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Tos. S&EC Group Steff Members
From: J. M. Frankovich ‘ .
Dates March 15, 1955

SUBJECZ: INTERIM REPORT ON TEE Wii-TfA 1303 INPUT TRANSLIATION PROGRAM *

Intreduction:

The facilities of automatic coding systems can be made available
at different levels both of complexity and sophistication., The compiler-
interpreter developed by Al Roberic znd deseribed in earlier Newsletters,
for example, facilitates the assculy of proprams coded in a pseudo=code,
vhere pseudo=coded instructions v . » to lc.ey level coded routines,

4 basic system, less sophisticatss cut no less desirable, is represented

by the Ramc-Wooldridge Assembly Frorram. Such a system simplifies the

©

o,

preolems inherent in coding and 17 er checliing and modifying long sequenc

3

cf wmachine coded routines

The WWI-ERA 1103 Inpult Trouslation Program written by menbers

A4

of the Digital Computer Laboratery st MIT is a2lso intended to simplify
the machine coding problem, It will allow programmers for the ERA 1183
to ccde their programs in a mnemcsic {two latter) operation code and to

uge elther or both symbolin

accepls Flexc—coded purnche ¢z as input and produces az seventhe
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paper «
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The progrem operaltes on the Whirlwind I computer at MIT and was written

under the sponsorship of the D a1l Computer Laboratory and Project

DIC 7138 =t ithe Servemechanisms bsboratory st MIT, It will be used in the

coding of a lzrge dats reduction program presently being developed at the
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Servomechanisms Laboratory an
towever, anyone who desires to explore the facilities offered by this
translation program may do so by writing to the SEEC Group at the Digitel

Computer Laboratory.

® Te bo published in the ZRA 1109 Housletter

i to be run on the Eglin Fielid 1103,

e8

ses. The translation program

bi-octal punched paper tape zoceptabls gs input to the 1103 computer,
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The foilowing ls & briel somary of the veeabulary and syntax

of the translation program:

L. Characters

Standard Flexowriter eguioucnt is to be used in the preparation
of the punched paper tapes. ALl Louer case alphabetical and numerical
characterg are distinguished by the iranslation program except for a
deliberate amblguity between "o" zud "C%, Ko upper case letiers are
allowed e cept in titles or comment words (See F. 1 and 3). The space,
color zhi fta and stop echaraciers zie ignored, &s are combinetions of

¢ to upper case and shift to Lo or cuce charescters which do not affect

@

the appesrance of & program prin.  i2e tack spece and code combinations

for which no Flexo characters hev. sren aszisned are considered illegal.

The tab and carriage return arc

oYy MONS . ,
The words in the vocabulary of the translation program will,for
the mcst part, be composed of gyliabvies of letters end diglts sultably

punctuated and terminated,

B, Yords
Three clusses of words are cefined. The first class consists of
all those words uhich occupy storcrz regilsters in the translated program

These words are instructions, with

Leroc to Jour addresses, or (integer)

nunters. -nis elass of words we oLl 1ilablc storage words.

control words, consists of

-
1

& address assignments, and starting

s

woiiuence the form, loecation,and operation

vos themgelves occupy registers of storage.

The third cless of words, iied special words, are used for

wmiscellancous control end identiiving purposces. They are the title, the

nunacer base indicator, and the comnent word.

The words of the first twe classes are combinatlons of these
syllatless operations, syirbolic address tazs, integers and the literal
s g%, ®a" and "bY, Thesce words are distinguished solely by the

€
internal and terminal punctuation. These characters are "7, "'
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Bt owow.oowowoW ﬁ“o the tab, and the carriage retu#ne‘.
C. Syllebles

1. Cperations. These are the mnenonlc lower case two-letter

palrs corresponding to the standard listing of the 1103 operation ccde.
2. Symwboliec sddress tagzi, These are three character digit and

letter combinations. All are included in the following listing: aOl,
802,000,899, D0L,0000,2993103,.,.%951, 182,...%39, 1bl,.00.,929; Ola,...992,
The letter "o" i1s not allowed in any of the tags, so slightly less tha
7500 tags are avallable.

