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AUTOHATIC CODING SYSTEiL L  saxo

Leon Lukaszewicgz,¥arssawa

SUMMARY ' ‘ |

Some properties are described of the automatic ceding system -
SAXO fer medium secale digital computers XYZ and ZAE . II.This systen
considers a range of specific features of the machines ,as for in-
stance ,fixed-point arithmetic,and contains logical operations on :
machine words.¥hile designing SAKO,one tried to obtain a sufficien- l
tly effective system for the elimination of machine languuge prog-
rameing almost in the whole field of numerical and logical problems.

ANIRODUCTION

R B 1
In comnnection with the growing need of new programs for electronic !
digital machines,the use of automatic coding systems i35 especially :
helpful .Their purpose is an essential shortening of time for prepa- |
ring programs with the assumption that the method of solving prob- |
lens is known.Out of systems used nowadays the most known arc FOR- |
TRAN ,MATH=-BATIC and MANCHESTER AUTOCODIRG 3YSTHL.But the use of
them is still limited.For instance,in problems containing logical
operations,when the need arises to use the internal structure of a
word of the machine the above mentioned systems are not the most.
suitabdle.ioreover,in some gystems the effectiveness of the object i
program is not great,and therefore,they are not economical,especia-
1lly in often repeated programs.So,automatic coding systems used at
present have generally a helpful character for the basic system of
machine language programming.

The Automatic Coding System SAKO was conceived as a basic syster
which would make the programming of numerical and logical protleas

"4in the machine language rather unnecessary.Although,instructions
written in SAKQ may be relatively easily used jointly with machine
instructions written in the System of 3ymbolic Addresses - o45,this
need is rather exceptional.In fact,the purpose of 5.5 is to be the
aedial step between JAKO and the real language of the machine.lit i3
also forseen that the creation of Problem Languages will be b-sed
on 3AXO. .

The basic assumptions which were taken into account while designing
SAKO are the following:

1. This language should take advuntage of all mackine Dposii-
bilities and cover the full field of numerical and logical apolica-
tions,

2. The resulting object program ought to be as ef:icient as
possible concerming the time of performing it,and the occupsing of !
place in the machine storage. !

3. This language ought to be as easy as possible in the prog- !
ramzing ,and independent of special machine featurcs.

It 18 easy to state,that the above mentioned points, espociaily the {
firat and the third one,represent opposite tendecies.3AXJ repreasents
a certain comprooise in which,howsver,the first two points are cloa-
rly given pririty.ln spite of this,as we shall see later,s;:¥) i3 al- {
most &3 general and easy in use as other above mentioned languages. E

In general,it seems that the practical realization of the full; uni-
vemsal langusge,as abstracted from every individual machine feature, ‘
will always lead to compromises to the disadvantage of a fully eco- !
noumical use of this machine. '

it mE i m e =
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CENERAL STRUCTURE oF wmm.msﬁmmm“m‘ DS LARA

Progrm written in the xme h.ng\ago are made ,up of a ut o;f 1
ces.,
¥e have several diffmnt typeos ot BAKO nmonc«.dieih of m&
a definite form and meening,snd the use of each is mt.un«l am 4
salised 1o guage. L e
The 4information ymou;ln; pcrror-od by the' -wum cwenﬁsstw of
buic stages:

- :Lntroduc!.ng the program um tbo nchm,
= processing the introduced program by tho ucmch}'

Prom this point of view we divido all ehe SAKO scntcnoo. into ﬁlu
following categories:

O LAR S - they give 1nfor-tion on the ntructm oL .
the program a.nd dctonino the meaning of the symbols used Declara-
tions perform their role while introducing tfu program into the me~'
chine,but they are omitted while the.program. is: being performed by =
the machine. :

- - don’rnn. the work of the machine while per= '
forming the program. ' ‘

SOMMENTARIES - have only an oxplmtory character fer m
programmer,and they are omitted while 1ntroduc1n¢ n well as perfor-
ming the program by the machine. . ‘_
The 1list of SAKO declarations and instructions is ¢1von on & lcmt L
te table. L
One ought to differonciato ‘the sequence of writing motmtiom hg ‘
a programmer from the sequence of performing them by thw ;
They are in general different, S
The sequence of writing instructions com-ponds to the nqmmeo om \\
introducing them into the mchine. ' ‘

