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SRRATA 650 Library Program - File No. 2.1.001

"’Internal Translator (IT), A Compiler for the 650,"'' DBy A.J.Perlis,
JW.Smith, and H.R.VanZoeren,

In the SOAP Listing of the Compiler

Card No, Shovld read:

1. 0341 SUP AQO0L 1065 11 0383 1137
2. A0734L S9U NIEWAB 1137 21 0845 0887
3. G603 BS © LDD DROPU 0987 69 0690 0893
Lo ADGO3 RAL NIWAB 0690 65 0845 0298
5. BOGO3 - NZA BSA 0298 L5 0786 0640
6. 0806 STL ADOOL BSA 1485 20 0383 0786
7. 0607 BSA  RAU N BNL 0786 60 oL8L 1039
8. 0650 LDD LDSR 1113 69 1377 1038

9. Delete cards 651,652,653,and 1692,

The above changes are correctlons to the compiler and do not represent misprints
in the listing. Changes 1-7 are necessary since the compiler, as distributed,
would incorrectly eruse an entry in the abcon table every time a floating point
constant with a negative exponent was compiled, regardless of whether the exponent
had previously been stored as a constant, Changes 8 and § are necessary to make
room for the insertions,

The above changes should be made in the seven per card deck  which is in stendard
seven words per card form.

The Computation Center
Carneple Institute of Technology

l+//%/55



ERRATA December 18,1957

650 Library Program~File No, 2,1,001

"’Internal Translator (IT), A Compiler for 650", By A.J.Perlis, J.W.Smith,
and H.R.,Van Zoeren

In the SOAP listing of the Compiler

Card No. Should Read
1. Correction:
1hL2 ( STU OPSGN 1334 21 0524 1902
2, Insertion: |

14424 : STD V1 1902 24, 0Le8 1384

The above changes are corrections to the compiler and do not represent
misprints in the listing. The compiler as distributed would construct an
incorrect translation of multiple parameter subroutines at least two of

whose parameters are expressions,

The above change should be made in the seven per card deck which is in

standard seven words per card form,
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PART I - PRCCGRAMMER'S GUIDE

Y. Introduction.

There exists a general class of problems ~= which include most engineering

and sclentifiic problems -- whose solution has a preécription represented by

one of the two following schemes:

(1) InItiate TS EXGIBIT TEsuLlts
Process A Process A_->lof Process A
(2) { Initiate Do . Exhibit results of Process -
Prorcesa A —-Ba Procesa A-> A JE acceptables 3£ nob,. the
T i ‘

Here A is a process = & finjte sequence of arithmetié operations
applied to a finite number of variables ~- which operates on a set of f%puﬁ
variables to produce a set of output variables, i.e., A is a function.

Scheme (1) is repreéentati?e of those problems whose exact eolutional
| can be obtained b;‘anﬁinite number of arithmetic operations applied in a
'aeqpence which is assigned a priori. i

Scheme (2) represents, among others, those problems whose exAct solu-
tions can, in general, only be obtained by an infinite number of arithmetic
voperatioﬁs applied in & sequence which 1s assigned a prilori. Such problens
sre rephrased to requ@re solutions which will, in some sense, epproximate the
exact solution. Such modified problems havg solutions which can be obtained by
a rinite number of arithmetic operations appllied in a seqpence'which may not
be & priori determinate -- actually the sequence can be determined, but its
enumerhtioﬁ is equivalent to solving the probiem.

Problems of the first kind consist of a finite collectign of proceases,

" each of which has an a priorl determinate (unique) successor.

Problems of the second kind consist of a finite collectlon of processes,
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gome of which may have more than one possible successor -- chosen from
among a finite set -- with an associated set of rules which'effects the
unambiguous determination of successors, Problems of both classes can be

represented as having solutions in the form of algorithms: A finite collec-

tion of distinguishable processes, together with a function ==~ the control.

-

function -- which unambiguously selects a successor for each procesa.
In general, the control fuﬁction has no simple analytic form, nor

is it.unique. Its purpose is to choose an explicit ordering of the processes

to be accomplished whenever the nigqrithm is to be applied. In problems of the

.second kind, the set of integ:al values taken on by the control function in not,

in general, a priori determinate,

A computable algorithm is an algorithm for which no process in.cdrried .
out more than a finite number of times., The only problems of interest, at
least in terms of digital computation, are those whose solutions can be

obtained from a computable algorithm, Indeed, every computable algorithm ia

the description of 2 special purpose digital computer. A computation of such

" an algorithm is a specification of values for certain pi-oblcm variables together
with a posaible set of va.l;ma of the control function which includes integers
désign&ting a first process and a (mea,ning;ful) final process,

The contr‘cl fu.nctio‘n is. cémp‘.“l‘etely described by ‘aaaigniné to each procesle

. the designators of (integers which dia;inguish) all meaningful successors, and
a rule by which the appropriate designator may be extracted whenever the
rule in applied,

Such a rule which makes a determination from among n possible suceessor:

can always be replaced by a aeq;xence of rules each of which makes a binary de-

cision, viz: \0
A
’ .
.—9& becomes 92\ or even

1




Hence only such rules or functions need be considered, i.e., the
control function of any computable algorithm is a set of functions, finite

in number, the range of each of which is the digits 0 and 1, These functions’
may be considered as propositions on the problem variables which, if true,

take on the value 1 (the left branch at a node of the graph) and, if false,

take on the valﬁe 0 (the right branch), Such(prbpositiona must involve only
_ arithmetic operations on problem variables i.e., they must be processcs v.‘rh.ich' :
“define problem v‘ari‘ables.» For example, a proposition may be taken as tym'ef

if the defined variable is non-negative, otherwise false. Indeed, it is
asked whether the defined variable is in some arithmetic relation to zero.

Without loss or generality these relations may be limited to.the following:
greater than
greater than or equal to

equal to

 Such rules are arithmetic {(binary) decision procedures and have thc.
following explicit forms: .
Given: (i) A process (identified by the int:ege'r) k
‘ ( ii) Two possible successors designated by n and m
. (iii) Two problem variables x and y |

( iv) A relation, -

‘Choose n if x is in the relation¥toy " x ¥ Yy
Choose m if x is not in the relation ¥ to y 'x.vé" Y

In gen‘eral most of the processes in an algorithm have unique successors
which may be schematically repreaented as that process terminating an arrow

aymbol,-———)(meaning Yand thc'n"). i.e., by propositions which are always true
It hae b'een indicated that an algorithem can be. represented :by a graph

of connected line segments whose nodes represent the processes while the
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‘topology of its directed links gives the structure of the control function,

Such graphs are commonly referred to as {lew churtg, Decause of the flexi-
bility of their form they are the most commonly used representation of computable
algorithms, In general a computable algorithm may be represented by more than

one flow chart,

Each process in the flow chart defines a variable as a rational function
. of initially, or previoualy defined, variables. Schematlecally, a process may
be represented as: . ,
. --—-?k: vz (X3, X3h ..is Xni €Ly Cz"~--f~"-m)""‘"“>
Here the Sc‘a are variables, the c¢'s constants, and k the (intcgral), designater
for the process, . - ‘ )

Binary decisions may be represented as:

el Yy
«-.,-‘%- 153 VY ow v W ~
-*7/&) ———t
To complete the schematic rcpresenmtion,' a FINISH is adjoined:

\-

m--?k:' ¥
There m‘\;et be at lg:ast one process which is the direct successor of
no other process. Such a process. is an initial one in an algorithm, When
the algorithm is defined in terms of some set of initial variables. a come
putation of the alg‘orithm requires the asgsignment c_zf""values to these variables,
Schematically, this assignment may be represented by a table which may be

taken as the initial process,
It is clear that a flow chart is a representation of a function ==
the computable algorithm. A flow chart may then be.conaidered as a type
of macro-process which itself may be a component process of some other flow
chart, Such non-elementary processes may be represented as: |
—sl (]

where { (...} ls itself computable, Such computable functions, when
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of wide utility, are usually called subroutines.  Two elasses of subroutines

are identifieds (1) Those of gerucal ubllity, eg., {cowputoble opproxi-
mations of) ein %, ex; %, mabrdx inversion, eteo; {11) Those of local
vtility, e.g., those which may freq«uo'ntly cecur withia one flow charb.

In the above representations equaliby signo (=) I‘:u.ve: been uwced in two
A{fterent contexts -- a8 & relatlonal 16.-3;(:%;5.1;3:‘ in which o 5 D means that
a-b is zero; sod as o cubstitutional Ldeatily in which a z p mean; that
the value of a becomes the value Qf b,. ey, N w N -1 meand the value of n
ia incrementecf by one. It is convenlent ‘o use an a‘rrow ( &) for this
latter context and to reserve (=) for the firet elted context.

As f;)ri.gimlly deaigned moat computeré é.ccep‘t and operate on (in this )
case decimal) numbers having a sign and o fixed number (4in thig g}se ten) of
digits. All numbers ere, in mognitude, consigned to & fixed intervel, e.g.,
0«:‘; g % §< 11030, Tnie is called the fixed point representation of nume
Bors. If the result of an arithmetic operation is outside the interval,
gpecial provision is required to prevent the stopping of the' compuﬁi;‘:“if’f' ‘oh

overflow.

8ince a priorl scaling of a problem is often quite difficult the floatigg

N ) . y ‘ .
 point representation of numbers has been established. In this form all numbers,

X, are written as X=l0 =50¢y + 10%) gnd are corried ns o number pair ( ¥, Z):
vhere .l.é i ¥ I £10 and 0{1}_ Z £,99. ¥ contoins, in this inctonce, eight digits

and the sign of X; Z conpleto of two dgm:@ml digdits which spealfy the location

- of the decimal point ond is called the machine power of the number. X 0 is

defined o be ( 0, 0 ). Numbers of the above form will be called allowable
numbers. The extension of the intervel 1a which X may lie makes overflow less
likely to occur in the course of an extornded computation. To cite an example,

the elght diglt real number < 1865.0076 would be represented as the pair
o

X.05



(+18650076,v 53) and is then said to be in standard floating point form,

I, A Compiler For The 650,
A compiler may be defined as a program which satisfies the following
four conditions:

1, It provides direct machine tranglation of flow charts into a code. :

2, It has the ability to translate into some machine lla.\nguage‘any
wrogram which could hnve been coded in that language, i,e, ;. it has the name

scope a8 the machine in queation.

3, It automatically allocates machine storage, Such allocation {d"

alrﬁoat independent of the logical structure of thé problem,

4. . It may extend its list of understandable symbols to include thouc
identifying any particular flow chart when it is inatmcted to do so,
The motivations leading to the consideration of a compiler are oba

vious to anyone who has ever programmed, Nevertheless they may be summarized

ap follows:
1. Programming involves a large amount of repetitive labor and hence is

worthy of sutomation,

4. Those who propose problems should program them, but should not

be required to code them,
3. The ratio of time required to flow chart a problem to that for

coding it should be much larger than one. Currently it is much smaller |
than one and, as the machines get I&rgér, this ratio may tend to zero,

4, The structure of compilers may provide insight 1nlto the logical -
‘design requirements of t’uture‘-compute':rs. | -

In the sequel a compiler for the IBM 650 is described which provi;lcq

an automatic transiation into 650 codes of those solutions of problems |

-
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’expres.sc& aa"cou'xp{iﬁ'aﬁle a,].g‘orithma,.;:l.e. , 28 £low charta.

A particula.r forml langusge, mmed Ir, will be described in which, |
pmceeses and control. functions must be couched in ordar that. thia transla’cion
way occur. Programs written in this lenguage are ca.lled IT programo.

Examples will be cited in IIT to ahaw how cer’c&in, admittedly aimple, flow
chnrw moy be desoribed in this language.

1. IT's Characters. . ' ' L ‘
'X?ne‘ mﬁmm s described 1ls applicable to the IBM 650 which éd.ﬁitl .

the dig:!.ts 0 through 9 and the (Roman ca.pital) letters A through Z. Thus,

cmrt&in standm‘d. eymbols are represented by alph&betical chara.ctera. Excep€

vhan it occurs in an ENGLISH worﬂ., each alplmbetical chamcter haa ong m

only one meaning in this languoge. .

'.l.;!. Punctuation characters.

 50MOL A REPKESENTATION .

" o "
KO Left parenthesds:r. . ] ot TR .w,'._;‘ Lo
) Right porenthecis R
o Decml point J
- "~ Substitution - y : |
. Relational equality : v o
-3 ~ Greater then ' K
2 ‘ Groater than or equal 4 oW

Tha' fan.win.g punctu&tﬂ.oz; charu.ctem will ba s.ntroduced. 68 they a.rise:

» v Comma,. o X,
® . Quotation markd  a | o
. Pinish -y |
| | Extension 1dentifier B



l.2 » Varisble characters.

I

Y

c
1.3 . Diglt characters.

The integers O through ©

B (see section 3.2.3)

In the sequel lower case letters, such as k,1,m, and n will

be used to represent arbitrary positive in‘begers.‘

1.4 . Operator characters.

5YMBOL | NAME | . REPRESENTATION

Binary operators

b ' 4 Addition

.. .
® . Multiplication X
/ Divielon D
exp Ceneral exponentiation ) P
© Vizt o Fb means a ‘
Unaxry operators .
i..o! C ~ Absolute value ' A

© cen Negative of M .'.. 
2., IT's variables. | '
2.1 . Problem (fixed point) variables

In I I  For example I8 II36 I,

These \;;a.riables take on integmllvalue's only end are used primarily
a8 indices. | | |
2.2 « Problem (‘f.‘loa.tig:g point) voriables o |

" Yn ° YIn YIIn - Y3 Y7 o YIIa

_ For examples _
Cn CIn CIIn ¢c3  Cxo -~ CII7

1.08



Thus, if Y21 = 10 and I10 = 20, then II21 is the vafiable 110
and YII2l 1s the varieble Y20.

The C&Y classes of variebles have thé same logical significance
-in the language. They aid in the (extern&l) di*ferentiation between two.
classes of dat&‘or problem variasbles. The numerical value of any of theae
variables ig slvways represented In floating point form.

2.3 « Composite varisbles

Y( .e.) . Y(IL + 6)
(.. Yor example  1( 113 % 19)
e( +.0) | - c( I (I1+2))

The parenthesized quantities must be fixed point expressions (cee

section L.U ),
2.l , Matrix (floating point) variables
CINC eep oee)
CN( woop o)
| are general elements gf the two maﬁricea'(liated réw-wine).whona
components are Y0, YL, Y2, .. and €O, CL, C2, ... respectively.

The parenthesized quantitles, which must be fixed point expressions,

‘specify the row and column Jocation, xespectively; of the matrix va;iable.'
The row dimensions of YN and CN, i.e., the number of columns in

the matrices, must be gpecified by assigning them to Il and I2 “aapectively.

YN k Il ,
Thus, when using tho mabtricesn of dimcnaion, say-% " %must be aoitigned
, ~ k) . (CN : _ _ J Iz) ‘
the(rixed point) value . :
J

The row pubscript and the column subseript always range rrom ZeYo
%o thoir respectlive dimenaions less one., |
' For example, a rectanguler matrix, YN, of row dimenaion three and

© ‘eolumn dimension four woulq;be:

1.09



g

YO Y1 y2
Y3 vk ys
Y6  yr  y8
LYo vio yu |

Here, YN (0,0) is the variable YO, while YN(1,2) is the variable
¥5. Il must be assigned the value three.
Another technique for handling matricés is deseribed in part IXX.
Note: wvn will designate an arbitrary variable end A en arbitrary
admissible operator in the sequel. | |
3. Admissible constants.
3.1 . Fixed point constants (integers)
NyNge.any k< 10 For example 41066 [ Te) ;vlv2923h5566
Hovever 123. 1s not such a constant since it contains a decimal",
~ point.
3.2 Floating Point Constanta
3.2.1. MNpeee Nyeny see Mg k<8
For example 1L.92 ; .1l ; 13.
3.2.3 NNy ees B W k € 8 which means
Mfpees M X 10", where a) myny ... ny is either a fixed or a |
lfloabing point constant, and b) m must be either mmy or —mlma , Qﬁere
my My is & fixed point constent.
RULE: If m is of the form -mym, then the entire coﬁstqnt must
be enclosed in parentheses.
For examﬁle 14.92 B 3; (1066 B-11); (~727B=3) mean lh.92.X‘1033
1066 X 1071L; and -727 X 10°3,. respectively. ’

Note: Floating point constants used within statcments (sece section .
5) must be in the above form and not in standard floating point form.
Thus 1k.92 but not 14G2000051.

L, IT°s opcrands.

l.10



L.1 . Any variable or constant is an operand. ‘
4,2 . If vl and V2 are opera.nds,‘ then (vl A v2 ) is an operand.
L.3. Subroutines, themselves functions of one or more operands, are operands.
They are represented s " nE ., vl , v2 , ... , vJ" which means the subroutine
whose identification number is n and which is a function of the operands vl ,
V2 , «ae , V. Here n must be a fixed point constent less then 626. For
example, if the sine subroutine were subroutine number.ea, then sin (Y1 4 Y2 )
would be represented by "22‘E s 11.41115" vhile "L E, "22 B ,(Yl< fe).""
would represent logyy (sin (Y14 Y2 ) ) if subroutine number 1 were the '103
routine. . v | _ |
L.t ‘If vl and v2 are operands, then vi [\ v2 is an exgreséion. Due to thev
mathod by which ITbexamines strings of symbols, some expreséions will not be '
treated as operands. However all operands are expressiona.’ The gggmlof an
expression is the number of symbols, exclusive of sﬁaces, moking up the
expression. | .
L.5 ¢ If an operand is a variable or a constant 1ts arithmeti¢ (floating
point or fixed'point) is that of the variable or constani.
4.6 . If eny operand, with the exception of subroutines (EXTENSIONS),
is composite and a£ lenst one of its members is fiqating point, the ariﬁhmatic
of the entire operand is floating point. _ |
h.% » The arithmetic of subroutines is determined by their extension number,
according to the following:

‘n < 500 floating point | * n 500 rixedvpoint
5, IT's statements. o o _

Fach statement is identified by & non-ndsative~integer k£§,626." 
The execution sequence of & set of statements is not determined b& this
1d;nt1fier, but, rather by the phyaical‘ordering; |

A patural correspondence exists between the typea of pfocesaes



found in flow charts and the kinds of statements in the langﬁage. Statements
may be considered as sentences =~ correctly formed strings in the characters
of the language. A description of the va.rious‘ statement forms follows.

5.1 .« Substitution statement
k: v v2

where vl is a varieble, v2 is en expression and k is the statement mentirier -
(number). -The effect 18 to set the valtie of vl equal to that of v2 in the
arithmetic of vl. Thus,

Tz YIE!Q—IJ.-ﬁ-BxY?;-Yh N
sets the value of YI2 equal to that of Il<I3 x (Y3 = Yll-) in uta.‘cement 7.
5.2 o Unconditional linkage statement

Any of
. ks Gn

'Y G I.oeIn

ke G (oe) v
where k ":L‘_a the statement number. The effect 1a to define an uneond.itiona.l
tmnafex:,‘ i.e., an.interruption of the executlon sequence to that ata.ﬁemen’c
vhose identifier is n, or the value of I...In, or the value. or the ﬁ.xed point
opersnd, whichever the case may be..
5.3 o Relational (conditional) linkage statement

Any of
ks Gn

kt  6T...In IF vl v2

ke "G (ees) | .
where vl is a.n ;rand v2 an expression; and ¥ is one of the 'l:.hree'relationd
a 33 >+ If vl is in the relntion ¢ to v2, the effect is that of the ¢}

portion of the statement; if not, the execution sequence is umltered. 'I'hus, e

Cla2



bt I3 IF (Y14 ¥2)D>9
effectes the transfer of ccntfoi to ﬁhe statement having a ﬁuﬁbér which 18 the
value of I3 if Yl4m X2 3> 9; otherwise the sequence is unaltered. ﬁemoving
the parentheses would meke the statement inadmiesibdle since, in relational

statements, when the left member is compound, it must be delimited by

parentheses.
5.4 « Halt statement

k: H
The effect is to suspend computer;oper;tipn. Pressing PROGRAM START wiil
cause computation to resume with the next IT statement.
5.5 « Input statement |

k:  READ
The>effect is to inltiate the input or-ohe.br.mbre data cerds whosé formats
are described in section 1k, As an aid in‘identification,.any aﬁmber of
character; may preceed the word READ. .
5.6 . Output statement

Kt 'frvx'z;ra.mv3 T vh
Theeffect is to punch a card, whose format ié that of a type 1 (aéa Section
14) input card, conteining the names and durrent values of vk, V2, esaj, Vi
Here the v's must be variables but neither constants nor matrix vari&bles, -
and from one to four may be listed in the statement. If a variable 133
composite, say YIG,_&%B current name is punched, e.g., 1f, at punching, the
value of T6 18 b then the value of Yl will be punched together with the name
Y4, The statement number is always' punched on the card. , |
© 5.6, 1 Conditional Output statements, which have the same fofm as éntbut
Statements except that the statement number must be zero. ?hey pfévide |
,cutput‘conditioﬁal on the sign storagé Qntry switch during qperation of the

compiled program as follows: Storage entry switch set tb,minha (=) activates
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output; positive («f-) settihg causes output to be Bypassed.

5.7 . Iteration statement

ke j, vl, vZ, v3, v4,
Here

j is an integer which must be positive

n vl is a variable
vZ is an expression
v3 is. an expression

v4 is an expression which must not involve any of the operatora'
X, D, P.

The norm of each v must not exceed five,’

T}\xe effect is to construct an iteration of the set of statements interposed. |
N\, )

between k and (including) j -~ called the scope of the iteration statement =«

on the varia?ole vl as it varies from v2 to v4 inclusive in ihcreﬁents of v3, Thus,
15; 19, 11, 1344, 14, 151,
21; Y5 CLlmm 2
19: Y11<’:-Y5 y

causes statements 21 and 19 to be executed, sequentxally for all values of I1

from I3+ 4 to' 151 in steps of 14,

If ¥4 - v2 is not divisible by v3 the iteration stops before v1

assumes a value beyond v4,

If v3 is to represent an actual decrement‘ it must be of the form -il.

_ where v must be a constant or a variable which takes on only non-negative valuea. :
Any of v2, v3, v4 can be of the form -v. In general, fixed point
quantities should be used in iteration statementa. If floating' point quan’ﬁt_.ies

are used, great care should be taken to insure that the degired number of

iteration cycles be executed.

A h:erarchy of nesting of iterations is permxtted i.e., an iteration ,

statement may be included within the scope of a prior iteration statem,ent
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Nowever, no partlcular nesting may oxceed a depth of four. Any stateuent

which lwwediately follows an iteration statement muist have a unique non-zero‘

statement nucber,
5.8 . DBxtension statement

ks "AE , eees"
‘fhe effect ia Lo accomplish the sub«routlne before pasaiﬁg to- the next
statement in sequence, Such a statement ls uoed wherei'afer compound sequences
of operations, not nacessarily lcading to the definitién of a ainglelvaridble,

are required. Thug, that of nprting, solving o system of dirfercntial‘eqnntiénn.
pécking and unpacking date, etc.

6. Txample.

The following will ihd&came hovw a particular flow chart mey be

represented in compiler language.

‘ , i1a1l
The flow ehexrt below evaluatea the polynemial ¥ = %:afxi
1«0
1 READ 2 3 L 5 . 6 7
x |3y 4= O byl 4 JOl=|y é= a5 +xy|-p|l & 1 - .ﬂ‘-—)@—) r
8o o R ‘ ' P
a1 ‘ P

a.l(“/

Using the notation for variables in the compilér 1an5uagé, th; flow
chart is airnply: |

1 BERAD 2 k! Ly

1 N VR Y A L PR G S ) eI -ué
% : -k e -,,' kg
. . ' : S )
c, | -
Te The corresponding progrom in the compiler 1anguagd'i£:'
11 Y1, CL through CLL RTAD -
21 Y2 - 0 |

}"; R | ' '. 1.15 .



I

3:; é—11

4: Y2¢6~CIl+Y1 x Y2
5 1é—11 -1

6r G4IF I1 > 1

7: H

or, using an iteration statement and letting the degree be variable by

‘asaigning it (plus one) to the variable I5:

1 Y1, Cl through C11, 15 READ
. 2: Y260 |
(11) ' :

3 4, 1, 15, -1, 1,

4: . Y2&==~CIl=~Y1 x Y2

7: . i H

Using the required representation for.all symbols, the latter |

progfam for evaluating a polynomial of any degree becomes:

TR Y1, C1 THROUGH Cll, 15 READ F DATA READ
2: .Yz zor F SET P
3 .. 4K IIKI5K MIK 1K F1LOOP
4 Yz z Cll4-Y1xY2 . FNEWP

7: H ' , FF: STOP '
The following remarks concerning the representation of the t’lolw |
chart are pertinent: |
Each process in the flow chart leads to one and only one state‘-.
ment in ( I ). However ( II ) encompasses in 9ne'é’§atement.' that numbered

.3, the processes numbered 3, 5, and 6 in the flow chart,
Tthese three processes are tybi.cal of certain iterations where.fa‘vproc_,ess.i( ‘oo l) :
is to be carcied out for all “IS. is_nz , or for some subset. for which .

il - inl. ’ij 41 : 1j+~m.- ip = np. 'Pro;;eag ?_set‘s ‘t'.hé parafngtgr:_proceu 5 i,_

e



increments it ; and process 6 determines whether 1ts upper limit has been .
surpassed. These responsibilities are conbined in the iteration statement.
Since Y1 is a floasting point variableit is convenient, but not
necessary, to use a zero which is a floating point constant, i.e, OJ.
The degree of the polyncmial is, properly spesking, a problem
varisble. Treating 4t as such in (II) consequently inakeé for a more
general prograin.
The F and the FF mark the statement end and program end respectively,

and must be used,

8. The Procesa of Compilation

The compilation process is independant of the statement type
bsmtements are compiled in their order of entry into the computer, and the
compilation of any single statement is independant of the nature or presence
of other statements., Compilation wilthin a sta.teﬁxen‘a is unidirectional rro:h
the end of the statement to the beglining (i.e., from right. to left) and is
completed in ona pass. .Wif.hlin o statement, parentheses are ordered from
the right. |

Each of the four binary operators [ A] 4 /XPhas a J.ert and -
right operand, VL( [\ ) end Vg( [y ) resp., which are expressions.

Vil A ) 1s the expreaaion delimited on the left by [\ end on the ‘

" right by the first comma or unmatched right parenthesis or right quotation,"" :
or « if none such occur = the end of the statement.

v € [\ ) is the operand to the immediate left of A, i.e., the
cperand whose rightmost character 18 fmmediately to the left of J\. "

In the following examples the brackets delimi‘c the right and left
operands of the ,und,érlined binary operators: o

Caar



Yl 4 Y2

Yliy /3
™/ ' N
via{v2 /Y3 )+'1h
/‘“"\/;j' <

e, TR e IV
Y1 g "B, W YT £ T
The unary Opemtors A and - have only a fight operand which is tha&

operand :I.mediat&w to thelr right; for example s
Wﬁﬂ\

A " "
S e 2D G Wb N S G

i

AT+ Y2 + Y3
The unary operator, MINUS, differs from the true unary cperator
A, :m that it cen be preceeded on the left by the following only:
() any operand; here the effect of MINUS is that of
PLUS MINUS, e.g.t
v Y3 + (¥4 x v5) ~X6'/ ¥7
means
Y2 + (-¥3) + (¢4 x ¥5) + (-¥6) / X7
(b) the substitution operator ¢=

coget YL =YD . Y1 e (-¥2)
mean '
o~
Yl <= = Y2 % Y3 Y1 = ((-¥2) & ¥3)
(¢) the exponentiation operator P
e.ges Y1P -% _ ¥Y1P (~Y2), i.e.? y1-Y2
mean | o . ‘
1P - 42 4 ¥3 Y1 ((~£2) +¥3)), L.es ¥ ¥2)

N.Be ~YIPY2 mesns (-Yl) PY2
(4) the punctuation character COMMA,

apﬂ.'.d ,fi-i‘ ‘ - ,(~11) 118



mean

, YT & 1z

b4

:(("Yl) +Y2)
(e) the character LENT PARENTHESIS (

e.got (Y1) ("Yi)
mean
(R e 12) ((-12) +¥2)

(tf) the symbol B; see Section 3.2.3
Brierl.y then, if vl is an operand then -vl w:!.ll, when agglica.ble,
be treated a.s an operand which is the negative of vl. ‘ .
The three relational operators az ; 2* ; 2 have iight operands

as described above for binary operators. The left expreasidn of the

mlati.on.r_g_g_gj_ be an operand, e.g.:
Gk IF T2 ¥ cememcens
Gk IF m ¥ cmmmmaaa
Gk IFW ammme ™ ¥ ecarana
| but not
Gk IF Y14 Y2 ¥ coconana
The symbol pairs = = ;> = ; > = ; are inadmissible.
| In the above, the brackets delimit the left operand of the
relation, A , vhich 18 one of =2 ; 2 ; >,

Within a statement, binary and rels.tiona.l operations a.re completed
in the order « from right to left - in which the leftmost cha.ra.ctar of their
left opersands are fnund.. Unaxy operatﬂ.ona are compiled from right to left B
88 they occur. In the following emxnple » the operations = together with’ thes.r‘
right and left operands - are listed in order of completion.

¥3 =Yl (Y2 X ( 24 Ik ) /1014 1) -AY2

1.19



Order Left Operand Oreratlon Right Operand

T st . 1

2 2 i

3 &g Th / L L

L Y2 X ; (2414 ) /142

5 (X2K e TL) - (-4 y2)

6 ( -1 s (Y2 X wmmeme I1 ) o ( AY2 )
7 Y3 Cm (=YL ) (Y2 X meeea XL ) 4 (" -Afe )

This method of scanning statements does not conform to the standard
hierarchal approach of decompoplng axdthmetic COEPlﬂXﬂB- @hué,‘to the
aompiler, ¥l X ¥2 4~ Y3 does not have the customary meaning of (Y1 x YE)-&-Y3
but rather that of Y1 X (Y2 4 Y3). Should the former meaning be the one
desired, the expresoion muct be written as (YL X Y5)-%-Y3. An ari%hmetic
complex can be given any desired meconing by mppropriately poaitioning
parentheses. . Any number of parentheses may be used within a statement subJect
only to the restriction th&t no single paronthesis neating moy | exceed a

’ 1 B t" .‘ “’flt
depth of nine (9). The above remorks hold, without exception,‘féf;quotations

" and mixed ncatings of parentheces and gquotations. "

) Visualizing the statement as & string of symbols, scanning proceed.e

- from right to left by examining successive synbol palrs (spaces Pﬁing
ignored). Each symbol pair has o unique effect on thé_compilatigg which is
“esgentielly indeperdent of nelghboring symbols. IT recognizes 3¥fdistinct
symbols {plus epaces). Of the 1156 poasible.aymﬁoln palrs, only. 200 have
"mesning. Each meaningful,uor,adﬁisuible gymbol peir is:associated with & sub=-
program within thg ccmpiler, caliea the generator for that symbol pair.

Of the 200 possible aéneratofs, only 6k are distinct. Entry to the generators

is obtained throuzh a table,

1.20



IT parallels - and intentionally so - the internal organization
of a stored program digital computer in which the instructions are statementa;
the control Vrégiater is the scenner, the order matrix is the symbol table,
and the central and arithmetlic controls are the set of generators. A list of .
the meaningful symbol pairs (spaces being lgrored) follows. The presence of -

other symbol pairs within a statement will halt compilation (see section ll).
Permissible Symbol Pairs end Compiler Representation

Al AT . " FA FA P JP o(z ~ P. PJ

Al AL FC FC Mo (. w = . m |
A" AA FF YF ) R ( 1 ' Pq
A & FI FI 38 (- 1M PY PY
B BM F. FJ ez JU ™ 1q Pn  Pn
Bn Bn F( FL >V (v 'y P- PM
T e . ™ Fq > g (@ T . "/ @
c( CL Fn Fn XX A MA . "FQF
oy cN 6 6 . dn - MC "
Cn Cn 6( oL JA KA I MI - M- oM )
/A DA 6o  Gn 0 KC -3 MT "» QF
/e e BF AP | ,XI KT -( M "o
DF DF FIF ,e  KJ N( NL ") @R
/1 DI IT . II (KL oMy . "+ oos
/e DJ 1 I - KM ¥ oW . QU
/( oL In In 'K -0 Mo "> av '
/" DQ, ./ D , Y XY P OKP "> oW
12 oy 2P P ,n - Ko P PA "X\‘HQX |
/o Dn ., X (A 1A PC PC "2 o
'E, EK - oM (c 1 . PL ¢PI )/ RD
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Q9. The Compiled Program

Compilation proceeds in two phasest 1) translation frém an IT.
program into a symbolic program, PIT and 2) assembly from a PIT program
into a specific machine coded progream, SPIT. . ‘

The result of the translation phase 4s a symbolic (PIT) program
in S.0.A.P» longuage; 1.e., one instruction per card in Btandard alphanumeric
S0AP fomat.; For details concerning the nature and use of SOAP beyond thosze
required to use the compiler, see ;65'0 ?rogré.ﬁxming Bulletin No. 1, I.B.M.

The PIT progrem (translation) consists of four (h') parts:s 1) ’dm
main (symbolic) program; 2) the staﬁement d.ictiona.ry, to be d.eacribed. in -
the aeq_u'él; 3) tzhe. constants (abcons) used within statements; 4) ﬁen (16) .

“ reservation cards.

The code for each statement is punched out as soon as the statement
has been translated. A statement dictionary entry "13 the £irst card punched
for each statement, This dictionary provides the linksges fox transfer -
statements. In additioh to the program and the statement digibiom:_ry, e liot
of aonat;an’és {those found in the statements ‘gogether with several’. requim@
by the finished progrem and furnished by the compiler itself) 4s.punched |
together with ten cz’aurd.s which reserve ﬁpace in the machine for th@eé_ con-l |
stantn, ‘tm statement dictionaxy ,:. and the problem've.riablee.

. For the IT progrem (II) which evaluates the polynomial of degres 10,
the corresponding PIT :ﬁirqm‘e.m wquj.d be?

1.23
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- ptatement has been translated, these sbeon locations with their respective

The following remarks concarning the tranalétion pi‘oduced ére net ‘
gem to the construction of IT progrems. They are pertinent only to the IT
4 PI'I.‘ «~» SPIT translations. »
(1) S5000L is the first location of the £iret entry in the state- -.
ment dictionsry and contains a link to the (aymbolic) location given to
the statement whose identifier is 1. .
(2) Locations within statements are of the formL _ _ o » B . "
LAAAC or I.BCAA, which ' ‘refer £o the third ins‘cruction within the first
sta.tement. and the first instruction vi‘ohin the 29th ste.te.ment resp. The
f£4rst instruction of each statement is always aaaigned & aymbolﬁ.c location. -. .
/‘ (3) Symbollc locations of the formE _ _ __refexf to the entry
. loc&tiona of au‘b—routinee (extenaions) Those listed in the emmple are to
" floating point arithmetic su‘b-rout'.ines ) €@eBey EOQAI is the entry to the
floating point addition routim,
(4) ACC is the floating point accumilator. W refers o & témpomry
storage location. The symbolic locations of the variables are their pames. 3
(5) ALL constents. appeering in a ata.tement, after being converted “
“into the a.pprcpriate fixed or floating point f‘crma.t , are assigned an
absolute constent. location. In addition, certain constants needed duriixg
iprogram operation are assigned, as required, by IT. The same constant

will never be assigned more than one symbolic location. After the last

values are punched out, one per card.

(6) Appearing as (SOAP) ccmments in the first and ensuing i inatruc-
tions of each statement is the original (IT) atatement. A maximum of 10
,eéi{tiguoua che,:_&cters of the origiml ata.tement may appear as cmmenﬁa wi.th

a single SOAP. instruction.
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. The first four sbeons, AO thru A3 will conta.in the mchine 1oca:t;10na or

The following table gives the neme and meaning of all aymbolic

ad.dreseea or. locationa which may be found In a PIT program. ' !

NAME MBANING
L dp By Ba An instruction location
I 0000 + 1 ‘ | | - A fixed point variable, In
Y 0000 + n . A floating point varisble, ¥a
C 0000 4+n | o A floating point mi'iable , Cn

" W 0000 + n {O <n g9) Temporary storege required by parentheses '
and/oz; quo;ta.tion nesting . |
A 0000 4+ n | 'An absolute constaut

AcC | . Floating I;Oint accumilator
P OO % n (OsﬁgQ) Parameter storage
B 00 cil ap Name of (entry to) a subroutine
.8 0000 + n Entry in the statemsnt dictionary

PO - P9 45 & temporary storage block used only for temporary ctorage

of parameters (including those used by TYPE smteman‘cs) The' £loating poﬁ.nt,

&ccumulntor, ACC, 1B required for the rloating polnt arithmetic subroutines. :

so, IO, Y0, €O respectively. Contiguous blocks of storage are aesigned.,
. 4n the order_given, tos
| | a)‘ variebles (I, ¥, C)

b) statement dictionary (S)

¢) absolute constants (A)

d) the compiled program (L), including extensions (E).

The actual lassignmenta are indLeated on (SOAP) reservation cards , |

_vhich are the last ten (m) cards p\mched. during compilation. 'J.’ne first,

:.nst.ruc'a-&on oi’ the Lirst s‘ca.tement 1. ]:MAA, always appeerh in 650 locaﬁicﬁ*
1999.



10, The Preparation of the Program

- Each statement is limited to 112 characters, inclugive of 'e'pa.cea
but exclusive of the statement number, .
Each statement must be terminated by an F (FINISH)
‘The last statement to be compiled must be termine.ted by an- FF
(FINAL FINISH).

The £ormat for a statement card is as follows,

-

Column 1 thru 4 ~ .Statement number as 0000-£-n
+Column 5 :: _ 12 punch ‘
Column 43 thru 70 ; Up to 28 characters of the statcmcnt
T Col‘umn 71 thru 72 | Muat be blanlk
Column 73 thru 80 Any desired comments
RULES:

1. Only one statement is permitted on a card ,

2 The first character oi any sta.temcm: must appear in
column 43,

3, The F, when it appears either a8 a F‘INISH or an the
second character. of a FINAL FINISH, must be in column 70, .

4, 1f more than one card is required for a etatement, cal.umna )

1 - 5 are duplicated on each card, with the ¥ appearing in
¢olumn 70 of the last card and the first character of the .
staternent uppamring in column 43 of the first ca.rd '

To facilitate punching, & master program card may-he.prepar‘e'd. in an

obvious manner. for the 026 key punch,
Because of storage limitation, IT requires the following J.nformntion.
" which is to be provided by a headexr card preceeding the program: ‘
" 1) The meaximal aubacript numbexs = nl , ny , DG = of the
varinbles.
2) The m&ximal atatcment number = ns |
3) "The total number o nm - of locatlions required by o
) ~extensions (including certain basic packages to be - )
described in section 12),

v | S 1.27

1



The Lformat ofrthe header cord is as foil@wsz

Columﬂ 1 12 punch ' . .
1.1 " np as 000000 0000 A By
11 -20  npas 000000 0000 + By -
20-30 . 1880000000000 +ny
31 - b0 %'aaomm'oqu%-'.'

B Ly ; 50 - . Zerces

L SL-60 Bz 1999 {gnlwﬂncwng

L

00 00004 0000
6L - 80 Zeroea

if the ﬁegree of the pmlymomial were ten, the following veluest

nxnﬁ;n'y_- ncull.
ng- = 2.7 i § & 1725

The complete Program deek for compilation consiets of°
a) Heeder card ' !
by Blank card

| e) Stntementa of the program
Xf the cempiler is belng loaded, the entry order ia:
o 1) _compiler

ii) camplet& pragram deck, and the conaole settinga are

~ SWITCH . . . . SETTING
* storage emtry 70 1951 3000 +

Program ’ . STOP

thf'Cycle'-« 3 _ RUN'

Conﬁ:ol , dfwt. T S " RUN

Display  ° UPPER .
overt1oe .o SENEE o )‘
freor- - - 8708 | | |

© qne header card for the aample polynoniel evaluation would exhibit,g‘

FYCERPTRERS U I Shet Y T S P T



The 533 BOARD is that labeled SOAP - I,

To initiate compilation, press computer RESET, program START, and.
£inally START (card veader).
If the compller haa been previously loaded, set the storage enxry
gwitches to 70 1999 3000 4 and then proceed as above, disregarding L)«
When the card read hopper is emptied, the END FILE.key must
be pressed in order that the entire IT 'program be completely 6omp;led.
The first and last cards punched ere "blank" load cards which

'h‘w'

are to be discarded.

-

Any pumber of programe n8Y be compiled without reloading ths
ccmpiieru
11, Brrors in Cowpilation
Since the computer has a finite storage capacity; raatriétiona.
must be placed 6# both the size of the compiled program and on the lengmh
of some of itse parts. aampil&tioh will balt whenéver any of these reatrica
. gions is violated; in additlon, ccopllation will halb wh@hevar certain
errors in language structure are asensed. ‘Bgch halts are indicated by
the falimwing console displaye. _ g
 Adaress Lights t 1234
Display Lighte (Upper) t Dy o.e nlo as follows
DLDQD3Du = 0000 4 n , vwhere n is the nurber of
the offending statement.
’ DSu Dg= O
(DgD7 » ngnlo) w 8 four digit couple which serves as
S : an error-type indicator whose meaning
;a'given by the following table.

The error may arise {rom the statement currently in ecanning

+



position in the 533 or from a previous iteration statement. . To determine

the offending statement:

Lo

2.

1. Do not alter console status.

2. Remove all carde from 533 READ hopper.t

3. Depress 533 READ start untll ell cards have Peen emitted.
L, The laatiggree cards emitted havé not yet bg%n‘ecnnnéd.
S, The offending statement is then either on th; fourth card

(from the end) or, if that statement is admipsible, then

&

'the arror has occurred in a previouely scanned iteration

gtatement, in which case the statement number (nlnan3nu)z

should be zero.

ERROR TYPE

Statement too long, or no F in column 70
terminating the statement:

‘Thc number of inastructions compiled from &

gtatement exceeds 931

The entire compiled program, including ell

constents and extenslons exceeds 2000 words:

The number of absolute constants thus far
assigned exceeds 99:

The number of output varisbles in e TYFE
statement exceeds four (L):

A subscript or an extension number > 2000

An expression appearing in an iteration
statement has a norm exceeding five (5)s

The power of & floating polnt constant
exceeds 50 ¢ ‘

A floating point exponent in a constant, e.g.,
1.234 B 3.1k

Dé theru Dlo

00 0 00

0L 0 01

0z 0 02
05 0 05

90 0 83

03 003

T2 0 66

1,30
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" 10. A subscript or extension number
or connective number in {loating

point forms §3 073 69 073 62 099
' 63099 69099 63099
65 022 83073 63069
670740 83099 690469
. 67099 62 073 880 69
1l. 'I'he Lirat chamcter of a eubstitumm 4 . '
. statement i not en I, ¥, or ¢ and/ T s
or’' not-in column uaz ‘ 50 0 50 5
) l@s An ocm mmzber of pamntheaes ‘and for B ‘ . e

quotationa

13. A pamntheeew snd/or q_uota‘tz‘m mmine;
i8 m‘eater ﬁkmn hine (9)s : 79 0 ? _ . S
- 78 Q ? ) ) . "e’:f"“‘a

“l‘z } An inadumissible symbol palr (aee 8@(:%,
o & P 8), Alpha, Bata: Alpha 0 Beta

Alpbs, Beta: the standard two diglt a,lpbxmumeric code aeaie;ne&‘by

B “in the 650 with the e,atceptim tm% the integers (90 *chru 99) are all ahown ;

a8 99, whila Alph& S0 iné..&cates tbat Beta i3 the. firet charaicter of ﬁhe
at&bemm.. If PETA m 8«.‘» (8) it may refer to elther’an § or zm.MﬁLn tha. -

or':x.e,ixw& ammmwm v

1If EETA is T3 CL) 1%t may refer to eny of L; IL; YL; CLj m,, mym;

¢

If BETA is eny of:

T (&9) I ;Ax
Y, (88) . o - Y ;A
. _ it mey refer to: o
¢ (63) : ' C ; AC
o (78) QoA -

la3;;' *



A list of 650 assignments for alphabetic characters follows:

A 121 5 6L s 02 = 82
B 12-2 = 62 T 0-3 w 83
c  12-3 = 63 U 0-h . 84
D 124 - 64 v 0-5 = 85
E 125 = 65 W 0-6 w 86
F 126 = 66 X  0-7 = 87
G - 12-7 = 67 Y 0-8 = 88
B 12-8 = 68 z 09 =z 89
I - 12-9 = 69 Zero 0 = 90
J 1l = TL 101 = 9
K 112 = T2 2 2 = 92
L 1-3 = T3 303 = 93
Mo o1l-h = Th R T
N 15 =75 5 5 = 95
0 116 z 76 6 8 = 9% . '
P LT s TT 7T = 9T
@ 18 = T8 8 8 =98
R 19 = T9 9 9 = 9

Blank - - 00
'Except for cases where atorage-has been exceeded, thé abdve
(andlother) errors may be ramdved by the correction of the offenﬁing
~ statement, |
If-the'offending statemént is that in scanning position and;gg"_

not the 1&3% statement in the program, proceed as follows:
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1) Do not alter console status.
2) Place the uncompiled portlon of the Progrém, commencing
witﬁ the corrected statement, in the FEAD hopper.
3) Depress READ START.
| L) Depress PROGRAM START.
If the offending statement is that in scenning position and is
the last in the ?ROGRAM, proceed ss follows:
1) Set STORAGE ENTRY SWITCH: 00 0000 111l +
’ 2) As above.
"3} As sbove.
k) Depress COMPUIER RESET then PROGRAM START.
if storage has been exceeded, pressing PROGRAM START will causé.
the.ccmpiler tos
(1) punch e HALT instruction
(11) punch the absolute constents end reservation cards.
7¢ the flow of the entire progranm permits segmentaiiﬂn at this .
guncture, the p&rtial progrem produced is an acceptable ségmenﬁ {see
section 1l. 1) . | |
| 1¢ the offending statement is not one of the above, rewexﬁmine
the progrem, £ind the error, and recompile éhe entiré corrected pr‘ogrému
Severnl kinda of errors may require the introduction of additional
gtatements, €.£., parentheses,orqpotatiop nesting greater than nine;
' nuﬁbei of instructions in & compiled statement exceeding 98; number of
varisbles in a TYPE statement exceeding four.

An excess of abcons mey be removed by introducing additional

variables whose valuea may be entered as data via & READ statemente
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11.1 Segmentation ‘

Let an IT program, 777, be segmented into k sUb=programs: 1733
e, ..., Tk,

‘AdJoin to each 77 1 o HALT statement as ité.final statement, i.e.,
that statement at which computation within771. halts. |
| Let np, By, 0, be the meximal subseript numbers (see section 10)
for the full program 77. |

Let n3 and “E be the maximal statement number and total.apace for
extenaions, respectively, for ﬁfi

set N m 1999 = (B + By 4 B + nk ) |

Compile {section 10) and sOAP.(section 13) each 71 separately,
treating them as distinct programs &nd using the following information
for th@ header cord, hiﬁ associnted wiﬁh??'i:

Xﬁ%mgx H ﬂ%
ng®he 3 o

AED wi
The effgct of the above procedure 1s to preserve the values of
81l varisbles common to sll the 7%, 1.e: to7 . Thus, although no# +
may refer to another, ell 77 % may refer to common veriables. The HALT
at&ﬁememﬁ bagically has the effect of: “computation on the present 7%
is now finished; enter</ ¥l a4 per section le.
12. Optimized Operator Subroutines
IT assumes that the compiled program will be augmented by
'vsubroutinesiﬁhich extend the arithmetic, inbut, and output capabilities
of the 650, These subroutines are avallsble - for the convenlence of

compiler users - in four (4) gaily colored packages: P1, P2, P3, Py.




—

Their use 48 dictated by the following rules:
| o l) Pl 1 to be used if exponentlation (P) is not used.

2) P2 18 to be used if expounentiation ia used but only fixed
point exponents occur. ) . -
’n;“:’ .

3) P3 418 to be used if exponentistion is used but only hao
< T 9 pleating point exponents occur. ‘

k) By (the family size package) is used otherwise, or when
‘ in doubt as to the arithmatic of any exponanx,

Asaociated with each of these packages 18 & "reaervation deck"
Rl' Ra, R3’ B, - whoae use will be described in section 13. -The in=:

corporation of the packages, Pi’ into the program will be discussed 1n

gaction 15.

'R

2.1 Lengﬁha éf the Basic Pagkeges

Py ; 265 locations ‘
:‘APQ | | _ 37?‘la¢aﬁions‘ 5,?:u‘
Py 386 locetions > :
Py 500 locations . | 5

;a;3., SOAPing of ’t'.he PIT Progran
. The aacond, or aaspmbly phase in the prep&ration of 8 650 program
i8 the 30APinz'0f the PIT progrem. The output of this phasge is the

deaired machin& progr&m (SPIT) in 5 word/card outpub, with all symbolic

‘adﬁreeaea h&ving been sesigned machine addressﬂs by SOAP.

":‘6'

The erder of input for phase two is the following°
1). "SOAP

‘2) The last ten (10) (reservation) cards of the output of
phase one. o

3) The appropriate "regervation deck", R, , containing the
: reservation cards assoclated with %h
outine package, Pi »

e selected sub-
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L) Any extensions (in symbolic SOAP form) which were used
in the original program, entered in erbitrary order.

~ Both P3 and. Ph contain the 10 and LOGlO aubroutines. 'Hence if
- either of P3 or P), is used, these subroutines need not be included.
4 5) The remainder of the output of phase §ne.
6) One (1) blank caxrd.

Board, console'settinga, injitiation aﬁd END FILE ﬁrocedure are
the eame as those used with the compilex (see section 10). If soAP hég
already beeq loa&ed, get storagé entry switches to 00 0000 lOOO-v and

' proceed from step 2). Agaip, the flirst and last cards punched are to be‘
discearded.

3k, Data Preparation

ALl required date, other than ebcons, enter the computer vie
a READ statement. During translation, a READ statement is tranalatg& x
into a sequence of instructions which, during programn ope:ation, i
activate the 650 read-in of an erblitrary number of (dmta).caidé;- Tyo.
types of inuut.cards may £§ used. g
" In type l, data ie entered on the cerds - in purely numeric
férm - a8 couples, each consisting of the name of B variable and 1ts
asaigned velue. Up to four pieces of data (coupLes) may be entered pef
card. The names of varisbles are designated vy the code T = 1 T2 o ) 3
Each couple cccupies two adjoining 10 columm fields. The first; or name‘ | |

field 4is punched aa>follows:

1Y), | 1 - |
o{é}roooo-y n »d7d8d9dl0, where{?%_is the varieble®s code number

n is the varisble’s subscript; d, thru d,, s an erbitrary

numeric personsl identification, which must be punched.

-‘ Vo . . ' A . . : _ REOTET A '-."".’1.3-6“"
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>

N

>

‘time, the last card must contain an 1l over-punch in column'lo.

The second, or variable value field ia'punched as & standard

signed fléating<point or fixed point number, with negative slgns

being indicated by an 11 overpunch In the last column of this field.

The values assigned to fixed>point variables must be integers;

those assigned to floating point variables must be in standard floating

point form. |
The card format, then, is as follows: i
Column 3 12 punch %i
+ 1L = 10 first name ¥
11 - 20 first value =
2L - 30 second name g

o ° ‘ &

a ®

If less than four variables aie entered on a gayd, the ten diglt
field following the lest entry must contain all zeroes; any rémaining
flelds may be blank.

In type 2 cards the loading, on one card, of values for up to
seven e@htiguaua variebles 1s permitted. If the seﬁ of vériables'to be

Iy I
loaded is {Y} n through {Y} n+ (k-1) , L<k<7, then the card

c
format de:
Col. 1-10 : 12(1
0 92 %0000-n 000k
\3

Col. 11=-20 : wvalue of filrst variable

Col. 21=30 : wvalue of second variable

As before, if more than one data card is to be yead at the same

Note: Both types of data cards may be éfbitrar;ly intermixed.,
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For both types, reading snd storing will continue éntil 6 card
containing an 11 bverpunch in column 10 is read. ‘Following storage of
- the contents of this card, the program proceeds to the first inetrucﬁion'
of the statement folLowing the RRAD statement. .

Thé output of & TYFE statement will have precisely the same form
‘ as that required of type 1l data cé&dé by READ statements, with an ll‘oveﬁ\\

punch in column 10. Hence, & READ statement will read only one such card .

st & time..

15. Operating the Compiled Program L

The complete program deck for operation consisﬁs pf: . ‘Q .
1) The eppropriate gubroutine package, Py «.
2) The entire output of phase thoe
| 3) ' The data deck. ¢?3

Board, conscle settings, initiation and.gND FILE procedure are

&8 described in section 10 for compilation. -’

NOTES: o [

~

%

1) If the program contains mgie than one READ statement, or
‘one such’ 46 to be execubed more than once, the data cards must
be loaded in the.order 4 which they will be reguired.
2) The sign of the storage entry switches governs the output
of Conditionsl Type statements as deseribed in section 5.6.1.
-3) To restart‘tbe program, if it has already veen loaded,
set:atorage entry switches to 00 0000 19§9~k-; press COMP RESET

then PROGRAM START.
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16. Use of Extensions

Deseriptions of extensions, filed lexicographlecally in the

Extension Library, contain at least the following informations

Description - Example
Neme and extension number | SIN | 22
Length (Nr. of ator&ge locations used). 84
Prégram representation : "22. B ,v"
Clans ‘ o Single valued function of

"

& single variable (real)

Range and Accuracy

 Arithuetic of input ' Floating Point

output A Fleating Point
Error Btops and Indicabors
Duration

Program decks, in SOAP symbollc form will be filed by extenslon number.

