcsented by
paremeter £, has, of course, formal paramecters:;

cf. table 5A;



S10LL41 ¢

S10L42 ¢

¢/}
p3
~—
)
+
AS LI
Sned
1

st[Q + 6]: =
st[Q + 7]: =
st[Q + 8]: =

if p1 # 2126

S10LL2;

mant ¢ = J +
go to S10LO
Q :=Q - 6;
if Q
st[Q
st[Q
st[Q + 3]:
stlg + 47t
st[Q + 5]:
st[Q + 6]:

1]: =
2]: =

+ 4+ + + A
nonon

"

2.2.6

conimerit B
chain;

J is thc value of chain, belonging to theﬂaction of
the block to which the procedure to be called is local.
That value must be copied. In S11LL, the key address O

is introduced in chain, which makes, when returning
from the procedure,. the test on S41all fail;~
S10L39; ) . ) .
x 116 then go to Then a procedufe having no formal pafametgrs is - %
' called. | / | '

Assignment to function name: (cf. store addre-
ble 1D). A store procedure instruction is
ere ihstead,of'the store accu instruction of
212" P : A o o %

~/,/'81 OL 34, Li;
o \/t»

P then wrong; cf. table 54; -

mant;
€xp;

‘chain; : N L .
P; ‘ ./fj(

€3

I; : . The information, stored on-addresses Q + 1 to Q@ + 6,

is used for the. return on S40LL7;



: : . comment : 2.267
’/ﬁ;;u3: chain : = st[y]J; p : = st[y + 1]; y is the ‘address Z mentioned for procedures and
B expressions in table 3; <, ‘
S10LUL: e : = B3 ‘ f \_\
if e <0 then go to S10L2; Then the parameter represents a (non- A
expression U. The object programme U' o.
now interpreted.
When U 1s a subscripted variable, then, at
of U', an ar2 instruction with subsequent !
proceeds to S10L74 for the return from U"
is another arithmetic or logical express’
instruction return at the end of U' jum L6
forlxhe.return from U'.
- U 1s a procedure:;
S10LY5: I : = 1; _ : .
- go to S1211; Thevkey,addréss 1 is introduced in variable chain,
and U is invoked. Instruction Y at the end of object
programme U' jumps to S11ali1. The key address 1
makes S11al3 proceed to S10L46 for return from Uf%
| SiOLB, the instruction returns:
S10LLL, 811aL3; ’
S10LL6: N : = mant; E : = eXp; Thus the value, dbtained by evaluation of the
| expression or function, now occupies N and E, as
does the value of an extracted variable on S10L17;

S10LL7: mant . = st[Q + 1] ;

exp : = st[Q + 2];

chain: = st(q + 3);

p:=stf@+ Ll;e: =stlq+ 5];

IAJI=,St[Q + 6]; Qu: =Q+ 63 Thus the values, retained by S10LL2, are restored;
S10LL8: J : = 1 + 2126; which is analogous to S10L1lL;
S10L49: if J + 24 < O then go to Then instruction I is calculative or extractive

S10L51 ; . (cf. tables 1A and 1C);



2.208

S -comment
S10L503 wrong;” cf. table 54;
: S1QL49; - S . :
S10L51: if (I or 2t24) = O then go to Then, in thc text, no type is specified for paramcter f;
S10L19; ’ : : ' X
if (I + 2125xE or 2t25) = O
then go to S10L49; Then the representation of the value obtained is in x
accordance with the type specified for parameter f.
| Transfer is required:;.
go 1o S10L27; S10L82;
S10L52: if p1 # 226 x 122 then wrong;cf. table 5A. . ; . X
E is the address 2Z mentioned in table 3 for labels
and switches; i
S410L53: 81 : = st[E]; p1 ¢ = st[E+1]; which are the values to be restored before the jump;
S10L54L: & :'= y+pi; only for joining the course coming from S10L12.

S10L15, the jump instruction:; »
S10L55: if e2 # O then go to S10L57; Otherwise the following data are stored, nceded only g
- _ R " wb- ) the jump instruction leads to a switch
| ruction (cf. S10L428) and, in addition, th.
N\ o of the subscript concerned is "out of capa
S10L56: chain2 : = che
| é2 : =ie; P2 : = Ty . en the jump instruction does not lecad to a swin
\N\\d"'n instruction, it lcads to a restore - instruction *
(cf. S10L101).
Then e¢2 is again cleared.