N
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The sequence of performing instructions is determined as follows:

- the first instruction performed by the machine is always
the first instruction written in the program,

« after having performed any one of the iusbructions which
is not the control one,the machine takes the next insiruction,i.e.
the mearest in the written sequence,

« the transfer to an instruction which is different in se-
quence may take place,only after a control instruction and conditions
being fulfilled,and in a way determined by such an instruction.

The last sentence written in a program is always the declaration END
which signalizes the end of introducing the program into the machl-
ne.The instruction STOP is last to be performed,and it signalizes the
end of the executing of the program and the stoping of the machine.

‘Bigger programs written in SAKO must be divided in‘CﬂAPTBRS which,
together with the corresponding data can be included simultaneously
in the internal machine storage.

The SIHTAX of SAKO sentences is the followingﬁ
. The sentences SAKO may be built out of following characters:

o 1. Llatin alphabet containing 25 letiers Aq....,Z
2.. Digits Oy....q9 '
3. - Characters of operations and relations + -+ " = = >
~ 4. Separating characters ., : ()
5. Space’ [/ space between characters/

The above given characters are availadble in Creeds Teleprinter)

P moreover,characters and were obtained by a change of types
and . ’
¥e call some character sets having s determined structure / with the
exactness up to space/ e x pr e s 8 i on s,and we ascribe therm
individual meanings.For example:

- nunmbers,
- variables and functionms,
- arithmeticel and Boolean expresaions.

'-‘ o '
We call some determined character sets / with the exactness upn to

space/ _phrpses of the 5AKO language.For examplo

READ
NEXT
WHER IF

-Some character sets built frecly bdut with a synomymously determined
beginning and end we call t e x t s. For example:

'~ commentaries '
- texts for writing on the output together with computing
results, .

Approved For Release 2009/08/06 : CIA-RDP80T00246A011500230001-8



Approved For Release 2009/08/06 : CIA-RDP80T00246A011500230001-8
“ E‘ W ; . ,~ _\_,\‘:} Pf”)[ﬁ‘
-4 - rn{ N!...‘Lu.,,\\., i @ ﬂ

LIST OF 3ENTENCES SAKO

? ' 1. UJeclarations

‘1. CHAPTZER: name
2. BLOCK: list of blocks
3. 'STRUCTURZ: list of blocks
4« DABL:x: name
H INTFCFR 5. EHPSGRAL: list of variables and dlocks
' . PARAXZDPER 3CALE n . :
7. LAKGUAGE 3AS
8. LANGUAGE SAKO ‘ . ' I
90 END .

¢. Control Instructions

1. JUMP PO oL

2. JUMP ACCORDING 20 I: list of labels

3. CO TO CUAPT:ZR: name i

4, 1P A=B: o& ,OTHSRWISE 3

5. IPA B :x ,OTHERXISB p , .
6. IP OVERPLON : d..OTHERIISE~p \
7.. IP KEY n : oL ,OPHERWISE p

'8, REP.AT PROM < : A4 =8(¢)D

9. 37T0P : '

3. Drum Inetructions o

1. RSaD DRUB FROH I : 1list of variables and dlocks
2. "WRITE DRUM PROM I : 1list of variables and blocks

4. Input-Output Instructions

1., READ : list of variables and blocks N

2. READ LINE : name of block ' :

3. PRIKT (nm): list of variables

4. PRINT LINE : name of dlock

5. PRIRT WORD : list of variadles
© 6. TEXT : :

7. TEXT LINESa:

8. SPACE n

5.  LINE n

Se Arithmetical and Boolean Instructions . , ! O

1. A=D L
Se AsB
30 SET SCALb N . o0 ' L
H POSITIONS . 4. CHANGE SCALE PROM w29 m. : list of variables
' : S . .and dlocks -

