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INTRODUCTION

The most effective method of translation from problem statement to
program statement on the AN/UYK-1 (TRW-130) is by use of the interpre-
tive mode of operation. The interpretive mode is the term used to describe
the operational mode of the computer while executing instructions defined
by a logram set. - A primary advantage of this technique is that it provides
the user with a logram set most useful to his purposes. He may augment
or delete lograms from this set as required, and may develop special
purpose lograms as the need arises. Tt is useful, however, to develop a
common set of lograms which will fulfill the requirements of a wide vari-
ety of applications. Such a set is the "Basic Logram Set - TRW-130,"

described herein.

This Basic Logram Set is a part of the AN/UYK-1 (TRW-130) Logram
Library. The Logram Library includes many more lograms and is constantly
expanding as the TRW-130 is used in different applications. The Basic
Logram Set merely represents those lograms that almost everyone using a
TRW-130 will require.

The TRW-130 users will have a Software Library Catalog from which

they may select lograms and other software useful to their applications.

As with all lograms, the Basic Logram Set has a consistent structure
to allow simple, reliable extension and revision and to permit programmed
diagnostic techniques. These programming standards and conventions along
with detailed descriptions and program listings of each logram are pre-
sented in sections to follow. A descriptive summary is included as

Appendix A.

LOGRAM LANGUAGE

The format of the programming language of the TRW-130 may resemble
that of a one-address computer. For example, to add the contents of a
memory cell, noted symbolically G, to the accumulator, the programmer

would write:
AD1 G

-1-



In a conventional computer, the above statement would usually
reside in a sihgle memory cell. For the TRW-130, ADl refers to the sym-
bolic address of the first cell of the machine code which will effect an
Add, Single Length function. The address of the operand, denoted G,
appears in the next cell in sequence after ADl. Therefore, the TRW-130
program code appears in a vertical multi-word format, where each word
contains an address.
AD1
G
The design of the TRW-130 stored logic computer will allow the use
of a programming language like the single address example or we may have
one, two, three or more address instruction sets. The programmer may
use any one set or select single address lograms for certain operations,
a two address logram for another operation and a three address logram for
yet another operation; all within the same TRW-130 program. Regardless of
the number of parameters, the first word of a logram calling sequence refers
to the logram starting address (LSA) followed in sequence by the address of
the operand(s) required to perform the prescribed function. The following

sequence illustrates the general method.

Instruction Contents of Y Indirect Contents of
Sequence or (Y) Y or ((Y))
Y LSA¥ lst logand of logram 1
Y+1 Address of 1lst Operand 1lst Operand
Y+2 Address of 2nd Operand 2nd Operand
Y+3 LSA 1lst logand of logram 2
ete.

SYSTEM REGISTERS

The first 64 memory registers are described generally by the term
"scratchpad." Notation for each scratchpad register begins with a dollar

sign symbol ($). The allocation of scratchpad registers, and the symbolic

¥Logram Starting Address
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notation and usage of each scratchpad register is listed in Figure 1.

Accumulator and MQ

A pseudo-accumulator and MQ are included in scratchpad and are uti-

lized as indicated below:

Single Length Accumulator | $AL |
Single Length M.Q. | $AR i
Double Length Accumulator |: $AL !' [ $AR |
Double Length M.Q. [ $aL | | $QR !

The Basic Logram Set provides for single, double, and in some cases,
quadruple length operation. The third character of the instruction mne-
monic (logram symbolic notation) is usually reserved to designate word
length.

Instruction Counter

A pseudo-instruction counter, $IC, contains the logram calling se-
quence address corresponding to the logram currently operating. It
therefore serves as a tracing indicator and provides a linkage between

successive lograms.

LOGRAM STANDARDS

An indirect addressing technique is used to pass control from logram
to logram and to access logram operands. In order to maintain this

linkage, certain standards must be adhered to:

Standard 1
The E, M, and P registers must be loaded upon entry to each
logram, as follows:
E Register: The contents of the Logram Starting
Address, contents of Y.
M Register: The Logram Starting Address, Y.

P Register: The next address in the logram calling
seguence, Y+1.



Standard 2

Upon entry to a logram, the contents of the P register must
be stored in the pseudo-instruction counter, $IC. To satisfy
Standard 1, it 1s necessary to execute a logand upon exit from
each logrem to load the E, M, and P registers as prescribed. If
the address of the next logram is in the P register, the logand to

LP/DP/C/Ng

If the address of the next Logram Starting Address (LSA) is in

execute is:

the pseudo-instruction counter $IC, the correct logand is:

LP/IL/$1C



UNIVERSAL SCRATCHPAD ALLOCATION FOR THE AN/UYK-1 (TRW-130)

- Octal
Location .Symbol Use
00 $MIA Interrupt Control registers for
01 $MIB Type II (Miscellaneous) interrupts
02 $PFA BR/DM/F/UN
03 $PFB PZE 00002
o4 $¢CA Interrupt Control registers for Type 1
05 $0CB Output Channel Interrupts
06 $1ca Interrupt Control registers for
o7 $ICB Input Channel interrupts.
10 $MIT Miscellaneous interrupt temporary storage
Type (II)
11 $¢CT Output Channel interrupt temporary storage
(Type I)
12 $ICT Input Channel interrupt temporary storage
(Type I)
13 $TL Logram Temporary Storage
14 $T2
15 $T3
16 $Th
17 $15
20 $T6
21 $T7
22 $18
23 $T9
2k $T10
25 $T11
26 $T12
27 $T13
30 $T14
31 $T15
32 $T16
33 $T1T
3k $718
35 - $T19
36 $T20
37 $T21
Lo $122
b1 $723
Lo $rak
43 $T25
L $CL Common Storage for Operational Programs
45 . $c2 '
L6 $C3
L7 $Ch

Figure 1



UNIVERSAL SCRATCHPAD ALLOCATION FOR THE AN/UYK-1 (TRW-130)

Octal
Location Symbol Use
50 $C5 Common Storage for Operational Programs
51 $C6
52 $CT
53 $c8
5k $C9
55 $c10
56 $C11
57 $c12
60 $c13
61 $AR JAccumulator exponent for Floating Point
62 $AL Accumulator
63 $AR
6l $AT Least Significant Part of Accumulator for
Triple Precision
65 $QE MQ exponent for Floating Point
66 $QL MQ
o7 $QR
70 $QT Least Significant Part of MQ for Triple
Precision
71 $1C Instruction Counter - Primary
T2 $1C2 Instruction Counter - Second Level Lograms
73 $RET Interpretive Return Address
h $ov ‘Pseudo Overflow Indicator
75 $DK Divide Check Indicator
76 $ONE 00001 (plus one)
7 $MON 77777 (minus one)

Figure 1 (Continued)
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STANDARD LOGRAM SET
AN/UYK-1 (TRW-130)

CALLING
SEQUENCE] NAME FUNCTION CELLS EXECUTION TIME (us)
WORD TRANSFER
LD1/G Load Accumulator (G)—($AL) 4 54
LD2/G (G, G+1)—~($AL, $AR) 6 78
LN1/G | Load Numeric {G) |=($AL) 8 If (G)+, 66; If (G)-, 78
LN2/G G, G+1) | ~($AL, $AR) 12 If (G}, 96; If (G)-, 132.
LC1/G Load Complement -(G)—~($AL) 6 66
LC2/G -(G,G+1)—~($AL, $AR) 10 120
1A1 Load Indirect (($AL))—~($AL) 4 60
1A2 Accumulator (($AL, $AR))—~($AL, $AR) 6 84
LQ1/G | Load MQ (G)—~($AR) 4 54
LQ2/G (G, G+1)—~($QL, $QR) 6 78
ST1/G Store Accumulator ($AL)—(G) 4 54
ST2/G ($AL, $AR)—~(G, G+1) 6 78
SQ1/G Store MQ ($AR)—(G) 4 54
SQ2/G ($QL, $QR)—(G, G+1) 6 78
SZ1/G Store Zero Zero—(G) 3 42
822/G Zero—(G,G+1) 4 54
EX{ Exchange ($AL}—($AR) 5 60
EX2 ($AL, $AR)~—($QL, $QR) 8 96
ARITHMETIC
AD1/G { Add ($AL) + (G) — ($AL) 5 66
AD2/G ($AL, $AR) + (G, G+1) — ($AL, $AR) 9 114
SB1/G | Subtract ($AL) - (G) —($AL) 6 78
SB2/G ($AL, $AR) - (G, G+1) - ($AL,$AR) 9 120
MP1/G | Multiply ($AL) x (G)— ($AL) 23 If (G)+, 168; If (G)-, and
($AL)+, 192; ($AL)-, 216,
MP2/G ($AL, $AR) x (G,G+1)— ($AL,$AR) 73 If (G)+, and ($AL)+, 627
If (G)+, and ($AL)-, 879
If (G)-, and ($AL)+, 843
If (G)-, and ($AL)-, 807
DV1/G Divide ($AL, $AR) + (G)— ($AL) 46 If (G)+, and ($AL)+, 180
If (G)+, and ($AL)-, 330
If (G)-, and ($AL)+, 270
If (G)-, and ($AL)-, 258
DV2/G ($AL, $AR, $QL, $QR) + (G, G+1) 148 1062 (Average time)
—($AL,$AR)
BRANCH
BUN/G | Branch Unconditional Branch to G 3 36
BPN/G | Branch on Positive Branch to G if sign of ($Al) is 5 If ($AL) is positive: 48
Accumulator positive If ($AL) is negative; 66
BMN/G | Branch on Minus Branch to G if sign of ($AL)is 5 If ($AL) is negative: 48
Accumulator negative If ($AL) is positive: 66
BAN Branch to Accumulated Branch to ($AL) 2 30
Address
BVN/G Branch to Overflow If machine overflow = 1, 4 If overflow: 36
branch to G If no overflow: 48
BDK/G Branch on Divide Check | Branch to G if $DK = 1 6 If divide check: 60
If no divide check: 78
BZ1/G Branch on Accumulator | If ($AL) = 0 branch to G 5 If ($AL) = 0: 48
Zero If (JAL) # 0: 66
BZ2/G If ($AL,$AR) = 0 branch to G 6 If ($AL, $AR) = 0: 60
If ($AL,$AR) # 0: 78
CE1/G/H | Compare Equal If ($AL) = (G), branch to H 9 108
CE2/G/H If ($AL,$AR) = (G,G+1), branchtoH| 13 If ($AL) = (G), 144
If ($AL) # (G), 108
CG1/G/H | Compare Greater If ($AL) > (G) branch to H 9 108
CG2/G/H If ($AL,$AR) > (G, G+1), branchto H 14 150
CL1/G/H | Compare Less If ($AL) < (G), branch to H 9 108
CL2/G/H If ($AL,$AR) < (G,G+1), branch to H 14 150
TDN/G/H| Test and Decrement (G) -1 —(G); 9 108
if resulting (G) = 0, branch to H
LIN/G/H | Link Jump Next logand starting address — (G); 5 60
branch to H
HPN/G | Halt and Proceed If in flag mode, a halt occurs; 3 36
when restarted branch to G
LVN/G/H| Leave Interpretive Mode | G — ($RET); branch to H 5 60




STANDARD LOGRAM SET

AN/UYK-1 (TRW -130)

CALLING
ISEQUENCE NAME FUNCTION CELLS EXECUTION TIME (us) AVG.
SHIFT
NL1i/n ‘Numeric Bits shifted from|($AL) shifted left n places; 13 120 + 3n 141
Left Shift | bit 14 of (JAL) |0 <n < 14
lost; sign of .
NL2/n ? . . |($AL,$AR) shifted left n 24 fn<15, 168 + 3n 213
($AL) retained; lplaces; 0<n <29 Ifn> 15, 216 + 3(n-15)
NL4/n low order bits ($AL, $AR, $QL, $QR) shifted 60 If n < 15, 329 + 3n 373
of ($AL) left n places; 0 < n <29 If n > 15, 364 + 6(n-15)
NR1/n Numeric Sign of ($AL) ($AL) shifted right n places; 21 If ($AL) +, 128 + 3n 171
Right Shift 0<n<i4 If ($AL) -, 162 + 3n
NR2/n propagated; ($AL, $AR) shifted right n 50 If n < 15; ($AL) +, 252 +3n 345
. . places; 0 < n <29 ($AL) -, 288 + 3n
bits shifted Ifn > 15; (SAL) +, 348 + 3(n-15)
from low order ($AL) -, 396 + 3(n-15)
NR4/n ($AL, $AR, $QL, $QR) shifted | 51 Ifn <15, 330 + 9n 374
bits lost right n places; 0 <n <29 If n> 15, 312 + 6(n-15)
LLi/n Logical Bits shifted out |[({$AL) shifted left n places; 9 96 + 3n 117
Left Shift of ($AL) lost. 0<n<i4
LL2/n g:;:::nlswéf ($AL, $AR) shifted left n 21 Ifn< 15, 144 + 3n 197
($AL) places; 0 < n <29 If n > 15, 204 + 3(n-15)
LR1/n Logical Bits shifted out |[($AL) shifted right n places; 9 96 + 3n 117
Right Shift ! of low order 0<nx<i4
bits lost. . .
LR2/n . ($AL, $AR) shifted right n 21 If n < 15, 144 + 3n 197
Zero—n high or- it
der bits of ($AL) places; 0 <n <29 If n > 15, 204 + 3(n-15)
FL1 Float Left Bits shifted left |($AL) shifted left; number of 8 84 + 3n 105
antil bits 14 and places shifted placed in $AR
FL2 15 of ($AL) differ.{ ($AL, $AR) shifted left; 18 198 + 3n 242
Zero-vacated number of places shifted
bits placed in $QL.
LOGICAL
oC1 One's One's complement of ($AL) - ($AL) 5 60
oc2 Complement| One's complement of ($AL, $AR)~($AL, $AR) 8 96
IN{/G/H Insert ($AL) - (&) V (E) © (H) = ($AL) 7 96
IN2/G/H ($AL,$AR) (G,GH1) V (G, G+1) - (H,H+1) 17 222
-($AL, $AR)
OR1/G Inclusive OR} ($AL) V (G) - ($AL) 4 54
OR2/G ($AL,$AR) V (G,G+1) -~ ($AL, $AR) 7 90
DG1/G Dot G ($AL) - (G) - ($AL) 4 54
DG2/G ($AL, $AR) - (G, G+1) -~ ($AL,$AR) 7 90
CONVERSIONS
BBD Binary to Least significant 26 bits of ($AL, $AR) are 43 983
BCD converted to one 2-bit and seven 4 -bit BCD
characters and placed in ($AL, $AR)
BBN BCD to ($AL, $AR) treated as one 2-bit and seven 67 945
Binary 4-bit BCD characters, are converted to a
binary number; right adjusted and placed
in ($AL, $AR)
DATA PROCESSING
MVN/G/H/Mn Move n 15-bit words, starting at G, are moved to 8 108 + 12n
locations H through H+n-1
TL1/G/n/ Table ($AL) compared with n words in table at G 21 216 + 12n
Condition Look Up until specified condition satisfied.
Address of matched word — ($AL).
If no match, 0 -~ ($AL)
. SUBROUTINES AND-| EXECUTION TIME
FUNC TIONS TABLES USED Min. Avg. Max.
SN1 Sine Sine of ($AL) — ($AL) 81 873 951 1029
SN2 Sine of ($AL, $AR) -~ ($AL,$AR) 219 MPS - 27 cells 4881 5085 5289
Ccst Cosine Cosine of ($AL) -~ ($AL) 86 873 933 993
cs2 Cosine of ($AL,$AR) — ($AL, $AR) 79 SN2C - 148 cells 5013 5181 5385
MP2S - 27 cells
AT1 Arc Arc tangent of ($AL) — ($AL) 46 ATITX - 66 cells 534 555 576
AT2 Tangent Arc tangent of ($AL, $AR) —~ ($AL, $AR) 82 ATITX - 66 cells 2667 2979 3291
DV2S - 91 cells
MP2S - 27 cells
AS1 Arc Sine Arc sine of ($AL) ~ ($AL) 62 SR 1S - 50 1407 1563 1719
ATI1S - 36
ATITX - 66
AS2 Arc sine of ($AL,$AR) -~ ($AL, $AR) 95 MP2S - 27 cells 6430 7598 8767
DV2S - 91 cells
SR2S - 75 cells
SR1S - 50 cells
AT2S - 107 cells
AT1TX - 66 cells
SR1 Square Square root of ($AL) - ($AL) 49 477 606 734
SR2 Root Square root of ($AL,$AR) - ($AL, $AR) 72 SR1S - 50 cells 1800 2280 2760
DV2S - 91 cells )




hm / UTPE-41 LOGRAM COQER SHEET Aﬁ;";ﬁ,ﬁ;’:‘”‘“""‘"

LOGRAM NAME Load Accumulator - Single Length

MNEMONIC Lpl LIBRARY SERIAL NO.
1. AA OOl

USAGE INFORMATION

NUMBER OF CELLS It EXECUTION TIME:  5lus
CALLING SEQUENCE LD1/G SCRATCH PAD CELLS AFFECTED:
$1c
$AL
DATA TYPE Fixed Point ' _ ACCURACY:

RESTRICTIONS
DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The contents of G are placed in $AL.

WRITTEN BY: [SD Starf

ATTACHMENTS ORGANI ZATION: RW
SYMBOL.IC LISTING ( ) : pATEs  November, 1961
ASSEMBLED LISTING (x } '

FLOW CHART (9

METHODOLOGICAL
ANALYSIS (o

OTHER (]
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l@M / UTE=8 o cover sueer B s

FORM 2218

LOGRAM NAME Ioad Accumuletor - Double Length

MNEMONIC Lp2 : LIBRARY SERIAL NO.
' 1L AA 002

USAGE INFORMATION

NUMBER OF CELLS 6 EXECUTION TIME: . 7TBus

CALLING SEQUENCE LD2/G SCRATCH PAD CELLS AFFECTED:
$1€, $AL, $AR

DATA TYPE Fixed Point ACCURACY:

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The contents of G, G+l are placed in $AL, $AR.

WRITTEN BY: 15D Staff

ATTACHMENTS ORGANIZATION: RW
SYMBOLIC LISTING { ) DATE:  November, 1961
ASSEMBLED LISTING (X }

FLOW CHART {9
METHODOLOGICAL
ANALYSIS {1
OTHER { )
_11-



{@M f mewﬁ LOGRAM COVER SHEET &2&“‘::;?::““‘”"’“"‘“

LOGRAM NAME Load Numeric - Single Length

MNEMONIC LN1 LiIBRARY SERIAL NO.
1L AA° 003

USAGE INFORMATION

NUMBER OF CELLS O ' EXECUTION TiME: If sG) positive: 66us
v | If (G) negative: T8us
- CALLING SEQUENCE LN1/G : s;mwcﬂ PAD CELLS AFFECTED: :
: e
$AL
DATA TYPE Fixed Point ' ‘ ACCURACY:!

RTR?CTEONS
DESCRIPTIVE INFORMATION

PESCRIPTION AND FUNCTION:  The absolute value of the contents of G is placed in $AL.

WRITTEN BY: ISD Staff .

ATTACHMENTS . ORGANIZATION: RW

SYMBOLIC LISTING () . bATE:  November, 1961
ASSEMBLED LISTING (X }
FLOW CHART {3
METHODOLOGICAL
ANALYSIS ¢
OTHER (O



4 N / UrE-=-4 LOGRAM COVER SHEET AL”.’Z’;Z:;T““’"""“""

LOGRAM NAME Load Numeric - Double Length

MNEMONIC Nz LIBRARY SERIAL NO.
' 1L AA OOk

USAGE INFORMATION

NUMBER OF CELLS 12 EXECUTION TiME:  If §G positive: 96us
, If (G) negative: 132us
CALLING SEQUENCE LN2/G SCRATCH PAD CELLS AFFECTED:
‘ | $IC, $AL, $AR

DATA TYPE Fixed Point ACCURACY:

RESTRICTIONS
DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The absolute value of the contents of G, G+1 is placed
in $AL) $AR¢

WRITTEN BY: ISD Staff

ATTACHMENTS ORGANIZATION: RW

SYMBOLIC LISTING ( } DATE:  November, 1961
ASSEMBLED LISTING { X}

FLOW CHART { )

METHODOLOGICAL.
ANALYSIS

()
OTHER : {3
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A Thompson Ramo Wooldridge inc.

LOGRAM COVER SHEET RRW Division

LOGRAM NAME | Load Complement - Single Length

MNEMONIC LCL LIBRARY SERIAL NO.
“1L AA 005

USAGE INFORMATION

NUMBER OF CELLS 6 EXECUTION TIME:  66us
CALLING SEQUENCE LCL/G ' SCRATCH PAD CELLS AFFECTED:
$1c
$AL
DATA TYPE ACCURACY:
RESTRICTIONS

- DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION: The two's complement of the contents of ¢ is placed in $AIL.

WRITTEN BY: ISD Staff

ATTACHMENTS ORGANIZATION: RW
SYMBOLIC LISTING { } » DATE:  November, 1961
ASSEMBLED LISTING ( X}

FLOW CHART ()
METHODOLOGICAL
ANALYSIS {
OTHER B T
=1k



A Thompson Remo Wooidridge inc

LOGRAM COVER SHEET FRW Division

fal— Vil

QPG

(

LOGRAM NAME Load Complement - Double Length

MNEMONIC LC2 LIBRARY SERIAL NO.
1L, AA 006

USAGE INFORMATION

NUMBER OF CELLS 10 EXECUTION TiME:  120uB

CALLING sEquence LC2/G SCRATCH PAD CELLS AFFECTED:
$1C, $AL, $AR

DATA TYPE ACCURACY:

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The two's complement of the contents of Gy, G+1 is placed
in $AL, $AR.

WRITTEN By: LSD Staflf

ATTACHMENTS ORGANIZATION: RW
SYMBOLIC LISTING { } DATE:s November, 1961
ASSEMBLED LISTING (%}

FLOW CHART {3
METHODOLOGICAL
ANALYSIS (O
OTHER ¢ 3
-15-



|&M / W’VR@& LOGRAM COVER SHEET AT:‘;‘:;t,‘j;j"“”“"""* "~

LoGraM NAME  Load Indirect AC -~ Single Length

MNEMONIC IAL ‘ LIBRARY SERIAL NO.
1L AA. 007

USAGE INFORMATION

NUMBER OF CELLS U , EXECUTION TIME: 60y
CALLING SEQUENCE TAL o SCRATCH PAD CELLS AFFECTED:
$1C
$AL
DATA TYPE © Fixed Point ACCURACY:

RESTRICTIONS
DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION: The contents of the address in $AL is placed in $AL,

WRITTEN BYs  ISD Staff

ATTACHMENTS ORGANIZATION:  RW
SYMBOLIC LISTING ( } DATE:s November, 1961 °
ASSEMBLED LISTING (x }

FLOW CHART § )
METHODOLOGICAL
ANALYSIS { )
OTHER t)
~16-

T



%& A Thompson Ramo Wooldridge in
-l i

LOGRAM CDVE R SH E E T FRA'W oivision

LLOGRAM NAME Load Indirect AC - Bouble Length

MNEMONIC IAZ LIBRARY SERIAL NO.
' 1L AA 008

USAGE INFORMATION

NUMBER OF CELLS 6 EXECUTION TIME:  8lig

CALLING SEQUENCE IAZ SCRATCH PAD CELLS AFFECTED:
$IC, $AL, $AR

DATA TYPE Fixed Point ACCURACY:

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The content of $AL  is used to address & double length
word which is placed in $AL, $AR.