S10L55; S f //f
S10L57 chein : = s1; p ¢: = pls Thus, before the jump is performed, the appr
o ‘ ’ : values of p and chain are restored. '"”‘J;J(

. S101130, S10L15, the pass instruction:;
H\§19L58:~e : =y - p1 + EO; Thus effect of S10L12 is compensated for;



2.2.9»

‘ comment
S10L59: go to S10L2; ’ - 840L36;
S10L60: if p1 # 2426 x 126 then go to | : ~
_ ' B10L6L4; , ) Then I is no art instructiqp (cf. table 11 iﬁw X
S10L641: y : = E - N; st[E] is the first subseript factor, ‘n\
. st[y] is the required subscript factor;
e : =¢e+ 1; which is analogous to S10L8; ‘
_ fﬁﬂi’.~\“Cﬁ?; S10L15, the arq instruction:; ‘
S10L62: if exp # O then - Xy A | | o ' ' y
. exp); o - ~ |
S10L63: mant : = mant x sti, .4 ; ich is a product of 2 integers;
 go to S10L4; - \oreo; o
S10L6L4: if p1 = 2126 x 125 then go to ‘ (
St0L65; ‘ , for an ar2 instf@( ion; C R
if e > O then go to S11LLO; for transport of a value array;
wrong; : cf. table 5A. !

B S40L6L, S10L15, the ar2 instruction:;
S10L65: if exp # O then integer (mant, - S '

exp);
S40L66: y : = mant + stly]; The required subscripted variable is located on
| address y; ‘
S10L67: if N = O then go to S10L7L; Then the ar2 instruction is the last instruction in

the dbject programme of an actual parameter which is
a subscripted variable. Return from that object
programme is arranged;

if N =~ 1 §Q§g gQ to S10L69; Then assignment to a subscripted variable is
prcpared.
Otherwise a subscripted variable must be extracted:;
S10L68: J : = = 30; which is 2"26 x (operation part of extract normally

in table 1C);



s1dL69;

S10L70:

S10L71 ¢

S10L72:

S10L73:

S1QL7M:

S410L75:

STbL?E:

go 1o S10L46;

e s = ¢+ 1;

mant : = ¥y + (I or 2125)
+ 2123 + 2126x117;

go to S10LO;

= QA+ 2;
= st{Q - 1];
go to S10LL4;

mant : =st[Q + 1];
exp : = st[Q + 2];
chain : = st[Q + 3];

p : = st[Q + 4 N .

é»: = st[Q +

J s = st[Q + viy ,
Q:=Q+ 6; 5‘“N\~r’rﬁ*’f

Af(J or 2t24) # O then go %
S1Qﬂ78; :

I:=0+ (Ior2i2h x3);

2¢2.10

comment
S10L67;
as happens also on S10LS8.
S1OL15, the storc address instruction:;
cf. store accu in table 1D. This store accu
instruction is preliminarily stored as a "partiai X
result". Its type indication has been copied from
the ar2- or store sddress instruction I
The store accu instruction is extracted later on
S10L72. '

S10L3, the instruction extract address : ;

The storc accu instruction from S10L70 or the 14

store procedure instruction from S40L41 is interprcted.
S10L67;

to be comparecd with S410LL47; |
Then, for the formal parsmeter which represents

subscripted'variable, a type has been specifierd X
indicated by the bit J, (cf. S10L31 and S147° e
No type has been specified:; - | A
Thus, the type of the subscripted varis*’ X
contained in the ar2 instruction, is: y the

formal parameter;



S10L77:
S10L78:
S10L79:
S10L80:

S10L81 ¢

S10L82:

S410L83

S10L8L.:

S10L85:

S40L86:
S410L87:

S10L88:

go to S40L41L;

I:=(I or 2125) (J or 2125);
if I =0then I : =J - 2124
else I ¢ = J + I;

mant :
gg&gS*lOLL
if 16 x J <

PRIV

J:=stly+1];

if (J or 2128) # O then go to

S10L33;

stf[y + 1] + =3 : = if
p1 = 2126 x 122

then J + 2123 x 38
else y + 2123 x505;

g0 %o S10L33;