N
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6+ Subroutines

1. SUBROUTIL:: : flist of results/ = name [list
of argunments/

2. [list of results] = name [(list of erpumenrts/
3. SUBSTITUTS : name [lint of anrguments/

4, RETURNK

Indications
" m natural numbers
]
: R R variables or expressions
- ‘ N, M natural varisbles or nuubers
oL o labels
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The SAXO sentens

Although the rulss of building Sypes o
at heterogenity of their strudture,

to the following system: .

phrase - operational part of.

exgression -~ parsmeters of %

phrase - in the form of coléh,

. expression - arguments of Anstruct

in the form of a diet of veriapie

This is an example of the instruction built aceordia
scheme: ' B

10
{*

PRINT ((.4):A,8 C

The ressemblance of the buildiﬁc of SAXO lu@@dﬂ@tﬁmiaqhmcu’ﬁlqtﬁf
ing remembered by the programmer,also the differentistion By tie %
chine, : ' ¢ L

. +1e _Introductory remarks o =
- X{Z and ZAR II are binary,fixed-point, machines which,however,have =

the possidbility of choosing the. computation scale by means of #f-
ting the double length sccumulator after multiplying or before & T
viding .Bagsed on these features ths way of representing nuabers
and fulfilling arithmetical operations in SAKO language was acoi

It is necessary to remark that it is generslly most convendent Logifs:
programming to accept the floating point arithuetic,and ite siek
tion in fixed-point machines is possible by means of suitable suibs
routines.However,as it leads to a serious reducing of the speed of :
the machine,this method would be contraky to the first point of e
agsumptions given in the introduction,and‘ therefore,it was not moced-

ted in 3AKO, K SRR ' :

2. Praction numberg:

Trough the machine X?Z and ZAM II work in a binary system for the
aajority of computing a decimal interpretation of all the nuabers .
which arise in a program or which are treated by the programs may be
assumed.Then we accept,that one storage cell is necded to write a _
fraction number in the nachine,and we imagine that this cell iy com~
posed of 12 positions, ‘ ' \

‘
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.. In the first of them is written the number character,in thp noxt sosi-
tions are placed seguently decimal digits and the point dividing the
integral part and the fraction number pari,for instince:

S
!
S

The position number in which the point is writsen i3 numed d e ¢ i -

gl B8cale of the fraction number.lFor instancé,in the above
g&iven examplq.the given number is written in scale 4. ‘

The following are the basic rules for the operatihg witk fraction
numbers: s

1. Arithmetical operations on fraction numboers mz2y be execu-
ted only when both operztion .components are written in the mzcline
storuge in the same scale.

2. The scale of the result of the operation on friction num-
bers is always the same as the scale of both operation conponents.

3. The scale in which the arithmetical operations are perfor-
med 18 determined by the insiruction SET SCiLliyand it must be in accor-
dance with the scale of writing all the fraction operation compoments,
In case these scales d#sagree the recsult we obtain is wrong.

4. The scale of fraction numbers writ¢en in the progran is
stated by the last preceeding declaration PARIMETER 3CALE.

) 9. If,resulting frox the operation,we obtain more significant

' digits before the point tran it is permissible in the accepted scale,
an overflow arises accompanied by a wrong registration of the number
in the storage cell. ‘

As i1t results froc the above given presenting of the machine storage
cz2ll,we can always write,in the scale N’,the number having till v
significant decimal digits belore the point.llowever, there really exists
a po3sibility of some extension of these limits as it will further
results from this article. '

6. The arising of an overflow 1S aignalized in the muchine by
, digit automatically written into a special register called_o v e r -
ow . indic o Xr.Its state,which may be nuaber 0 or : ,
may be discovered by the instruction IF OVERFLLY which writes at the
saxe time the number O into the overflow indicator. .
The number scale written in the storsage muy be charged by the instruc-
tion CHAKGE SCALE. o '

3. ;nteger Humbers

For writing an integer number in the machine,we use half of the machi-
, ne storage cell.lie imagine that this_half consists of 6 positions.

_q“ﬁiMQ}a_In the first of them is writien tnetnumber gharactef,in the rest -

‘digits of the integer number.The less significant digit of the number

i3 located in the last position.