WRITTEN By: I1SD Staff

ATTACHMENTS ORGANIZATION: KW

SYMBOLIC LISTING ({ 1} DATE: loveuber, 1961
ASSEMBLED LISTING (x }
FLLOW CHART {3}
METHODOLOGICAL
ANALYSIS (S
OTHER ' ()
-17-
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ﬂ A Thompson Ramo Woolidridge fnc.

LOGRAM COVER SHEET BRW Division

LOGRAM NAME Load MQ - Single Leng;th

MNEMONIC QL V ' LIBRARY SERIAL NO.
1I, AA 009

USAGE INFORMATION

NUMBER OF CELLS 4 EXECUTION TIME:  Slyg
CALLING SEQUENCE LQ1/G ' SCRATCH PAD CELLS AFFECTED:
$1IC
$AR
DATA TYPE Fixed Point - ACCURACY:

RESTRICTIONS

DESCRIPTIVE INFORMATION

CESCRIPTION AND FUNCTION:  The contents of G are placed in $AR.

WRITTEN BY: ISD Staff

ATTACHMENTS ORGANI ZATION: RW
SYMBOLIC LISTING { DATE: November, 1961
ASSEMBLED LISTING (X }

FLOW CHART { 3

METHODOLOGICAL
ANALYSIS {

OTHER ¢

-18~



A Thompson Ramo Wdowrldne inc.

LOGRAM COVER SHEET BRW Division

LOGRAM NAME Load MQ - Double Length

MNEMON!IC Lz LIBRARY SERIAL NO.
1L AA Q10

USAGE INFORMATION

NUMBER OF CELLS 6 EXECUTION TIME:  78us

CALLING SEQUENCE 1Q2/G SCRATCH PAD CELLS AFFECTED:
$1C, $aL, $aR

DATA TYPE Fixed Point ACCURACY:

RESTRICTIONS
DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The contents of G, G+1 are placed in $qL, $oR.

WRITTEN BY: ISD Staff

ORGANIZATION: RW

ATTACHMENTS

SYMBOLIC LISTING ( '}
ASSEMBL.ED LISTING (x)

DATE: November, 1961

FLOW CHART { )
METHODOLOGICAL
ANALYSIS ()

OTHER , { )

-19-
DRM 2218



@M / WYK ‘Q LOGRAM COVER SHEET Aﬁ,’,";‘;ﬁ,‘j;’:”"“’"""""

FORM 2215

LOGRAM NAME Stere Accumulator - Single Length

MNEMONIC ST1 LIBRARY SERIAL NO.
11 AB 011

USAGE INFORMATION

NUMBER OF CELLS 4 EXECUTION TiME:  5lpus
CALLING SEQUENCE STL/G sgmrcu‘ PAD CEL.LS AFFECTED:
Ic .
$AL
DATA TYPE Fixed Point ACCURACY:

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The contents of $AL are stored at G.

WRITTEN BY: ISD Staff

ATTACHMENTS ORGANIZATION: RW

SYMBOLIC LISTING { ) pATE: November, 1961
ASSEMBL.ED LISTING (X } '

FLLOW CHART { )

METHODOL.OGICAL
' ANALYSIS ()

OTHER ()



@M / WEE=Y o cover sz S e et

LOGRAM NAME Store Accumulator - Double Length

MNEMONIC ST2 LiBRARY SERIAL NO.
1L AB 012

USAGE INFORMATION

NUMBER OF CELLS & EXECUTION TIME:  T8us
CALLING SEQUENCE ST2/G : SCRATCH PAD CELLS AFFECTED:
IC
AL
AR
DATA TYPE Fixed Point ACCURACY:

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The contents of $AL, $AR are stored at Gy, G + 1.

WRITTEN BY: ISD Staff

ATTACHMENTS ORGANIZATION: RW
SYMBOLIC LISTING ( } DATE:  November, 1961
ASSEMBLED LISTING {X)

FLOW CHART ¢ )

METHODOLOGICAL
ANALYSIS {9

OTHER (S

=2~



ﬁhw / WYKQQ LOGRAM COVER SHEET AZ:;";’;"V:;’:"”’”""“"“

Tal=- VG T3

LOGRAM NAME Store MQ - Single Length

MNEMONIC SQL _ LIBRARY SERIAL NO.
1L AB 013

USAGE INFORMATION

NUMBER OF CELLS U4 ‘ EXECUTION TIME: . 5liyyg

CALLING SEQUENCE SQL/G : SCRATCH PAD CELLS AFFECTED:
$AR

DATA TYPE - Fixed Point ‘ ACCURACY:

RESTRICTIONS
DESCRIPTIVE iNFORMATION

DESCRIPTION AND FUNCTION:  The contents of $AR are stored at G.

WRITTEN BY: ISD Staff

ATTACHMENTS @%M’amwmg RW
SYMBOLIC LISTING { ) bATE: November, 1961
ASSEMBLED LISTING (X ) '

FLLOW CHART )
METHODOLOGICAL
ANALYSIS ()
OTHER (O]
“D2u



A Thompson Ramo Wooldridg inc.

@& ‘ LOGRAM COVER SHEET  SRW Division

L.OGRAM NAME Store MQ - Double Length
MNEMONIC SQ2 LIBRARY SERIAL NO.
1L AB Ok

USAGE INFORMATION
NUMBER OF CELLS 6 ~ | EXECUTION TiME:  T81i8
CALLING SEQUENCE  5Q2/G : S;RATCH PAD CELLS AFFECTED:

IC '

i

QR

DATA TYPE Fixed Point ACCURACY:

RESTRICTIONS
DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The contents of $QL, $QR are stored at G, G + 1.

WRITTEN BY: ISD Staff

ATTACHMENTS o T onaAMZATION: Hq

SYMBOLIC LISTING ( } : | 'DATE:  November, 1961
ASSEMBLED LISTING (X} ' '
FLOW CHART { )
METHODOLOGICAL
" ANALYSIS SR
OTHER (1
-23-
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A Thompson Remo Wooldridge inc.

LOGRAM COVER SHEET BRRAY Division
LOGRAM NAME Store Zero - Single Length
MNEMONIC syAl LIBRARY SERIAL NO.
1L AD 015
USAGE INFORMATICN
NUMBER OF CELLS 3 EXECUTION TIME:  Lioys
CALLING SEQUENCE SZ1/G : SCRATCH PAD CELLS AFFECTED:
$1C
DATA TYPE Fixed Point ACCURACY;

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  Location G is clesred to ZETGC.

WRITTEN BY: 1ISD Staff

ATTACHMENTS ORGAN! ZATION: RW
SYMBOLIC LISTING ({ } DATE: November, 1961
ASSEMBLED LISTING (x )

FLLOW CHART { )
METHODOLOGICAL
ANALYSIS {3
OTHER ¢ )
w2ln

N wend



dar/

&) Ym “ﬂ LOGRAM COVER SHEET

A Thompson Ramo Woeldridge inc.

W pivision

LOGRAM NAME Store Zero - Double Length

MNEMONIC SZ2

11, AD 016

USAGE INFORMATION

NUMBER OF CELLS U EXECUTION TIME:

CALLING SEQUENCE ~ S72/G

$1c

DATA TYPE Fixed Point

ACCURACY;

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:

WRITTEN BY: ISD Stafr

ATTACHMENTS ORGANI ZATION:
SYMBOLIC LISTING { ) DATES
ASSEMBLED LISTING {x }

FLOW CHART €3

METHODOLOGICAL
ANAL.YSIS ¢

OTHER ¢ )

-25-

LIBRARY SERIAL NO.

Locations G, G+l sre cleared to zero.

5hys

SCRATCH PAD CELLS AFFECTED:

November, 1961
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‘
| 1N 8 N
V & U\

LOGRAM COVER SHEET

A Thompson Ramo Wooldridge !~

RRW oivision

‘ol T Yy

- DESCRIPTION AND FUNCTION:  The contents of $AL are exchanged with the contents of $4AR.

LOGRAM NAME Exchange - Single Length

MNEMONIC EX1
USAGE INFORMATION

NUMBER OF CELLS 5

CALLING sequeNce EX1L

DATA TYPE Fixed Point

RESTRICTIONS

DESCRIPTIVE INFORMATION

WRITTEN BY: 1SD Staff

ATTACHMENTS

SYMBOLIC LISTING { ]
ASSEMBL.ED LISTING (X}

FLOW CHART (B
METHODOL.OGICAL
ANALYSIS {

OTHER L3

=26

LIBRARY SERIAL NO.

1L AZ 017

EXECUTION TIME:  60us

SCRATCH PAD CELLS AFFECTED:

IC
AL
AR

ACCURACY:

ORGAN! ZATION: RW

DATE:

November, 1961



A Thompson Ramo Wooldridge inc

LOGRAM COVER SHEET W ivision
LOGRAM NAME Exchange ~ Double Length
- MNEMONIC EX2 LIBRARY SERIAL NO.
1L AZ 018
USAGE INFORMATION
NUMBER OF CELLS O EXECUTION TIME:  O6us
CALLING SEQUENCE EX2 : SCRATCH PAD CELLS AFFECTED:
$IC $QL
$AL  $QR
$AR
DATA TYPE Fixed Point ACCURACY:

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The contents of $AL, $AR are exchanged with the contents

of $QL, $QR.

WRITYEN BY: SD Staff

ATTACHMENTS ORGANIZATION:  RW
SYMBOLIC LISTING { ) paTE: November, 1961
ASSEMBLED LISTING (x ) ‘

FLLOW CHART g 3
METHODOLOGICAL
ANALYSIS {

OTHER ¢



A Thompsan Ramo ‘Wooldrids,

LOGRAM COVER SHEET KR Ciinicn

LOGRAM NAME Add - Single Length

MNEMONIC AD1 LIBRARY SERIAL NO.
1L BA 019

USAGE INFORMATION

NUMBER OF CELLS D . EXECUTION TIME: 668

CALLING SEQUENCE ADL/G SCRATCH PAD CELLS AFFECTED:
: $1C, $AL

DATA TYPE Fixed Point ACCURACY: 1 bits

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The contents of G sre added to $AL, and the sum is placed
in $AL. Overflow is possible.

WRITTEN BYs 1SD Starff

ATTACHMENTS ORGANIZATION: RW
SYMBOLIC LISTING ({ ) DATE: lNoveuwber, 1SA1
ASSEMBLED LISTING (X}

FLOW CHART {9
METHODOLOGICAL
ANALYSIS ¢ ¥
OTHER (O
-28-



AM / W= i cover sieer A:’S’Sﬁ:&?“‘”’“’”“‘

LOGRAM NAME Add - Double Length

MNEMONIC AD? ’ LIBRARY SERIAL NO.
1L BA 020

USAGE INFORMATION

NUMBER OF CELLS g EXECUTION TIME:  11kus
CALLING SEQUENCE  AD2/G ' SCRATCH PAD CELLS AFFECTED;
‘ $IC, $AL, $AR

DATA TYPE Fixed Point : ACCURACY: 29 bits

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION: The contents of G, G+l are added to $AL, $AR. The sum
is placed in $AL, $AR. Overflow is possible.

WRITTEN BY: ISD Staff

ATTACHMENTS ORGANIZATION: RW
SYMBOLIC LISTING { } paTe:s  November, 1961
ASSEMBLED LISTING (X)

FLOW CHART ()
METHODOLOGICAL.
ANALYSIS )
OTHER {1
-29_



N / WYK“@ LOGRAM COVER SHEET Aﬁ‘;ﬁ,ﬁ;‘”‘”“’"‘”’“‘

LOGRAM NAME Subtract « Single lLength

MNEMONIC SB1 LIBRARY SERIAL NO.
-1L BB 021

USAGE INFORMATION

NUMBER OF CELLS & EXECUTION TIME:  78us

CALLING SEQUENCE SB1/G SCRATCH PAD CELLS AFFECTED:
$1C, $AL

DATA TYPE Fixed Point ACCURACY: 14 vits

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The contents of ¢ are subtracted from the contents of
$AL and the difference is placed in $AL. Overflow is possible.

WRITTEN BY: ISD Staff

ATTACHMENTS ORGANI ZATIONs R
SYMBOLIC LISTING { ) ' DATE: November, 1961
ASSEMBLED LISTING {x ) ‘

FLOW CHART {9
METHODOLOGICAL
ANALYSIS t
OTHER () :
-30-



@M / UE=8 o cover sueer

A Thompson Ramo Wooldridge Ine.

BRW oivision
-
LOGRAM NAME Subtract - Double Length
MNEMONIC SB2 LIBRARY SERIAL NO.
1L BB 022
USAGE INFORMATION
NUMBER OF CELLS 9 EXECUTION TIME:  120us
CALLING SEQUENCE SBZ/ G SCRATCH PAD CELLS AFFECTED:
$1C, $AL, $AR
DATATYPE Fixed Point : ACCURACY:
RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The double length number located at G, G+1 will be
subtracted from the contents of $AL, $AR and the difference is placed in $AL,

$AR. Overflow is possible.

WRITTEN 8Y: ISD Starff

ATTACHMENTS ORGANIZATION: RW

SYMBOLIC LISTING ( ) BATEs
" ASSEMBLED LISTING x)
FLOW CHART ()

METHODOLOGICAL
ANALYSIS

¢
OTHER ()
-31~
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November, 1961



&M/ me "& ~ LOGRAM COVER SHEET A;;m;f;:“w““"““'“*

LOGRAM NAME Multiply - Single Length

MNEMONIC MPL LIBRARY SERIAL NO,
1L BC 023

USAGE INFORMATION

NUMBER OF CELLS 23 | EXECUTION TIME:  168us
CALLING SEQUENCE MP1/G SCRATCH PAD CELLS AFFECTED: .
$IC, $AL, $4R

RESTRICTIONS

' DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The contents of G are multiplied by the contents of $AE.

The high order portion of the signed 28-bit product is placed in $AL; the low
portion in $AR. Bit 1 of $AR is always zero. ,

WRITTEN BY: 15D Staff

ATTACHMENTS ORGANIZATION: RW
SYMBOLIC LISTING ( ) DATE: November, 1961
ASSEMBL.ED LISTING (x ) '

FLOW CHART {9
METHODOLOGICAL
' ANALYSIS (G
OTHER [
-32-



A Thompson Ramo Wdoldridge fne.

£ f UTE=L o covx SHEET BW oviion

£z

LOGRAM NAME Multiply - Double Length

MNEMONIC . MP2 LIBRARY SERIAL NO.
1L BC o2k

USAGE INFORMATION

NUMBER OF CELLS 3 ; EXECUTION TIME:  62Tus
CALLING SEQUENCE ~MP2/G SCRATCH PAD CELLS AFFECTED:
$1C  $QL T2
AL $QR  $T7
AR $T1
DATA TYPE Fixed Point ACCURACY: 58 bits

RESTRICTIONS
DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The double length number at G, G+l is multiplied by the
contents of $AL, $AR. The high order portion of the 58-bit product is placed in
$AL; $AR; the low order portion in $QL, $QR. Bit 1 of SQR is always zero.

WRITTEN BY:  JSD Staff

ATTACHMENTS ORGANIZATION: RW
SYMBOLIC LISTING ( } pATE; November, 1961
ASSEMBLED LISTING (X}

FLOW CHART ¢ 97
METHODOLOGICAL
ANALYS!IS ¢
OTHER {9
_33_



mm / UTPE-2 LOGRAM

BRRW bivision

COVER SHEET

A Thompson Remio Wooldridge inc.

LOGRAM NAME

MNEMONIC bvi
USAGE INFORMATION

NUMBER OF CELLS 4§

CALLING SEQUENCE DV1/G

DATA TYPE Fixed Point

RESTRICTIONS The machine overflow ind
divigor is less than the absolute v

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:

Divide - Single Length

LIBRARY SERIAL NO.
1L BD 025

EXECUTION TiME:  180us

SCRATCH PAD CELLS AFFECTED:

$1ic $AR
$AL $T1
ACCURACY: 14 Dits

lcator will be set if the absolute value of the
lue of the dividend.

The contents of $AL, $AR are divided by the contents of G.

The signed quotient is placed in $AL and the unsigned undivided remainder is

placed in $AR. i

WRITTEN By: 1SD Staff

ATTACHMENTS

SYMBOLIC LISTING { }
ASSEMBLED LISTING (X §

FLOW CHART { )
METHODOLOGICAL. ,

ANALYSIS {3
OTHER {

‘_34,

ORGANIZATION: RW

DATE: November, 1961

13



ﬂk ) ) - ) . Vhommon Remo Wboldrim e
LGGRAM CGVER SHEET SRR Oivision

LOGRAM NAME Divide ~ Double Length

MNEMONIC DV2 . LIBRARY SERIAL NO.
| - 1L-BD 026

USAGE INFORMATION

NUMBER OF ceLLs 148 : EXECUTION TiME:  1062us
CALLING SEQUENCE DV2/G SCRATCH PAD CELLS AFFECTED:
Ic $Qu 2
§AL _ §§§ T3
AR T STT

DATA TYPE “Fixed Point ‘ ACCURACY: 28 bits

RESTRICTIONS  The machine overflow indicator will be set if the absolute value of the
divisor is less than the absolute value of the dividend. ) )

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The conbents of $AL, $AR end $qL, $QR are divided by the
contents of G, G+l The quotient is placed in $AL, $AR., The value left in $QL,
$QR is meaningless.

WRITTEN BY: 15D Staff

ATTACHMENTS ORGANIZATION: Ry
SYMBOLIC LISTING () | DATEs  November, 1961
ASSEMBLED LISTING {x)

FLOW CHART (.

METHODOLOGICAL.
ANALYSIS ¢

OTHER {9

_35_



' '” <’ b A Thompsor Ramo Wooidridge inc.
i .

LOGRAM COVER SHEET ERW Divivion

LOGRAM NAME Branch Unconditional

MNEMONIC BUN LIBRARY SERIAL NO.
' 1L EG 027

USAGE INFORMATION

NUMBER OF CELLS 3 EXECUTION TIME: 365

CALLING SEQUENCE BUN/G SCRATCH PAD CELLS AFFECTED:
$1C

DATA TYPE ACCURACY:

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  An unconditional branch to the address in location G
is executed.

WRITTEN BY: [ D Shafi

ATTACHMENTS ORGANIZATION: Ry
SYMBOLIC LISTING ( DATE: November, 1961
ASSEMBL.ED LISTING (x )

FLOW CHART {9

METHODOLOGICAL
ANALYSIS {

OTHER i)

-36-



AM f UK =8 o cover sueer A&?ﬁ'ﬁ.ﬁ:ﬂ”“"“" "

Tal~"17:] -—en G

LOGRAM NAME Branch on Positive Accumulator

MNEMONIC BPN
USAGE INFORMATION

NUMBER OF CELLS 5

CALLING SEQUENCE BPN/G

DATA TYPE

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION: If the contents of

in location G is executed.

WRITTEN BY: TSD Staff

ATTACHMENTS

SYMBOLIC LISTING { )
ASSEMBLED LISTING {x)

FLOW CHART {9

METHODOLOGICAL
ANALYSIS (D)

OTHER (3

=37~

LIBRARY SERIAL NO.
1L EB Ov28

If ($AL) positive: 48us
EXECUTION TIME: -
If ($AL) negative: 66us

SCRATCH PAD CELLS AFFECTED:

$1C
HAL

ACCURACY;

$AL are positive a branch to the address

ORGANIZATION: RW

DATE: November, 1961



&M / WWK“& LOGRAM COVER SHEET | A;“";;‘;;’j;‘:”“""““'“"

L‘l‘\ﬁl‘ “peny Q g

LOGRAM NAME Branch on Minus Accumulator
MNEMONIC BMN LiIBRARY SERIAL NO.
1L EB 029
USAGE INFORMATION
NUMBER OF CELLS 5 : execution Time: L ($AL) negative: 4Bus
If ($AL) positive: 66us

CALLING SEQUENCE BMN/G SCRATCH PAD CELLS AFFECTED:

$IC, $AL
DATA TYPE ACCURACY:

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  If the contents of $AL are negative, a branch to the address
in location G is executed.

WRITTEN BY: ISD Staff

ATTACHMENTS ORGANIZATION: R/
SYMBOL.IC LISTING ({ ) DATE:  November, 1961
ASSEMBLED LISTING { X}

FLOW CHART { )
METHODOLOGICAL
ANALYSIS {9
OTHER ¢ )
-38-



24 NF f UTPE=8 i cov SHEET Am‘;’;ﬁjﬁ okt

LOGRAM NAME Branch to Accumulated Address

MNEMONIC BAN LIBRARY SERIAL NG.
1L EJ 030

USAGE INFORMATION

" NUMBER OF CELLS 2 EXECUTION TIME: 30us
CALLING SEQUENCE BAN SCRATCH PAD CELLS AFFECTED:
$1C, $AL
DATA TYPE ACCURACY:
RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  An unconditional branch is made to the address in $AL.

WRITTEN BY: 1SD Staff

ATTACHMENTS | ROANI ZATION; W

SYMBOLIC LISTING  { ) DATE:; November, 1961
ASSEMBLED LISTING (x } : _

FLOW CHART {1

METHODOLOGICAL.
ANALYSIS (O

OTHER ()
-39-



A Thompson Ramo Wooldridge inc.

LOGRAM COVER SHEET TR Division
LOGRAM NAME Branch on Overflow
MNEMONIC BVN LIBRARY SERIAL NO.
1L EB 031
USAGE INFORMATION
NUMBER OF CELLS | EXECUTION TimE: 368
CALLING SEQUENCE  BVN/G SCRATCH PAD CELLS AFFECTED:
$1c
DATA TYPE ACCURACY:

RESTRICTIONS
DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION: If the overflow indicator is set g branch to the address
in location G is executed. The overflow indicator is then reset to ZETO.

WRITTEN BY: I8D Staffr

ATTACHMENTS " ORGANIZATION: R/
SYMBOLIC LISTING { 1} DATE: Hovember, 196]
ASSEMBLED LISTING (x)

FLOW CHART { )
METHODOLOGICAL
ANALYSIS {
OTHER ()
~40-



b o, © LOGRAM COVER SHEET | Aﬁ’&”’;ﬁ.f;’:"w“"’"“' "
N/UTE-2 _

LOGRAM NAME Branch on Divide Check

MNEMONIC BDK LIBRARY SERIAL NO.
1L .EB 032

USAGE INFORMATION

NUMBER OF CELLS © EXECUTION TIME: 60us

CALLING SEQUENCE BDK/G SCRATCH PAD CELLS AFFECTED:
$1C, $0K

DATA TYPE ACCURACY:

RESTRICTIONS
DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTIONz If the contents of $DK are one s & branch to the address
in location G is executed and $DK is set to zero.

WRITTEN BY: ISD Staff

ATTACHMENTS By ORGANIZATION:  RW
SYMBOLIC LISTING ( ) ‘ C DATE: November, 1961
ASSEMBLED LISTING (X} ‘

FLLOW CHART {9
METHODOLOGICAL
ANALYSIS (]
OTHER [
Ty



& Thompson Remo Waoldridge I

LOGRAM COVER SHEET QYA Division

LOGRAM NAME Branch on Accumulastor Zerc - Single Length

MNEMONIC BZ1 LIBRARY SERIAL NO.
1L EC 033

USAGE INFORMATION

NUMBER OF CELLS 5 EXECUTION TIME: U8ys
CALLING SEQUENCE BZl/ G SCRATCH PAD CEL.LS AFFECTED:
$1C, $AL : :
f
DATA TYPE ACCURACY:

RESTRICTIONS
DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  If the contents of $AL are zero, a branch to the address
in location G is executed.