N:=«0N-1;
go to S10L81;

N:=«0N;

£o 1o S10L81;

=5 exp e R

kiS1OL37;

2.2011,

comment _ ;g

S10L75; ,
which is the difference of the type blﬁ
Thus either the type bit or the next blt \
instruction is inverted;

S40L 87, 88, o

S10L19,‘the extract normally instruction:;

v

Then formal paremeter represents a label or s
arameter represents constant st{y],

hich constant occurs also as a label:;

wvhich is the key main word of the constant .
parameter (cf. tékle 3);

Then the actual parameter key has'alrdady been
adjusted earlier on S40L85;

Thus, depcnding on I béing a jump instruction or
not, the actual parameter must be a label or an
arithmetic constant, and the key is adjusted

accordingly. In the casc of a label, E is already

the correct key by-word of the formal parameter;
S10L19, the extract inversion 1nstructlon'-
which is thc inversion of the previous value;
S510L419, thc extract complement instruction:;

S10L3, thc instruction take inversion:;

X



202.12

comment
S10L89: mant : = - mant ~ 1; , . A
go to S10L1; ©Y410L3, the instruction take complement :;
S10L90: mant : = - mant; . -
o go to S10L1; S10L15, the store factor instruction (cf. S6alily end
_ _ | the explanation):;
810191 : if exp # O then integer mant is the difference of the upper and lower bounds
(mant, exp); of the bound pair.
R ' . k be the number of the bound pairs;
'8910L92: if mant < O then wrong; cf. table 5A;

mant : = mant + 1;
'810L93: stly] : = mant;

if N = O then go to S10L95; Then y is the address reserved fcr Hy = the number ff:bb
o ' of the array elements. The variable u and auxiliary

varisble v arc located on addresses y + 1 and y + 2.

If k> 41, the addresses y = 41 toy - kK + 1 are
rcserved for the chbscript factors hk—1 to h, *tn >
med by k further store factor instructi
en y is the address of variable v;
ich is the next partial wvalue of H,_; '
ich is the next partial value of wu. st{y] i
ower bound, calculated last.

S10L 93, 98;

e

S10L9L: y : = y + N;
sty - 2] : = <’
sty - 1]: =

S101L95: e : = e + 2;

go to S10L2; e S10L15, the store pre-value instruction;
. R (cf. Sbal2l):; ' I%
S10L96: N : = N + y; which is the address reserved for variable (

+sddresses N + 41 to y are reserved fo-
pre-valucs; ' ,
st[N - 1]; which is the number of the array clements;

HH
]



S10L97:

S10L98:

S10L99:

S10L100:

S10L101 :
S410L102:
S10L103:
S10L40L:
- S10L105:

S10L106:

S10L407:

Jd : = st[N];
st[y] : = P - J;

P:=P+1I; y:=Yy=-1;

if y # N then go to S10L97;

comment
which is u.
S510L97;

Thus the pre-values are formed and stored.

: A1l pre-valucs have been stored:;
if P < Q then mo ¥ K

wrong;

st[@a + 1] : = P;

go to S10L1;
Q:=y;

if Q < P then wrong;
_go to S10L4;

e2 : = 0;

Q:=1y;

P:=stly+1];

go to S10L4;

mant : = O;

go to S10L107;

I :=y+ 2123 + 2126 x 72
+ (I or 2123 x 6);

P:=P+ 4

if Q < P then wrong;

A

f. table HA.
410L3, the instruction retain:
10L 107, 110, Si1L5;
us , the value of P

is stored on address
810115, the adjqi: instruction:;

of. toble 54; ™

S1014%) the restore instruction:
S10L129;

Confer comment on S{0L56.

S510L128;

Thus restore a previous value of Q;
Restore also value of Pj

'S10L3,
may also be another positive value;

S410L15, the for4 instruction:;

which plus instruction {cf. table 1A) contains

the instruction for2:;

the
type indication of the for4 instruction.