The setting of the scale does not influence the registering of the

integer number. . '

Operating with integer numbers in the SAX0 languege is based on the

followine rules : ,
Approved For R:alease 2009/08/06 : CIA-RDP80T00246A011500230001-8
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1. The result of adding,substracting,multiplying and raisig
to & power of tw»o integer numbers is always integer.

¢. while dividing integer numbers or,if at least one opsra-
tion conponent is e fraction number while adding,substracting or
raicing to a power,the result is a fraction number written in the
scale determined by the last instruction SLT SCALE.

3. ‘%hen the intoger number overflows the admitted interval,
there arises an OVERFPLO¥ like in the case of fraction numbers,

4. Lxampie. ' ' .

The use of the instruction SET SCALE and of the declaration. PARAMETER
32ALE,besides other SAKO sentonces,may be illuatrated as follmvo:

Let us ascume that 4104 product values ought to be computed
Y= e Xty Xira, X3

for the given values Jdi of absolute values smaller than 4 and for
varying {from ¢ every U<l toAd .,

'he suitable program in SAXO may be writton as follows:

K)COMPUTING OF . POLLNOAIAL VALUES
;\R,Hﬂ 'P 'l? of‘ALE 1
PABLE (4):4
0 IYFL 28531
~Q.0 g 09594 4
INTEGSR : K '
3a7 SCALE 4
X2) v=¢
&4.) Y= Y"("")(K) . ) :
REPSAT FROM £ ;<=31-¢)O

Litic

PRIRT (€.&):

PRIAT (6.4) :

REPIAT PROM 4. X= o‘c(o c1)1.0
SEOP

uND

The weaning of separate lentenecm of tMs program 1- the follovmim:
(] '

: The first sentehce is ﬁi her o entm dhich hws mo %
nificance for the run of the pr‘aerm. '

©

The secor‘d nen&oncve\.ia & 1d’0é]§aratﬁon which -est
the scale of ru,di.ng in in'to mﬁ(cmnfe »fa;atcrtion numberg written
in the program. :

Declaration PABLE de»termines téhp: rewr ﬁunbwrs wrf*bti@x- *unéc)r %‘
components of vector 4 - - N DT o REE
A1l the given numbers will be ‘e et 4 'Q;“ pachine Hewe goml
4. in accordance with the Jmt«e Ly Wt aratton \ y

The declaration IM‘QHR detegrm'inf“’it ping
values. } T nEs ‘
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" ®he imstruction SET SCALE ¥4 establishes the scale in which the
following computings will run,

The next instruction giving Y the starting vclue ejual to £01is
labelled number 2 .

The asterfsk on the left of the lab:l means the bezinning of the
cycle RZP:AT.Generally before each label we must put exactly as uaa-
ny asterisks gs instructions ARLPEAT refer to tﬂis l:bel.cach label
must begin with a digit.

The two next instructions cause the computing of the polynoninrl va-
lues according to Horner s scheme.The computing will be done in sca-
le 4 ,in conforaity with the lately performed instruction 4.0 ..lilu.

The three next instructions cause the printing in one line of valu-
es X and Y in a sequence.ror printing A there are reserved 5 j0s5i-
tions before the decimal point,and ¢ after the point.rlhis gives,to-
gether with the point,9 positions.for printing v there are reserved
11 positions,moreover the results are rounded to iour digits after
the point.Instruction LI.iZ causes the transtor to the next line.

The following instruction x&Pcal induces the perforuing of the arog-
ram interval from label > to this instruction in seyuence for values
X varying from 0C every o., to 10

Instruction ST0? causes the stopding of the uichine,
Jeclaration END signalizes the end of the program.

5. The b writ of numbers.Hdoolean words,

1. Binary word.

The decimal interpretation of the atorage plzces wa<: siven avove.
However, the dbinary interpretation and the use of it is raearer to the
resl machine construction,and may give adaitioaai advantages in mnny
cases,

In binary interpretation each stornge cell is treated as o aset o0 .
positions containing one of two disits O or L .i3uch a get we shall
call pingry wocd or horter - % o r d.

v

Depending upon interpretation we can trcat the |o*d a3 a fraction
number, integer number of ilovlean word.