17. ILiet of Currently Aveilsble Subroutines and Error Indicotors

Alliﬁﬁ of currently aveilable aubafbutines follows. The subscript

d =1, 2, 3, 4 means . that the sub-routine so Indicated is in the package P,.

Numbéx: , Effect Arithmetic ‘ SOAP Representatioﬁ
30 L0G, o Floating Point ~ EOOAB
23,1 10% " ~ mooac
20 X , » EOCAU
21 cosx " EOOAV
‘o2 BIN X L ECOAW
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A description (contents) of the four packages £0110'Wa.' Here (L) and (ACC)
refer to the contents of the lower accumulator and "floating-point “accumulater",

respectively,

Pl contains:

4 (L) Floating point &={™ Fixed point ‘ EQCAE
5 (L) and (ACC)  ploating point € (L) Fixed point EOOCAF
6 (L) and (ACC) €—— (L) / {ACC)  'Floating point EOQOAG
8 (L) and (ACC) € (L)  (ACC) W EQOAI
9 (L) and (ACC) €= (L) x (ACC) " . EOOQAIJ
14 (L) and (ACC) €= (ACC) /(L) X EQOAQ
16 READ | . Eooaq
17 PUNCH | EOOCAR
501 (L} Fixed point € (L) Floating point EOOTH
P2 contains Pl plus:
11 (L) o (1 ACC) Fixed point =~ EOOAK
1z (L) e (ACCHD) | Fixed point EOOAM
13 (L) and (ACC) e (L) Float (ACC) pix Floating point EQOAL
14 (L).and (ACC) &mmme (ACC) ploat (L) Fix " ' EOQOAN

3 is Pl plus EQQAB and EQQCAC
P4 is P2 plus EQQOAB and EQOAC

Errors within subroutines will cause the computer to stop.

1) If the error cannot be corrected it will be revealed as a Storage Selection

~error; the address lights will contain 3 klkzks. Where possible this indicates
~ the k3th error in extension number kjky. In the following listing, L and

ACC, refer to the Lower accumulator and floating point accumulator

respectively.’
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kyk, FUNCTION , ARITH ERROR TYPE - , | COMMENTS

01 LOGyL  Float 4 Negative Arg_umént . .Arg‘\fment in L
02 1™ Float Result  10°0 '
03 ° FixL Fix Result = 1041,
06 L/ACC Float Zero Divisor-
06 ACC/L " Float Zero Divisor
08 L-accT

08 . ACC-L

08 - ACC L | ~ Results= 1050 . Upper contains 1

_ Float
08 ACC X L
08 -, L/ACC
08  ACC/L _
10 LACC Fix ix Argument zero, axp@nent'megmivév hv :
10 acck g ' " | “ ,
11 LACC FloatFix = o
11 accl " o -
20 N Float Negative argument  .Argument in L,
21 00s L Float A Argument’.‘:’mlov "
22 SIN L h o
If the mqgnitude of a result of . ..oating poiﬁt,subroutine is less

than 10%0 the computer will halt and with 1942 in the gddz;ess. register,
Pressing PROGRAM START will replace the result with zero and continue

»

_the computatiom
18, ?reparation of Subroutines to:be used with the Compiier

1. Assignmant of Subroutine Number, n:
a) Number must be an unagsigned one

b} If 6utput of SR is a single floating point (fixed pointy
variable, n must be =< (>) 500,

e} Ifb) ﬁofes not hold, then n may be any fxnasaigned.numb?er. _
2, To obtain the alphabetic mnemonic for the SR, decompose the

SR number, n, modulo 26, i.e.,

nos <;6>§]~§_—}¢< o o | /~‘//



Then the entry location of the SR i given the symbolle ia&dreea E (0:0] & 3 .
vhere a) § 18 the (l&-1)st letter of the alphsbet, ond b) e 1s the |
(§+1)st detter of the alptavet. |

ALL Bymbolic locations (other than the entry 1ocation) referred. to
within“the SR ave glven symbolic locatlons @p m , vhere m is an m‘:@ge'r
which identifies the particuiar‘location. a
' 3. ALl subroutines must be closed. )

4o To dotermine the input W{tmtera of the subroutines ..

Iet the 8R be a i‘unc*tion of ’che k variables vl, V2, eecey vks i.e.a
" g ®, vk, v(k-l), veey VL ’ '
o " 1et (U), (L), (D) refer to the contents of the upper BeC., lmrer |
zs_.cm g‘;@m‘s distribuber respectively.
Then entry conditions ere as followss
(v)
(u)

contents of m

zero 3 (D) = Exit instruction

it

e

ke ,ds (L) 2

i

¥ »1s (L) =

2

Zero 3 (I)) 00 P OOOCM-J 0000 +m , end

exit instruction

- 8t

contents of P 0000 44 = w{k-1)

contents of P 0000 4 el 2 v(k-2)

Se Veriahles arg assigned sym‘oo:l.ic address according to ‘ahe:u? &ubse:ﬁ.p'b
.numbex,‘, k, and ere witten«{z}oooom | -
6. 1f one of ‘ahe input pammetera is a fixed point variable which is
to be ueed to genemte e connecuic)n <o some statement, the connection ‘

most be made vﬂ.a. the Statemant Dictiomry using the symbblic addresa

5 OOQO‘%}:. it *thm @Q{mec’bi@n 15 to the kth shatement.

’
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37:"‘ III mbchniqpes Foxr Uaing The language j iégi‘ '
o In ‘the following, several typical sltuations vill be illustrated.'lj_ﬁinf"
1. Extraction of the integral and fractional parts of a floating‘ﬁ.'w
point variable, say ¥Yl.
13 I == YL
23 I2 mw; Il ¥
3:33w<-'n 22'

n ;m the integral p&r‘h o;r: n in fixed. paint fom,

1s G?’Iﬁ‘{‘”m}l})&%'-;.j“, oo, e
, e ,_ H ) U ‘.e_ ‘»wm par o ,:“ji. @ s v
.;, f«?«m‘imﬁ"&‘?:?.'m""w"h o l;é?fﬂ G 5 IT‘ (l 7 ' ,;;

32 I mge YL :
h: H v“\l"q'-‘ '." ".‘ .6 ¢
. ! Lo L L :,‘- . i
G . N . ¥ » “g.‘ ,“L“"}\'A.‘ “ o .
! . 9% YL et YLAT0,
E‘I e :. .
A P ; 6: ¢ca
b, ! ,
%, . . . ' : .
i b § | % T2 YL < Y1 / 10, ._ _ ¥
¥ ' o : Y ] . . . : . e s Bos e ‘
\‘~ - ' _.',‘.‘u-:u.l,,i “: .' . i b gl .;AA 5 :‘.:_I"’a".‘_y “" '1‘ N
.: ! ' ' % b s 83 G 1L , o tr.,‘g..n gy [N} .o 5' gho TRy ' L
‘:':.‘ T ' L - - : . : L RISt
' 4 35 : meﬂtmﬂt of &rmya. ’ : T o :. - L l‘ | ;
¢, "-",q ™ . ) Ll :,.:'.,'.'_; ‘ _v : . . . : -
' a) Vactors~ _;.-n.~|7 RN

(i) YI7 16 & vector whose components are identified by

PR R Pt R oLV e VAN, LS PR RS

‘the renge of‘the variable I?, eog., if the range of i
I7Tis 8¢ 18+ n = 1, then the componenta of YIT
are Y18, n9, mo,...., Y(lB»ag» -l . P

( e

{41) X(I?-& Tl) is & vector vhose componenta are identified
by ths range of 1 when I7 is fixea ag thé "atﬁrage base

of the vector. ' "Af C T
: 1‘043
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For exéxmple, & program to add‘two. velétars'éf dimenaioﬁl
six (6) whose storage bases are ]7 and I§ respectively is:
k, 11, 0, 1, 5, o
ki Y(I9=L1) Gomenen T{18 »L'Il)w%v'Y(I‘?—{-Il)
where 19 ia the amrage base of the sum,
b) Matrices: " .
| (1}  Let Il be the row dimension of the matrix A repre;‘iénted,

as the matr‘ix TN,
'_Example: To carry qut B alAZ
. | Program
1: 4, 2, 0, 1, I-1,
2. 4,13, 0,1, I1-1,
kH » OGN (I2, 13) = ©
4: 4, 14, 0, 1, 11~ 1,
5 CN (12, I3)f~~CN (Iu, IB)»{»YN {12, M) ® 'YN (M 13)
h: 12 e 11 o T
FE « | |
The’ma‘&mx B is represented as the matrlm CN. If CN is'to be

. mmd in further calculations its {raw) dlm@nﬁmn must be an 12

&mt@ment 5 sets the correct dimension,

Vor

o {ii} Let Il be the dimension, 2 the base of the mat::ri:; A.
Then, _if I3 and I4 are the row and gulumﬁ index
‘respectively, {which range from 0 to their respective dimensions
less one) 6£ an element of A the [ 13, Ié’r] element of A:wﬂl be:
Y{I12 ”%‘14 4 11X 1,3) if A is listed row-wise, and '
v( 12413 “%“ X 14) if A is hsted columnnwwe.

Exar_npleﬂ. To carry outG AX B where
11 is the dimension of A, B, €,
. i

12, 13, I4 are the storage bases of A,B, C respectively,
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Program (I)
12 6, 15,0, 1, Il = 1,
23 6, 16,0, 1, IL =1,
3t CL «<— O.
bs 5, IT, 0; 1, IL - 1,
53 €l wwCl ~+¥(I2 4 I7 & IL x I5) X
Y(13 + I6 4 :1:1.}:.17)
6 Y(Th +I6 + 11 x I5) o |
;7: E

The above program minimizes, in & sgnse, the number of statenents

-and the number of instructions compiled, The following program, on the other.

"hand, will reduce the time of oper&tioﬁ‘&t the ‘cost of o somewhat longer

program,

-NOTE:

Program {II)
b, 15, 0, 1, T1 - 1, | |
B e ILxI5 ‘ o
L, ¥6, 0, 1, I_l‘nll | |
T9 e I6 o T11
T2 e I3 4 16
CL ot Qo "'
3, I7, 0, 1, IL = 1,
Cl <= C1 4 ¥(I12 + I x IT)
YI9 %= C1 |
. E

© The pumber of entries in the Statement Dictlonery can be

greatly reduced by aésign;pg a zero statement number (éa above) to
all aéaéemanta not referred t§ within the program. However, any
statement which immediately follows an iteration stétement must
bave & uniqyé,inun~zerc gtatement numbers, ' K
' : ! : - K 1.45



ke A problem which iz more representative of pure decision ﬁroceduresv

16 that of finding the minimim of & set of N numbers. A flow chart ist |

@?!m — (T2 +t?)§-—-»> 1}, Y
C_n«;- 12) 2 ¢) L . i

Again, two representations of & compilexr program follow. °

1

Progrem (I)
0: Il = 1
"l Cl me— Y(X1 « 129
L2 Il e TL )
0: ¢ T7IF C I 13-l
01 G22I e(Il«+12) » €
0s G 1 |
Te B
Program (IX)
0 CL e Y12
s 5, IL, 1, 1, I3 - 1,
32 05 IF¥(Il4312) > C1
S0t €l == Y(IL < I2)
5 €l %=L
00 &
Note that, in the second program, i;f: was necessary to e.d& the
"dummy" statement, 5, in ordexi ;thqt the relational statement, .3,
could be imbedded within the range of the Lteration. Although (II)
is a shorter program than (I) s i‘b turns out that the length and |

Opere.tion ’cime of the compiled program will be eq_uivalent,
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Iv .Program Checking end Correctlons

The program can only be checked at the compller level by the liberal
insertion of conditional TYPE statements to exnibit intermediate results,
and thus, the flow. '

Corrections should be made at the _compller level either by correcting

statements and recompiling the entire program, or by recompiling only’

those offending statements 4in the followlng menners:
The correcting statement ( or set of contiguous staﬁementa)_ia
prefaced by &"hﬁader card identical to that deseribed in section 12 with
the following exception. If k 48 the position of the statement ( or that
of the Pirst of a contiguous set) being corrected, then colums 61 =~ 70 of
the header card must contain 000000 0000 + k - 1 . |
The procedure outlined in section 12 is then followed. Pﬁi@r tc'
RESOAPing the entire program, the compiled correction(a) either,replaces
the erroneous statement(s) or is appended et the end of the.program.
WOTES: (l) C@rraaming atatements must not lavolve any absolute
| canstantsw Amy that are required may be essigned as !ariablea '
whose v@lues may be entered through a READ statement. Taie
may démani an increase in the maximum index of the I, ¥, oF C
- variables previeusly assigned. '

(2) No correcting staﬁemqnt may terminate with an FF .

NOTE Portions of sections 1 and IT are to appear as & contribution
by the first two listea authora to the Proceedings of a Symposium on
Au&omatie Programming issued by the Fwanklin Institute and based on paper

presented at that syMposium &t the Franklin Institute January 25, 1957.
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S5TART

PSG

Ps
READA

PS1
PS1A

Ps2

psz8

RDS
RAU
STU
RAL
LDD
LoD
RAU
5TU
STL
DD
5TD
RAU
NZU
RDS
RAL
STL
RAL
5TL
5TL
RDS
RAU
SUp
NZU
RAL
ALO
LoD
RAL
ALO
STL
RAU

SRT -

57U
5T

CARNEGIE TECH COMPILER T

MARCH 15 1957
0000 0024
o} Y0031
DO032 0040
70042 0050
0051 0143
0150 0197
0200 0247
0250__ 0297
0300 0329
00600 0623
E0374 G382
AO0383 0482
M0O500 0503
Q0550 0563
NO568 0591 , e e
1951 1960, RESRVE READ
J1977° 1986 < BAND
w1977 1986 W BAND
& 1957
PC 1958
FFBIT 1959
TAY 1960
Ps Ulz3sse
READA U111l
START U1999 .
0051 READ
CNTRL
w0010 HEADER CARD
)
&R3
" SR3IED
SIx ABSOLUTE
ACQOL PSO VALUE COUNT
Psl CLEAR
TAUL
TAU )
FFBIT CHRECK LAST
END READA STATEMENT
0051 FIRST READ
Q057 - STORE STMNT
0000 NUMBER
ONET TALLY AND
FLAG . FLAG SET TO.
TALLY PS1A ONE
0051 PS1A NEXT READ
MAX ALARM IF
TALLY TALLY 1S
LARM MAXTMUM
TALLY KK XXXX YYYY
STORE 1s
P82 SR1 0600510000
TALLY - - TALLY PLUS
SIXT SIX IS TALLY
TALLY GAMMA EQUALS
0056 WORD6 TIMES
0002 PS528 01
- GAMMA : L EQUALS END
L SYMBOL

0000
0000
0000
0000
0000
0000
0000
0000

0000 ..

0000
0000
0000
0000
0000
0000
0000

0000

0000

“ 0000

0000

. 0000 .

0000

..0000 .
6000

0000
0000

... 0000

1999
0351
0359
0339

0361

0364
0517
0025
0336
0144
0350
1234
0363
1111
0651
0311

0353

0661
0268
0650

0026,

0333
0027

S 033

0527
0335
0338
0627
0485
0526
0711

0667 -

0525

0000

- Q000
0000

0000
0000

- 0000
. 0000

0000
0000
0000
0000
0000
0000
0000

- 0000

0000

0000 .

0000
0000
0000

. 0000,

0000

. 0000

0000
Q000
0000

0000

0051
0354
1986
1957
0364

T0517

0520
0383
0041
0147
1960

1959

0567
0051
0057
0000
0356
0365
0373

0051

0029
0373
0331
0373
0030
0338
0373
0330

‘0373
0056

0002

. 0372

0529

0000
0000

0000 . . .

0000
0000
0000
0000
0000
0000

-+ 0000

0000

0000 ~

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
6000
0000

0000,

0351
0259
0339

0361 .. .

0367

0370

0025
0336
0144
0350
1234
0363
1111
0651
0511
0353
0661
0368

0026

0026
0333
0027
0332
0527
0335
0341
0627
0485
0526
0711
0667
0525
05322

Lol




aE

-3
[ ]

110
111
112

114
115
116
117
118
119
120

C e amemmer s e e o

113

PEI0

PS3A

PS36G
Ps3C

PS36

PS4

P55

- PSBA

psé

RAU
sup
NZU
RAL
aTL
RAL
SLO
SLT
STL
STL
STV
STu
STUY
STU

- sTU

57U

_STU

5TU
5TV
sSTU
STU
STV
5TuU
RAU

NZU

SRTY
5TU
RAU
NZU
ALO

5Tt

s%U

‘RAL

SRT
SL0
BMI
RAU
RAU
s5TU

" RAU

SRY

L AUP

SRT
ALO
SRT
sTL
RAL
L.DO
TLY
RAU
SUp
SRT
NZU
SLT
RAU
sup

~8TU

NZY
Aup

‘RAU

TALLY

8002
RSL
PS1
FFTYL
) .
TALLY
ONET

0004
TALLY _
QUOTA PS2A
V1
K

_T0001

NU

JO00}L

N

NBAR

MU

ARITH
ABVAL
OPSGN
RELAT

R - PS3

- GAMMA

PSS
0002
GAMMA
8002
. ps3
L .
R PS3D
L PEIA
8003
0008
NINTY
PS36  PS3C
L P38
L
INTGR
NINTY
0001
NINTY PS3BA
0008
44 .
0004
TEMP1
PS4
TEMP1
0150
0000
TEMP1
0004 .-

_ ALARM

0004
TALLY
ONE

8003
P$5A

"PR1OC
Ps6 8003

0000

8002

RECYCLE IF L,
18 NOT F

INITIALIZE U
IF L IS F

TALLY MINUS
ONE :
TALLY IN DTA

_QUOTA EQUALS -

TALLY

PRESET ALL -
PERTINENT |
COUNTERS *

_TO ZERO CA

R EQUALS 0
OUT IF GAMMA -

1 ZERO
FETCH NEXT
SYMBOL S

| RECYCLE IF §

ZERO IF NOT
R EQUALS L

L EQUAL &

IF L EQUALS
AN INTEGER
SET INTGR
TO L. AND L
EQUAL TO 99
THEN RETURN
TO PS3B

. GENERATE

ENTRY

TO SYMBOL
PAIR TABLE
FETCH SWITCH
FROM TABLE
IF SWITCH 18§
ADMISSABLE

G0 TO
GENERATORS
ALARM IF NOT

" DECREMENT

TALLY IF
GAMMA ZERO
OUT IF TALLY
IS ZERO IF

~ NOT GAMMA IS

D625

0532
0491
0149
0504
0761
0518!
06771
0811
0371
0626
0334
0541
0199
0145
0653 .

- Q530
_ 0337

0345

.. 0703
. 0861
. 0369

0727

0535

0343
0777
0631
0487

0483
0537
0533
D49
07132
0489
0507
0565
0668
0519
0683
0641
0665
0s21
0633
0701
0495

0355

0362
0669
0512
0765
0505
0513
0523
0028

10682

0877
0635
0676
0629
0782

8002
0344

- 0650

0357
0515

- 0373

0356
000 %

. 0373
- 0531

0488

0146

0042
0700
1977
0484

- 0342

0750
0358
0366
0524
0632
0340
0372
0631
0002

0372

8002
0537
0529
0340
0829
BOO3

0008

0360
0668
0529

- 0529
- 0538

0360
Q001
0360
cooa
0340
0004
0509
0765
0509
Q150
0000
0509
0004

0827
0004

0373
06320
0373
0629
0782
0000

0491
0149

0504 . .

0761
0518
0677
0811
0371
0626

<0334

0541
0199

0145

0653

0530 .

0337

0345

0703
0861
0369

0727 _.

0525
0343
0777

0682
0487

0625

— o -

0483

0343
0533
0493

0ean

0489

0507
0565
0519
0633
0683
0641
Q665
0521
Q715
0701
0495
0355
0362
0669
0512
8002
0505
0513
0523
0028
8003
0877
0635
0676
0680
8003
0655

R a4

20 O oo



-121
122
EEL
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
T 141
142
143
144
145
146
R Y
148
149
1506
151
1e2

154

158
156
157
158
159
160
is1l
162
163

164 .

165

ies

167
168
169
170
171

TaT2 .

173
174
175
176
177

178 T

179
180

b s menane oo

PsT
PSTA
P578

PSTC

N -1
PS10

PS3BA
PS1

- G m———

ey o

© e e et 4 % ¢ o

o wn e e e s es

PS13C

PS13A
Ps138

5TU
STO
BM1
5L0
ALO
LOD
SDA
STUY
RAL
ALO
STL
sSLO
BMI
RAL

CHLY

RAL
STL
RAU

| SLT

5TU
RAU
STU
STL
RAU
LoD
AUP
5Ty
RAL
SLT
STL
RAYU
STl
5TY
LD
RAU
STU
RAL
sTL
SLO
aL0
510
ALO
BM1
RAU
SRT
STL
STL
LOD
RAL
RAL
SLO
NZA
ALO
ALO

STL
ALO.

LOD

STY

ST
.91

GAMMA
P38

PS7C
PS7C
0000

ONE
MAXU
Ps8

OONE
0000

NINTY
0008

TEMPS

w0004

WO005
0000

0004
WO001
NONG
0004
w0002
NONON
w0006
w0003

woool
FFTY1
UBAR
pC

A0OOL
1956

00002

0006
w0002
FFBIT

OTWO
TALLY

QUOTA ‘
PS13A

8001
™O
TALLY
P$138B
PS14
WO005
w0006
9999

PS3

PSTA
PsS78
PS8

8001

LARM
P58

PS3BA

8538

STNON

PS133
TEMPY

PS13C

PS133
LARM

‘SR

PS14
w0005

NEXT WORD
STORE :
GENERATED
INSTRUCTION
AND
INCREMENT U~
BY ONE
AND RETURN
TO GENERATOR
IF STORAGE
NOT EXCEEDED
OTHERWISE
ALARM

TTIF TALLY 1S
 ZERO SET LR

EQUAL TO 90L,
AND ENTER
GEN TABLE

_FROM END OF __ .

STATEMENT
GENERATORS

FORM ENTRY
FOR

STATEMENT __ . .

DICTIONARY

UBAR EQUALS
FIFTYONE

_ ALARM TF .
STORAGE

EXCEEDED
BUT
. WITH
OPTION OF
FINAL

T OPRINTOUT

" STORE

ORIGINAL
" STATEMENT
AS

COMMENTS

0655
0800
0506
0659
510
0719
0675
0522
0803
0769
0685
0718
0725
0679

.. 0753

0680
0733
0543

© 0715

0783

0850

0657
0833
0534
0705
0508

0539

0730
0637

0347 -

0681
0639

0382
078%
0707
0780
0961

-

L0735 L

osle |

0663
0869
0687
1011
0815
0755

0919

0731
0662
0865
0514

0927

0835
0688
0545
0903
0726
€933
0689
0684
0729

0372
0753
0659
0515
0515

0522

0522
0000
0515
0630
0515
0671
0753
0832

. 0000

0529
0340
0360
0008
0529
0853
1980

. les1

0000
0308
0035
1977
0883
0004
1978

Q634

1982

1979

0785

- 0853

1977
0357
0516

1958

0515
0383
1956
0815
0601
0006
1978
1959
0865
0768
0373
0531
0688
8001
0148
0273
0729

- 0486

1981
1982
9999

0343

0506

0510

0719
0719
0675
8001
0803

0769

0685

ovis .

0725

0679

0332

0753,

0733
0543
0715
0783
0633

0657 .

0833

0534
0705
0911 .

0539

0730 _

0637
0347
0681

0639 _ .

0735

0882

0638
0707
0780
0961
08l

0663

0869
0687
1011
0514
0755
0919
0731
0662
0638
0332
0927
0835
0689
0545

0903

0726
0933
0341
0684
0486
1981

2,03



181
182
183
184
185
186
187
bR ]
189

190 7

191

192 -

193

194

195

P5i33

- PS1s

196
197
lo8
199

200

201

. P36

LBS18A

[,

202
203

T 204

205
206
207

208

209
210
211
212
213

214

215
216
217
218
219
220
221
222
223
224
225

226

227
228
229
230
231
232

- 233

234
235
236
237
238
239
240

e e e . s s oe tw W

PSLBA

RS20

TUTRs23

P8234

57D
RAL
ALO

COsTL
STL

PCH
STU
RAU
AUp
RAL

_STL

BM1
RAL
SLO

" SRT

LDD
AUP
STY
RAB
SLT
STL

RAU

SLY
STU

ALO

STU
TLY
RAU
sup
SRT

- NZu

STL
RAL
SLT
8TL
RAUY
NZU
SRY
NZY
RAU
SRT
NZU
SRT
SLO
SRY
(Relo]
AUP
STL
RAU
SLT
AUP

"~ RAU

STU

sup

NZU
RAL
SRY

LoD
" AUP
. RAU

24

%5

- 200
&0
LY
30
dpdy

FINY _ . 0638
PC INCREMENT 0494
ONE ___ PROGRAM Lo omns
PC COUNTER 0935
WO009 1061
w0001 AND 0738
WO001 FINI PUNCH 0977
UBAR FETC WORD © 0486
PS14A 8003 IN YBAR __ . 0721 __
0000 0624
TEMPB o ] 0805
PS16 1F WORD 18 0712
UBAR __ NEGATIVE 0915 _
FETYL PS18 ASSIGN IT 0771
. 0004, _A SYMROLIC 1161
PS1SAT SR3 T T LOCATION 0821
TEMPY L 06T
w000} ; , 0757
TEMP3 . PS16 ... 0830
0002 0566
TEMP3:. EXTRACT 0673
8003 OPERATION 0762
0006 FROM WORD = 0969
TEMP4 - _ 0983
Psi18 FETCH OP . 0741
TEMPY MNEMONIC _ 0249
00001 8002 _ FROM TABLE . 0812
0000 AND CHECK 0544
TEMPS FOR ADMISSH 0855
0006 STORE oP IF 0593
ALARM ~ ADMISSABLE .. 0807
w0002 PS27 0862
TEMP3 -  EXTRACT e, 078Y
0004 DATA ADDRESS 0763
TEMP3 FROM WORD 0723
8003 OUT IF D 1S 0912
PS1%9 NEXT LOC 1019
0001 . oUT IF D IS 0773
'PS18A __ NOT ACCUM 0779
ACCUM  P519 0734
0002 OUT IF D NOT 1033
Ps20 ADDRSS WITHN 0739
0003 STATEMENT 0594
FFTYL GENERATE 0953
0004 ~ MNEMONIC 2
"S$rR3 T IF D IS IN 0871
TEMPY PS19 STATEMENT 0774
TEMPY GENERATE 0643
8003 MNEMONIC IF 0962
0004 D 1S NEITHR 1069
PsS23 8003 NEXT NOR IN 0829
) STATEMENT 0932
TEMP2 0985
00009 OUT IF D IS 0693
PS23A " NOT EXTNSN 0595 -
TEMPY IF EXTENSION 0900
0007 _ GENERATE 0813
' - "8R3 MNEMONIC 0879
DO00Y B519 0982
TEMPY 0299

15
20
20 .
71 .
21
60
10

3

44

63

3
8

10

21
&7
35
20
60
36
21
15
21
B4
60
11
30

44

30
65
35

60
30
4
30
16
30
68
10
20
60

35
10

60
21
11
fls

L BB
B30
&9

10
60

0691
1958

11958
1985
1977

1977
0516

0624

0915

0516

357

.. 0004

0674

0853

1977
4709
10002

L0709

8003
0006
0788
0544
D509
D600
0000
‘o788
0006
0827
1978

0709

0004
0709
8003
0773
0001
1033
0737
0002
0643
0003
0357
0004
0774
0353
0509
8003
0004
0932
0031
0490
0040

0299

0509

0007

09852

0040

0509

0630 _

D000 .
0709 |



241
242
243
144
245
246
247
248

249 B e

250
251
252
253

254

255

256

257
258
259

297
298
299

300 7

PS25

P$238
PS19

FLAG

P526

SRT
LDO
NZA
AUP
AUP
STU
R3SU

10

- STU

BMI
RAU
STU
RAU
AUPR

_STU

5Up
NZU

©LDD
RAL

ALO

STL.

LOD
L.OD
RAV
NZU
RAU
NZU
LOD
RAU
5TU
RAU
5T
NOP
NOP
STO

. 5LO
_SLT

NZU

SLT

Loo
S0A

" SRT

L.OD
S5DA
STD

LDD

STO
DIV
STL
LDOD

3 )

AUP
SRT
NZU

51O
CNZU

ALO
© SLT
. sup -

0007

NONON
TEMP2
w0004
FLAG
0000
FLAG

WO004
W0003
UBAR
ONE
UBAR

Ps13C

ONET

w0003
Ps30

Woo04

PS32
Tau
TEMPS
wWoQo3
TEMP9
w0004

0000

0000

EXIT

INCR
0002

0002
SR10
5R10

0004
SR1L
SRIL

0000

0000

9998

EXIT
TWSIX
TEMP1
SR38
TEMP2
ONET
0001

NINEQ

STL

0001
8001

P5100
PS23B
ps238
PS519

P525
0000

" P526
PS27

Ps28

PS133
'S5 EQUALS §

8001
SR1A

SR10D

9999

SR3A

SR3A1

. SR3AZ2
SR3A2

TEMP2

POSITIVE

_P513C IF

GEN NUMERIC
TAG IF DATA
1§ NOT
EXTENSION

NEGATIVE
FLAG IF DATA

FLAG IF INST

RECYCLE

IF D IF NOT
PUNCH AND
RECYCLE TO

UBAR NOT
EQUAL TO
v

PLUS ONE

_AND FORM o
NEXT LOCATN

L S5R1 BLOCKS _ |

KK CONSEC
LOCATIONS
FROM XXXX TO
YYYY

SR3 CONVERTS
THREE DIGIT

"NUMBERS INTO

TWO LETTER
MNEMONICS

0863
0929
1032
0536

- 0787

0724

1083

0365
1119

69

45
10
10
21.
61

T8
. 21

0818

0921
1085
0672
0971

L1135

1169
1219
0823

0824 .

1261

1311

0660

0666
1133
0837
1185

0789
0838

0857

66 .
§0 1980

2l

e

.30
L2l
3

b4

e

L 65

15

.. 0913

.20
69
69

60
Y

0540

0907 -

1960
0147
0341
0950

.. 0497

1053

. QesT

0363
1269
1319
0879
1235

60
&4
69

- 60

L 44

0716 .

1082

1003

0367
0547
1050

1012

0868

1361
0T17?
1021
1029
1183
0722
1079

0743

L1169

S 1234

0929
1035
0787
0787
0724
1083
1119
0000

. 0818

0672
1085

0781 -

0971
1135

1219
0824
0638
1261
1311
0660
0367
0370
1133

o aracm

og3g .

1185
0540 .
0638

0857 .

0837
0907 .
0789

1234
0497
G497
1053
0644

0963 _ .

1269
1319
0979
1235
8001
0950
0716
9999
0547
1050

1012 -

0868
0743
1361
0717
0722
1029
0784

0784
1079

0490

2,05



- 301

303

e e e

TUUTTUSRNS T

SR3A2

SR38

SR3C
SR3ED

SRN

“GRN2

SRNG
SRN& .
SRAC

SRACR

ALO
SLT
SRT

- AUP

LOD
SLT
57D
RAU
SLT
AUP
5Ty

' STD
. RAL
NZA

RAL
SLO
AUP
SRT
RAU
RAL

- ALO

SRT
ALO
S5TL
SLT
NZU
RAL.
SRT
RAU
NZU
SCT
AUP
sup
RAU
RAL
STU
STD
RAU
STU
RAY
sup
NZU
RAL
ALO
STL
ALO
RAL

SLO

NZA
RAL
ALO
ALO
RAL
RAU
AUP
STU
5TV
SUp
BMI

. AUP

NINEO
. 0001
0002
TEMPY
SR3C
0002
EXIT
8003
0004
Locus
TEMP9
EXIT

ARITH

SRNS
SRN2
MU

0010 ~ 4
(SRN& ¢

8003

FFTYL
0004
NBAR
TEMPY
0008
SRN6

0002
8002

0000

TEMPL
8002
8003

OTREY

EXIT
FOUR
WJAY
JAY
AQQGY

JAY
ONE
JAY
SRACL
AQQO1L

SRACR
JAY
RAL
ABCON
8002
JAY
ONE
ADOOY
JAY
ABCNT

- 8001

8002

TEMPZ2

SR3A
EXIT

EXIT

8002

_ STATEMENT

GENERATE
SYMBOLIC

_LOCATION

FOR NEXT

SRN FORMS
NUMBERS

COUT IF FLOAT
_ING POINT
FIX ASINTEG

ER IF FIXED
POINT

FLOATING PT

EXPONENT I5

MU PLUS

. FORTY NINE

SRN4

SRN#4

‘LARM
CEXIT

'SRACR

SRAC3

SRAC2
SRACS .

EXIT

PLUS NBAR

MNTISA ALARM
TAND MANTISSA

15

N TO 8 SIG

NIFICANT FIG

_URES

AL ARM

ABSOLUTE
CONSTANT
ROUTINE

QUT IF JAY

‘EQUALS ABCNT

INCRMNT JAY

T FETCH JAYTH

CONSTANT
RECYCLE IF N
EQUALS JTH

CONSTANT

N STORED AS

~ NEW ABCON IF

SRACT .

ABCNT  NOT
EXCEEDED

0784
1129

0963

10713
1013
0766
0370
0597

0905
1015

0873

T 1100

0647
1063

LOT6T .
0775

0955

0670
1027
0816

1005

1411
1121

© 0697

1062

0831
0686

0839
0645

1103

1007

1179 -
1113

11
1335

1285
1150

0747
1055
11458
1065
0887
0791

1118

1385
1213

0866
0937

0889
0793
1165

0923

0881
0492
1215
1435
0736
1263
1221
0924




361 ' AUP  SRACH NEW AB CONST 0931 10 0834 0939

362 LoD N 8003 0939 69 0484 8003
363 SRACY RAL OFIVE LARM ALARM .. 0825 . 65 0528 0332
36 ABCNT 00 0099 0000 RAL Al PLUS 0916 00 0099 0000
65 SRAC6 STD A0O01 SRACS  JAY IN LOWER 0234 Z4 0383 0793 |
366 PS100 STD FINDI - INTERLACE 1035 26 0691 0694
367 SRT 0003 o S 52 0003 1153
368 .SLO 8002 .~ FOUR N 152002 1461
369 SLT 0001 o : PRV 35 0001 0817
370 ALO 8001 DIGITS 6317 15 8001 0875
371 © . SLT o001 L .. 0875 35 0001 0981 .
372 . SLO 8002 0981 le 8002 0989
373 ‘SLT 0001 o WITH . 0989 35 0001 0695
374 . ALO 8001 L 0695 15 8001 1203
375 : . SLT o001 e ol 1203 35 _0001 0759
376 - SLO 8002 . ZEROES 0759 16 8002 0867
377 ' - st o000} , ... . 0867 . 35 0001 0973 _:
378 ) . " LALO 8001 o 0973 15 8001 1031
379 , LT 0001 FIND " 1031 | 35 0001 0691
380 D000y " i - 'SYMBOLS FOR 0032 69 0000 0000
" 381 00002 ¥ . PROBLEM .. .0033 88 0000 0000
382 D0O003 C VARIABLES 0034 63 0000 0000
383 D0004 . © 8§ . R 0035 .82 0000 0000
384 © D0OO00S A 0036 61 0000 0000
385 . DOOD& P o : . 0037 77 0000 0000
386 Dooo7 W 0038 86 0000 0000
387 pogos 00 0800 0000 ) A 0039 . 00 0800 0000
388 00009 E00AA 0040 65 %090 6161
389 . - 00001 00 0075 7677  MNEMONICS - 0600 00 0075 7677 -
390 1 00002 00 0168 7383 FOR . 0601 00 0168 7383
391 00003 00 1061  B4TY REQUIRED .. 0602 00 1061 847T -
392 00004 00 1561 7376 OPERATIONS 0603 ° 00 1561 7376
393 00005 Q0 1682 7376 ... ... 0604 00 1682 7376. _
964 7 00006 00 1761 6162 0605 00 1761 6162
393 00007 00 1882. ‘6162 , 0606 . 00 1882 6162
396 ooo08 - 00 1974 7788 0607 00 1974 7788
397 00009 00 2082 8373 0608 00 2082 8373
398 00010 60 2482 8364 0609 00 2482 8364
399 00011 00 3582 7383 0610 ~ 00 3%82 7383
400 00012 00 4575 8961 , 0611 00 . 4575 8961
401 . 00013 00 4662 7469 0612 00 4662 7469
402 00014 D0 6079 6184 : - 0613 00 6079 6184
403 00015 00 6179 8284 . 0614 00 6179 8284
404 . . 00016 00 6464  BST9 0615 00 6464 8579
405 © 00017 00 6579 6172 0616 00 6579 6173
406 7777 00018 . 00 6679 8273 0617 00 6679 8273
407 00019 g0 6779 6162 : 0618 00 6779 6162
408 © 00020 00 6879 8262 0619 00 6879 8262
409 00021 . 00 6973 6464 . 0620 00 6973 6464
410 - 00022 00 7079 6482 ' 0621 00 7079 6482
411 00023 Q0 7177 6368 : 0622 . 00 7177 6368
T 412 T Y 00024 PR 9968 7383 0623 00 9968 7383
413 A000Y Q0 0006 0000 PRESET 0383 00 0006 0000.
414 © A0002 0G0 0000 0001 - ABSOLUTE 0384 00 0000 .0001
415 A0005 .00 0000 1000 © CONSTANTS 0387 00 0000 1000
416 A0006 00 0000 2000 0388 00 0000 2000
417 . A00O7 00 0000 3000 03289 00 0000 3000
418 0150 00 6163 Al ABSOLUTE 0150 00 6163 ,1018
419 0151 00 - 6169 Al VALUE 0151 00 6169 1018
420 0152 . 00 - 6173 AL ; 0152 . 00 6173 0628
. 2.7



421
422

423

@24
425
426
427
428
429
430
431
432
433
434

435

436
437
438
439
440
441

442

L4473

L4

H4 5
L
&a7
448
449
%50
457
452
453
454
655
4564
457
458
459
460
hel
462
463
464
465
466
467
468
469
470
471
&T2
473
474
475
476
4&T7
478
479
480

0153
0154

0155
0156
0157
0158
0159
0160
0161
0162
0163
0164
0165
0166
0167
0168

0169

0170
0171
0172
0173
0174
0178
0176
0177
0178
0179
0180
0181
0182
0183
0184
oles
0186
0187
0188
0189
0190
C191
0192
0193
0194
0195
0196
0197
0200
0201
0202
0203
0204
0205
0206
0207
0208
0209
0210
021%
0212
02132
0214

6178
6188
6282
6299
6369
6373
6375
6399
6463
6466
6469
6471
6473
6478
6488
6499
6572

C 6663

6666
6669

6671

6673
6678

. 6682

6688
6699
6769
6773
6799
6866
6966
6969
6973
6999
1164
7166
7172
7177
7178
7179
7182
7187
7199
7263
7266
7269
7271
7273
7278
7282
7288
7299
7363
7369
7371
7373
7378
7382
7308
7399

Wi
WE
PS3
Wy
ZN

..B MINUS -

<

_ DIVIDE

e

HALT
IF
I- .

DECIMAL
POINT

COMMA

COMMA MINUS

LEFT MINUS

0153
0154
0155
0156
0157
0158
0159
0160

o161
0162

0163

0164

0165

0166

0167

0168 "

0169

T 0170

0171
0172
0173

C01T4 T

0175

0176
0177

0178
0179

‘0180

0181
0182
0183

0184
. 0185

0186
0187
0188
0189
0190
0191
0192
0193
0194
0195
01956

. 0197

0200
0201
0202
0203
0204
0205
0206
0207
0208
0209
0210

- 0211
0212

0213
0214

6178
6188

6282

6299
6369

6373

6375
6399
6463

6466 .

6469

6471
6473

6478

6488

6499

6572

6663

6666
6669

6671

6673
6678
6682
6688
6699
6769

6773

6799
L6866

6966
6969
6973
6999
7164
7166
7172

-TL77

7178
73179
7182
7187
7199
7263
7266
7269
7271
7273
7278
7282
7288
7299
7363
7369
7371
7373
7378
7382

1368

7399

0628
1018
0987
0654
0974
0678
0880
0704

1271

1068

1068

0826

0728
1233

1068
0826
0343

1068
1321

1068
0826

07238
1233

0343 "

1068
0826
1024

0778
0754

0343 7

1371
1074

‘0828

0804
1369
1421
1077
1349
1421
1421
1369
1369
0854
1068
1471
1068
0826

‘0728

1233
0343
1068
0826
1068
1068
0826
0728
1233
0343
1068
0826

2.¢8



481 .

514

517
518
519
520
521
522
523
524
525
526
527
528
529
530
531

533
534
535
536
537
538
539
540

0215
0216
0217

0216

0219
0220
0221
0222
0223

0224
0225 -
0226

0227
0228

© 0229

" Sret—— ) i

0262 7
0263

C 0274

0230 T

0231
0232
0233

0234 "
0235
9232 i

0237

0238

0239
0240
0241

T0242 0T

0243
0244
0245

0246

0247

T 0250

0251
0252
0253
0254
0255
0256
0257
0258
0259
0260
0261

0264

© 0265

0266
0267
0268
0269
o270
0271

0272

0273
0275

" 0276

T463
TH69
THTY
7473 -
7478
7488
T499
7573
7763

7769

7771
7773
TT78
7782
7788

CTT99

7864
7866
7872
7877
7878

T 7879

7882
7887
78%9
7964
7966
7969
7972
7977
7978
979
7982
7983
7987
7989
8263
8269

. 8271

8273
8278
8288
8299
8363
8369
8373
8388
8463
8469
8471
8473
8478
488
6499
1563
3569
3571
3573

. 1578

1588

MINT
MINI
MINN

MINL T

MINL
MINT
MINN
P53

. ———

MATRIX

¢ e v po———

TUPOWER T

P MINUS

0215

0216
0217

00 7463

00 7469

0218 "

0219

0220

0221
0222

0223
Q224

0225
0226
227
0228

. 0229
0230

0231
0232

0233

RR

RCMMA

RW
R

- TTEXTENSIONS T

o

sUM

TYPE .

0234
0235

0236"

00 7866.

0237

0238
0239

0240

0241
0242
0243
0244

0245
0246 "

0247

0251
0252
0253

00 “7887-

00 7471
00 7473

00 7478
00 7488

- 00 7499
00 7573

00 7763
00 7769

00 " 7771-

00 7773
00 7778
¢o 7782

007788

00 " 71799
00 7864

00 - 7872
00 7877

.00 7878
00~ 7879

00* 7882

00 7399
00 7964
00 . 7966

00 7969

00 " 7972
00 7977

.00 7978

S0250 T

00" 7979
00 7982

00 7983

L 00 7987
00 7989

0254

0255
0256
0257
0258
0259
0260
0261

0263
0264
0265
0266
0267
0268
0269
0270
0271
0272
0273
0274
0275
0276

00 8263
00 8269
00 8271
00 8273
00 8278
00 8288

- 00 8299

0263

00 8363,

00 8369
00 6373
00 8388
00 8463
00 8469
00 8471
00 8473
00- B478
00 8a8s
00 8499
00 85543
00 8569
00 8571
00 8573
00 8578
00 8588

liig ¢
1118 |
0876 -~
0878
- 0878 - .
‘1118
0876 . .
0343
21068,
$ 1068 .-
0826-
0728
1233
0343
1068
0826
1419
1521
1127
1439
L1521
1521
“l419
1419
0904
1469
1571
1571
1177 -
1469
1571
1571
o la69.
1671
1469
QTas
1068
1068
0826 -
o128 7
1233
1068
0826.
1168
1124
0928
0863
1218
1218
0926
0978
1283
1218
0926
1218
1218
0926
0978
1283
1218

2,07



541
542
543
S&h
545
546
547
548
549
550
551
552
553

555

" 556

557

55g e

559

560
561

562°

563
564
565
566
567
568
569
370
571
572
573

574

575

576

577
578
579
580
581
582
583
584
585

586

587
588
589
590
591

“ 592 ¢

593

594

595
596
597
598
Y99
600

0277
0278
0279
0280
0281
0282
0283
0284
0285
0286
0287
0288
0289

0290

0291

0292

0293

0294

0295

0296 7

0297
0300
0301

~ 0302

BN

0303
0304
0305

0306 "~

0307
0308
0309
0310
0311
0312
0313

0314

0315
0316
0317
0318
0319
0320
0321
0322
0323

0324

0325

0326.

0327
0328
0329

"Al

ATl
Al

8599
8663
8669
8671
8673
8678
8688

8699

8763
8769
8771
8773
8778

8738 .

8799
8869
8873
8875
8899
8963
(8969
8971
8973
8978
8982
8938
8999
2063
9064
9067
2068
9069
9073
9078
2083
9088
9962
9964

. 9965

9966
9969
9971
9972
9977
9978
9979
9982
9983
9987
9989
9999
0OTWO
TEMP4
ATl

ABVAL

2

RAB
LCW

MN . e e RELATIQNS —ceee -

WE T e e

ps3
WY
ZN

ENDY T TTIMES T

PsS12

ENDG s e e el et e w

ENDH

ENDY T e

ENDL
P&12
ENDT

NF
NW

ENDY ..“.. y

NR  SUBSTITUTION

NF
NR
NF
NCMMA

NR FIRST
NW | CHARACTERS

"'RAL RSL
BECOME

RAB RSB
L ISR

-Ps3 ABVAL NONZRO

. BETA IS U
"V1 IS5 ZERO
COMPILE

RAB 8002

0277

0278
0279
0280
0281
0282
0283
0284
0285
0286
0287

0288

0289

" 0290

0291

T 0292

0293

T 0294

0295
0297

0301
0302
0303
0304
0305

0306

0307
0308
0309

T 0310

0311
0312
0313
0334

0315 -
0316°

0317
o2lg
0319
0320
0321
0322
0323
0324
0325
0326
0327
0328
0329

i0ls,
1073

0841
0844
0847
0628
1081
0891
0349

T 0296 T
T 0300

0926

1218

1218
10926

0978.

1283

1218
0926
1068

10687
0826

0728
1233,

1068 '

0826
1174
1028

0930 ~

0954

1068

1068

0826

0728
1233

0353

1068
0826
1268

0850 4,

0772
lo23
1268
lo7a,

0850

0938
1268
0917
1519
0720
0917
0720
0917
1227
1519
0720
0720
1519
0720
1519
0794
0917
1073
0841
0797
1250
0343
0884
0891
0349
1057

L —

Y o



y

601
602
603
604
605
606
607
608
609
610
611
612

613
T 614

615

616
617

618
619
620
621
622
623
524
625

626

627

528

629

630

631
632
633
634
635
636
637
638
639
640
647

642

643
644
645

646

647
648
649
650
651
652

653

654
655
656
657
658
Y659
660

8s

BN
BNY

© T CEE|

(D]

ADLOW

e EEEET

. EN

EN1

LoD
STY
LoD
RAL
SLO
STL

RAU:

LOD
STU
LDD
RAL,
STU
STL
RAL
LDD
RAL

- AUP

5TU
STL

- Lop

RAL
LOD
STU
RAU
AUP
LD
RAL
RAU
RAL
AUP
5TU

STL

LoD
Loo
LOD
LDD
SLT
ALO

ALO .

LDD
RAL
STL
RAL
LoD
LDD
STY
LOD
LOD
LOD
ALO
ALO
LOD
STU
RAL
ALO
AUP
SLO
.00
SDA
RAL

0P SGN

A0001 -

ONE
A0QO
N .
BN1
NBAR

ONET
N

ARITH
THREE
Cl

C
ONET
TEMPY
TEMPZ

SLTI®

OPSGN
LOW1
ALO

8003
TWO
C
ONET
TEMPY
TEMP2

0004
RAL
TEMP2
VAR
TEMP]
ARITH
SXTNT
PSS5A

OPSGN

Do0O0Y
EXT

OPSGN
NU
EN1
8002
ONE
ENG
EN4
JOOG]

S v

OSGNY-

ATYL
DROPY

BN1
SRN

CHKAR

NF2

SETEL
Crl

CHKAR "
OSGNY "

P57
VARZ

YMTXL

CN1

VAR

CHKAR

sTeTA
- SRN
CHENN

YAR2

“os6NY

EEC2

LOSR ™
NUINC

P53
CHEAR
SRN

CHKNN,

OSGNT ™

8003

ADLOW

.. LDDOOOOEN

ERRT

OPSGN ZERO
DCRMNT U

ABCON COUNT
MINUS ONE

NBAR EQUALS =

N
ARITH EQUALS
NE

STORE ¥V AND

ARITH
COMPILE

ALO 8OO2

T COMPILE

. RALV0000
VOIS Two
"V EQUALS €

ARITH
 GENERATE N

COMPILE
RAL VN

e

SET ARITH
BEGIN READ

1087
0760
0987

BTN

1037
1485
0786
0654
1039

0745

0198
1511
1087

0678

TTUSLY 00046 AND T

15358

0974

1181

1112
0943

Iy

T 69

Case Nort ore -

21
69

65

16
20

.60

62

21

69
65
21
20

L85

69
65

10

1611

21

.20

0346 -

1253 77

0656

C1227

1585

© 0993

T ARITH 1S ONE T
_ STORE V AND

+ e = e—

GENERATE N
- COMPILE

~IF UNU_ NOT

EQUAL  JNU.

PLUS ONE
COMPILE
NOPPHIUNY

0496
0880
0704

23y 7

1661

1162 -7

1043
0346
0549

0652

1105
1303
1123

0795

0248
1363
1271

1229 .

1521

171177

0904
1107
0810
1413

1137
. 0845

0298
1377
1155
1463
1621

-

69
65
69
21
60

10
69

65

60
65

10
21
20
69
69
69

. 69

. 35

15
15
69
65
20

- 65

69

69
21
69

- 69
-+ 69
15

15

6%

21

65
15

1635 7

0941
0708

10

16
69
22
65

e

0760 1313
0524 0eas
0640 0893

10383 10377

0630 1485
0383 0726
0484 1039

- v—

1039 "11007

..0342 0745

0198 0751

10356 1511

0484 10877

0358 ° 1583

1131 - 15357

_..0974 1250

1277 T1181 ‘

0356.7 1611

0509 1112

0490 0943

0346 0751

0899 1253

0656 1313 .