S10L105;

Thus the addrésses P - L4 to P - 1 are reserved
for the for statement to be carried out;

cf. table HAj;

2.2.13



S10L108:
S10L109:

S10L410:

S10L111:

S410L142:

510L413:
S10L114:

S510L120:
S410L121:
S10L122:

S10L123:
S10L124L:

JSEOL125:

2.2.14

comment

st[P -~ 4] : = e;
st[P - 3] : = st[P - 2] : = I; I = instruction for2 is positieve, the plus

, instruction is negative;
go 19 S10L99; S10115, the for instruction:;
if  st[P - 2] < O then mant : = ;
- mant;
if mant < O then go to S10L410; Then cycle is no more executed;
e 1y + EC; : cf. table 1E;
go %o S10L2; Thus execution of cycle begins.

S101108;
P: =P =Ly Compare S10L107;
go 1o S10L99; S10L3, the instruction for3:;
st[P -.2] ::= mant; ‘ |
st[P - 1] : = exp; go to S10L1; Ji?hs the step is stored.
‘AA0L3, the instruction forO:;

e : = stlP - L]: T :=st[P - 3]; ,
mant : = st[P - 2]: exp: = st[P - )J; cf. S101107 and S10L111;
if I <O then go to S10LL; Then the step is added to the controlle 3
mant : = - 1; \\, which may also be another negative value

go to S10L1-
S10L15, the store procedure instruction:;

. g

: = 0; S1OL15, the store accu instruction:;

N

if (I or 2125) # O then go to S10I423;Then accu must be, or become, real;

if eXp # 0 then integer (mant,exp); Thus accu is an integer; ’

go to S10L412kL; S40L121;

if exp = O then real (mant, exp); S10L122;

if N = O then go to S10LOa; for assignment to function name;
S111L38; ‘

N : = mant; E : = exp; S10119, cf. S11LL42;



S10L126:

S10L126a:

S10L126b:

if E = O then go to S10L127;
I s = Aj
if E» O and E > I then
wrong; M
E:=E-1; ..7 {
ifE+ I<
wrong; ‘/.
N :=N+ (Nor I);
N :=N--(Nor I);
if N = 2132 then N : =N - I - 4
N : =N+ (B2 or I);
st[y] : = N

S10L127:

S10L128:

S10L129:

S10L130:

S510L131:

to S10L4;

exp # O then integer(mant, cxp;
mant £ O or mant > N then
0 S10L129;

: = e = mant - 1;

=g g

(0]

go to S10L102;
cthain : = chain 2;
e : = e2j; p =p2; ¥y s = Q2;

go to to S10L1013;.
if mant = 0O then £go to S40L1;
go to S10L58;

mant : = st [ p+ Q0 + L4 ];

comment
Then integer N must be stored;
N =
be stored:; \:
Tor A cf. ENTRY on page 172;

mantissa, and E = 1 + 2 x exponent ¢

Then exponent is too large positive;
which is 2 x the exponent; , o

hen exponent is too large negative.
4+ I =
?us mentissa 1is 1ounded-

C does m)t oceur;

WS dlglts, resdrved for exponent, arc cleu.

_oundlng;
510115, the switch instruction:;

Then subscript is “out of capacity';

S10L128;

S10L15, the test instructioni;

Thus, go to 1 for truec = O, go to 58 for false =
"‘10

S40L3, the extract procedure instruction:;



2.2.16

coument
exp : = st [p+ Q0 + 57]; ' X +
go to S10L1; Thus valne, assigned last to function name,

is assigned to accu.
510115, thc VERIFY instruction:;

S10L135: J : = 1 - 2123 - 2126 x 1083 cf. VERIPMY in table 1D. Then J contains address-~ X
and rank part of VERIFY instruction;
y : = 2126 x 125; cf. ar2 in table 1D. X
s107. 141, 1L3;
810L136: I : = st[Q + 6] or 2126 x 127; which is thc operation part of instruction X

st[@ + 6]. That instruction has becn stored earlier
on address  + 6 on S10LL42, where it was the instr.
I, and it refers to a formal parameter, which
rcpresents the expression whose object programme
cont’Ans the verifiication instruction which is

goj; to be inte'/preted now;
S10L137: I : = if I = 2126 x 122 then Tihs, if st[Q + p] is a jump instruction, the
J + I else J + y; }erification inétruction is replaced by th
\\ instruction wit}/ the same reference as cont

in the verification instruction. Otherwise -
verification instruction is replaced by the .
. ar2- or extract normally instruction;
S10L13%8: st[e - EO] : = i:hhb\nmﬂw-~m«f which word is definitive;
S10L4139: go to S10LL; Instruction I is interpreted. N has still the
' value, assigned on S10L3. ‘
8410115, the verify instruction:;