WRITTEN BY: T1SD Stafrf

ATTACHMENTS | ORGANIZATION: R/
SYMBOLIC LISTING { DATEs November, 1961
ASSEMBLED LISTING (% )

FLOW CHART [
METHODOLOGICAL.
ANALYSIS ()
OTHER { )
hoo

PN w0



b INF j WWEW@ LOGRAM COVER SHEET A:’;’”;'l:;:mww

LOGRAM NAME Branch on Accumulator Zero - Double Length

MNEMONIC BZ2 LIBRARY SERIAL NO.
1L EC 034

USAGE INFORMATION

NUMBER OF CELLS = § ' ' : EXECUTION TIME: 6019

CALLING SEQUENCE BZ2/G N SCRATCH PAD CELLS AFFECTED: -
| " $IC, $AL, $AR

DATATYPE . ACCURACY:

RESTRICTIONS
DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  T£ the contents of $AL, $AR are zeroe, & branch to the
address in loeation G is executed, ' '

WRITTEN BY: ISD Staff

ATTACHMENTS ORGANIZATIONS  BW

SYMBOLIC LISTING { } : DATE: November, 1961
* ASSEMBLED LISTING (X )
FLOW CHART ()

METHODOLOGICAL.
ANALYSIS

(G
OTHER § )

-L3-
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LOGRAM NAME Compare .Equul = Single Length

MNEMONIC CEL | LIBRARY SERIAL NO.
‘1L EE 035

USAGE INFORMATION

 NUMBER OF CELLS 9 ' execurioNTiMe:  108us

CALLING SEQUENCE CEL/G/H | SCRATCH PAD CELLS AFFECTED:
$10, $AL, $T1

DATA TYPE v ‘ ACCURACY:

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  If the contents of $AL equal bhe contents of G, & Mranch
- tolgcation H occurs. S -

WRITTEN BY: T1SD Staff

ATTACHMENTS ORGANIZATION: R/
SYMBOLIC LISTING { ) DATEs  November, 1961
ASSEMBLED LISTING {x ) ' - -

FLOW CHART {9

METHODOLOGICAL
ANALYSIS ()

OTHER {9

Ll



TR == A Thompson Aaras Wooldridge Inc.
kel ,

LOGRAM COVER SHEET RW Divinio:

LLOGRAM NAME Compare Equal - Double Length
MNEMONIC CE2 LIBRARY SERIAL NO.
1L EE 036
USAGE INFORMATION
NUMBER OF CELLS 13 EXECUTION TiIME:  1hlys
CALLING SEQUENCE CE2/G/H SCRATCH PAD CELLS AFFECTED:
IC $AR
AL $T1
DATA TYPE : ACCURACY:

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  If the contents of $AL, $AR equal the contents of G, G+1,
& branch to location H cccurs.

L

WRITTEN BY:  TSD Staff

ATTACHMENTS ORGANIZATION:  Ri/
SYMBOLIC LISTING ( ) pATE: November, 1961
ASSEMBLED LISTING (%}

FLOW CHART § 1

METHODOLOGICAL
ANALYSIS ¢

OTHER ()

- lg' 5,.
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A Q& A Thompson Ramo Wooldridge Ir:

LOGRAM COVER SHEET FRW Oivision

RM 2218

LOGRAM NAME Compare Greater - Single Length

MNEMONIC CGl LIBRARY SERIAL NG.
1L EE 037

USAGE INFORMATION

NUMBER OF CELLS 9 EXECUTION TiME:  108us

CALLING SEQUENCE (:GJ_/G/H SCRATCH PAD CELLS AFFECTED:
$1C, $aL, $m1

DATA TYPE ACCURACY;

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  If the contents of $AL, are equal to or greater than the
contents of G, & branch to location H occurs,

WRITTEN BY: ISD Staff

ATTACHMENTS ORGANIZATION: R/
SYMBOLIC LISTING ( } DATEs November, 1961
ASSEMBLED LISTING { x}

FLOW CHART ()
METHODOLOGICAL.
ANALYSIS (1
OTKER ¢ 3
~L6-



hM/ WYR‘& i..OGRAM COVER SHEFET A ;,;:”,::, Wearte Age

L.OGRAM NAME Compare Greater - Deutle Length

MNEMONIC caz2 LIBRARY SERIAL NO.
1L EE 038

USAGE INFORMATION

NUMBER OF CELLS 1k EXECUTION TIME: 15018

CALLING SEQUENCE CG2/G/H S3CRATCH PAD CELLS AFFECTED:
$10, $AT, $AR, 411

DATA TYPE ACCURACY:

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  If the contents of $AL, $AR are greater than or equal to
the contents of G, G+l & branch to location H occurs.

WRITTEN BY: 719D Staff

ATTACHMENTS ORGANIZATION: Ry
SYMBOLIC LISTING { ) DATE November, 1961
ASSEMBLED LISTING (X}

FLOW CHART (]
METHODOLOGICAL
ANALYSIS {3
OTHER § )
-L7-



& A Thompson Ramo Wooldsidge I

LOGRAM COVER SHEET FRW Division

LLOGRAM NAME Compare Less - Single Length

MNEMONIC CLL LIBRARY SERIAL NO.
1L EE 039
USAGE INFORMATION

NUMBER OF CELLS O EXECUTION TIME: 108us

CALLING SEQUENCE (L1/G/H | SCRATCH PAD CELLS AFFECTED:
$1C, $AL, $T11

DATA TYPE ACCURACY}

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  If the contents of $AL are less than the contents of g,
a branch to location H occurs.

WRITTEN BY: ISD Starfr

ATTACHMENTS ORGANIZATION: Ry
SYMBOLIC LISTING  { }

DATEs November, 1961
ASSEMBLED LISTING (X}

FLOW CHART {3

METHODOLOGICAL
ANALYSIS { )

OTHER )

-48-
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LoGRAM NAME ~ Compare Less - Double Length

MNEMONIC CL2 LIBRARY SERIAL NO,
' " 1L EE 0kO

USAGE INFORMATION

NUMBER OF CELLS 1k EXECUTION TIME: 150us

CALLING SEQUENCE cLz/G/ B : - SCRATCH PAD CELLS AFFECTED:
' $1C, $AL, $AR, $T1

DATA TYPE Fixed Point _, ~ ACCURACY:

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION: Tf the contents of $AL, $AR are less thar the contents
of G, G+1, a branch:to location H occurs.

WRITTEN BY: - ISD Staff

ATTACHMENTS T e ORGANIZATION: it

SYMBOLIC LISTING ( ) DATEs November, 1961
ASSEMBLED LISTING (X} ‘
FLOW CHART ¢
METHODOLOGICAL.
ANALYSIS ¢ )
OTHER ¢

-4o-



mw/ UTE=8 oo cover sueer R e

LOGRAM NAME Test and Decrement

MNEMONIC TDN LIBRARY SERIAL, NO,
1L EJ okl

USAGE INFORMATION

NUMBER OF CELLS = § | Execution Time:  108us

CALLING SEQUENCE TBN/G/H o SCRATCH PAD CELLS APFECTED:
$1C, $MpN

DATA TYPE Fixed Point ACCURACY;

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION: The cantents of mcation G sre decremented by ones If
the contents of G then equ&l Zeroy. & braneh to location H occurs.

WRITTEN BY:
ATTACHMENTS ORGANIZATIONS RW
SYMBOLIC LISTING { ) DATEs November, 1961
ASSEMBLED LISTING (x )
FLOW CHART {3
METHODOLOGICAL
ANALYSIS {9
OTHER § 3

-50-



’@M f W%&“ﬂ LOGRAM COVER SHEET &m";“v:;“"“““’"‘"'m

LOGRAM NAME Link Jump
MNEMONIC LIN LIBRARY SERIAL NO.
iL-EH Ok2
USAGE INFORMATION
NUMBER OF CELLS 5 EXECUTION TIME:  O0uS
CALLING SEQUENCE Lm/a/n SCRATCH PAD CELLS AFFECTED:
$1c
DATA TYPE ACCURACY;

RESTRICTIONS
DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION: The addresa of ‘the,next logram sterting address is stored
at G and a branch to the address in H is executed.

WRITTEN BY: ISD Staff

ATTACHMENTS omaAMZATION | EY
SYMBOLIC LISTING  ( 1 DATE: lovember, 196
ASSEMBLED LISTING (X}

PLOW CHART ¢ 3
METHODOLOGICAL,

ANALYSIS

{ )
OTHER ¢ 9

~5]-
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\ N/ PR

A Thompson Ramo Wooldridge °

LOGRAM COveERr SHEET BRW owision

LLOGRAM NAME Halt and Proceed

MNEMONIC HPN
USAGE INFORMATION

NUMBER OF CELLS 3

CALLING SEQUENCE HPN/G

DATA TYPE

RESTRICTIONS

DESCRIPTIVE INFORMATION

LIBRARY SERIAL NO.
1L EA 043

EXECUTION TIME:  36us

ngATCH PAD CELLS AFFECTED:
IC

ACCURACY:

DESCRIPTION AND FUNCTION: = If the computer is -running in the FLAG mode, & halt.
will occur. Upon restart it will branch to location G.

WRITTEN BY: TSD Staff

ATTACHMENTS

'SYMBOLIC LISTING { }
ASSEMBLED LISTING (x}

FLLOW CHART {3

METHODOLOGICAL
ANALYSIS ¢ 9

OTHER { )

- 52_

ORGANIZATION: RW

DATE: November, 1961



\
hm / WVK@@ - LOGRAM COVER SHEET A;’:;:‘;"v:;“"‘”‘""“"‘“'“

LOGRAM NAME Leave Interpretive Mode
MNEMONIC LvN LIBRARY SERIAL NO,
1L EH Okl
USAGE INFORMATION
- NUMBER OF CELLS .5 EXECUTION TIME:  £0ps
CALLING SEQUENCE LVN/G/H SCRATCH PAD CELLS AFFECTED:
: $10, $RET
DATA TYPE , - : ACCURACY:

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  An unconditional branch is made to location H which

~ contains a subreutine written in logand language. The address G will be stored ,
at $RET. When the logand subroutine is completed, the logand executed to return
to the Instruction at G will be LP/IL/$RET.

WRITTEN BY: TSD Staff

ATTACHMENTS ,  ORGANIZATION: R
SYMBOLIC LISTING { ) ' DATEs November, 1961
ASSEMBLED LISTING ( x) |
FLLOW CHART (9
METHODOLOGICAL

ANALYSIS {9y
OTHER { ‘)

-53_
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Yo -, VIR -11 38

LOGRAM NAME Numeric Left Shift - Single Length

MNEMONIC NL1 LIBRARY SERIAL NO.
1L DB 045

USAGE INFORMATION

NUMBER OF CELLS 13 ExECUTION TIME: (120 + 3n) us

CALLING SEQUENCE NIL1/n SCRATCH PAD CELLS AFFECTED:
$1c, $AL

DATA TYPE ' _ ACCURACY;

RESTRICTIONS 04 n< 1k

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The contents of $AL are shifted left n places. Bits
shifted out of bit position 1k are lost, and the vacated positions are filled
with zeros. The sign of $AL 18 unchanged.

WRITTEN By: ISD Staff

ATTACHMENTS ORGANIZATION: RV

SYMBOLIC LISTING ( ! paTE; November, 1961
ASSEMBLED LISTING (x)
FLOW CHART { )

METHODOLOGICAL
ANALYSIS

(G
OTHER { )

-5 -



@M / WWM “& LOGRAM COVER SHEET A";","‘;"w'j;j"'“""‘“ "

LOGRAM NAME Numeric Left Shift - Double Length

MNEMONIC NL2 LIBRARY SERIAL NO.
' 1L DB 046

USAGE INFORMATION

If n&15: (168+3n)us
NUMBER OF CELLS 2 EXECUTION TiME: If n 515 §216+3(na15) )NS
CALLING SEQUENCE NIL2 /n SCRATCH PAD CELLS AFFECTED:
$1C, $AL, $AR
DATA TYPE ACCURACY:

RESTRICTIONS 0 & n & 29

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The contents of $AL, $AR are shifted left n places. Bits

shifted out of bit pesition 14 of $AL are lost and the vacsted positions are filled
with zeros. The sign of $AL is unchanged.

WRITTEN BY: ISD Staff

ATTACHMENTS ORGANIZATION: RV
SYMBOLIC LISTING ( ) DATE: November, 1961
ASSEMBL.ED LISTING (x )

FLOW CHART ()
METHODOLOGICAL
ANALYSIS {3
OTHER : { )
- 5 f—)’_



' @@ A Thompson Ramo Wooldridge

LOGRAM COVER SHEET BRW Oivision

(g pd
o Bt
e,

L
Gt

LOGRAM NAME Numeric Left Shift - Quadruple Length

MNEMONIC NIk LIBRARY SERIAL NO.
1. DD Ohk7

USAGE INFORMATION

. _ If n€15: (329+3n)us
v EXECUTION TIME: -
NUMBER OF CELLS 60 XECUTION TIME: o N15: §3 +6(n-15) Jus
CALLING SEQUENCE NI/ : SCRATCH PAD CELLS AFFECTED: '
$1C iQR
zAL T1
AR $T2
, $QL
DATATYPE ACCURACY:

RESTRiCTioNs O & n & 29
DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The contents of $AL, $AR and $QL, $qR ere shifted left
n places. Bits shifted out of bit position 1l of $AL aré lost and the vacated
positions are filled with zeros. The sign of $AL is unchanged..

WRITTEN BY; ISD Staff

ATTACHMENTS ORGANIZATION: R/
SYMBOLIC LISTING ¢ 1 DATE:s November, 1961
ASSEMBLED LISTING (x}

FLOW CHART { )

METHODOLOGICAL
ANALYSIS {9

OTHER (0]
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LOGRAM NAME Numeric Right Shift - Single Length

MNEMONIC NRL LIBRARY SERIAL NO,
T DA b8

USAGE INFORMATION

NUMBER OF CELLS 27 EXECUTION TIME: (138 4+ 3n)us

CALLING SEQUENCE NR1 /n SCRATCH PAD CELLS AFFECTED:
$1C, $AL

DATA TYPE Fixed Point ACCURACY:

RESTRICTIONS 04 n £ 1k

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The contents of $AL are shifted right n places. The
original sign of $AL is propagated. '

WRITTEN BY: ISD Staff

ATTACHMENTS , ORGANIZATION: R/
SYMBOLIC LISTING { ) DATE: November, 1961
ASSEMBLED LISTING { %) ' :

FLOW CHART ¢ )
METHODOLOGICAL.
ANALYSIS {3
OTHER (]
._5"('..

FORM 2218




!AN/ WWK‘& 'LOGRAM COVER SHEET A:",";,"";:f;:“’*"“‘"""“‘*

FORM 2218

LOGRAM NAME  Numeric Right Shift « Double Length

MNEMONIC NRZ | LIBRARY SERIAL N,
1L DA 049

USAGE INFORMATION

'NUMBER OF CELLS 50 ‘ . EXECUTION i'lMsz Ir »451-152‘1-252 + 3nus
If 1515¢ 348 + 3(n-15)us
CALLING SEQUENCE NR2/n _ SCRATCH PAD CELLS AFFECTED: : ‘
‘ $1C, $AL, $AR | '
DATA TYPE Fixed Point ACCURACY!

Rfmc-nous 04 nt 29 _
DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION: The contents of $AL, $AR ere shifted right n places. The
original sign of $AL is propagated. ' ‘ .

WRITTEN BY: TSD Staff

ATTACHMENTS oRaANIZATION:

SYMBOLIC LISTING ( ) DATES Ndvember, 1961
ASSEMBLED LISTING (x)
FLLOW CHART ()
METHODOLOGICAL
ANALYSIS t
OTHER ()
-58-
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FORN 2218

LOGRAM NAME Numeric 'Ri‘ght Shift « Quadruple Length

MNEMONIC NRL

USAGE INFORMATION

NUMBER OF CELLS 51

CALLING SEQUENCE  NRl/n

DATA TYPE ‘Fixed Point

RESTRICTIONS 04 n & 29

DESCRIPTIVE INFORMATION

LIBRARY SERIAL NO.
1L DC 050

| If 5415 533o+9n)ue
~ EXECUTION TIME: If n>15: (312+46(n-15) us

SCRATCH PAD CELLS -A?FECTED:
$1¢ QL $T2

AL QR |

AR 1 |

ACCURACY:

DESCRIPTION AND FUNCTION:  The contents of $AL, $AR and $QL, $QR are shifted right
n places. The eriginal sign of $AL is ‘propagated. : L

WRITTEN BYs ISD Staff

ATTACHMENTS

SYMBOLIC LISTING (
ASSEMBLED LISTING (x)

FLOW CHART §
METHODOLOGICAL,

" ANALYSIS {9
OTHER (.

ORGANIZATION: Ry

DATE:  November, 1961

_59-
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ﬂm / WRE=8 o cover sueer

A Thompzon Rama Wooldridige ..

BRW oivisior
LOGRAM NAME Logieal Left Shift « Single Length
MNEMONIC il ' LIBRARY §ER|AL NO.
1L DF 051
USAGE INFORMATION
NUMBER OF CELLS g | 4 ExecuTioN TiME: (96 +3n)us
CALLING SEQUENCE LI /n © SCRATCH PAD CELLS AFFECTED:
’ : $IC, $AL ‘
DATA TYPE Fixed Point R ACCURACY:

RESTRICTIONS . Q0 & in &.15

DESCRIPTLVE INFORMATION

pss‘cmpmn AND FUNCTION: * The eantents. of $AL 'ere_ shifted left 1 places. Bits
uh;f‘tea out . of ﬁALn.re lost.and zeres are ‘inserted in the yacated positions.

WRITTEN BY:s TSD Staff

* ATTACHMENTS

ORGANIZATION: RW

~ SYMBOLIC LISTING { )
~ ASSEMBLED LISTING (x)

FLOW CHART = ( }

METHODOLOGICAL

 ANALYSIS (O8]
ot

OTHER

S, Ty . "'60-
voru 2218

DATE: November, 1961



. | R »
; @M / WW&“& LOGRAM COVER SHEET A:TJV:;TMWM

LOGRAM NAME ~ Loglcal Left Shift - Double Length

MNEMONIC - LL2 LIBRARY SERIAL. NO,
1L DF 052

USAGE INFORMATION

 NUMBER OF CELLS 21 © EXECUTION TiME: If ns 153 glhh+3n)ua :
, If n>15: (204+3(n-15))us
CALLING SEQUENCE  L12/n , SCRATCH PAD CELLS AFFECTED:
$IC, $AL, $AR
'DATA TYPE Fixed Point ACCURACY:
RESTRICTIONS 0< n& 30

'DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The contents of $AL, $AR are shifted left n places. The

- bits vacated at the low order position of $AR are filled with zeros, and bite
shifted out of the sign position are lost. .

WRITTEN BY: 18D SLafr
ATTACHMENTS ORGANIZATION: RW
SYMBOLIC LISTING ({ } pATE: lHoverber, 1961
ASSEMBLED LISTING (¢ }
FLOW CHART { 3
METHODOLOGICAL.
ANALYSIS (3
OTHER ()

B
FORM 2218




A Thompson Rame Wooldridge Inc.

LOGRAM COVER SHEET BRWW Division

LOGRAM NAME Logical Right Shift - 8ingle Precision

MNEMONIC IR1 LIBRARY SERIAL NO,

1L DE 053
USAGE INFORMATION

© NUMBER OF CELLS 9 EXECUTION TIME: (96 + 3n)p,s
CALLING SEQUENCE LRl/ n SCRATCH PAD CELLS AFFECTED!
$1C, $AL
DATA TYPE . Fixed Point ACCURACY:

RESTRICTIONS .0 L n & 15

- DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The contents of $AL are shifted right n places. 'Bits
shifted out of $AL are lost. Positions:vacated are £illed with zeros.

WRITTEN BY:s I1SD =taff

ATTACHMENTS ORGANIZATION: 11!/
SYMBOLIC LISTING { } pATE: Hovenber, 1961
ASSEMBLED LISTING (7} ‘

FLOW CHART ¢
METHODOLOGICAL
ANALYSIS { )
OTHER {9
B2

FORM 2218




A Thompson Rsmo Wooldridge Ine

LOGRAM COVER SHEET FRW Owision

LOGRAM NAME Logical Right Shift, Double Length

MNEMONIC IR2 LIBRARY SERIAL NO

1L -DE 05k
USAGE INFORMATION

' If néi5; élhh+3n)us
NUMBER OF CELLS EXECUTION TIME s
® 21 ‘If n >15¢ 20h+3(n~15))n3
CALLING SEQUENCE IR2/n SCRATCH PAD CELLS AFFECTED;
$IC, $AR, $AL
DATA TYPE Fixed Point ACCURACY:

RESTRICTIONS 0 &' n £ 30
DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The contents of $AL, $AR are shifted right n places. Bits
shifted out of $AL, $AR are lost. Vacated bits are filied with zeros,

WRITTEN BY: 1GD Staff

ATTACHMENTS

ORGANIZATION: RW

SYMBOLIC LISTING ( )
ASSEMBLED LISTING {:"}

DATE: [ioveuber, 1961

FLOW CHART {3

METHODOLOGICAL
ANALYSIS ()

OTHER § )

=H3-

FORM 2218



A Thompson Ramo Wooldridge Inc.

1 | |
AN / UTE-1 ~ LOGRAM COVER SHEET W o

e

L H

FORM 2248

LLOGRAM NAME Float Left - Single Length

MNEMONIC FLL

USAGE INFORMATION

NUMBER OF CELLS &

CALLING SEQUENCE. FL1

DATA TYPE

RESTRICTIONS

DESCRIPTIVE INFORMATION

LIBRARY SERIAL NO,
1L DP 055

EXECUTION TIME: (84 + 3n)us

SCRATCH PAD CELLS AFFECTED:
$1C, $AL, $4R, $11

ACCURACY:

DESCRIPTION AND FUNCTION: The contents $AL are shifted left until bits 1k and 15
differ. The number of positions shifted is placed in $AR.

G e e

WRITTEN BY: 00 “hen

ATTACHMENTS

SYMBOLIC LISTING { }
ASSEMBLED LISTING {

FLOW CHART {3

METHODOLOGICAL
ANALYSIS {1

OTHER ¢ 3

ORGANI ZATION: 121/

pAaTE:  Noverber, 1061



TE&-1

A Thomgpson Ramo Waoidridge Inc.

LOGRAM COVER SHEET : FRW Division

FORM 2218

LOGRAM NAME Floaet Left -

MNEMONIC FLZ

USAGE INFORMATION

NUMBER OF CeLLs 18

CALLING sEQUeENcE FLZ

DATA TYPE

RESTRICTIONS

Double length

DESCRIPTIVE iNFORMATION

LIBRARY SERIAL NO.
1L DP 056

EXECUTION TIME: (198 + 3n)us

SCRATCH PAD CEL.LS AFFECTED:

IC  $QL

AL $QR

AR
ACCURACY:

DESCRIPTION AND FUNCTION: The contents of $AL, $AR are shifted left until bits
14 and 15 of $AL differ. The mumber of positions shifted will be placed in $QR.