.. 0524 1327
0980 1585

0988 0993

8003 1303

N

0496  oBo0 T

0148 13537~

1277 1231

0356 1661

0509 1162

pe——

0490 1043

L0546 0751

05497 0884

0652 1100

1105 0658

0004 1303

0968 1123 T
..0490° 10795
0248. 1313

0509 '1363

0358 1711

1224 1229

0635 . 1038

L1571 1274

05247 0343

1107 0751

0810 2100 "

1413 0658
0032 1137
0690 0845

0524 1377
0700 1155
0708 1463
8002 1671
L0630 1635
1088 0941
1088 8003
1977 1283

200

70298 "13137—



- - o 51 v & Rt | B 0 e it

) ~ 8TL  TEMP2 EN& o 1281 20 o490 1088

bl EN4 SLO  J0001 771088 v L3160 1977 1331
663 o NZA EN3 . el X331, 43 0934 1685
664 ' RAL  TEMP2 0934 65 0490 0893
665 .. SLO ONET e e ... 0893 16 0356 1761
666 SLT 0004 R & {3} 33 00046 1671
667 - ALO PHI 1671 15 1324 1279 .
668 LDO EN3 0SGN1 ‘ 1279 69 1685 1313
669 EN3 " RAU N . EXTENSION __ . 1685 __ 60 0484 1089
670 T TTT T SUP MAXE NUMBER ~ 1089 11 0542 " 0897
671 OMI EN2A  SET ARITH  0B9T _ 46 1300 0801
672 . 7 TTUUTTUUTUORAU ONET EN2 ‘ 1300 60 0356 1811 -
673 EN2A  RAU 8002 EN2 0801 _ 60 8002 1811
674 7 TUTEN2 T STU ARITH V1 TO ZERO™ 1811 21 70358 1861
675 . sTL vy PS3 1861 __.20_ 0488 _ 0343
T676" TTTEWT T LDD RW NUINCT 1419 69 1469 1274
677 . ENDG RAL RELAT END STMNT IF 0772 ___ 65_ 0632 1187
678 TTTTTTTTLO T UTTTNZA CTPs127T T TRELAT ZERO T1187 457 0740 0850
679 L.OD  ENDGY ©IF GO INTGR__ 0740 69 1093 0596
680 T NTTTTITTTTTTTTTTTUSDA ENDGYL T T THEN 0596 22 1093 0648
681 LDD  ENDG3 INST OF 0646 69 0599 0702
SRR TTTTTTTTTUIUUUTTTTTTUSDA C ENDG3 T TTTTTUMINUSTWO 0702 22 0399 o752 T
£83 . RALU SET TO DATA Q752 65 0515 1569
C&BA T T TTTUSL0 TWO - T OOF UMINUSL TV 1569 16 0148 1603 T
685 . LOD  ENDGA THEN 1403 . 69 0706 0809
686 o T T sDA ENDGA T T DECOMPILE 0809 22 0706 0859
687 : LDD  ENDGB - 0059 _ 6% 1212 1265 _
a8 T T T b ENDGB . iF 1268 © 22 1232 1315
669 i ALO o0z GO I INTGR 1315 - 15 1318 0002
4 S, T RAL 0001 THEN 1318 65 0001 1205
1 ' SLT 0002 A ENDGR ~ 1205 35 0002™-1911
592 o T NZU  ENDGR o 1911 44 1365 0966
5913 SRT 0002 ENDGA N 0966 30 0002 G706 )
604 T T TENDGA T LDD 0000 ENDGB 0796 T 69 0000 1212 7
695 ENOGE SiA 0000 © 1212 23 0000 1453
696 ' .00 DROPY IF RELAT 1653 69 0756 0093
697 RAL RELAT NEG THENM 0756 65 0632 1237
598 BMI  ENDGZ ENDGS ENDG2 1237 46 0790 0991
699 ENDGR. . ....RAL. . RELAT . LIF RELAT NEG... 136% . .65 0632 1287
700 " TTTTTTUYTC " BMI ENDG2 ENDG4 7 THEN ENDGZ T 128T .46 0790 1041 T
701 ENDG2 RAB 8002 INST OF 0790 67 8002 0649
102 STL BETA RELATMINUSY 0649 20 1503 0806
703 ©TLDD  ENDG4  BMONE SET TO U T 0806 69 104% 0944
TO4 : ENDG& RAL U ENDGA DATA OF 1041 65 0515 0599
705 ENDG3 LDD 0000 ENDGY RELAT SET 0599 - 69 0000 1093
06 CUTUTUUUENDGYT T SDA T 0000 ToTO U » 1093 22 0000 1553
707 ‘ RSU U COMPILE 1553 61 0515 1619
208 : LDD ENDG5 PS7 NEG NOP . 1619 69 0991 0800
709 ENDGS $TU RELAT PS12 . RELAT ZERO . 099 21 0622 0850
710 ENDH RAU U COMPILE 1023 - 60 0515 1669
711 -~ AUP OONE HLT U 0000 1669 )0 0832 1337
712 o ' LOD PS12  PST . 1337 69 0850 0800
T13 ENDL LDOD ENDY  DROPK 1078 69 1268 1721
714 ENDT RAL = FOURT -~ END PUNCH 0938 65 1091 0945
715 SLO  JO00Y " GENERATOR . 0945 16 1977 1381
716 ‘ ' BMI  ALARM COMPILES. 1381 46 0827 1735
717 o RAL 8001 LDD PNCHSR 1735 65 BO001l 1143
Ctoryg T T OSLT T 0004 TUTUIF NR OF 1143 35 0004 1603
. ™19 ALO 0000 VARIABLES 1603 15 0000 1255
20 STL N LESS THAN 1255 20 0484 1387

Ayl B



7*1
N
L3
T4
725
726
727
728
729
730
731
732

763
164

766 .
767

768
769
170
T71
T72

.
T
S

773

T4
775
T76
T?

778 °

779
80

¢mtﬁ%&p,“

_ ENOY

LoD
LoD

‘RAL

LoD
LoD
LDD
NZA
RSL
STL
RAL
L.0D
5TL

. RAL
SLO

J TP S TR T

Enoy2

STL

ALO

RAL
8TL
RAB
SLO
NZA

"~ RAU

ENDY3

TUENDYS

JENDYL

ta

t

ENDYS

Cyr e L
Fooagud e 9

. twmvv

gty
y' L

PR

R
G1

L GL

"» " M't

5TV
RAU
BMY
RSU
RAU

. LDO

RSL
5TL

3 "’x} i\h H LDD‘~

5

RAL

5L0

T STL

ALO
RAU

LAUP.

Aup
SRT
RAU
SLT
L.0D
RAL.
ALO
RSL
W STL

TRAU

LDo
RAU
LoD
5TY
RAL
ALO
ALO
LOD

RAU’

1.DD
LoD
LoD

LDD

o

SRAC
OSGNJ,
SYNTT
Ps12  LDSR
CHINY
UBETA -
ENDY]
NZA
CTEMP4
BETA —
CHGOP
TEMPY
BETA
"ONE
TEMPE
(ENDY2 8002
0000
TEMP2
8002
STLAL
p512 P R TLIE e TR
TEMP4
U . L .
TEMPZ o
~ ENDY3 .
TEMP1 ENDY&
TEMPL ENDY& .
Ps1z PST
FRONE “5
TEMP@z, ,
L - ,{‘”CHGE
Y n :
TWO
Wy l
ENDYS 8002
0000 - :
Yoy
TTee o T
- 0004 -
8003
0004 .
Ps7
U ' .
ENDY? 8002
0000 _
CTEMPLL.
Loac o T
P87
TEMPY
pPs1z PSY
FFBIT PS3
ALO
ABCON
LOW1
05GN1
OONE EEC2
61  CHKAR
CHKAR
SRN
CHKNN

¥y

" FIVE

IF U EQUALS

. BETA PLUS 1

RAL BECOMES

STL
CIN BETA

THSETYCONTENTS * 7

BETA MINUS

" ONE EQUAL
" TO CONTENTS
BETA WITH

SIGN BETA __

MINUS ONE

IF BETAY
MINUS ONE °

~ CONTAINS ;

CS§TL L ACC "\

[T T T e ypspeeen)

zr‘u‘NOT BTA

"j,, PLUS ONE. .
JRECOMPILE«" .
RALYO 0000

Syt
ALG U 0000
T STOYD 0000

WITH SGN OF

L.AST INST
NEGATIVE

FFBIT. ON
COMPILE

ALO AD 8002
WHERE AQ
TWILL CONT
"50 ADDRSS

COMPILE

1387
0840
1193

0851

1268
1771
1424
1329
1437

1141
1157

0860
1262
1207
1785

11917 ¢

0994
1305%

To1243

0501

0909
15637 T
12930

1368,

4

0995
0348
0699,
1613

1128

L1044

1653, ..
1418,
: 182y
-udxwLDD ACC 8002 S 1355 .

" L7869

"1663 B

1719

1703

1871
148)
0984

..183%
Y1267 Ve

1819

0822

0872
1713

1405 7
L3z
1869

1321 ...

1024
1343
1531
1885
1138
0778
0754

1257 .
0910 .

0846
1197
0696

0850

1771

L1624

1128
1132

- 0788

1503

0860 |

0509
1503
0630
0788

C 0994

0000
0490
8002

1004
- 0850

0788

© 0515

0490

- 0348

0509

0509

0850
1431
0788

10as
L0515

0148
0515
1821
0000
0515

0148

0004&
BOO3
Q004
0984
0513
0822,
0000

- 0509
‘1415

0872
0509
0850
1959
0988
0776
0980
1138
0832
1024
1257
0910
1763

1750
1313

1
1427
1329
1437

1141
L1157

1513
1262
1207
1785
1191
8002
1305
1243
0901
0909

1563 -

1293

1368
0995-

0699
1613
1613
0800

0§51
1438
374

P

1835 -

1263
0797
1719

1653 .
1418
8002’

1355

1769
1703

1663
187%

1481

0800
1819
8002

1405

1312
1869
0800
1713
0800
0349
1343
1531

1885

1313
1711
0751
0751
1100
0658

2.3



781 ALO GO NOPOGOOSN 1763 15 1016 1921

32 LOD EEC2 OS5GN 1921 69 1711 1313
/83 IF L.DD NI CHENK T & ¥ 4.1 69 1474 1374
T84 I1 RAL I ADLOW 1074 65 1477 1611
788 It RAL ONE , i 0828 65 0630 1935
786 ‘ LoD 1t SETEL : 1935 69 1074 1250
787 CIN  RAL 1 VAR OV EQUALS I 0804 6% 147T 1661 ...
788 ME LDD ML NUMIN DCRMNT NU 1283 69 0978 1581
7689 ML RAU STREL.  RELAT IS L _ . 0978 ___ 60 1631 0836 ___ __.
790 T LDD DROPK 1631 69 1034 1721
791 _ LoD CHKTK TO ML1 IF 1034 69 1487 0890 )
792 - NZA ML TK 1S ZERO 1487 45 0940 1291
793 o LD MLl TKNZY TKNZIAND ML1 0940 69 1291 1094
794 ML LDD SETEK 1291 69 1752 1134
AT94 S " NGLFT 1752 _ 69 1la4_ 0947
795 T STU  ABVAL PS3 © ABVAL Z2ERO 1144 21 0366 0343
796 MY  RAU STREL . RELAT IS L 1218 60 1971 0836 __ _ .
797 o : L.OD CHKTK TO MINT IF 1971 69 1524 0890
798 _ NzZA MYl MINI TK 1S ZERO  © 1524 _ 45 1178 1118 . .
799 MYl ©LDD ML1 TKNZ2 1178 69 1291 1194
BOO MN __RAU ~_ STREL _ RELAT IS L ___ 0926 __ 60 1379 0836 ______
801 77T T Loo : CHKTK TO MINN IF 1379 69 1182 0890
BOZ . NZA M NN TK 1S ZERO _ 1182 45 0886 0876 .
803 ‘ . ’ Lho SRN COMPILE 0884 69 1139 1100 .
804 . _ LDD  MY1 GENN RAL AJAY 1139 69 1178 1681 _ .
BO5 MINT RAL  OONE RAL RAB 1118 6% 0832 1537
306 __ STL  TEMP4 _ BECCHMES 1537 20 0733 1341 _
D07 ’ L0o UCHGE RSl RSB 1341 69 1244 0797
808 RAL DOOO& L 1s s 1244 65 0035 1189
809 STL & PS3G THEN PS36G 1189 20 0529 0668
10 MINL LDD PS3G  NGLFT 0878 69 0668 0947
811 MINN LOD SRN , 0876 69 1429 1100
812 RSU N N IS MINUS N 1429 _ &) 0484 1239.
813 o C5TU N COMPILE 1239 21 0484 1587
B4 LOD GENN RAL AJAY 1587 69 0990 1691
815 . RAL DO0O0O0& L 1S s 0990 6% 003% 1289
Bis STL L WY THEN WY 1289 20 0529 1068
817 MOOO1 84 0000 IDEM SWITCHING 0500 84 0000 1455 ‘
818 Moo02 85 0000 GRTR DICTIONARY 0501 85 0000 1505 _  __.
819 TOMO00O3 0 86 0000 GRTRZ FOR 0502 86 0000 1555
820 MO004 99 9999 ALARM RELATIONS 0503 99 9999 0827
821 1OEM RAL U COMPILE 1455 65 0515 1919
822 STL RELAT MZAOCOONEXT 1919 20. 0632 0936
823 RAL  NZA GRTRY . 0936 65 1132 1637
824 GRTRZ RAL U Vv EQUALS U 1555 65 0515 1969
825 o 5TL  RELAT GRTZ1 COMPILE 1569 20 0632 0986 .
826 GRTZ1 RAL ~ BMI GRTR1 AMIODOCNEXT 0986 65 1339 1637
827 . GRTR1 DD ¥EC2  0OSGN1 OPSGN ZERD 1637 69 1711 1313
828 . GRTR RSL U .V EQUALS U 1505 66 0515 0770
229 SLO  ONE PLUS ONE 0770 16 0630 1036
630 STL RELAT COUPILE 1036 20 0632 1086
5831 RAL NZA NZAOOOONEXT 1086 65 1132 1687
832 LOD 05GN1 1687 69 1040 1313
633 STU OPSGN GRTZ1 1040 21 03524 0986
834 NEMMA LDD  NR COMMA 1227 69 0720 1173
835 NF RAU INTGR N EQUALS L 0917 60 0538 1393
836 SRT 0008 AND N 1393 30 0008 1961
837 ALO N 1961 15 0484 1389
538 SRT 0001 MU EQUALS MU 1389 30 0001 1045

839 STL N PLUS ONE 1045 20 0484 1737
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841
842
843
844
845
846
847
E48
849
850
851
852
853
B34
355
856
857
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u5g
860
861
862
843
B64
Ba%
BHG

k.n.98
869
870
871
arz
873
874
ars
876
BT7
8718
879
880
881
882
883
584
BBS
886
887
age
889
890
891

NF2
Ni

NIL

NR

NW
NZ

- NZ4

NZ1

FLOTE

FLOTL
FIXVA

PCMMA
PF

4
PW

QCMMA
QF

STSMT

TF1

RAU
AUP
5TV
rRAL
LOD
TLY
RAU
sup
STL
STL
STL,
STL
LDD
LoD
$TD
LDD
RAL
sSLT
sUp
NZU
sUp
NZU
sUp
NZUY
RAL
RAU
NZU

‘RAL,

LOO
5TY
RAU
NZU
RAL
LDO
RAV
RAU
NZU
RAL
LoD
LoO
5T
STL
STL
RAL
5TL
LoD
LDO
RAU
SuUp
NZU
LoD
ST0
RAL
AUP
sSLO
ALO

STV

RAU
AUP
STU

My
ONE
MU
NT1
RELAT
M000]
0000
RELAT
NBAR
N
MU
ARITH
NR
NR
ouT
NZ1
0001
0002
SIXTR

SIXT
NNTEN

FIVEG
Vi
ouT
STLAL

OPSGN
ARITH
NZ3

FIVET

FLOTL

8003
ARITH

FIXNR

NZ2

PF
N
NBAR
MU
ONET
ARTTH
PF
EE
TAU
TAUS.
TF1
TF1
FINI
FLOPY
0000
ONE

NOOO1
PS1
ONE
Ps1

NF2

Ps3
8002
8003

NF
TOP
NZ4&

CHINK

FLOTE
FIXVA

FLOTE
LARM

NZ2

OS5GN
FLOTL

LDSR
QuUT

NZ2
LDSR
COMMA
PN
NF2

THOP
COMMA

STSMT

8002
FINT

SWITCH TO
RELATION
. COMPILER

N NBAR MU
DEL AND
ARITH ZERO

STORE OP

COMPILE
STL ACC
OR
LOD FLOATK
OR
LoD FIX
QR

ALARM
TOo NZZ IF
Vi ZERO

FLOAT IF

¥ OAND FIX
C AND FIX

N NBAR AND
MU ZERO
THEN PN

ARITH TO
FLOATING

TKOP AND PF

QUANT .

1F 50
STORE STMT
NO OF STMT
FOLLOWING

" QUANT

IF NCT
INCRMMT PSI
AND &2T

1737

1605
1561
1474
1731
1136
1527
1655
0720
1095
1787
1753
1519
0794
1273
1479
1232
1705
1362
0820
1223

1186

1439
0997
0951
1350
1443
0498
0959
1412
1574
1813
1468
1627
1577
1090
15673
0967
0925
1077
1421
1837
1145
0854
1462
13469
1127
1471
1515
1373
1228
1030

1294 7

1001
1755
1236
1489
1677
1195
1236

0750 16085
0630 1561
0750 0343
1527 1731
0632 1136
0500 8002
0000 1655
0632 BOO3
-0342 1095
0484 . 1787
0750 1753
0358 0917
0720 1223
0720 1273
0976 1479
1232 1374
Q001 1705
0002 1362
1465 0820
1323 1574
0330 1186
1439 1090
0592 0997
0951 1574
1054 0332
0488 1443
0976 0498
10046 0959
1412 1313 °
0524 1S77
0358 1813
1350 1468
0922 1627
1577 1038
8003 0976
0358 1863
0967 0493
0870 0925
0498 1038
1421 1173
0484 1837 -
0342 1145
0750 0854
0356 1462
0358 1561
1421 1223
1521 1173
1960 1515
1518 1373
1677 1228
1677 1030
0691 1294
1047 1001
0000 1755
0630 1236
1489 8002
0568 0691
0041 1195
0630 1206
0041 1344
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Qul
9202
903
904
305
06
907
908
909
210
911
912
913
G144
915
916
917
918
919
920
921
922
923
Q24
925
G424
927
928
Q@30
931
932
933
934
935
. 936
237
238
939
940
941
947
943
Qi by
945
G484
Nt
oung
949
950
- 951
952
953
954
955
956
957

Y 9

QUAL

QuA20
QUA3

QUA}

QUA2

“fF2

GUAS

QUASD

QUAT

CURTN
CURT1

CURT2

MPY
STL
RAL
NZU
AUP
RAL
STL
RAU
NZU
SRT
STy
RAU
STU
NZU
RAU
sup
STU
5Up
NZU

-~ RAL

ALO
STL
ST
STU
RAU
AUP
5T
sup
NZU
RAL
SLO
5TL
RAU
SRT
AUP
ALO
ALQ
5L0
ALO
STU
STU
LDD
RAL
SLT
sup
sup
NZA
AUP
AUp
SRT
sLo
SRT
ALO
sLo
SRT
ALO
SLTY
ALO
5L0
ALO

SIXT
FrLorl
ONE

0000 -

GAMMA
GAMMA

0002
GAMMA

8002
TEMPY
QUAZ
TALLY
ONE
TALLY
SVTY2

" QUAS

CH1
ONE
CHI
STAR
EL
EL
ONET
El
SIXT
QUAT
Psl-
ONE
PSI
STAR
0002
TEMPY
FLOP1
CH1
SEVEN

NOOO1
STAR

W0005
0002
NINTY
8003

8001
8001
0002
8002
0001
8001
8002
0001
8001
0002
FLOPY
TWO

TF2
CURTN
80032
QUA20
QUA2

TQuAl

QUA3Z

QUA4

TF2

QUA3

QUASC

ALARM

8002
QUA3

FLop
CURTL

CURT2
CURT1

- 8002

COUNT

IF TALLY
NON ZEROQ
SEND NXT WRD
TO GAMMA

EXTRACT

PEWTH

SYMBOL

IS5 .

SYMBOL ZERO
INCRMNT
TALLY

Is SYMBOL K
INCRMNT CHI

CLEAR L
AND STAR

INCRMNT EL

ALARM IF
MORE THAN
FIVE S5YMBLS

STORE
CONVERT NO
OF STATMNTS
BEING
QUANTIFIED
TO PURE
NUMERIC

1244
1336
1400
1450
1803
0856
1805
0975
1727
1781
1887
1025
1333
1512
1282
Y777
1435
1565
1423
1278
1406
138é
1084
1391
1827
1051
1562
0749
15326
1140
1245
1586
1539
1493
0799
1913
1101
1636
1543

0796 .

0972
1104
1307
1686
1593
1615
1473
1026
1877
1736
1643
1151
1357

1665

1523
1529
1937
1693
1201
1853

0330
1047
0630
1803
0856
0000

0372

0372
1781
0002
0372
8002
0509
1565
0373
0630
0373
1568
1827
1831
0630
1831
1188
0746
0746
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0746
0330
1539
0041
0630
0041
1188
0002
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1047
1831
1589
0796
0568
1188
1307
1981
0002
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1026
8001
8001
0002
8002
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8001
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8001
0002
1047
0148
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1336
1400
1386
1104
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1805
0975
1727
1282
1887
1025
1333
1512
0975
1777
1436
1450
1423
1278
1486
1386
1084
1391
0975
1051
1562
0749
1536
1140
1245
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0827
1493
Q799
1913
1101
1636
1543
8002
0972
0975
0960
1686
1593
1615
14673
1877
1686
1736
1643
1151
1357
1665
1523
1529
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1693
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1853
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972 o . RQL _ RBL P528 . L4963 680 0344 0667
973 TAUS AL TAUS  QUAL1L SET TAY L8060 . 68 1518 1573
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TTers T TAus"“*‘L;?Q:,. 5TSMT 151¢ = %9 1072 1030
976 RAL™ TAUZ  QuAly Y072 85 0564 1573
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T 993 7T TTTQUAMN T ST 0004 " 1378, 21 o004 1507
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999  TTTTTTTUTTITTUSTY O TEMP3  DCMT3 FOR ALL 1295 21 o709 1712

1000 DEMT3 RAY TEMP3 - PSI LEsS 1712 60 0709 0664
1001 NZY FINI THAN OR 0664 46 1117 0691
1002 . SUP  ONE EQUAL TO 1117 31 0630 1886
1003 ; STYU  TEMP3 ~ CURRENT 1e06 21 0709 1762
1004 ' MPY  SIXT P31 o 1762 19 0330 1936
1005 7T ALG DEMTL o 1936 35 1639 1743
1006 : LOD  DEMT2 ) 1743, 9 0846 0849
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1010 NZL  DCMT3  DCMT2 . losa £4 1712 0846
1011 T DeMT2 STY  NGOOS  DCMT3 0846 1 0572 1712
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101% ‘ RAY  WO006 : 1234 0 1982 1987
1016 ST, 0000 1987 20 0000 1304
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1020

1021
1022

1023

1024
1025
1026
1027
1028
1029
1030
1031
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1033
1034
1035
1036
11037
1038
1039
1040
1041
1042
10413
1044
1045
1046
T 1047
1048
1049
1050
1051
1052
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T 1055
1056
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T1059
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1061
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© 1067
1068
1069
1070

1071
1072
1073
1074
1075
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1077
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FLOP

- FLOPS

e ey EOMAT

RR

RRr2
RR1
RY

S
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Quazl

LoD
510
LoD

8TD
- RAL

5L0
SLT
NZU
LoD
570
LDD
LDOD
STO
LoD
a70
RAU
STL

" 8TD
TAUR" "

ALO
RAL
sLO
5TL
NZA
RAL

STO
RAU
MPY
5TL
SLO
ALD

LoD
.00
RAL
5TV
ALC
SLT
NZU
SRT
5TL
ALG
STU
RAL
ALO
ALO
L.0D
STY

LDD

Lo

LoD

RAL

RAL -

RAL
RAL
ALD
STL
LDo
NZA
RAL

WOIF
0003

DoooY
0005

Wo002

0002
QUA30
w0004

0004

WOO001
Wooo1
0004
WO004
0006

0007
0008
TAUS
pst
ONE
Pst
QUAZ2
TAU2
Tau
QuUT
P51
SIXT
FLOPYL
51X

NOCO1
QuUT
RR

Y1

ONE
0oos

ALARM

0005

RR1
TO001
STL

OPSGN

RR

RR
ONE
TWO
THREE
L.OSRY
683
TMBLE

17
e o
CHECK FOR
NEGAT IVE
INCREMENT
QUA31
_UPPER VARBLE
QUA31L .
. ___QUANT VARBLE
NINET 7 7
QUA9  TO SCANNER
PSo
aua2l
e arapE STATMT
FLOPY
#0001
S R 1 - reaws -
© COMMA™
% EQUALS
PLUS ONE
RR2
8002 TR EQUALS
ps3 ZERO
~ COMPILE
ST WK
O0SGNL  OPSGN ZERD
SETEK
TXOP
NZ&
TIFF PUNCH
TIEF GENERATORS
TIFF
TIFF
COMPILES
PROGRAM
UBETA WHECH
T14 IDENTIFIES
VARTABLES

U

1106
1812

1156
1441

0808
1483
1167
1673

1528

1533

1557

1478
1130
1607
1080

~1109 T

1217
1260
1912
1865
1345
1238
la4a
0548
1020
0960
1579
1395
1288
1500
1075
1578
1583
1177
1571
1251
14691
1338
1301
1206
1070
0899
0r02
AN
1541
1351
1159
1962
1628
1881
0744
1124
0843

1168

0928
1288
1445
0852
1256
1310

1039
0003

0038

0005
1978

1612

0002
1478
1980
0004

C 1977
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Qo004&
1980
Q006
1862
0007
0008
1865
0041
0630

00461

0548
0564
1960
0976
0041
0330
1047
0520
1578
0568
0976
1571
0146
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0630
0005
0827
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0146
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0042
0636
0146
1354
1962
0524
1881
1671
1571
0630
0148
1131
1931
1591
0949
1256
1310
0515
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1812
1156
1461
0808
1483
1167
1673
1528
1533
1557
1080
1130
1607
1080
1109
1217
1260
1912

171%
1345
1238
1644 T
0336 _'}
1020 °;
1017 _}
1579

1395 f
1288

1500
1075
1583
1977
0341
1173
1251
1491
1338
1301
1206
1070
0899
8002
0343
1541

“1351

1159
1313
1628
1134
1223
1273
1388
1388
1388
1388 °
1445
0g52
1427
0764
1120



1080
108}
1082
1083
1084
1088
1086
1087
1088
1089
1090
1091
1092
1093
1094
1098
1096
1097
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1059
1100
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1103
1104
1108
1106
31107
1108
1109
1310
1111
1112
1113
13114
1115
1116
13117
1118
1119
1120
3121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1133
1132
1133
1134
1135
1134
1137
1124
1139

T4

iz

AB3
THMBLE
WE

WL

ALPHA

Wil
TKNZY

FLTW]

FLTYW2
WL3A
SWTCH

C 5TLAC

STLAL
RALWK
RALWL

CAMM
GAMML
WLag

NETTA
NFLW2

NFLW1
NLIFW2

$LO
STL
RAL,
LD
ALO
RAU
SLT
SRT
$TU
LOD
LD
o)

15

00
LoD
LDD
LOD
NZA
LDO
RAL
STU
LDD
5TD
5TL
5L0
NZA
LOD
NZA
RAL
NZA
RAL
LOD
NZA
STD
RAL
LOD
STY
5TL
5TD
RAL
ALO
ALO
LDD
STU
RAU
ALO
AUP
5TY
STL
RAL
LOD
sTU
RAL
STL
RAL
NZA
RAL
LOD
RAL
LoD

THREE
THMBLE

0000
0002
0006

Ti12

PS3.
5003
0000

Wi

WLl

ABVAL
ALPHA
ouT

TEMPY

FLTWL
ARITH
FL,TW2

GAMM
RALWEK
EXIT
5TLAL

OPSGN
0001

EXIT

RAL

OPSGN
OTWO
ONE
TEMP1
TEMP1
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FIVET

OPSGN
ONET
ARITH
ARTTH
N1FW2
Vi

FOURT
GAMM

Ti2
DROPY
8002

SRAC
OS5GN
COMMA
0000
0000
NUMIN
DROPK
CHKTK
ALPHA
5ETER

RR2
TKNZE

PWRW
GETEK

NFLWL

NFLWZ
Wi3A

SWTCH
STLAC

O5GN1
RALWL

0000
RALWL

GSGNL

CEXIT

GAMMYL
WL3C

NETTA

FLIK
LDSR

Wi3A
NINW2
SWTCH
LDSR

WHOSE VALUES
ARE TO BE
PUNCHED

15 PREVIOUS

OPERATION
ZERQO
IF 50 EX.

15 ARITH AND

ABYAL ZERO
THEN
RETURN PS3
IF NOT 15
QPN P

IF NOT 18
_ MK FXD OR FL
IF FlL 15 AR

TH FIXED OR
FLOATING
IF V1 ZERQ
COMPILE
STL ACC
AND
RAL WK
iF NON ZERO
COMPILE
RAL WK

SET OPSGN

T0 ZERO
IN BOTH
CASES

INCREMENT
0PN AND
SET V1
THEN GO TG
ARITH GEN
COMPILE
LDD FLOATK
AND MERGE
WITH FLOAT
. FLOAT
IF WK FIXED
1s PRESENT
FIXED
TO SWITCH IF
FLOAT THEN
L.OD FLOAT

1120
1438
1618

o766

2267
1170
1306
0814
1629
1488
1404

" 1657

1593
0949

1233

0728
1382

1538

1793
0896
1401

0642

1094
1679
0864
1122
1126
1729
1482
0314
1668
16843
0999
1484
1147
1209
0964
1004
0902
1728
1451
1259
1723
1176
0946
1773
1588
1014
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1778
1532
1828
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1633
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- 0996
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‘00001
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00064 "
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25011

O?Zﬁ;
13871’
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1482
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1668
0488
0946
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1004
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0624
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0146
1354
0968
1176
0524
0768
0630
0509
0509
0488
0922
1532
0524
0356
0358
0358
1718
Q488
0996
1091
0946

1438

1618
1404

0893

8002

1306

0814
1629
1488

., 1150

1313
1173
0000
0000

1581

1721
0890
1793
1134
1401

0899 _

1094
1679
0864
1122
1678

1432

1633
0914
1220
1843
0999
1454
1147
1209
1313
1724
0000
1728
1453
1259
1723
1213
0644
1773
1588
1014
1064
1641
1778
1038
1628
1114
1843
1164
1270
1893
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1495
1038
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1148
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NINW2
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PWRFL
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Liad

1159
1160

“1161
1162

TOTRNEE

"1163
1164

.

1168
1166.

1187
1168

FLTY

1169
1170

FL12

1171
1172

T1173
1174

~yq7s

1176
CR1TT
1178

NFLTL

1179
1180
1181
1182

1183
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FXIF2

AR34

. ........._.w..ARBB [N

—11es
1186

~yigT e

1188
1189
1190

ALTR

BMONE

TTilel”
1192
1193
1194
1195
1196

142U1

—1197
1198
1199

‘IQZUB

H

60

FIX FIX 1270
LDD GETEK 1S WK FIXED 1678
_NZA ~ PWRP JIF NOT IS © 1582
RAL ARITH PRESENT FLT 1638
iNZA  PWRFL IF NOT 1214
RAL  FOURT COMPILE 1320
LDD PWRFL LDSR - LOD FLOAT 1545
RAL ONET CTUFLOAT FLOAT T 1tes T
STL ARITH ____ COMPILES 1264
Loo 7 TTLOSR T T LDD LOG T T 31T
LDD PWR1  STLAC _ STL AGC 1367
RAU ~OONE = “GAMM1 ' D % £ T
RAL V1 ~ RAL WK 1688
LoD " TTEBWTCH T T COMPILE T 1948 T
RAL ARITH CSTL ACC 1046
STL™7VY 77 T ANDOR 1264
ALO  TWLVT . RAL WK AND 1691
LOD "OUT  TTLDSR TTTTT POWER INVRTT T 10497 T
LOD CHE TR 1S PREVIOUS 1068
NZA CTTALPHATTTT T ORPN ZERO 112”7
LDD  ALPHA  TKNZ2 1226
STD " our 7 - 1194
STL  TEMPY I NOT 18 1TT9
L0 7P T 0PN P 1414
NZA CPOWR  IF NOT 1S iz222
Loo LT GETER PREV FLOAT 1276
NZA FLTYI  NFLT1 _IF S0 GO TO . 1829
RAL V) - TTTTALTR OIF PREV 16327
NZA FLTZ NOT IN ACC 1993
LOD  FLT2 ~ ALTR T A 5
RAL ARITH COMPILE 1096
NZA NETTA - TTTTORLOAT IR T 1464 7
. RAL FOURT , PRESENT 1620
“LoD TLbSR T FIXEDT T 1595
RAL ONET i 0598
TSTL CARITH O NETTATTTT 1514
RAL ARITH IF NOT FLOAT 1633
NZA FX1F2° TTUUERIR 60 TO T 1564
RAU -OTREY WL3C WLAC IF 1470
LOD C T BMONETTTTT FLOAT FIX '~ 1818~
RSU BETA COMPILE NEG 1272
SUP  AR33 LDD BETA FT 1707
LDD  AR34  PST TO ALTR3 1915
LoD 0000 " 9008 T AND THEN 7T 1360 7
LDD NETTA NETTA 1868
STD TEXIT TTALTRS S 'S & S
5TD  EXIT ALTR PERFBMS 1099
TLDD BMONE ~ """ FOLLOWING T 1297
LOD  ALTR3 STACL .  SEQUENTIALLY 1550
STD  FINI COBETA MINUS ~ 7 0944
RAL BETA’ ONE TO 1544
SLO  ONE | - e TEMPA T A
STL TEMP4 142Ul 1738
RAL TEMP4 INST OF 1741
ALO  142U3 CONTENTS 1594
LDD  14ZU2 OF TEMP4 1501
SDA  142U2 EQUALS U 1807
" RAU T 8002 778003 T IF NOT LDDT T T 1857 7
LD 0000 : 1347
1554

STD TEMP2

0832

69 1582
45 1638
65 0358
45 1768
65. 1091
69 1768
65 0356
20 ¥ 0358
69 1367
69 1370
60 0032
65 0488
69 1046
65 0358

20 7 oasB
15 1494
69 0976
69 1172
48 1226
69 1793
246 70976

.20 0509
167 1317
45 1276
69 1829
4% 1632
65 0488
45 1096
697 1096
63 0358
45 1064
65 1091
69 0598
65 0356
20 0358
65 0358
45 1818
60 0888
69 1272
61 1503
11 1360
69 18683
69 0000
69 1064
24 0644
24 0644
69 1550
69 1247
24 0691
65 1503
16 0630
20 0788
65 0788 "
15 1347
69 1504
22 1504
60 8002
69 0000
26 0490

- v

st ot e ssmerTE




“1a1g e

122y

-

1200

1201
1202

1203

1204
1205
1206

1207

1208

1209

1210

1211

1212

1213

1214

1216
1217
1218
1219
1220

1222
1223
1224
1225
1226
1227

1zz2g -

1229
1230
1231
1232

1233

1234
1235
1236
1237
1238
1239
1240
1241

1242

1243

1244

1245
1246
1247
{248
1249
1250

12617

1252
1253

1254, © .
1255 "

1256
1257
1258
1259

‘e
!

RAB
SLO
SLT

NZU

RAL

" SRT

AUP

RAL

AUP

LoD

lumau

- SDA -
STD

RSV
SRY
sup

LLDD
LOD
T URAL

STL
1.DD
RAL
STL
3T0

" RAL

BMINI

" BMIN2 T

BMINDTT
EXIT

CFIND

S ouUT

GSGNY
_O3GN3

O5GN2

-UBETA

. CHG2

CHGOP
CHGEY

CHGL

CHGS
POWR
POWRY. ..

SL0
5TL

STD
" RSU

sup
5AB
RAU

SLO -

SLO
21

HLT

HLT

CHLT

STD
Aup
AUP
RAU
LDD

S 810
.. RAL
CALO

SLO
5T0

CALO

LoD
SDA

RAL

BMI

SLO -

ALO

LLosTL
- LDD

NZA

-RAL

NZA
LoD

8001
CKLDD
0002

v

Tazu2

TEMP2™

0000
FINI
BETA

0004
8TLAL

FINT

T lazus T

0004
OONE
OoN

142U8
142U5

8003
. FINI

1umay

BETA

TEMP4

‘OONE

OPSGN
FINT
Y

TWO

TEMPS

FINI
TEMP4

BMIN2
T0000

8002

T OBMINLT

TEXIT

T14201 7

8003

TEMPSG

BMIN3

0000
EXIT

FINT
QuT
EINT
OPSGN

"OSGN2

‘8002
FINI
FINI

BETA
"ONE

u

FINI
CHG)
CHG2
CHG2

0000

TEMPA4
TEMP4
0000

POWRYL

V1

PCWR4
PCWR4

8002
FINt
EXIT
FIND 7
ouT

0SGN3

8003
RSYT

FIND
CHGE1

8002

CHG2
CHG2
FINI
GETEK
POWRF

ALTR

- —— e e e e 4 e Ry e

gy T

T UNEGATIVE

IF LOD SET
.DATA OF
CONTENTS
oF
TEMP4 TO

U s
! |

COMPILE NEG™
'STL| ACC BTA

U MINUS TWO
TO TEMP4

CONTENTS OF
TEMP4 MADE ..

U 1066

SET SIGN OF .7
INSTRUCT ION

TO 8E ‘
COMPILED

Is U EQUAL’
TO BETA
PLUS ONE

- 1888

P OF
CONTENTS OF -
LOWER

CHANGED BY

- CONTENTS OF
CHG3 ~

TEMPA4

1S PREV FLT
IF 80 1S -
PREV IN. ACC

CALTR IF NOT -

i
R

—— o e

11359

“3l467u
- 1409
1247

1644

1551
1309
1965
1520
1620
1682

1570

1788

1504

1600

1694.
1907

1850 T

e 4 b bt ke < B SN v b Kakelmter |

0858

1791
1744
1838
1654

- T
.. THEN t&zyy
1704

1670

- 1397

"7 CONTENTS OF 777

1844
1894

L4n7 .

1356

1944
1497

0644

DO

0691

0976 -

1313 7
1994
1879
1722 -
1841
1427

C 1645
- 0908

1513
1695
1754 .

1614
0648

1406
1459
1410,
0958
1878
1782
1938
1745
1149,

16

. 67

16
35
Hib
65

" 30
10

65

.10
69

22
24

51

30

Y
69

69
65

20

69
65

50"
24
65

20
24
61

11

18

" 60

16

21
0l
01
01
24
10
10
60
69
24
65
15

16

24
15
69
22
65

46

16
15
20
69
45
65
45
6

8001
1604
0002
1520
0515
. 0004
0832
0515

1506
0490
" 0000

0691

1004
1650

1503
0788
1744,

0832
0524
- 0691

0515
16s 0148
0768
0691 '+
0788

1447

0000
- 8002

06788
1497

0000,
0644
0691 -
0976 .

0691
0524
1732

8002
0691

0691
1503
0630
0515
0691

0648
0958 -
0958 -
0000 *

1459

0788
0000

11782

1938
© 0488
0698

0698

1503 -
0004

0691



1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1208
1289
1290
1291
1292
1293

1294 -

1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319

POWR4

POWR2

POWRF

POWR3

- OPLD
OPWK

" oPWKL
OPWK2

LDSR

LDSRY
L.OSR2
OPACC
FLIK

ARS

- Q0001

Qo002
Qo003
Q0004
Qo005

Q0006

Qo007
Qo008
Q0009
Q0010
Qo011
Q0012
Q0013
Q0014
FPAD

FPAD1
FPMUL

FPMU
FPDV
FPOVI
FPDV2
FPPWR

 RAL

57U

- RAL

ARITH
POWR?2
FOURT

ONET
ARITH
ONET
PWRY
POWR3
ARITH
V1
TENT
ouT

K

W
OPWK?2
OPSGN
LOSRY
ILDOSR2

OPS5GN
LDSR]
0000
ACC
ARS
TEMPY
Qoool
0000
TEMPY
0004
ALARM
0004
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
EIGTT
ALO
RAU
LOW

OPSGN
MPY
NINET
SIXT
DVR
FRTINT
NINET

TWOT

LOSR
POWR2

LDSR

ALTR. .

oPLD.

LOSR

OPWK1

OSGNY

ouT

0OSGN1
LOSR1
LDSR1

3000
OPWIL

gooz

8003
FPOV
FPDV1
FPDV2
FPDV3
FPPWR
FPAD
FPADL
FPAD
FPAD3
Fpiau
FPMUL
FPMU
FPMU3

ALARM

oPLD
0P WK

05GN1

OPWK
OPLD
oPLD
OPWK
oPLD

LDSR

1F PRES FIX
COMPILE
FLOAT
AND SET
OPSGN TO
ONE
COMPILE
LOD LOG

IF PREV FIX

ALTR
COMPILE

TCOMPILES
COPN WK NEXT__

OPSGN ZERO

COMPILES
LDDOOOOLOWR

_ PLUS 9000

FETCH OPN
ENTRY FROM
SWITCHING

DICTIONARY

ALARM IF
OPN IS
INVALID
1F VALID GO

SWITCHING

DICT IONARY

FOR ARITHMTC

SUBGENRATORS

TO ARITH
GENERATORS
START OF
ARITHMETIC
SUBGENERATRS

0698
1664
1720
1795
0748
1714
1918
1764
1988

1891

1814

"1941

1199
1700
1601

C 1509

1864
1038
1184
1895
0798
1931
1689
1750
16461
1249
1914
1945
1456
1964

~-1125

1180
0550
0551
0552

0553

0554
0555
0556

0557

0558
0559
0560
0561
0562
0563
1756
1806
1008
1322
1108
1166
1928
1906
1506
1556
1606
1706
1517

1770 ,

0358
1918
1091
0748
0356

0358

0356
1370
1891
0358
0488
1845

0976

0146
1354

1864

0524

1931

1689
0798
0524
1931
0000
1804
1945
0509
0550
0000
0509
0004
0827
0004
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

" 0000

0000
1559
0988
1116
0352
1166
0524
1832
1862
0330
1609
1659
1862
1770
1823

1664
1720
1795
1038
1714
1918
1764
1038

1099

1814
1941

1199

1038
1601

1509

1313
0976
1184
1895
1213
1931
1931
9000
1509
1249
1914
8002

1456

1964
1125
1180
8003
1506
1556
1606
1656
1706
1756
1806

1756

1856
1906
1008
1906
1058
0827
1199
1700
1322
1108
1313
1928
1700
1199
1199
1700
1199
1517
1038
1929

2.2



1320

1321 .

1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
.1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365

1366

1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379

FPAD3

ADD4
FPOV3

FPMU3

MULT3

MULT2

MULT4
MULTI

MLTTA
MLTTB

MULTT

MULTN

MULT8

MULTO

LoD
LoD
NZA
RSL
L.0D

"RAL

LDbO
RAL
RAU
STU
RAL
LoD
STL
5L0
STL
LoD
NZA
RAL
NZA
RSL
STL
RAL
ALO

“LOD

STU
STU
RAL
SLO
L.0D
L0OD
RAL
RAL
NZA
RAB
ALO
STL
RAL
LoD
NZA
ALO

NZA ~

RSB
RAB
sLO
STL
RAL
5L0
LoD
RAL
STL
RAL
LoD
RAL
STL
LOD
STL
BM1
RAU
STU
RAL

NZ2

ADD4
FIVED

ALO

DVR
RAU
TEMPG
v

TEMP4
BM]
TEMPS

ABVAL
MULT3
OFIVE
TEMP4
RAU
LOW

OPSGN
ABVAL
U

ONE
MULT 4
MPY
ABVAL
MULT3
TEMP4
TEMP6
TEMP6
BETA

OONE
MULTé
TEMP&
TEMP4
OFIVE
TEMP4
BETA
ONE

TEMPS
TEMP4
BETA
OPWK2
BETA
V

TEMPS
JDONE

DPSGN
“EMP6

LDSR
UBETA

MULTN

ALTR
OPACC
ALTR
OPACC

CHKOP

UBETA

MULTY

MULTZ2

GSGN1

MULT4

CHGOP
ALTR
OPACC

CHROP
MLTTA

MLTTB
MLT78

MULT?

CHGOPR

MULTN -

CHGOP

CHGOP

MULTS

MULTY .

IS U EQUAL,
BETA PLUS 1

ALTR AND
ALO ACC

ALTR AND -
DVR ACC

1929
1856
1709
1266
1216
1820
1656
1809
1058
1372
1230

" 1870

1873
1991
1995
0952
1158
1316
1422

1280

1733
1426
1472
1208
1416
1330
0692
1970
1739
1920
1923
1366
1522
1380
1146
1882
1430
1258
1466
1672
1789
1196
1622
1246
1783
0792
1308
1839
0842
1759
0892
1358
1800
1408
1968
1672
1002

- 1458
1528
1480 -

0498
1709

1216
1054

1820

. Q988

1809

1609
1116

1326
0515
1873
0788

1339

1299
1158
1316
0366
1426
0528
0788
1116

0352

1416
0524
0366
0515
0630
1920
1923
1832
0366
1426
0788
1326
1326
1503
1466
1572

0832

0742
0788
0788
0528
0788
1503
0630
0842
1299
0788

~1503

1864
1503
0515
1672
1299
1458
0832
0524
1326

1038

1427
1266
1759
1099
1750
1099
1750
1372
1230
1870
1376
1991 .
1995
0952
1427
1366
1422
1280
17323
0692
1472
1208
1313
1330
1920
1970
1739
1513
1099
1750
1522
1380
1146
1882
1430
1258
1376
1622
1789
1196
1246
1246
1783
0792
1308
1839
1513
1759
0892
1358
1513
1408
1968
1513
1002
1508
1508
1480
1932

.23



1380
1381
1382
1383
1384
1385
1386
1387
.1388
13289
1390
1391
1392
1393
1394
1395
1396
1397
1398

1399

1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1418
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439

MULTG

Y1
YL

YMTX

YMTX1

- YMTX2

TN
N
CHKAR

CHRNR

CHRNN

CHKOP

CHKTK

COMMA

-ALO

.00
STU
RAB
LoD
RAL
5T
RAL
RAL
LoD
RAU
AUP
AUP
LDD
RAL
SLO
5TL
STU
L.DD
570
RSL
LOD
ALO
ALO
L.0D
RAL
SLO
STL
RAL
LD
LoD
510
RAL
NZA
sTD
RAU
AUP
NZU
5TD
SRT
ALOD
NZU
L0
SRT
5TO
ALO

67
5LT
510
5RT
ALD
5TD
RAL
ALO
RAL

STD

RAL
LOO
SLO
ALO

LOW

QPSGN
TEMPS
our

TEMPS
TEMP4

TWO

ONE
RAL.

ONE
BETA
ABVAL
YMTx2
ouT
ONET

ALO
PHI

OONE

Wy
ouT
ARITH
ALARM
FINT

ALARM
EXIY
0004

‘TYPES

SRNG
8001
0006

FINI

9999
0002
8002
0002
RAL
ouT

70001
ouT
ONET

ONE
5TL

OSGN1

OSGNY

MULTS
CIli

SETEL
YMTX1

PS7

FPMU3

SETJN

0SGN1

PS3G
CN1
SRN
GENN

ouT

FINT

EXIT.

8002

FINI

8002
ouT

SETJN

vV IS ONE
COMPILE
RAL I 0000
PLUS V
BETA 15 U
MINUS ONE

ABVAL ZERO

DECREMENT
JNU

COMPILE

ALO PHIJNY

R EQUALS
LEFT PAREN
YL OR CL
V EQUALS Y
GENERATE N

ALARM IF
FLOATING

ALARM IF K
AND NU
NON ZERO

ALARM IF N
15 MORE

THAN 2000

DIGITS

FETCH TK

INCREMENT
JNU
THEN

COMPILE

STL PHIJNY

1932

1588
1516
1530
1854
0742
1904
1174
1028
l608
0930

© 1353

1973
1833
1889

1722

1939
1658
1772
1630
1175
1566
1822
1295
1680
1883
1567
1989
0254
0826
1730
07531
1780
1616
1374
1346
1708
1651
0658
1547
1758
1872
1476
1933

1376

1396
1349
1808

1716 .

1275
1284

" 0890

1830
1701
1858
1173
1880
1766
1922
1240

0352
1516
0524
1299
0976

. 1299

0788
1580
0l4a8
1174
0630
0968
1477
1889
0515
0630
1503
0366
1175
0976
0356
1822
[eL3:3:)
1324
1882
1612
0832
0340
1580
1730

1068

0976
0358
0827
0691
0700
0146
o827
0644
0004

1666

1335

. 8001

0006
0691
1349
9999
0002
8002
0002
0968
0976
0146
1858

. 0042

0976,
0356
1922
0630
0636

1558
1313
1530
1854
1313
1904
1800
1181
1608
1250
1353
1973
1833
0800
1722
1939
1658
1772
1630
1058
1566
1225
1296
1680
1313
1567
1989
0668
1231
1100
16831
1780
1616
0976
1346
1708
1651
069}
1547
1758
1872
1476
1933
0644
1396
8002
1808
1716
1275
1284
069]

- 1830

1701
8002
0976
18890
1766
1225
1240
0942

; 24k



1440 _ ALO  PHI MINUS ONE 0942 13. 1324 1930

144y LOD O5GNY 1930 69 1334 1313

1442 STY OPSGN N 1334 21 0524 1384

1443 RAL 8003 ©OUT 1384 65 BCO3 0976

144y DROPK, STD  OUT - DECREMENTY 1721 246 0976 1434

1445 RAL K X 4 1434 65 0146 1751

L4 46 L0  ONE ‘ 1751 16 0630 1290

1447 : STL K ouT 1290 20 0146 0976

Vaag DROPUY STD  EXIT DECRMNT @~ 0893 24 06446 1597 3

1449 RAL U " 1597 65 0515 1972 7

1450 51O ONE ' 1972 16 0630 1340

1451 STL U EXIT S 1340 20 0515 0644

1452 GENN 5TD  QUT 1681 26 . 0976 1484

1453 a 1.0D STBTA 1484 69 1390 0884

1454 - , LOD . SRAC e e, 1390 69 1446 1150 .

1455 0D 05GN1 1446 69 1399 1313

1456 STU  OPSGN  OUT 1399 21 0524 0976 _

1457 GETEK 5TD  EXIT GET PRESENT 1432 24 0646 1647

1458 RAL K EK VALUE 1647 65 0146 1801

1459 ALO 4 B0OO2 1801 15 1908 8002

1460 . RAL EO0001 EXIT .. ... 1908 65 0374 o644

1461 T ONGLFT STD OUT : 0947 24 0976 1534

1462 RAL DODO& A 1534 65 0035 1440

1463 STL L 1440 20 0529 1584

1464 STY Vi - 1584 21 0488 0992

1465 RAL ABVAL ' 0992 65 0366 1624

1466 - NZA MGLNA _ 1624 45 1634 1684 o

1467 ‘ RAL U 1634 65 0515 1674

1468 ~LDD CHKOP o 1674 69 1736 1376

1469 ALO  OTWO A 1734 15 0768 1724

1470 NZA NGLNB L . 1724 45 1784 1834

1471 ’ RAL  OONE  NGLNB 1834 65 0832 1784

1472 NGLNS 57L  TEMP4 o - 1784 20 o0T8® o4z

1473 ' LOD  OUT UCHGE : 1042 69 0976 0797

1474 NGLNA LDD STBTA 1684 69 12906 0884

1475 RAL  RSL . ' 1490 65 0344 1649

1476 ALD  LOW o o S 1449 15 0352 1859 )

1477 LDO OsSGNY : 4 1859 6% 1816 1313 ‘

1478 ‘ S STU OPSGN  out , _ 1816 210524 0976 _

1479 T MU NG ST oUT 1274 246 0976 1804

1480 RAL NU NU EQUALS NU 1884 65 0700 1909

1461 AUP 8002 PLUS ONE 1909 10 8002 1617

1482 . AUP  ONE AND 1617 10 0630 1540

1483 . STU  NU , JNY EQUALS 1540 21 0700 1460

1484 - AUP NU2 JNUMINUSONE 1460 10 1866 1774

1485 B ' ALO  NUL 8002 1774 15 1934 8002

1486 ' ML LDD 000y 8003 1934 69 1977 8003

1487 NY2 STD  JO00L OUT 1866 246 1977 0974

1408 NUMIN STD  ouT . 1581 24 0976 1590

1489 RAL NU NU EQUALS NU 1590 65 0700 1510

1490 SLO ONE MINUS ONE - 1510 16 0630 1640

1493 STL NU ouT 16407 20 0700 0976

1492 - SETEX STD  EXIT SET E£X 1134 24 0644 1697

1493 RAU  ARITH EQUAL TO 1697 60 0358 1916

1494 ALO K ARITH 1916 15 0146 1851

1495 O ALD 8002 1851 15 1560 8002

1496 STU  EO0001 EXIT 1560 21 0374 0644

1497 SETEL STD  EXIT SET VARIABLE 1250 24 0644 1747

1498 STL  LDSRY TYPE 1747 20 1931 1690
Y1499 o RAL R - SET L EQUAL 1690 65 0340 1496

-
o2



1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
152%
1525
1526
1527
1520

1529

1530 -

1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551
1552
1553

1554 .

1556
1556
1557
1558
*1559

SETJN

~8TJNL
STJUN2 -~
STBTA

. STNON

- STREL

ST Thoe

" TROPY

UCHGE

LARM
ALARM

. ERD

5TL
5TD
STL
RAL
ALO
Loo
SOA
RAL
ALO
STL
SLT
570
RAL
5TL
570
L.0D
AUP
LoD
STO
STD
RAU

- AUP

LoD
570
STD
RAL
SLO
5TL
STL
RAU
SLT
ALO
sLT
ALO
SLT
HLT
RAL.
SRY
STL
RAU
AUP
Aup
sSTY
AUP
AUP
5TU
AUP
aAup
LOO
5TU
RAL
sTU
STU
STL
RAU
SLT
STU
RAU
STU
LOD

t
EXIT
TEMPY
NY
STJUNI
STUN2
STJN2
J0001
TEMPY

JOOO1

0004
EXIT

u
BETA
EXIT

NONON
L
RELAT
FINI
K
TKOPY

R
TO001
FINT

V)

ONE

L

R -
0000
00013
L
0003

R

0002

1234
ACOOL
0004
© 1955
1951
AQ002
A0002
A0003
1952
A0Q02
AGQO4
1953
A0Q02

WO004
NONON
T W0005
w0006
w0003
NONOG

0004
Wo002
DOO0O0S
Woeo1

EXIT

8002
STJIN2
EXIT

CEXIT

PS100
EXIT

8003

BOO3
FINI

CHGEL

_ALARM

2

PS133 -

TO R
JNU EQUALS
JNU  PLUS

CONTENTS

OF LOUWER

SET RELATION
TYRE
5TORE OPN
IN TK
AND
EXIT FROM
FINI
U EQUALS U

MINUS ONE

SET ERROR
IDENTIFCTN
ALARM :
SUBROUT INE
DISPLAYS

t. R AND

 STATEMENT

NR

END AND FNLP
PUNCHABCONS
AND

" RESERVATION ~

CARDS

1496
1225
1797
1966
1610
1824
1546
1667
1790
1740
1840
08084
1847
1874

0911
1897

1850
0836
1890
1223
1596

1901 ©

1717

1660

0797

1646
1924

0332
1940
0827
1710
1767
1990
1499
1696
1760

. 0567

1092
1810
1860
1910
1142
1192

1242

1817
1292
1342
1867
1392
1746
1442
1492

- 1542

1592
1642
1692
1917

"1742
1792 -

1842

20

24
20

.65

15

69 .