S1OL1MOE J : =1 - 2123 - 2126 x 110; To be compared with S10L135;
y : = 2126 x 98; ’ cf. extract normally in table 1C;
S10L141: go to S10L136; $10115, the Verify instruction:; e .
/NO0LAL2: J 2 = I - 2126 x 109; To be compared with S10L135; -~ X



S10L1L43:
S10L4L4L ;
S10L145:

S10L1L6;

y 1= =J+ 2t23 + 2126 i« 98;
go to S10L136;
wrong;

wrong;

comment

-

“Then test on S10L137 fails, I bece.. N

addresslessvextract normelly instruct.

For dummy elcuents in switch lists,
A prostat instruction did not occur in conne
with a formal parameter, cH table 1D;

Integer operations may not be used with rea”

numbers: ;



_ comment

begin | Compound stotement S11.
The big transporter.
The object programme of any proccdure having
formal parameters contains, as its first word,
machine codc 1n°truc»10n X which Jumps to here.
There is Dresented
I = the machine code instruction which Just
jumped to X and which is the first word in the
object programme of a designator having actual
.parameters, and Lcy address N = the second word
1n that dbgect programme.

The following transport is pcerformed:

reg/Bent value of

- 6 - 2
- Q-3
chain o Q.- L
key main- and py-word of
first parijme ' o Q -5, -6
second param. - 0 -7,Q~28
last param. - Q'+ 3, Q' + 2,

Thesec keys, derived from the offered actual
paraméterﬁkcys, contair only absolute addr
(cf. table 3).

‘"hen a valuc parem. does not represer

its valuc beccmes the by-word of
When present, valuc arrays are st

lowcr part of the working spaCu”PZ.. of the



S1110:

$11LA 2

75£”I¢"“H\~J~p\\
-
e,

.st[?2 + 1] : = new value of P, as happens also ¢

Q :=Q - L;
if 0 < P then wrong;
E : = chain; J ¢ = p;

I :=1+1 - J0;
y :=-P;

st[Q + 2] : = - ¥;
stf[Q + 3]. : = N - q;
st[Q + 4] : = I;
st[P] : = Q;

" .. ku on addresscs

Zedel

‘.
e o

comment . .
proeedurc to be invoked, and thé'vgz
P is increased accordingly. Kiem

a“ -, \ -
There happens also: 3&}
p :=Q=-5-40, _ }’
chain : = N + 213 x rank of procecdure to be in.

R ]
Q o—(—‘}"

ind of the dynamic introduction of a block.

hc previous val

e of P is still availab}e on
ddress p + QO + :

of type procedure means i

p+ Q0 + L and p+ Q0 + 5

ssignment to nar

N

qu tgle 5_./3,_;

In $141L2, the value of chain will be stored on
address Q, as is already mentioned above;

cf. table 1L :

S10L40;

Thus, whcen coming from S1410, st[Q + 2] is positive
= P. | - ‘

When coming from S1OLMO, it is negative;

Thusf

st[ st[P] + 4 ] = address I where the procedure's
object programmec contains the specification pattern
of its first formal parameter, being the seccond

word,



2.3.3
comment
st[ st[P] + 3] =N -Q,
which is the difference of the addresses N-i and
Q-1, occupied by the key main words of the first
actual respectively first formal parameter,
st[ st[P] + 2 | is either = + F (when coming from
S11L0), or negative (when coming from S40LLO).
S11L 35, 38, 39, L1, L5;
S11L2: Q :=Q - 2;

if @ ¢« P then wrong; cf. table 5A;
st{Q + 2] : = E; .
st[Q + 3] : = J; Thus, first time, chain and p are stored. Next times,

the parameter keys are stored.
: Cycle Zjor forming and storing paramcter keys:;

S11L3: mant : = N : = st[P]; Bein{;zo
y : = st[N + 2]; -
J : = st[N + 3]; w,

he retained/value of Q;

ch is the menifioned difference of addres-

exp ¢+ = Q + J; . tual parameter’ ey is extracted:;
E : = st[exp]; \ | o .
I : = st[e he latter being the Wwain word; o
S11L4: if I+ 0O hen actual paramcter list is not yet exhaust
S - ;Actual parameter list exhausted: |

uu‘“h,_,n"‘m«’)(% has already the mentioned value Q';

if y <O thenI : =N+ J; Otherwise I remains = O because the programme
come from S410LL4O instead of S11I10.
I is the next key address; .