WRITTEN BY: 3D Staft

ATTACHMENTS

SYMBOLIC LISTING ( )
ASSEMBL.ED LISTING {x }
FLOW CHART § 3

METHODOLOGICAL
ANALYSIS {

OTHER §

ORGANI ZATIONs RV

DATE: November, 1961



i v |
R .@m / WWK‘@ LOGRAM COVER SHEET A:"&”o,",:;:"’ o

R

LOGRAM NAME One's Complement of Accwnulator - Single Length

MNEMONIC OGL ‘ 3 | LIBRARY ssmAL; No
! B 1L FE 057

USAGE INFORMATION

NUMBER OF CELLS - 5 EXECUTION TIME: 30 e

CALLING SEQUENCE (1 SCRATCH PAD CELLS AFFECTED
$1¢, $AL ~

DATA TYPE Fixed Point ACCURACY:

RESTRICTIONS

'DESCRIPTIVE INFORMATION

OESCRIPTION AND FUNCTION:  The one's cemplement of $AL 1s placed in $AL.

WRITTEN BY: - ISD Staff

ATTACHMENTS

'ORGANIZATION: RV
SYMBOLIC LISTING ({ } DATEs liovember, 1961
ASSEMBLED LISTING (x ) - '
FLOW CHART (I
METHODOLOGICAL
ANALYSIS €1
OTHER {3

-66-
FORM 2218




i
@M / UTrTEK-2 LOGRAM COVER SHEET A:&mﬁﬂ"“”"‘”

LOGRAM NAME One's Complement of Accumulator - Double Length

MNEMONIC 062 LIBRARY SERIAL NO.
1L FE 058

USAGE INFORMATION

NUMBER OF CELLS § EXECUTION TIME: 06,
CALLING SEQUENCE (C2 SCRATCH PAD CELLS AFFECTED:
$1C, $AL, $AR

DATA TYPE Fixed Point ACCURACY:

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:

The one's complement of the contents of $AL, $AR is
placed in $AL, $AR. ,

WRITTEN BY: TS0 Staffl

ATTACHMENTS ORGANIZATION: RW
SYMBOLIC LISTING { } _ pATE: November, 1961
ASSEMBLED LISTING ()

FLOW CHART (3

METHODOLOGICAL.
ANALYSIS (9

OTHER (S

67
FORM 2215
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LOGRAM NAME Ingert « Single Length

MNEMONIC N1 | LIBRARY SERIAL NG,
‘ 1L FD 059

'USAGE INFORMATION

NUMBER OF CELLS 7 EXECUTION TIME: ~ 96us

CALLING SEQUENCE IN1/G/H SCRATCH PAD CELLS AFFECTED:
$1€, $AL

DATA TYPE Fixed Point ACCURACY;

RESTRICTIONS

- DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION: This logram combines portions of twe words into $AL.
"One" bits in the mask located at G control the bits of $AL to be included.
"Zero" bits of the mask control the portion of the contents of H to be in.
-eluded.

WRITTEN BY: ISD Staff

ATTACHMENTS | . ORGANIZATION: RW
SYMBOLIC LISTING { ) paTE; November, 1961
ASSEMBLED LISTING (X}

FLOW CHART {9
METHODOLOGICAL.
ANAL.YSIS {3
OTHER ¢ )
685

FORM 2218




@M / WWK"& LOGRAM COVER SHEET e

A Thompson Ramo Wnoidrldn Ine.

LOGRAM NAME Insert ~ Double Length

MNEMONIC g
USAGE INFORMATION

NUMBER OF CELLS 17

CALLING SEQUENCE  INZ/G/H

DATA TYPE Fixed Point

~ RESTRICTIONS
DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION: This logram combines
- words into $AL, $AR.  "One" bits

of the contents of H, H+1l to be inserted.

WRITTEN BY: TISD Staff

ATTACHMENTS

SYMBOLIC LISTING { )
ASSEMBLED LISTING (X}

FLOW CHART ¢ 3

METHODOLOGICAL
ANALYSIS (3

OTHER {3

-69-
FORM 2218

LIBRARY SERIAL NO.

1L ®D 050

Exécimcm TIME:  222us

SCRATCH PAD CELLS AFFECTED:

$1C, $AL, $AR, $m1

ACCURACY:

portions of two double length -
of the mask located at G, G+1 contrel the
bits of $AL, $AR to be included. - "Zero” bits of the mask cont:

rol the portion ‘

ORGANIZATION: RW

pATE: November, 1961



hw / QW&E=8 oo cover sweer

A Thompson Ramo Wooldridge Inc.

RW oivision

FORM 2218

LOGRAM NAME

MNEMONIC ORL
USAGE INFORMATION

NUMBER OF CELLS I

CALLING SEQUENCE ORL/G

DATA TYPE

RESTRICTIONS

DESCRIPTIVE INFORMATiON

DESCRIPTION AND FUNCTION:
bits of $AL

The content
a) 1if correspondin

b) 4if either of the corres

Inclusive OR - Single Length

result is one.

The results are placed in $AL.

WRITTEN BY: 15D Stalf

ATTACHMENTS

SYMBOLIC LISTING { )
ASSEMBLED LISTING {X)

FLOW CHART £ )

METHODOLOGICAL
ANALYSIS {9

OTHER {3

-70.

LIBRARY SERIAL NO.
1L FB 061

EXECUTION TIME:  5lg -

SCRATCH PAD CELLS AFFECTED:

$10, $AL

ACCURACY!

ORGANIZATION: RW

bATE: November,

s of G are compared with the corrésponding
g bits are zero, the result is zero.

ponding bits is one, the

1961



bm/ UEE=8 ocrui cover sueer A:’::."::.’:.‘.’:." -

LOGRAM NAME Inelusive OR - Double Length

MNEMONIC ORZ | | LIBRARY SERIAL NO, |
1L TB 062

USAGE INFORMATION

NUMBER OF CELLS 7 EXECUTION TIME:  90us

CALLING SEQUENCE  0R2/G SCRATCH PAD CELLS AFFECTED:
$1C, $AL, $4R

DATA TYPE ’ ' ACCURACY:

RESTRICTIONS

'DESCRIPTIVE INFORMATION

|

DESCRIPTION AND FUNCTION; The eontents af G, G+l are campared with-the corresponding
bits of $AL, $AR

a) if corresponding bits are zero, the result is Zero.

b) 1if either of the ‘corresponding bite is one the result
. is one.

WRITTEN BY: ISD Staff

ATTACHMENTS o ORANIZATIONS RN

SYMBOLIC LISTING ( } , DATE:s November, 1961
ASSEMBLED LISTING {x }

FLOW CHART A

METHODOLOGICAL
ANALYSIS ()
¢ )

OTHER

FORM 2218



' A Thompson Ramo Wooldridge inc. |

LOGRAM COVER SHEET RW owvision

FORM 2218

LOGRAM NAME Dot G(AND) - Single Length

MNEMONIC DGL . LIBRARY SERIAL NO,

1. FA 063

USAGE INFORMATION

NUMBER OF CELLS ) EXECUTION TiME: 5lug

CALLING SEQUENCE DGL/G SCRATCH PAD CELLS AFFECTED:
$1C, $AL

DATA TYPE Fixed Point ACCURACY:

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION: The contents of G are compared with the cérresponding
bits of
1ts of $AL a) if the corresponding bits are ones, the result is one.

b) 4if either of the corresponding bits is a zero,  the
result is a zero.

The results are placed in $AL.

WRITTEN BY: I8D Staff

ATTACHMENTS ORGANIZATION: RW

SYMBOLIC LISTING { ) DATE: Novenber, 1961
ASSEMBLED LISTING (x)
 FLOW GHART { )
METHODOLOGICAL.
ANALYSIS (9
OTHER ()
-T2~



A Thompson Ramo Wooldridgé Inc.

l @N / OPE=8 o cover sieer e

FORM 2218

LOGRAMNAME Dot G(AND) - Double Length

MNEMONIC DG2
USAGE INFORMATION

NUMBER OF CELLS 7

CALLING SEQUENCE  DG2/G

DATA TYPE Fixed Point

RESTRICTIONS

DESCRIPTIVE INFORMATION

LIBRARY SERIAL NO.
11, FA 06k

EXECUTION TIME: gops

SCRATCH PAD CEL.LS AFFECTED:
$IC, $AL, $AR

ACCURACY!

DESCRIPTION AND FUNCTION:  The contents of G, G+1 are compared with the carresponciing

bits of $AL, $AR

é.) if the corresponding bits are ones', the result is one. ‘

'b) if either of the corre3pond1ng bits is & zero, the

result is zero.

The results are placed in $AL, $AR.

WRITTEN BY: -

ATTACHMENTS

SYMBOLIC LISTING ( )
ASSEMBLED LISTING ( )

FLOW CHART ()

' METHODOLOGICAL.
ANALYSIS )

OTHER B S |

ORGANI ZATION:

DATE;



A Thompson Reme Waeldridae te

!@M / UPE=8 o cover sieer W oni

LLOGRAM NAME Binary to BGD

MNEMONIC BBD
USAGE INFORMATION

NUMBER OF CELLS L3

CALLING SEQUENCE BBD

LIBRARY SERIAL NO.
1L AR 065

EXECUTION TIME:  983us

I¢ zrl _
Al . T2
AR

OATA TYPE . , ACCURACY:

'RESTRICTIONS The number must be positive and not exceed 230,450, Ty,
- (39,999,999). .

'DESCRIPTIVE INFORMATION

SCRATCH PAD CELLS AF?‘ECTED:

DESCRIPTION AND FUNCTION:  The least. significant 26 bits of $AL, $AR are converted
to one 2-bit and seven 4-bit BGD ¢haracters and placed in $AL, $AR right adjusted.

WRITTEN BY: ISD Staff

ATTACHMENTS . -  ORGAMIZATION: RV

‘smaouc LisTiNG. ( )

DATE: November, 1961
ASSEMBLED LISTING (x) - .

FLOW CHART (]

METHODOLOGICAL.
ANALYSIS {9

OTHER ¢

~7h-
FORM 2218



A Thompson Ramo Wooldridge Inc.

QM/

LOGRAM COVER SHEET RW Division
LOGRAM NAME BCD to Binary
MNEMONIC BBN | LIBRARY SERIAL NO.
1L AE 066
USAGE INFORMATION
NUMBER OF CELLS 67 EXECUTION TIME:  945ps
CALLING SEQUENCE BBN SCRATCH PAD CEL.LS AFFECTED:

$1C, $AL, $AR, $T1

DATA TYPE ACCURACY:

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The contents of $AL, $AR are treated as one 2-bit and
seven L4-bit BCD characters and are converted to an unsigned binary number, right
adjusted, and placed in $AL, $AR.

WRITTEN BY:s ISD Staff

ATTACHMENTS ORGANIZATION: R/
SYMBOL.IC LISTING { ) DATE: November, 1961
ASSEMBL.ED LISTING (x )

FLOW CHART ]
METHODOLOGICAL
ANALYSIS { )
OTHER { ?
-75..

FORM . 2218



A Thompson Ramo Wooldridge inc.

LOGRAM COVER SHEET BRW Division
LOGRAM NAME  Move
MNEMONIC MVN | . LIBRARY SERIAL NO.
1L AC 067
USAGE ENFORMAT!ON
NUMBER OF CELLS 8 ~ ExecuTioN TiMe: (108 + 12n)us
CALLING SEQUENCE MVN/ G/ H/n SCRATCH PAD CELLS AFFECTED:
' | $1C =
DATA TYPE ‘ ACCURACY:

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION: This instruction moves n 15-bit words, starting at G,
to locations H through H+n-1l.

WRITTEN BY: ISD Staff

ATTACHMENTS ORGANIZATION: Ry
SYMBOL.IC LISTING { } DATE: Novenber, LO6L
ASSEMBL.ED LISTING {x} ~
FL.OW CHART (3
METHODOLOGICAL

ANALYSIS {9
OTHER ()
=76

FORM 2218



Q& A Thompson Ramo Wooldridge inc.

< LOGRAM COVER SHEET BRRW sivision )

FORM 2218

LOGRAM NAME Table Look Up
MNEMONIC TL1 LIBRARY SERIAL NO.
1L GA 068
USAGE INFORMATION
NUMBER OF CELLS 21 EXECUTION TIME: (216 + 12n)us
CALLING SEQUENCE TL1/G/n/Condition ' SCRATCH PAD CELLS AFFECTED:
Condition  Octal Code $IC  $oNE
Equal 36606 $AL $T1
Not Equal 36607 $MpN
Numeric High 36616
DATA TYPE Numeric Low 36617 ACCURACY:

RESTRICTIONS

DESCRIPTIVE INFORMATION

The contents of $AL are compared sequentially with n words
in s table, starting at G, until the specified condition 1is
. satisfied. The address of the first word which satisfies
35§§3g;2 ﬁyggffgegfgged im $AL. If no word is found, zero is placed in $AL.
Conditions which terminate the logand are:
Equal - The contents of $AL equal to the table word.
Not Equal - The contents of $AL do not equal the table word.
Numeric High - The contents of AL, are algebraically greater than or equal to
. the table word.
Numeric Low - The contents of $AL are algebraically less than the table word.

WRITTEN By: 15D Staffl

ATTACHMENTS ORGANIZATION: 3!/
SYMBOL.IC LISTING ({ } DATE: Hoverber, 1961
ASSEMBLED LISTING (X }

FLOW CHART ()
METHODOLOGICAL
ANALYSIS ()
OTHER ()
-7~



. A Thompson Ramo Wooldridge Inc.

LOGRAM COVER SHEET RW division

LOGRAM NAME 8ine - Single Léngth
MNEMONIC BNL | LIBRARY SERIAL NO.
| 1L CB 069
USAGE INFORMATION
NUMBER OF CELLS 81 EXECUTION TIME: 951;15
CALLING SEQUENCE SN1 ’scrm-cu PAD CELLS AFFECTED:

$IC, $AL, $T1, $r2

DATA TYPE Fixed Point ACCURACY: 11 bits

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION: The value in $AL 18 treated as s signed lh-b%t argument
in radians scaled 23. The signed result is placed in $AL, scaled 2Y.

WRITTEN BY: ISD Staff

ATTACHMENTS - '  ORGANIZATION: RV
SYMBOLIC LISTING ( ) pATE; November, 1961
ASSEMBLED LISTING (X )

FL.OW CHART { )
METHODOLOGICAL
ANALYSIS (.
OTHER ()
~T8-

FORM 2218



ABN/CRR=L  om cowr szt Dz

LOGRAM NAME Sine - Double Length

MNEMONIC SN2 LIBRARY SERIAL NO.
1L CB 070

USAGE INFORMATION

NUMBER OF CELLS 519 (See Restrictions) EXECUTION TIME: 508518
CALLING SEQUENCE SN2 . : : SCRATCH PAD CELLS AFFECTED:
: , IC, TL - Tk $m9
AL $T2 T5
$AR 3 6
~ DATATYPE Fixed Point ‘ ACCURACY: 24 Dbits

RESTRICTIONS Uses MP2S subroutine » 27 cells.

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The galue in $AL, $AR is treated as a signed 29-bit

argument in radians scaled 2°. The signed result is placed in $AL, $AR,
scaled 29, ‘ ‘

WRITTEN BY: 1SD *’Staff

J

ATTACHMENTS ' o - . ORGANIZATION: RW

SYMBOLIC LISTING { ) DATE: November, 1961
ASSEMBLED LISTING (X }
FLOWCHART ()
METHODOLOGICAL.
ANALYS!S ()
OTHER ty

FORM 2215 =79~



@ Q A Thompson Ramo Wooldridge inc.

LOGRAM COVER SHEET RW Division

LocraM NAME ~ Cosine - Single Length

MNEMONIC Csl LIBRARY SERIAL NO.
1L CC O71

USAGE INFORMATION

NUMBER OF CELLS 86 EXECUTION TiME: 93318

CALLING SEQUENCE Csl ) SCRATCH PAD CEL.LS AFFECTED
$1C, $AL, $T1, $T2

DATA TYPE Fixed Point ACCURACY: 11 Dits

RESTRICTIONS

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION: The value in $AL is treated as a signed 14-bit argument
in radians scaled 23. The signed fractional result is placed in $AL.

WRITTEN BY: 17D Dtal?d

ATTACHMENTS ORGANI ZATION: R/
SYMBOLIC LISTING { ) DATE; [liovember, 1961
ASSEMBLED LISTING (X §

FLOW CHART ()
METHODOLOGICAL
ANALYSIS (1}
OTHER { 3
-80-

FORM 2215

Al



gl ) A Thompson Ramo Wooldridge Inc.
ZE=8 o COVER SHEET RWouser

FORM 2215

LOGRAM NAME Cosine ~ Double Length

MNEMONIC cs2 LIBRARY SERIAL NO.
1L CC 072

USAGE INFORMATION

NUMBER OF CELLS 79 (See Restrictions) EXECUTION TIME: 5181us
CALLING SEQUENCE (S2 SCRATCH PAD CELLS AFFECTED:
$1¢ $T1
$AL $12
$AR  $T9
DATA TYPE Fixed Point ACCURACY:

RESTRICTIONS Uses SN2C subroutines - 148 cells and MP2S subroutine - 27 cells.
DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The value in $AL, $AR is treated as a signed 29-bit
argument in radians scaled 2°. The signed fractional result is placed in
$AL: $AR° '

WRITTEN BY: 1SD Staff

ATTACHMENTS ORGANIZATION: RW
SYMBOLIC LISTING ( ) DATE: November, 1961
ASSEMBLED LISTING (X}

FLOW CHART ()
METHODOL.OGICAL
ANALYSIS {9
OTHER { )
-81-



Q& A Thompson Ramo Wooldridge inc.

LOGRAM COVER SHEET BRW Division

FORM 2215

LOGRAMNAME  Arc Tangent - Single Length

MNEMONIC ATl LIBRARY SERIAL NO.

1L CE 073

USAGE INFORMATION

NUMBER OF CELLS 46 (See Restrictions) EXECUTION TIME:  555us
CALLING SEQUENCE AT1l ‘ SCRATCH PAD CEL.L.S AFFECTED:
$1C, $12
$AL $13
$11
DATA TYPE Fixed Point ACCURACY: 13 bits

RESTRICTIONS Uses 66 cells of ATLTX Table.

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The value in $AL is treated as a signed 14-bit fractional

argument. The signed result is placed in $AL in radians scaled 20.

WRITTEN BY: ISD Staff

ATTACHMENTS ORGANIZATION: RV
SYMBOLIC LISTING ( ) . DATE: November, 1961
ASSEMBLED LISTING (x}

FLOW CHART ()
METHODOLOGICAL
ANALYSIS ()
OTHER ()
-82-



; Q & A Thompson Ramo Wooldridge inc.

LOGRAM COVER SHEET BRW Division

LOGRAM NAME Arc Tangent - Double Length

MNEMONIC AT2 LIBRARY SERIAL NO.
‘ 1L CE OTh

USAGE INFORMATION

NUMBER OF CELLS 82 (See Restrictions) EXECUTION TIME:  2979us
CALLING SEQUENCE AT?2 SCRATCH PAD CELLS AFFECTED:
- $1C $T1  $Th
$AL $T2
$AR  $T3
DATA TYPE Fixed Point ACCURACY: 2k bite

RESTRICTIONS ~ Uses 66 cells of ATLTX Table
MP2S Subroutine - 27 cells
Dv2S Subroutine - 91 cells

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION: The value in $AL, $AR is treated as a signed 29-bit

fractional argument. The signed result is placed in $AL, $AR in radians
scaled 20.

WRITTEN BY: ISD Staff

ATTACHMENTS ORGANIZATION: Ry

SYMBOLIC LISTING { ] DATE:  November, 1961
ASSEMBLED LISTING (X)

FLOW CHART ()

METHODOLOGICAL
ANAL.YSIS

()
OTHER ()

"ORM 2215



AW / WYK‘& LOGRAM COVER SHEET A:ﬁ’;ﬁ:ﬁ?w"mm

LOGRAMNAME  Arc - Sine - Single Length

MNEMONIC AS1 : LIBRARY SERIAL NO.
1L CD 075

USAGE INFORMATION

NUMBER OF CELLS 62 (See Restrictions) EXECUTION TIME:  1563us
 CALLING SEQUENCE AS1 © SCRATCH PAD CELLS AFFECTED:
$1C T5
$AL T6
$AR T7
DATA TYPE Fixed Point ACCURACY: 13 bits

RESTRICTIONS  Uses SR1S Subroutine - 50 cells
AT1S Subroutine - 36 cells
AT1TX Table - 66 cells

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION: The value in $AL is treated as a signed 14-bit fractional
argument. The signed result is Placed in $AL in radians scaled 21.

WRITTEN BY: ISD Staff

ATTACHMENTS ORGANIZATION: Ry
SYMBOLIC LISTING { ) DATE:  Jovember, 1961
ASSEMBLED LISTING (X))

FL.OW CHART [

METHODOL.OGICAL,
ANALYSIS {1

OTHER ()

-8k
FORM 2218



am/y

TE=-1

LOGRAM COVER SHEET

A Thompson Ramo Wooldridge inc.

IRW Division

FORM 2215

LLOGRAM NAME Arc Sine - Double Length

MNEMONIC AS?2

USAGE INFORMATION

NUMBER OF CELLS 95 (gee Restrictions)

CALLING SEQUENCE AS2

DATA TYPE Fixed Point

LIBRARY SERIAL NO,

1L CD 076

EXECUTION TiIME: 75988

SCRATCH PAD CELLS AFFECTED:

$1C gQL $T2

$AL QR

$AR $T1
ACCURACY: 2L pits

RESTRICTIONS Uses subroutines MP2S - 27 cells, DV2S - 91 cells, AT2S - 107 cells,
SR2S - 75 cells, SR1S - 50 cells and table ATITX - 66 cells.

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION: The value in the accumulator $AL, $AR is treated as a
signed 29-bit fractional argfment. The signed result is placed in the accumulator
2=,

$AL, $AR in radians scaled

WRITTEN BY: ISD Staflf

ATTACHMENTS

SYMBOLIC LISTING ({ )
ASSEMBLED LISTING X }

FLOW CHART { )

METHODOLOGICAL
ANALYSIS ()

OTHER {3

-85-

ORGANIZATION: R

DATE: November, 1961



< . Q & A Thompson Ramo Wooldridge inc.

LOGRAM COVER SHEET RW Division

FORM 221%

LOGRAM NAME Square Root - Single Length
MNEMONIC SR1 ' LIBRARY SERIAL NO.
1L CA 077
USAGE INFORMATION
NUMBER OF CELLS 49 ‘ EXECUTION TIME:  606us
CALLING SEQUENCE SR1 SCRATCH PAD CELLS AFFECTED:
$1C $r1
$AL $12
$AR  $T3
DATA TYPE Fixed Point iy ACCURACY: 13 bits

RESTRICTIONS
DESCRlPTIVE INFORMATIOM

DESCRIPTIGN AND puneTioN:  The square root of $AL, $AR is placed in $AL, $AR. ,
The scale of the root is one-half of the scale of the operand, which must be
scaled evenly... The root. is computed to”llt bits- and other bits except. lead- ‘
ing zeros are meaningless.