22
65
15
20
35
24
65
20
24

69

10
69
24
24
60
10
69
24
24
65
16
20
20
60

35
15
35

15
35
01
65
30

20

60
10
10
21
10
10
21
10
10
69
21
65
21
21
20
60
35
21
60
21
69

0529
0644
0509
0700
1667
1740
1740
1977
~ 0509
1977
0004
0644
0515
1503
0644
1850
0634
0529
0632
0691
0l46
1660
0340
0042
0691
0515
0630
0529
0340
[e]eZe]0]
Q001
0529
00032
0340
0002
1234
0383
0004
1955
1951
0384
0384
0385

1952

0384
0386
1953
0384
1746
1980
0634
1981
l982
1979
., 0883
0004
1978
0036

1977

1796

101:7.9 8
1797
1966
1610
13824
1546
8002
1790
1740
1840
Q644
1847
1874
Q644
1897
1035%
Q0644
1890
8003
1596
1901
1717
8003
0691
La46
1924
1695
i940
0827
1710
1767
1990
1499
1696
1760
1234
1092
1810
1860
1910
1142
1192.
1242
1817

1292

1342
1867
1392
0911
1442
1492
1542
1592
1642
1692
1917
1742
1792
1842
0638

226



s

1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1567
1588
1589
1550
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
‘1618
1619

APCH&

APCH2

APCHL
APCH3
CRLDD

FNLPC

FNL1
FNL2

FNL3

| FNLA

RAY
SRT
Loo
AUP
STY
RAL
ALC
RAL
S5TL
8M1]
AUP
57U
RAU
RAB
LoD

- 5DA

AUP
SIA
SLT
RAU
LOD
AUP
SLT
&TU
RAU

. SRY

LOD
STU
RAU
LOD
sTU
ST
LoD
RAY
sup
5TY
NZU
5T
STU
5TV
5TV
RAU
AUP
STU
RAU
5TV
RAL
ALQ
RAL
STL
ST
RAU
LoD
AUP
sTU
LoD
RAL
ALO
RAL
STL

"A0001

0004

DOO0S
w0001
A0001

A0001
TEMP]
APCH]
CNTRL
Wo010
00008
TEMPL
8003
TEMPL
8003
TEMP2
0002
8003

NONO
0004

Wo002

TEMPL
0004

w0003
TEMPZ

WOO0L
WO005

ADOQO1
ONE

ADOO}L
APCHA
WooOo1
w0002

K
JAY
JAY
ONET
GAMMA
TYPE4L
wool0

“FNL3
K
D0O00L

WO003
TEMPZ
GAMMA

You
Wo004

FNL&
K

1951
TEMPY

APCHA

STHNON

8002

ARPCHZ

APCH3

APCH2
CKLDD

#5100

STHON

STNON

P5133

FNLPC

FNL1
FNL2Z

8002

PS100

P5133
8002

o - S ———

1796
1892
1967
1974
1942
1992
1846
1549
1896
1325
1996

©A37H

1946
1947
1604
1425

1475

1997

0848
1525

0898
1052

0948 -
1575,

0993
1625
1048
1102
1098
1148
1152
1198
1248
1202
1298
1348
1398
1252
14408

1498

1599

1675

1725
1715
182%
1875
1598
1925
1302
1648
1698
1748
1798
1352
1848
1898
1402

1948

1526
1576

60

60
30
69
10
21

65 .

15
65
20
46
10
21
60
67
69

22

10
23
35

69
10

.25,

21
60
30
&9
21
60
&9

21

20
69
60
11
21

hé

21
21
21

21

T 60

10
21
60
21
65
15
65
20
20
60
69
10
21

69

65
15
65

20

0383
0004
1974
0036
1977
0383
1549
0383
0509
1946
0354
1986
0039
‘0509
8003
0509
8003
0490
0002
8003
1052

0883

0004

1978

0509
0004
1102
1979
0490
1152
1980
1981
1202
0383
0630
0383
1892
1977
1978
0146
0710
0710
0356
0372
1548
1986

1302 .

0146
0032
1979
0490
0372
1352
1975
1980
1402
1526
0146
1951
0509

1892
1967
0911
1942

1992

1846
8002
1896
1328
1996
1375
1947
1996
1604
3425

1aT5

1997
0848
1525
0898

. 1035

0948
157% .
0998
1625
10468
0911
1098
1148
0911
1198
1248
0638
1298

1348

1398
1252
1448
14698
1599
1675
1725
1775
1825
1875
1598
1925
BOO2
1648
1698
1748
1798
1035
1848
1898
0638
1948
B002
1576
1626

2,27



1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
16473
1644
1646
1647

1648 7

1649
1650
1651
14652
1653
1654
1655
1656

. 1657

1658
1659
1660
1661
1662
1663
1654
1665
1606
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1675
1680

FNL6

FNLS.

ONET

TWOT
FOURY
FIVET
SIXT

SEVNT -

EIGTT
NINET
TENT

TWLYT
FRYNT
SATNT
SYNTT

NNTEN"

TWSIX
SIXTR
NINTY
ONE
VIO
THREE

_ FOUR -+,

FIVE
SIX

SEVEN |

FFTY1
OONE

OTWO

OTREY
OFIVE
FRONE
FIVEQ

. SVTY2
" NINEO S

ALD:
MPY
STL

NZA

GAMMA
JAY
GAMMA
FNLS
8001
ONET
GAMMA

- W0001

- K
ONE

FIVE
FNLY
TYPE3

. Wo0010

JAY

© WO004

GAMMA
ONET

TEMP2
WO003
0000
6000
0000

¢o00

0000
0000
apoo
. 0000
. 0000
0000
0000
0000
0000
0000
0000

» 0000

0000
« 0001
0002
0003

. 0004
- 0005 -

0006
0007
0051
0000
0000
0000
0000
0000
0000
0000
0000
0000

0000 .

0000
. 6000

FNLS

9876

" STHON

STNON

" ENLG
000%
0002
0004
0005
0006
0007
0008
0009
0010
0012
0014
0016
0017
0019
0026
0063
0090
0000
0000
0000

. 0000

0000
0000
0000

0000 -

0000
0000
Q000
0000
0000

0000 | |

0000

0000 .
oo

0200
cnoo

0000 z

FINISH

1626
1998
1676
1649
1726
1699
1776
1900
1749
1502

1799

1849
1826
1452
1876

~1899

1926

. 1949

1950

1602

1976
1652

1702

0356

t1823%

1091
0922
0330

- 1160

1559
1862

+ 1845

1494
1659
1224

0696

0592
100G
1465
0360

0630 -

0148
1131
1200

1552

0520
1589
0357
0832
0768

0888 ° .
0528
1631

1054

~ 1568

0874

0988

1832

" 0636

1132

0372
0710
0372
1452
B0O1
0356
0372
1977
0146
0630
0146
1552
1675
1666
1986
0710
1949
1980
0372

0356

1652
0490

. 1979

0000
0000
0000
0060
0000
0000
0000
0000
0000
0000
0000
0000

- 0000
0000

0000
0000
0000

0001

0002
0003

- Q004

0008
0006
0007
0051
0000
0600
0000
0000

:0000.
‘0000

0000
0000
00CO
0000

- 0Co0

0000

1998
1676
1649
1726
1699
1776
1452
1749
1502
1799
1849
1826
9876
1876
1899
1926
0911
1950
1602
1976
0911
1702
1900
0001
0002
0004
0005
0006
0007
0008
0009
0010
0012
0014
0016
0017
0019
0026
0063
0090
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

2.0
| ey



O

1681
1682
1683
1664
1685
1606
1687
1688
1689
1690
1691
1692
1693

1694 .

1695
1696

1697,

1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
171
1712
1713
1714
1715
1716

177 -
1718

BMi
RAU
OVR
RAL
RSL
RAB
ABCON
ACC

ACCUM

C
CNTRL
EXT
FIXNR
GO
LDAC
1 .
LOCYS
t.ou
LOWL
M .
MAX -
MAXE

L MARY

NONO
NONON
P

PHe

SLTI3.

5TLAL
5TORE
TEMP®R
TYPES
TYPES
W
WOIF
Y
You -

2

’

0000
0000
0000
0000
00090
0000
0000
0000

0000
8000
9000
0501
4000
8002
0000

6161

0000
8002

0025

0500
0000
9090
9090

0000
0000
0000
0000
6161
8000
8000
0000

- 0000

0000

1339
1116
1609
0968
0344
0894
0776
1804
0737
1277
0354
0690
0870
1016
1415

1477

0918
03252
0980

1612

0029
0542
0671
0883

0634
- 1317

1324
0499
1004
0030
0853
1666
1548
1354
1059
1580
1975

1407 -

0000
0000
0000
0000
0000

. 0000

5000

o00Y

6363
3000
0000
0000
0000
4000
0001

1000
. 6161

8002
0000
0000
0000
0000
0143
0000
9090
0000
6000
1003
0001
0051

. 6161

0000
0000
7000
6600
2000
9090
0000

0000
0000

. 0000

0000
0000
0000
0000
0000
0000

0000

8000
9000
0501
4000
8002
0000
6161
0000
8002
0000
0025
0500
0000
9090
9090
0000
0000
0000
0000
0000
6161
8000
8000
0000
0000
6000
9090
0000



G @NEW PR

WU W BB U WM E

EQOAL
ALl .

AL3
AL3A
Al3B
Al2

AlS

Aflz

AT13

ARTHB

ARTHS

AlB

PA

CONTAL

RO
EQCAIL
EQCAY
EQDAG
EOOAD
EQCAF
EOOAE
EQoAQ
EQOAR

"EQOTH -

57D

-5TL

LOD
RAB

_STL

SAB
SLT

Nzu

.00
SRT
sDA
BM1
RAB
5TL

. RAL

LoD
SRT
SRT
ALO
RAL
LoD
RAU
STL
BMI

- RAL

RAL
ST
SLT
STL
RAU
SLT
STU

" RAU
L SRT

5L0
SLT
ALO
5TY
SCT
Bov
STL
RAL
SRO

osLT

STL
NZU
RAB
SAB

ARTHX
ARTHG

8002
ARTHF
ARTHE
0001
Allz
Al13A

0003
AL3

ARTHE
ARTHF
ARTHH
ARTHM
0000
0000
8001
ARTHM
ARTHH
8002
ARTHE

ARTHG
ACC
ARTHY

0008
ARTHE
8003
0001
ARTHM
ACC
0002
8002
0001
8001
ARTHH

0000
Al6
ARTHG

8003
0002
0002
ARTHM
INE;
8003
ARTHG

CKAGE 1

NS FOLLOWING

UTINES

ADDITION
MULTIPLICATION
DIVISION

DIVIDE REVERSE

FLOAT TO LOWER AND ACC
FLOAT TO LOWER

READ
PUNCH
FIX TO LOWER
AT1 ADD
ARTHB ,
STORE ACC
POWER
FIND MAX
POWER
SET EXPNNTS
AT2 AND THEN
PERFORM
ADDITION
Al3
AT3B
A138
ALS
A13

CLEAR ARTHE
ARTHS TO SCALE
AT13
AT10
ARTHX
BREAK UP EXP
ANO MANTISSA
STORE POWER
AND MANTISSA
OF LOWER

STORE POWER
AND MANTISSA
OF ACC

ARTHY
NORMALIZE
BRNCH IF ZRO
SHIFT COUNT
ROUND ON
. NINTH DIGIT
CHECK FOR
: ROUNDOFF
AlIB OVERFLOW
' AND
CORRECT IF

1833
1789
1799

1802

1767
1894

1759
1766

1771
1777
1790
1796
1899
1817

1776

1943
1793
1774

. 1811

1754
1779
1770
1780
1773
1778
1828
1805
1826
1996
1755
1763
1769
1997

1855 .

1761
1819

1775 -

1783
1762
1782

1787

1797

1905

1813
1869
1877
1834
1841

1786

1794
1802

8002

1772
1902
0001
1773
1776
0005

"1793

1899
1902
1772
1788
1824

- 0000

0000
8001
1824
1788
8002
1902
1778

“ 1794

0000
1808
0008
1902
8003
0001
1824
0000
0002
8002
0001
8001
1788
0000
1942
1794
8003

0002
0002

1824
1831
8003
1794

1789
1799
1805
1767
1894
1759
1766
1771
1777
1790
1796
1754
1817
1776
1943
1793
1811
1811
1770
1779
1793
1780
1762
1828
1904
1786
1826
1996
1755
1763
1769
1997
1855
1761
1819
1775
1783
1808
1782
1787
1797
1905
1813
1869
1877
1834
1841
1800
2.3

bt a——""



86

105
106
107
108

“AT10

Al9
AlYT

AlG

EQCA,

EQDAG

AGY

E00A0

EQOAF

AE4

EOOAE

AE6

AE2
AES
EOOTH

ALO
SLT
RAL
AAB
ALO
BM1
NZU
SLT
STU
RAL
BMI
sLO
STL
ALO
SRT
STL

- SLT

RAL
STD

. LBD

RAD
SLO
STL
RAU
MPY
STD
1.0
NZU
RSB
ALO
5T
RAU
SRT
DVR
RAU
STD

STL

RAL
Loo
STD
570
LoD
STL

CSTD

RAU

sCT
STL
BOV
RAL
SRD
SLT
NZU

Lob -

SRT

BMI
ALO

- &L0

ALO

5L0

570

AS2
0008
8002

ARTHE

ARTHF

AlllA

Alll
0002

ACCY

ARTHM

ACCl
ACC
ACCY
0001
ARTHM
0001
8003
ARTHX

8002
AJl
ARTHF
ARTHH
ARTHM
ARTHX

8002
AG2Z
ARTHF
AR THM

0001
ARTHH

8002
ARTHX
ACC2
ACC
ACC2
ACC
ACCE
AE4
ACC
ARTHX

8002

0000
ACC3
ADY -

8003

0002

0002

8003

0001

8001
AE2
AJ3
AJ3
ACC3
ARTHX

Al9
AI10

ARTHY
AT110

AlB
ALLO

ARTHE

ARTHS
AG]
ARTHB
AG3

AGL

EOOAE
ACCE

AE6

AES

AES
AES
ARTHX

NECESSARY

PUR TOO SMAL
PWR TOO LRGE

COMBINE
AND

ADJUST

MULTIPLY

ACC POWER
MINUS 48

DIVIDE

15 DIVISOR
ZERO

DIVISOR

POWER MINUSG
49

SHIFT

DIVIDEND

DO DIVIDE

DIV REVERSE

FLOAT TO LWR
AND ACC

FLOAT To LWR

ONLY
NORMALIZE

ZEROQ CHECK

ROUND FOR
PLACING EXP
CHECK ROUND
OVERFLOW

INSERT

EXPONENT

FIX LOWER

1800
1822

1791

1849
1757
1827
1781
1836
1893
1901
1829
1944
1904

1995

1831

1792 .

1927
1942
1832
1839
1852
1867
182%
1875

1756

1830
1889

© 1842
1812

i821

© 1895

1768
1879
1885
1803
1882
1989
1896
1810
1897
1947
1911
1925
1528

1840 -

1753

11975

1784
1890
1798

1807

1764
1818
1874

1884

1891
1845
1844
1804
1932

iv03
0008
8002
1902
1772
1752
1785
0002
1998
1824
1944
1998
0000
1298
0001

- 1824

0001
8003
1786
1852
BOGZ2
1820
1772
1788
1824
1786
1842
lg12
8002
1876
1772
1824
0001
1788
8002
1786
1843
0000
1843

0000 -

1858
1925
0000
1786
8002
0000
1881
1851
8003
0002
0002
1818
8003
0001
8001
1844
1848
1848
1881

1786

1822
1791
1849
1757
1827
1781
1836
1893
1901
1829
1995
1904 .

1786

1904
1792
1927
1834
1904
1839
1805
1867
1825
1875
1756
1762
1889
1805
1846
1821
1898
1768
1879
188%
1803
1762
1989

1866

1810
1897
1889
1911
1928
1858
1840
1753
1975
1784
1890
1798
1807
1764
1891
1874

. 1884

1891
1845
1804
1804
1786
1990

2.31



o9
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125

127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147

148

149
150
151
152
153
154
158
156
157
158
159
160
lel
162
163
. 164
165
166
167
168

126

T ADY

AD2

T AD2A
. AD3

AG3
AT1Y
AT11A

CAG2
- AJL

AJ2-
AJ3
AJb
AJS
EQ0AG
AQL
AQ3
AQ3B

AQ3A

AQ4

AQS

AQT

AQS8
EQOAR

ARLO

SLT
ST
RAB

- 5L0

BM1
SLO
BMI
SRT
ALO
LoD
S5DA

AUP
ALO

ALO

LoD
STD
RAL
ALO
STL
ALQ
RAL

BMI

STD
STU

SIA

STU
SDA
SLO
NZA
STV

0008
ARTHM

8002
AJS
AD1
AJ4

0004
AR7T
AD2A
ADZ
ARTHM

0002

8003

06000

0000

" ARTHX

ARTHX
ARTHX
1081
0000
0000
0000
0000
0000
0000
JO001
1976
POOOY
-POO01

AQS

ACC4
8003
0004

ACCS
8001

A0OQG
ACCS
<0004
AQT
POO10

PO0O0O2
0000
roOO10
AQ9
POO10
AQ3B
PO00]
JOOO1
POOOS
JO003
PQO0OO8B

"J0004

PO0O4
8001

AR10

JOOOS

AD3

AD2
ARTHX
ARTHX
ARTHX
3031

- 3061

3081
AlS
0000
0000
0001
0059
0000
0000
AQ1L
AQ3
AQ3A
AQ3A
AQ8
AQ4L

8002
ACCH
.8002

8003

8002

CAQY

AR®

TO LOWER

TEST EXP

STORE ZERO
IF LESS THAN
50 ALARM
1F GRTR THAN
59

MODIFY
SHIFT

STORE ZERO
SHIFT CONST

FIX ALARM
DIVIDE ALARM
SCALE ALARM

READ

CHECK FOR
LAST WORD
ON CARD

READ IN
LABEL FOR
PRESENT
VARIABLE

GET 1 Y OR ¢

ADDRESS FROM

ABCON DICT
GENERATE

INSTRUCTION

GET AND
S5TORE WORD

INCREMENT
WORD COUNT

CHECK FOR
LAST CARD
PUNCH QUT

STORE STMNT
NUMBER
STORE WORD
COUNT

TEST ZERO
STMT NUMBER

1990
1859
1878
1687
1945
1850
1758
1861
1921
1929
1838

1971

1930
1851
1991
1835
1862
1846
1785
1752
1876
1820
1903
1848

1853

1940
1974
1880
1898
1892

1806

1860
1816
1873
1931
1941
1948
1856
1809
1987
1949
1863
1857
1965
1968
1866
1907
1915
1854
1963
1837
1765
1801
1908
1935
1912
1886
1509
1917
1920

o008
1824
8002
1940
1851

1853

1861
0004
1924
1835
1991
1824
0002
8003
0000
0000
1786
1786
1786
1081
0000
0000
0000
0000
0000
0000
1877
1976
1951
1951

. 1860

1863
1870
8003
0004
1795
8001
1809
000
1795
0004
1866
1960
1968
1952
0000

" 1960

1918
1960
1892
1951
1977
1955
1979
1958
1980
1954
8001
1920
1981

1839
1878
1887
1945
1850
1758
1862
1921 -
1929
1838
1971
1930
1991
1786
1786
1786
3031
3061
3081
1942
0000
Q000
0001
0059
0000
0000
1880
1898
1806
1806
1837
1816
1873
1931
1941
1948
1856
8002
0000
1949
1870
1857
1965
3002
8003
1907
1918
1854
1963
8002
1765
1880
1908
1935
1912
1886
1909
1917
1872
1814

2032



AR )

169
170
i7
172

173

174
175
176
177
178
179
180
181
182

183

184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204

205

206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223

AR3

AR4

ARG
ART
ARS
ARD

AQS

JO010
1976

AQL1

AQ9
AQLO

$TD
STO
570
S5TD
RAL
5L0
BMT

STL

ALO
RAL

SuUpP
NZU
AUP
sup

SLO

LDO
STD

JOOD6
JOCQT
JOCED
POOLO
PO0O4
ART

ARS

POOOA

POOOC
8003
0001

PO0O7
8001
0001

POOO7Y

0004
PO0OOSB
POOLO

JOOO1
8002

ARG
POCLO

J0002
PO0OLO
AQ9
POOL1G
0000
0001
40001
8000
AR10O
0002
Q000
1951
8003
0004
POO0O9
0004

8003
P0O009

8001
AQ9
AQLO
AQ%

8001
ART7
8001
1952
0000

AR3

Aéh
8002

8003
AQS

8003

AR3
8002
0000

pPOOOS

POOOS

0000
8800

AQL

AQ11
AQS
8003

8002
AQL1

SET PUNCH
BAND TO
ZERQES

SET COUNTER

TEST WORD
COUNT

GET WORD
LABEL FROM
PUNCH CONSTS

MODIFY LABEL

INSERT STMNT

NUMBER

STORE LABEL
FOR PUNCHING
MODIFY LABEL
INTO DRUM
L.OC IN READ
GET WORD
STORE IN
PUNCH BAND

PUNCH

IF STMT NMBR
ZRO PCH ONLY
IF 8000 NEG

CONTROL CNST

READ

urp T0

SEVEN
CONT IGUOUS
VARIABLES
PER CARD

1814
1972
1864
1888
1913

1910

1936
1992

1865

1868
1914

© 1922

1938
1961
1919

1926

1662
1923
1964
1916
1969
1988
1900
1906
1934
1967
1970
1993
1815
1973
1966
1924
1994
1872
1937
1918
1986
1976
174H4
1741
1748
1737
1746
1750
1749
1740
1751
1742
1735
1743

1747

1736

L1739

1738

1745

1982
1983
1984
1960
1954
1924
1994
1954
1868
1950
8003
0001
1957
8001

0001 .

1957

0004

1958

1960

1969
1977
8002
1906
1966
1960

1970

1978
1960
1918
1960
0000
0001
1977
8000
1920
0002
0000
1951
8003
0004
1959
Q004
1750
8003
1959
8001
1738
1745
1738
1747

8001~

1924
8001
1952
0000

1972
1864
1888
1913
1910
1936
1992

"1865

8002

1914 .

1922
1938
1961
1919

1926

1962
1923
1964
1916
8003
1588
1900
1816
1934

<1967

8003
1993
181%
1973
1913
8002
0000
1955
1937
1955
0000
8800
1744
1741
1748
1737

L1746

1816
1749
1740
1751
1742
1735
1743
1837
1736
1739
8003
8002
1735

2,3

3



GO~NTWNPWN

WU Ut B RWR

EQOAT
All

AL3

AT3A
AT38

“ALZ T

AlS

"ATLI2

AL13
ARTHB

ALB

ST

5T

LoO
RAB
STL

SAB

sLY
NZU
LOD
SRT
SDA
BMI
RAB
5TL
RAL
LDO
SRY
SRT
ALO

T RAL

LoD
RAU
ST
BM1
RAL
RAL
STD
SLT
STL
RAU
SLT
STU
RAU

SRT

SLO
SLT

ALO

sTU
SCT
BOV
STL
RAL
SRD
SLT
STL
NZU

RAB -

SAB
ALO
sLT
RAL

AAB

PACKAGE 2
CONTAINS PACKAGE 1
PLUS THE FOLLOWING

_ ROUTINES

EOOAK POWER FIX FIX

EOOAM "POWER FIX FIX REVERSE

EOOAL POWER FLOAT FIX

EOOAN POWER FLOAT FIX REVERSE
ARTHX AIl :

ARTHG

8002
ARTHF
ARTHE

0001
All2
AI3A

0005
AL3

ARTHE

ARTHF
ARTHH
ARTHM
0000
0000
8001
ARTHM
ARTHH
8002
ARTHE

ARTHG
ACC
ARTHY
0008
ARTHE
8003
0001
ARTHM
ACC
0002
8002
0001
8001
ARTHH
0000
Al6
ARTHG
8003

0002
0002

ARTHM
A1T
8003

ARTHG -

AJZ
0008
8002

ARTHE

S

ARTHB

Al2

Al3
A138
Aiaa
AlS
AL3

ARTHS
AT1l3
A130
ARTHX

ARTHY

ALS

ADD

STORE ACC
POWER

FIND MAX"’W

POWER

SET EXPNNTS

AND THEN ’
*a ’:RFQRM .
CITION

CLEAR ARTHE .
TO SCALE

BREAK UP EXP

AND MANTISSA
STORE POWER

STORE POWER
AND MANTIGSA
OF ACC

" NORMALIZE

" 1789

TaT66 T
17n

1833
1799

‘1802
1767
1894

1759

C1TTY

"AND MANTISSA -
OF LOWER

BRNCH IF ZRO .

SHIFT COUNT
ROUND ON
NINTH DIGIT
CHECK FOR
RQUNDOFF
OVERFLOW
AND

CORRECT 1IF

" NECESSARY

1790

1796
1899

1817

1776

1943
1793

1774
1811

1754

1779
1770
1780
1773
1778

1828

1805

1826

1996
1755
1763

1769

1997
1855
1761
1819
1775
1783
1762
1782
1787
1797
1905

1813
1869

1877
1834

11841

1800

1822 .

1791
1849

1786
1794
1802

8002

1772

1902
0001

1773
1774
0005
1793
1899
1902
1772
1788
1824
0000
0000
8001
1824
1788
8002
1902
1778
1794
0000
1808
0008
1902
B0O3
Qo001
1824
0000

. 0002

8002
0001
8001
1788
0000
1942

1794

8003
0002
0002
1824
1821
8003
1794

1903,

0008
8002
1902

1817

1789

1799
1805
1767
1894
1759
1766 _ -
1771
1777
1790
1796
1754
1776
1943
1793
1811
1811
1770
1779
1793
1780
1762
1828
1904
1786
1826
1996
1755
1763
1769
1997
1855
1761
1819
1778
1783
1808
1782
1787
1797
1905
1813
1869
1877 .
1834
1841
1800
1822
1791
1849
1757

3.34



101
102
103
104
105
106
107
108

109

110
111
112

~_ E00AJ

ALl0
Al9
AlT

Alb

CE00AG

_AGL

EODAD

EQOAF

AES
EOOAE

AEG

AE?2
AES
EQOTH

CALO

BM1
NZU
SLTY
STU
RAL
BM]

SLO -

STL
ALO

T SRT

5TL,
SLT
RAL

~S8TD
L.No

RAB
SLO
STL
RAU
MRY
5TD
LoD
NZU
RSB
ALO
STL

" RAU

SRT
DVR
RAU
57D
STL
RAL
LDD
570
57D
LoD
STL
STD
RAU
sCT
5TL

- BOvV

RAL
SRD
SLT
NZU
LOD
SRT
ALO
BM1
ALO
SLO
SLO
5TD
SLT
5TU
RAB
SLO

ARTHF
AT11A
AT11
0002
ACC1

- ARTHA.
AdﬁJ

ACC:
ACCT
0001
ARTHM
0001
8003

ARTHX

8002
AJl

ARTHF
ARTHH
ARTHM

ARTHX

8002
AG2

ARTHF

ARTHM
0001
AR THH
8002
ARTHX
ACC2
ACC
ACC2
ACC
ACCH
AE4L
ACC
ARTHX
8002
0000
ACC3
AD1

8003,

0002
0002

8003
0001
8001

- AE2

AJ3
AJ3
ACC3
ARTHX
0008
ARTHM
8002
AJS

PWR TOD SMAL
PWR TOO LRGE

Al9 COMBINE
Al1O
- ARTHX AND
AT10
ADJUST
AlB i
All0 E '
. MULTIPLY i
ARTHB
ACC POWER
MINUS 48
ARTHS _
8G1 : DIVIDE
ARTHB I8 DIVISOR =
AG3 ZEROD
- DIVISOR o
POWER MINUS
; 49
SHIFT
DIVIDEND
DO DIVIDE
ARTHS
DIV REVERSE
AGYL T
FLOAT TO LWR
EQOAE AND ACC
ACC6
FLOAT TO LWR
ONLY
NORMALIZE
ZERD CHECK
ROUND FOR
PLACING EXP
AE6 CHECK ROQUND
. OVERFLOW
AE6
INSERT
AED EXPONENT
AES
ARTHX
FIX LOWER
TO LOWER
TEST EXP
STORE ZERO

1757
1827
1781
1836
1893

1901

1829

1944
1904

1995
1831

1792

1927
1942

1832

1839
1852
1867

1825

1875
1756
1830

1889

1842

1812

1821

1895
1768

1879
1885

180

lasg2

1989

1896
1810
1897
1947
1911

1925

1928
1840
1753
1975
1784

© 1890

1798
1807
1764
1818
1374
1834

1189)

1845
1844
1804
1932
1990
1859
1878
1887

1772
1752
1785
oooz
1998

1824

1944
1998
0000
1998
0001
1824
0001
8003
1786

1852

8002
1820
1772
1788
1824
1786
18462
1812

8002

1876

3172

1824
0001
1788
8002
1786
1843
0000
1863
0000
1858
1925
0000
1786
8002
0000
1881
1851
8003
0002
0002
1818
8003
0001
8001
1844
1848
1848
1881
1786
0008
1824
8002
1940

1827
1781
1836
1893
1901
1829
1995
1904
1786
1904
1792
1927
1834
1906
1839
1805
1867
1825
1875
1756
1762
1889

1805

1846
1821
1895
1768
1879
1885
1803
1762
1989
1896
1810
1897
1889
1911
o228
1858
1840
1753
1975
1784
1890
1798

1807
1764
1891
1874
1884
1891
1845
1804
1804
1786
1990
1859
1878
1887
1945

235



[EeY

113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

© 129

130
131
132
133
134
135
136
137
138
139
140
1413
142
14%
144
145
146
147
i48
149
150
151
152
153
154
15%
156
157
158
159
160
161
162
163
164
165
166
167
l68
169
170
173
172

ADY
AD2
AD2A
AD3
AG3
ALl

TAT11A
AG2

AJl
AJ2
AJ3
AJb

AJS

EOCAQ
AQl
AQ3
AQ28
AQ3A

AQh

AQS

AGT

AQB
EOQAR

AR1O

BM1

RAL

3T
RAL
ALO
STL
ALO

* RAL

BMI
5TD
sSTU
SIA
s5TU
SOA
5L0
NZA
STU
STD
5TD
sTD
STD

AD1
AJb

0004
ART

AD2A -

AD2
ARTHM
0002
8003
0000
0000
ARTHX
ARTHX
ARTHX
1081
0000
0000
0000
0000
0000
0000
JO001
1976
POOOY
POOCY

AQS

ACCh
8003
0004

ACCS
8001

AQCQOC
ACCS
0004
AQT
PO010O

PO00O2
0000
PO0OLO
AQ9
PO010
AQ38
PO0O01
JOOO]
P0O0OOS
JO003
pogog
JOOO4
POO0O4
8001
AR1O
JOOOS
JO006
JOOO7
Joooe
PO010

AD3

AD2
ARTHX
ARTHX
ARTHX
3031
3061
3081
Alb
0000
0000
0001
0059
0000
0000
AQ1
AQ3
AQ3A
AQ3A
AQB
AQ4

8002
ACC4H

BGOZ
8003

8002
AQ1

AR9

AR3

1F LESS THAN
50 ALARM
IF GRTR THAN
59

MODIFY
SHIFT

STORE ZERO
SHIFT CONST

FIX ALARM
DIVIDE ALARM
SCALE ALARM

READ

CHECK FOR
LAST WORD
ON CARD

READ 1IN
LABEL FOR
PRESENT
YARIABLE

GET I Y OR C

ADDRESS FROM

ABCON DICT
GENERATE

INSTRUCT ION

GET AND
STORE WORD

INCREMENT
WORD COUNT

CHECK FOR
LAST CARD
PUNCH OUT

STORE STMNT
NUMBER
STORE WORD
COUNT

TEST ZERO
STMT NUMBER
SET PUNCH
BAND TO
ZEROES

SET COUNTER

1945
1850
1758
1861
1921
1929
1838
1971
1930
1851
1991

1835

1862
1846
1785
1752
1876
1820

1903

1848
1853

1940

1974
1880
1898
1892
1806
1860
1816
1873
1931
1941
1948

- 1856

1809
1987
1949
1863
1857
1965
1968
1866
1907
1915
1854
1963
1837
1765
1801
1908
1935
1912
1886
1909
1917
1920

1814

1972
1864

. 1888

1851
1853
1861
0004
1924
1835
1991
1824
0002
8003
0000
0000
1786
1786
1786
1081
0000
0000
0000
0000
0000
0000
1977
1976
1951
1951
1860
1863
1870
8003

0004

1795
8001
1809
0000
1795
0004
1866
1960
1968
1552
0000
1960
1918
1960
1892
1951
1977
1955
1979
1958
1980
1954
8001
1920
1981
1982
1983
1984
1960

1850
1758
1862
1921
1929

.1e3a8

1971
1930
1991
1786
1786
1786
3031
3061
3081
1942
0000
0000
0001
0059
0000
0000
1880
1898
1806
1806
1837
1816
1873
1931
1941
1948

1856 -

8002
0000

1949

1870
1857
1965
8002
8003
1907
1915
1854
1963
80C2
1765
1880
1908
1935
1912
1886

1909

1917
1872
1814
1972
1864
1888
1913

2306



173
174
175
176
177
178
179
180
181
182
i83
184
185
186
187
188
189
190
191
192
193
194
19%
196
197
198
199
200
201
202
203
204
208

206

207
208
209
210
211
212
213
214
215

216

217%
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

AR3

" AR4

Coaup

- RAL

SLO
BM1

STL

ALD
RAL
AUP
sLT
s5DA
5L0

SRT -

ALO
SLY
ALO

CAUP

AUP
STL
RAL
LoD

ALO
ALO
STD

" RAL

ARG

ART
ARB
ARD

AQ9Y

J0010

EOOAL

ALLITA

AL1S

AT

AL3

ALD
5TL
LDo

PCH
RAL
gMI

STU
RAU
MPY

POOO4
ART
ARS
POOOA

PO00OO
- '8003
0001

_ PDOOT
— 8001
0001
POOOT
0004
PO0OS
POOLO

JO001
8002

ARG
PO0O1Q

JODOo2
BOOLO
AQ9
POOLO
0000
0001
JO001
8000
AR1O
0002
0000
ARTHY
ARTHH
ACC
ACCH
ARTHX
AlL1l6
AL18
AR THH
ACC
ARTHY
ARTHH
0008
8002
0002
g001
ARTHEF
8002
ALY
0002
ARTHE
ALZ.
ARTHM
ALl
0002
ARTHG
ACC
ALl

T AR4

8002

8003

AQ4

8003

AR3
£002
0000

POOOS5

PO0OOS
0000

8800

ALLTA

EQOAJ
ALLT

AL3

TEST WORD

T COUNT

GET WORD
LABEL FROM

PUNCH CONSTS

MODIFY LABEL

INSERT STMNT
NUMBER

STORE LABEL
FOR PUNCHING
MODIFY LABEL

INTO DRUM

LOC IN READ __
GET WORD
STORE IN

CPUNCH BAND

PUNCH

IF STMT NMBR
ZRO PCH ONLY
IF 8000 NEG
CONTROL CNST.

-—

15 POWER

TWO
1F 50 .
MULTIPLY

Q EQUALS
“MANTISSA

OF ARGUMENT
I "

STORE EXPNNT

LQF CARGMNT 1

. . i
MANTISSA OF
.7 15 ONE

EXP OF Z 1S
20
K 1S GRTST
INTEGER IN

1913

1910
1936

1992

1865
1868

1914 .

1922
1938
1961
1919

© 1926

1962

1923
1964

1916

- 1969

1988
1900
1906
1934

1967

1970
1993
1815

1973
1966

1924
1994
1872
1937
1918
1986
1654

1732

1694
1709
1723
1739
1692
1751
1645
1655
1731

1693 .

1667

1720

1877
1690
1675
1683
1691
1698
1706

11666

1678
1695
1702
1747

©1708

1954

1924

1994

1954
1868

. 1950

80073
0001
1957
8001
0001
1957
0004

1958
1960

1969
1977
8002
1206
1966
1960

1970

1978
1960
1918
1960
Q000
0001
1977
8000
1920
0002
0000
1808
1788
0000
1870
1786
1686
1731
1788

- 0000

1808
1788

- pooa

8002
0002
8001
1772
8002
1736
0002
1902
1660

1824

1736
0002
1764
0000
1736

1910 |

1936

1865
8002
1914
1922
1938
1961
1919
1926
1962
1923
1964
1916
B003
1988
1900
1816
1934
1967
BOOS
1993
1815
1973
1913
80G2

0000

1955
1937
1955
0000
8800
1732
1694

1709

1723

x99z

1739 .

1692

1751
1645
1655
1832
1693
1661
1720
1677
1690
1675
1683
1691

1693

1706
1666
1678
1695
1702
1747
1708
1738

2.37



233
234
235
236
237
238
239
240
241
242
243
244
245
246
247

T 248

249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290

291 .

-292

AL4

AL2GC
AL8

ALLO

AL12
ALD

ALLD
AL14

ALl
ALZ2
AL}
ALl6
A2
EQOAN

EQOAK
AX1

STY
"RAL
NZA

" “RAU
' LDD

ALO
STL
RAL
STL

TNZA

RAU
NZU
RAU
LoD
ALO

T 5TL

RAL

T 5TL
RAU
"~ SRT

NZU

T STL

STU
RAU
SRT
LOD
STD
RAL
BMI
RAL
RAL
NZA
RAL

T LoD

L.0D
5TD
MPY
SRT
NZU
sTL
RAL
ALOD
SRY
sSTL
RAL

50

10

10

00

00
5TD
LDD
STD
5TL
STD
STL
RAB
5TL
RAL
STL

ACC
gooz

ARTHM

ARTHG.

ARTHG
ARTHD
ARTHM
AL 4
ACC

ARTHF

ARTHE

ARTHE

ARTHO
ARTHF
ARTHG
0002
Alll
ARTHE
ARTHE
ARTHM
0001
ALB
ARTHX
ACC4
AL10
ACC-
ACC

AL1l
ARTHY
ARTHY
ARTHX
ARTHF
6009
ALlL
ARTHD
8003
ARTHE
0001
ARTHD
AJ2

0000

0000
0000
0000
0000
ARTHY
ACC
ARTHH
ACC
ARTHY
ARTHG
ACC
ARTHF
AJ2

CARTHH

AL4

ALD

TAL20

ALT
ALS

AL3

ALZO
ARTHS

ARTHY
AL12

EOOAG

3111

AL1S
ARTHR

AL15
0000
0000
0050
0002
0001

ALITA

AKXl

AK3

X OVER TWO
1S REMAINDER
LERO

CIF NOT SET 2

EQUALS TO
Z TIMES Q
- VIA

SUBROUT INE

IF X NONZERO
Q@ EQUALS

VIA SUBRTNE

 SET EXPONNTS

ARTHS

. EXP OVERSCAL

7 EQUALS ONE
OVER Z IF
¥ NEG AND 2

TONON ZERO

ALARM IF ZRO

POWER
FLOAT FIX
REVERSE

POWER FIXFIX
Q 15 ARGMNT
K- EQUALS
ABVAL POWER
Z EQUALS
ONE

f e s s e -

1738
1658

1667

1670
1729
1682
1715
1699
1669
1638
1646

1712

1668
1679
1684

1714

1662
1719
1721
1700
1663

1722

1664

1671
1680
1741
1724
1716
1648
1743
1701

1672

1674

1681
1737
1652
1673
1644

S 1639 -

1640
1641
1650
1643
1642
1736
1660
l685
1686
1903
1651
1687
1674
1745
1704
1711
1647
1705
1725
1707

1649

0000
8002
1670
1824
1682
1794
1794
1665
1824

1646

0000
1668
1772

1684
1902

1902
1665
1772
1794

© Q002

1785 .
1902
1772
1824
9001
1716
1786
1870
1701
0000
0000

. 1676

1685
1808
1808
1786
1772
0009
1650
1665
8003
1902
0001
1665
1903
0000
0000
0000
0000
0000
1808
00090
1788

0000

1808
1794
0000
1772
1903

1788



293
294
295
296
297
298
299
300
301
302
303
304
3038
306
307
308
‘309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327

338

AK3

AKS

ARG

ART

. AK10
" AK8

AK 4
AJd2
EQOAM

1976

AGLY

AG9

AQLO

RAV
MPY
STY

" RAL

NZA
RAU
MPY
STL
RAU
NZU
RAU
MPY
LN
RAV

BMI .

RAB
NZA

- SLO
NZA
RAL

RAL
LDO
56

o1¢]

sTD
LDD

STD.

STL
RAB
AUP
SLT

50A.

ERT
LoD
RAL
AUP
ALO
AUP
ALD
sSuUp
NZU
AUP
sUP
5L0
LD
STD

ARTHF

AK 4

ARTHF
8002

ARTHH
ARTHG
ARTHH
ARTHF

ARTHG
8001

ARTHG

ACC

ARTHH

AJ2
AK10
ARTHH
8003
ARTHY
0000
0000
ARTHY
ACT
ARTHG
ACC
1951
8003
0004
pOOOS

- 0004

foO3
#OO09Y

8001
AQY

‘AQ1LO

AQ9Y

8001

AR7
8001
1952
0000

ARS

AKS

AK6

AK3
AKT
AXB
AK?
ARTHY
ARTHY
3101

0000
0001

AK1

Al

AQ1l
AQB
8003

8002
AQL1

K 18 GTST
INTGR IN

K OVER TWO
15 REMAINDER

ZERD

IF NOT Z I5

Z TIMES Q

15 K ZERO

1F NOT
Q EQUALS
Q SQUARED

15 POWER NEG
1F §0 15 2

ZERO

IfF NOT IS Z

ONE
EXHIBIT 2
ALARM
INTERCHGE

ACC AND

LOWER
THEN EOOAK

1718 60
1727 19
1717 21
1726 65
1735 45
1734 60
1688 19
1733 20
1742 60
1728 44
1740 © 60
1749 19
1689 20
1746 80
1656 | 46
1659 67
1744 45
1748 16
1657 45
1713 65
1710 6%
1730 169
1730 . ‘go
1903~ 0o
1653 24
1696 69,
1703 24
1697 20
1976 &7
1623 10
1632- 35
1624 . 22
1626 - 30
1637 69
1627 65
1636 10
1633 15
1631 10
1628 15
1622 13
1630 44
1635 10
1621 11
1629 16
1625 69
1634 24

1772
1730
1772
8002
1734
1788

1794

1788
1772

“1740

1724
8001
1794
0000
1659
1788
1748

1903

1710
1788
8003
1808
0000
0000
1808
0000
1794
0000
1951
8003
0004
1959
Q004
1627
8003
1959
8001
1625
1634
1625
1635
8001
1924
8001
1952
0000

1727
1717

1726

1735
1742
1688
1733
1742
1728
1746
1749
1689
1718
1656
1713
1744
1750
1657
1713

- 1808

1808
3101
0000
0001
1696
1703
1697
1647
1623
1632
1624
1626
1637
1816
1636
1633
1631
1628
1622
1630
1837
1621
1629
8003
8002
1622



Q@Sowm PN

W AR W AR AR R

- EOOAL
ALl

STD  ARTHX All ADD

STL  ARTHG

LOD__ . ARTHB _

RAB . 8002. STORE ACC

STL  ARTHF POWER

SAB  ARTHE
S SLT 000) B

NZU Al12 FIND MAX
LODALBA L P

SRT = 000% POWER ~ ‘
SDA AI3 | SET EXPNNTS

BM] b ARR AND THEN
" RAB  ARTHE,| PERFORM

$TL ARTHF| ADDITION

RAL  ARTH .

ARTHS

Az8,

LT 0008 AND MANTISSA
STL ARTHE STORE POWER
CRAU 8003 AND MANTISSA
SLT 0001 OF LOWER
5TU  ARTHM
RAU  ACC
SRT 0002 STORE POWER
5.0 8002 AND MANT1SSA
5LT 0001 OF ACC
ALO 8001
STU  ARTHH ARTHY
SCT 0000 NORMAL I ZE
BOV  Al6 BRNCH IF ZRO
STL ARTHG SHIFT COUNT
RAL 8003 ROUND ON
SRD 0002 - . NINTH DIGIT
SLT 0002 CHECK FOR
STL  ARTHM ROUNDOFF
NZ2U  AIT  AIB OVERFLOW —
RAB 8003 AND
SAB  ARTHG CORRECT IF
ALO  AJ2 . NECESSARY
sLT 0008 . :
RAL 8002

 AAB  ARTHE
ALO  ARTHF
BMI AIl1A PWR TOO SMAL

" RAU BOO2

PACKAGE 3
CONTAINS PACKAGE 1
PLUS THE FOLLOWING

ROUT INES '
EOOAC EXPONENTIAL SUBROUTINE
EO0AB LOG SUBROUTINE

LOD ARTHM%IALS
SRT 0000 - A138
SRT  0000' A13B
ALO  8Q01. AlG
RAL ARTHM
LDD  ARTHH A3
. CLEAR ARTHE
STL ARTHE ARTHS TO SCALE
BMI ATLS
RAL ARTHG AT1P
RAL ACC ARTHX

STD  ARTHY BREAK UP EXP

o

1786

1794
1802
8002
1772
1902
0001

© 1773
AL
0005

1793
1899
1902
1772
1788
1824
0000

© 0000
8001

1824
1788
8002
1902

1778

1794
0000
1808

- 0008

1902
8003
0001
1824
0000
0002
8002
0001
8001
1788
0000
1942
1794

. 8003

0002
boo2
1824
1831

; 8003

1794
1903
0008
8002
1902
1772
1752

1789
1799
1805

1767

1894
1759
1766

1771 7

ATTT
1790

1796

1754
1817
1776
1943

1793

1811

1811

1770

1779

1793

1780

1762
1828
1904

1786

1826

1996

1755
1763
1769
1967
1855
1761
1819
1775
1783

1808

1782

1787

1797
1905
1813
1869
1877
1834
1841
1800
1822
1791
1849
1757
1827
1781



100

104

107
108
109
110
111
112
113
114

AT10
AlQ

‘A17

.
EO0AY

EOOAG

. AGL.

EGOAD

EOO0AF

A4
EQOAE

AEL

AEZ .
AES
EQOTH

MZU
sLT
ST
RAL
BMI
sSLO
5TL

- ALO

SRT

S 5TL
CSLY
" RAL

STD

ALlLl

0002

ACC]

CARTHM
ACTL

ACC
ACCT
0001
ARTHM
0001
8003
ARTHX

LoD

RAB

SLO

STL
RAU
MP
5T0
LoD
NZU
RSB

ALO

5TL
RAU
SRT
DVR
RAU
sTD
5TL
RAL
LoD
&T0
5TD
LoD
5TL

T 5TD

RAY
8CT
STL
BOV
RAL
SRD
SLT
NZU
LOD
SRT
ALO
BM1
ALO
SLO
510
STD
SLT

s5TU.

RAD
SLO
BMI
st.o

8002

AJ1

ARTHF
ARTHH
ARTHM
ARTHX

8002
AG2Z
ARTHE
ARTHM

0001
ARTHH

8002
ARTHX
ACC2
ACC
ACCZ
ACC
ACC6
AE4L
ACC
ARTHX

8002

0000
ACC3
AD1

BoO3

0002

0002

85003
0001
8001
AE2
AJ3
A3
ACC3
ARTHX
Qoos
ARTHM
8002
AJS
ADY.
AJb

ATR

< ALLO

ARTHE
ATLO

AlB
ALLO
ARTHE

ARTHS
AG1
ARTHE
AG3

ARTHS

&G

EOOAE
ACCE

AEE

AES

AES
AES
ARTHX

PWR TOO LRGE

COMBINE
AND

ADJUST

MULT IPLY

ACC POWER

" MINUS 4

DIVIDE

ZERO
DIVISOR
POWER M

49
SHIFT

B

15 OIVISOR

INUS

DIVIDEND
DO DIVIDE

DIV REV

ERSE

FLOAT TO LWR
AND  ACC

FLOAT TO LWR

ONLY

NORMALIZE

ZERO CHECK

ROUND FOR

PLACING

EXP

CHECK ROUND
OVERFLOW

INSERT

EXPONENT

FIX LOW
TO LOWE

TEST EX
STORE 2
IF LESS
50

ER
R

p

ERO
THAN

ALARM

1781
1836
1893
1901
1829
1944
1904
1995
1831
1792

1927
1942

lB32
1839

1852

1867
1828
1875
1756
1830
16889
1842
1812
1821
1895
1768
1879
1085
1602
18082
1989
1896
1810
1897
1947
1911
1925
19248
1840
1753
197%
1784
1890
1798
1807
1764
1818
1874
1884
1091
1845
1044
1804
1932
1990
1859
1878
1687
1945
1850

i78%
0002
1998

1824

1944
1998
0000
1998
0001

1824

0001
8003
1786
1852

- 8002
1820

1772
1788
1824
1786
1842
i812
80072
1876
1772
1824
0001
1788
8002
1786
1843
0000
1843

2000 .

1858
1925
0000
1786
8002
Q000
1881
1851
8003
0002
0002
1818
8003
0001
8001
1844
1048

1848

1881
1706
0008
1024
8002
1940
1051
18563

1836

1893
1901
1829
1995
1904
1786
1904
1792
1927
18234

"1904

1839
1805
1867
1825

1875
1756
1762
1889
1805
1846
1821
1895
1768
1879
1885
1803
1762
i4g9
1896
1810
1897
g9
191l
1928
1658
1840
175%
1975
1784
1890
1798
1807
1764
1891
1674
1884
1891
1845
1804
10804
1786
1990
1859
18678
10487
1945
1850
1758

2,4/



Pt )

115
116
127
118
119
120
121

122

123
124

125

126
127
128
129

130 T

131
132
133
134
135%
136
137
138
139
140
147
142
1473
144
14%
Laé
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174

AD1Y
ADZ

T ADZA

AD3
AG3
ALY
ATILA
AGZ
AJL

. A2
T AJ?

A

T AJS
E0oAG
TAQL

AG3

AQIB
AQ3A

AQH

ALS

ABT

ARYS

- AR3

SV

BMI
SRT
ALO
LoD
SDA
RAL
SLT
RAL
SRT
SRT
LoD
LoD

LLDD
CHLT

45
48
00

00
10,

50
STO

DS

RAB
RAB

NZA

LDD

__ §TD

AUP
SRT
SIA
3L0

~ ALD

RAU
AUP
SLT
AUP
ALO
ALQ
LDO
570
RAL
ALO
5TL
ALO
RAL

- BMI

STD
STW
514
5TU
SDA
5L0
NZA
STU
5T
STH
570

STO

RAL
SLO

0004
ART
ADZA
AD2

ARTHM -

0002
8003
0000
Q000
ARTHX
ARTHX
ARTHX
1081
0000

0000

0000

0000

0000

0000

JO001

1976
BOOOL
FOOOL

AQS

ACCH
goo3
G004

ACCSH
B5Q01

ACOOOQ
ACCS
0004
aAQT
POOLY

POOO2
0000
POOLO
AQY
POOL0
AQ3B
#0001
40001
PO0O0S
JOOO3
POOOS
40004
POOOAL
8001
AR3O
JOOOS
JO006
JO0O7
40008
POG1O
POO04
ART

AD3

ADZ

ARTHX

ARTHX
ARTHX
3031
3061

3081

Alg
0000

0000

0001
0059
0000

AGL

TAQ?

AQ3A
AC3A
AQGB
AQ4

ga02

ACCh

8002
ago3

8002

AQ1

ARG

AR3

0000

IF GRTR THAN 1758

1940

. f‘l‘,‘: 1910 .

59 1861
‘ 1921
MODIFY o 1929
SHIFT 1838
1971
1930
STORE ZERO 1851
SHIFT CONST 1991
1835
F1:x ALARM 1862
DIVIDE ALARM 18486
SCALE ALARM 1786
1752
L e ey -~1876..
1820
1903
1848
1853
READ 1974
o ' 1880
R 501 B
CHECK ROR 1892
LAST WORD . 1806
ON CARD : 1860
L. ABle
REAL IN ’ 1673
LABEL FOR 193
PRESENT : 1941
VARIABLE 1948
GET I Y OR €. 18586
ADDRESS FROM 1809
ABCON DICY . - 1987
GENERATE 7 1949
INSTRUCTYON 1863
1857
GET ARND . 1965
STORE WORD 1968
' 1866
INCREMENT 1907
WORD COUNT 1915
1854
: 1963
CHECK FOR 1837
LAST CARD 1765
PUNCH QUT - 1801
.. 1908
STORE STMNT |« 1935
NUMBER - 11912
STORE WORD - @+ 1886
COUNT 1909
TEST ZERO 18T
STMT NUMBER 1920
S5ET PUNCH 1814
BAND TO : 1972
ZEROES 1864
SET COUNTER = 1888
v 1913

_1861

0004
1924
1835
1991
1824
0002
8002
0000
Q000
1786
1786
1786
1081

0000

0000
0000
0000
0000
0000

1977

1976

1951

1951
1860
1862
1870

8003

0004
1795
8001
1809
0000
1795
Q004
1866
1960
1968
1952
0000
1960
1918
1960
1892
1951
1977
1955
1979
1958
1980
1954
8001
1920
1981
1982
1983
1984
1560
1954
1924

0000

1862
1921
1929
1838
1971
1930
1991
1786
1786
1786
2031
3061
3081
1942

0000
0001
0059
0000
0000
1880
1898
1806
1806
1837
1816

1873

1931
1941
1948
1854
8002
[elele g
1949
1870
1857
1965
8002

8003 .