2. raction nunbers.

v

%¥e write fraction and integer numbers in & dinary word usin, tie bi-
nary system to represcnt them. ‘

Digit 4in zero position of the word determines the 3ign of $.: samtece:
0 « plus nuaboer
1 « winus nuabver

In the wurd the integer end fraction part of the numoer takes two
parts imsediately following each other.’he posifi.on muaher in whinkh
the last digit of the integer part is places is callied p 4 5 i X ¥
Bcilgc :
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' © 1y 345 67 #g o
11100 4 04 4 0r04n 0 .

\ Gy [ N s
Siﬁf‘ " ,'m"(‘%qag rq,g{" ’ :fiacﬂﬁﬁ& ra.;t‘ .'
reprosents the number - 53 375 ,written in MW 7 s

If the fraction part degins with wmm 4 M M ﬁl

is written in scale 0 .If i iidegesr gard. An poadeton
we say that the number 1s writben iu ‘Vinary oowde N . e

The binary scale 1s not marked i the word
numbers,but it is taken iute mocount in Vi ¢
table way of shifting the Gewble length ascommdd
ere caused by the machine instructien HEECPTE. IRGPIUTETON 100 4PN
IN THE CELL n directly after every tnstrovtiem te weltiply o0 SOROWEN:
INSTRUCTION LOCATED IN ®RB CELL m Placed dtrectly Before every ines .
truction to divide.Phe cell with the sddreas h contaian n‘m’ -
. tlon LOKG SEIFY LEFT p ,and t3% oell with the sddress 108G Sxiww..

RIGHT - » .By changing the nusber P iR stovage cells with addredwss u o
h and m ,we change the scale of all Tollowiing oonpULings. s

In the SAKO langusge the binary scale may Mﬂsnalim %o mw
Chine by instruction SET SCALE or by declaradien PARAMETER SCALE,
for instance: '

SET 3CALR 423
PARAXETER SCALI &g

The letter 3 written after the numbder determiving the scale signali-
zes to the machine that this instruction or declara¥ion CoRCEFRS the
binary scale. ‘ o St
To each decimsl scale determined proviously,corresponiis s himary sem~
le according to the following table: ‘ ‘ Lo BN
[P ey e . . - & ]gv—w————-—l

B N SR

Deesete 2 2] 3w el
RS = L SR -4
8w Scafe 0 4 7 <40 Ay 47 A0 ;v 27130 3¢

~

R SR

e -y . + -

50 the numbers written in decimal scale 3

-8t . 37 5 0. 00010,

in the machine will be represented in scale /8 in the way given in
the previous example. : ,'

3. Integer numbar,’

Eadead KR Lt P Spape gy

Yo write an integer number in the wm-chine we uu'onl.y half of the
vord i.e. 1& bincry po:itions.i‘taere:oro.in one machine storsge cell
we can cinultaneously write two integer numbers.

/
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the {irst positior of thne half word serves for writin. the inz: sr
number sign.7ihe last sighificant binary digit iz written in the Ll-ast
of the 18 positions. :

while performing operations on integer nuubersy,the zachine trentss
them as if they were written in 3% oositions,where h1lf of tha wimi
containing the integer number was 1ac:ted in posisions from o to .,
and only zeros in positions ¥ to 3,

4, 3oolean word.