WRITTEN BY: 1SD Staff

ATTACHMENTS ORGANIZATION: RV
SYMBOLIC LISTING ( ) pATE: November, 1961
ASSEMBLED LISTING (%)

FLOW CHART ()
METHODOLOGICAL
ANALYSIS ()
OTHER ()
-86-



T

!&M / WWK Y | S COVER SHEET A:"Q’WSZ:::’%WW'

FORM 2215

LOGRAM NAME Square Root - Double Length

MNEMONIC SR2 LIBRARY SERIAL NO.
1L CA 078

USAGE INFORMATION

NUMBER OF CELLS 99 (See Restrictions) EXECUTION TIME: 22805

CALLING SEQUENCE SR2 SCRATCH PAD CELLS AFF ECTED:
' $IC  $QR  $T3  $18
$AL  $MAN  $Th  $T9
$AR  $T1 $T5
$QL  $12 $17
DATA TYPE ' ACCURACY: 28 bits

RESTRICTIONS Uses subroﬁtines SRLS - 50 cells, DV2S - 91 cells.

DESCRIPTIVE INFORMATION

DESCRIPTION AND FUNCTION:  The square root of the signed 59-bit number in $AL, $AR,
$QL, $QR is placed in $AL, $AR. The resulting contents of $QL, $QR are meaningless.

WRITTEN BY: ISD Staff

ATTACHMENTS ORGANIZATION: kW
SYMBOLIC LISTING ( ) k DATE: liovember, 1961
ASSEMBLED LISTING (¥)

FLOW CHART ()
METHODOLOGICAL |
ANALYSIS (]
OTHER ()
-8~



APPENDIX B

(Assembled Listing)

-38-



IGRAM ASSEEBLY LISTING

13133
13136
13137
13140
13141
13142
13143
13144
13145
13148
13147
- 13150
13151
13152
13153
13154
13155
13156
- 13157
13160

13161

13162
13163
13164
13165
13186

13167

13170
13171
13172
13173
13174

13175
13176
13177
13260
13201
13202
13203
13204
13205

13206

13135

75660
17166

TR ¥

S HSK13C

50400

171863

75600
17232
50400 -

17227

75000 -

17405

50400 -
17402
A560¢

17467

50460
17464

150660

176062
50400 -

17517

A5C0C -

17635
50400

17632

44175

44174

44171

51067

50177

75600 -

06001
50176
7317¢

50160 -

156460

200460 -

50102

25124 .

20031
13205
26060
17716

PACE
-1 3 0. BASIC LOCGRAY PALKACE.
CRE - 5725
IPZICBE0 -GON HISKIZC,HOUSEKEEPINS ROUTINE CCo42

iA DE.C NC INIVIRLIZE

PIE AT1S COEECN

SA ¥ C KNG SUBROUT INE

PLE ATLSR ENTRY
LA LM L NO POINTS

BIE ATZ23

LY ) I¥ £ NG

PiE AT2SR

LA CM C NO-

PIE SR1S

S& IM.C NO

PiE SR1SKR

LA DM C N

PIE SR28

54 In.C N

PIE SRZSR

LA L¥ € NG

PIE ¥P2S

SA 1K € KNG

PLE ¥P2SR

ia o € NO

PIE gvas

SA I . C NG

PIE Cv2sr

ZE oL $CK CLEAR DIVIOE LHECK. INDICATCR
2E oi $0V CLEAR 30V

ig gL $ig CLEAR $1IC

Ha oM 8. L0 : '

sa L $MON SEY $MCX TC 77777
LA 0¥ C ND :

oey i

SA v N $ONE SETY $ONE TG 1

AS N SONE ‘

54 L $PFB SET $PFE 1O 2

ia oM. C NG

B8R DM F UN

3 gL . $PFA SEY $PFA TOD BRANCH

LF CL 20 - CLEAF MOMENTARY INTERRUPT F. F.
B8R oM Gy CLEAR Qv

PLIE ®+]

BR oM F  UN

cCY 17776

1

0868CCC
860001
CE600C2
CE6GEGE3
686C004
C860CCCS
GRE0ECE
0868€CCT
€860CC8
CBECCCS
860010
086CC11
£866012
C86CC12
0860014
C84CGC1LS
€e60C1E
CEECCLY
C86CCLEE
c8eecls
€86C02¢
CBECC21
C86C022
0860623
0860C24
0B&CC25
C86002¢

-ggeecey

ceeoc2e
€860C29
C860C30
C8&0C31
086032
0860033
c860C34
0860035
CEE0036
c86£037
0860038
C86CC39
£86004C
€860CH1
0860042



3L 3

RA&AM ASSENBLY LISTING

. 11LAACCLO DO1BILDL

13207 . 60600  iD1 NG IP C NO.
13210 52162 SE DL $AL
13211 42171 sP DL $1C
13212 62200 P DP C NO.

. o _1LAAC020 0182102
13213 60600 iD2 NG IP C NG
13214 52162 SE DL $AL
13215 42171 sP DL $IC
13216 60300 NG DA C NG
13217 52163 SE DL $AR

13220 62300 LP DA C NO

, o 1LAACO30 OIBILNL .
13221 60615 LWl NG IP C LA
13222 © 42171 . sP DL $1C
13223 20035 BR DM AP
13224 13227 PIE LN1+6
13225 65001 €S DM C Al
13226 00GGO PIE o
13227 50162 SA DL $AL
13230 62200 i# DOP C NO

| - 1LAACC4C O1B2LNZ
13231 60610 LN2 NG IPC LT
13232 - 42171 s? DL $IC
13233 . 75304 LA DA C AT
13234 - 206035 BR DM AP
13235 13242 PIE LN2A
13236 67064 CC DM 8 AT
13237 65001 £S DM C Al
13240 00000 PIE 0
13241 64061 AT DM 8 Al
13247 50162 LN2A SA DL $AL
13243 40163 ST DL $AR
13244 . 62571 P IL $1C

; 1LAAGOSO C1BILCL
13245 60615 i€k NG IR T LA
13246 42171 s DL $IC
13247 65001 €5 DM C Al
13250 - 000G0 PIE c
13251 50162 sA Db $AL
13252 62200 L. DP T NG
, : 1LAAQCED O1B2LLC2
13253 60600 LC2  NC  IP C NO
13254 52163 SE DL $AR
13255 42171 s¢ DL $1C

PAGE 2.
»LOAD ACCUMULATCOR S.is . CLOL4CELLS4LS
LOAD £ WiITH {G)I¥S
STORE E. IN AC
STORE P.IN IC
R EXIT '

oLOAD ACCUMUGLATOR Doi. £COC6000078US
LOAD € WITH (G)MS
STORE E IN AL
STGRE P. IN IC
LOAD £ WITH (G)LS
STORE £ IN MG(AR)
R EXIT
JLOAD KUMERIC Sobo  £000BO0CCEHUS
R
siﬁﬁﬁ NUMERIC Dol. Q0012006056US
LOAD T WITH {G)MS ,

STORE P. IN $1C
LDAD A WITH IGJLS, EXCHANGE A,T
BRANCH IF A POSITIVE

££ﬁ?££ﬁ§&? %%3&53-£1£§£KGE BT
COMPLEMENT (G#1)

ARD CARRY TC (6}
STORE
STORE
R EXIY
+LEAD COMPLEMENTY Sob.
LOAD A WITH CONVENTS CF ©
STORE Y+2. IN $iIL
COMPLEMENT &

STCRE A IN $AL
R EXIY
oLOAD COMPLEMENY Dole
CLOAD A KITH CONTENES OF G621
STORE G IN $AR
STORE ¥#2 Ik $1IC

£eoictoci2ous

CoOC60LCleeUS

co10000
0010001
0010602

~@C10CC3

€010CC4
0020000
0C20C01
0620002

-§C2CLC3

Cg2CCC4
gC2¢CC5
goa2ccos

‘ge3e00¢0

¢£30cCC1
ge3cCC2
cG3c003
030004
Ce30eCCs
ge3coee
Ce3ceCr

0030008
- 6040000

£646C01
£040002
€040003
0040004
CC4C005
0040006

60408007

8040008
CC4C0CS
£€e4001C
gC4GCL]
CCsCCl2 .

0050060

8050001
0050602
050003
0050004
Co5C005
00500606
00600C0

€060001

0060002
0060003



13256 - 75305
13257 . 44061
13260 - 55163
13261 - 77001
- 13262 COO0GO -
13263 . 50162
- 13264 . £2571
13265 42171
13266 - 75582 .
13267 50162
13270 - 62571
13271 42171
13272 . 15562
13273 .. 50162
13274 - 75200 -
13275 350163
13276 62571
13277 60600
13300 521863
13301 42171
13302 62200
13303 . 60600 -
13304 = 52166
13305 42171
13306 60300 -
13307 B21se7
13310 - 62300
13311 . 75162
13312 %2600
13313 42171
13314 . 62240
13315 . 15162
13316 52600
13317 42171
13320 60163
13321 352340
13322 62300
13323 75163

LY

ia2

igl

ig2

L3631

LA DA C
IE. DK B
RA DL
CH DM C
PLE
sA DL
P I
1LAACCTO
'SP DL
LA IL
SA DL
e IL
1LAACCEO
sP DL
LA IL
sA DL
LA DPC
S& DL
P IL
1LAACOSD
NG IP C
SE DL
P DL
L? DP C
1LAACLOO
NG IP C
SE DL
P DL
NC DA C
SE DL
LP DA C
1LABOLLC
LA DL
SE  IP C
P DL
e DR C
11480120
LA OL
S€  IPC
SP DL
¢ Dt
SE DA C
L? DA C
1LABO130
ST

DG RAM ASSEM®BLY LI STING

Cs
Al
$AR
Al
0
$AL
- $1C

L£CB1IAL

$iC
$AL
$AL .
- $1C

GoB21AZ

$1C
$AL
$AL
NG
$AR
$IC

CiBiLQl

NG

$4R

$1C

NI
01B2LG2

NG

$QL

$1C

NG

B4R

NG
G1B1ST:

$AL

NE

$1¢

NO

DiB2572

$AL
NG
$IC
$AR
NG

NG

CIBLsoL

$AR

LCOMPLEMENT A
COMPLEMENT A

PAGE 3

STCORE COKP IN $2R,. iﬁﬁ% 163I¥S

LCOMPLEMENT

S?ﬁﬁﬁfiN $AL
R CEXEIT
»LOAD INDIRECT AL Soi.
STORE y+1 IN $IC

CCoC4CLCCe0US

LOAD A WiTH CONTENTS CF ADDRESS IN $AL

STORE- IN $&L
R EXIT -
QLEAQ INDIRECT AC £ Le
STORE v+#1: IN $1IC

gooosetoLosB4aUsS

LCAD A WITH CONTENTS OF ADDRESS IN $§i

STORE . IN s$aL

LOAD SECOND HALF OF WORD

STORE IN $AR
R EXIT
¢LGAD MU So.l.
LOAD E WITH (&}
STORE € IN MCU{AR)
STORE P IN IC
R EXIY

ii‘.gﬁg Hﬂ‘ EaLc

LOAD E WITH (GIES

STORE E. IN CLIMQ)

STCRE P IN IC

LOAD E WITH {GILS

STORE E IN CL {M&)
R EXIT

o STORE ACCUMULATOR Sol.

LCAD A WITH AC
STORE- A& IN (G}
STORE P IN IC
R EXIV

s STORE ALCUMULATOR ﬁb&o
LOAD A WITE AC {MS)
STORE & IN iG)
STORE P IN I

LOAD £ WITH AC (LS}

STORE £ IN (G&l)
R EXIT ,

o STURE ML Sole
LOAD A WITH MQ (AR}

CO0C4000054LS

¢cogosgocecTsLsS

£C0C4C00054US

00C06CCC0TBUS

COC040CL0B44S

CCeCCCs
SCetess
LCeCCCE
CCeLCo7?
ogcetics
£o6CCLes
€C6C0C1C

- 607CC0C

€070001
0C70002
£C70003

0GT0004

oo8CLoo
coeceet
¢cecece
oc8coe3
GLBCLC4
£Cc8oees
ge8cdees
cesooee
£osLccel
co9gec2
£090C03
£090C0s
Gi00Cece

- gigccel

CLOCO02
c10cce3
0100004

- €160€05

0100CC6
011000
0110001
0110002
£11CCC3
0110004
0120000
e120001
£€12¢002
C120003
0120004
0120005
0120006
0130080
c120001



R AN

13324

13325

i3326

13327
. 52600

12330
13331

S 13332

13333

13334

13335

13336
13337
13340

13341
13342

13343

13344

13345
13346

13347

13350

13351

13352

13353

13354
13355 .
13356
13357 .
13360
13361

13362

13363

13364
133565
13366

13367

1337¢
13371
13372
13373

ASSERBLY LI ST ING

52600
42171

62200

75166

42171

60167

52300
62306

75210 -

60200

52171
- 73200

67064
47171
32603
62571

4604 -

42171
62200

44600

47371
44300

62300

42171
75162
2163
ETL07
543460
5077
11001
42113
47400
13377
50163

6211% .

42162

5113 -
474040

13377

502

BYK

$i1

si2

i E

S IP € N
5P DL $IC
i DPC NO

ILABLI140 C1B2SG2

1A DL 0L
SE 1P C NO
sP DL $IC
NG DL SOR

s DA L NG

ie DA € ND
iiﬁiﬁé?ﬁ g3L MYHN

L%. op C &i
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D .
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0660033
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13525 55163
13526 15057
13527 42163
13530 50162
13531 62571
13532 42171
13533 75162
13534 55163
13535 50162
13536 62200
13537 42171
13540 . 75162
13541 55166
13542 50162
13543 75163
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13545 50163
13546 62200 -
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13562 00062
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R EXIY
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13620 20035
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13625 55060

13626  15C56
13627 50162
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CLEAR CARRY, LCAD A WITH G
STORE P IN $1IC

LCAD & WITH (G}

CLEAR P

BRANCH IF (G) NEGATIVE

LOAD $AL IN E, EXCHANGE A AMNL P
MULTIPLY

STORE.

STORE

EXIT

LOAD $AL IN A, STORE €G3} IN $AL
BRANCH IF $40L POSITIVE
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13753 62163
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13760 05076
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13756

13777

Mp 20

pyvi

Dyia

Dyvis

ip I $iC
LA N $QR
LS oM L Al
PLE c
Ha bL $QR
RA oL $QL
LH DM B Al
Ha oL $QL
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STORE P IN IC
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LOAD P WITH MQUAR]
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EXIT
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LOAD 2 WITH ¥Q
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LOAD A WITH AL, CLEAR E
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0250010
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6250024
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14012
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14031
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14037
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14053
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LOAD E WITH (G}

+DIVIDE

CLEAR CARRY
DIVIDE '
CLEAR E, COMPLEMENT -A, SET- CARRY
FORM. TWOS CCMPLEMENT
EXCHANGE A BND: Py, CONP. Ay
FORM THOS CCMPLEMENT
STORE A IN AC
STORE P 1IN kG
EXIT
EXCHANGE A AND P COMP. AGSET CYiG)e AL~
CLEAR E5 FORM THUS CUMPLEMENT :
EXCHANGE A AND: Py CCOHMP. A, HOLD CARRY.
FORM TWLS ﬁﬁﬁ?iiﬁfﬁ? .
GO..TC DVIC+1161+,A0-

SET. CARRY

Deolos CC148001062US
TURN OFF MACHINE OVFL. :
LOAC T WITH (G}

STORE P IN IC

LCAD E WITH {G+l)

LOAD P WITH (G+1}o LOAD A WITH (GE
CLEAR T7 :

BRANCH TC Cy2A IF {G} POSITIVE

STORE 1 IN T7

COMPLEMENT (G+1)

COMPLEMENT (6}

FLOAT THE DIVISOR-(G) AND (Gei) .
FLOAT. COMMAND TO A DIVISOR (MS) TO Ti
STORE DIVISOR (LS}

BRANCH IFf FLOATED LESS THAN 15

ACCUM YO A
ACCUN AND P

CEXECUTE FLOAT

FLOAT COMMAND TO A SHIFTED AC TC AL
ADD MAX POS MINUS FL/DMZD/LEG
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0250031
£25CC32
£250033
0250034
0250035 -
0250036

0250037

0250038
0250039
0250040
0250041
0250042
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0250044

C2500C45
0250C4¢&
0260CCO

0260601

6260062
0260003
0260004
0260005
0260006
0260607
0260008
0260009
6260010
0260011
0260012
0260013
0260014
0260015
0260016

- 0260017

cz260018
0260C1%
g260¢c2¢C
G260021
g260022
0260023
0260024 -
C26C025
Q260026
0260027



L OGRAM ASSENSBLY LISTING

14054

14055

14056
14057
14060

14061

14062
- H1 6T

14063

14064 .

14065
14065
14067

14070 -

14071

14072

14073

14074
14075

14076
14077
14100
14101

14102 .
14103
14104 .

14105
14106
14107

14110
14111

14112
14113

14114 .
14115

14116

14117
143120 -
14121
14122 .

14123

14124

- 14125

14126
14127
14130

36717
20034

14077

60166

52163

60167

52166

75113

62114 .

01077
51113

42114 -

£5011
0L077

67067 .

20427
77760
14106
60176
52175
20031
14103
62571

65011 .

01077

20024

14141
50115
73000

01060 -
14125
760600 -
Q0017

13000
11040
50400
141346

45162 .

62163
01060
51162
42163

63800

DV2X

OV2F

ov21

Dya2s

5P

ocY
BR
PIE
NO
SE
NG
SE
iE
LA
LP
FL
i

s

ooy

<
BR
oCY
PLE
NE
SE
BR
PIE
L
£s
ocT
BR
PIE
SA
AS
FL .
SA
PZE
XA

AS
50
54
PlE
1A
ie
Fi .
HA
5P
AL

oy .

DM

DL
oL
oL
DL
oL
DL
oL
D
oL
DL
oM

OM

I

DL
BL
D¥

it

DM .

bW

LL

H L

UM

v

L#

D# .

D#
in

oL
B

DM
DL
oL

DM .

MEE O e,

36717

Cv2x
$GL
$4R
$UR
$QL

- $QR

$T1
$T2 .
L15
371
$712
AM
1077

S %

NG

1366 -

pv2r
$ONE
$DK
ov

23

$1C
AM .
1077
Az
Dvzaa

- $73

NG

LG

NG
DV26
NG
17
N

‘RO
KRG

DY 2H
$AL
BAR
LG
$AL
$AR
NG

EXIT iF

QL GOES
AR

GR GOES
QL
ZERC TC
DIVISOR
AND: P

PaGE 12

CVERFLOW
1o
¢

QR
TO- A

FLOAT DIVISCR

FLOAT COEMAND TO A CIVISCOR (¥5) 10 11

STORE DIVISCGR (LS)
FIND PLACES FLOATED

BRANCH IF NG DIVIDE CHECK

SET DIVIDE CHECK

EXIT

FIND: PLACES FLOATED

STORE IN T3
FORM FLCAT AND SHIFT. COMMANDS

STORE FLOAT L&

MAND

GET CCOMPLEMENT OF PLACES FLOATED

STCRE SHIFT COMMAND

AC (M3}
AL [LS])

-EXECUTE ,
FLOAT CONMAND TO A& SHIFTED AC TO AL

ADD HAX

Ic A
TooP
FLOAT. COMMAND

POS MINUS FL/DM/U/LE

-g260C28

0260029
0260030

"BZ66GG31L

0260032
0260033
0260034
0260035
0260036
0260037
0260038
02606039
0260040
0260041
0260042
0260043
0260044
0260045
0260046
0260047
0260048
0260049
0260050 -
0260051
0260052
6260053
0260054
0260055
0260054
026€051
0260C58
0260059
0260060
0260061
0260062
0260063
0260064

- 0260065

0260066
0260067
0260068
0260069
026G07C
02606071
£260072



%

vﬁ£§:3'£_ﬁ> ASSENMBLY LISTING

14131 .
14132 .
14133
14134
14135

14136
154137

14140
14451
14142

14143

i4144% .
14145

141456

143147

14150
14151

141532

14153

14156

14157

14160

14161

14162

14163 -

14164

14161

14170
14171

14172

14173
14174 -
14175

14176
14177

14200
14201
14202

14203
14204
14205

36717
26034 |

14077
75166
62167
11040
54163
42166
75113
65011

OGeoo -
50113

20035

14164
- I5166

65001

(eI IR
- 511468
14154
14155

551563
71061
51163
85162

dT0TL
-B5121

73176
55121

- &2163
14165
14166

60113
£7067

05076

42162
62166
11041
60113
05017
42163

5114
20024

14225
54062
11041

- 60113

05076
44075

Dy2s |

DY24A

Bﬂ&%@_

Lyze

AP

Gy
Ba -
PILE
LA

50

5%

LA

s

PIE

24
ia
22
PLE

LA
L3

PIE
Ha
Ra

CH

HA
R4
LH
Ra

- A%

RA
ip
NG
cC
DV
5P

B E

S0
NG
oy
5P

LA

BRr
eIE
iE
30
&v
iE

0¥

8L

oL
DH

L

oL

oL

DM
oL
gL
DM

DL

nE

oL
DL
DM
oL
DL
oM
DL
oL

pL .
gL
oL

DM

oE

DL
&L
L

DL

¥

oL

LS I
oK

DM
DM
oL
oH
BM

wo Qe

36711
AN
Dv2X

$0L
$0R

RO

$AR
$QL
$71
AM
¢
$71
$AL

- AP
- Dy2B
S §QL

Al
{} .
$0L

T $AR

Al
$AR
$AL

T AM

$%7

BONE

$77

$71

L EC

14
$AL
$QL

‘R1

$T1
is .
5AR

372

Az
ovac
Le
Ri
$T1
14

LA

EXIT IF

MG (MS)

ML (L5}
EXECUTE
MERGE A
STORE ¥

PAGE 13

OVERELOY

Ic A

TC P

SHIFT COMMAND
AND AR

IN oL

TAKE TWUS LCHPLEMENT CF DIVISOR (¥S)

if POSITIVE €0 TC Dy2E

LOAD P WITH AR

CLEAR CARRY

DIVIDE B

Y. .DIVISOR {M3S)

STORE QUCT IN AL

LOAD P ¥

1fH THIRD TERWM

SHIFT BOTH RIGHT 1

DIVIDE BY DIVISOR {MS)
STORE GUOTIERT IN AR
LOAD A WITH DIVISOR LS}

IF ZERL, GU TO DV2C, SKIP MIDDLE TERM

CLEAR P
SHIFT 0}

DIVIDE B

VISCR 415} RIGHT 1

Y. CIVISGR (¥S)

ZERT A REGISTER

02600732
0260C74
£260075
0260076
0260077

- 026CC78

C26C079
02&L08C

8260081

6260GC82
0260083
0260084
0280085
G26CC8E
0260CET
0260068
0260086

- 626005¢
0260091

0260092
0260093
0260094
0260095
0260056
0266097
0260098
0260069
02601C0
0260101
c260102
0260103
0260104 -
0260105
C260106
0260107
0260108
0266109
C26011C
0260111
0260112
026G113
€26C114
0260115
0260116
0260117



L OGRAM ASSEMBLY LISTING

14206 60162
14207 15057
14210 - 03062
14211 = 66001
14212 = 40000
14213 66001
14214  00COO -
14215 65060
14216 61163
14217 - 50163
14220 66077
14221 76017
14222 . 00603
14223 71162
14224 50162
14225 . 15162
14226 = 20034
14227 14077
14230 - 75121
14231 20021
14232 . 14236
14233 20031
14234 14235
14235 62571
14236 . 75163
14237 65001
14240 ° 00000
14241 51163
14242 = 55162
14243 77071
14244 . 50162
14245 - 20031
14246 14247
14247 62571
14250 - 42171
14251 44115
14252 75162
14253 20024
14254 14322
14255 62163
14256 = 01077
14257 . 51113
14260 20021
14261 14265

pyai

oDvzn

SRi1

NG DL
P DK
3¢ D¢
AP D¥
8¢y -
AP .. DM
PLE
s DM .
Al oL
SA oL
AP oM B
XA oM C
PLE
AM DL
54 oL
LA bL
BR  DH
PLE
LA BL
BR i3t
PIE
B8R oM
PIE
. LP Iv
LA -
LS DM C
PIE .
HaA DL
RA oL
tH DE B8
5A oL .
BR D#
PLE
 LP it
ILCAGTTO
5P oL
- ZE oL
LA oL
BR 4
CPIE
LY. DL
Fi M D
Ha oL
AR [
£It

- T o T o N v o

$AL .
15

12

Al
40000 -
Al

0.