3. Literal addresses. The letters "g", "a® and "b" will have

the values 10000, 20000, and 20000 octel, roespectively.
L, Integers. Integers me. have any value up to 235mlo 50 long

as the completely evaluated word, cr part of a word, of which the integer
is a syllable, fits into the number of bits meaningfully aveilable in

the translated word. Integer sylizvlazs are slways convertéd to binary
from the base specified by the moct macent Lose indicator special word

(See F.2),appearing in the progren, f{deelmcl if no base is specified).

D, Polvsyllabic Storage words

» 1. Instroetions. An inciructlon word always has the operation
cede as the initiel syliable., Zovo Lo four addresszes may follow; the
translation progrem will decide winra Lo posiltion the addresses, bite-wlse,

in the word if a mcaningful number of sddresses is given. The sddresses

-

are separated by commas and the lest is terminated by a tad or carriage

.

return. Bach address is writlen &5 the sum of gymbolic address tags,

.

s, where the manner of summation 1s indicated

[43]
~
]
2

literal addresses, and intege
by preflixing each syllable of the address by a plus or minus sign.
Examples are: { "o ® indicates & tab or carriage returan)
tp 1al+5,q7ly
el 3?@
o Bo 230 301’34:)

‘2. Mumbers. A number has the form of an address of an
instruction word and is terminated by a tab or carrisge return. The

value of the translated number must be less than 235~1°
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Bxampless
¢
02 A
1a1+b7¢hq+6Q@

E. Polysyllabiec Control Hords

1. Current address assiormanbls, 4 current address asslgnment

has the form of an ad@resa of an instruction word except that here the '
terminating character is a vertiezl bars "{ ®. This word causes the next
polysyllable storage word to cccupy the register of 1103 storage, high-speed
or drum, whose address is the velue specified in the current address
assignment. ©Successive storage words will thereafter go into successive
registers of stcerage until ancother curvent address assignment occurs.
Exanples:.

1004

2z}

60*1a7-q5}

&

2, Sevmbolic address a his word zonsists of a

single symbolic address tag and is terminsicd by a comma: ",". The value
assigned to the tag is the locatilon which a polysyllabic storage word
would occupy if one were the next word on the Flexo tape; this is true
whether or not one occurs there, 4 tag can be reassigned several times

- in a program, the last value belns uszd in the translated program, All

reassigned tegs are indicated as ¢

by the translation progran,
Examples:
iz,
) o
A word wnich hasz the forwm of an address of an instruction word,
which doss not consist of a single uywbolic address tag, and which is
terminated by a comma will be ewveliuzied and compared with the location of
the following storage word. 4 disagreement will be indicated by the
translation program.
Examples:
5+1sl,
50v87,

3. Starting address assisiment, A starting address assignment
work must occur at the end of each Flexowriter program tape., It has the

form of a single address instruction word, where the place of the operation
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code is taken by the syllable:

s X
Tstars

~

. page 5

o~
W o

The value of the starting

address indicates where cperatiocn of the translated program is to begin.

Bxamples:
. start at 40 >
stert & 161&

F; Specisl Words

1. Titles.
logging the translstion of the tapes
the following form:

£2r ddd-ddd-ddddd oz

The d's represent the digits of the i

any additional information.

A title must appear at the
2.

return.

Nember base indicator.

where k is any integer from one to i,

title is usced
on Whirlwind 1.

1. LA
e tlt‘.f«i‘.

LT
el mald

for identifying Flexo tapes and
3 title must have

Lifying tape number, and the x's

sast be berminated by & carriage

ezch tape to be translated.

i3

word written as "base k¥,

A

AL: following integer syllables

o,

in the program will be converted to Lisary from this base, until aznother

base indicator occurs.