E : = st[N + 4]; On address E the procedure's object nro
. contains - 212 x (rank of procedqggrn
S12L2; _ |
S5 por =N - Q0 - 1; : +x



S11L6:

S14L7:

S11L8:

11L9:

511110

chain : = T - gt =

if chain < O thcn wrong;

e : =B + EO;

Lo

Leoedar

comment
being key address I + 2“'-5 X rank of l\"‘
invokecd; : |

A}

Then the formal parameter list contains mo.
than does the actual parameter list (compare S
cf. table 10L;

£o 1o S10LYG3. ~wK?’“’-~N&"v" Yhus object progremmc of procedure body is cxecy

if y< 01

if T < O then go to S11L19;

y o 8491 or I;

J s =1 or 2123 - 2113;
I :=1-Jd-1y;

if I # 0 then go to S141L10;

J = y;

go Lo S11L2k;
Af J# O then go to S11L12:

MLl ;

us, when comlng £rom S10LLO5 N is = manfy -+ 5'

both cases, st |N] zé the value of chali wh’
3

i1l resident an re

whlch mast also be resy
Whé\ coming frem SYCLLO, st[N - 5] is the;&éiue -
elonging to ‘the action of the block, to
which \ Qe procedure to be invoked is local;

chairn

Then thd actual parameter is an expression.

The key main word J+#%~.a formal parameter which
represents an expfegs;on, must Tefev to the address
N of the location which contains thcaﬁﬁlUB o chaln
belonging to the action of the block or procedure
body, in which the expression occursj

which is the address, contained in the main word

of the actual parameter key;

which is the rank part;

which is characteristic for the kind of the key;
Actual parameter is a string:;

The key is simply copied;

S514L9

Then eddress N is not necessarily changed;



S511L11:

S11L12:
S11L13:

S11L1L4:

S11L45;
S11L16:
S11L17:

S11L18:

N:=Q0+ 1;
p1 : = 0O;

go to S11L1L;

pi ¢ = p; 81 : = chain;

if 81 < J + 8192 then go 1o
S11L14;

N :=7p1+ Q0+ 1;

s1 : = st[N]; pi : = st{N + 1]

go to S11L13;

Pt + ¥;

if2xI< 0Ot

if box
if 8 x
i NP S
vt
if 16 x I< O then go to 91L19;

£go to Si1L2L;

. 2¢305
comment

+x
These valueg belong to the rank O. On address
Q0 + 2, the interpreter contains the constant O,
being the pre-value corresponding to the rank O;
S11L10; ' ' ‘
S11113;
Compare S1OL11;

+X

’ ;
Thus the valuc é:}aﬁychain h%é been extracted
from address N.

in an

Then actual J)e; pmeger is a simple varis
Then actaal pa Qmel is an array; i
{

~

Then actual paraﬁeter is either o swit or
3
“label, or it is a constant which also occurs-

the text as a label;

Then actual parameter is a procedure.
Actual parameter refers to a formal param~*
any proccdures:; .

’ o

Thus the’key of that formal paraqf
copied;
S11L 7, 18;



S11L19: & ¢ = I + N;
£9 to S11L2h;

- i

§11L20: J : =

$11L24: E : = N;

511L22: E

“ae

comment

Thus, when a formal parameter represt

procedurce, its key main word J. refers

location which contains the valuc of chain

belonging to the pction of the block %o whi
tokRe #.procedure i§ local.

: e 3 [Lﬁ?,

Thus, When;} 1 rmal parameter represeris

T a label}or’ constant which also o{curp -
bel, its key\oy-word E is the address of the
etion Which\uontains the value of chain
beih,ging to the action of the block to which
‘the label or s ’Bvls 1oc
is the addres ; eﬂihou c rogramme contains
the key bv-/”; |

TS
Thus the key main Word J of a formal parameter
which represents a constant, refers to that
constant, which property is used on S10L82.