CONG

$AR
$AR
LLH
CH .
3.
- $AL
" $AL
$AL
AN
DY2X
$17
AD
Dy¥2b
oV
E X
- $IC R
$AR
Al
$AR
2AL

. AM

$AL

ov

&%}

$iC R
POBLSRL o SQUARE

$1C :

$73

$AL

AZ

#4538

$AR

. L1

$71

AD

L2

PAGE 14

LOAD E WITH FIRST TERM QUOTIENT

MULTIPLY BIDDLE TERMS
SCALE

ADD LAST TERM
STORE RESULT
COMPLEMENT HIGH ORDER BIT

FIRST -TERM
STORE FINAL QUEBT (MS)

IF ODD SIGNS, BRANCH YO Dvap

CEXIY

TAKE TWOS COMPLEMENT CF: RESULY

CEXIT

ROOT Sol.
SAVE P-CCUNTER

MOST SIGNIFICANT TC A

£0049000606US

0260118
026G119
0260120
0260121
0260122
0260123
0260124
0260125
0260126
€260127
0260128
0260129
0260130
£260131.
0260132
0260133
0260134 .
0260135
0260136
0260137
0260138
0260139
0260140C
0260141
0260142
0260143
0260144
0266145
£260146
0260147
0260148
0260149
0260150
0260151

- 0770000

c77¢0C1
0770002
6776003
0770004
07700665
0770006
07700C7

- gFTcLCE

0770009
0770010



L. OG RAM ASSEMBLY LISTING

14262 .-

14263
14264

14265
- 14266
14267
14270 -
14271
- 14272
14273 5.
14274
14275 -
14276 .

142717

14300
- 60000 -
47642

14301

14302
14303 -
14304
14305

14305
14307

14310

14311

14312 .

14313

14314
14315
14316
14317

14320
14321

14322

- 14323

14324 -

14325
14326

14327
14330 -

14331 .
14332 -
» 15162
20024 .
- 14426

14333

14334

14335

55113
11041

55113

65011

01077

11001

- 73000 -

11041
73115

50400 -

14316
75113

13042

65011
63507

51067

05174

&6011

72050 -
50114
67067
55113

05176

- 66067
6lil4s .

67060

0006C0 -

50162
42163

- 62571

H6L00
C6C06
52115
55163
11042

20020 :
14236

42171
44123

SR2

L e e

RA DL
SC DM D
RA DL
Cs DM
ocT -

S8 DM S
AS DM
oCT

AS DL
SA IM
PIE

LA oL
NR DM D

€S DM
ocT
NG DM.
ocT -

HA DM
DY DL
AP . DM
ocT

SA DL
cC DM

RA DL
oY DL
AP )]
Al DL

CC. DM,
PIE
SA oL
SP- DL

LB it
AP DN
PILE .

SE DL
RA. DL
SO DM D
BR DM
PIE

1LCAG7ED
5P DL
ZE oL
tA DL
BR DM
PIE

[ - < v R «

‘R1

- $T1

AN
G077
R1
NG
11041}
$73
NO -
*+18

- $T1
‘R2

- AM-
-14271
NG .
47642

L L

14

- AM

. 72050
- $72

- £C
$71
14
g o
$72
NO

$AL
$AR
$i1C
NC

=
$13
“$AR
“R2 .
UN
#dg 2
BOB2SR2
$1C

- $79
$AL
-AZ
SR2A

9 SQUARE

REOCT Dol.

PAGE

HERE IF FLOATING SHIFL WERE CDD

CONSTANT-— FL ©OM B L1535
FORM FINAL -SHIFT CONMAND

COMMAND. FORMED
STORE FINAL SHIFT. COMMAND

MOST SIGRIF§££§¥ FLOATED
SCALE TC 2

MAKE - IT MINUS

CONSTANT ~1.420756 - SCALED 2.
CONSTANY TC L

SQQ%X
-¥1

CONSTANT -2 SCALEDR -2

-X7Y
—-¥2= ~¥i=X/Y

SHIFT COMMAND LOADED HERE

CEXIT

SET 373 = 6

SAVE P-COUNTER

JUMPIF SCALING GREATER THAN 14

15

©C099002280US~

0770011
0770012
0770013
0770014
©770015
0770016
0770017
€770C18

- Q77CC1s

0770C2¢C
077¢021
8770022
6776023
0770024
0770025
077C026
0770027
0770028
0770029
$77003¢C
0770031
0770032
0770033
770034
077C035
0770036
0770037
c770038

- 0776039

0770040
0770041
0770042
0770043
0770044
0776045
0770046
0770047
0770048
07706049
07806000

- 078CC0L

0780602
0780603
0780004

0780005



LOGRAM ASSEMBLY LISTING

14336 62163
14337 01077
14340 51162
14341 20021
14342 14347
14343 - 713176
14344 55162
14345 11041
14346 55162
14347 65011
14350 - 01077
14351 50113
14352 11001
14353 73123
14354 . 73000 -
14355 11041
14356 42163
14357 . 50400 -
14360 - 14414
14361 75113
14362 . 65011
14363 - 11057
14364 55166
14365 52020
14366 ~ 00000 -
14367 54163
14370 - 474G0
14371 17402
14372 50121
14373 . 75114
14374 50122
14375 47400
14376 17632
14377 75162
14400 - 20035 -
14401 14406
14402 . 15177
14403 . 62177
14404 © 20020
14405 14413
14406 15122
14407 63163
14410 66060
14411 75121
14412 61162

7 SR2C

L2

FL
PR
PIE
AS
RA
S0
RA
cs
ocT

54

SG -

AS

as
8Ly
by 4
54
PIE

LA

Cs

G6LY

Ra
5
PLE
ME
RP

PIE

- 54
LA

54
RP

LA
BR
PiIE
ia

P

BR
PZE

LA
AL

AP
LA
Al

PIE

DL
D¥ D
CL
DM

DL
DL
oM D
oL
OE

oL
DM S
oL
DM -
oL
%
oL
oM

DL

ODM.H

BL
ig.

DL
oL
oL .
M

bL
DM

oL
BL-
LM

DL
bL
CM.B
gL
(H

- $AR
- L15

$AL
AD
#+5
$ONE
$AL -

‘Rl

$AL
AM
g1077
$T1
R1.
$79

CNB

11041
$AR
NG
SRz8

371

AM.

11057
- $QL

NG

$AR
NG
SR1SR
$77
$12
$78

NG

DV23ER
$AL .
AP
#45
$MON
$MON
un -
SR28~1
$78
$AR
NG
$717
$AL

JUMP IF EVEN NU. SHIFES .

COUNT-1 TC A

SAVE COUNT, GET M.5. TO A
2N

N

N=FINAL SHIFIS
SHIFT CCOMMAND

STORE SHIFT COMMAND
2N

SHIFT CCMMAND

SAVE SHIFT COMMAND

- PAGE

16

0780606

0780607
0780008
0780009
C78001C
0780011
0780012
0780013
c780014
0786015
0780016
0780017
C78CC18
0780019
G78002C
0780021
£780022
0780023
0780024 -
£780025
£78C026
0780027

0780028

0780029
8780030 -
0780C31
0780C32
07800332
C784034
0780035
0780C36
£786C327
G78C03¢8 -
0780C39
078004C

0786041
0780042

6780043
0780044
0780045
0780046
0780047
0780048
0780049
0780050



L OGRAM ASSEMBLY LI ST ING

14413

14414

14415
- L4416
14417

14420
14421

14422
14423

14424

14425
14426

14427
14430 -

14431

14432

14433

14434
14435 ..

14436

14437
14440 -

1444%
14442 ©
- 15162
260635
14452

14443

14444
14445 .
14446
14447
14450 -
14451

14452
14453

14454

14455

14456
14457

14460
14461

144563

14464 .

14466

42113

00600 -
50162

42163

75113
60400
14414
52020 ¢
CoLoo -

42166

62571
75000
60007

50123

- 15166
62167
- 11041

47186
75163
11041

20020 -

14337

443113
43171

50113
65011

00040 -

50162

73000 -
63336

20034
14463
50162

75113
. 63000
| 40000 -
14462 =

50113
15162

3000 -

71557

20034

SRZ28

- SR24

SNl

SHia

- SMLIB

5P
PIE
54
52
LA

CHNE -

PiE
5
PiE

3P

iP
LA
ooy
54
LA
Le

50

RP
LA
30
B8R
PIE

it
HP
LA
82
Pit
S4
L5
PIE
5S4
A%

ocy

B8R
PIE
sA
LA
aL
ocT
Sa
LA
AS
oCT
B8R

oL

CL

DL

oL

¥

DM

DL

I
L

DL
oL

oL

oM
11 8
oL
DM

DM

1LLBO69C

DL
DL
BL

D

DL
DM

oL

DM

oM

oL

oL

DN

DL
oL

oM

D¥-

$71

$AL

- $AR

$71
NGO

. &=5
NGO

- $QL -

$IC
NO

-7

$79
QL
$QR

‘Ri
- $QL

$4R

-Ri

UnN
SR2C

CBLISNL

$71
$IC
SAL
AP
SN1A&
871

- AM.

C

- $AL
- ND

63336
AN
SNiB
$AL

- $71

ND

40000 -

$T1
$AL -
NO .

71557
AN

»SINE Sobo

PAGE 17

CODEICOGY51US
CLEAR T1 ,
CLEAR P,STORE P IN $IC
LOAD & WITH AC
IF POSITIVE, GO TO SN1A

SET SIGN CONTROL.
COMPLEMENT AC

TEST FOR GREATER THAN PI.
PI  3.1416
NG, 6C TC SN18

CHANGE SiGHN CF INPUT

REDUCE TC P1/2.

PI/2 SCALED 3

LESS THAN PI/2 IN -

0780051
0780052
0780053
078C054
0780055
0780056
0780057
0780058

0780059

C780060
C180C61
g780062

- 0780063

0780064
0780065
0780066
0780067
0780068
0780069
078007¢ -
€78C071
0786072
069CC00
06900C1
€69C0C2
0690003
0690004

0630005

C69C006
0&9C0C7
0690008

0690009

0680810

- 0680011

C690C12
c69C013
069CCL4 -
069CC1L5
0690016
¢69gC17
ce9001 8
0£90CC1LS
£esec20
ge90C21
0690C22



L OGRAM ASSEMBLY LISTING

14467

14470 -
14471 .

14412
14473

14474
14475
14476
14477
14500 -
14501 .
14502
14503 -
14504
14505 -

14506

14507
14510
14511

- 14512
14513

14514
14515 -
14516

14517
14520

14521

14522 -

14523

14524

14525
14526
14527

14530
14531 .
14532
14533
14534
14535

14536

14537
14540 -

14541

14542

14543

14415

73000 -

715517

65011
00000 -

50162
15162
67067

66000 -

24216
15056
11G63

50162

44062
50066
15056

50114
62114 .

44075

60000
17720 -

17056

730600 -

01502

44062
66114

67067
15056

- 73000 -

62657
66015

CB0600
- 4T1i%
&ET06T .

170658

73000
37777

44062

- 66162
- &T667 .

15056
670607

- 53502

05076

66162

PLIE
AS
ooy
s
PIt
34
LA

L
- AP

ocT
P .
SG -
S
e
SA
NP

- SA
AP

e
NG
DEC
M3
AS
oLy
IE

AP

L% O
8P
AS
DEC
AP
PLE
RP
o
M3

- AS

oy
1E
AP

- £C

MP
L
DEC
o¥

- AP

DM

DM C

Bi -

DL
DM
D#

DM
DM
DL
oM
oM

DK

oL
By
oM

DR

ow

oM.

[ N
DM
DM

DKE.

DM
DL

DM

D#M .

DM
oL
DM
oM

oM

bL

oM

oM

CEHm o G

O OO ® oo oW

o oM m OHOow

%46
NG

. 71587

aM
o
$AL
$AL
cC

NO
24216
14
L3
$AL
LP

14
$12

- %72
¢ LA

NGO .

=29804E-2

i4

NG
gis02
Le.
$72 .

S 4

14

NG

~431123

LA

c
$72

- CL
1%

NO

377717

$AL

%

i% .
LC

63662

1%
$AL

REDUCE .BY P1/2

PI/2 SCALED 3

CLEAR CARRY

CLOAD E WITH 2/7P1

2/P1 :

MULTIPLY

SCALE TC 0.

NGW IN RADIANS X 2/7P1

Y SQUARE

87

BT X Y SQUARED
ADD BS :
BS .05133

RESULT X ¥ SQUARED
ADD B3 .
B3

RESULT XY SQUARED
ADD .ONE

RESULLT X Y

EXCHANGE A P

"PAGE

i8

- 0690623
- 8650024 .

0690025 -
069€026
0690027
0690028

0690629

06%8CC3C
g69CLC31
0690032
06906C33

- 069C034

0690635
06900346 -

- 0690037

ge90C38 -
0690039
0690C4C
C69CC41

- £69C042
0690043

0690044
0690045
0690046 .
0690047
0690048
C69004S
0690050
0690051
0690052
0690053
0690054
0690055
0690056
069€057 .
0690058
0690059

0690060
. 0690C61
0690062
0690063
0690064

0690065
C6900&6
O&90CET



L OGRAM ASSEMBLY LISTING

14544
14545
14546

14547

14550 -
14551
14552

14553

14554
14555

14556

14557 .
14560 -
14561

14562

14563
14564
14565

145466
14567 -
14570

14571
14572

14517

14600 -
14601
14602
14603
14604

14605

146056

14607

14610

14611

14612 .

14613

14614

14615

14616
14617

20035

14550
75000 -
371171
50162

75113

20034 ¢

14555
62571

75162

65011

goo6o0 -
50162 .

62571

44123
42171

- T5162

20635
14517
50123
75163
65001

- B0aos -
14513 -
14574
14516

51163
55162
77071
50162
73000

63337 .
26034

14617
75123
63000
40600
50123

- 15163
630060 -

01132
50163
15162

71000 -
63336
50162

15162

SH2 .

SN2A

SN2B

BR
PilE
ia
oLy
S4a
LA
BR
PIE
ip
LA
s
PLE
S4
ip

1LCBOT700 00B2SN2
. $79

IE
5P

LA

B3
PiE
SA

LA

cs

PIE

Ha
Ra
H
54

- A3

DEC
BR

PIE

LA
AL~
By
Sa
LA
AL
oY
34
LA

- AM

oLy
SA

LA

DM
oE .C

DL
oL
DM

it
BL
oM C

DL
iL

bL
oL
CL
oe
pL
oL
oM C

DL
DL

oM 8

oL
oE .C

DM

oL
D¥C

oL
DL
D# .

DL
oL
oM .

o
DL

AP
%3

NG

37777
$AL
511
AN

LY

$1C
$AL
AM
0
$AL
$1C

$1C
$AL
&P
SKZA

- $79

$AR
Al
0
$AR
$AL .
AW

- $AL

NG

=-31416E1B3
- AN

SKZ28B -
$79
NG

40800

$79
$AR
NG ¢
1132

- $AR

$AL
NG -
63336
$AL

- $AL .

9S§NE ’9:0 i,e

IF-RESULT IS NEGATIVE.
SET RESULT TC

ONE AND.

SAVE IN $AL

R
CCLEAR 19

STORE. P 1IN IC
LOAD A WITH AC

SIGN CONTROL
TAKE TWCS COMPLEMENT

TEST GREATER THAN-PI
LESS THAN PL IF -

LESS THAN PI
SIGN CONTROL

1S PARY CF P17

NS PART OF =PI

REDUCE TC PI/2

PAGE 19

£0219005085US—

0690C68
0696069

- 089007C

C690071
0690072
0690073
0690074
0690075
0690076
0696077
069C0T8
06900179
0690C8C
0690081
0760000
0700001
0700002

0768603

§706CC4
070C005
07€00C6
2700007
07600C8
C7060CY
0700010
076C0LE

- Q704C12

0700013
0700014 -
0700015
0700016
0706017
0700018
0700019
0706020
0700021
0706022
0700023
0700024 -
0700025
0700026
07060027
0700028
0700029
0700030



L. OLGRAM ASSENBLY LI STING

14620 - 73600
14621 71557
14622 20034
14623 14641
14624 75163
14625 63000 -
14626 01132
14627 55162
14630 - 71000
14631 63336
14632 55162
14633 65001
14634 = 00000 -
14635 51163
14636 55162
14637 = 77071
14640 50162
14641 75162
14642 20035
14643 14653
14644 . 75163
14645 65001
14646 00000
14647 51163
14650 55162
14651 . 77071
14652 50162
14653 75400
14654 15071
14655 50113
14656 = 75200
14657 50114 .
14660 47400
14661 17577
14662 - 75162
14663 62163
14664 11063
14665 20035
14666 14673
14667 62000 -
14670 17777
14671 75000 -
14672 37777
14673 - 50113
14674 . 50115

SH2C

A3

ocT

BR

PIE

LA

AL
ocy

RA
AM .
oLy
RA
cs
PLE
Ha

‘RA

CH
Sa
LA
BR
PZE
LA
cs
PIE
Ha
RA
cH
SA
LA
PIE
sa
LA

354

RP
PIE

LA

LP
5G
BR
PZE
Le
acy
LA
ocT
SA
SA

DM

D¥E

cL
DM

oL

oK.

DL
oK

oL
BL
DM

oL

oL

DM

bL
D#

B

DL
DM

518

1%

oL
pp

oL

i¥

pL

BL

oM -
oM -

D¥ .
Dy

DL

oL

NG

- 11557

AN
SN2C
$AR
NO -
1132
$AL
NG -
63336
$AL

AL

¢
$AR
AL

- AM.
$AL

$AL
4P
B+8
$AR

AL

g
$AR

- $AL
o AM

$AL
NG
SC2P1
$T1
NG
$12

NO
M

PZSR
$AL

- $AR

i3

AP

245
NG
771717
NG
37737
$71
$73

3RD QUAD. IF -
LS PART CF -PIL
M3 PART EF ~-P1

COMPLEMENT -

M5 PART OF 2/921

L5 PARY CF 2/P1

MULTEIPLY TIMES 2/P1

SCALE TC ©

X MS

- PAGE 20

0700031
0700032
07006C33
0700034
0700035
0700036
070CC37
0700038
0700039
0700040
C700041
0700042
0700043
0700044
0700045
0700046
0700047 .
6700C48
0700049
0700050
0706051
0700052
0700053
0700054
0700055
6700056
0700057
0700058
0700059
0760060
67006061
0700062
0700063
0760064
$700065
0700066
C70C067
C706068
6700069
07006070
0700C71

G780C72

¢crooe?3
C708C74

0700075



fﬁi DG RAM ASSEMNSBLY LISTING
i

14675

L4676

14677
14700
14701

14702
14703

14704
14705 =

14706

14707
14710 -

14711

14712
14713 -
14714
14715

14716

14721

L4722

14723

14724
14725 ..
147246

14727

14730
14731

14732
14733

14734 .

14735

14736

14737 -
14740
14741
14742 -
14743
14744
14745
14740

14747
14750
14751

42114
42116
50162
42163
47400 -
17577
15162

50217
75163

50120 -
75400 -

15073
50113

75200 -
50114 .
47400 -

17877

- 75163
14717
14720 -

65001

000600 -

51163
55162
77071
50162

75000 -
73230 -

563163

50400 -
15104 -
75000
- 62207
61162
506400

15103
5117

62120 -

50113

42114 .
- A5400
15097 .

50162
75200
50163

47400 -
175387

5P

bt g

- 54

sP
RP
PIE

LA

Sa
L2
54
iLa

PLE

34
LA
54
RP
Pit
LA
s
Pit
HA
BE .
H
54

LA

oct
AL
SA

PZE

LA
oeyY

Al
54
PLE

LA

Ly
SA
3

LA

PIE
54
LA
SA
gp
PIE

CL
BL .
DL
DL
im

DL

b

oL
oL
i

oL
oP
oL
M

- DL

EM C

gL
BL
oM B
oL
OB .

bL

oM.

DL
M.

DL
DL
oL
DL

IN

DL
op
DL
e

$712 .
$74

$AL

$AR
NG -
MP2SR
$AL
$75
$AR
$76

NGO -

5CC3
§71
NE

%72

NG
MP2SR

- $AR

AL
o

- BAR

$AL
AM
$AL
NG
73230
$AR
NO
SCSL
NG
62207
$AL
NO
SCSM
$735
$7¢
$T1
372
NG
SCC7
$AL .
Nz

- $AR

NG
MP2SR

X LS

FORM X SQUARE

X2

L X2

NS PART CF (3

LS PARY CF.C3

-C3.X SQUARE

LS PARY OF L1

LS PARY CF SuM
MS PARY GF €1

MS PARY CF SuM
X2
X2

MS. PARY CF. C7

LS PARY CF C7

C7 TIMES X SQUARE

PAGE 21

0700076
C786C77

- G7C0CTE

c7ce07s

-Q70CcCeC

gigecsl
g7gccez
¢7060C83
0700084

G700C8S

0700086
0700087
0700088
0200089
0700C9C
¢760051
07006%2
€700093
0700094
0700095
6700096
0700097
0700048
6700059
0700100
g7001C1
€700102
0700103
€700104

- L7061C5

¢7001C8

C0780L07

c700108

0700 1CS
€70011C

0700111
0706112
0760113
0700114 .
0700115
0700116

0700117

0760118
0700116
0706120



*L.OGRAM ASSEMBLY LISTING

14752 75163
14753 65001
14754 00000 -
14755 51163
14756 55162
14757 77071
14760 - 50162
14761 75000
14762 50536
14763 63163
14764 50400
14765 15106
14766 75000 -
14767 02431
14770 71162
14771 50400
14772 15105
14773 75117
14774 ° 50162
14775 50113
14776 75120
14777 50163
15000 © 50114
15001 47400
15002 = 17577
15003 75162
15004 50117
15005 75163
15606 50120
15007 75400
15010 - 15101
15011 - 50113
15012 - 75200 -
15013 50114
15014 47400
15015 17577
15016 75163
15017 = 63400
15020 - 15106
15021 50114
15022 75162
15023 71400
15024 15105
15025 50113
15026 . 75117

LA

L3S

PIE
HA
RA
Ly
SA
ia
EE ]

- AL

SA

PIE
LA

oLy
AN
SA
pIE
LA
54
54
LA
54
SA
Re
PIE

LA

R4
LA
34
LA
PLE
54
LA
54

RP
PLIE

LA
Ak

PiE

SA

LA

An
PiE
54

LA

oL

oM

DL
oL
DM
DL
DK .

118
in

oM

Di
IW

BL

BL

oL

DL
- DL

DL

IR

oL
DL
oL

oy

i

oL

pe
BL
Iw

oL

DL
oL
1IN

oL
bL

$AR

Al

$AR

- AL
S AM

$AL
NG

50536
- $AR

NG
SCISL
ND
02431

- $AL .