1907
1915
1854
1963
8002
1765
1880
1908
1935
1912
1886
1909
1917
1872
1814
1972
1864
1508
1913
1910
1936

3;“/?—”"



175
176
177
17
179
180
181
.le2
183
184
185
186
187
188
la9
© 190
191

192

193
194
195
" 196
le7
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234

AR4

ARG
ART
ARG

ARS T

AGY
JOOLO

1976

AQYLY

AQY9
AQLD

- EQ0AC

BM I
57T
ALO
RAL,
AUPR
SLT
SDA
SLO
SRT
ALO
SLT
ALO
AUP
AUP
STL
RAL,
LoD
AUP
ALO
ALD
STO

- RAL

ALO
&L
LoD

oo
PCH
RAL
BMI

oy

B8O
RAB
AUP
SLT
SOA
SRY
LDO
RAL
AUP
ALO
AUP
ALO
sup
NZU
AUp
sup
5L0
L.DD
sSTD
STO
NZA
SLT
5TU
RSH
ALO
BM1
SLT
NZU
SRT
ALO

ARS
POOO4

POOOO
8003

0001

PO0O0O?
8001
0001

PooO7
0004

pooos

POOL10O

JO001
8002

ARG
POOLO

J0O0O2
Po0LO
AQY
POOLO
0000
0001
JOO0L
8000
AR1O
0002
0000
1951
8003
0004
PO00Y
0004

8003
POOCY

8001
AQ9
AQ10
AQ9

8001

ART
8001
1952
0000

ACCH

0008
ARTHH
8002
AC3
AC4
000}
ACS
0005
ACé

AR4
8002

8003
AQ4 °

8003

AR3
BOO2
0000

POOOS

PO0O0OS

0000
8800

AQb

AQ1L

AQB
8003
8002

AQ1L

ACS

TEST WORD
COUNT

GET WORD
l.ABEL FROM
PUNCH CONSTS

- MODIFY LABEL

INSERT STMNT
NUMBER

_ STORE LABEL
FOR PUNCHING
MODIFY LABEL

INTO DRUM
LOC IN READ
GET WORD
STORE IN
PUNCH BAND

PUNCH

1IF STMT NMBR

ZRO PCH ONLY

" IF 8000 NEG .

CONTROL CNST

READ

ur 10

SEVEN
CONTIGUOUS
VARIABLES
PER CARD

EXPONENT IAL
1S ARGUMENT
ZERO
IF NOT LET
N BE MANTSA
X BE POWER
1S X GRTR
THAN TWO
OR LESS THAN
MINUS EIGHT
IF X WITHIN

1936
1992
1865
1868
1914
1922
1938
1961
1919
1926
1962
"1923
1964
1916
1969
1588
1900

1906

1934
1967
1970
1993
1815
1973
1966
1924
1994
1872
1937
1918
1986
1976
1744
1741
1748
1737
1746
1750
1749
1740
1751
1742
1735
1743
1747
1736
1739
1738
1745
1705
1711
1715
1683
1692
1701
1709

1713

1719
1724
1687



235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
2673

271
272
273
2T4%
A2T74
275
2T6
277
278
279
280
281
202
283
204
285
206
287
288
289
290
291
292
293

CAC3

ACé

ACB

AC2
ACl

ACH

ACS

ACZ1
ACLO
ACL1
ACLZ
ACL3
ACL4
AC15
AClG
ACYT
ACLB

CACL9

5TL
RAU
SRT

51
5RTY
B
5TV
5UP
5TV
RAL
ALO

5TL
RAU
MPY
RAU
AUP
MPY
RAU
AUP
MPY
RAU
AUP
MPY
RAU

- AUP

MPY
RAU
AUP
MPY
RAU
AUP
MPY

mMpY

BMI

ARTHD
ARTHH
0006
0000
0000
ACD .
ARTHD
AC10
ARTHD
8002
AC2
9999
ARTHH
8002
ACl8

8003

AC1T
ARTHH
8003
ACL6
ARTHH
8003
ACLS
ARTHH
8003
AC1L
AR THH
8003
AC13
ARTHH
8003
ACL2
ARTHH
8003
AC11
8003
0001
ACC2
AC19
ARTHD
ACCH
0002
AC21
ACC2
0008
ARTHH

8003
AC20
ACCo

0000

0000

5129

6273

5439

7295

1742

0255

0093

0000

ARTHD
0000

ACl

ACY
9999

ACCH

AC21

ACCE

ACCE
3023
0001
0000
2776
0gae
3575
1737
1120
4918
20643
0050

BOUNDS GEN
INT AND
FRACT PARTS
OF ARGUMENT
IS ARG NEG
IF 50 INT 18
INT MINUS 1
AND FRACT IS
FRACT PLUS .1

GENERATE
POLYNOMIAL

APPROXIM
ATION

FOR
EXPONENT TAL

SQUARE
RESULT
SCALE AND
FLOAT THEN
EXIT

ARGMNT ZERO
ALARM STOP

1695
1718
1693
1704
1690
1634
1702
1639
1707
1668
1677

© 1680

1635
1694
1703
1708
1716
1686

11691

1661
1682
1696
1712
1678
1650
1714
1679
1698
1655
1676
1652
1659
1672
1673
1700
1671
1657
1608
1697
1656
1933
1669
1675
16081
1699
1663
1653
1625
1710
1674
1903
1853
1664

- 1660

1667
1717
1666
1720
1706
1651

16685
1788

0006

0000
0000

. 1689

1665

1903
1665

8002

1630
9999
1758
8002
1706
8003
1720
17¢8
8003

(1566

1788
8003
1717
1768
goo3s
1667
1768
8003
1660
1700
8003
1664
1758
2003
1352
8003

0001
1843

1651
1665
1658
0002
1674
1843
0008
1708
1625
8003
1627
1858
0200
0000

. 5129

6273
5439
7295
1742
0255
0093
0000

1718
1693
1665
0000
16046
1702
1685
1707
1668
1677
1685
9999
1694
1703
1708
1716
16866
1691
1661
1682
1696
1712
1678
1650
1714
1679
1698
1655
1676
1052
1659
1672
1673
1700
1671
1657
L6008
1697
1656
1933
1669
1675
1681
1699
1858
1653
1674
1658
1058
3021
0Cco1l
0000
2776
0084
3575
1737
1120
4910
2643
0050

qu“/



294
295
296
297
293
299
300
301
302
303
304
305
306
307
308
309

. 310

311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
323
3134
335
336
3ar
338
339
340
341
342
343
344
345
346

AC20
EQOAB

ABLY
ABLZ
AB13
ABLO
AB1

ABZ -~

AB4&
ABS
AB6
ABT
ABS
AB9

10
NZA
5TO
BM1
SLT
STL
RAU
AUP
5TV
SUP
DVR
STL
RAU
MPY
STU
RAU
MPY
RAU
AUP
MPY
RAU

T AUR

MPY
RAU
AUP
MPY
RAU
AUPR
MpY
RAL
ALO

T ALO

SLO

0000

ARTHD
AB1O
0008
ARTHE
8003
AB1l
ACC3
AB2
ACC3
ARTHY
8002
8001
ACC3.
8003
AB7
8003
AB6
ACC3
8003
ABS
ACC3
8003
AB4
ACC3
8003
AB3
ARTHY
8003
ABg
0002
ARTHE
ABB
0002
8002
Q000
AB12

AB®
8002
8003

AB9

ARTHD
3162
6324

8591

9335
7522
4376
1337
0000
ocoo

0050
ABIO

ABLSD
ABI1Y
AB12
ARTHD
AB11
3011
2780
5560
7180
5240
0710
4760
7140
0000
0053

1S ARG ZERO
1S ARG NEG
STORE POWER
FORM Z
EQUAL ARG
MINUS ROOT
TEN OVER ARG
PLUS ROOT
TEN

Z SQUARE

GENERATE ~
POLYNOMIAL

APPROXIMATN

ADD POWER
ROUND

- NORMALIZE

ADJUIST
POWER

ALARM

l627
lézs
1662

1670

1624
1643
1658
1615
1623
1635
1728
1731
1639
1647
1722

1636

l644

1654

1614
1726
1730
1640
1727

‘1613

1616
1628
1633
1641
1733
1722
1729
1637
1646
1725
1642
1620
1734
1621
1626
1629
l622
1631
1630
l632
1618

1723

1645
1619
1649
1617
1648
1732
1634

co000
1662
1665
1632
0008
1902
8003
la1s
1881
1723
1881
1786
8002
8001
lgsyl

S B003

1648
8003
1617
1881
8003
1649
g8y
anos
1619
iga1
8003
1645
1786
8003
1732
co02
1902
1732
0002
8002
0000
1631
ie62e

1634

8002
8003
1634
1665
3162
6324
8591
9335
7522
4376
1337
0000
0000

0050
1632

1670

1624
1643
1658
1615
1623

1635

1728
1731
1639
1647
1721
1636

1644
1654

1614

1726

1730

1640

1727

leila

1616
1628
1633
1641
1733
1722
1729
1637
1646

1725

1642
1620
1734

B e S ——

.... B T—

162y

1626
1630

1622

1631
1665
1622
3011
2780
5560
7180
5240
0710
4760
7140
0000
0053

'Q,AZsff}A
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2 P P b 48 2B ped Jeb pd bB
SNV UNFOIRNGASHBIN K

B2
B ]

B3 RN
LE R < 4]

26

LEEI LSRN N )
QU O~

31
22
23
34
35
36
37
38

40

(EXS ETST RV

EQOAL
ALl

© o Rtamenmeme. o e s

N S DA e . - Amomrtmeth b MBSArR) -+

ARTHS

AlB

- ST

5TL
LoD
RAB
STL
SAB

OsLT

NZU

LDD

SRT

s0A

BMY

7 RAB

STL
RAL
LDD
SRT
SRT
ALD
RAL
DD
RAU
STL
BMI
RAL
RAL
STD

CSLT

STL
RAU
SLT
STU
RAU
SRT
SLO
SLT
ALO
STU
5CT
Bov
STL
RAL
SRD
SLT
STL
NZU
RAB
SAB
ALO
SLT
RAL
AAB
ALO
BM1

NZU

PACKAGE 4
PACKAGE 2

LOG AND EXPONENTIAL ~ =~
SUBROUTINES
ARTHX .

ARTHG
8002

TARTHF

ARTHE
0001

All2

AT3A

0005

AI3

' ARTHE
ARTHF
ARTHH
ARTHM

0000
0000
8001
ARTHM
ARTHH
8002
ARTHE

ARTHG
ACC
ARTHY
0008
ARTHE
8003
0001
ARTHM
ACC
0002
8002
0001
8001

ARTHH

0000
Alb
ARTHG

8003

0002

0002
ARTHM
ALT

8003
ARTHG
AJ2

o008

8002
ARTHE
ARTHF
AT11A
ATI11

PLUS

ATl
ARTHB

Af2

AL3

AT38 T

AL3B
ALS

A3
ARTHS

ALL3
AT10

ARTHX

ARTHY

Al8

18

" v v

v

1776

ADD ' 1833
1789
1799
STORE ACC 1802
POWER 1767
' 1894
: 1759
FIND MAX 1766
1771
_POWER 1777
SET EXPNNTS 1790
AND THEN =~ 1796
PERFORM 1899
ADDITION . 13817
1943
1793
1774
. 1811
1754
‘ 1779
CLEAR ARTME 1770
TO SCALE 1780
1773
1778
1828
BREAK UP EXP 1605
AND MANTISSA 1826
STORE POWER 1996
AND MANTISSA 1755
~ OF LOWER 1763
' 1769
1997
STORE POWER 1855
AND MANTISSA 1761
OF ACC 1819
1775
1783
NORMAL I ZE 1762
BRNCH IF ZRO 1782
SHIFT COUNT 1787
ROUND ON 1797
NINTH DIGIT 1905
CHECK FOR 1813
ROUNDOFF 1869
OVERFLOW— 1877
AND 1834
CORRECT IF 1841
NECESSARY 1800
1822
1791
149
1757
PUR TOO SMAL 1827
PWR TOO LRGE 1781

1786
1794
1802

8002

1772

1902

0001

L1773

1774

0005

1793
1699
1902
1772
1788
1824
00600
0000
8001
1824
1res8
8002
1902
1778
1794
0000
1808
0008

1902

8003
0001
1824
0000
0002
8002

0001 .

8001
1788
Q000
1942
17964
8003
0002
0002
1824
1831
8003
1794
1903
0008
8002
19502
1772
1752
1785

1789

1799
1805
1767

1894

1759
1766

1771

1777
1790
1796
1754
1817

1776

1943
1793

1811

1811
1770
1779
1793
1780
1762
1e28
1904
1786
1826
1996
1755
1763
1769
1997
18585
1761
i81le9
1775
1783
1808
1782
1787
1797
1905
1813
1869
1877
1834
1841
1800
1822
1791
1649
1757

B

e s a2

[OA——

1827 .

1781
1834

2.af L



61 SLT 0002 ‘ 1836 35 0002 1893

62 sTU  AcCCy : 1893 21 1998 1901
63 RAL ARTHM ) _ 1901 65 1826 1829
64 BM1 AlQ COMBINE | 1829 46 1944 1995
65 5L0 ACCY  AL1O 1944 16 1998 1904
66 CATLO STL  ACC ARTHX AND 1904 20 0000 1786
67 A19 ALO ACCI  AIl0 1995 15 1998 1904
68 - ALT SRT 0001 © ADJUST 1831 30 0001 1792
69 STL  ARTHM . 1792 20 1824 1927
70 SLT 0001  AlSB 1927 35 0001 1834
T AlE RAL 8003 AI10 1942 . 65 8003 1904
72 . EO0AJ STD  ARTHX MULTIPLY 1832 24 1786 1839
T3 . LOD ARTHB 1839 69 1852 1805 .
74 ' RAB 8002 ACC POWER 1852 67 8002 1867
75 ‘ sSLO  AJ1 ~ MINUS 48 1867 16 1820 1825
76 STL ARTHF 1825 20 1772 1875
77 RAU  ARTHH 1875 60 1788 1756 _
78 MPY  ARTHM ARTHS 1756 19 1824 1762
79 EOOAG STD ARTHX AG1 DIVIDE 1830 24 1786 1889 o
80 AGL LoD ARTHE 1S DIVISOR . 1889 69 1842 1805
81 ' NZU AG3 ) ZERO C 1842 44 1812 1846
62 " T RSB 8002 DIVISOR 1812 68 8002 1821
83 ALO  AG2 POWER MINUS 1821 15 1876 1895
B4 STL  ARTHF . 49 1895 20 1772 1768
EES RAU  ARTHM SHIFT 1768 60 1824 1879
R6 SRY 0001 DIVIDEND 1879 30 0001 1885
87 DVR = ARTHH DO DIVIDE 1885 64 1788 1803
88 RAU  B002 ARTHS 1803 60 BOOZ 1762
89 EOOAD STD  ARTHYX DIV REVERSE 1882, 24 1786 1989 i
90 * 8TL  ACC2 ‘ : 1989 20 1843 1896
a1 RAL ACC B 1896 65 0000 1810
92 LDD  ACC2 1810 69 1843 1897
g3 STD  ACC AGL : 1897 24 0000 1889 L
94 . EDGAF STD  ACC6 FLOAT TO LWR. 1947 24 1858 1911
95 LDD  AE& EQOAE AND ACC 1911 69 1925 1928 .
96 AE4 STl  ACC ACCH 1925 20 0000 1858
97 , EQOAE STD ARTHX FLOAT TO LWR 1928 24 1786 1840
98 RAU 8002 ONLY . 1840 60 B0O02 1753
99 . 8CT 0000 NORMALIZE - 1753 36 0000 1975,
100 STL ~ ACC3 1975 20 1881 1784
101 BOV  AD1 ZERO CHECK 1784 47 1851 1890
102 : RAL 8003 1890 65 8003 1798
103 . SRD 0002 ROUND FOR 1798 31 0002 1807
104 sLT 0002 - PLACING EXP 1807 35 0002 1764
105 NZU AES CHECY, ROUND 1764 44 1818 1891 ]
106 o Lhd 8003 OVERFLOW 1818 69 8003 1874
107 SRT 0001 1874 30 0001 1884
108 ' ALO 8001 AES 18034 15 8001 1891
109 ‘ AES 8MI]  AEZ  INSERT 1891 46 1844 1845
110 ALO  AJ3 AES EXPONENT 1845 15 1348 1804
111 - AE2 SLO  AJ3 AES 1844 16 1848 1604
112 AES SLO  ACC3  ARTHX 1804 . 16 1881 1786
113 EOOTH STD ARTHX 4 FIX LOWER 1932 24 1786 1990
114 SLT 0008 TO LOWER 1990 3% 0008 1859
115 ~ 5TU  ARTHM 1859 21 1824 1878
116 RAB 8002 TEST EXP 1878 67 8002 1887
117 SLO  AJS STORE ZERO 1887 16 1940 1945
118 BMI  AD1 1f LESS THAN 1945 46 1851 1850
119 : SLO  AJG 50 ALARM 1850 16 1853 1758

120 BMI AD3 IF GRTR THAN 1758 46 1861 1862
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121
122
123
124
125
126
127
128
129
130
131
132
133
134
135

136"

137
138
139
140
141
142
143

- 144
. 143

146
147

148 7

149
150
151

132

153

154 7

155
156
157
158
159

1607

161
162
163
164
165
166
167
168
169
170
171
172
173
174
176
176
177
178
179

- 189

307
16"

65

SRT 0004 59 B L1861 30
ALOD AR7T 1921 15
LoD Ap2A MODIEY 1929 69
SDAT AD2 SHIFT 1838 22
i eme ... RAL ARTHM A e, $9T1 65
ST T OSLT 00027 AD2 T T 1930 35
- ADY . -RAL 8003 ARTHX  STORE ZERO 1851 65
AD2TT TUSRT 0000 T ARTHX T T SHIFT CONSTT T1991° T 30
AD2A SRT 0000 ARTHX 1835 -
. ADA LOD "TARTHX ™ T 3031 T kX T ALARM 1862 69
. CAG3 LOD ARTHX 3061  DIVIDE ALARM 1846 69
'“‘Q “AT1L LOD "ARTHX """ 3081 7 SCALE ALARM 1785 T gg”
' A111A . HLT 1081 Al e M752 01
TTTTUAGS T 49 7T 0000 L0000 1876 49
T AL 48 0000 D000 1820 48
TR 2 00T 0000™TTHO0T 1903 00
»5AJ3 00 . 0000 . 0059 1848 Do
By W'Y TTTLOTTT0000 D000 _ 18537716
o AJS 50 0000 - 0000 ‘- B 1940 - 50
TTEOOAN ETD 2 JO00Y TAQL “’““REA&"““* 1974 24
Coe AONY - RDS 1976 AQD : 1880 - 70
AQs RAB™ "POO0L TTAGHA 1898
AQ3B RAB  POOOL1 AQ3A CHECK FOR 1892 . 67
T AQ3A TNZATT T T UTTTAQS T TTTTTLAST U WORD 1806 45
LOD  AQS _AQ4 ON CARD 1860 69
TTAGATTTTTTTSTD TACCA T T e 1816 287
©AUP  BOOZB READ IN 1873 10 .
~ SRT ~ 0004 L ABEL T FOR 19317
SIA  ACCH PRESENT 1941 23
. TUTTTTUELO T BOOL T T UYARTABLE TTTTTTT 1948 T
ALO 8002 GET I Y OR € 1856 13
TUTTORAU AGOOO T T T ADDRESS FROM T T 1809 00
AUP  ACCS ABCON DICT 1987 10
. ””' SLT 0004 TACCE™ T GENERATE™ 1949 35
AQSB AUP  AQT : _INSTRUCTION 1863 10
T OALD pOOLO T T 1857 15
ALO ' BOOZ  GET AND 1965 15
ST TTTTLBD PO002 T 8003 T T STORE WORD T 1968 T 69
AGT 5TD 0000 1866 24
RAL © POOLO T T TINCREMENT 1907
ALO  AQ9 WORD COUNT 1915 . 15
STL POO1O T 1854 T 20
ALO  AQ3B 8002 Y963 15
TAQB T ORAL POOOYL T CHECK FOR 1837 65
BMI  J0001 AQ1 LAST CARD 1765 46
TTUTTTTTEOOARTTTTSTD T POOOS T TTTTTTTTTAUNCGH OUT 1801 247
STU  J0003 1908 23
SIA . P0O008 T STORE STMNT 7777 1935 "7 23
STU  J0004 NUMBER Lo 1miz 2y
sDA  POOO4 " STORE WORD 1886 22
SLO 8001 COUNT 1909 16
TTITTTTTTTONZA CARIO TUCAR9 T T TTEST 2ERO 1917 45"
AR10O 5TU  JOO0OS STMT NUMBER 1920 21
STD  JO006 SET PUNCH 1814 24
STD  J00O07 BAND TO 1972 24
STD  JO008 2EROES 1864 24
STD P0OO10 AR3 SET COUNTER 1888 24
TUTTTUAR3 T T RAL O POO04 Tt ' 19137 T a5
5LO  ART 1910 16
BMI ARS TEST WORD 1936 7 46

1835

.0no2

30

1977
67

1860 7

0000

0004

19947

0004 1921

1924 1929
...+838
1971
1930
1991
1786
1786
1786
3031

3061

1991
1824 .
8003
0000
0000
1786
1786
1786 3081
1081 1942
0000 T 0000
_0000 _ 0000
00006 6001
0000 0059
00007 D000
0000 0000 -
1880 °
less_
1806

1806

1837 T
1816

1873
1931
1947

1948
T 1856
BOOZ
[oJeJole)
1949
1870
1857
1965
8002
BOOS
1907
1915
1854
1963
8002
1765
1880
1908
1935
1912
1886
1909
1917
1872
1814
1972
1864
l8gs = T
1913
1910
1936
1992

B s e

1976
1951
1951

1863
1870

8003

0004
1795
8OO
1809

1795

1866

1960

1968

1957

0000 _
1960
1918
1960
1892
1951
1977
1955 "
1979
1958
1980
1954
8OO
1920
1981
1982
1983
1984
_ 1960
19547
1924

amy

= ————

o aa

— e
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181
182
183
184
185
186
187
188
189
150
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207

208

209,

210
211
212
213
214
215
216
217
218
219
220
221

222

223
224
225
226
227
228
229
230

231
232 -

233
234
235
236
237
238
239
240

AR4

ARS
ART
ARSE
ARY

AQY

JOO10
EQOAL

CALLTA

AL18
ALLT

Clemsse 04 guenbin 4E W

'b(mm; ey e S h
e X
o e

AL

R
P,

®

ALO

- SLT

STL  POOO4
ALO
RAL  POGOO
AUP 8003
SLT 0001
SDA POOOT
sLO 8001
SRT 0001

ALO  POOOT

SLT 0004

" ALO  POOCS

AUP
AUP

POOLO

S5TL  Joool

RAL
LDO
AUP ARG
ALO  POOL10
ALO
STD  J0002
RAL POO10
ALO  AQ9
STL POOLO
LDD 0000
(0 1¢] 0001
PCH JOCOL
RAL 8000
BMI  AR1O
00 0002
80 Q000
STD  ARTHY
§TL  ARTHH

8002

RAL  ACL

5TD  ACCH
STD  ARTHX
SLO  ALTS
NZA  ALLE

RAL ARTHH

STD  ACC

LDD  ARTHY
RAL  ARTHH
SLT 0008
SLO 8002
SLT 0002
8001
STU  ARTHF
RAB 8002
sLo ALl

STL ARTHM

RAL Atl
SLT 0002

STU  ARTHG
RAU  ACC
MPY AL1
STY  ACC
RAL 8002
NZA

AR&
8002

8003

AQ4

8003

AR3D
B0OO2
0000

POGOS

ROOOS

2000
8800

ALLTA

EO00AJ
ALLT

*0002 W
" STU,ZARTHE..
w RAL AL2

AL3

AL4

COUNT

GET WORD
LABEL FROM
PUNCH CONSTS

MODIFY LABEL

INSERT STMNT
NUMBER

STORE LABEL

FOR PUNCHING

MODIFY LABEL
INTO DRUM
LOC IN READ
GET WORD

" STORE IN

PUNCH BAND

PUNCH

IF STMT NMBR
ZRO PCH ONLY
IF 8000 NEG

" CONTROL. CNST

15 POWER
TWO

17 50

MULTIRLY

@ EQUALS
MANT I5S5A
OF ARGUMENT

STORE EXPNNT
OF ARGMNT

MANTISSA OF.
Z IS ONE

EXP OF Z 15
50
K IS GRTST
INTEGER INM
K OVER TWO
15 REMAINDER
ZERO

1992
1865
1663

914

1922
1938
1961
1919
1926
1962
1923

1964

1916
1969

1988

1900
1506
1934
1967
1970
14993

1815

1973
1666
1924
1994
1872
1937
1918
1986
1654
1732
1694
1709
1723
1739
1692
1751
1645
1655
1731
1693
166
1720
1677
1690
1675
1683

1691

1698
1706
1666
1678
1695
1702
1747
1708
1738
1658
1667

1954
1868
1950
8003
0001
1957
8001
0001
1957
0004
1958
1960
19469
1977
8002
1906
1966
1960
1970
1978

1960

1918
1960
0000
000
1977
5000
1920
0002
Q000
1808
1788
G000
1870
1786
1686
1731
1788
0000
1808
1788
0008
8002
Qo002
8001
1772
B8O0?2
1736

Y0002

1902
1660
1824
1736

0002,

1794
0000
1736
0000
8002
1670

1865
8002
1914
1922
1938
1961
1919
1926
1962
1923
1964
1916
8003
1988
1900
1816
1934
1967
8003
1993
1815
1973
1913
80062
00oe
1955
1937
1955
Q000
8800
1732
1694
1709
1723
1739
1692
1751
1645
1655
1832
1693
1661
1720
1677
1690
1675
1683
1691

1698

1706
1666
1678
1695 -
1702
1747
1708
1738
1658
1667
1646

249

e 7



258
259
260
261
262
263
264
265
266
267
268

269

270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
2946
295
296
297
298
299
300

Al

ALT

AL20
ALB

ALLO

ALLZ
ALS

AL1S
AL1lé

ALl
ALZ
ALLL
AL1G
AJ2
EQOAN

—EOOAK

AK1

AK3

RAU
LOD
ALO
STL
RAL
STL
NZA
RAU

NZU -

RAU
LoD
ALO
STL

MPY
5TU

ARTHM

ARTHG
ARTHG
ARTHD
ARTHM
AL4
ACC

ARTHF

ARTHE
ARTHE
ARTHO
ARTHF
ARTHG
0002
AT11
ARTHE
ARTHF
ARTHM
0001
ALSB
ARTHX
ACCH
ALLO
ACC
ACC

ALY

"ARTHY

ARTHY
ARTHX
ARTHF

0009

Al 14
ARTHD
8003
ARTHE
0001
ARTHD
AJ2
0000
0000
0000
0000
0000
ARTHY
ACC
ARTHH
ACC
ARTHY
ARTHG
ACC
ARTHF
AJ?
ARTHR
ARTHF
AK 4
ARTHF

ALS

AL20
ALT

ALS

AL3

ALZO

ARTHS

ARTHY
ALLZ

EOOAG
3111

A5

ARTHX

ALLS
0000
. 0000
0050
0002
0001

ALLTA

AKL

AK3

IF NOT SET Z
EQUALS TO
Z TIMES Q
VIiA
SUBROUTINE

IF K NONZERO
0 EQUALS

YIA SUBRTNE

SET EXPONNTS
ARTHS
EXP QVERSCAL

2 EQUALS ONE
OVER Z IF

¥ NEG AND Z .
NON ZEROQ

ALARM IF 2RO

POWER
FLOAT FIX
REVERSE

POWER FIXFIX
Q I5 ARGMNT
K EQUALS
ABVAL POWER
Z EQUALS
ONE
¥ 1S GTST
INTGR IN
K OVER TWO

1670
1729
1602
1715
1699

1669

1638
1646

1712

1668
1679
1684
1714
1662
1719
1721
1700
1663
1722
1664
1671
1680
1741
1724
1716
1648
1743

1701 -

1672
1676
1649
1681
1737
1652

1673

1644
1639
1640
1641
1650
1643
1642
1736
1660
1685
1686
1903
1651
1687
1674
1745
1704
1711
1647
1705
1725
1707
1718
1727
1717

1824
1682
1794
17394
1665

1824

1646
0000
1668
1772
1684
1902
1902
1665
1772

1794

0002
1785
19062
1772
1824
0001
1716
1786
1870
1701
0000
0000
1676
1685
1808
1808
1706
1772
0009
1650
16653
80073

1902

0001
1665
1903
0000
0000
0000
0000
0000
1808
Dooo
1788
Q000
1808
1794
0000
1772
1903
1788
1772
1730
1772

1729
1737
1715
1699
1669
1638
1741
1712
1721
1679
1737
1714
1662
1719
1747
1700
1663
1722
1664
1671
1680
1741
1724
1762
1648
17473
1808
1672
1681
1649
1830
3111
1652
1673
1644
1639
1640
16473
1786
1643
1642
1641
0000
0000
0050
0002
0001
1687
1674
1745
1709
1711
1647
1705
1725
1707
1718
1727
1717
1726
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5,
Y A
L. )

PN

301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320

321 .

322
323
324
325
326
327
328

329,

330
331
332
333
334
325
336
337
338
339
240

- 341

342
343
344
345
246
347
148
249
350
251
352
353
354
355
356
357
359
359
360

ARS

ARG

AT
AK IO
AK 8
AX4
AJZ
EQOAM

1976

AGLY

T AQY

AQLO

EOOAC

AC3
ACG

RAL
NZA
RAU
MpY
STL

SUP

ST

BMI

STL

SRT

51
SRT
BMI

8002

ARTHH
ARTHG
ARTHH
ARTHF

ARTHG
8001

ARTHG

ACC

ARTHH

AJ2
AK1O
ARTHH
8003
ARTMY
0000
0000
ARTHY
ACC
ARTHG
ACC
1951
8003
0004
POO0OY
0004

8003
POO0Y
8001
ADY
Anilo
AQS -
8001

ART
8001

1952

0000
ACCS

0008

"ARTHH

8002
AC3
ACH

Q001
AC5

0005
rCE

ARTHD

ARTHH
0006
0000
0000

ACS

AKS
AKS

AKS

AKD
AKT
AKS

AKT

ARTHY

ARTHY
3101
0000
0001

AKD

- AQH

AQ1L
AGB
8003

8002
AG1LE

ACS

ARTHD
o000

1S REMAINDER
ZERO

IF NOT Z 15
z TIMES Q

15 X ZERO

1F NOT

0 EQUALS

Q SQUARED

15 POWER NEG

IF S0 IS Z
ZERO

IFf NOT IS Z

ONE

EXHIBIT 2
ALARM

INTERCHGE
ACC AND
LOWER
THEN EODAK

EXPONENT IAL
15 ARGUMENT
ZEROQ
1F NOT LET
N BE MANTSA
X BE POWER
1% X GRTR
THAN TWO
OR LESS THAN
MINUS EI1GHT
1F X WITHIN
ROUNDS GEN
INT AMD
FRACT PARTS
OF ARGUMENT
16 ARG MEG
1F SO IMT 15

1726
1735
1734
1688
1733
1742
1728
1740
1749
1689
1746
1656
1659
1744
1748
1657
1713
1710
1750
1730
1903
1653
1696
1703
1697
1976
1623
1632
1624
1626
1637
1627
1636
1633
1631
1628
1622
1630
1635
1621
1629
1625
1634
1605
1611
1615
1583
1592
1601
1609
1613
1619
1574
1587
1595
1618
1523
1604
1590
1584

8002

1734
1788
1794
1788
1772
1740
1794
8001
1794
0000
1659
1788
1748
1903
1710
1788
8003
1808
0000
0000
1808

. 0000

1794
0000
1951
8Qo03
Q004
1959
0004
1627
8003
1959

- 8001

1625
1634
1625
1639
8001
1524
8001
1952
0000
i858
1615
000A
1788
8002
1604
1513
0001
1504
0005
1590
16645
1708
0006
0000
oONG
1519

1735
1742
1668
1733
1742
1728
1746
1749
1689
1718
1656
1713
1764
1750
1657
1713
18048
1808
3101
o000
0001
1696
1703
1697
16467
1623
1632
1426
1626
1637
1816
14636
1633
1631
1628
1622
1630
1837
1621
1629
85003
8002
1622
1611
15046
1503
1592
1601
1609
1613
1619
15740
1587
1525
1618
1593
1645
ceno
1504
1602



361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
317
378
379
380
381
382
383
384
385
386
ag7

388

389
390
391
392
393
294
A39%
395

396 °

397
358
399
400
401
&G2
4073
406
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419

ACB

AC2
ACY

Aacs

ACS
AC21
ACLO
ACLY
ACL2
AC12
ACla
ACLS
ACLéE
ACLY
ACLE
AC1Y
AC20
EQOAB

5TU
sup
STV
RAL
ALO

STL
RAU
MPY
RAU
AUP

_MPY

RAU
AUP
MPY
RAU
AUP
MPY
RAU
AUP
MPY
RAU
AUP
MPY
RAU
AUP

RAU
AUP

ARTHD
ACLO
ARTHD
8002
AC2
9999
ARTHH
8002
AC18
8003
ACL7
ARTHH
8003
ACl6
ARTHH
8003
ACL5
ARTHH
8003
AClé4
ARTHH
8003
ACL3
ARTHH
80032
ACL2
ARTHH
8003
ACL1
8003
0001
ACC2
AC19
ARTHD
ACCH
0002
AC2]
ACC2

. Qoos

ARTHH

80032
AC20
ACCH

0000

0000

5129

6273

5439

7295

1742

0255

0093

0000

0000

ARTHD

ABL1O
0008

ARTHE

AGL

ACY
9999

ACCSH

AC2]
ACCE
ACCH

. 3021

0001
0000
2776
0884

3575 .

1737
1120
4918
2643
0050
0050
AB1O

INT MINUS 1
AND FRACT 1S
FRACT PLUS 1

GENERATE
POLYNOMIAL

APPROXIM
ATION

FOR

EXPONENT IAL

SQUARE
RESULT
SCALE AND
FLLOAT THEN,
EXIT

ARGMNT ZERO .
ALARM S&TOP

15 ARG ZERO
15 ARG NEG

STORE POWER

1602
15869
1607
1568
1577
1580
1585
1594
1603
1608
1616
1586
1591
1561
1582
1596
1612
1578
1550

“1614

1579
1598
1555
1576
1552
1559
1572
1573
1600
1571
1557
1588
1597
1556
1933
1569
1575
1581
1599
1513
1503
1510
1506
1514
1903
1853
1564
1560
1567
1617
1566
1620
1606
1551
1565
1507
1562
1570
1524
1543

1665
1903
1665
8002
1580
9999
1788
8002
1606
8003
1620
1788
8003
1566
1788
8003
1617
1788
8003
1567
1788
8003
1560
1788
8003
1564
1788
8003
1853

. 8003

0001
1084%
1551
1665
1658
0002
1514
1843
Q008
17848
1510
8003
1565
1858
0000
0000
5129
6273

5439

7295
1742
0255
0093
0000
0000
1562

1665

1505
o008
1902

1585
1607
1568
1577
1585
9999
1594
1603
1608
1616
1586
1591
1561
1582
1596
1612
15786
1650
1614
1579
1598
1555
15876
1552
1559
1572
1573
1600
1571
1557
1588
1597
1556
1933
1569
1578
1581
1599
1858
1503
1514

ha58

1858
3021
0001
0000
2776
0824
3575
1737
1120

4918

2643
0050
0050
1505
1570
1524
1563
1558

-

21 S T



¥

"
. L

420
%21
422
4213
424
425
426
427
428
429
430

431"

432
433
434
435

436

437
438
439
440
443
442
443
Lady
445
44l
LY
H68
H&49
450
451
652
459
454
&55
456
457
458
459
460
461
462
463
L6h
465
466

ABL1

ABL1Z

AB13
ABLO
AB1L
AB2
AB3
AB4
AB3S
AB6&
AB7
ABS
ABS

RAY
AUP
STU
SUp
DVR
STL
RAU
MPY
5TU
RAU
MPY
RAU
AUP
MPY
RAU
AUP
MPY
RAU
AUP
MPY
RAU
AUP
MPY
RAL
-ALO
SRT
ALQ
5L0
SRD
RAU
§CT
_Bov
BMI
sup
sUP
RAL
AUp
LoD

00
86
26
17
o
19

00

8003
AB1
ACC3
AB2
ACC3
ARTHY

8002

8001
ACC3

8003
AB7

8003
AB6
ACC3

8003
ABS
ACC3

AB4
ACC3
8003
AB3
ARTHY
8003
ABSB
0002
ARTHE
ABS
0002
8002
0000
ABL2

ABS
8002
8003

AB9 -

ARTHD

<3162
6324
8591
9335
7522
4376
1337
0000
0000

8003

ABL3
ABL1
ABL2

ARTHD

ABI1
3011
2780
8560
7180
5240
Q710

. 4760
7140
0000
0053

FORM Z

EQUAL ARG

MINUS ROOT

TEN OVER ARG

PLUS ROOT
TEN

Z SQUARE
GENERATE

POLYNOMIAL

APPROXIMATN

ADD POWER
ROUND
NORMALIZE

ADJUST
POWER

ALARM

1558
1515
1523
1535
1563
1500
1511
1519
1521
1536
1544

1554

1512
1526
1531

- 1540

1527
1538
1502
1528
1533
1541
1501
1508
1517
1525
1532
1509
1529
1537
1546
1522
1530
1534
1547
1506
1639
1508
1518

1553

1545
1610
1549
1514
1548
1520
1542

8003
1518
1861

.1553

1881

1808

8002
8001
1881
£003
1548
8003

1516

1831
8003
1549
1881
8003
1610
1881
8003
1545
1808
8003
1520
0002
1902
1520
0002
8002
0000
1506
1534
1542
8007
8003
1542
1665
3162
6324
8591
9335
7522
4376
1337
00006
0000

1515
1523
1535
1563
1500
1511
1519
1521
1536
1544
1554
1512
1526
1531
1540
1527
1538
1502
1528
1533
1541
1501
1508
1517
1528
1532
1509
1529 -
1537
1546
1522
1530
1539
1547
1506
1666
1547
3011
2120
5560
7180
5240
0710
6760
7140
0Cco0
Q053



 RESERVATION PACKAGE Rl
RESERVATION PACKAGE Rl
LAAAA U1999 INITIAL LOCN
ACC  UD000  RESERVE ACC

p 1950 RESERVE FOR L AR
P19%1 1960  PUNCH CONSTS C . T
W 1977  RESERVE W “ A T
W19T8 1986  STORAGE GAND ¢
. J197T 1986  PUNCH BAND :

1735 1950 RESERVE
1961 1976 FOR

EOOTH 1932  FIX ENTRY o s
E00AE 1928  FLOAT TO LWR T

EOOAF 1947 _ FLOAT TO ACC_
EOOAG 1830 ~ DIVIDE ENTRY
E00Al 1833  ADD ENTRY

IPTPRE—— Y N S R T - et e

EOOAS 1832 MULTIPLY e = o “' ~””'“”“““““"“

H

E00AO 1882 REV DIVIDE | L o o
E0OAQ 1974 READ ENTRY < ' '
EQOAR 1801 PUNCH ENTRY _

1809 RAU . A0ODO 1987 T GET A00QO
~ LAST CARD OF R1

]

5

4

4

4

3

&

3

3

i

1 . Lo . . . . P . . . e e e e
1 1987 1998 SUBROUTINES ' , .
& .

&

4

4

4

4

N

b

&y

]

- s v T GG < 0 — [ —
T ] - o em e ST S e T
]
. _— - - [ -
R e mmoee e i N ARSI ST [ RS e T it amed
- © e e ———
- P il e e+ e a ke b A £ S 3 T, i
o = < e R S oS - 2 44 o e e v o—r—————— 4 b2 b s % ineemiee e sems ol mmomeniec - _— - —

2.5¢



R O kY N R LR YT

1809

e e o -

RESERVATION PACKAGE R2
RESERVATION PACKAGE R2

'ACC L0000
P 1950
P1951 1960
W 1977
W1978 1986
J1977 1986
1621 1950
1961 1976
1987 1998
EOOTH 1932
EOOAE ~ 1928
EOOAF 1947
"E00AG 1830
EOOAT 1833
EOOAK 1704
EOOAL 1654
E00AM 1653
EOOAN 1651
" EOOAJ 1832
EOOAO 1882
EOCAQ 1974
EOOAR 1801
A0O00 1987

RAY

LAAAA  UL999

_ LAST CARD OF R2

B I L TP R

INITIAL LOCHN
RESERVE ACC
RESERVE FOR
PUNCH CONSTS
RESERVE W
STORAGE BAND
PUNCH BAND
RESERVE

FOR
SUBROUTINES
FIX ENTRY
FLOAT TO LWR
FLOAT TO ACC

DIVIDE ENTRY

ADD ENTRY

FIX FIX POWR
FLT FIX POWR
RV FX FX PWR

RV FL FX PWR

MULTIPLY
REV DIVIDE
READ ENTRY
PUNCH ENTRY
GET A0000

ca i s s o = oon

o e S o

e egn e antaae o

B T I R

‘2,5ﬁ5f



B N N N e L R T

1809

RAY  A000O
LAST CARD OF R3

LAAAA UL9299
ACC Yyoooo

P 1950
P1951 1960
W 1977
wi978 1986
J197TT ¢« 1986
1613 1950
1961 1976
1987 1998
EOCAB 1638
EQCAC 1705
EQOTH 1932
EQOAE 1928
EOOAF 1947
EOQOAG 1830
EQOATL 1833
EOCAJ 1832
EQOAD 1882
EQOAQ 1974
EOQOAR 1801
1987

RESERVATION PACKAGE R3
RESERVATION PACKAGE R3

INITIAL LOCHN
RESERVE ACC
RESERVE FOR
PUNCH CONSTS
RESERVE W
STORAGE BAND
PUNCH BAND
RESERVE

FOR

SUBROUT INES
LOGARITHM
EXPONENTIAL
FIX ENTRY

T FLOAT TO LWR

FLOAT TO ACC
DIVIDE ENTRY
ADD ENTRY
MULTIPLY

REV DIVIDE
READ ENTRY

PUNCH ENTRY -

GET A0000

e

e e —————

et G e RS H 3§D 0 b S o D A M ¥ W%

2,56



® L2 EEPLEELSLSPSPEmrRURTBERFUWY

1809

LAAAA UL999
ACC Yyoo0d0

P 1950

P1951 1960
W 1977
w1978 1986
J1977. 1986

1500 1950
1961 1976
1987 1998

EQOOAB 1507
EOOAC 1605
EOOTH 1932
EOQOQAE 1928
EQOAF 1947
EOQAG 18320
ECOAL 1833
EQOAJ 1932
EOQAK 1704
EOOAL 1654

EOOAM 1653

EOOAN 1651
EQQAG 1882
E00AQ 1974
EQOAR 1801

RAU S AQOCGO 1987
LAST CARD OF R4

RESERVATION PACKAGE R4
REGERVATION PACKAGE R4

INITIAL LOCN
RESERVE ACC
RESERVE FOR
PUNCH CONSTS
RESERVE W .
STORAGE BAND
PUNCH BAND
RESERVE

FOR
SUBROUTINES

LOGARITHM

EXPONENT IAL
FIX ENTRY
FLOAT TO LWR
FLOAT TO ACC
DIVIDE ENTRY
ADD ENTRY
MULTIRLY

FIX FIX POWR

FLT FIX POWR ~

RV FX FX PWR

RV FL FX PWR -

REV DIVIDE
READ ENTRY
PUNCH ENTRY
GET AQDQO

.87



- EQOAW

- AWS
AWZ3

A%S

AWLEG

AU 24

ST0
STL
SLT
5TU
RSB
ALD
BM1I
SLO
CBMI
SRY
ALD
STL
RAU
MPY
HLT
STL

RAY -

MPY
RAL
NZA
, RSL
STL
58
SAB
NZU
AUP
NZU
RAB
5TH.
RAU
MpYy
STuU
RAU
MR Y
RAU
AUP
MPY
RAY
AUP
MPY
RAY
AUP
MPY
SRT
RAU
AUR
MPY
SCT
BOV
STL
RAL
SRT
5TL
RSU
SRT
BMI
sup
ALO
& AP

Sn gl

SUBROUTINE 2%
ARTHX
ARTHE

0008
ARTHF
8002
AWl
AWZ2
AW3
- AWS
0004

AWS

Ave

ARTHF

AWT AWé

AWG AH23

ARTHG
8003

AWE
8002

AWG

ARTHE

ARTHE  AW9

ARTHG
8001

AW10

AWIL

AWL7  AWLD
6602

ARTHF
8002
8003

ARTHG

AWiG

ARTHG
8003

AWLS

ARTHG
BOO3 -

AW 14

ARTHG
5003

AW13

ARTHG
0001
8003

AW12

ARTHF
0000

AW19

ARTHF
8003
0002

ARTHG

ARTHF
0002

AWZS
8003

AWD AW24H

ARTHG

S1INE
BEGIN SINE
SURROUT INE
$TORE
ARGUMENT
1S POWER
OVERSCALE
IF SO ALARM
15 POVIER -
UNDERSCALE
IF 50 SINX
EQUALS X

FORM FRACTL
PART

I5 INTGRAL
PART ODD

IF 80 FLIP
SGN OF X

FORM 5 AS 2
MINUS 2 ALPH
IF 2 ALPH
GRTG 1 OR 2
ALPH OTHER
WISE
FORM SINE

POLYNOMIAL,

APPRUGXIMATOR

SINE TO O
ROUND

ADJUST POWER



AWZS

AWZ2

AW20
AW
AWLT
AWLD
AWl
AW3
AWS
AWT
AWS
AW1Y
AWlZ
AW13
AWla

COAWS

AWls
AWZ1
AW 2

SLT
sue

5L0

STY
RAL
8M

0002
8003
AWS
ARTHF
ARTHE

ARTHF
- ARTHF
ARTHE
AW21
8002
8001
0000
0000
0009
8309
0000
0000
7079
5963
9689
4673
0131
0000
ARTHE
ARTHX

LAST CARD SUBROUTINE 22

AW22
AW 24
AWZ0

ARTHX
ARTHX

ARTHX

AW22

CARTHX

0000

0000

AW23

8862

0000

0002

6318

7111

6T93

7656 " T

L8472
0050

R221

BETERMINE &
PROPER SIGN

OF RESULT
EXIT
EXIT

SINX 1S X

USINX IS ONE

SINX IS ZERO

CONSTANTS

o vn e e o ey w1 B

v e s B amem e e s e

R ) e 2 o SIS RN Y R €3 S L - e

e e s bt e v e e e W bt oM L besen. Rl T el maw o

i e e AP A <" I T 5 B ¢ T < gt o

e e o —— A o S———— e = L W PR Sk O mr— 1

ALARM FOR S U
SINE
2.59



EQOAV

AVS
- AY23

———— -

U

AV24
AVZ2

AV20
AV25

5TD
SLY
ST
RSB
ALO
BM1
sLO
BMI
SRT
ALO
sTL
RAU
MPY
HLT
STL
RAU
MPY
STL

"RSB

548
ALO
RAU

MPY
5TU
RAL
MPY
RAU
AP
MpY
RAU
AUP
MpPY
RAU
AUP
MpY
SRY

RAU .

AUP
MPY
5CT
BoOv
STL
RAL

SRT |

STL
RSU
SRT
BM1
sSUpP
ALO
AUP
SLT
5TV
RAU
NZU
RSL
RAL
sup

SUBROUTINE 21

ARTHX
0008

ARTHF

8002
AV]
AV2
AV3

0004
AVS
AV6
ARTHF
AVT
AV6
ARTHG

8003
AVE
ARTHE
ARTHG

8001

AVY
8002
ARTHF
8001

ARTHG

AV16
ARTHG
8003
AV1E
ARTHG
8003
AV14

ARTHG
8003 -

AV13
ARTHG
0001

8003 -

AVL2
ARTHF
0000
AV
ARTHF
8003
0002
ARTHG
ARTHF
- 0002

8003
AVE
ARTHG
0002
ARTHF
ARTHE

ARTHF
ARTHF
8003

COSINE
BEGIN COSINE
ARGUMENT

ALARM IF PWR
OVERSCALE
COSX EQUALS
ONE IF PWR
- UNDERSCALE
AVS

A e ——

FORM
FRACTTONAL
CAND INTGRL

AVE
AVZ3

PARTS

" FORM 5 AS
CONE MINUS .
TWICE ABVAL
_OF FRACTNL .

a e

PART

__ FORM SINE

__ POLYNOMIAL

o eavmria w e me

__ APPROXIMATOR _

T

- EQUALS ONE

ROUND

AND

ADJUST
POVIER

v o e o s e sme wmees

AV25
AVZ24

AV22
DETERMINE
S5IGN OF
AV20 RESULT
ARTHX .

ARTHX

£ S npe

e e o g — e e



AVS
ARTHE
ARTHX
AV21
8002
8001

CAv2l
0000

0000

AV24

3213
ARTHA

ARTHX

AV22
0000
. 0000

OR MINUS 1
|

.

T OVERSCALE o DA
DISPLAY
cOSX 15 ONE ,
COSK 16 ZERO. . et e e
JLCDSK 1S PLUS e e e

e

i

- AVE 7T BRD T 0011 T AV23 T . ,
AVT 31 8309 8862 . ... . ..MW”LMW_” N
AVS S0 © 0000 0000 '
AVS 199 9999 9999 | e h e e
AV12 157 7079 6318 .
_ AVlSm___-:. (LY ‘_“,-5963 71y
" AVLL 0779689 T 6793
AVIB @ 00 4673 T656 ...
UTOAVLGT 00 "7 0151 4042 7 ™
' AV2Y 10 0000 0050 e - e
s s LAST. CARD SUBROUTINE 21 ,




et m

o

»,
N

g;"f
SUBROUTINE 20 SQUARE RT o L
EOOAY STD  ARTHX SOUARE ROOT -
BMI AUL ALARM IF NEG L . _
SLT 0008
NZU AVZ TEST FOR ZRO e o
5TL  ARTHF . BREAK UP EXP ' '
RAL 8003 AND MANTISSA o o
SLT 0002 CALCULATE
STL  ARTHE . ~ INITIAL X
AUP  AUS AUS
AUS RAU  ARTHE ‘ CALCULATE e _
DVR  ARTHG NEXT % —
SLO 8001 - VALUE e L
NZA AUS .
. BMt _AUS _ TEST FOR_END
ALO 8001
___ALO 8001 AW3 o N .
AU3 DVR  AU9 _ RECYCLE 5
. STL ARTHG Aus e
AUS T RAL  ARTHF MODEIFY :
C ALO  AUL0  EXPONENT_ _
” SRT 0008 -
. DIV AU9 B —
ALO  BOO3 : ,
U 8TL  ARTHF © TEST EVEN OR__
CONZU AUG oDD EXP
. RAU  ARTHG .. Exe 00D
T GRT 0001 ‘ :
L MPY AUl MPY BY SGRT _ .
TTTTOSRD 0010 AUT oF 10 '
AUT S SLT 0002 _ o _ o )
- ALO  ARTHF  ARTHX GO TO EXIT
AUG  RAL  ARTHG ~ EXP EVEN
T L SRD Q002 AT .
AUZ  RAL 8003  ARTHX ~ STORE ZERO . B
AUL T LDD T ARTHX 3201 . SORT ALARM
ALS 00 0000 000} CONSTANTS o A
AU9 00 0000 Q002 .
AULD L4649 0000 0000 n
AULL T Y 03 1622 7766
[ LAST CARD SUBROUTINE 20 L L



o o mss T &

e a8

MODIFIED
INSTRUCTIONS
IN IT
SOAP DECK

AVAILABILITY

READ CHANGES

WORDS
CHANGED IN

CAVAILABILITY

TABLE PUNCH
OUT ROUTINE
FOR COMPILER
SOAP DECK

CHANGES 1IN
PUNCH QUT
ROUTINE
FOR FIVE
PER CARD
PUNCH QUT

BLANK CARD
I E BLANK
OP AND DATA
CODE CAUSES
TRANSFER
INSTRUCTION
70 BE
INSERTED
ANO CAUSES -
LAST CARD
TO BE
PUNCHED OUT

TRANSFER
INSTRUCTION
TRANSFERS
FROM 5 PER
CARD -
LOADING
ROUTINE
INTO
COMPILED
PROGRAM
I E 1999

0959
1052
0992
0970

0931

1042
0990
1138
1124
1039
1141
1252
1990
0940
0900
0918
1526
1180
0985
1242

- 0950

09508
1930
1933
1363
1536
0943
0901
0926
0% 44
0925

0945

Q923
0912
0911
0946
D947
0919
0949
0902
1382
0915
0937
0906
1183
0910
Q0582
0924
1532
0920
0914
0938
0907
1428
0941

1956
1952
1697
1977

1984

1983
1982
1141
0000

‘1982 -

1978
1983
1986
1950
0004
80072
0002
1950
1242
1983
1983
0928
1978
1979
1536
1984
0002
0934
0933
0002
0933
0004
0933
0933
0934
0934
0004
0934
0934
0909
0938
0927
0908
0920
1522
0927
0914
1536
0927
0928
1984
1536
1522
1536
0908

8002
8002
0970
0981
1560
0990
1138
8002
8808
1947

11947

1152
0940
0900

0918

1526

1180 ~
0985
0950 '

0908
0908
1930
1933
1383

0917 .
0943

0901
0926

0938

0925

0926

0923
0912
0911

Oy
0911
0919

09469
0902
1382

0915

1183
0982
0937
09190
1532
0924
1950
0906
1930
0943
0907
1428
0941
0913

o re————

s oo b e

P ]

e b mmw——n - -

[ATE—————— R SRR L

b o e - mates ek &

[

e ba o —————_

B R Y



|

TYPE 6 CARD
WITH WORD
ONE
IN DATA
CAUSES ONE
PER CARD
NORMAL SOAP
OUTPUT
ANY OTHER
TYPE 6 CARD
" . RESTORES
" FIVE PER
"CARD OUTPUT.