Si1L16;

ql. The value of eXp.

Thus, when a formal parameter represents an
array, its key by-word E is an address. On
addresses B+ 2, E + 1 and E are available: the
difference (address of first array element minus
pre—value), the number of array elemcnts, and,

if the array hes morc than 1 dimension, the first
-subscript factor.




comment
8111155 SRERCEES
In the case of an arpay;'thé key main word J refers

1]
-
+
)
“

- 811L23:  J ¢
to the pré%value = the aobsolute address of the
array element with all subscripts O (that elcment
nced not be contained in the space reserved for
the array). | | '

S11L 9, 18, 19, 21;

1

S111L24: I : = st[mant + L];
stfmant + 4] : = I + 1; .
I :=st[]]; That is the’spb\
parameter, havir

L4

0 O0C §1tX0 Oees0j
if T < O then wrong; Then; he forunl parameter list contains less
‘ | ele/ nts than docx the actual parameter list
¢ /s test in S41°45); :
§11125: if (I or 2t24) # O then go to “Aen no typeiha| been specified for thelfo~
' S11L35; : arameter be hz considered. ’ "
| \ A type has b jer cified:;
S14L26:  if J e Then parymet y: b1 “sents an expressior
S11L27: if L x ‘““h@p‘paxjmetéaﬂr pres .Jbs a simplc vari ble .
- N Vo | ‘
S11L28: if 8 x U“Q?TT\ﬂﬁah,,,¢¢fwhwﬂq,4“Lﬁ3u’ﬁarameter repnesents a constant;
§11L29: if 16 x J < O then go to $14L32; Then parameter represents a procedure;
S11L30: wrong; A typc hos been specified for a formal pav~
representing a string.
| S41L28; i
S11L31: if 16 x J < O then wrong; Then a type has been specified fo

parameter rcpresenting a



S11L32:

S11L33:

. S11L34:

S11L35¢

S11L36:

st[exp + 1] : = J : =

exp + ?’hiﬁhurqrfﬂﬁ'~\ﬁJr~ TN R vwﬂg with pr:Ajglven valuc", located on

3
©

g t
J
(~

£o
5)

J

if (2127 or I) £ © then,gg to
- 811L2;

;lo

T 7 2L

2426 + 2¢2L ,A or J),

to

S11L35;
T or - 2125 + 212l - 1;

if (3 - I or 2125) # O then

J + 2t24;

i37 - 13

2126 x 98;

i".) Lo L : ’
‘Mb{l J'.LJ ?' 2.9;1. ) . \»J o /7 . {

e .. Seeaith
comment
When a type has been Sp801fled fc
reprcsentlng a constant, that constas
the 31gn1f1cuncg of a label, though a
clsewhere may be equal to it:; R
Thus the parametep-represents now a "simple

‘s Sxo; . .- !

Thus thé bij of/fhc mein word is se

werded jq main word J, differs
o5 T the bit Jg is

2 M}wrmed, ‘

v P transfer is rcfuired for the

vqlue of the varla le just extractecd,

S11L 25, 32; . ’

Then the pﬁrametcr is not value, and the key is

ready to be stored in the working space of thc
proccdure.

Parameter 1is v11ue:;

337 being the code instruction for jumping to the +x
p01nt corrcsponding to label S11L37;

cf. cxtract normaliy in table 1C; X



comment .
P:=P+1; Then the space P...Q is free,
| | - | st[P-1] being the retained value of Q;
go to S10L31; Then the extract normally instruction is regarded

as to refer to the formal parameter with the key
J, E. When the parameter represents a constant,
expression, procodﬁre, or variable, accu 1is ‘
given the value obtained by either extraction or
eva‘zatlon and the interpreter returns through

A : 4(T.2) to S11L37 below.
s ameter repree/”‘\‘"”“lyray,
orprete: ’ \

r Y
e e
of ‘v ‘Jbray o . .ATIOuT - aCtlng the value .
| . 5107 /¢ -
, cfs S11L36) ;s
}11137: P:=P-1; Th 4 st[P] is ty ’

s #f£ rctained value of Qs

J = if exp = O \\\
then Q + 2+~ lgeg

2123 x 5

S11L38:

instrﬁctlon Jumping to "Mh
,e the real value accu is "pockbd"
- to variable B,

M\ .
v

2.3.9



S14LL41 ;