R R e

by “oolecan word we understang a word whose gi.ito Oand JoLen tre -
ted as elements of tho two-element Boolean algetra,.opecinlly every
fraction and integer number written in the machine can be tresied s
a Joovlean word,

e write 3oolean words in octal notation by 2:xpressing each seguence
of three binary digits as digits from O to [ . -

Por instance:

77 .00 S0 S :‘1,

represents a Boolean word in which 4 first and 8 last bits arc one,
and the remaining bits aro zeros.
In accordance witn operations in Loolean hlgebra we introduce lor
Boolean words the idens of jicentity and operations ol the gum,roduci
and negationioreover,vwn determine the idea of ¢ y c l e sn i £ t 311 g
of a word.The sense of theuse operations is the Iollovwin,:

ITwo koolean words . and R ave identical:
431D >

if and only if all digits of one word are identizal with Lhe cooyvas-
pandin:, digite of ihe second word,
The result of the 3 um of the Soolean words 6 and o

RIS
is the doolean word A L1 which on cvery position is tre digit 1 if
and only if the digit -I i3 on this position at least in one word O
or o . ‘ ' -

we likewise determine ‘the soloan oreduct amd nairold

Lot

1 E 3 ;an 3 oE -0 ¢
;he result of a czclical shift o one pozition to she rlblt of the
$oolean wordil

=4

is the 3ooloan word A .,which arises in suszh o wiy, that evarys Jiglt
being in the word A on pogition « /L<38) 13 in tre word 2 on acitisr
Led  oThe ligii peilng in word 3 on position s trunsfers in vord A
to zeroc position.
Phe rz23ult .of a cyclic ahift of the word B .of ¥ pouitioas:

= RH¥N

13 the word A ,arising from the word B by v times crelic shift of vick
ane »Ho3ition of this word to the right.
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ve likewise determine a cyclic shift of the word B‘by N positions
to the left:

ﬁ»5|3ﬁf-N)

»@ can obtnin a complicated Boolean exprossjion by composing Boolean
operations like arithmetical ones.

Cut of twuo operations in Doolean expression one performs at first
this,which is enclosed in a bigger amount of parenthesises,In case
of an equal azmount of parenthesises the operation must dbe exccuted
in the following hierarchy:

1. uhifts,
2. Products,
3. Sums and negations

The operations enclosed in the same amount of parenthesises and of
the same hierarchy ought to be executed soquently from the loft to
-the right side of the Boolean expression.

To illustrate the above mentioned rules let us take the following
example.\e ascume to make a Boolean product of the positions 0-y
of the word 3 ,and positions “0-/5 of the word ( ,and add to it the
negation of positions <¢-2§ of the word d .The result is to be
pPlaced in positions (- 35 of the word 4 ,the remaining positions
being zeroed. ' .
The above given operation may be expressed by the fornmula:

2

in

(RAZ20 . C 40+ (-D}) %6 -00¢,000.002.7]7

One ought to emphasize once more,that since numbers in the machine
are written by use of 36 digits O or 1,each number may be treated
as a Boolean word,and on the contrary.The value of the variable <
in this example is the 36 bite set,which may be trated oqually as -
a Boolean word,or as a number..

Discrimination of Boolean and arithmetical operations in the formu-

IS

la follows from the charactera = or = .

SLOCK SIRUCTURL.

Tho declaration BLOCK,containing always constant parameters,determi-
nes the structure of all blocks mentioned in the list,and at the sa~
ze time,it reserves a suitodble amount of atorage cells for these blo-,
cks. :
The declaration auRUuTURE in which variable parameters may nrise.
induces the change of the block structure introduced previously

into the declaration BLOCK,but it does not reserve any storage cells.
A new bdlook structure must allow its full location 1n ths previously
reaerved storage cells,

In instructiona using the block structure always oblige a structure
determincd in declaration BLOCK or STRUCTURS written lately before
the instruction.

Bxample:
Lec ugs examine the following program 1ntorval'
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BLOCK (4o0c¢)::3
INTZGER * W, M

READ : N, M
STRUCTURE (N, M) 4
RBAD : A

@0 0000000000 s0PROOPPLOCELICGCEOTE

The first decleration BLOCK determines the block as a vector,at
the same time it elso reserves 1.0storage cells for its component
location,.

The declaration ILTECER and the instruction RiAD cause the read in
of integer numbers indicated as N and M into the machine.

The declaration STRUCTURX determines the new structure of the block
A and it defines it as a matrix of size ¥~ .This product must be
smaller than 1o0o,because in an opposite case it would not bte jossib-
le to locate this matrix in the storage places reserved previously.

The next instruction READ induces the read in of all element3s of the
matrix 9 into the storage etc.