NG
SCTsSM
$15
$AL
$T1
$7T6
$AR
$12
NG -

. MP2SR

$AL

- $T5

$4R
$76
NO
SCe9
$71
N
$12
NG
MP2SR
$AR

NG

SCTsSL

- 372

$AL
NG

SCISM

$T1
$75

" PAGE
COMPLEMENT

LS PARY CF C5

CS TEMP SUM

MS PARY COF (5

MS TEMP SUM

FORM X FOURTH

MS PART OF. (9

LS PART CF C9

X 4TH TIMES C9

22

0700121
0700122

0760123

0700124
0700125
0700126
0700127
0700128
0700129
6700130
0700131
0700132
0700133
6700134 -
0760135
0700136
760137

C700L38

0700139
0700140
0700141
0700142
0700143
0700144
C700145
0700146 .
0760147
0700148
6700149
0700150
0760151
0700152
0700153
0700154
0700155
£70€156
0700157

- 0708158 -

0700159

©70016C

0700161,
0700162
0700163
0700164 .
0700165



L. OGRAM ASSEMNBLY LISTING

15027

15030

150631
15032

15033 -
15034 .

15035

15036 -

15037
15040
15041
15043

15045

15046 -

15047

15050

15051

15052 .
15053
15054
13055 o

15056

15057

15660

15061 .
15062
- BOl162
62571

15063
15064
15065
15066
15067

15070

15071

15072 .

- 15073

15074
15075

15076
156717
15100
1510L

i5102

15103

50162
75120
- 50163
- 47400

17577
75163

63400
15104 .
- 50163
- 75162
- T1400
15042
15044 .

151403

75115
50113
15116

50114 .
474060

175717
75123
20035

15064
75163

65001

000460 -
51163

55162
71071

63336

01132
- T1557

004535
24216
30155

24527
36026
02431
- 30536
00114
44630

00002
36657

0OC00 - -

sCPl
SCPI2 -
sc2PI
SCC3
sCCs
sceT

- 5CLY

SCSH®

SA
LA
SA

- RP

PIE

LA

AL
PLE
SA

LA

AM
PiE
SA
LA
54
LA
54
RP
PLE
LA
BR
PiE
ia
5
PIE
Ha
Ra
s
SA

Le

DEC
DECD

DECT

DECT
DECD

DECE

LECD .

‘PLE

bL
oL
e
i®.

oL

1IN
DL
oL
I

oL .

DL
DL
H
gL

,Ig}

DL

DM

DL
DM

DL

oL
DM

oL

it

$AL

- $T6
- $AR
- MP2SR
- $AR
NG

SCSL
$AR
$AL -
NG
SCSM

- $AL .
%73

371

- §T4

$T2
NEZ -
MPB2SR
$719
AR
#4+8
$AR

&g

G
$4AR
$AL

- AM

$AL

- $1IC

~31415926E183
~15707963€183
636619772

645963711

- 079689679

4673765E-2

151484E~3

B

X4TH TIMES LAST TERM

TIMES X

SIGN COCNTROL

EXIT
-P1

€3
c5
c7

c9

PAGE 23

0700166
0700167
0700168
0700169
0700170
0700171

0700172

0700173
0760174% -

0700175

0700176
0700177
0760178
0700179
0700180
0700181
0700182
£700183
0760184
0700185
0700186
0700187
c700188
670018%
0700190
6700191
0700192
6700193
0700194
6700195
0700196

0700197

0700198

Q700199

aza&zgé

0700201

0700202

0700203



sk UG RAM ASSEMBLY L ISTING

15104 @ 00000
15105 = COU00 -
13106 . GOOGO - -
15107 06220 -
15110 - 773206 -
15111 B511i5
15112 01800 -
15113 &2207
Ci5%14 0 73230
15115 44313
15116 43171
15117 75162
15120 - 20035
15121 15125
15122 65011
15123 40000 -
15124 ' 50162 .
15125 - #3000
15126 . 71557
15127 20034
18130 15147
15131 . A51482
15132 - 13000 -
15133 - B511%
15134 20035
15135 15157
15136 50113
15137 . 73000
15140 - 06221
15141 20035
15142 15153
15143  73G00
1514¢ . 08221
1514% . 20020
15146 15157
15147 . 65001
15150 - Q0000 -
15151 20020
15182 . 15157
15153 . 73000 -
15154 5. 71557
153155 65001
15156  OOGCLO
15187 &70467

sCse

. SCIsSE

SCTSL -
scei2e

SC3P1

sCCl

st

£s1a

£5i8

£sic

PZE
PIE
PLE
DELCED 157079626F183
DECD . =4T12389E183
6Ly &2207
oY 13230
1LCCOT10 OOBICSE
Zg DL 371
HP .. DL $1C
iLa oL $AL
B8R DM AP
PLE : LS1iA
cs D# AM .
PIE Q
54 DL %AL
A% DR .C - NG
Bey 71557
BR DH AN
PIE £S18
ia oL . - $AL
A% DML ND
ooy 55115
BR oM - AP
PLE £SiD
SA oL - 371
AS 0¥ NG
ocy 06221
BR DE. - AP
PIE - - LS1C
- AS DM€  NO
Ber 06221
BR DE . UN-
PIE £S10
s bH Al
. PLE Q-
BR DM UN -
PIE LS1iD
A% D NG
ary - 11557
L8  D¥.C o AL
Pz o
LN DM B: CC

L3118

sCOSINE S.Ls

PAGE 24

- =3P1 CVER 2

CLEAR T1

STORE P IN IC, CLEAR ¢
LOAD A KITH aAC

iF POSITIVEy GO TO CS1A

COMPLEMENT AC
TEST FOR 1ST QUADRANT

~ -pi1s2
IF YES, GO TC LS1B

TEST FOR 4TH QUADRANT
3P1/2
YESs GO TG CSLC
NEGATIVE SEIGNED RESULT
P1/2
3RD QUADRANT IF +
P1/2

COMPLEMENT

SUBTRACY Pi/2.
: -PI1/2
COMPLEMENT

CLEAR CARRY

- CO0B600CETIUS

07002C4
760205
C70C20C6
g78c2¢7

0700208

0700209
6700210
0710060
0710C01
0716002
€710C03
0710604
0710€C5
0710006
0716007
0710008
0710009
071601¢
0710011
0716612
0716013

0710014 .

C710015
0710016
0710017
0710018
0710019
0710020
6710621
0710022
¢7160C23
0710024
0710025
0716026
£710027
0710028
0710029
€710C20
C710031
0710032
0710033
0710034
8716035



L OGRAM ASSEMNBLY LISTING

15160 -
15161 24276
15162 15056
15163 11063
15164 50162
15165 %4062
15166 50066
15167 . 15056
15170 - 50114
15171 62114
15172 = 44075
15173 60000
15174 77720
15175 17056
15176 © 73000 -
15177 01502
15200 - 44062
15201 66114
15202~ 67067
15203 15056
15204 . 730060 -
15205 62657
15206 66015
15207 00000
15210 47114
15211 67067
15212 = 17056
15213 73000
15214 37777
15215 44062
15216 66162
15217 67067
15220 - 15056
15221 67007
15222 . 53502
15223 05076
15224 66162
15225 20035
15226 15231
15227 75000 -
15230« 37777
15231 50162
15232 75113
15233 20034
15234 15236

66000

AP
e
¥P .
56
54
ik
SA
NP
54
Le

LE
NE -
DEC
MS

AS
oLy
ZE
Ap
e
»P
AS

DEC

AP

PZE

Rp
Lo
M3
AS

ocT

iE
AP
L
NP
i
DEC
Dy
AR
BR
PIE
LA
oLy
SA
LA
BR

PIE

DM

Dn

oM.

DL
oM
oM
oM
oL
DL
DM
DM

S

DK -

DM

oL
oM
DM
DM

oM

DL

DM
oM
DM

DM .

oL
DM
D#
DH

DM

oL .

oM

L

oL

oL

DM

=N I s L~ 2L ]

B o I+ <« < we I v B o |

B SO o wm Tow

KRG

24276
i4
L3

1.1 5
LB

AP

- 1%

572
$72
LA

- NO
=29804E~-2

14

W

G502

L

$12
e

14
NG

C-41123
LA

ﬁ .
$72

- LT
14

N
37777

Le

$AL

14

Lc )
53662
i4
$AL

AP

#4+3
NG -
37777
$4L

- $7%

Y
#d2

PAGE

" LOAD E WITH 2/P1

2/P1
MULTIPLY

NOW IN RADIANS X 2/7P1
Y SQUARE

BY

B7 X Y SQUARED
ADD B5

BS  o05133

RESULT X Y SQUARED
ADD B3
B3

RESULT X Y SGQUARED
ADD ONE

RESULY X ¥

EXCHANGE A P

IF RESULT: IS NEGATIVE
SET-RESULY TC

ONE AND

SAVE IN SAL

SIGN CONTRCL

25

710036
0716037 .
0710038
0710039
0710040
0710041
0710042
6716043
0710044
0710045
6710046
0716047
0710048
0710049
0710650
0710051

Q7106052

0716053
0710054
0710055
0710056
0710057
0710058 -
£716059
0710060 -
0716061
0710062
0710063
0710064 -
0710065
0710066
0710067
0710068
0710069
0710070 -
6710C71
0710072
0710073

0710074

0716075
0710076
0710077
c710078
0710079
0710080



*L D6 RAM ASSEMBLY LISTING

15235 .

15236

15241

15242

15243

15244
15245 .
15246

15247

15250
15251

15252

15253 -
15254
15255
152%6

15257
15260

15261
15262

15263

15264 .

15265
15266

15267
15270 =

15271

15272 .

15273

15274 .

15275
15276

15277
15300

15301
15302
15303

15304

15305
15306
15307

15310

62571
15162
15237 .
15240 -

65011
00600

50162 .
62571

44123
43171

73162

26035

15257
75163

65001

00650

51163

55162 .
= Y071
50162
73000

~ 71587
20034

15322
15163

630046 -

016060

50114

75162

71000 -
55115

50113
20035

15354 ¢

50123

75114

63450
771323
50163

75113
- 71000 -
06220
50162
20035

15343
75163

£s2 .

L3524

LP

ia -
cs
PLE
SA
Le

HP.
LA
BR
PLE
LA
cs
PZE
HA
Ra
LH
SA
AS
oCY
BR
PIE

LA

AL
ey
$4
LA
AM
ey
SA
BR
BPIE
54
LA
AL

ocy

54
iLa
AN
ocy
34
BR
PIE

LA

IL
oL
DM

DL

XL
1LCCC720 -poB2CS2
Ik :

oL

pL .
oL .
D

BL

DM

oL

oL

oM
bL
H

D#¥ .

BL

DX

DL

oL
D¥ .

DL

oM.

oL

bL

oM

oL

BL .
DM

oL
DM

oL

- $1C
: $AL
€ AM.

. $AL

$IC

$T9
$IC
SAL
AP
CS2A
$AR
C AL

0

$AR

$AL
B AM

$AL
o
11557
AN
£s28
$AR
NG
01600
$12
$AL .
NO
55115
$T1
AP
£s2p
$T9
$T2
NE
77323
$AR
$T1
NO
06220
$AL
AP
€s2c
$AR

R
+COSINE

CEXIT

NEGATIVE

EXIT

gel.a .
SIGN CONTROL
STORE P IN IC
LOAD A WITH AC

COMPLEMENT

TEST FOR 1ST QUADRANT
~-Pi/2

LS PART ©F 3PI/2

MS PART ©F 3PI/2 .

4TH QUAD IF +
SIGN CONTRGL
LS PARY OF P1/2

MS PART OF PI/2

3RD QUAD. IF ¢

PAGE 26

- GCOT79005181US~

0710081
0716082
0710083
£71C084
0710085
0716086
072000¢C

g720001

0720002
87200C3
0726004
0720005
07206006
0720007
0720008
07200069
0720010
0720011

0720012

0720013
0726014
0720015
0720016
0720017
0720018
0720019
£720020
0720021
0720022
0720623
0720024
6726025
0720026
6720627
0720028
0720029
0720030
0720021
072€032
0720033

- 0728C3% .

0720025 .
£726036
£720637
07200328



. OGRAM ASSEMBLY LI STING

15311 63000
15312 771323
15313 - 5301463
15314 ° 75162
15315 - 710060 -
15316 06220
15317 . 50162
15320 - 206020
15321 14641
c 15322 . 75163
15323 . &£3000
15324 00453
18325 = 50153
15328 75162
15327 - 71000
15330 . 71557
15331 . 50162 .
15332 . 15163
15333 6500%
15334  GOOUO-
1533% . 51163
15336 55162
15337 - J7071
18340 50162
15341 20020
15342 @ 14641
15343 75114
15344 65001
15345 00000 -
15346 © 51163
15347 55113
15350 771071
15351 50162
15352 20020
15353 14641
15354 . 75113
15355 50162
15356 . 75114
15357 50163
15360 20020 -
15361 14641
15362 . 42171
15363 . 75162 .
15364 . 50121

£528

csa2c

£s2¢

A31

AL

- HA

DY . N
LY - 77323
54 BL $AR
LA oL $AL
AM . DE. NG
oLy 06220
5A &L $AL
BR oM UN
PLE Snz2c
L4 DL $AR
AL DM NGO
gcry £0453
5A DL $AR
LA Db $AL
AR . DE EE]
LE 71557
54 315 $AL
LA oL - $AR
s 1.3 Al
PZE : ¢
- HA DL $AR
RA oL $AL
£H. DR AM
sS4 oL $4L
Ba DM LN
P1E SN2C
LA oL 372
s oM C AL
PiE 0

BL $AR
Ra: - DL - $71
CH DR AM
¥ oL $4L
BR oM UN
PIE sNz2C
LA oL $71
54 DL $AL
LA oL $%12
SA bL $4R
BR DM UN
PiE SN2C

ILLBO75000BLASY

5P N %1
1.4 DL $AL
54 pL $17

LS PART OF Pi/2

MS PARY OF Pi/2.

15T -QUAD

LS PARTY BF ~-P1/72

MS PART OF -P1/2

3RD QUAD.

sARL SINE
R STCRE P IN IC
LOAD A WITH AC
SIGN CONIRGL

PAGE 27

C0062001563US~

0720039
0720046
0720041
0720042
0720043
0720044

0720045
0720046

0720047
0720048
£720049
0720050
0720051
0720052
0720052
0720054
0720055
0720056
0726057
0720058

0720059

0720060
0720061
0720062
0720063
0720064
0720065
0720066
0720067
0720068
0720069
0720070
0720071
0720072
0720072
0720074
0720675
0720076
0720077
0720078
0720679

- 0750C0C

0750001
0750002
0750003



L OGRAM ASSEMNBLY LI STILNG

15365
15366

15367
15370 -
15371
18372 =
15373
15374
15375 .

15376
15377

15400

15401

15402 &
15403
15404
5 15005
15406

15405

15407

15410

15411

15412

15413

153414

15415

15416

15417

- 15420 -

15421

15422

15423

15424 .
15425 «

15426

15427
15430 -
15431

15432
15433

15434 .

15435

15436 .

15437

15440
- 15441

20035
i5372

65011

Q0GLo -
50162
66067

44075

60182
15056 .
65011 .
37177
55162 .

50120
44163

47400 -

17402

26501

- TrLI20
50117
20034

15425
44062

75120 -

65001

QUCoG -

55113
67067
05076

42162
20020

15435

75113
44062
65001
4oeon -
55120
- HB7067
050786
42162 .

AT1400
17163

75117

20035
15452

ASiA

AS18

BR

Ple

s
PIE
SA
AP
ik
NG
rp
Cs
oCyY
’RA
SA
it
RP
PLE

LA

DEC
AM
SA
BR
PIE
e
LA
cs
PZE
RA
cc
BY
sP
BR
PIE

LA

iE
€3
PIE

- RBA

L
DY
52

PIE

ia
BR
PiE

oM

DM

- BL

DM
DM

DL .

DM
DM

BL

- DL
DL -
i

oM

oL
DL

. DH

DM
oL

DM .

{H S
DM
B¥

BL .

oM

DL

DM

DM
DL
DM
oM
oL

I¥.

oL

. DM .

€

GO MW

AP
844

- AM

o

A
e
LA

$AL
is

AR

37777
SAL
$Té6
$AR
NG
SR1SR

cs
70710
8§76

$15
AN -
AS1A
Le.

- $76

Al
C
11
£
14
$AL
UN
AS1B
$71

P

Al
¢
376

B

14 -
$AL
ﬁ-& z
ATLSR
$75
AP -
ASiD

"PAGE 28~

COMPLEMENTY

FORM X SQUARE
SUBTRACT FRUM ONE

173G, RT. 2.

"BRANCH IF -LESS THAN ABOVE

SQ. RT. OX RESULY

X/5Q-RT. RESULT
ARCTAN SUBROUTIRNE

GREATER THAN 1/3Q RT. 2 IF + .

0750004

- 0756005

£750€06
0750007
£750008
07500C9
0750010
0750011
0750012
©750013
0750014
0750015
0750016
0750017
0750018
0750019
0756020
0750021
0750022
0756023
0750024 -
0750025
0750026

0750027
0750028
0750029
0750030
0750021
0750032
0750033
0750034
0750035
0750036
0750037

0750038

0750039
£75004C
0750041
0756042
0750043
07150044
0750045
0750046
0750047

- Q750C4E



e GGG RAM ASSEMBLY LI STING

15442 75121
15443 20035

15444 = 15451

15445 - 75162

15446 65011
15447 00000
15450 - 50162

15451 62571

15452 75162
15453 65011

15454 ~ 31103

15455 50162

15456 20020

15457 = 15442
15460 © 42171
15461 44166

15462 - %4187
15463 75162

15464 - 50400
15465 15612
15466 20035

15467 15417

15470 - 75163

15471 . 65001

15472  00GGO

15473 - 51163

15474 ° 55162

15475 .. 77071

15476 50162

15477 50400

15500 - 15613

15501 50113

15502 . 75163

15503 © 50200 -
15504  50L14
15505 47400
15506 17577

15507 75163

15510 65001

15511 77777
15512 50163

15513 75162
15514 77011

15515

377717

ASiC

AS1D

ASZ2 .

LA DL - $77
BR DM - AP
PLIE - E45
LA oL . $AL
s oM AM
PIE g

S4. DL - $AL
LP it - $1IC
LA DL - $AL
s DM aAM
DEC 15708181
54 DL $AL .
BR De uN.
PIE ASiC

- ILLL0760 ©CB2AS2
57 DL $iC
ZE DL - QL
iE oL LR
L4 DL $AL
- SA % NG
PIE ASZsP
BR (1] AP
PIE &4 8
LA DL $AR
L3 DM AL
PLE : :

Ha oL $AR
RA DL - $AL
LH . DM B AM
54 BL $AL
SA i¥ . NOo
PIE AS25P+1
SA DL 871
LA DL $4R
54 op NG -
54 DL $72
RP im NGO -
PIE  MPZSR
LA DL $AR
s oM Al
ocy - 77377
54 DL $AR
4 DL S$AL
LH DB AM
ooy 37777

SIGN CONTROL

EXIT
GREATER THAN

Pi/s72

9ARC SINE Dol

STORE P IN IC

- LOAD A WITH AC

SIGN CONTROL

COMPLEMENTY

X-ASZ285P+2 .

SGUARE X

PAGE 29

00095007598US~

0750049
C75CC56
£750051
6750052
0756C52
075€C54
€750055
C750056
0756057
0756058
6750059
0750060
0750061
£750062
0760000 -

0760001

0760062
C76C06G3
Cie0L0s
C76LCCE
0160008
g7600C7
C760008

- g7e60CCS

076001C
0760011
0760012
0760013
0760014
C760015
0760016
0760017
076CC18
0760019
0760020
0760021
0760022
0760023
0760024
0760025
0760026
0760027
6760028
076002¢
0760030



w 06 RAM ASSEMBLY LI STING

15516
15517
15520
15521
15522

15523
15524

15525

15526

15527

15536 -

15531

15532

15533
15534
15535
18536

15537 .
15540
15541
15542

15543

15544 .
15545

15546
15547

18550 -

15551

15552 .

15553

15554

15555
15556

15557
15560 -
15561

15562
15563
15564

155565

155886
18567 .

15570
15571
15572

- 50162
47400
17464 .
- 18005

265G1

714060

15613

50400 -

15615

20034

15543

- 754060

15613

- 503113
75400
i5614 .
50114
574058 -
17632

26020

15554
754044 -

15613
55162
50113

- I5200

58163

50114 .
47400 -
17632
47400
17227
- 15400

15615
20035
15578

75400 -
15612
20035 -

15575

75163

63001

{00060 -

51163

55162 .

&524

AS28

AS2L

5A

-RP

PLE
La.
DEC
AN
PIE
sS4

PEE

B8R
PIE
L4
PiE
548

LA
Pit

54
Re
PLlE
B8R
PIE
LA

- PIE

RA.
SA
LA
R4
sS4
RP
PIE
RP
PIE

LA

PLE
BR
Pie

LA

PiE
BR
PLIE
LA

-
T

gle
HA
RA

L1 I
iw.

CIN

BL
IR

oM

i

oM -

G
oM

i
1 8

$AL .

NG
SR2SR
cs

- 70710

NG

NG -
AS25P%3
AN

AS24A

NG

- ASZ25P+1

$71

NE .
AS25P+2
$72
MO
DY2SR
U
48528
NG
AS25P+}
AL -
571

NG

- BAR
%12

NG -

-DV2SR
NG

AT25R
NG

AS25P+3

AP
AS2D
MO '
AS2SP
AP

EX ¥

- $AR

A%
e

- BAR

$4L

AS2SP+L

TAKE S ROCT

17%¢ RY 2

BRANCH IF LESS THAN BABGVE

DIVICE SUBR

AS25P¢2 .

DIVIDE

TAKE ARCTAN

PAGE 30

GREATER THAN 145Q RT 2 IF X

SIGN

0760031
$76C032
0760033
0760034 -
0760035
C760036
0260037
0760038
0760039
0760040
0760041
0760042
0760043
0760084
£760045

- DT8L04AE

0760047
G760C4E
C760049
076005¢
2760051

- 0760052

0760053
0760054
0766055
0760056
0760057
0760058
0760059
0760060
0766061
0760062
0766063

0760064

0766065
0760066
0760067
C760068

- C760CES

g7&66C7¢
C7eC071
0160072
L760073
£760074
gI6C07s



|

L OGRAM ASSEMBLY L ISTINGEG

15573

15601

15602 .

15603

15604 .

15605

15606

15607
158610
15611

15617
15620 -
15621
15622
15623
15624
- 00000
50162
67060 -

15625
15626

15627
15630 -
- 71660
42114 -

15631

15632 =

15633

15634 .
15636 .
15637
15640 -

15641
15642
15643

15644 .
15645 .
15646
15647 .
156580 -
15651
15652

= AT0TL
15574 -
15575 -
15576

15577
156060 -

50162

62571
- 15163

65401
15611
50163
75162
65411

15610 -
50162
20020 -
15582
31103

75500

15612 .

42171
75162
50113

26035 -

15627
65011

16006

44075

11066 .
73600 -

17061

67315 .