3. Comment word., This word

program and is provided so that comments

Y
This

oceurring inktlally and is terminsted

when & program tape is printed.

Flexo character msy occur in between.

Ex‘.m less
tp lal,s ﬁJuL Lo q
eJ o7,q7k  Jif(qrl) ¢

Symbolic Addresses

G,
This translation program has
followings:

If a programmer decides thzt

his program and does not desire to ey

order to make the required deletion

-

iz totally ignored by the translation
2y appear on a program print
word must have a vertical bar

oy a tsb or carriage return. 4ny

the distinctive ability to do the

3

e needs to modify z section of

siroduce the entire Flexo-tape in

and lnserticn, then he need only

append a tape of the modified section to the main tape and have both

translated together,

The translation program will then effectively

insert the azppended section of the program iite the program, expanding
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or contracting the original section of the program to occupy the same

number of storage locations as the replacement. *he facility is thus

available to insert or delete words in a program by making modifications
:at the end of the tape.

- This facility is awvailable, however, onLy for those parts of
programs which are labelled by oyubolice zddresses, for addresses which
are specified by their integer valuess eannot be relocutsd during the
translation process, For example, suppose we are given tﬁe fol%owing

program {the dashes represent storage words):

1al,

4g5,
253,

PEESEESODER TS

and we wish to replace the eight words betwsen lal and 228 by six words

and reposition 4g5. Then at the ond of this original program tape we

would .gttach, for oxample, the {olilewing modifications

b
=2

oy
H -
a5, -
228, °

The word originzlly labelled by ud, and &ll following words {until

perhaps a curvent addre cecurred) would be moved up two

reglsters and 211 gymbolic addre involved would be reassigned to

have 2 consistent walue. The six words beginning at 1lsl are replaced by

»

‘the six new words of the medificsiion erd the thivd, »ether than the fourth,

after the one Jekalled by ial is nou lahelled by LS.

4% the end of each'proyv:n tronsiotion all the valunes for all
the symbolic addresses asﬁigne% iy the program. ere listed. 611 unassigned
and *ncaﬁrﬂut‘j ssigned sgpabolic sddrasscs ere also listed, Hence a

programer has g com ple

By

the storage locatlons used by his

&
!"—
I
]
€
=3
<
=
i3

o0
program, as well as of the eifes) of medifications on the program,

One comment should he w shout the structure of the symbolic

mecting at MIT the decision was made -
digit-digit-letter or letterwdigit»

letter. In this translation progrsm he not quite equivalent formss

digit-digit-letter, digiteletter-disit, or letter-digit-digit are

allewed., If the translation program is revised st all, it will include

address tags. £t the 18 Janusry

that the tags would have the Fformn:

a more general form for tags which will sllow all these tags to be used.

s
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H, Error Devechlon

Illegal combirmtions of chrracters are detected, and so

recorded, by the trenslation proyroa whereder possible. The locations

of the errors sre given in terms ¢f tig most recent symbollic address or

current address assiznment,

Fayl

I, Separste and Simultanscus Trens

The translation program iz z two pass system. As many tapes
ag desired, within the limitation irozsed by the number of available
symbolic addreasses, may be read in ogether the translation program

’ =1

during the first pass, and then gunchicd out ;agether during the sccond

farences ©o one another and

pass. Such program tapes may hov: froos
are said to have been tranzicied sloulitonecusly. On the other hsnd, two
secen seporately run through both the

first and second pass, in which @ize there ¢an be no cross references,

tupes, or groups of tapes, woiy

spayately translated.

1ionles in auwber words will shortly

<
i
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o
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ting number is taken as

the integer syllable in the number
2o oh bezen made as to hou to
handle the sddress part of sn inmber 2w instructlon, bub 4t will orobably

e made to depend upon the necods ¢f i particular progran boing trang-
lated.