+ commont
~ of. S11136); U .
b is address part of maly Word™y,
) is (cf. S1iL23)‘the pre-y&lue. .
Ze. ot S14122) the ados

o~

ifQ( P then wr\\ \

- lue of Q is removeqe
= - 3 - thus the relaifed va
St[ & sy -l \ value array will be stored now

\‘ddress y -1

sty = 1] 1 =1 : =y - st{E + 2];i.c0 \leest address minus dlfference ,\
. ' | ’ address ps=18 pre /alue) = pre-value; ,

Y

84 : = St[N] - I; ‘ o

I:=J-N+y-1; ﬁfy’
i -
As.z 1€ value *fas 1ts other data in common
with the mother array, the by-word E which
refers to them need not be changed;
if (I or 2t2L) # O then go to for transport with transfer of type.
S11LL42; v ‘ Fast transport: '

' S14LL4 ;
stly] : =st[s1 + y]; ¥y : =y + 1
if y # P then go to S11L1;
J: = 1I;
go to S11L2;



Si1Lu2:

%'PSZCD

2.3.11

comment
S10LL4O;
mant ¢ =:E; ! Thus by-word is put to safety,
J : = - 28; o Then switch on S1OL19 goes to S1OL126
T (cf. table 1C)
| S11LLL; | |
: = th - 1; : Code instruction juuvjumps to S11Lgu below; C+X
: st[s1 + y],

n Ig li

S10L47; T 0T w8 KE{\,_.‘“"'*nuMN\\ |

y+A; o | ‘

;g y # P then go to S41LL3 , (;:ﬁg'"vf”””//lf\\'~d"“‘u--—‘-\\\
: mant;“ - .

. T
J:=if I + 2123 x 260 ¢ O P Van | *k7
o I y 2185 % 1019 slee T§> © bit I8 of the new main word is 0, while /
I+ 2t2l; J7 dlffers erom T

£o to S11L2 75

end S41; ... . ;



‘comment
;d statement S11a.
The,xestorer. e

R
in tg5300ject progermt

1nstruct10n Yy, “gxc

ich was resuient befl Q)k’

BN
\ N e
TWILk . X ©l a’  As ) return,&

/s

Then the pi ¢ fdur /has been called th ug'
formel par: pe ecr and has no formal pa ¢
(cf. ST0TLL)s
hen the p: oce
{thout use oi~

ure has been called diifecv-,

if I # O then go to S11alé;
T == formal parameter).

,c«;

7y \ procedure h)s been called through a formal
, , Ea\’)’ weter and has formal parameters:; .. .
s =Q + 5; ‘ o ,
s = st[Q - 1] ; s the | \*-ar d on S10L4O.’
. . » -~ ’/\\
6: e + =1+ Eo 4 \\”\W"‘
»,. . LA wyeme L .
?7: . chain 3 = st[ B L, W/J instruction~for reéturn;
. i ‘ p" . = ‘St[‘Q - 3] ;. .t A » | )
= st[Q ~ 2] ; : .
. ] ; I is either a previous value of pointer P or a
S114L8 previous extraction instruction;
. e : = I else P:=1; When the proecedure has no formal parameters, I
s . ] ,
is the required extraction instruction (cf.
o . compound stateme :

gnd Sita;



ﬂé N:=Q;h;

Q=N 2;
if Q < P then wrong;
st[ N] : = chain;
(, st{N + 1] : = p;
\ st{N+ 2] : = e+ 1;
™\ &0 to
end S42

e

comment
Compound statcmon:l:S'l 20
The,small transporter,

The object programme of a procedure which has
no formal parameters, contains, as its first
word, code instruction X1 which jumps to here.
For explanution cf. S11;

In 1 objec ogramme of the procedure to be
e \@[} x rank is th§ s¢_dnd

> T /’\m

5\ e —

S12L0, e + 1 ig the ex
eturn,

e

When coming

BA0LU5, e + 1 neeq not fbe
e e e

26541

+X
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