D PP

[

- rrn—— P, B R

CHANGED
STORAGE
TRANSFER
ROUTINE
WITHIN SOAP

B T T

CHANGED
CONSTANT
LOCATIONS
WITHIN
SQAP

- ———— s A e e a— RN

.7
CHG INIT RTN
7 PER CARD/
B ' LOADING
ROUTINE FOR
IT .

USES 2
LOCATIONS

0913
0922
1906
l464
1225
1156
1524
11332
1516
1167
1414
1485
0917
1429
1250
0916
1992
1358
0905
09135
1648
1267
1914
1913
0921
1568
0909
0936
6927
1948
1916
1934
1949

1912

1932
1911

C 1931
1915
1186
1187
1292

. 1344
.}105
1455
11088

i 1939
0953
1056
1243
1364
1947
1273
1984
1985
0055
0054
0058
0006
0056
0052

1290

0908
1953
1167
1332
1al4
1990
1485
1960
7565

1977

1986
0921
1984
0902
0938
1648
1532
1568
1978
1913
1532

10927

0927
1998
0000
1536
0800
8888
1911
1931
1290
8001
1915
1998
1951
1977
1983
1522
1522
1522
1522
1468
l468
1290
1290
1290
1290
1290
1290
1290
1586
1988
1951

0008..-

0008
0004
8001
0009
0057

0922
1950
1464
1225

1156

1524
8001
1516
1950
0000
0906

0940

1429
1250
0916
1992
1358
0905
0935
0908
1267
1914
5678
1950
0000
1999
0907

8800

0000
1916
8002
1949
1912
1932
1935
8003
1934

1934 ,

1344
1006
1165
1187
1224
1410
0998
1647
1221
1127
1322
1371
1075
0906
9999
0055
0054
0058
0006
0056
0052
0053

ERY T, v . S wee

- B L

e e

v mewas o e-



v b o < B A0

e+ e T - R s b S

1 70
51 TO
11 1984

9
%8

7T AND 1985

% PER CARD

e v -

a e s v g s

LOADING

ROUTINE FOR

IT
SUBROUTINE
PACKAGES

7T USES 28

P

LOCATIONS

G770 1988

1772
1788
1795
1824
1858
1881
1998
1823 1847
1883 1939
AND 1946

1786
1794
18 8
1843
187

19 2
176

 ALL ARE

e e o e RO i ST b T b

TEMPORARY
STORAGE
LOCATIONS
IN PACKAGES
P1 THRU P&

0053
eooz2
0011
€004
0003

. 1984

0000
0057
0005
0007
1998

1977

1786
1794
1795
1824
1980
1808
1643
1870
1858
1902
1981

" 1881

1760
1847
1978

11982

1946
1823
1979
1985
1283
1683

"1939
1772

1788
1984

0008
0005
8001
0009
0007
8001
0000
1952
0001
8001
1977
1958
0004
1960
1980

1956

0000
0004
1957
1981
1981
1955
0000
0004
1a82
1982
1954

- 0000

0004
1983
1983
1953
0000
0004
1984
1984
1952
0000

8002
0011
0004

0003
1984

8002

.0002

8003

.0000

8002
3000

1786 7

1794

1795

1824

1980

1808

1843 7

1870

1858 77

1902

1981

1881
1760
1847

1978

1982
1946
1823
1979
1985
1983
1883
1939
1772
1788
1964
1998

- T S < S—————— i e -
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?a.L»S'



v s o s st 5

. - .
’ . 3 . -
[
© 4 W | e TR T B2 & & N B B ® ® B N B & & 3 ¥ 8 o & & ¢
*
- 2 © & ©° . o~ o
5 : om
L4 s o ¢ ol - - el
54 % B
- <, ° © © & cfjo~0-0-0-0~ o= olvlalo - «
& 3o ISV cYRe O "
< < 6 s R w‘n/.-l)llo o- alo -
= —r LW u
< o D ¢ O o o\v\\m,\.u’ In/' bl
] 132 08
>~ 1c < c ¢ ° 3 ,n\nuO!n\\.'énV.. hd
L3 L] N 5
°© > o 5 c¥z czcs o o_nan -
e > STy PR AR v s
ez T o e z ¢ = T = e o < «_.Aaaoon)/u«OOOOaJ&l ~
e T d = oF Guos el .
- e3e = 3 & T ) c P 7 -
® Seco PR ¥
= Z3e ¢ ¢ T ¢ I & 3 ¢ © o 2 < =
ez Tt
- €§= = T © © © € o 2 O 2 - o = nm -
cutn o ¥ [
o £y oz T 2oL 2 e o ° M.“:aua( <t >
: Sele T a3 EREY an.?rri.l.n
- X © = 23z © T 23CG;33 o e
- © T T THMzic c s cwmolso © »
»n 1
wlle = = ~::lc o c crejec < °
2 165.53738- 3T
fy g € € L - 2 T ¢ & T ¢ o c i
o [ s e
5 2 ® @ ¢ 2 £ ¢ ¢ ¢ 5 o 9 < '
ot E o
¢ o @ 5 © © £ © © 5 ¢ © < y
o = o
e 5 % 2 3 = £ T & @ % & oS ¢
2 K 2 CHYI wInce
E e ¢ 2 s3ogc I T ¢ ¢ s o 2
c ¢ o <%ci( O B €5 6 i
€ . E]
e € T T1T N Q0 08 :
L B bral LA
B
B < € \
s
o % i
4 [ e e
o & [ PG AT T a2 80133 VEG -
L 8 #es b Gemes
b 2 e HhE & U OB OB o®
4 T .
. -
-
A ]
°
.
o < -
*
1123 314703 axv b}
° © o o 3 > 3 s
RN vfracx—% LY $-¢ evo} 13
s o o & o o o 2 U 3 ~3 S ¥ n &
EECTEE PR =8y 2w Zomratonsaranss: 018 enfooeenal s ssenc mv-tﬁnvmsad n....-hny.m!hlw
o o » 9 © © °© B o - c =~ o I - g A
oz = o e 13 e @ PN ! =
¢ 3 ¢ 5 B @ 6 8 O % 3 o 5 o ~ofe— o - 3
of 58 o smnad o w /7 4 o P J =
© © 6 o © o © B o © a s 1 o - »
ov < o —ovg1=§ o % yd o @ \ [
o ¢ & © 6 © © © © © 2 o ¢ © o ¢ e °
5 BuAviE 180ts — SmIGTIE A3 v ey¥3 ov s
SO
P e oor 8% @ X & B 5 & = @ 0% @ @ @ @ s sz ¥ M ¥ & % # o & & & & 3 s @ ¢ ¥ : e 8 @+ € B ¢
N . "
RYHOVIG  ONIMIM  U3TIWOD
€ 4ot ebog
{3NIR0¥E DRISSIDOESYIVE ﬁdma1u&u7‘kud.k 05y Hiva Q3sd
TINYS TOUINCD €05 “LIND HORNS-GV3E . R siakaand
$L0L9 L N a0d WOUYECHAOD SIHOYW SSIUEHS WNCHVNIIDS Wt



£d -
f..‘ " 3| Bogogogollola
( ] = e
11 o ] 9 0 v vin|n
j (] ¥l jo 6 o uvllaln
. & B ) 0 ¢ o0 offalo
o
a 8 oo v o
-
A foguRogay
8
x
2 e 0 ¢ o
. 3 0 0 o offn{on
R o 0 o offofa
2 o
B 1 aa °o o n:\\ © nlo h:':(n 0o o 0
i
i 3 ‘:)oﬁuaogo-:o I Nl inroRagefo
! . v
Al 2o o @ o0%ajo al Jodo 0 o a
. ;H o LR EIE K]
8 0 0 o ohalo wlin] 8o 0o o e
& 0 0 6 ufalae
] LI I
8 ogogag.
2 o 0o o n
v 5 0o 0 o
L) © 0 o a
¢| wonorago
3 ;o-o‘o‘n :
2y. lg‘u‘ [ RN SRS e
2 20=o 0§-\ R R LR Y R R T Yy g
#| Ragogngo ..‘..l..“ﬁy{.u-,-..x,:..*. aoa o gegoRan:
o o L] i
& Q@ ¢ 0 @ oy -0 ey 0o 0o oin
s - np
k; I} ® o 0 o an ,,,_,'J._.; g =) o
-] 20Ty -
X gl lo 0 .’n,:n-u}icv ,:n;vo“\'o_zn
> . B
A o 0 6 o b )
= M W
Ef‘z’ «ff k| zoRofoto o Em
s o ¥ goavy
o - “ nbtine
3 2 R o0 00 neokese
-~ b
el 8 - [ o - . .
02 B S Lo N
41 22:1, gl la o o o -0l
&5« ) ral
Uz a ¢ o g o0 ) RE TR BN v oa 0 aun
F ) o 14
g i
pesd ~
5] &
i “
Eg - T ge ]
b=
6“‘ a i fluao .
g gé % & armiugd|egny <=
8 3 L r w
. §§ é 8 1L 0Xopogopo gyl gu R
% X @ o - 2
a ¢ O gt By RO mDWn 0 o
w v
5 Vet gl anBona ogogogo,0se o z
F @ PR LT gracRoBoytathiy £
! "
o ® O"'éu"“ .,-n‘; fp 0 0 0%ago ;n 8
e )
g{_ B Ry u,,‘a,t(\‘u:;‘0 W oko n o o uao ']
Bz |
3 LR G LT SR o afn o o ofa %
-] 2
f b ]
’
& a -
4 ¢ B
@ o il
al o g v
)
® o o o ogn ogng gog 20fola o ®
‘ 5 B om koW o to
L] 0 0 @ egufojafojo gu ojo ogo L]
tmlmind il
% ogofogoflnfofololn l»3olotufoec @
. Xinjixpr
® o 0o o offalololejn s g lojollo o E]
[
L] o 0 o 0;0 njognja, A d IOl gnan L]
v .
. o 6 0 o vxofolalafox no 3 o o0 L4
: ° o - a : Arsivigizietel
*o 0’0 o8vlofnfo]ol nluta o B whign o a0 0o b
J netfrfealatng ] el - MU L 10X s
¢ snaoﬁngo:u otofaolnd " n,_,ogoguer)‘;‘.' ng n-ngo-n Odwo [
5
w o
- oo o ofajanlololelntalo arvn o o ol i loengomun o= -
-
. © e 0 o ofnjojojaltadalala n& D0 0 o Natt iV FOwn Oep »
E e g
L3 o O og- oo OB i -
) [N o) 7] Bnle oun.. n o6 o n : ‘4\:;‘:6.5-(1';:;-0 LT -
L] a 0 ¢ ogogo o:.’:n 0 n‘,;ugo afa 0 oollo a0 afn o "nanir.:ugn-oto-o o=0 ®
s & B w A oann
e ofogogogojojojo (om0 0 OO0 o oofngoBofo nfo 0fn n:n Dw0few0 Owa -
8
. -
) o o o afajofnlofjnlin|ojolaln voQy~ o o o offnfolofolaba 0e0f0 w0 Oma e
-
@ o 0 o ofajaleflofnfojuiotalc o afsoa @fn a offr|afololofojoeogom0 0ao -
, - " ~
- ¢ ¢ o ofajofafojofulojoiotons o o odo o nfo o 0 oln g ofvloflofofololosopons oee -
-2 0 - w -
. Es ~| gonogegcofolojajofofiolo|njojacogogugofo o niopoyogofo Qfulofoiojofn|owagned cen -
T % 4 .
M, A R R T R I A T N S S T T S S S Y



Form Mo I
Prirced i W34

Pags 3 of 3

OCESHING MACHINE]
DIAGRAM

533 CONTROL PANEL

WIRING

- BEAD-PUNCH LURIT,
BISED ¥ATH 650 MAGMETIC-DRUM DATA-#R

SITERMATIONAL JUSDMESS MACHINES CORPORATION

COMPILER

..’.‘3
-
[ESPVPNEN

1

2 & s

4 3 &

@ 85 % 6 4@ € @ & | 0y W W s M v ¥ 4

B M B om P B P 0 &

=

e W oW o e e N .
- L3
wogogogulnlejofulngolafola]aunyagegate o oxogugod gy v v ol luju-omoenfomo 0 ¢
CREEIRER N TR I I T SN LR R ETE XTE K]
o 0 o ofuatajpajalo . - w0 vl o oge 0w vl e dRLjel o] ufoesnealfe 0 o0 6
O 0 0 Gffafolofal [N IR N DT [XEEERERTE VR BN .@n gty e ol inenmn®y 4 o0 0
@ A
o v o ofofofelal g fofolaloll v v o ¢ o a6 o o wlatafalifitneuento 0 o 0
AT oz ow » 8
o o o wlalolufolek lul lalul a [ERCRTS TP «a dubedulifhueiangomn o o
. .o 5 -
BORUROR R EAB N2 eR R Ta eron Chegealn w0 o
E R S T R R e i
) « b 8 B b 4 8 a o B J M
O Q0 Ugt S pUTO e " K FTEEETEETENY [T o ol 0 gt g " n,‘-»-u-ﬁyu v 0 o
3 \
o o o of|olejol [ U P I IS TS ETRNRURRTS RS TRS oouw el fol o Julabenangn v v @
-~ a
0 0 0 ofulnfotofn de0
o
Ey
o o 0 a*uvifcfnfoloma
3 . "
" “
1o08080Pavofojofu|mdc
H x 5
R0 0o 0 ogojolnfajoyr
FRa Ral KAl Ral RAh )
o 0o o osolalolalael
e a o nfojolafiafio
o 6 u «fojofelobcfa
nogogogoelnlofotalogn O"an"'-v'.::r.guil- an e
0 0 0 ofufulolafcfolalyfuledn o u v uon
6 6 @ d 374 57500
s » L * - ” - [ - .
0 0 O URA OO O Lo p P s L RPN
"
6 0 o vhatatolol ol dololol i lmergRT o
| SR Y
~agogogoguiojoial- e u)oloaagnga O o aema@pogogolo o ogo
A n
coma*nYclofofu]aloll Joefelalonavcnnnaoacunomovonosnrosona iy
Ty a9 Jricnmamren Q1 b (P SHIOU R DF LT wmsmsmmsrinns
;D ugu ojJolo o aralegpn (),lilllf!ﬂ<‘_':}('Yﬂ(\—-'\u(vnw'f)"ﬂlﬂﬂhﬂ'()"'t‘ 0
2ogagg8ulo 0 vEu o ko o o« L'-lrln-'f;-u-:"w noo nl‘ns‘:r80,,--.:1;,”5;41);'(,
] N H G- s
o o olln o olo o u:u o afeguo foenmneaduecio o ollv o o ollololealn
R e ]
o o i nen u “ o agu o o ojjoflotejo
! 3 A B
“ i 1
‘;0 o o HES ¢ ofn o o n-’n‘iuluzn
2 & L H
%a o ol 6 apu o0 oo o o..u o0
- J F
H ¥ H :
aoanﬂ ro_ n,omcmutn 0:‘0..«\”0
¥ g oo
fa o ol a8 nfaunmo
A
o o « Ao sy
a
B
t 60 .
I
8 3
»
Y &
[ . i
ok
] 5 %
o n%olaf\¥o
& L) a alaln i
= N,
8 ve fome ‘zu".-u'*v--:p N sliogasgngrhingo
- 2 e .
|4 - gl 2] e
“‘?muw\ . -
& NG00 YITN e w?w ‘\.u\« .
5 ~ g
% apegogodolc o wnQugn o {¢ >\$ o
]
® oo clo oo oo a o ajolle)n L' o
Iy % [
ety b
v - ot ST . “ s
9 ‘ . - o [
[ ?, afitv o afroso0oo o “do
LR S H [}
¥ b
0 alta o wh, o ooa u E g0
b “ g (R3]
o degogop e ¢ wnn@efers fa o e o et L& o
| oot [
s [Tt
°
v
-
Rl &
¥ etoa Ao
e 2 0"
= ["y Lot oaye
N mtormarn 3 44
s e ne
Y
® v o 6 u
e o o0 0 o
-~ n v 0 0
. 9 N0 o
-« ogugog s
. 6N all 6 n oo Hewinen OO0
- o n a0 RN TR S R Gengnen DO
L "6 H o 00 ol MO Fhen oeQ
- -
“| w0goOgnYEU ipayoygnga PET R LTI EY: )

2 e & @ 4 B B W I 3 3B W F¥ 3 W 0O O

a2

< o

3.2

3 = OB F M ¥ e &

32

e 9 o

Ed



PO
A Ronde

L

i,
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SAMPLE PROBLEM FOR THE IT COMPILER

1. Discussion: Evaluation of an integral
using Simpson's Rule

Zo IT Program

3, PIT Program

4, SPILT Program

5. Results of the SPIT Program

FLOW CHARTS FOR IT

3.01 -

3,01

3.03

3,08

3.09

3.11

3.12

5,00



g

Sample Problem for the IT Compiler

This program utilizes Simpson’s Rule to evaluate

, jbi (x) dxa

Thd sample problem is concggned with computing
I{p) = y'ain (2p+1) x dx
)
for p » 0(1) 100. The value of I(P) is 2/(2pel),

The program uses the following datas

le HRange
& O 0000 0000 Q0
b c2 3141 5900 50

2e Tolevance:
b c3 5000 0000 A4S
4, ‘The number ef the first statement of the routd.ne providing f(x)
for & given x ‘
ol 0000 0000 0%
The function routine computes
1o« £ (15)
and terminates with
GI2 ¢
to return control to the Simpson’s Rule routine,
The integration muti}xe c«z.)mputea approximations on successively finer meshes
uniil two successive appm;él_n;tions differ in absclute value by less than
5. However f£{x) is never computed more than once for any x. This i done

by using the following recurrence scheme:

3.01



hy = (b-a)/2
VL RIORZ{ON
In=dp ¢ bhy 2.:(5 + (2m-l)n, P
L VLR ¢ S A
ner = Boj

fteration ceases for the loast n, for uhich

n®l,2 coe0p

BI - In¢1!< b, The valus of the intagral is In&

The routine punches, for oaeh -

p I(p) 8 | h

represented as

I3 Y4 C3 - X2,

3,02



SIMPS
ci
c3
i

4K 1
G5
YL Z
6 12
TI3 T
Y6 2
vya ¢
8K 1
Ys 2
12z
¢ 11
Y6 Z¥
Y4

Y3 z
Y7 2
6 K
1z 2
Gl1
Y3 2
Y7 2
G10
Y& 2
Y6 7

?\r‘oijv;m

100 00000

e b of
ONS RULE
c2

R
3K 0K

@22 E K Y

Y4 T ¢
oJ _
LC2 MC1RO
4K 1K1K

¢ 14
8
6 § Y1 X
ZY6
0J
cz M Y20
YS5K C1SY
6
Y3 s vi
Ye s Y2

I'F ¢33 W
Y7 |

J2s ' X Ya

EAD
1K 10
5 X
30T
24
2K

Y
2
2K 24
X 4J
ALY T
s Y6

00 o 20
RANGE AB
~ ERROR
CF O LINK .
o K F i et e mbm e . eeetseemmmnes naveia e emi e
. F_GET END 2
1s=2Xxt3@ F. FUuNeTION 9
F._RETURN_ e
Y2 ¥ R 4
F o STOP ...
M__F“‘CLEARQND . 5
. L F L SET. M
_.F__END_ ITER ________ ...
F___SET P 3
FSET LINK
_F_TO FNCTN _____ .
2 F__COMP END 8
P LANIT INT .
AU S
Fo_ L
XY2K YT7TK F INNERSUM
F' SET LINK 11
F TO FNCTN 7
F NEXT DEL 6
X Y3 F NEW INT
M Y4 R F - CHCK END
F
F NEXT G
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FLOW CHARTS FOR IT

Flow charts for the IT Compller are not included .
" in thie edition of the write-up as ‘they are not yet available

" for rcproductic-n. It is expected that the flow charts wﬂl

A

‘be reproduced in the pear future and will be a.vailab‘.tre upon
_requoat {rom Mr. F. E. Rosa, Applied Programming“

Publications, IBM Corporation. 590 Madison Avenue, ‘Now
© York 22, N.¥. M'“ |

. Notice o£ the a.vanabnity of the IT ﬁow charts will

. bo given m an I.BM 650 Bulletin as soon &s possible gube

‘ uequont to mprod\xction.
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ERRATA

2,1.,001. IT Compiler

SOAP listing of the Compiler

Card No, Should reads

793 | LDD  MIDA  TKNZL 0940 69 1802 ‘109 |
799 MYL LDD  MLlA TKNZ2 1178 69 1802 1194,
A793 MIIA SLO 8002 l82 16 8002 1852
B793 STL  ABVAL ML 1852 20 0366 1291

The. above changes are corgections'to the compiler and do not represent

misﬁrinta in the listing, The compiler as distributed would construct a

incorrect translation of Relational statements where'tﬁe right hand members -

were of the form!
. U

X X} V A, VIﬂ' VQ

W ‘ ‘

whers V; and V2 are operands and £} an operation,

The above /i changes should be made in the 7 per card deck-which is in

standard 7 words per card form,

4.00

e J T - . P ot hnpdo® , . 5 —



2. Frrata in the Description

1) Page 1.1 : 2nd line after subroutine error listing should read

** than 10™°° the computerseceee

2) Page l.Ll, 3 Program and remarks under b), (i) should read:
l: I2 « 11
2: 6, 15, 0, 1, I1-1,
3: 6, 13, 0, 1, 1~L,
4e ON (15, 13) <0
5¢ 6, I4, O, 1, Il=l, ,
6: CN (I5,I3) « CN (I5,I3) + YN (I2, IA4) x ¥N (I4,I3)
72 H
The matrix B is represented as the matrix CN, whose (row) dimension

must be specified. Statement 1 sets the correct dimension.

3) Page 1.45 ¢ Program (II)
Lth statement : Ill should read °'IIL""
5th [ X ] g Ilz [N [N '0112.'
8th 2o 3 m Be LR ] DOIIzib

L) Page 1,46 3 Program (II)
lét statement should read:
| 05 Cle YI2



ERRATA JIL ‘ 650 Library Proprum-File No. 2.1.001

**Intornal Translator (IT), A Compiler for the 650,'° By AJJ.Perlis

JW.Smith, and H.R. Van Zoeren.
In the SOAP listing of thoe Coupiler,

‘Card No. Should read:

804 _ LoD 197L CENN 1139 69  19m 168l

The above changes are corrections to the compiler and do not reprosent
misprints in the listinge The compilerlas distributed would construct
an incorrect translation of Relational statements where the right hand
members were of the form:

U

eooV v, LAV,

W

where Vl is a numerical constant,

The above change should be made in the seven per card deck which is in

standard seven words per card form.



PRO& RAM FoR.
Fom—@mu

- STATEMENTS To IT‘ |
| STATEMENTS



SO PLEP BN

STARTY
RESET

CNPRA
READ

ENDCN

AREAD

SwY
IR CA

RZTS
PACK

‘SUOAI

TRALSB
CNPXD
SUBA2
TR AA

.NIT &

nrvy

m »

BLR
BLR
BLR
BLR
BLR
BLR
BLR
8LR
BLR
REG
REG
BLR
SYM
sYM
SYN
SYN
RCD
RAL
SLY
NIy
STV
sT0
STD
ST
L00
$TD

. LDD
STD .

STL
RAL
NZE
RAL
sLo
NIE
00
RCO
RAL
SLY
NZU
SLY
NIV
LOD
$TD
L00
$10
RAL
[ 34]

- NZE

SLY

- NIV

RAL
LoD
$T0
STL
AUP
LoD
L00
sST0
100
$T0

$T0
RAU
ST0
STL
STV
RAL

. STL

ALO

PROGRAM FOR FORTRAN
STATEMENTS TO 1T STATEMENTS

1000.

1150
1200
14%0
1500
1600
1821
1900
1948
R1951
P1977
1990
START
RESET
STORG
$uBSC
1952
1960
0001
. STARY
1AD
SWa
SwS
CTVAR
EGHTS
P0010
CNPXA
SWPKA
TESTA
1AC
AREAD
TEMAE
ENDCN
AREAD
6575
1951
1960
0001
READ
0001
Pace
CNPKA
SWPKA
N2
sw %9
TEMAE
TESTA
N2TS
0002
N2T &

LIR ¢

TEVPH
P0006
PACKA
TJIASW
[4.144]
SWPKA
PACKA
Sw 39
SWwH
Sw 60
1960
Po008
1AC
P0009
TESTA
TESTA
TENAE
0002
N2T &
TEMAE
0002
TEMAE
1aC
(4114 ]

CNBIS
1AC
CN F1
1899
TESTA
PARNL
NZTT
ONE
1AD
14D
PLUS
sw 60
ONE
NLTSA

1010
117
1210
1454
1%19
1699
1830
1930
1949
1960
1986
1998
1999
0228
1961
1962
RESEY

PACK
SUBAlL

1830
6400

swY
TR CA

N2
N2TS
T uc

suB x

TRAIB
TR AA
SUBA2
TR AA

STP R

6003
SUB A

MM L

moa

m L

FUNCTIONS
NONARITH ¥
EQU VAR TA
JIBASE TBL
VARBL TABL
STARTNARLT
PACK BAND

READ BAND
PUNCH BAND
coMP GO TA

READ FIRST
CARD
TESY FOR

SUB A

SUB A
Sus A

SWITCH PKA
1S WD END
FRST WO IN
PACK BAND
IF NO RD
NEXY CARD

IF YES
PUNCH HEDR
CARD AND
REINITIA
LIZE
PACK S Al

susa

PACK SW A2

SWitTCH 3
STATEMNENT

0 TEMP
TEST 5 CHA

FIVE. CHAR
INDEX

STORE
WORD

LT PARNY
ADD Y0 COV

sUB 10 COU
SET W 3

1999
0228
0015
0021
0026
0033
0039
0045
0001
0007

0089.

0095

10092

0050
0057
0011
0019
0027
0022
0010
0101
006%
0071
0076
0083
0038
0145
01%1
0107
0013
0069
0100
0104
0061
0051

0009

0012
00186
0035
0043
0000
0006
0201
0061
0063
0119
0025
0265
0037
0056
0138
0053
0150
0251
0157
0062
0115
0121
0067
0207
0315
0169
0077
0106
0059
0017
0301
0109
0113
0171
0085
0112
0219

0139

1952
1960
0001
1999
0030
0036
0042
0048
0004
1986
0092
0098
0047
0003
0010
0014
0022
0010
6515
1951
1960
0001
0050
0001
0051
0092
0098
0054
0060
0014
00s87
0104
0002
011%
0154
0012
0215%
1982
ooss
0066
0053
0098

. 0088

0060
0016
0072
1960
1984
0003
1985
0067
0047
0014
0002
0115
0014
0002
0014
0003
0110
0169
0122
0003
0059
1899
0047
0206
0112
0066
0030
0030
0365
0072
0066
000¢



NZT9A

™m w

RO

N2T10

S
N2

AL

L8

183

AL

(<)

J1

SCaN

™

Sw
™

™
™

v
™

144

m

AL

m

m

L1

an
RN

He

RJ

L00
LDO
s10
N2E
Loo
$TD
aLo
MZE
L00
$T0
sLo
RAL
$TV
NIE
RAL
$TU
NIE
RAL
HIE
RAL
STV
SRTY
SLT
STL
RAL
Loo
nv
sLo
SLY
NZU
SRY
RAL
STL
sTD
LoD
STD

- LDD

S¥D
LoD
STD
LOD
STD
LoD
STD
RAV

st

$T0
LOD
N2U
ALO
ALO
STL
RAU
sup
NZU
supP
N2V
suP
NZU
sup
N2V
sup
N2V
sup
NZu
AUP
(3 41)
RAL
SLY
ALO
STL
RAL
SLO
STL
STV
NZE
LoD
801
RAU
LoD
STOD
LOD
870
ALO
SRY
STL
RAL
SLO

SOA
RAY
NZU
SRT

SwH
Sw 99
sw 60
NIT)10
ONE
Swéh
CN A3
Sw 59

SwS
Myl v
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[-3%.13
0167
D212
0002
1227
o187

0278
0361
0216
0572
0526
1039
056
0989
0374
i31%
0429
1115
0535
Q625
0479
0685
0843
0648
0538
0735
0399
0334
060%
0622
0%29
0170
0878
054b
6622
0535
0517
0673
0378
0%7%
0683
0738
0629
0329
0545
0487
0203
072%
0300
0557
1363
0r23
0679
078%
0392
0613
1069
0778
1181
o787
0%9%
0152
0559
(381
0?29
1077
0434
0667
G024
0837
C672
8002
0657
¢330
0676
0463
0168
1119
GaZe
1139
Q060
1189
0594
1127
0382
1239
Q646
1289
0694
1051
0072
1177
0632
1339
0820
0617
o8zy
0478
07122



259
%60
9561
462
563
864
963
966
867
%68
569
$70
571
872
573
574
57%
576
377
578
879
580
$81
582
583
8584
585
586
587
sa8
%89
. %90
591
592
593
596
595
396
597
%98
599
600
401
602
603
606
605
606
607
608
409
610
611
612
613
[30)
615
616
617
31 ]
619
620
621
822
623
624
625
626
827
628
829
630
631
632

633

634
635
&36
637
438
639
640
(12
642
(13}
[ 113
(13}
646
[13)
[ 21 ]
(13
650
6951

v ce
TR Wi
IR N

n2ve2
v B2

RITCS

ABNUR

TR MC
TR JN
TR 20
TR HE

TR HN
TR WO

TR MR
NZTB3

2T Ba

TR KA -

TR LG
NZTBG
™ DH
TR HR

NZYa?Y

TR HO

TIASW
TR EX

TJI8S5%

IR s6

TR RF

TR W

sLT
L Y4})
SRY
ST
RAL
sLO
STL
N2E
RAL
LDO
ST0
RaL
SLO
STL
KZE
SuP
BMj
AuP
LoD
STD
AUP
SRT
STL
$TD
0D
L3 4]
LOD
810
LoD
STD
LoD
sT0
SLT
5T
RAU
SuP
STy
NZu
RAL
NZE
LOD
3TD
RAL
NZE
PCH
RAL
ALO
STL
LoD
SDA
RAL
SLO
STL
N2ZE
LoD
STD
LoD
LDD
RAL
NZE
SLY
NZU

sup -

BMI
{4 4
STU
RaL
SLY
NZU
ALO
SLY
NZY
SRY
NZU
PCH
RAL
SLO
STL
NZE
STL
LoD
RD1
PCH
RAL
sLo
N2E
RAL
Loo
$T0
STy
ST
ST0
370

0002
K2TC8

0002
TEMAB
fAE
ONE
JAE
NZTB2
TEMAA
FIVE
TAE

“1AC

ONE
TAC
™™ DG
ZEROL

ZEROL
TR HB
oure
2EROL
0002
TEMAB
[AF
NN L2
% DI
NN L3
STORE

POO06
SW FB
SW %4
0002
TEMAB
1AF
ONE
1AF
NZTB3
PO0OS
IT7 B
FIVE
1AF
TEMAB
SW 54
1977
TX DI
ONE
X D!
STORE
STORE
TEMPF
ONE
TEMPF
HZTB6
STOPN
Sw 54
Sw FaA
aur 1
TEMAB
N2TB7?
0002

ZEROL

TR HF
0000
POO01

P0O0G -

0002
TR RF
LAST

0004

0002
TR RF

1977
TEMPF
ONE
TEMPF
TR RF
P000S

1991

1977
Sw 54
STOPN

LAST

TR SG
out @
P0O001
rO002
PO00S
PO0O0S

T

TR
R

2y
TR

X

c8

HB
JL

L.24
JH

£

ABNUM

a7

TR
TR
TR
5w

cs

HC
JN

34

TR UC

8601
STORE

TR MR
TR KA

oure
TR HP

NZTB3

TR LG
NZTB3

™
R

(X<}
1s

oute
NZTB7

TR

T

TR
TR

TR

HC

S

EX
SG

STOPN

PUNCH
ourT19

8001

TR

vc

GTORE TEM

DECR SMIFT
COUNT
STORE

TEST

TEMAA TO A&
RESET SHIF
COUNT

DECR wWORD
COUNT
STORE

TEST WORD
TEST TEW &
FOR HUMER

RESTORE

MEXT PCH
WORD INSTY

PUNCH STOR
INSTR

PUNCH BAN

LA TO TEM
DECR SHIFT
COUNT
STORE

TEM AB TO
ANY MORE

MODIFY KEX
PCH WD IN
HODIFY PuUN
STORE INS

COUNT

TES?
SET Sw 54
ERROR STO

TEM AB TO
TEST

TEM AB TO
HIGH ORDE
TEST FOR
NUMERTC

INSERT ¢
IN LAST WD
OF PUNCH
STATEMENT
ouTPUT

INSERT OF
I LAST wD
OF READ
STATEMERT
ouTPUY

0722
0179
04684
0191
1619
3093
or7r2
[ LT ¥
6170
04s?
L1243
0892
Q707
0822
0406
0733
0241
0744
0645
0218
0870
0291
0497
a750
0456

0262

0268
082%
0u98
1101
0835
0341
0800
0850
1565
0757
0922
0506
0260
0887
0391
0805
0659
0667
G140
0356
1219
0972
0318

0568

1277
osss
1022
0534
1389
0695
0288
0all
0500
0767
0920
1327
1331
044}
0950
0873
0380
0046
0503
0158
1050
0511
1765
1072
0626
1377
0935
1122

0584

171%
0%8s
0844
0547
o807
1439
0587
1100

‘1618

0165
0634
0430
13681
0682

| 0002

0733
0002
0212
1089
0066
1089
0170
0127
0102
1089
0003
0066
0003
0024
0686
0744
0686
1415
0267
0686
0002
0212
0453
0609
1465
0872
0395
1101
1982
0238
0384
0002
0212
0453
0066
0453
0659
1982
0140
0102
0453
0212
0384
1977
1465
0066
1465
0395
0395
0181
0066
o181
0288
0542
0384
0428
0564
0212
0920
0002
1331
0686
0794
0000
1977
1982
0002
0807
Q461
0004
1765
0002
0807
1977
o181
0068
o181
0807
1982
1991
0547
1977
0384
0542

“1100

046)
1718
0931
1977
1878
1979
1980

071719
(131
019}
1415
1093
0rr2
04a2
04k
0650
075%
0492
gr07
0822
0608
C&yl
024
0645
0684
0218
0870
0291
0457
038
06456
0262
0268
0825
0498
0165
083%
034}
8001
033%
156%
07157
0922
0506
0260
CBEY
0391
080sS
0556
0667
0287
1277
1219
09712
0318
0548
0659
088s
1022
0534
1389
069%
0659
0695
oTy7
0767
0267
1327
0920
Oda}
0870
0873
0380
0937
0503
0158
1715
0511
cl58
1072
0626
1377
093%
1122
0504
0542
0985
084a
0499
1627
1439
0597
8001
1815
Q16%
063a
0630
1381
0482
ove)d



652
653
834
433
656
857
658
€59
[ 1.1]
a6l
@62
[-1.3]
S64
[ Y1)

666

(14
668
669
@70
[ 121
672
(Y2
(3
[ 343
(%)
%44
6718
679
680
681
682
(L} ]
684
1}
[ Y.
687
[11]
&89
890
[12]
e92
693
6%
&9s
€96
&97
(1]
699
T00
™

02

703
708
708
708
707
708
709
710

Tl

12
733
714
15
716
n7
118
719
T20
mn
T22
123
26
128

127
128
729
730
™
732
733
T3
738
736
737
738
739
740

781
142
743
Ta4

TR wF
TJ 10
T4 10
TJi0A
TJ108
TSTPR

ouT30

our3)

T4 20

¥X DF

TR VO
TR HL

TR 1S
TR HR
TR UP
TR J2
Tx DO
™ 0J
TR DK
T 08
TX DM
Tx 0C
WLl

TR HM

R LD

TR MO
TR WP

T 6Y
N2TC1

NZU?
NZU2
NZU2A
TJ BA

s
™ e

&YD
RAY
LOD
Loo
LOD
LDD
N2V
57U
suP
RAL
LOO
Ray
L.DD
LOO
RAU
SRT
SUP
AuP
5LY
LoD
SLY
Loo
SLT
Sup
SRT
ALO
RAU
LoD
801
STY
LoD
STY
LoD
STD
51D
LDD
5TD
RAU
RAL
RAU
RAY
RAY
LoD
STD
.00
NZU
LoD
ST0

‘RAL

LoD
S$T0
AUP
NZU

aMl

RAY
AUP
ALD
SRt
STL
RAL
ALO
STL
LDO
RAU
LoD
N2U.
BM1
AUP
LDD
STD
RAYU
LoD
$10
RAU
N2V
LOD
SRY
RAL
sLO
N2E
RSU
Loo
NZU
sSTY
NZU
STL
L3 (Y
LoD
$LO
[§:1eJ
Sia
SLY
s

P300S
TEMAG
™ 4%
T4TPR
TSTPR
TR JO

TEMAC
8001
LIR Y
ouT3o
PRODY

Qut3l

TEMAC
0006
8003

NINE
0004a

0002
our )
0002
8003
0002
LIR Y
LTR 2
1991
TR YO
TEMAC
outr 3
TEMAC
our 3
oyre
TEMAB
TR HB
ourp
LTR O
LTR &
LTR K
LYR &
LTRKM
%« BB
3w 50
TR HB

“NZTC)
Sw BA

Sw S0
LTR P
Sw 8F
Sw S0
LYR E

TR kP
LTR B
MULTY
TEMAA
0002
TEMAA
[AE
ONE
TAE
LIR X
LIR J
Svw BG

TR KP
8001
Sw BA
Sw S0
ZROB
Sw BA
SW 50
TEMAB
NZTCS
LR L
0002
8002
LIRFH

TEMAD
KZy2
TJ 8A
TEMAC

TJ 8a .

TEMABR
TEMAC
Ut »
ONE 1
8003
TEMAE

0003
TEMAF

out o

T4

10

suaJ
sueJ
SusJ
susJ

1J

TR

20

KK

SUBE

TR

(4.9

SUBE

™

TR

TR
AL

™"
TR
TR
TR
&w
AL
TR
TR
TR
TR

TR

R
™
TR

[ 4.9

HL

Jz

15

HK
JP
J2
54
HL
HL
HL
ML
HiL
(3]

LY
HA

L3

LX)
c2
Lo

N2TA?

TR
TR

AL

sw
IR

Sw

P
HL
KH

HR

a1

sueJ
STOPF

TJ

SA

STOPF

T2

IR

]
Ji

PRECEDE
LOCATION
NUMBER OF
LAST VAR]
ABLE IN
READ OR
PUKCH
STATEMENT
BY 1

EXIT TO
PUNCH QUT
PUT AND
CONT INUE
PROCESSING
STATEMENTS

SIGN

STORE DIVI
STORE PLUS
STORE MINV
STORE RIPA
STOR COMMA

6783
0794
0028
0a28
1300
o172
1431
1035
0970
Y677
1085
0338
0748
0598
1301
1172
0833
0591
1527
0987
0190
0647
0736
1143
1351
0857
Qa3
1489
0894
0697
1020
0549
1070
Q117
1350
1865
0676
0694
0596
[+1.XY)
0llé
0168
0382
0388
0829
1400
0404
1269
0879
1550
0603
0929
1700
0633
0454
0553
0973
1481
1037
0930
1193
1322
0592
(L 1]
1531
1750

0703.

0656
0513
1319
0506
0561
1087
02486
[1.2%)
0576
1372
1029
1137
(1133

. 0698

0867
0040
0040
0034
1243
1965
1220
1800
1539
0496
0917
0878

19481
0212
0497
i631
1a3}
0497
1035
0167
85001
0s80
0338
N561
0598
1301
ole?
Q00e
80063
0222
000s
0190
0002
0564
0002
8003
0002
0480
1135
1951
0697
0ls?
0923
0167
0923
0267
0212
1415
0267
Q747
o797
0847
1222
1272
1185%
Qa7e
1619
05%3

0116 .

0&Té
0532
0603
047e
01588
0653
0656
0907
0419

Q127

0002
0127
1089
0066
1089
0795
1577
0684
0703
0656
8001
0116
0476
0957
0116
04676
o212
1372
0979
0002
8002
0240
0698
06212
0040
1243
0le?
1243
0212
0le?
1023
0084

- 8003

0014
0003
016

0931}
Qo028
1250
1250
1250
12%0
0736
[+L 24¢]
1e77
108%
0491
[ %)
1251
0s89]
e
0833
0591
1527
0887
1251
0647
049}
1143
1351
08s7
0a9Y
1489
G334
0549
1020
0&76
1010
0717y
G200
186%
0676
038e
0549
0549
0549
0%9
0549
[k 1.1]
caz9
oT1?
0404
1269
0879
Ge97
06Ce
0929
1339
Qase
0929
0561
0973
1681
1037
0530
1193
1322
0592
0648
1531
1087
0504
1550
0513
1219
0700
0561
1087
0549
0817
0332
13%0
1029
1137
[+1:1%.1
0124
[:1-1%4
12%0
09aa
1120
094a
1965
1220
0678
1539
04%¢ -
0917
087% .
0967



T43
T4
167
Ta8
749
750
751
7%2
753
796
755
756
757
758
759
760
761

762
T6d

T64

785

766

T67
768

769

770

771

172

773

T4
779

el
177
778
779
780

‘T ogF

21 DY
TR ik

R ®KM

TR K§
TR JL

TR IM

NITDG

TR IN

TR 16
NZTD6

TR 1P
R 10

I €1
N2TEL

¥R LH

IR JR

NZtrJ2
IR J¥

v es

Ut O
2y Fa

NZYEG
™m Jv

RITE?

NZU
RAL
SLY
5TV
ASL
ALO
STL
L00
STD
LoD
$TD
$LO
STL
STD
$T0
$70
LoD
EX]
STL
$TD
STD
sTD
L00
ST0
Ml

AUP
sSTU
SLT

NZY

ALO

STL
AUP
BMI
AUP
STU
SLT
NZU
ALO
STL
LoD
AUP
NZU
AUP
KIV
AUP
NZU
Loo
SLT
NZU
ALO
STL
LDO
570
RAL
STD
Y
Loo
$T0
STU
RAL
NZE
LDO
ST
RAL
NZE
RAL
RSL
ALO
STL
RAL
NZE
STUY
sLY
[ 244
sSup
aAup
sLY
st
RAL
NZE

" RAU

Py
LOD
RAU
NZE
RAL
ALO
STL
STV

sT0
LDO
$T0

8002
0003
TEMAF
8003
TEMAE
TEMAE
aw HB
sw %6
SW HA
Sw 90
8002
Fé
E?
Fe
F9
ONE 1}
DIM 1

IV

TR

()}

114

our %

TR

TR

TR
TR

Sw

TR

5w

TR
L]

27
R

TR
TR

TR
TR

Z7
™

1F

L4

Kl

$7

HB8

16
Kl

El
1]

1
(3]

1P

€5
L

sue Q

™
L

t 14

JT
47

€5

NITE?

T
T

Fa
Fa

ouT 0

R

(X, ]

SW 36

0967
1622
1581
1989
1017
092%
1369
1067
1073
1472
18%0
107%
1187
1320

© 1950

0905
o611
1237
1293
0T26
0614
0664
1370
07176
1401
0955
0661
1551
1057
0312
1522
0554
1173
1727
1025
1701
1107
0362
1572
0714
0826
1751
105%
1739
1343
1777
0582
1801
1257
0612
1722
0706
1287
1731
1851
0761
0202

1470

1105
1520
1772
0876
0632
0252
0316
1872
1570
1972
1419
1877
0528
0734
1720
0578
1781
0628
1223
1229
1770
1279
0933
1273
0682
0302
03¢6
1323
1469
1373
1217
31620
0526

oeel

1789

1422
8002
0003
0164
8003
0014
0014
1270
Q002
0975
0476
8002
0467
0297
0052
0208
0084
0290
0373
0161
0261
1117
1123
1129
0354
8001
0167
0002
at11
0167
03713
0&19
0826
1871
0167
0002
0Tl
0167
0161
1420
Q247
1055
0084
1343
o222
1731
1235
0002
0711
Q167
1117
00as
0261
0297
0208
0297
[LL2%;
0052
047
1117
0876
1179
o9
0261
1570
1117
1117
0014
0014
0373
0682
0167
0001
1781
0222
0187
000}

0167.

8002
1720
0167
02%0
1285%
0161
0883
0918
(Y% 4
GIle
0367
1623
1329
o188
1329

1472,
1561
1589

1017 |

0925
1369
1067
1073
0855
1073
1079
1187
1320
1950

0905

0611
1237
1293
0726
0614
0664
1370
0776
1415
0955
0661
1129
1057
0312
1522
1415
1173
1727
102%
1420
1107
0362
1572
071
07176
1751
0706
1739
0714
1777
0582
0776
1257
0412
1722
1415
1267
0582
1851
0761
0202
1470
1105
1520
1772
1877
0632
0734
0316
1872
1972
1972
1619
1877
0528
0883
1720
0578
1720
0628
1223
1229
1770
127%
0933
1273

0931 |

0632
0366

1323
1469

1373
1217
1820
0926
0002
1789
0732



2/

as

838
439
840
as)
862
843
[ T23
[ 23]
8466
847
(LY )
8469
850
851
852
853
854

855

856
as?
as8
859
860
861
862
863
866
865
866
867
868
869
870
871

-872

8713
ar%
ars
876
ar?
[ 3¢.)
879
aso
(1)}
a8z
883
[.1.13
885
886
[.1. 14
1.1}
889
890
891
692
493
894
a9%
896
897
av8
a9
<00
901
902
903
904
905
906
907
908
909
910

911

212
913
914

915 -

916
77
218
919
920
%21
922
923
924
2%
926
927
°02e
°29
930

AL
-1
Sw

IR
56
36

JTEST
JSTOR

JZERO

mw

TR
TR

R
AL
IR
™R

R
TR

TR

iv

1y
1A 4

12
UN
1%
144

JA
[ 43

JC

NZYE®

TR
TR
TR
27

TR
TR
TR
2t

TR

J0
JF
JS
E9

oK

TRASMK

FLO

FLOZ

Sw

TR
m

2y
TR

Su
IR

™
™

™m

R

KA

UA
LP

Fé

KF

L8

[.4})
oL

ve

ox

RAU
Lod
STL
Rau
RAL
NZE
RAL
L00
RAL
aMi
RAL
NZE
RAU
Lon
STL
$TD
Loo
LoD
ST0
NIE
LDO
SLT
RAL
L0OD
STD
RAM
LoD
ST1D
LDOD
NZE
LoD
LDD
LDD
LOD
ARAL
NZE
RAL
HZE
NZE
RAL
LD0
LoD
LoD
LDD
RAL
NZE
RAL
[34)
LoO
$7T0
STL
RAU
sLY
aypP
5TV
Loo
LoD
570
Loo
s$TD
RAL
SLY
STL
RAL
aup
LoD
RAL
syP
NZU
AUP
sTU
LOD
SRY
STL
RAL
sLO
LDo
$TD
STL
RAL
AP
AUP
STV
AUP
RAL
STU

LOD -

$TD
RAL
AuP

$T0
$TL

TEMPH
TEMPH

1990
TR LO
TEST
Sw KB
Sw MA
SW NA
sw 62
sw 359

3UBJ

Sw
TR

56
17

JTESY
JZERO

TR
TR

KK

v

SUBE
TRA K

AL
TR

TR

KN
v

HC

TR UN
SUBE1

"

TR
™
TR

2t
R
TR
TR
TR

KK

1z

KK

KK
4
v
KK
KK
KK

QuT12

ouvli

zv

TR
TR
T
™

F2

(13
v
KK
KK

ouTié

R

Jt

TRAJK

TR

TR

JP

SH

FLO 1

™m
a1

uw
Fé

4002
LN

T 1

R

Uw

8002

AL
R

TR

LP
(-]

ax

SWITCH 56
BYPASS
INSERTION
OF L AND R
FOR
SPECIFIC
VARIABLE
OF ARRAY

0732
0616
1569
0002
0002
0352
0756
0983
0836
1719
1307
0563
1267
1769
1573
1379
1255
1523
ore2
1870
oaTe
0402
1473
1831
06452
1970
0502
0491

. 0852

0602
0806
0652
o102
0752
13587
0802
0856
1819
0852
0906
0902
0952
1052
1102
1407
0663
0516
0648
04666
1869
1252
0564
0678
1839
1805
07%2
0147
0956
0462
1969
0368
185%
0616
0803
0811
1723
0765
1773
1317
1302
0853
1873
1352
0809
1367
14587
0524
0512
1106
1026
1881
1873
0574
1402
0655
o713
02s8
0tls
0624
1033
0641
0897
1339

0161
1569
0297
097%
0297
0756
0879
o83e
0014
1673
0208
0756
0014
1573
0212
0002
0lés
1329
0267
0474
0497
0004
0976
0T84
0267
0014
1305
0267
1329
0BO&
0709
1355
1405
1423
0297
0856
0léh
o806
006
0197
1455
1555
1705
1755
¢208

0516 .

0797
0212
oll6
0476
0212
0222
0006
1900
1900
0196
0003
0759
[]e2.1.]
0215
1900
0004
1900
1056
0764
1026
1317
0066
0118
0849
04a9
1076
0002
0164
0003
0066
0759

- 0003

0759

0576
006¢
021%
021%

0066
0256 :
1990

0861
1417
0728
osee
0994
0332
0060

Oalé
1250
0002
1379
0352
1307
0983
0491
1719
1523
05613
1267
1769
1251
0666
1255
1237
0782
1870
0870
0402
0613
1831
0491
1970
0aTh
049l
0497
0691
1357
0782
0491
0491
0691
0802
16423
1819
1355
1407
0902
0%91
o782
0491
0491
0663
1755
1082
Q466
1669
1865
0566
0678
1839
1805
0753
0725
0956
0462
1969
0368
1859
0616
0803
0811
1723
6679
1773
1873
1973
0853

8002

0388
0809
1367
16457
U526
7512
1106

' 0564

1881
1873
0574
8002
1302
0713
1402
08lse

T 0624
11033

0641
0897
13398
076’

/0



931
932
933
234
239
936
937
38
939
340
Y6l
942
L LY ]
L T1)
945
246
947
948
949
950
951
952
9%3
954
9%5
956
957
958
959
960
961
962
963

1)

965
956
2467
9a8
949
970
97}
972
973
LxLs
97%
976
977
978
979
980
981
982
983
986
985
986
987
988
989
990
991
992
993
996
995
996
997
998
999

' 1000

1001
1002
1003
1004
100%
1008
1007
1008
1009
1010
1011
1012
101%
1016
1019
1016
1017
1018
1019
1020
1021
1022
1023

o PO b gt 50

ALY-]

MASK]

MASRE

. TR LK

TR SE
TR LO

TR L

suBJ
susal

INSYR

J1
J2

STy
RAL
L.DO
T"wu
Loo
spa
SLO
RAL
SLO

. MLE
LDD

sT0
Ray
sLO
STL
NZE
RAU
LbD
$7D
LO0
anl
ALO
LOD
ALO
LoD
RAU
NZE
sLO
sTL
RAL
ALO
STL
RAL

99
NZU
sy
sue
ALO
sUP-
sue
RAL
RAL
RAL
RAY
RAL
RAL
RAL
RAL
RAL
RAL
RAL
AUP
STy
RAU
LOD
RAL
RAL
00
LoD
RAL
RAL
RAL
RAL
RAL
RAL
RAL
RAL
LoD
RAL
RAL
STL
STL

sTD

RAL
(L] ]

Sw b1
MASK]
TEMAB
1161
MASK2
YESTO
cnate
0000
TEHAB
1171
LTR Q
TEMAB
0000
ONE
At
R LO
™ OHL
™" LO
TESY
1991

Sw KA
sw LB
T* 08
T C5
LIR @

ONE
1990
1990

ONE
1990

1Al
9999

NZTAT

MULY

ZEROL

TEMAA

LR €

LTR E

FIVE

TEMAB

F?