The asterisk before ;) in instruction READ shows that .- i3 the block
symbol, ‘

CIIONKS.

1. READ,

The input data introduced by this instruction into the machine rust
fulfill following conditions:

1. Integer numbers are written as a set of no iore than
five digits, ‘

2 Fraétion numdbers are written as a set of ro .iore than
ten digits separated by decimal point.

J. f4nue nunbers are proceded by the churacter - .Pilas
aumdbers can,but they musst not be preceded by the ch-racter . .

4., Boolean words are wriiten in octal form and orece led
by the character = .,

5+ The space cannot appear between charnstar: saking the
registration of the same number or Soolean word.

6., Oseveral numbers or boolean words umay be sritten 4in ore
line,but at least one space must follsw every nunber or word,

7. Separate numbers or lines may be provid:d with comze-ts
which are not read in into the machine storage.svery chiruacter se:
beginning with a letter,and finishing with the ctz: cter * »or =
will be trated as comment.The comment may occuny the whole line.

8. &very block written on an input dat. fors zust bepin
with a new line.Also after finishing the block,the writin, of further
date ought to begin with a new line.

Let us assume that we have as input data of the properties investi-
gation program of rectangular mitriceos: -
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Integer number
Block of frag:
Boolcun 'ordw

This data can be 'rithon in ﬁh

MATRIX a;s@r =2
MATRIX E.me:r A

0,43 Aed -
-0.28 3. 88 :
MASK : .z 772y, 090 000.000

The above given data @Ay be read by eho,ialtruéfﬁ
RKAD (9 *A Mo

’

which will induce the reading of nunbenpuem ran“dm' ;
in sequence. S Bo

. Read line. ‘ S
This instruction causes the read in.inmo ﬁh
' characters meking input daﬁu.bag&nwing~
sition of the nearest lino.Evory SUCCe N v
sed by six bits,is written in the 1
sive word of the block named in this stra g
tions of the word will be xeroed.fhe readin > the ltnae: £
at the line end or if there are no more. word in the . Ko

3. Print line.

.Induces the writing of the line bcginnfhz from the axtn
position of the nearest line.Bvery successive line ¢
ternined by the content of six less significant pos:
successing words of the block given.The end of printing
end of the block or at the character CARRIAGE RETURN. - -

The above mentioned two instructions allow to accept "(m
or to give results by a freely nccoptod eodo.@ne of th

RENARK N _TRANS ION.
The trenslator consiceness and 1ts short time of work are @h@ wd‘
tional aspects not mentioned above,but they were taken into acGousn:
while designing SAKO.At the boginning we were afraid that Jfor suc!
a simple machine as XYZ,for which was SAKO designed st first,the .
elaboration of the translator might be very difficult.But it app
red that the simplicity of XYZ involved also ths oin@liei&y‘of
translator.lhis became quite clear in the machine ZAN II,which
8ign was based on the knowledge of SAKO,and which took into ace
the nesds of its translation.The translator 8AKO,including subki
tines of the languege and dictionnaries,contains for this machin
less than 3.000 machine words /one word contains two one-ad:
instructions/.Object programs given by this translator are: ahn
optimal., ~
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The translator 5AKO was made with the use of the 3SAKO langunge,
Separate parts of this program were written in SAKO and manually
translated into SAS languege.This translation was done quite mecha-
nical on the basis of SAKO-SAS transfer rules.The obtuined program
was additionally optimalized.,This method considerably shortened -
the time spent for writing the translator.

The capacity of SAKO language for testing such problems as duta
processing was simultaneously confirmed,

CONCIUSIQONS

Taking into account specifical features of the mmchine while cesig-
ning automatic programming system,one may cover almost ths full get
of numerical and logical problems, for which this system provides

the eificient use of thre machine.Tspecinlly includirs of colean
formulas,based on machine words construction,enakles the srogrumming
of every type logicnl operations.in the concr:zte czse the systen
SAKO eliminates almost the necd of progranming in the muchine lone
guage for XYZ and ZiX II,for which it wag designed, '
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