W HA

Fl

F3

F5
1990

TR L0
1899

- 1899
1977
1977

P000)

TEMAC

TEMAC

SLCOM

Sw 8D

outi?

Fo6

LTR R

LIR X

£7

F8

]

LTR X

F9

LIR R

LTR R

Su 48

FS

Fe

YEsT

8002

YESTO
TR VO

TR SE
TR OX
TR Ox
TR ML
7 63

TX DB

END OF TrB

FOR
50

SETTINGS F
SHITCH 34
SETTINGS ¢
SWITCH %6
SETTINGS
FOR
SWITCH ST

NAT wD INS
70 % O
STORE PCH

ex11s
FROM

STORE
SUBROUT IH

INSERT VARIABLES IN TABLE AND
ASSIGN [ OR ¥ VALUE DEPENDING
1F VARIABLE IS FIXED POINT OR
FLOATING POINY

our
0000
TEST
CTVAR
suBsC
STORG
J101
ONE
ONE 1
CTVAR
STORG

1399
TEST
8002

susJl

INSVR

J1
$0C3

S$TORE
SIGNED VAR
IN TERPLOC

ZERO
TEMPORARY
COUNTERS

STORE
MNEMONTC
IN VARJABL
TABLE

TEST IF
suBst OR

0v83
o086l
0874
0666
1467
0778
0895
0864
1256
1567
[ YA L)
1931
0rz6
1952
0624
1702
1557
08s9
0909
08Ts
1064

09a7

0924
0599
0974
1306
17152
1356
1026
0994
Q9aS
1074
1707
1160
0180
1185
1802
107¢
0403
Coba
0s28
0238
0973
1270
1123
1420
1235
or28
[-1.1.1.3
0148
0306 -
0609
0872
0%66
09213
1023
0786
0855
0784
130%
1405
0109
1359
1423
1455
1555
1705
1755
1337
1627
1179
1285

21
(]
&9
84
69
22
16

65

16
1)
69
2%
60
16
20
6%
&0
&9
24
69
91
15
69
15
69
1]
LY]
16

20

&5
15
0
3
99
Wi
11
11
1%
11
11
65
65
6%
60
65
63
65
63
65
6%
(1]
10
21
60
69
&5
[+
69
69
(1]
(13
&5
(3}
65
[-1]
85

69
63
[1]
20
20

0124
0864
0212
1161
0724
0192
0748
0000
0212
117
06828
8212
0000
0066
Cash®
1306
0655
1306
1417
1991
09467
0764
1026
o118
0576
0828
1356
Q066
1990
1990
0066
1990
[ 7YY
9999
0700
04319
0686
0127
olLes
o168
0102
0212
0297
o915
0373
016}
117
1990
0861
1699
1899
1977
1977
1977
0167
0167
1389
1802
1337
[\LT.%
1222
079%
0297
0052
00%2
079%
o208
1222
1222
0580
1117
0467

0903
0000
1617
0048
1962
1961
osl18
0064
[ 1148
001
19
1711
19%
16l
600
-1

1617
0674
0664
1667
0778
0895
8002
1256
1567
01748
1931
0192
0697
0826
1702

1557

0859
0909
0874
1044
0599
0924
0897
0974
0897
0549
1707
1024
0118
0943
1074
0576
1592
9999
0411
1400
1401
1352
1700
1750
0750
1665
0352
1379
1551
1701
1801
1752
16402
0650
0650
0800
0850
0950
13%0
1800
0502
1850
04852
6602
07%2
0652
0702
oes2
09%2
1052
1102
0648
6552
13185
0252
0302

1406
1429
1126
0953
0716
0914
1174
1226
1929
1852

0964

1274
1053
8003
0959
0813

17



2026
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1061
10462
1043
2044
1045
1046
1047
1048
1049
10%0
1051}
1052
1053
. 1054
1059
1056
1057
10568
1059
10460
1061}
1062
1063
1064
1065
1046
1067
1068
1069
1070
1071
1072
1073
3078
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
. 1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1109
1106
1107
1108
1109
1110
1n
1112
1113
111e
1115
11ié

STP M
JEA

J3
Jh
NIMPY

Jhp

FXFLY

DONEL
J101

NXTVR
J1034

J1018
J102

TSVAR

J103

J104

RAU
suP
NIy
HLT
AyP
sTu
RAU
SRT
STL

- RAU

sLY
AyP
AUP
ALO
ALO
sTu
LoD
SDA
LoD
sDA
RAY
244
ALO
MPY
ALO
sLO
STL
5T0
RAM
SLY
RAU
suP
am]
syp
BM1
RAM
/AU
RAU
RAM
RAU
RAU
ALO
L0OD
ALO
LoD
LoD
$TO
L00
57D
LDo
sTD
$TD
LOD
SLY
STD
N2y
SRY
STU
SuP
SRY
ALO
AUP
SRT
sup
NZE
AyP
ALO
STL
ALO
RAM
LoD
SDA
SML
NZE
LoD
ST0
S$T0
LoD
STD
RAL
BM]
RAL
ALO
STL
ALO
RAM
Loo
SDA
Lo
SDA
SLY
NIV
SLY

5UBSC
200
J2A
oace
210
SUBSC
TESTO
0003
QUTE
TESTN
000s
QUTE
STORG
suBsC

1499
SETA
SWCHA
SETAL
SWHAY
TESTO
NIMPY
TESTN
TESTN
STORG
ONE 1
STORG
T0TLC
TESY
0002
8003
LTRN]
SWCHA
SEVEN
SWHAL

1699
8002
5TORG

1499
8002
5TORG
LTR V¥
J6
LTR 1

S5YORG
ToTLC
NORMA
SWCHA
NRMAL
SWHAL
QuTE2
OONE1L
0006
OUTE

0001
TESTE
8001
0001
AZERO
TESYE
0002
HNDRD

8001
ONE
MCHCT

1599
TSVAR
TSVAR
TEST
J102
NORMB
SWCHB
SWCHC
NORMD
SWCHD

0000

suBSC
ONE
SuBscC

1499
SETA
SWCHA
SETAL
SWHAL

0003
J10%

0003

57PN
PACK

43
J&

8002,

J4A
J&A

FXFLT

SWCHA

Jé
47

JB

J9
ouy
SUBE2
SUBE2

NOSUB

FXFLY
SuUBE
SUBE

LOPFF
OUYTE

LOPFF
OUTE2

STP N
NXTVR
J101A
Ji018
8002
MATCH

TSVAR
PLSAD

J103
J104

8002

MONSUBSC
MALY OVER
20 suBsC
VARTABLES
INCREMERTY
SUBSC (TR

SET UP
4 1 BASE
#ORD AND
STORE 1IN
SUBSCRPT
YaBLE

SET SWCHS
A AND Al
FOR FlIx
FLY TEST
IF suBs VR

TNCREMENT
STORG CTR
BY 1 TIMES

<4 MINUS |

TEST VAR
FOR FIX OR
FLY PT

- BRCH'FLY

BRCH FIX
SW A SET

SW A NORM

Sw Al SEV
SwAl NORK

SWS A AND
Al NORM &.
FIX FLY IF
NONSUBS VR

SEY upP
OouBL DIGT
LOCATION
NUMBER FOR
NONSUBSC
VARIABLES

HALT OVER
100 VARS
TESY

VARTABLE
FOR YABLE
WATCH

Sws 8 €
AND D NORR
TO REPEAY
TABLE
SEARCH

INCREMENTY
STORG AND
suBsC CIRS
AS NEEDED
BEFORE
CONTINUING
SEARCH OR
EXITING

SET FIX
FLY SIGN
$¥ POR MCH

[+31.% 4
1767
1479
0836
1083
0691
(21T
0997
1458
1014
$37%
1439
0816
0866
1867
1626
1529
1489
[+{ -1 %4
0798
1103
1047
1353
1303
1478
09168
0340
1064
1526
1574
0882
0390
1097
1403
1553
0832
1703
178%
09%9%
1803
1853
Q961
096&
1011
1016
0813
1314
1726
1356
0692
1706
1216
1T
o613
1251
1364
as1e
107%
1133
0AG0
1167
1059
G878
0418
1579
0932
0490
1974
0982
1535
0540
0546
0656
1125
0928
158%
aTel
1197
1757
1443
17%6
1109
0568
1178
1066
122%
1879
1735
0762
08468
arse
0863
0660

1962
1326

- 1083

0002
0936
1962
0192
0003
0911
1817
0004
091
1961
1962
1424
1499
0832
1989
0995
1253
0192
1303
1817
1817
1961
0084
1961
1967
1417
Q002
8003
1393
1989
0296
1253
1699
8002
1961
16499
8002
1961
1114
0961
1266
1011
1961
1967
1753
1989
18523
1253
0468
0878
0006
0911
0518
0001
0630
8001
0001
0604
0630
0002
1874
0932
8001
0066
17129
1535
1599
1443
1443
1417
0928
1032
0% 38
1094
0704
0310
0000
1109
1962
0066
1962
1225
1499
0832
198%
099%
1253
000>
061 |
coc

1767
1479
08le
0091
0691
0766
0997
14%6
1014
1374
143%
LR
0866
1867
1529
1103
1489
06462
0798
8002
1067
1353
1aTé
1674
0916
0340
1064
1924
1574
[1-1:¥

0390
1097
1403

1553
198%
1703

0961

Q966
1803
1013

1016
0903

1216
0903
1214
131a
1724
1556
0692

1706
1526
1774
1251

1251

1364
a91ll

1075
1133

0660
117
1059
1364
0468
1579
0834
0490
1974
0982
0540
0654
0546
8002
1125
1779
1585
0761

1197
1757
1443
1756
0360
0568
1175
1066
1879
7%
173%
0742
084l
8002
0863
0660
asre



1117
1116
1119
1120
1121
13122
1123
31126
1129
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
I141
1162
1143
1144
1145
1146
1147

11468

1149
1150
1151
1152
1153
1154
1198
1156
1157
1158
1199
1160
‘11681
1162
1183
1164
116%
1166
1167
1168
1169
1170
1171
1172
1173
3174
1179
1176
1177
1178
1179
1180
1181
1182

1187
1188
1189
1190
1191
1102
119
1194
1198
1196
1197
1198

o o

J10%

J106
J106A
J107

NORMD
SETD
J107a

SwCHB
SwCHB
PROC

4108
PLSAD

SwCHC
SWCHC

. MATCH

200
21D
ONE
ONE 1
SET8
RORMB
SETC
1200
1201
1202
1203
1204
120%
12086
1207
1208
1209
1210
suBF2
SuBf3
SuBF1l
sUB F
e Fl

Z7 F1°

CNFFL
SURK1
SUBK2
sug «
TRSK1

21 30
TR AS
TR CC
TR OR
SV

PCH €
PUNCH
o B
HEADR

1822

AL

- §TU

sy
18
R&Y
Moy
STL
STL
RAL
aLo
RAL
BM]
LA
RAL
aLo
STL
5TL
RAL
s5L0
NZE

RAY

ALO
ALC
RAL
ALO
STL
STL
Loo
STD
LoD
sT0
iLpn
5TYH

00
00
[¢]s]
00
STL
STL
sTL
63
66
66
65
&7
69

7
79
82
99
$T0
STU
STL
RAL
NZE
SLY
STL
RAY
RAL
NIE
$LO
STL
RSL
aLD
aL0
Rag
aypP
AUP
RAL
ALO
sLT
nlv
LoD
LoD
STO
STL
SRY
STL
e
[ La )
RAL
STL
STy
stV

ST0 -

$T0
LoD
$v0
[ {a ]
Loo

8ICY J106

[+BA2 ST

&209%

£CC)

8093
OGuUYEL Ji06
engny J107
PRCGDT J107
supsSl .

8n02

1699 SWCHD

PROC 4107A

Frepy J107A
PECDY

STORG SWCHB
SICRG PROC SERCH OVR
STORG EXFLT YES WMATCH
WCHCT iF NO
L4 47 1 MATCH
J108 INSERTY
eool VARIABLE
STORG INSVR IN TABLE

[ 3+JeD ) NXTVR SERCH OVR
STORG
CNE 1 SWCHC
STORS PROC SERCH OVR
STORG NOSuUB YES MATCH
SETR sw5 8 C
SW{HB AND D SET
SETC 1F MATCH
SwIHC FOUND
ST
SwCHD TSVAR

SUBROUTINE CONSTANTS
0020 0000
o021 0000
0001 0000
Qa00 0001

EYICRG FAFLY

STORG PROC

STORG NOsSuB
7600 1821 CONTINUE
41900 1822 DIMENSTOWN
7600 1823 [+ 1]

. 7I8CO 1824 EQUIVALNCE
7600 182% GO 10
6600 1826 1f
6120 1827 PAUSE
8400 1828 PUNCH
6500 1829 READ
8300 1827 STOP
9939 9999 END OF TAS

LAST SUBF3
TEMAF SUBF1
HEXY sSuUB F
TEMAF LP F}
T Fi
0002 HERY CHAR
TEMAF .
@003  NENTY
TAF] DEC IAFI
LAST FINAL CHAR
ONE
5aF]
8702
IAC
CuFFl 8002
1899 P F1 suUB F
8201 suB X ‘
COMMA  SUB K RESTOR COM
8003 TRSK1
TEMPH :
0002
Swé Zv 30
Swv TR ¢C
STOPM TR CC
Swod TR OR
TEMPH SUB F
noo2 TR AS -SUB K
PO001 ~ PUNCH
1977 PACK €END CONTIN
1977 SUB F DO PCH IF
T0TLC STATENT KO
PCCOS PCH 37 &0
e0s06 .
PoOOT? ¢l 70
[gedelo] ] ¥l &0
£3001
Lowes SET CONTRO
PO010
1977  SVARTY
TR yn TR UG OINENS ION

w978
0618
1028
1835
1493
0804
1785
0854
1144
0718
132%
0704
0904
0308
1045
0438
0438
iao07?
1183
0954
1299
1116
0358
0360
1216
1094
10%4
1779
1885
07191
1247
1297
1857

1326
0936
0066
0084
1082
1032
1194
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1054
1618
07686
1078
142%
1128
1938
oals
0680
0913
1266
1475
0612

- 1528

0408
1061
1104
1256
1111
1%7%
1725
1122
1036
1302
1543
0640
0%90
135
0499
1404
15%4
177%
1233
1086
1136
1387
0730
1186
0690
1022

8003
1275
8003
000s
8003
1275
0541
0541
1962
1325
149%
1807
1524
[1-29]
1961
1961
1961
1729
004a8
0358
8001
1961
8001
1961
0c8e
1961
1961
1082
0a38
1154
10946
0904
0310

6020
0021
QQoy
Qoo
1961
1961
1961
7600
6900
7600
7800
7600
6600
8100
8400
6500
8200
9999
[ 1Y.31
0164
1375
gl6e
1128
0002
0164
6003
07%9
1266
00ss
0759
8002
0003
1061
1899
8001
0259
8003
0215
0002
0986
4590
1227
0986
0215
0002
1977
1977
1877
1967
1980
1982
1983
1984
197
1283
1286
1977
1879

178%
1028
1835
1493
0804
1785
11as
114s
oT:s
8002
0310
0308
0308
1045
0438
1807
1524
1183
0954
12%9
1116
1174
0450
1216
1094
1807
1724
1885
0791
1247
1297
1857
1443

0000
0000
0Q00
0001
1526
1807
1724
1821
1822
1823
1824
1825
1826
1827
1828
1829
1827
9999
1416
0768
1078
1625%
0680
1935
[+1.37]
137%
093
0461
167%
0612
152%
0408
8002
142%
n
1111
157%
1725
1132
1036
1543
1543
0640
1078
130s
0499
0031
1078
1771%
123)
1086
1136
1387
0730
11686
0690
1999
1178

75



1210
1211
1212
‘1213
121
1213
1216
1217
1218
1219
1220
1223
1222
1223
1226
122%
1226
1227
1228
1229
1230
1231
12%2
1233
1234
1238
1236
1237
1236
1239
1240
124}
1242
1243
1244
1265
1246

1247 -

1248
31249
1290
1251
1252
1253
1254
1258
12%
1287
1258
1259
1260
1261
1262
1263
1266
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1270
1278
1280

1300
1301
1302

TR UG

TR uH

TRDMA

TROMB

ZTDMC

TROMG
Z10MD

YRDMC
TROMH
TROMD
TROME
TRDMF

NZul
KIu3
SWDMA
SwbMB
ig23
TR 8D

YR UE

SWDOA
m ¢

TR 8
IR D
275
R F
IR 6
T

™. €

LT4L ]
iR H

TR 1
TR QO
TR X

m g

570
RAL
5.0
sTL
RAY
SLY
ALO
LoD
NZU
RAL
STy
STL
STy
STy
AL
N2y
AUP
NZU
AUP
&RY
sup
BM1
AUP
SLT
RAL
STL
STU
Loo
s70
RAL
NZ2E
LDo
STO
Lod
LOD
5T
RS
L T47]
NEU
suyP
SyP
LDD
570
RAL
SLO
STL
RAU
5LY
ALO
LOO
Sup
B8M1
AUP
SsLY
aLO
sSTU
STL
ALO
€70
$70
STL
RAL
NZU
RAY
STL
LoD
sTL
LoD
$TD
RAL
NIu
RAL
STL
STu
SLY
NZv
Sup
amy
RaL
RaU
Lo0
sSTu
PCn
STV
sSTY
570
Loo
oo
ST0
Lo0
s$T0
NLE
Lo0

ouY 2
faC
TG
TAF |
1901
0008
Swhva
TROME
5uBK1
TEMPH
TEMPH
TEST
TESTO
TESTN
SwWDHB

FARNR

PARNR
0001
NINE
STOPF
TF5T0
0001
TESTO
TESTN
TESTO
TROMC
REXT
TESTN
su8 F
SWOMA
NEXT.
NZU3
NZUL
our
TEST
PacK
suUB F
PARNL
COmMMA
TR UE
our @
1aC
ONE
1aF]
1900
0004
SWDOA
CN B4
ZEROL

2ERQL
0002
TEMPH
TEMPH
TEST
LIR K
P0003
PO0O0S
P000G]
5wD08
suBK 1
TEMPH
TEMPH
TR F
PO0OO2
SWDOD
Sw 5%
SwH0oC
SUBK2
TEMPH
L 4
1. MPH
0002

ZEROL
NZT9
TEST
TEST

‘s 59

POO0S
1977
#0001
PO0OO2
PO0O0S
SWDOE
SWDOF
Su 59
LIR F
PO00S
ir?
SWDOG

out Q@

SUBF2

SUBF1
ZTDMC

2T0MD

TROMG

TRDMG
SUB F

£7DMC
TROMH
TROMD
TROMF
TROMF

suBJl
STOPF
STORF
TROMA
TRDMB
TR 80

outT @

SUBF2
TR €
SUBK1

YR 8

SUBF1

275

suBs

SuBF}
77

™ €
™ €

W 59

SuBJY

- TR QO

TR QO
suB F

PUNCH

WORD COU

PROCESS Vv
2ERO V J

COMMA TEST

PARENR TES
2PAR 7 COM
COLLECTY sy
CHARATER

" .

SUBSCRIPT
ZE

AT COMMA
OVER 2 suB
SUPPARLTRD

NEXT 1
NEXY 2
DO STATMNT

SHIFT OFF

ADD COMMA
PUNCH WOR
PUNCH ®OR

PUNCH 2
STLPOOOATR

TEST B

Y0 HIGH
ORDER

PCH CARD O
ZERO PUNCH
WORDS FOR

F IN WORD
SIX
T STORE ™
STLPOOOSTR

1178
[+1.: 21
(231 ]
1316
o662
187%
1593
1706
1754
0%58
197%
[12.71.
1126
1095
ii7e
1804
0608
1182
1236
1232
G40
1228
1282
1347
0658
1397
1854
1286
1743
1278
1226
07%0
0649
1328
0508
1326
1806
1261
1332
0596
Q7180
1823
0830
0934
0708
1326
o112
1856
1276
1386
0880
0841
1248
0891
1667
1376
0918
16426
1436
1382
0984
0980
0758
0762
1676
0968
1526
1432
08390
0963
oeoe
0812
1576
1726
1010
1776
1030
0941
1145
1294
1876
0858
1536
1378
1080
1482
1363
0908
0940
0958
1058

1108

1013

08646
0458
1316
0662
0931
1593
1704
10548
0558
1975
0868
1126
1095
1176
0768
0658
1182
1286
1232
0740
1228
1282
1347
1854
1397
1854
1078
1743
1278
1226
0658
0649
1328
1336
1336
1806
1406
0946
O%4bk
1756
1804
08130
0934
©708
1326
0712
1856
0931
1386
1C58
084}
1104
ca9l
1647
1376
0918
1426
1636
1382
0964
0980
0768
0r62
1476
0568
1250
1432
0890
0963
0768
0812
1576
1726
1018
1776
1018
0941
1145
[+]:7-1+]
1876

1250

1536
1378
1080
1482
1383
0940
0960
1078
1058
0499
1013
1976

Z7



1303
1306
1305
1306
1307
1308
1309
1310
13511
1312
1213
1314
131%
1316
1317
1318
1319
1320
1321
1322
1323
1324
i32%
1326
1327
1320
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
3339
1340
1361
1342
1363
1364
1345
1346
1547
$1348
1349
1350
1351
1352

1353 -

1354
1358
1356
1357
1358
1399
1360
1361
1362
1363
1364
1365
1366
1367
1360
1369
1370
1371
1372
1373
1374
1375
1376

1379
1380

1394
1395

CN B4
SwDOB
5wDOC
$wWDOD
SWDOE
SWDOF
SWD0G
1826

TRAEA
N0

TR OM
Z% 9%

Sw AB

TRADP

TR 0S
SW AA
&¥ AD

1828

CN a7
EIN3
N7

LU

LU
m v

LOOPR

CN FS
m %

LL T

LOOPY

TRGOG

CN F&
w2

CNAFL
CN F2

$TD
LoD
$T1D
RaL
s5uP
SUP
s§TL
STL
STL
STL
RAY
Loo
STL
Ltoo
ST
STL
RAL
LbD
N2V
RAL
5TY
SRt
ALG
STL
LDD
$TD
Loo
(34]
STU
RAL
AuP
LOD
LOD
$TH
RAL
AUP
L0o
sSTD
STL
sty
$TD
suP
LoD
STU
LoD
sLY
ALO
LoD
RAL
Sup
NZU
AT
ALO
RAL
Loo
(0]
N2ZU
Syp
NZV
RAL
(347]
N2E
AUD
SUP
NZY
AUP
sty
AUP
sTL
s$T0
LDD
ST
RAY
LOD
sSTL
RAL
NZE
PCH
34V
STL
LOD
STL
RAL
ALO
RAL
SRT
ALO
STL
RAL
sLO
LOO
supP

Sw 59
AOME
PQVO2
BGQ0%
EQUAL
COMMA
Po00s
PO00S
POOO2
PO00&

© CNIFS

TRAEA
TEMPG
LIR F
POOOG
s 59
SW AA
21 93
suBK 2
TEMPM
TEMPH
0002
LTR 6
£0001
2R0OJO
P0O003

pO002
P00
LIR V
TEMPG

TEMPG
P0O003
LR U
ZROJO
SW AD
5w 59
POQ0&
P00OS
f0004
COMMA
LIR ¥
1AW

0004
CH A7

TEMPH
PARNL
SuBK1l
0002
LIR 6
CN F2
CNAFL
LAST

PARNR
suBK2
TEMPH
TEMPH
LOOPR
1AW

CNAKE

cnate
TAW
CN F5
1989
P0002
LIR U
P0004
TEMPH
TR V¥
P0003
1aw

1977
P0009
fAw -

0005
1AW
CN Fé
1989
0002
LTR G
PO0OL
taw

PARNR

faR{
R
TR
TR
TR
R
TR
™

RAwmIOOL

Sus.)
FLO

R Ul
T 95

Sw %9

TRADP

TRADP

_PCH B
PUNCH

TR DM
TR DS

TR 80

SUBF2 .

INS
INT

Pen €

m Yl
SUBF1)
TR U

TR U

sUB F

STP N

€003
sus F

sydy

TRGOG
PUNCH

TRGOG
SUBEL

8002
M 2z

LOOPT
TR X
IR S

0000 0 91
ONE FOR M)
LASY

NEXT 8
NEXY C
swpoe 1
swpo2 2
SwWD02 3
SWp02 &

"IF STATHNTY

ir
GO 10

ZERD TEMPH

STLI1695UB
COMPUTED

LOD1149SUB
COMPUTED G

COMPUTED 6
COMPUTED ©

1976
1C623
1428
0840
1333
1366
1486
1586
1311
1416
1826
1736
0990
1385
1258
1786
1113
1478
1308
1532
1528
1068
1578
1437
0580
1886
1732
1040
1782
0488
1245
0699
1358
o8s8
1832
1041
1537
1361
1213
1483
1408
1566
1090
1825
1533
1587
1697
1263
i716
1458
1309
1728
1737
1466
1778
1838
1558
i6ll
1932
0862
1878
1218
1230
1787
1295
0749
1108
1583
1837
1758
1733
1190

‘1783

1280
1833
1883
1808
0912
1330

0538—

1887
1240
1036
1937
1290
1793
0799
1987
1380 .
0s8s
1882
1118

0060
1466
1978
1980
016¢
0259
1980
1980
1978
1980
1130
0990
119%
0154
1962
0060
1566
1532
1254
0215
021%
0002
1582
1877
1433
1979
1936
1978
198%
0991
1195
1358
1195
1979
1487
1433
1090
0060
1980
1981
1980
0259
0991
1180
1587
0004
1458
1716
021%
0204
1104
0002
1982
1118
1882
0461
ie11

. 0276

1256
021%
0215
1230
1180
1140
0749
0748
1180
1837
1989
1978
1487
198¢C

021

1832

197
1180’
091z -
1977/
198:

118¢

124
198!
118 ¢
129 |
196 :
000

158
197
118¢
006¢
193
027 ;

1063
1428
0812
1108
0758
o808
[1:2-1.}
0908
0958
0958
1736
1250
1252
1258
1786
1113
178
1836
1532
1528
1068
1578
1437
0060
1886
1732
1040
1782
0488
1245
0699
1361
0898
1832
1061
1537
1361
1213
1483
1404
0ag9
1308
1608
1533
0830
1497
1263
1054
1728
1309
1464
1737
1356
1778
1838
0768
0862
1932
0862
1878
1218
1076
1767
1295
0834

17086 -

1583
8003
1078
1733
1190
1783
1280
1250
1883
1887
0499
1330
0538
1887
0613
1034
1937
8002
1793
0799
1987
1280
0588
1808
1756
1558

75



L1396
1397
1398
1359
1400
1401
1402
1403
1406
1409
1408
1807
1408
1409
1610
1811
1412
1413
L 313
1415
1416
1417
1418
1419
1420
1621
1422
1423
1426
1425
1426
1427
1628
1429
31430
1431
16432
1433
1434
1633
1836
1437
1438
1639
1440
14a)
1842
1443
1466

1445

1466
1467
1448
1449
1450
a8l

1452
1453
1454
145%%
14358
16497
1458
1459
1460
1461
1662
14663
1664
1469
1466
1467
1668
3469
1670
en
1672
1473

1676

147%
1476
1677
1878
1479
1480
1481
1482
1483
1484
1685
1486
1487
1488

1828

SWBA2

SWeal

T4 3

STRUP

our2l
ouT22

QuT23

YJ 8

NZuzs
\C-1

1629

YR RD
™ RA

suB X

1821
1830

1827
ONE )
WO 1
-SEVEN
EIGHT
NINE
CN AS
DECPT
PARNR
PLUS
MULT

MINUS -

0IviD
COMMA
PARNL
EQuAL
LIR A
LIR €
LIR F
LTRNT

RAYL
ALQ
AUP
Loo
RAL
sLo
STL
suP
NZU
LoD
STD
L0D
STD
MIU
sSupP
NIV
AUP
NIV
AUP
RAY
NZU
LDO
STU
SuP
SLT
sup
SRT
ALO
LoD
RAY
NZV
RAY
LoD
LoD
STD
RAU
SRY
syp
AUP
SLY
LoD
SLY
STL
LoD
s§T0
sTu
RAL
STL

CHANGES FOR PUNCH ROUTINE

NNAL L
ONE
SwBAZ2

14C
ONE
1AaC
COMMA
TR HB
TJ10A
14 10
SwWBA3
SW BA

PARNL
ONE 1

COMMA
TEMAB

STRUP
TEMAC
8001
0002
8003
0002
LIR T
our21l
TEMAC
our22
PRODT

our23s
oyte
TEMAC
0008
8003
MINE
0004

0002
TEMAB
NEuZB
NZu2
TEMAC
LTR Y
TEMAB

CHANGES FOR

NNALY
SwBA2

1900
0002
1900
TR AD
LTROF
TJBSW
ONE
QUTE
NINE
1991
SW BA
NN L1
TJ Sw
LAST
CCNOL
LTRFF

PO006
1977
€sT01
0000
0000
0000
0000
0000
0000
0000
0000
Q000
0000
Q000
06000
0000
0000
0000
0000
0000
0000
0000

™ RA

ARITH

TR L1
TX OH

T4 8

T4 3
TR HA

TR HB
SuBy

TR KX

. TR HB

SUBE
TR JO

SUBE
TR UP

TX OE
TJd %A

YJ 8

™ RA

SUB X
RITH]

OUTE

8003
PCH C

TR uC

HEADR
PCH
0001
0002
0007
0008
0009
0010
0018
0019
0020
0029
0030
00N
0038
0039
0048
0061
0065
0086
0069

SET Sw %0
NXTWD AND
1991 FOR
PROCESSING
PUNCH
STATEMERTS

BYPASS
N COMMA
AND RESET
Sw 50 1O
PROCESS
STATEMENY

1F PARNL
MANT ELEM
OF ARRAY

17 COMMA
VAR ASMBLD
TO PROCESS

PRECEDE
VAR LOC
NUMBER BY
T FOR READ
AND PUNCH
STATEMENTS

IF WHOLE
ARRAY
SPECIFIED
8Y PUNCH
STATEMENT
PROCESS 1J
PRODUCT
FOLLOWED
BY BASE

PRECD LOC
NuM BY T

READ STATEMENTS

SET 5w 50
NXTwD AND
1991 FOR
READ STATE
MENTS

BYPASS WO
READ

STORE OF

CONTINUVE
ExND

PAYSE STOP
ONE 1

NINE IN 10
EQUL M COM
OECIMAL PT

PLUS SIGN

MULT SIGN
MINUS SIGN

EQUAL SIGN

1828
1858
1430
0638
1091
13%9
1480
1933
1313
1268
1409
10846
11al
0688
1191
16459
1363
1340
1843
1394
1318
1530
1134
1580
0738
1345
1559
1766
0788
1241
1730
1186
1395
0948
0962
1709
1780
1291
0849
1880
1341
1444
1759
1%64
1234
1368
1120
0838

1829
1809
0868
1391
18%9
1816
0610
118
13%0
1613
1344
1716
1334
1694
1386
0049
1440
1821
1830
1490
1893
0938
1827
0084
0210
0298
0196
0222
0257
0149
0276
0365
0419
0187
0247
0259
0204
0164
1871
[21.1.]
01%6
1393

0168
0066
1933
1091
0003
0066
0003
0259
1415
1300
co28
[+1.:1-]
olle
1191
0204
1363
0084
1843
0259
0212
1530
1134
0le7
8001
0002
8003
0002
0480
1261
0le?
1186
0541
0948
1709
0267
0167
0004«
8003
0222
0004
jesn
@002
0212
1368
0040
0167
Q&80
0212

0148
19133
1391
1900
0002
1900
1613
1284
1050
0066
0911
0222
1991
o116
0304
0937
0461
1636
1486
1893
1982
19717
153%
0000
0000
0600

/ 0000
; 0000
i 0000
i 0000
., 0000
; 0000
;. 0000
; 0000

5000
0000

. 0000
| 0000
| 0000
1 0000
' 0000
¢, 0000

1658
16430
0438
1344
1359
1680
0199
1313
1268
1409
1084
11e}
[ 11}
041}
1459
1564
1340
1394
1339
1318
16415
1250
1580
0738
1345
1559
1766
0788
0491

"1730

1415
1395
1251
0962
0697
1780
1291
0869
1880
134}
1251
1759
1865
1234

0266

1120
o8le
1220

1809
0888
1344
1859
1816
0410
1418
1390
0049
0557
1714
1336
1696
1304
0911
1440
8003
1356
1490
0165
0938
1554
1235s
0001
0002
0007
0008
0009
0010
0018
00319
0020
0029
0030
0031
0038
0039
0048
0061
0065
0066
0069
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1489
1693
149]
1492
1493
1494
1695
1496
1697
16498
1499
1500
1501
31502
1503
1504
1508
1506
3507
1508
1509
1510
1511
1912
1513
1514
1519
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526

1526
1529

1561

€Qswi

€Q2
€Q2A

GuTEQ

- AUP

NZU
AuP
NZU
RAL
ALO
sTu
ST0
$T0
sT0
STL

RAY
NZU
RAU
STL
LOD
Rav
SRY
sup
SRY
STL
Aup
NZU

Sup.

alads v}
2000
coco
el
cno?
0000
gceo
0001
ono2
00C3
0004
0005
0006
0010
onyl
6025
0026
0091
0100
0000
Go00
0000
0000
0000
0090
0000
0000
0000
0C00
0000
. 0000
0000
0000
Q000
0000
Qooc
0000
0000
0000
0000
0000
6200
9189
7400
7300
0010
0001
0400
6020
0002
0003
0006
0300
0100
0030
000%
0800
7190

‘PROCESS EQUIVALENCE

IAC
THREE
1aFt1
TEMAA
1802
0002
EQswl
PaARNL

ONE 1

PARNR
susxk1
TEMAA
ONE
Fi

F3
TEMAB
F9
TEMAA

TEMAA
EQ2a
TEMPH
TEMPH
QUTEC
8003
0004
8003
0006
out @
fl

8002

oer2
ccal
0088
€090
[s]e1- 3%
6666
6966
0000
ocoo
00C
0000
0000
0000
000C

eono’

ooco
0000
8966
0Co0
0000
0000
0000
0000
0000
0000
00900
0000
Q000
0000
0900
0000
0009
0000
0000
0000
0000
0000
0000
6466
0000
anno
0000
8891
0000
0000
PACK
PACK
PaCK
PACK
PACK
PACK
PacK
PACK
PACK
PaACK
PACK
8080
0000

SUBF3
€01
EQ2
€EQ)

SuB F

€Qour

suby

EQ2AA

0930

0460

1283

ALPHA O LO 0686

ALPHA ONE 1486

14684

1936

OnNE IR FIF 00s6

Tul IR FIF 1211

THREE IK 3 10%8

FOUR IK 5T 0090

FIVE I 57 0102

0510

1140

0748

0110

0122

1130

TABLE CNST 1874

0907

0747

F IN HOP 0240

1582

WORD MALY 1534

1264

1577

Q979

0847

0532

08286

1222

0797

0480

1487

0691

0795

1114

1135

1284

% In HOP 1272

0608

0957

CONT CONST  1e3&

0976

1889

N2 PaRN CO 0136

YLU ERROR 0245

NOT INTEGE 0944

PaCxk ERROR 0560

TABLE OVFL  083e

0020

VARIABLE 0 1227

TRANSLTN O 0542

SUBSCRPT O 0711

FUNCTION N 1171

SCaN QVRFL 0769

0004

IF CONSTAN 1433
STATEMENT

INITIALZE 1824

MORD COUNT 0610

PARN COUNT 1461

1012

1584

IS CHARAC 0860

1S CHARAC 1468

LEFT PAREN 1734

COMKA OR 0710
RGHT PAREN 16463
IF NO 1560

RESTOR VAR 1963
1764

YES LEFT 1766

PAREN 1836

INCREMENT 1884
PARN COUNT 1934

1814
INITIALZE 1666
FOR NEW 1561

EQuIVL SET
YES COMMA 154
PRNCT 2RO 103

START NEW 164
EQuIV SET 108
156 |

NOT ZERO 113
PROCES VAR 1644
1S BASE 076C :

OF NEW VAR 1718!
LESS THAN —  118¢ !

BASE OF 1236
PREVIOUS 1288

VARIABLE 1491

0000
0000
0000
0000
0000
0000
0000
0001
0002
0003
0004
0005
0006
0010
0011

10025

0026
0091
0100
0000
0000
0000
0000
0000
0000
0000
0C00
0000
0000
0000
0000
@000
0000
0000
0000
0000
0000
0000
0000
0000
0000
6200
9189
7400
7300
0010
0001
0400
0020
0002
0003
0004
0300
0100
0030
0005
0800
7190

0003
1056
07%9
0127
1902
0002
1734
0206
1663
0084
1943
0276
1104
or27
0066
0373
0161
o212
0208
0127

0127
lab}
0218
0215
1138
8003
0004
8003
0006
0931
0373
149}
8002

0072
0081
ooes
0090
0091
6666
6966
0000
0000
0000
0000
0000
Q000
0000
0000
0000
0000
6964
0000
0000
0000
€000
0000
0000
0000
00090
[oelo]s]
0000
0000
0000
0000
Q000
0000
0000
0000
Q000
0000
0000
6466
0000
0000
0000
8891
0000
0000
0051
0051
0051
0051
0051
0051
0051
0051
0051
0051
0051
8080
0000

05610
1461
1012
1564
0660
l4t68
1614
0T10
1764
1540
1544
17684
0988
183¢
1886
1934
1814
1866
1561
1078

1038

‘0792

1088
1568
1250
1465
0760
1718
1188
1238
1208
0842
0899

77



1582
1583
1584
158%
1586
1%87
1588
1589
1590
1991
1592
1593
15946
159%
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1616
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1629
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1839
1660
l6al
1642
1643
1664
1649
1646
1647
1648
1649
1650
16%1
1652
1653
1654
1655
1656

© 1657

16%8
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670

1671

1672
1673
167e

EQzaA
Eazs

TREQ}

EQ2BA

€£Q288
€Q28E
EQ28C

EQ281
€Q282
EG28D

EQSw3
€Q283

£Q2¢

EQ2CA

EQsSwWa
EQ3

EQOUY
EQ3A

EQ3AL
€Q3A2
€Q38

EQ38A

[} 1.1]
STORM

EQ3BC
SETM

€Q38D

EQ3C

€Q3CA
€Q3C1
EQ3C2
EQice

BH]
sTL
RAL
SLO
BM |
ALO
5TL
Loo
STD

L0D

$T0
RAU
supP
NZU
Aue
STU
510
aALO
AUP
STL

ALO
LDD
STD
LOD
sSDA
STL

RSL

LoD
S1A

RAU
SuP

N2V
s5TY
AUP

RAL

ALO
SuP
BMI

LDo

LoD
S1D0
ALO
Lbo
ALO
RAL

SLO

STL

LoD
ST0D
RAL

SL0
NZE

ALO
LDD
5DA

LOD
SDA
STL

RAL

RAL

RaL

aM!

LOD
LoD
STD
RE&M
SLTY
STy
SupP
SLY

AUP
BMI

NZV
RAL
RAM
SLY

LoD
s$T0
ALO
LoD
$TD
STL
SuP
AUP
BMI

s5uP
RAM
ALO
SLO
Loo
S1a
SuP
RAM

EQ28
Fl
PRODT
F3

£Q2¢
8001

EQ2BA
EQSw2
ouT Q
TEMAE
Fo
FlvE

Six
F9

Fée
5u85¢C

14649
€Q281
EQSW2
SW 50
EG282
F8
F7
F1

1499

0000
Fe
ONE

Fé

1449
EQ283
1499

8003
EQ2CA
EQsw2
€EQ283
EQSwaA
€Qz81
TEMAA
ONE
TEMAA
EQout
LAST
EQ3A1
EQ3A2

£Q38
€03C1
Fa&
€03C2

"TEMAC

1499
1519
1520

SETM
£Q38C
SWCHM
8002
0006
ourtP
8003
0006
Fy
EQ3C
EQ3RC
TEMAC
oureP
0004
EQ38D
J106
TEMAB
J106A
J106
TEMAB
8001
TEMAE
€a3ce
8001
8003

TEMAB
0000
0000
8001
8003

EQ24A
EQ28

TREQL

TP N

8003
EQSwW2

EqQ2se8
EQZBE
EG28C

F?
F8
€Q2a0

SuUB F
8003
Sw 50
EQ28E

EQ280
F8

TREQ1

€Q288
EQ28BE

EQ2A
EQ3A

€Q3D

8001
EQ3BA
€Q3BA
EQ3BA
EQded
STORM
STORM

SWCHM
EQ3A

J104
€Qiec

EQ3CA
ke

F$
€Q3nc

EQ3CA

SAVE LOW
BASE

1s Jl
PROD OF
NEW VAR
GREATER
THAN PROD
OF PREVIOS
VARTABLE
SAVE BSE
OF LRG ARY

SAVE LRGE
PRODUCT
STORE
5uasC tasL
LOCAT N
EQU VAR TA
HALT IF
MORE

THAN

FIvE
VARIABLES
IN EQU SET

READ EQU
VAR TABLE
TO INSERTY
LOW BASE
IN 15XX

IF 14
PRODT OF

EQUIV SET
CHNGE 15XX
TO0 MINUS
IN 5UBSC
TABLE

YES RGHT
PAREN
DECREMENT
PAREN
COUNT
PREPAR TO
SCAN SuUBSC
TABLE AND
ADJUST
BASES

COMPARE
BASE OF
15xx WiTH
BSE OF EQV
SET

IF LESS
CONTINUE
SCAN

1F EQUAL
ADJUST LOC
COUNT

IF GRTER
COMPARE
WITH ORIG
BSE OF
LRGST ARAY

OECREASE
OR INCRESE
BASE OF
15XX AS
NEEDED

0899
0862
0810
169%
1966
1388
15645
1866
1438
1594
1488
1818
1563
0860
1713
1868
1711
1538
1968
1568
1748
1744
0910
1788
1794
0960
1060
1738
1991
1110
1838
1888
1741
1938
1791
1547
1260
1310
1763
1336
1864
1841
1988
1891
0988
1%90.
1740
1790
1595
07192
0949
1840
1894
1410
1890
1964
1984
1941
1745
13860
1597
1460
1863
0892
1845
1560
0992
1710
1042
0999
1760
1092
[(1.2Y Y
189%
09462
1142
1810
_1e2
1963
1242
1860
1292
1945
1761
1342
0746
1811
1392

1442

1813
1940
0696
1861

0810
0373
0541}
olé61
1338
8001
0l61l
1768
1541
0931
0014
0208
0102
1713
0510
Q208
0667
1962
1588
16449
1738
1%47
0476
1591
0052
0297
0373
1499
0000
Qa7
0066
174}
0467
1791
1469
1260
1499
1763
8003
184}
1541
1260
1891
1738
0127
0066
0127
0792
0461
1745
1360
1894
1597
1813
0261
1940
1117
0167
1499
1519
1520
1863
0942
1895
09948
8002
0006
0267
8003
0004
0373
1945
1895
0167
G267
0004
1963
1785
Q212
0854
1785
0212
8001
0014
0696
8001
8003
016)
0212

. 0000
: 0000
i 8001

8003

0842
0810
1695
1966
1386
1545
1864
1438
1594
1488
1818
1563
0860
0834
1868
1711
1538
1968
8003
1541
17464
0910
1788
1794
0960
1060
0297
0052
1110
1838
1888
1078
1938
8003
0a7e
1788
1310
1110
0052
1844
1818
1988
0910
1788
1590
1740
1790
1595
144}
0969
1840
1795
1410
1690
1964
1964
1941
8001
1460
1460
1460
0892
1845
1845
1560
0992
1710
1062
0999
1760
1092
0646
0998
0949
1162
1810
1192
07%4
1262
1860
1292
1895
1761
1342
0746
1811
1392
1442
0261
1117
1898
1861
1442

78
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G PP PR >

-

PACKA

TPl

2TPX2

ZTPK3

irnn‘

2TPRS

SuPKT

nIK3
491

EQu
EQu
€Qu
gEQu

BLA
REG
RAL
N2E
SLY
STL
RAL
NZE
RAL
NZE
SLT
STL
RAL
NZE
RAL
NZE
SLY
STL
RAL
NZE
RAL,
NIE
SLT
STL
RAL
NZE
RAL
NZE
sLY
STL
RAL
NZE
RAL
NZE
SLY
STL
RAL
NZE
sL0
NZE
RAL
ALO

00
PAT
PsY

FOR TRANSIT 1 § AND §§ S

HMINUS 0197
SWPK A coes
READ 00%0
PACKA GoR8
PACK
1000 1010 .
®1951 1960
R0O001
27PK}
0002
RO0OO1
8003
SWPKT  PACKA
R0O002
TPK2
0002
RO0O02
8003
SWPKT 21PK1
ROCO3
2YPK3
0002
ROCOD
8003 _
SWPKY 2TPK2
RO004&
LTPK&
0002
ROCOS
8003
SWPKT  ZTPKS
RO00S
ZIPKS
0002
RO005
8003
SWPKT  2TPKa
ROOOS
READ
0002
. ROOOS
8003
SwPKT 27PKS
491
NZK)
MinusS SwPKa
8001 SWPKA
0000 00069

READ OAND

0088
1005
1008
1492

. 1004

1112
1009
1007
10310

- 1592

1006
1742
1212
1262
1792
1049
1312
1892
1842
1362
1962
1099
1612
0866
0796
1662
0896
1003
1562
0996
0946
1712
1045
1762
1812

" 1096

1542
1003
1196
.1062
1346

1951
1008
0002
1951
8003
1542
1952
1010
0002
1952
8003
1542
1953
1792
0002
1953
8003
1542
1954
1942
0002
1954
8003
1542
195%
0896
0002
19%5
8003
1542
1956
1046
0002
1956
8003

" 1562

1146
1862
0197
8001
0000

1005
1009
16492
1004
1112
oose
1007
1212
1592
1006
1742
1009
1262
1842
1049
1312
1892
1212
1362
0796
1099
1412
0846
1842
1462
0946
1003
1562
0996
0796
1712
0050
1762
1812
1098
0946
1001
1196
0ose
0098
0049

Z0



1678
1679
1680
1681
1682
1683
1686
jeas
1686
1687
1688
1869
1690
1691
“1692
1693
1694

1695 -

1696
18697
1698
1699
1700
1701
1702
1703
1706
§170%
1706
1707
1708
1709
1710
1711
1712
1713
174
171%

1716 -

1717
1718
1719
1720
§1721
1722
123
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
3734
1735
1736
1737
1738
1739
1740
1741
17462
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
17%5
1756

1787

1788
17%9
1760
1761
1762
1763
1764
1768

Packa

1TPKB
TRPKC

PACKD

TTPKRC

PACKC

TRPKA
2TPKG
Packo

HZIPKS

ZTPKK
NZPKE

PRTLY

1000
1001
1002

1003.

1004
100%
1006
1007
1008
1009
1010

RAL
NIE
sLY
sup
1318
LAY
Ray
NIE
RAL
sLY
RAL
SLy
STL
570
RAL,
5LV
ST
sSTY
RAL
NZE
ST
STU
RAL
NZE
L00
sT0
RAL
NZE
STD
Lo
STD
L0D
570
LDD
$10
STV
RAL
NZE
RAL
NZE
SLO
STL
RAL
RAL
N2E
RAL
5L0
N2E
RAL
ALO
SLO
NIE
ALO
RAL
RAL
SLO
N2E
LoD
57D
RAY
AyP
118

AUP

SLY
5Tu
nu
ALO
RaL
SLO
NZE
SLT
N2ZU
SRY
63
64
69
T
19
83
8a
89
93
94
99
PaY

psT.

Pack

FOR TRARSIT ! AND I

ROGO1L

0002
NINE
RCO0OY
TEMAA
RO0OOS

ROOO7

0001
RCOOT

0002
RDOOO7T
TEMAB
ROOUB

000}
ROOOS
TEMAC
RO0O0O2

RO001
RO0O0O2
RO0D0&

PACKA |

RO006&
RO0O7?
ROOO&

R0O002

ROOO3 -

ROQOL
ROOO0S
RO0CO7
R0009
RO0OB
RO004
RO0COS
PACKD
TEMAR

ZEROL
TEMAB
NINE
TEMAC
NZPK 1
TEMAB
~NINE
NZPKJ
TEMAR
TEMAD
EGTON

8001
DIVID
TEMAB
NINE

_PXTLLY
TEMAC
TEMAB
TEMAA
TEMAB

0001
TEMAC

0007
TEMAA

1000

0000
TEMAA

0004
STOPH
0008
8018
8019
0020
8029
0030
8038
8039
0090
8048
80130
0000

PACKS

Z7PRB
TRPKC

YROKC

PACKC
TTPKC

PACKA
READ

PaCKA

ZTPRG
TRPKA
PACKD
TRPKA

PKTLU

ZTPKK
SWPKA

SWPKA .

NZPKJ

8002

PACKA

SWPKA
. 0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

CHARACTER
FROM WORD
12136
TO TEMAA
AND DROP
THE FOUR
CHARACTER
FROM WORD
79 0R &
TO YEMAB
SECT § %
SECY 2 xX

CHARACTER
FROM wD

8 OR 9 YO
TEMAC

WD 2 70 WO
IERO WD 2

TEST FOR
15T OR 2N
WD& TO WD2

wh3 TO WDl
WD5 TO wWD?

%D9 70 wD8
ZERO wD &
SECT 1 OR

SECY 2
TEST FOR
NINTY
XN TEMAB

1S ZERO
TEST TEMAC
FOR ZERO
TEMAC 1S5 O
TEST TEMAB
FOR 90
TEMAB NOT
ARGUMENT
TEST FOR 8

MAKE 31
TEST FOR 9
is 90
BUILD

ARGUMENTY
AR AB AC

TABLE AT
1000

PACKA FOR

0088
1112
1692
1049
1592
1212
1762
1262
1792
1312
1642
1362
1892
1412
1942
0796
16462
1562
1542
17112
0896
1762
1812
1862
0996
1046
0946
1096
11e0
1198
1246
1296
1346
139¢
1646
1496
0846
1546
1746
17%6

‘1846

1946
1896
1596
1747
1847
1897
19467
1048
1148
1198
1248
1298
1348
1797
1398
1448
1498
1548
1098
1598
1748
1798
18648
1898
1099
1149
1199
1289
1299
1349
1399
1649
1000
1001
1002
1003
1004
1008
1006
1007
1008
1009
1010

1951
1492
0002
0222
1951
0127
1954
1792
1957
0001
1957
0002
1957
o212
1958
0001
1958
0le6?
1952
0896
1951
19%2
195«
oces
1956
1957
1954
1146
1952
1953
1951
19955
1957
19%9
1998
1954
1954
1596
0212
1846
0686
0212
0222
0167
1797
0212
o222
1048
o127
0212
0460
1298
a001l
02s7
Q212
0222
1098
0167
0212
0127
0212
0001
cle?
0007
0127
1000
1199
0000
0127
1349
0004
0560
0008
8018
8019
0020
8029
0030
8038
8039
0090
8048
8030
6000

12
1562
1089
1592
1212
1782
1252
1842
1312
1892
1382
1892
1612
1942
0798
1462
1562
084t
1712
0946
1762
1812
1862
0996
1046
aoes
1096
0050
1196
1246
1296
1346
1298
1646
1496
0cee
1546
1740
1796
1896
1946
1596
1946
1747
1847
1897
1947
1098
1148
1198
1248
13«48
0098
0098
1398
1448
1498
1548
1048
1598
1748
1798
1848
1858
1099
1149
8002
1249
1299
0088
1399
1649
0098
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

27
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DB P AR D DR e

BLR 0000
B8 0041
BLA 194%1
BLR 0161
Ry 8 oL72
aLr 6212
BLR 0222
LR 0264
wLR 0266
R R 0269
BLR 0271
BLe 6212
BLR G273y
BLR 0278
ALR 6282
BLR 0288
BLR 0299
BLR 0316
8LR 0319
BLR 0321
BLR 0323
RLR 0328
aLe 0332
BLR 0338
8LR 0369
BLR 0366
BLR 0369
ALR 0371
BLR 0373
aLR 0378
BLR 0382
BLR 0388
BLR 0399
ALR 0419
BLR 0&2%
BLR a8
BLR 0a38
FLR 0&a9
BLR 0669
BLR 0473
BLR [+T1:1:]
BLR 0499
8LA. 0%49
BLR 0599
ALR 0649
REG Y0032
®RFG  FO700
REG DO719
REG X1000
REG 00800
SYN  NINEO
REG RO536
REG Q0%50
REG .KO58&8
REG  J1977
REG w1977
REG  A18A9
YN aCC
SYN ONE
EQU D

SYN S

SYN PC
SYN TAU
SYN PS
SYN  READA
SYN START
SYN STRTA
SYN vi
SYN  NU
SYN My
SYN ARINC
SYN  XST
SYN  ARITH
SYN  UBAR
SYN  JAY
YN QUOTA
SYN INTGR
SYN ___GAMMA
SYN  OPSGN
SYN TALLY
SYN L

SYN R

SYN N

SYN K

YN v

SYN TEMP)
SYN TEMP2
SYN TEMPS
$YN TEMP A
SYK TEMPS
SYH TEMRY
SYM WL
YN MR

0024
0je?d
ALY
Q199
0172
0éad
vE22
(264
G266
0289
o271
0212
6273
(17371
0282
0z688
0299
0316
0319
0321
0323
0328
0332
0338
0369
0366
0369
0371
01373
0378
0382
o388
0399
0619
0a23
0az2B
0438
OasQ
G469
0473
0488
0499
0%49
0599
0649
0050
0718
0727
1003
0628
1003
0539
0562
0%91
1986
1986
1800
[ 1'% 29
[ 7% 78
aTi8
1957
1958
1960
1234
1236
1999
1998
1961
1962
19%1
1982
19%3
1954
195%
1958
1972
1973
1974
197%
1976

1987

1988
1989
1950
1991
1992
1993
1994
199%
1998
1947
0163
0170

J BAND
W BAND

25



w4

o4

%6

47

o8

29
1C0
101
102
103
104
109
106
107
108
109
110
i1l
112
113
116
131 ]
116
17
118
119
120
121
122
123
126
129
126
127
128
129
130
131
132
133
136
13%
136
137
138
13¢
140
161
142
143

S las

145
146
147
168
169
150
1%1
152
153
154
155
156
157
158
159
160
161
162
163
164
16%
166
167
168

169

170
171
172
173
174
175
176
177
178
179
180
181
182
183
188
ies
186

0162
wjsse
0216
Q264
0165
0166
0216
0266
0316
0366
0167
0168
0169
0219
0269
0319
€359
23T
[+TY.1-]
c171
0221
G271
0321
0371
0172
0222
0272
0173
0223
0273
2323
0373
0623
O&Ty
eyv7
o227
ar7@
azae
0278
0328
0378
0428
Q179
0229
0182

1)

8YN
Gk

BYH,

YN
57H
YN
SYN
SYN

SYN

ENDT
€ e,
FHOY
[
EMD0G

Y

Mmy

T

TL

Ry
5%
L34

e

L5

£t

B upa
QCmma
ROHMA
HOMRA
g g ]

- EF

ps12
e
Fa
HF

LR N
MM
Ka
ZN
ae
144
WE
ar
o
in

Fl
Gl
E¥
oF
B
BS
h]
NOPR
HEXT

ERAY
993%
7155
3000
5900
9919
Ti70
£9R2
6838
6400
S000
9000
8258
7348
7458
7210
T700
9058
$&00
966
Tabt
[2YY)
8966
200
7748
7950
547
®203
7403
BB03
6679
7203
9087
7200
BG3G
Bxa %31
TH10
8260
8793
&6Ta
7193
8338
9974
T938
$93e

G176
017%
Ni7a
180
[
oies
018%
Cias
G190
Qzat
Giw2
0193
19
G135
16
Ci%Y
0207
jFe |
0209
0210
0211
0198
Gzi2
€213
0z21%
G237
a218
0220
0224
Q22%
g226
0230
0231
0283
[+ F 21
0238
Q238
023%
0260
Q241
Gze3
Q263
GRas
G265
0161
0201
cz00
o191
G000
7300
TBOC
G000
geoo
7300
T200
6600
Taoo
0000
0000
6000
8700
8900
6400
9300
[s]s3el0]
7200
0000
8200
7300
8700
7700
[+ldalvd
TB0O
9900

7100

8700
8900
7300
&%00
7700
8300
6000
7900
7800
9900
7400
7300
7100
7200
7800
7160
7800
1900

Tt

TABLE
TABLE
TABLE
TABLE
TABLE
TABLE

TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE
TABLE

TABLE
TABLE

TABLE

TABLE
TABLE
TABLE
TABLE
TABLE

TaBLE
TABLE
TABLE

TABLE
TABLE
TABLE

0162
0lés
0214
G264
0165
0166
0216
0266
G316
0368
o167
0168
0169
0219

0269 -

0319
0369
0619
0489
0171
0221
0z71
0321
0371
0172
G222
0272
0173
0223
0273
0323
0373
0623
0673
0177
0227
0178
6228
0278
0328
o378
0428
G179
0229
(31 +

9900
9936
715%
000
92900
9935
170
6982
6838
e 00
5000
2000
a2s8
7358
7458
7210
1700
92058
6600
9964
7466
6466
8966
7200
TT48
7950
&547
8203
7403
2803
6679
7203
087
7200
9938
7155
7910
8260
8793
s674
77193
6930
996
7938
93¢

0000
7900
7806
0eco
GooQ
1900
7200
6600
7800
0000
0000
0000
aroo
8900
$4600
9900
0000
T260
0000
8200
7300
8700
1700
0000
7800
9%00
7100
8700
2900
7300
6300
7700
8300
0000
7500
7800
$900
76400
7300
7100
7200
7800
7100
7800
7900
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anm»

167
188
169
190
191
192
193
194
129
196
17
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
214
214
218
216

2T

218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
236
235
236
237
238
239
240
281
262
243
244
245
266
267
248
249
250
251
292
253
256
25%
2%
257
258
259
260
261

262

263
2646
265
266
2867
268
26%
270
271
272
ar3
27
275
276
277

0232
0z62
0332
0382
0183
0233
0187
Qz37
o188
0238
Oze8
0338
0368
G638
[2%:1:3
0189
0249
0199
Q4299
0349
0399
Ga49
G439
0549
0599
0649
START
STRTA

o985
Pso

PSS

READA

Ps)
PS1A

Ps2

Fs28

PS2A

s %

33
33

33

g%
10
8
%3
bR
58
58
%58
26
58
43
%8
36
66
%7
&6
246
(1]
&b
01
66
33
30
RO1
RAL
NZE
RAaL
STL
RAY
aye
LDD
sTU
RAL
sTL
sTy
Sty

. 8TY

RAY
STy
LOD
RAL
T4
sTL
ALO
STL
aLo
STL
L1
sSTU
00
ST0
RCD
Raf
STL
RAL
STL
STL
RCD
RAU
sup
¥4V
RAL
ALO
LoD
RAL
ALO
STL
RAY
SRt
sSTU
sSTL
Rauy
SuP
L4
RAL
STL
Ray
SLY
321
RAL
L0
LY
STL
STL
&ty
STy
L 32Y)
STy
STy
sty

8978
735%
T233%
6233
9914
7900
9936
7195
G266
7358
§7%8
4300
7158
6618
7200
Q932
8291
§971
7376
8866
6466
7231
6537
1781
6684
83166
STRTA
195%1
1962
YCNST
®0002
1954
ONET

w0003
REG

w0006
w0001
w0OON%
w0006
LOCUS
TEMPY

Ce8%
40001
x0001
ONET

xC002°

OMET
X0003
0000
Psy
TAUY
Tay
0051
0057
Q000
ONET
FLAG
TALLY
00%1
MAK
TALLY

TALLY
STORE
P52
TALLY
SIXT
TaLLY
0056
0002
GAMM A
L
8002
AsL
P51
FFTYL
u
n2Z2
0006
BICT
rTaLLy
ONET
0004
TALLY
QUOTA
vl

%
10001
Ny
JO001
L]

7100
7800
7700
7200
2000
00c0
00
76800
7600
6400
8900
0000
7200
9000
0000
1900
Ta00
7100
6900
8700
8900
8400
1600
6700
6200
7200
3999

STNON

#5133

PSO
800%

PSS
s

P51A
PSia

LARM

§R1

.71

PS2A

TABLE
TABLE
TABLE

TABLE
TABLE
TABLE
TABLE
TABLE

YABLE

TABLE

TABLE
TABLE
YABLE
TABLE

TABLE
TABLE

FIRST READ
STORE STMN

FLaAG SEV
ONE
NEXY READ
ALARM IF
TALLY IS
MA X MUM
KK XXXR YY
153

0600510000
TALLY PLUS
SIX 1S5 TaL
GAMMA EQUA
WORD® TIME
01 '
L EQUALS €
$YMBOL

RECYCLE (F
15 NOT F

INETIALIZE
IF L IS F

TALLY MINy
ONE

TALLY IN D

TALLY

PRESET aLl
PERTINENT
COUNTERS
T0 ZERC

G232
cree
0332
(382
Q83
QrL
o187
037
0188
G23&
DIBG
0338
0388
0638
0488
Q1es
Q2a%
©19%
Q9%
03IL
0359
0asg
0499
0549
0599
0649
1999
1998
K938
1562
a155%
0031
0159
G267
w270
043
0289
0283
oi30
Gzga
0335
Q293
4251
G154
G2el
0152
0153
G317
020&
0387
Q257
0205
0263
5% S
1234
Q30)
0311
Q203
Qayv
Q274
0150
0029
0Z87
0281
Q385
0331
0339
0292
03861
0389
Q279
0381

- Qab7

0027
0230
0149
0307
0312
0669
0las

0331

aall
0769
0431
0317
0277
0329
002%
0314
0343
0438
0319
0280

B97%
735%
7233
6233
9914
7900
9936
715%
8264
7358
8758
8500
7758
6616
7200
%932
8251
9971
7376
8866
LTY-1.3
7231
8537
rrel
66846
8366
1998
1951
1952
G151
1978
1956
0262
0270
1979
0285
1980
1977
1981
i9a2
06386
0les
0154
0257
1649
1000
0262
1001
0262
1002
0000
0160
Oal6
1960
0051
0057
0000
0262
042}
1976
0051
0e82
1976
0385
1978
0334
0292
1976
0384
1976
0056
0002
1974
1987
8002
0202
c1%0
0265
1991
0167
0004
0666
1978
0262
0004
1976
1972
1961
13%0
0032
1962
1977
1989

7100
1800
1700
1200
$000
0000
1900
7800
7600
6400
8900
0000
7200
9000
0000
7900
7400
1100
6900
8700
8900
8400
7800
6700
6200
7200
9999
19128
1542
0185
0031

0159
0267

0523

04a32
a289
0283

0030
0286

0335
0293
6251

0157
0261
0152
0153

0317

0206

0367
020%
a00s
0263
0519

1234
0301

0311

0203
0417
0274
0029
0029
0287
o281
0286
0331

0339
0145
0381

0389
0279
0361
0467
0027
0290
0169
0307
0312
0669
Olask
0351
0411
0769

G431 .

0517
0277
0329
0025
0314
D343
2635
031%
0280
0362

25



278
279
280
281
282
283
284
285%
286
287
268
ze9
290
291
292
b4k )
294
29%
296
297
298
299
300
301

302 -

303
304
208
306
307
308
309
310
31
312
313
314
315
316
317
318
319
320
32l

32 -

323
32n
325
326
327
328
329
330
33
332
33
336
335
336
337
338
339
340
341
342
1 %]
346
345
346
387
348
349
350
351
3%2
353
356
355
356
357
3se
- 359
360
361
362
363
364

365

366
367
368

30

253

53¢

PS3B

NEXT

TEST

"CHNGB

NOPR
NATWD

VALID

WMATCH
BASE
Pss
Pssa

Pse
P57
PST4
Ps78
PsSIC

ps8
Psio

fs3BA
Ps12
Ps12a

Ps12¢

STy
STy
STU
STU
STU
sTU
RAU
NZY
SRY
STV
RAY
KZY
aLo
STL
sSTY
syP
LA

Ray ’

sty
RAV
RAL
SRY
ALO
DD
SDA
S5LY
SL0
STD
SAT
sue
S70
NZE
RAM
RAL
ALO
BM1
RAL
ALO
STL
SLO
NZE

RAL

RAM
ALO
RAV
RAL
RAU
SUP
STU
NZU
AUP
RAU
STy
s$TD
ami
SLO
ALD
LoD
S0A
STV
RAL
ALO
STL
€L0
BM1
RAL
HLT
RAL
STL
RAU
sSTUY
RAY
LOD
sTD

© LDD

aup
STU
STy
RAY
STU
STL
Ray
RAL
sLY
STL
RAU
STL
$TU
LOD
RAY
s$TV
RAL
STL

NBAR
My

AR TH
PORR
18

0P SGH
GAMMA

0002
GAMMA
8002

Lol - ¥ o

NINEO
P53R

INTGR
NININ

0004
HNDRD
BASE
BASE

0004

8002
TEMP]

0002

8003
TEMP2

8002
BASE
ONET
ALARM
BASE
FIFTY
BASE

TEMPL
TEMP2
GOT0
aooe
0000
TALLY
ONE
TaLLy

PS6
0000

GAMMA

Pse

u

U
PsS7C
PSTC

0000

u
ONE
v
Maxu
PS8
OONE

L

R
NINEO
L
0000
Psi2c
ouv

00006
“—W0001
TEMP]
TEMPY
w0003
w0005
0000
NONO
0004
wO004
NONON
. w0006
w0002
oyt
TEMPY
w0001l
FFTIYL
UBAR

0000

P53
Pse

Ps3

PS3C

PS3BA

8001

TESTY

CHNGB

VALID
8002
NXTWD
8001
MATCH
NEXT
8003
NEXT
PSSA
PS10

8003

Ps3

P5TA
Ps78
Ps7e

8001

LARM
PS8

P53BA
Ps38

PS12A
STNON

PS133

PS13C

QUT IF GAR
1S 2ERO
FETCH NEXT
SyMpoL $
RECYCLE IF
ZERO IF N

THEN RETUR
70 PS38

DECREMENY
TALLY IF
GAMMA ZER
QUT IF TAL
i15 Z2ERO 1
NOT GAMMA
NEXT WORD
STORE
GENERATED
INSTRUCT IO
AND
INCREMENTY
BY ONE
AND RETURN
TO GENERATY
IF STORAGE

NOT EXCEED -

ALARM

FORM ENT
FOR
STATEMENT

GENERATOR
DICTIONARY

UBAR EQUAL

0342
0699
02%a
0387
0385
0673
0193
0372
0333
G&39
0327
0485
0«89
0291
03461
0340
0407
0461
€391
0026
0260
0393
0303
8511
0567
0200
0661
0819
029%
0401

© 0259

0296
0250
0451}
0869
0201

0255
0919
0377
0309
046l

0294
0345

0297
0305

0364

Q484
0481

0639

0479

0433

0336
0355

0350
0206
0359
0310
0395
0501

0298
0403
[LTYY}
0689
034k
0651
0405
0353
0534
0491
056l

0383
6212
0455
0761

0667
0370
04827
0330
0498
0453
0932
0636
0505%
0313
07173
0a83
064l
0535
0531
0258
0503
0330
0%6%

Qla6
1951
1954
0362
0320
197%
1974
0333
0002
197«
8002

0489 -

1987
1988
1967
1003
0260
1987
1873
0429
1988
Q004
0156
0364
0364
0004
8002
1992
0002
8003
1993
0250
8002
0364
0262
0304
0364
0322
Q364
1987
06294
1992
1993
0300
8002
0000
1976
0434
1976
0633
0336
0000
1976
0353
0359
1991
1991
0298
0298
0000
1991
0434
1991
0347
0353
0158
0000
1987
1988
1003
1987
0000
0258
04l
0370
0722
1977
1992
Q148
1979
19861
0000
0308
0004
1980
03864
1982
1978
04ls
371 ]
1977
0265
1955

0699
Q2956
03157
036%
0673
0193
0379
0484
0439
0327
QsBS
0193
0291
034}
0340
0407
[+ZY 9
0391
0026
0383
0393
0303
0511
0567
8001
0661
0819
0295
0401
0259
0296
0651
0309
0869
8002
025%
0919
0377
8001}
O4s)
0345
0200
0297
a305
8003
0200
0481
0639
0679
0534
8003
03%%
0193
0206
0310
0395
039%
0501

8001 -

0403
0445
0689
03as
0651
0405
0286
0353
069}
0541
0383
0260
0455
0761
0667
0523
0427
0330
0495
0453
0532
[L31Y
G105
€31)
€Ty
(583
(181
(31}
531
(A RN}
€53
{380
(941}
[ ]

Lo



371
372
33
7%
375
37¢
377
378
379
380
381
382
383
I8e
385
L LT
387
388
.38%
390
391
92
393
396
395
%%
397
398
39%
400
401
402
&03
06
40%
406
407
408
409
410
Al
[3 ¥4
s13
3T
1%
616
[3%4
4310
619
420
21
622
423
26
25
526
*27
428
529
&30
433
432
%33
a3s
3%
436
437
438
439
&40
aa)
482
442
e
1%
546
87
448
YY)
&50
451
&52
493

455
456
%7
&58
659
460
(1)
462
(13 )

2313¢

#5134

Ps138
P5132

o516

PSLoA

L2318
£515%A

Psi6

#5168

P27

NMNZ
DOLNK
P5270

PS2TA

PS27C

P53 8A

Ps20

Ps23

PS23A

P5238
PSLe

FLAG
#5285

RAL
SLO
NZE
ALO
A0
STL
ALO
LDo
sTU
%10
01
$Y0
RAL
ALO
570
57U
PCH
STU
AAu
&UP
RAL
STL
BM
RAL
SLo
SRT
Lo0
AUP
sty
RAM
sLY
STL
RAU
SLT
5TV
ALQ
sTu.
TLUY
RAU
SuUP
SRT
L 741)
STL
RAL
SLY
5TL
Rav
STY
suP
NZY
ALF
RAU
AP
Ml
AUP
RAU
SLY
AUP

RZU
SRT
NZU
nay
SRY
L Y41}
SRY
sLO
SRT
L0
aupP
5TL
RAY
sLTY
AuP
RAY
s$TU
sy
NZU
RAL
SRY
Lov
AUP
RAU
(134
LoD
AUP
sTu
RSV

STV
.1}
RAU

STU-

TALLY
QUOTAR

800y} .

™o
raLLy
Ps5138
Po1a
w200%
w0006
9999
ABEXY
ecC
ONET

Wooo09e

" ®w0001

w000l
UBaR

LR Y
0000
TEMPY

UBAR
FFTY1
0Cos
PS154
TEMPY
wNoo1
TEMP]
0002
TEMP3
8003
0006
TEMPG

P518
TEMPY
agoot
0000
TEMP&
0006
ALARM
wan0G
TEMP3
0006
TEMP3
8003
TEMPL

NZZl
PR2TD
9V

N
FRINT

NNNT
TEMPL
ag0e

01466

0001
PS184A
ACCUM

0no2
Ps20

0003
FFTV]

000%

TEMPSQ

TEMP]
8003
0004

Ps23

TEMP2

00009 -

P523A
TEMP]
0007

00009

"TEMP1

0007
$s238
TEMP2
w0003
FLAG

0000
FLAG

w0003
®w0002

PS1¥A

3RL

PS14
w0003

AREXD
8003

PS16
PS1%
SR3

PSlé

8002

pse27

DOLNK
SOAP2
P519

PS27A
PS27C

6003
PS19
PS19

PSie

SR3
Ps19

a003

SR3

‘PS19

STNON
PSie

Ps2%
@000

PS26-
PS27Y

STORE
ORIGINAL
STAVEMERT
AS
COMMENTS

INCREMENT

AND

FETCH WORD
IN UBAR

IF wWORD 1§
NEGATIVE
ASSIGN 17
A SYMBOLIC
LOCATION

EXTRACT
OPERATION
FROM wWORD

FETCH 0P
MNEMONIC
FROM TABL
AND CHECX
FOR ADMISS
STORE OP |
ADMISSABLE

EXTRACY
DATA ADDRE

FROM WORD
out IF D §

outr IF 0 ¢
NOT ACCUM

our 1F O N
ADDRSS WIT
STATEMENT
GENFRATE
MNEMONIC
IF O IS IN
STATEMENT
GENERATE
MKEMONIC
D IS NEIT
NEXT NOR 1
STATEMENT

ouyY IF DI
NOT EXTNS
1F EXTENS)
GENERATE
MNEMONIC'

GEN NUMNERE

MEGATIVE
FLAG IF DA
POSITIVE
FLAG IF 1IN

03%8
0631
0aT7
0a30
G337
[\LLY)
0529
0387
0681
[\I.1-1}
0632
01%7
0363
0413
0767
oatll
osB8
0527
LYY
0409
0412
065%
€397
0400
0659
1019
0629
0682
0653
0480
0751
0457
Qas?
07155
1069
0346
0605
059%
0801
0855
0749
0663
0268
0533
0799
0509
0697
0905
0645
0851
0a%0
0256
0955
0513
0516
0817
0547
0507
0610
1005
0659
0415
0420
1119
0275
0%30
07139
1169
07129
o732
0679
069%
0753
0563
0566
0873
0346
0731
0436
0597
0663
0666
0685
06467
0763
0766
04463
0762
0421
0325
0324
0677
0833

1976
1972
[{I'%1)]
8001
0390
1976
0632
[ 1Y)
1981
1982
2999
0360
1956
0262
1958
1985
1977
1977
195%
0412
0000
1994
0400
1955
0265
0004
o682
0l48
1977
1994
0002
1994
8003
0006
1995
0801
1992
0600
0000
199%
0008
0304
1980
19946
0006
1994
8003
1992
0la?
095%
0000
1989
0408
0516
0450
1992
0004
06410
0144
0659
0001
1119
0823
0002
0679
0003
0265
0004
0732
0148
1992
8003
0004
0566
0718
1993
0727
0685
1992
0007
0666
0727
1992
0007
0786
1993
1979
0421
0000
0621
0677
1979
1978

0631
04677
0681
0337
0545
0529
0387
0165
0684
G4aul
1981
0363
Oasl3
0767
0811
0688
0527
0360
0409
8003
0655
0397
0751
0459
1019
0629
0635
0653
0480
0751
0as?
044t
0755
1069
0348
080%
0595
8002
0855
0749
0663
0268
0%2)
0799
Q509
Q497
0905
0645
0851
0256
9985%
0443
0513
0817
1005
0547
0507

8003,

Q4k3
Q6ald
0415
0620
Q44
027%
0530
0739
1169
0729
0635
0Lsd
0695
0753
0563
8003
0673
0346
0731
0436
0597
0663
0635
[\IY%]
0647
0763
0523
0443
0782
032%
Q000
0324
0028
0633
G533

27



6k
o069
446
447
LY.1:]
489
&7%0
a7l
472
473
o764
67%
476
&7
78
679
Y1y

4«83
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
4«99
500
501
502
503
‘506
%05
506
507
s08
509
510

516
515

Pg26

LT o)

P530

P532
#529

Ps31
Taul
SR}

SRIA
SR1E

SR1F

SR1D
SRIL
INCR
SR3

SR3A

SR3A1
SR3AZ °
SR38

SR3C
SR3IED

~ SRN

SRN2
SRNS

SRNG
SRNA
SRAC
SRACA

SRACR

Ay
AUP
STU
sue
L 74Y]
L0
Rat,
ALY
gre.
LoD
LDo
RAY
NZU
RAy
NZY
LoD
RAU
5TV
RAY
5Ty
NOP
310
sLO
SLT
NIU
SLTY
LoD
SDA
SRT
LDD

sha .

570
LoD

00’

sTD
Dlv
$TL
LoD
57D
AUP
SRT

N2U

sL0
NZU
ALO
SLT
sue
ALO
SLT
SRY
AUP
LoD
5LT
STD
RAU
sSLY

AUP

STU
STD
RAL
NZE
RAL
SL0
AyYP
SRT
RAY
RAL
ALO
SRY
ALO
sy,
sLY
NZVU
BM1
RAL
SRT
RAU
N2ZU
(14
Aup
sup
Aye
RAU
RAL
£347]
(34]
RAL

STU

RAV
sup
ST
NIV
RAL

UBAR
ONE
usaRr

es13C
S
aNET

w0002
Ps30
w003
Ps32
Tau
TEMPY
w0002
TEMPRQ
w0003
0000
EXIT
INCR

0002 -

0002
SR1D
SR1D

0004
SRIL
SRIL

0000

0000

95998
EXIT
TW5IX
TEMP1
SR38
TEMP2
ONETY

0001

WINEO

STL
0001
8001

NINEO
0001
0002

TEMP )

SR3C
0002

Exty
8003
0004

Locus

TEMPO

EXIY

ARITH

SRNS
SRN2

0010
8003
My
FIFTY
0004
NBAR
TEMP)
0008
SRNG
SRNS

0002
8002

0000
TEMP)
. ann2
Two?r

8003
OTREY

EXIT
8002
JAY
JAY
A0001

NEWCT
S JAY

Ps28
P5133

SR3
SRIED

P529

P53y
PS133

P530

P532
Ps

SR1E
SR1E

ExiT
SRIF

o
8001
SR1A
SR1D
9999

* BR3A

SR3A1

SR3A2
SR3A2

TEMP2
TEMPZ

SR3A
EXIT

EXIT

8002
SRN&

SRNS

SRN&
LARM
EXIT
SRACA

SRACR

SRACY

PUNCH AND
RECYCLE 7
PS13C IF
usaRk NOT
EQUAL TO

LY

5 EQUALS §

PLUS ONE

AND FORM

NEXT LOCAY

LOCATIONS
FROM XXXX
yyvy

SR3 CONVER
THREE DIGI
NUMBERS IN
TWwO LETTER
MNEMONICS

GENERATE
SYMBOL IC
LOCATION
FOR NEXT
STATEMENT
SRAN FORMS
NUMBERS
ouT IF FLO
ING POINT
FiXx ASINTE

ER IF FIXE

POINT
FLOATING P
MU PLUS

FORTY NINE
PLUS NBAR

AND MANT IS
15

NTOS S

NIFICANT F

ALARM

ROUT INE

EQUALS ABC

coz8
0759
07189
Os58
018%
0849
0300
(/1.1 9%
0867
0460
0813
o131
0683
0437
0733
0487
0738
0803
o788
08%3
0&l16
0led
0650
0501
0657
0911
0917
0923
0973
0783
08139
0670
0486
0903
0635
0951
0465
0795
1051
0396
0967
1023
0777
0757
0961
0478
07135
0462

. 0807

WYY ]
1055
0697
0750

1219

1101
0809
1269
0493
0800
1151
0859
0863
0671
1105
0866
0889
0512
1155
0827
0637
1201
0845
0913
o3e
0372
0543
0899
0857
1011
0833
0797
120%
0963
1017
0747
0850
1251
0909
0959
1061
09%3
1111

0318,

1955
0434
1955
1991
0849
0358
1957
0262
1957
0813
0816
1978
0437
1979
0687
1960
Qla8
1978
0148
1979
0000
0398
0903
0002
0911
0002
0470
0470
0004
Qu8é
0486
0000
0000
9998
0398
0354
1992
Q448
1993
0262
Q00
orry
1003
0961
0464
0001
8001
1003
0001
0002
1992
0750
0002
0398
8003
0004
0638
0148
0398
1954
0512
0866
1951
1989
0010
8003
1951
0322
0004
0146
1992
0008
1017
1017
1989

0002

8002
1011
0000
1992
8002
0508
8003
0520
1989
0398
8002
19%6
1958
1849
0658
0315
1956

0759
Qtrao
0658
0745
0500
0157
0861
o867
0460
0635
1219
0683
0718
0733
o788
0157
0803
0437
0853
0487
1234
0901
0901
0657
0398
0917
0923
0973
0783
0839
8001
0650
0470
9969
0951
04665
079%
1051
0396
0967
1023
0478
0757
0462
0662
0735
1993
0807
1993
1055
0697
1051
0398
1101
0809
1269
0693
0398
1151
0859
0863
0471
1105
8002
0889
0747
1155
0827
0637
1201
0845

0913

0318
0372
0543
0899
0857
0747
08133
0797
120%
0963
0147
0286
0398
1251
0909
0959
1061
0953
1111
0916
1161

28



347
958
%9
460
561
562
%63
S6h
%65
566
567
%68
569
570
471
321
573
L 2 2%
575
$T76
577
518
79
580
581
sa2
583
584
585%
sa6
%87
588
589
%90
591
592
593
494
595
596
597
598
399
«00
603}
602
603
604
605
606
607
608
609
610
- 611

612
613
616
619%
616
617
618
619
620
621
622
623
626
625
626

627

628
629
630
631
632
633
636
635
636
637
638
639
660
641
&4
a3
[T13
(Y%}
(13
647
648
[ 23

SRACL
SRAC2

SRACH

SRBCS

SRACS

SRACT

ABCNT
SRACE
Ps5100

£5101

D000
00002
00003
00004
00004

00006

Do0o?
aleJe1o7 ]
00009
00001
00002
00003
Q0004
00005
00006
00007
000086
Q00098
00010
00011
00012
00013
Q001e
00015
00016
00017
ooo1le
00019
00020
00021
00022
Q0023
0002
00025

00026

00027
00028
00029
8s

BSA -

BSB
L1}
vil

ALO
3Ty
4L0
KA
310
NiE
Réy
wEU
$L0
ALO
L0
a0
ALO
RAL
RAYU
ayP
STy
suP
BHM]
aup
STU
AUP
LoD
LoD
RAL
5L0
ALO
STL
STy

STD
570
SRY
LDO
LoD
LOD
STD
SLO
sLT
aLO
sLY
ALF

O
JEY
SRACY
ADGOL
N
S5RACR
ARTTH

QF 1 yE
Jay
RAL
ABINC
ABCON
8002
Jay
ONE
JAY
ABCNT

8001
ADOO}
SRACS
N

ABINC
ONE
ABCNT
ABINC
AQQO1}
0051
AQ001
ABEX3
0003

ABEX3
EXIT}
8002
0001}
8001
0001
Y
0100
1
9200
9300
P
L
0800
EO0AA
cors
0168
1061
o 1%61
1682
1974
2082
2182
2482
3266
3366
3ub6
3582
3966
%575
4662
6079
6179
646k
6579
64679
6973
8179
8279
8379
6461
8561
8661
9968

NEWCY
B8S5a
BSA

U

| ONE

N
N .
BNy
NBAR
PNl
ONET

8002
SRAC2

SRACS

SRECS
SRBCS

Exiy

SRACT

8003
ABPUN

SRACA
0000
SRACS

P5101
P5101
Ps101

EXIT1
S04aP2
0000
504P2
€000
0000
804aP2
S0AP2
0000
50aP2
7677
7383
8477
7376
7376
1788
83713
8384
8364
6166
8262
6485
7283
Tar7?
8965
T469
6184
8286
8579

6173

8273
6466
6161
6162

. 6163

8761
8762
8763
-7383
DROPU

LU

CHEOP
BSB
BN
BM1
SRA

CHE AR
ADLOW

INCRMNT oA

FETCH JAYY

CONSTANT
RECYCLE IF
EQUALS JTH

NEW ABCON
ABCNT NO
EXCEEDED
N STORED A
NEW AB CON

JAY IN LOW

MNEMONICS
FOR
REQUIRED
OPERATION

NBAR EQUAL
L

1161
0939
1009
0662
1053
0593
$867
1059
1013
0%14&
1211
1319
0907
0565
0916
1261
0989
1109
1067
0870
08r?
02452
1159
0521
0374
0657
1039
1117
130%
0762
1295
0900
1063
0671
0426
1027
0977
0883
069}
o897
1103
o719
0r20
0721
07122
0723
0724
07125
0726
orz27
0600
0601
0602
0603
0604
0605
0606
0607
0608
0609

- 0610

0611
0612
0613

0616

0615
0616
0617
0618
0619
0620
0621
0622
0623
0624
0625
0626
0627
0628
024695
0458
1113
1167
1016
0895
1089
0392
044s
0947
024k .
0643 :
0949 |
0’50;

Q&ldd
19%6
G662
1849
1989
0959
1956
1013
0966
19%6
0%64
1952
0510
8002
1956
[T 1Y
1956
0762
0670
8001
1849
1255
1989
0374
1952
0434
0762
1952
1849
0051
1849
0360
0003
0426
1027
0380
0630
8002

00031"

8001
0001
0000
0100
0000
9200
9900
0000
0000
0ao00
9090
0075
018
1061
1561
1682
1974
2082
2182
2682
3266
3366
3466
3582
3966
«575
4662
6079
6179
2333
6579
6679
6973
8179
8279
8379
8451
8561
8661
9968
0498
0658
1016
1016
1991
043a
0392
Ossb
1989
1989
0643
0166
0302
0262

0939
1009
8002
1053
0593
0847
1059
0%14
0514
1211
1319
0907
0565
0398
1261
0989
1109
1067
0521
0877
0252
1159
8003
0927
0957
1029
1117
1305
1251
0000
0847
1063
0671
0977
oerT
097y
0883
0691
0897
1103
0630
6000
0000
0000
0000
0000
0000
0000
0000
6161
T677
7383
8417
7376
7376
7788
8373
8384
8366
6164
8262
6485
7383
T4l
8965
7469
6184
8284
8579
6173
8273
6466
6le61l
6le2
6163
8761
8762
6763
7383
1301
1113
1167
1369
0895
1089
0945
0947
06&3
0643
0800
0949
1355
1217

29
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w0004
0004
00003
TEMPS
8001

w0004
STDAC
TEMPS

8001
w0o00s

0002
woco3d

0000

pC
THOUS

TEMPL
w0006

TaU2
QuUA2]
FINI
PSI
TEMP)
TEMP2

ONE
TENPY
SIXTY

Quas
CURTN
2003
QuA20
Quas

CURTl

ACU2
ACus

8002
SHCUA

ACUA
Bcus

acus
SHCU

sTS

STS

575

CuURT1

FLOPR

PSY

AT&0
0000

PST

AT&0
PS7

ENDYSE

AT30
0000

PS12A
FLOP-

FLOPR
PSS

DCRMT
oCcHT3

FINt

INCARMNT
TALLY

IF TALLY
NON ZERO
SEND NXT W

10 GAMMA

DECREMENT
QUANT COU
FOR ALL
PSSl LESS
THAN OR
EQUAL TO
CURRENT
Psi

0784
0581
1489
1029
1363
0816
1n06
08346
1035
0941
1699
0852
1657
1707
1433
0991
1106
088s
11%6
1162
17%3
1757
0910
1807
1909
1212
1907
1262
1803
1206
1085
1312
0902
1483
1533
1348
0952
1031
1583

0936 -

0932
1081
1942
1398
1052
0830
1135
0938
[o].1.1)
0987
1193

1913.
1633

1037
1025
0678
1185
1903
1306
1950
0960
1120
1323
1235
0946
0874
1600
1362
1065
1285
1061
1650
0986
1335
1091
0904
0790
1963
1371
0926
1627
0996
138%
1038
1141
1497
1046
1115
1547
1749
0954
17139
1597

1976
Q434
1976
13683
0836
0000
1974
1980
0002
80C3
0852
0602
1003
1980
0866
1003
1000
9999
1909
1909
1003
0910
1003
1980
9999
1963
1017
1000

1953

1980
0257
1000
1980
1978
1995
0952
1978
1979
0936
1979
19717
0158
1995
1052
1977
1981
0938
1961
0987
Q790
1960
1979
0986
or21
0678
1980
0008
1306
8001
Q90¢&
8002
1323
1980
00Cs
ar21
1997
8001
1065
1980
0988
1997
8001
1980
0002
1979
0000
1958

1616

0926
1427
1992
1982
1038
1181
0694
0662
0160
1994
1994
0956
0434

. 1994

0384

>4



PAGE B

-oCMT]

DCmMT2
QuUA21

Tau3

ATUB
ATUl

ATUT

ATU2
ATU3

SUBTA

susl
ATU3S

ATus

LTy
s

Loe

oy -

CURTL

aLo
LDD
SDA
RAU
sAY
SuP
NZU
s$TU
Loo
RAU
NZU
RAU
STy
STL
LoD
ST0D
RAL
AuP
Loo
sSLY
STL
RAU
eml
AyP
L0D
RAU
AUP
AuP
LDD
RSU
RaL
LDO
STL
RAL
LoD
STL
RAL
LDD

STD

8002

DCMT2
DCMTI
FLOP

TaU3

ATUL

Ps?

PS?
ATU?

PS?
ATUT?
SUBTA

SUBTA

SUBTA
ATU3S

out
ourt

atTus

534

PS?

e gl

FLOPS
L0
k]

ig

BPeensssyess8sR88328es

1010
Oued
0668
0572
0006
0000
1567
0572
1647
1981
1236
1243
1960
0000
0265
1991
1980
0202
1412
0008
1997
1978
1036
0564
1373
0860
1997
0891
1799
8003
1000
1060
1000
1001
1110
1001
1002
1462
1002
233
1980
1088
8001
1003

© 1998

8001
8001
1997
0006
0686
1980
0988
1996
8001
1512
0408
1977
0934
1982
1989
0147
0824
0982
0160
er79
0212
1953
1953
1000
0721
1995

1143

o]
0358

1168
1621
8002
1677
1087
1406
0u68
1567
0880
163%
0840
1697
1164
1006
0518
0744
1485
1108
0350
1056
1750
1683
1137
1170
0350
1215
1102
1096
0350
1215
1496
1216
1106
1506
1216
1154
1158
1214
1556
0668
1535
1789
1146
1606
1949
(T3L)
Osle
1152
1264
1700
1585
1191
1800
1208
0350
1562

71131

0350
1187
0692
1202
1679
0350
1285
1733
1237
1258
1656
120%
1612



1204
1205
1208
1207
1208
1209
1210
1211
1212

1213

1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1226
1229
1226
1227
1228
1229
1230
1231
1232
129
b T ALY
123%
1236
1237
1298
2%
1240
1241
1242
1243
1246
1265
1246
1287
1248
1249
1250
12%1
12%2
12%3
1234
1295
12%6
1287
12%8
125%°9
1260
1261
1262
1263
1264
126%
1266
1287
1268
1269
1270
1271
1272
1273
1276
1275
1276

1277

1278
1279
1280
1281
1282
1283
1284
128%
1286
1207
1288
1289
1290
1291
1292
1293
1296
129%

129¢

SURT2

L1V 14

$75

[+13
oK1

oKe
ox2

Inn

FLOPR

RR
ADDK

(343
RRZ
RR1
Rw

nwl‘
Ru2

R2
wE
WL
ALPHA

wLl
TKNZ)

FXFLW
FLAR

FLFLW
Fxwl

FXFXW
STUAC

L3
supP
K2E
AyP
aup
Lob
LOD
DO
&R T
sTD
SR
L0
SRY
aLo
STD
STL
5L0
SLY
NZU
AuP
L3 {1
RAL
STy
RAL
LoD
ALO
AUP
N2U
NZE
AUP
NZU
ALO
5L0
RSL
RSL
SLY
STU
LoD
SLO
57L
LoD
STD
RAY
(213"
5L0
SRY
ALO
o8
LDD
57U
s1D
RAL
aL0
sL0
aM]
&L0
&TL
ALO
sTU
LOD
N2V
RAL
RAL
aLO
ALO
LDD
LoD
L00
LOD
LOD
LDD
NZE
LDD
RAL
LDD
$T0
STL

'S5L0

NZE
LDOD
N2E
RAL
NZE
RAL
LDD
RAL
STL
RAU
RAL
NZE
RAU
$70
RAL

NINTY
8no3

8001
8001

0Cc03
FINI

000)

8002

0001

8001
our
TEMPS
Doeod

0002
ox

TEMP2

TEMPG -

TEMPS
8002

TEMDE

8001
2wH

TEMPS

ox2

1

ONE
8002

ONE
0006

RaL
w0007
ouY
out
est
SIXYV
(33 ]
000s

w000l

vl
ouy

ONE

NINTN.

8001
.3
RRY
10001

1340
STL

CURT2
CURTS

suscC
suBC
susc
EXIT

FINI

oK1
oK1

CURT1

[s14)

ouTt
our

sRAC
out

2wy

FLOP3
NOOOY
ADDK
RR2

ALARM

$TK

our
8002

SETEK
AWl
RwW2
Rw2

BEF
TROP
NZ&
NUMIN
OROPK
CHKTK
ALPHA
SETEK
RR2
TENZ)

PuRwW
GETER
FXwl
FXFLW
LDSR

FLFLW
wL3C

FXFXW
wL3C

sTLeC

TK EQUALS
ZERO

1S PREVIOU
OPERATIO
ZERO

IF SO €K

THEN
RETURN PS
$F NOT 1S

IF NOT IS
WK FXD OR

C 1210

1229
1527

10930

1181

1287
0890
1343
1266
1293
1296
12564
14614
1471

1256
0918
1950
107%
1231

1086
1358
163%
1360
1302

1662

1465
1352
1260
1516

0968
1602
1806
1408
1939
1270
17596
1521

0742

1396
1666

1136
0740

1018

151%

1906

1473

1783

1186

0195

1498

1452

1068

1446
0940
1767
1502

1310
1564

1118

0196
1552

1508
1558
1168
J496
1304
1608
0192
0253
0163
1516
1320
1125
0728
0974
0778
1218
1546
1129
1032
1485
1188
1360
1569%
1873
0676
1318
1614
0990
1410
1615
1602
1652

11
11
[3]
10
10
69
&9
&9
30
24
30
16
30
15
24
20
16
35
'Y
10
21
65
21
65
69
15
10
£3
&5
10
s
15
16
66
[.1.)
35
21
&9
16
20
69
24
60
19
16
30
15
06
69
21
24
69
15
16
6
15
20
15
21
69
46
65
65
1%
15
6%
69
69
69
69
69
(3]
69
65
&9
26
20
16
45
&9
a5
65
[$]
65
&9
(3]
20
60
[1]
(1]
60
2.
[ 1]

1364
8003
0930
8001
8001
0890
1343
1246
Q003
0462
oool
8002
0001}
8001
Q4lé
1997
0721
0002
1635
0402
1993

1997

1997
8002
1465
1997
BOO1
1666
09568
1995
17%6
0402
0434
8002
0434
0006
1989
1396
0564
1983
Qule
Q4le
0160
0386
0868
0006
1186
1977
1498
1961
Qb4lé
1990
0436
1393
1502
8001
1990
1118
0032
1552
1508
1712
0664
1990
0698
1608
019%
0195
0163
1516
1320
0974
0728
1990
1125
Qale
1992
07246
1032
1685
1188
1954
1616
1268
%16
1262
. 9%4
1]
S 956
. 566
, 158
1398
.21

1220
1527
1181
1292
1287
1293
1293
1293
0398
1296
1254

s 1614

1471
Quu2
0918
1950
107%
1231
1086
1358
1344
1346
1302
1662
10%6
1352
1260
1514
1270
1402
1806
1408
1919
0als
Gale
1521
0v42
0850
Qsle

‘1136

0652
1018
1519
1906
1473
1783
1641%
0568
16452
15646
1068
1646
0940
1747
0306
1310
Goela
8002
0193
1658
1558
1168
1168
1496
1304
1403
1173
1223
1486
1361
1523
1125
16458
1564
0778
1218
19646
1129
1833
1138
0990

1360 -

1565
1573
066%
1318
1616
1622

16410

1615
1623
1652
1577

2



j297
1298
1299
1390
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
13i8
1319
1320
1321
1322
¥323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1361
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
13
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389

Syual
FLFRY

STLAC
5TL8C
STLAL
RAL WK
RALWY

wWL3C

NETTA
PuRwW

FxBEx

FREX
L34

TRNZ2

FLTL

FLYS

FLY?

CFLTE

FLT2

FLT8
FLT)

FLT&
FADSB
NELT1

FX1F2

AR33
AR3&
ALTR

BMONE

142012

sTU
LO0
fiag,
Lho
RAY
SUP
NIV
RaU
AUP
AUP
LDO
RAY
aye
LOO
S1D
RAL
LOD
&TL
57D
RAL
ALO
ALO
LoD
AyP
s5TU
STL

LoD
NZE
RAL

‘NZE

RAL
LOD
Lop
LoD
NZE
LoD
STD
STL
SLO
NZE
L0D
KZE
RAL
NZIE
LOD
NZE
RAL,
SLO
NZIE
SLO
NIE
RAL
Loo
SLO
STL
5.0
5TL
RAL
LoD
RAL
NZE
RAY
LDOD
sTU
RAL
NZE
LDD
RAL
LDD
RAL
STL
RAU
SLO
RAL
NZE

RAU .

LoD
R5U
suP
LoD
LOO
LDD
$T0
$TD
L0o
LDbD
STD
RAL
SLO
RAL
ALO
Lbo
SDA

5001
FOURY

YEMPL
DVR
NETTA
w

X

STU

ACC
Ray
FLFLY
Ex1Y
STLA)Y
RALW)

0001’
EXIY
K

o

RAL
ExIY
TEMP1
TEMP1
vl

ARTTH
FLAR
FOURT
FLAR
FOwWR)

ALPHA
ouT

TEMP]
DO006

FLT1
AREITH

FLY2
TEMP
SCON

OFIVE
FLY2
v
FLYS
OFOUR
TEMPS
TuiwO
TEMP &
BETA
FLT?
TEMPS
FLY6
RSUUP
FLTG
vl

vl
FLTa
FL1&

FOURY

ONET
ARITH
FLTS
01w
ARITH
FX1F2
OTREY

BETA
AR3Y .
AR
0000
RETTA
EXIY
Exty

ALTRY
FINI
BETA
ONE
TEMP &
[ L P 4VE )
182U2
fa2U2

0000
STUAC

LDSR

pst

PSY

STLBC

BEF
0000

RALW)

BEF

NETYA
FLIK
GETEK
FREX

FXBEX
LD5R
LOSD
CHKTK

ALPHA
TKNZ 2

POWR
GETEK
NFLT1

FLT3
UBETA

FADSB

CHROP

CHGOP

Ps?
oury

FLTS
ALTR

LDSR
FLY8

NETTA
FLTS

wL3C
BMONE

P57
. 9005

ALTR3

" BMONE

STACY

ENTLZ

AND

RAL WK

SET OPSGN
70 ZERO
IN BOTH

SEY V1
THEN GO YO
ARTTH GEN

15 PREVIOU
0PN ZERO

1F NOT IS

IF NOT IS
PREV FLOA
if SO GO

§F NOTV FLO
Fix GO 7O
wWL3C IF
FLOAT FIX
COMPILE N
LDD BETA F
TO ALTRY
AND THEN
NETTA

ALTR PERFR

FOLLOWING
SEQUENTIAL
BETA MINUS
ONE YO

INST OF
CONTENTS
OF TEMPS
EQUALS U

1273
1564
1618
1673
%26
1797
1658
1812
1356
1596
14608
1571
1040
1847

T 1752

1802
1577
1509
1902
0960
1644
1404
1370
1623
1947
1762
1833
1236
1090
1460
1665
1723
1241
0218
1621
1026
0828
1518
1696
1179
1082
1735
1238
1510
1764
1568
1773
1598
1560
1814
1671
1175
1746
1654
1914
1504
1964
1648
1808
1912
1556
1610
1281
1908
0672
1815
1420
1715
1823
0676
1668
1618
1765
1140
1660
1965
191%
1718
1710
1821
1566
1074
1616
1721
1654
1760
177
1796
1910
1704
1754
1921
1627

co01
1418
1268
0526
1992
1702
1762
0658
1990
1712
1571
0s36
1443
1616
0398
1509
0980
0001
0398
1990
0698
0564
0398
1992
1992
1961
1236
1090
1954
04786
1268
[ L% 1
0794
1621
1024
1125
04le
1992
0726
1082
1735
1238
195
1764
1568
0672
1992
Qus5s
1814
0966
0672
1991
1456
1708
1996
1758
1995
1651
1912
1998
1908
1177
1908
1961
1961
1618
1618
1266
0676
0262
1956

. 1618

1368
1954
1915
0520
1718
1651
1566
1074
0000
1762
0398
0398
1760
1604
[ TYY
1651
0436
1995
1666
1124
1126

[s1+s1e}
1602
1673

0665 -

1797
1658
1812
1356
1596
1468
0350
1040
18e7
03s¢C
1802
1577
1403
0000
0980
1646
1404
1370
1603
1967
1762
1714
1138
1241
1460
1665
1723
0665
15648
1523
1125
0828
1518
1696
1179
1933
1138
1140
1510
1715
0935
1773
1598
1560
1765
1671
1175
1746
0945
1914
1506
1964
1648
1808
1811
1556
1610
1281
0350
Q4lh
1815
1420
1721
1823
0665
1668
1420
1762
1454
1660
1965
1623
1771
1710
1821
0350
9C0%
1616
1604
1658
17N
1810
1796
1910
1190
1754
1921
1627
1677

37



1350
1391
1392
1393
1396
1399
139¢
1397
1398
1399
1400
1401
1402
1403
16406
1405
1608
1407

1408.

1409
1410
1411
1412
1413
1616
1618
1416
1417
1418
1419
1420
1621
1422
16423
1626
1425
1426
1427
1628
1629
1630
1431
1432
1433
1636
1435
1436
1437
1438
1439
31440
144}
1442
1643
164k
1445
1646
1647
1648
1649
450
145)
14652
1653
1656
1655
1456
1457
1658
1459
1460
1461
1462
1463
1466
1465
1466
1467
14868
1689
1470
1a71
1672
17
‘1474
1475
1476
1877
1478
1479
1480
LY}
1482

Fazul

162us
1a2us

1azy2
svacl

SvaCz

ALTRS

TuMzu

ENT&Z
BMIN]

BMINZ

BMIN3
EX!V
FINT
out
QSGN1
OSGN3

0SGNG

QSGN2
UBETA

CHGOP
CHGEL

CHGL

CHG)
CHG2
POWR

POWR]

POWRS

POWRF

POWRY

oPLD
0PwK

oPwK}
OPwk2
LDSR .

LDSR1
LOSR2
oPace
FLIK

" R0001

R0002
RO003

RAU
LOD
sYTD
fram
5L0
SLY
NZU
RAL
&8y
AUP
RAL
AUP
LoD
5DA
SYT0D
LoD
NIE
RSL
5L0
S5LY
SLO
sLY
LOD
RAL
STL

-LDD

RAU
sTU
S1D
RAL
SLO
STL
(35))
LEAT]
sup
SML
RAY
SLO
sSLO0

21
(2198 ¢
HLY
MLT
s10
ayP
AUP
LDD
RAU
s$T0
RAL

ALO.

SLO
STO
ALO
LoD
SDA
RAL
L}
5LO
ALO
STL
DD
NZ2E
RAL
NZE
LoD
RAL
NZE
RAL
Loo
RAL
STL
LbO
RAL
ALO
LoO
ALO
ALO
Loo
STU
$T0
ALO
LDO
HLY
Lo0
ALO
RAL

SLY

AUP
RAUY
RAL
RAL
RAL

8002
0000
TEMPQ
8001
CHLLDD
0002

000e
OONE

14202

TEMP2
ocoe

FIMT

OONE

STLAL
0006

BETA
0006

BETA
TEMP &

* OONE

QPSGN
FINI

TwO
TEMP4
FiINI
TEMPS
BMIN2
0000
8002
TEMP &
BMIN3
0000
EXIT
FINI
ourY
FIN
OPSGN
O5GN2
FIND
8002
FINI
BETA
ONE

FINT
CHG1
CHG2
CHG2Z
0000

TEMPG
TEMPS
0000

POWR ]
Vi

POWRSG
POWR &
ARTTH
FXFXW
FOURY

ONET
ARITH
POwR3
ARITH
TENT
our

oPwK2
0PSGN
LDSR1
LDSR2
LDSR]
LOSR1
0000
ACC
TEMP]
0006

0872
FOV
DVR
FOv

8003

162us

1a42Us
[E24VL]

. 8003
FIN?

GETEK
STAC2
s$TAC2

OSGN&
1uM2y

BMIN1

EXIT

ENTAZ -’
RLY{V

8003

8002
FINI
EXIT
FINI
our
OSGN3

8003
PS?
OSGN&

FINI
CHGE ]

8002

CHG3
CHG2
CHG2
FINL
GETEK
POWRF

ALTR

LDSR

FXFXW
ALTR

POWRMH
LDSR

OPwKY

OSGN1
oyt

BEF

LDSRY
9000

oPwK}

8003

8003
oPACC
OPwK
OPWK

IF NOQT LDO

1¥ LDD SEY
DATA OF
CONTENTS
oF
1EMPe TO
v

COMPILE NE

U MINUS Tw
TO TEMPS

CONTENTS @

CONTENTS
TEMP4 MA

NEGATIVE

SET SIGN ©
INSTRUCT}
10 BE

15 U EQUAL
7O BETA
PLUS ONE

op OF
CONTENTS O

" LOWER

CHANGED
CONTENTS
TEMPS

IS PREV FL
IF SO 15
PREV IN A
ALTR IF N

IF PRES F1
FLOAY

AND SET
OPSGN TO

ALTR

COMPILES
OPN WK NE

OPSGN ZERO
COMPILES

1677
1666
1804
1848
1904
1971
1727
1331
1946
1766
3132
181¢
1229
1124
1810
1698
1916
1470
0172
1966
1777
1768
1606
1818
1918
1748
1968
1520
cB22
1798
1848
1150
c8re
1948
1570
1923
1620
1279
1670
1174
0398
06a2
04ls
0474
1720
1329
0584
1182
0935
1770
1820
1240
1811
1920
1379
178%
122%
1970
1274
1324
1232
1933
1286
1290
0922
1827
orTe
0972
1927
1376
[s1.X{]
1022
1291
0794
1072
1122
1172
1222
1272
127%
0665
132%
1034
1322
0928
1372
1716
1422
1337
1340
0536
0537
0538

8002
0000
1993
8001
1716
0002
133}
1991
0004
o156
1991
1124
1993
0000
044
1916
1470
0158
1509
Q0004
1651
0006
1818
1651
1995
1968
0158
197%
0442
1991
0390
1995
(XY
1995
1923
0000
8002
199%
1174
6000
0398
Q442
0614
Q46
1975
1182
Q642
8002
04sl
1651
0436
1991
046a2
1224
1232
1232
0000
1276
199%
1995
Q000
1286
1290
1961
0776
0776
1954
161%
1268
0878
0262
1954
079«
1954
1225
O4ls
1990
0698
1275
1975
1322
09286
1322
1322
0000
Oh3s
1992
0006
1340
0472
1390
1702
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