50115
44075

o 62114
60162
15057 .
74000 -
20000

65011

Go000 -
55114 .
65060 -

AS2D

CH. DM B
SA DL
P IL
LA DL
€S IM
PIE

SA DL

LA DL

ASPIZ
iﬁzﬁ?;t

ATl

£s IM
PIE

SA DL
BR DM
PIE
ocT

ocT

RES
CILCEQT30
SP. DL
LA DL
SA DL
B8R DM
PIE .
€S DM C
PIE

SA DL
L. bDE 8.
XA DM
ocT

sP. DL

IE. DM B
SC DM D
AS DM
PLE .

€C DA C
SA DL

AM
$aL .
$iC

$AR

Al
ASPI2+1
$AR

$AL

- AM

ASPIZ2

$AL .

UN
AS2C

- 31103

0

75500 -
5
CBLIATY
$1C
$AL

$T1

AP -
&
AM
4]
$4L
NG
AP

. 77000 -
%72

LA
L6

-NO

- ATITX-2

IE DM B

ip oL
NE. DL
Mp oM D
MA bw.C
oY

L3 oM C

PIE
RA DL

€S DM B

LA
$73
La
$12
$AL
i5

NC

200606

- AM

c

- %12

NO

R EXIY-
SUBTRACT FRCM P1/2

PI/2 SCALED 1
ARL. TANGENT
SIGN CONRYRCL

COMPLEMENT

CLEAR. CARRY

STORE XK

ZK

ADD ONE

COMPLEMENT FOR DIVIDE

14212ZK TC $T2, ZK TQ A

PAGE 31.

GC046000555US5~

0760076
07600177
0760078
0760079
0760680
0760081
C76C082
0760083
0760084
0760085
0760086
0760087
c76G08E
C76C089
0760650
0760091
0736000
g730001
0730002
£7300C3
0736004
0730005
0730006
0730007
¢730008
0736009
0730610
0730011
0736012
07306C13
0730014
0730015
0730016
0730017
0730018
0730019
0730020
0730021
0730022
0730623
6730024 -
0730025
0730026
0730027
C730028



L OGRAM ASSEMBLY LISTING

15653 . 71162
15654 . 44062
15655 60114
15656 67067
15657 © 11041
15660 - 05076
15661 66060
15662 73115
15663 - 50162
15664 75113
15665 20034
15666 15670
15667 62571
15670 . 75162
15671 65011
15672  0GOGO -
15673 - 50162
15674 _ 62571
15675 42171
15676 44166
15677 44167
15700 - 75162
15701 50122
15702 20035
15703 15713
15704 . 75163
15705 65001
15706 . 00G00
15707 51163
15710 55162
15711 77671
15712 50162
15713 67060 -
15714 - 76006
15715 - 77000
15716 42115
15717 44075
15720 11066
15721 . 73000
15722 © 17061
15723 . 75320 -
15724 50120
15725 66013

15726

- 00041

AT2Z .

AT2C

-A¥ DL
1€ DM 8
NG DL
C CM B
sS¢ DM D
DY oK D

AP DM .B
As DL
¥ oL .

LA BL -
BR DM,
PIE
L2 IL

LA DL

€S DM C
PLE
SA oL
e 1L

ILLEQT40
52 DL

LB BL
¥4 = oL
LA DL
S& DL
BR DM
- PLE
LA DL
£s oM
PIE
HA oL
B4 DL
LH. DM .8
S& DL -
Lo o D¥ .B

‘XA DM
oYy
5P oL
ZE. DM B
50 DM O
AS DB
“PLIE
iA DA H
54 DL
AP DM L
PLE

- $AL
L LP
- $712

cc

“R1

14
NE
$713
$AL
$T1
AN

#+2
$1iC
$AL

0.
$AL
$iIC

~QOB2AT2

$1C.
$QL

- $QR

$AL

- §78

AP
AT2C
3AR
AX

0
$AR
$AL

$AL
NG
AP

- 37600 -
%73

LA
Lé

- KO
-ATETX=2

NG

3576
- AS

33

Z—-1K

1eZ22K
CLEAR CARRY
SCALE TC ONE

T

ADD XK

STORE RESULT IN AL
CHECK SIGN CONTROL

EXIT '
SET -RESULT NEGATIVE

"R EXIT
o ARC TANGENT

SIGN CONTREL

$T6 = MSP CF XK

PAGE 32

- £0082002979US~

£7306029
073003C
0730031
0730032
6730033
0730034
0730035
0730036
0736037
0730038
0730035

0730040

0730041
0730042
0736043
0730044
£730045
0730046
07400CC -
0740001
0740602
0740003
0740004
0740005
6740006
0740€C7
0740008
0740CCS
0740010
0740011
0740012 .
6740013
0740014
0740015
0740016
0740017
0740018
0740019
0740020
0740021
0740022
0740023
0740024

- 074C023

074CC26



L OGRAM ASSENMNBLY LISTING

15%27 75320 -
15730 50121
15731 62162
15732 . 44075
15733 60115
15734 15056
15735 51113
15736 42114
15737 44062
15740 - 66163
15741 . 15056
15742 73114
15743 66060 -
15744 . 75113
15745 71000
15748 0C0CO -
15747 11041
S 15750 - 74000 -
15751 200800
15752 425114
15753 . 50113
S 15754 . 75115
15755 65411
15756 00062
15757 62163
15760 - 11041
15761 50162
15762 42163
15763 47400 -
15764 17632
15765 . 75162
15766 50113
158767 50116
15770 62163
15771 42114
15772 42117
15773 47400
15774 0 17577 .
15775 62162
15776 44075
15777 67067
16000 60000
16001 . 12525
16002 @ 150586
16003 - 51162

LA

54
ie
it
nNo
Mp
HA -
5P
F4 3

AP

¥e

AS

AP
LA
AN
PLE
bt
BaA -
oLy
32
SA -

LA

£s
PIE

CLe-

3G
Sa
5P
RP

PIE

LA
SA
Sa
Le
5P
5P
Ry
PIE

AP
i £ =

cc
oo
DEC
e
HA

CA H NB
oL $17
DL $AL
DM B8 LA
gL 3713
DK D 14
1 I $71
oL - $Y2
CM B LP-
DL $AR
M D 14
DL $72
DM B NG
BL $T7T1
. NE
D8 DRI
DR . NG
20000
DL - 372
BL $71
oL £713
i ¢ amM
$AL
DL - $AR
oM D R1
oL $AL
DL - $AR
im. NG
D¥28R
oL $AL .
oL - $71
L. %74
oL $AR
BL . $72
oL 375
18 - NG
. MP25R
DL $AL .
oM 8. LA
DR B LC
DM, NO
: 33333
DE D 14
oL $AL .

$TT=LSP. CGF XK
z

K

1+2=27K

I-IXK

T = {I~2K}/(1ed=IK)

kET V4

PAGE 33

0740027
0740028
0740029
0740030
0740031

0740032

0740033
0740034
0740035
0740036
0740037

0740038

0740039
0740040
0740041

- 0746042

0740043
0740044
0740045
0740046
6740047
0740048

- 0740049

0740050
0740651
0740052
0740053
0740054

- 0740055

0740056
0740057
0740058
0740059
0740060 .
0740061
0740062
0740063
0740064
0740065
0746066
074C067
0740068
0740069
0740026

0740071



. CGRAM ASSEMBLY LISTING

- 16004 ¢
16005

16006

16007
16010 -

i6011

16013
16014
16015
- 18016
16017

16020
16021 -
16022

16023

16024
16025
. 66011
3¥EIIT -
50162

16026
16027

16030 -

16031

16032

16033

i6G34

16035
160356
16037

16040 -
16041
16042
16043 -
160%4

16045
16046
16047

16050 -
1605%
316052

16053

16054
16055

16056
16057

18860 -

42114 -

44062
66163
15058

3114 -
- 66060 -
16012 .
» TE000 -
- Q0000 -
- 30162

15162

&£6060

65001
60000 -

660175

535162 .

77071
66003
7777

42163
75116
50113
75117

501L1i4
47400 -

175717

75163

63121
50163
75162

71120
50162
15122
20034

16052
62571
75163

- 65011
Gooao -
50163
151862 .
670640
50162

b
iE

AP -

6P -
AsS
AP

LA
A%

PIE
SA

CAR

s

PIE
AP
RA

LH
AP
GeY
aAp
ocY
54

P

LA

54
LA
sA
RP

- PLE
LA

AL .
5a

LA
AN

SA
LA

BR
PIE

L2

LA
TS5

PIE
54

. LA

.
SA

DL
oM

oL

oM
DL
DR,
oL
oM

b

D¥ o

CM

DM
- BL.

DH
OH

oW

oL
oL
bL

oL

DL

s

B
bL
oL

oL

oL

oL

oL

DM

o 1

oL

DE:

DL

DL
D#

DL -

- $T2
L LP
- $AR
c 140
$12
NG

$AL
NG
'

$AL

- NO
- Al

¢

LA

$AL

- AN

AL

EEEE RN

AM

37777

$AL
$AR
$T4
$T1

$T5

$72
NG -
MP2SR
$AR

317

$4R
$AL

- $T6

$AL
$78

AN

#4272
$i1C

- $AR

AN
o

- $AR

$AL

NO

$AL .

1-1/3{T=e2}

TE1-1/31T=22))

AK+ARCTANT

CHECK SIGN CONTROL -

R EXIY

- PAGE

- 34

0740072

- 0740C73

0740074
0740075
0746076
0740077
0740078
0740075
G74G080C
0740081
0740082
0740083
07406084
0740085
0740086
8740087
£740C88
0740089
0740090
0740091
0740092
0746093
0740064 -
$740095
0740096
0740097
0740098
0740099
6740100
0740101
67401C2
6740103
0740104
0740105
£740106
0740107
0740108
0740109
0740110
0740111
0740112
0746113
0740114
0740115
0740116



v 0GR AM ASSEMBLY LISTING

16061 62571
16062 75200 -
16063 42171
16064 - 73000 -
16065 13060 -
16066 = 50400
16067 16075
16070 © 50400
16071 16102
16072 . 75162
16073 20034
16074 16100
16075 13000
16076 50162
16077 62571
16100 - 65001
16101 ~ 00800
16102 13000 -
16103 65001
16104 = 0OGOO -
16105 50162
16106 62571
16107 . 67215
16110 - 42171
16111 20437
16112 - 77760 -
16113 . 16150
16114 73000
16115 13040
16116 50400
16117 16126
16120 - 50400
16121 16140
16122 - 75162
16123 20034
16124 16132
16125 62163
16126  0GOOO
16127 42163
16130 - 50162
16131 62571
16132 62162
16133 75163

- NR1

NRIA

NR1IB

NR2Z .

ip IL. $ic
1LPACS4ED O1B1NR:
ia . C NG
se DL 31C
AS DM.C NG
NR EM S RO
54 iz . NO
PIE NR1A
54 i€ NGO
BIiE ‘ CNR1B
LA oL $AL
BR DM AN
PIiE . wE4
NR. DM § RO
SA oL $AL .
LI I § $1C
I 55 DM € AL
PIE ' Q
NBR DM % RD:
LS DM € AL
PIE G
34 DL $AL .
LP it 31C
S ILBACAS0 DLB2NRZ
££; oe - LA
5P gL $iC
BE iw ML
oCy : - ATT6L -
PIE #+29
AS 5.0 NO .
oLy 13040
SA iM NG
P2E %7
33 in. K3
PIE 415
LA DL $AL
BR oM - AN
PIE st b
R S B $4R
PIE ‘ ,
52 DL §AR
SA L $AL .
LR 1L $iC
L. DL $AL
LA BL - $AR

o NUMERIC RIGHT SHIFT Sols .

PAGE 35

R CEXIT

C0021138+3NUS
LCAD & WiITH G
STORE P IN IC

" FORM SHIFT COMMAND

STORE A IN NR1A  AND KRiB

LCAD A WITH AC
IF &£$Q¥I¥En ERANCH T1C %Ri£%3

SHIFT
STORE A IN AC

R EXITY |
TAKE TWOS COMPLEMENT OF AC

SHIFT
STORE A& IN AC

R EXIT

aﬁﬁ&ﬁgiﬁ RIGHT - SH§§¥ Dol e CO050252+3NUS

R EXIT

0740117
0480000
0480001
0480002
0480003
0480004
0480005
0486006
0480007
04800C8
0480009

0480010

048CC11
0480012
0480013
0480014 _
0480015
0480016
048CC1Y
C48CC1E
6480019
0480026
048C021
0490000 -
0490C01
0490002
0450C03
0490004
0490005
0490006
£490007
0490008
0490069
049001¢
0490011

0490012

C430C13
490014 -
£490015
0450016
0490017
0490018
C4S00LS
0490020
0490021



: OGRAM ASSEMBLY LI STINEG

16134

© 16135

16136
. 71060 -
= 00UGO -
66065
16142
16143 -
16144

16137
16140
16141

16145
i6l4s
16147

16150 -

16151

- k6152
16153 .
16154 .

16155
16156
16157
16160
16161

16162

16163

16164 .
- 55162

16165

16166
16167 .
16170

16171
16172~
16173 -
16174

16175

16176
16177
16200 -

16201
16202

16203 -
16204 .
16205

15206

44065

61060

66077

44061
50163
66077
44071

50162

62571
55162

20034

16163

85162

62162
%4162

- 42163
60013
- T7761

20020

i6ll4 .

62000
77711

47162
20020
16156

75000
40000

56162
64215
42171

73000 ¢
11620 -
50024
11020 -

67016
377717

54162 .
622060

67015

CHNLE

L2

LE

Al

- AP

AN
PIE
AP

ik

SA&

- ap
ZE
Sa

LP
RA
BR
PIE
RA
Le
IE
sP
N
acT
BR
PZE

L2
ocT

RA
Rp
BR
PLE

DM
oM
DM
oM

oM
oM
DL

L
Bﬁ:

oL

I

EL

DM

DL
BL .

DL
DL
b¥

DM
oH

oL

oL

oM

o o oo mo®

1L08C450

LA

oLy
BX

AT
5P

As
50
SA
50

L

oLy
¥E
iy

DM

bL
pp
BL

DM

DM

oM

DM
oM

DL
op

c

VLI vt O

.

NG

L CH
NG

Ccs

o Al

$AR

: CH
- AM

$AL
$1IC
$AL
AN
%4

- $AL
$AL
$AL
$AR
AS
777161
UN

- #=38
NG
TI777
$AL .
$AL
UN
#=310

BLIBINLL
NG
4046040 -
$AL
LA
$iC
N
LO

o AT
LG
XA
37377
$AL
N

1LDBO4E0C D1B2NL2

L4

DM

LA

R EXIT

oNUMERIC LEFT SHIFY Solo
~LCAD A WITH MASK

SIGN OF AC TC AC, MAGNITUDE OF AC TG A

PAGE 36

0001312043NUS

- EXCHANGE & AND T, LCAC A MWITH N

STORE P, IN $IC
FORM SHIFT COMMAND

STORE SHIFT, EXCHANGE A AND 7T

SHIFT
EXTRACT CFF SIGN POSITICN

MERGE MAGNITUDE WITH INITIAL SIEN

B EXIF

oNUMERIC LEFT SBHIFT Dolo

- C002416843NUS

0490022 .
£490023
0490024
0490025
£49602¢6
0490027
04390628
0490029
049003¢C
0490031
0490032
04%90¢33
0490034
0490C38
8490036
0490037

- 849CC38

0490039
0490040
0490041
0490042
04906043
0490044
0490045
0490046
0490047
0490048

0490049

0490050
0450006

0450001
0450002
0450603
0450C04
0450005
0450006
0450007

- 0450008

0450009
0450010

- 0450011

0450012
C4500132
04600CCC

C46€C01



L0 R AN ASSEMBLY LI STHING

16207 -
16210 -

16211

16213

16218 .

16215
16216
16217

16220

16221

16222
16223
16224

16225
16226

16227
16230 -

16231

16232
16233 .
16234 .

16235

16236
16237

16240

16241

16242

16243

16244

16245
16246
16247

186250

16251
16252
16253

16254 -

16255

16256
16257

16260
16261
16262

40000 -
56162 -
- B42LS
16212
20437
T7760
167230
C 73060 -

42171

11060
62163

50024
BOGLE -

42163
67016

37777 .
54162

62571

- T0163

44163
60013
77761

20020
16216

- 15240 -

42471
50113

- 13000

1161
20035

162176
., 75113
- 73000 -
11040 -

50010

- 13060
02000
44062
55162
52020
13040
50162 .

47163

66002
60000

NR%

oY
Dx
A¥
52
BR
oY
PLIE
A3
o
iP
54
PIE
5P
L P
oLy
ME
Le

AT

ZE
NG
ger
BR

PIE

LA
5P
54
AS
ocy
BR
PIE
LA
AS
e31
54

AS

oeyY
FASSS
RA
SE
NR
SA
RP
AP
PIE

518

op.
BL
I¥.

oM

DL
DM .

BL -

o#M

oL

IL
3 N

oL
D¥

oM -

oe
oL
BL
o

oM

bL
oM
DM
DM

D#¥ .

DM
DL

oM
oL
oL
DM

oM.

el - S - N W

C

C

&y

40000 -

$AL

LA
$IC

NL

- 77760 -

=+11
NG
11060
$AR
AT

$AR

- XA

37717
$AL

- $1IC

$AR
$AR
AS

1761

UN

- &#=15
1LDCO5C0 OLB2NRS

N

- $IC .

$71
NG

17761

AP
NR4A

- $7T1

NO

‘RO
LT
NG
02060

LE.

- $AL -

NG

‘RO

$AL

- 3AR

LP
¢

JNUMERIC RIGHT SMIFT QUADOL

PAGE = 37

EXTRACT SIGN CF ‘NUMBER TC $2L
REST 7O NUMBER TC 7 REGISTER
SAVE: INSTRUCTION COUNTER

JUMP IF NUMBER CF SHIFTS LARGER
THAN 1718) ’

FGRM SHIFT COMMAND

 NUMBER TC SEIFT (LS} TO.P

NUMBER TC SHIFT -MS) TG A

SHIFT COMMAND LOADED HERE

SAVE SHIFTEL KUMBER

MERGE SIGN WITH THE SHIFTED NUMBER (MS)

EXIT

HERE WHEN SHIFT LARGER THAN 1708} .
ZERC TC $4AR

SET SHIFT CCUNTER

RETURN TC MAIN {HAIN

UT SO SHIFT IN T
MAKE. NR SHIFTY

C0051330+9NUS

0460002
0460003
0460004
0460005
0460006
0460007
0460008
0460009
0460010

 046C011

0460012
0460013
046C014
C46G01S
0460016
0460017
0460018
0460019
0460020
0460021
0460022
0460023
0460024
0500200
0500001
05600602
0560003
0500004
0500005

- 05C0C06

0500007
05000C8
0500009
0500010
0500011

0500012

050CC13
C500014
0500015
0500C16
0500017

-g50eC18

0500019
0500020
0500021



LOGRAM ASSEMNBLY LISTING

16263 400620
16264 11040
16265 54163
16266 64066
16267 55166
16270 47167
16271 352020
16272 11040
16273 54166
16274 42167
16275 62571
16276 73000
16277 11040
16300 50070
16301 73000 -
16302 02000
16303 44062
16304 55162
16305 52020
16306 130640 -
16307 55163
16310 47166
16311 40020
16312 11040
16313 . 54166
16314 42167
16315 - 75163
16316 13016
16317 50162
16320 62571
16321 75200
16322 42171
16323 50113
16324 . 730600
16325 . 77761
16326 20035
16327 16370
16330 - 750600 -
16331 11060
16332 73113
16333 . 51114
16334 76000 -
16335 00017
73600

16336

NR44

NL%

sT  OM H
SG DM D
ME DL
AT DN B
RA DL
R DL
SE DM H
SC DM D
ME DL
$? DL
P IL
AS DM C
$SC DM D
SA DM B
AS DM C
ocY
IE DM B
RA DL
SE DM H
NR DM D
RA DL
RP DL
ST DM H
SG DM D
ME DL
s? DL
14 DL
NR DM .S
SA DL
P Ik
1LDD04T0
tA  DP C
SP DL
SA DL
AS DM C
ocT |
BR DM
PIE
LA DEC
$6 DM D
AS DL
HA DL
XA DM .C
ocY
AS DM C

NG
RO
$AR
$QL
$QR
NG -
RG
$QL
$UR
$iC
N
CRO
LY
NO
020600
Lp
$AL
NG
RO
- $AR
$QL
NG
RO
$QL
$QR
$AR
Big
$AL .
$1C
-O1B2NL%
RG
$iIC
371
NG
77761
AP
- NL4A
- NO
LO
$71
$12
NG
CuoL7
NG

R

oNUMERIC LEFYT SHIFT QUAD.L.

SHIFT LEFT CCUEMAND

cPAGE 38

- COCE0329+3NUS

0500022
£504023
0S00C24 .
0500025
05C0C2¢6
500027
gs04c28
§500029
850003¢

0540031

6506032
6506033
0500034
6506035
0506036
0506637
6500038
£500039
0500040
0506041

0500042

0500043
C500044
0566045
£50C046
0500047
0500048
0500049
0506650
©500051

- 04700CC

0470001

0470002

0470002
0470C04
04706005
0410066
0476007
0470008
£470609
047CC10
0470011
0470012
C470013
0470014



L BDGRAM ASSERBLY. LI STING

16337 11040
16340 - 64015
16341 40000 -
16342 56162
16343 62163
16344 60114
16345 52020
16346 11060
16347 42163
16350 67016
16351 . 37717
16352 54162
16353 75166
16354 62167
16355 40020 -
16356 11040 -
16357 42166
16360 - 54163
16361 . 75167
16362 44062
16363 . 60114
16364 52020
16365 11060
16366 50167
16367, 62571
16370 - 73000 -
16371 11060
16372 . 64015
16373 40000
16374 56162
16375 75163
16376 62166
16377 40020
16400 11060
16401 42163
16402 67016
16403 37777
16404 54162
16405 44075
16406 - 62167
16407 . 40020
16410 11060
16411 54163
16412 = 42166
16413 44167

NL4A

sC
AT
GCY
DX
ie

NG

SE
50
5P
e
Gy
ME
LA

P
57

5C

5P

HE
ia
ik
NG
SE
SG
5A
Ly
AS
s5C
AT
ocyY
oX

LA
LP .

5T
S0
sp
cc
gLy
ME

IE .
P

ST
50
ME
b
1E

LM

LM

BL

(1 8

bL .
DM . H

DM
bL
D¥

oL .
oL

oL

oM. . H

DK

oL

DL
oL
DM
DL
DK
DM

oL

ic

oM

D¥
DM

DL
oL

oL

oM
Du
oL

DM

Ot

DM .

bL

oM
oL

oL
DL

RC

LA
40000 -

$AL
$AR
$72
NO
LG

- $AR

XA
31177
$AL
$GL
$QR
NO

RO
$QL

- $AR

$QR

LR
- $%2
. NG

Lo

- S0R
- $IC

NO
Lo
LA
48000
$AL
$AR
$QL

NG

$AR

XA

37777
$AL
LA

$Q
NG

LG

$AR
$QL
$QR

SHIFT RIGHT LCEMAND

PAGE 39

C47€0C1S
G470016
0470017
C4TC018
G47CC1LS
04706020
0470021
04706022
C470023
0470024
04706025
C470026
0470C27
C470028

- 0470029

0478032 ¢
0470031
0470032
C47C033
0470034

- Q4TCEC3S

0470036
C470L37
047CC38
0417CL3%
8478040 -
0470041
0470042
0470043
0470044

0470045

C470046

- B4TCCAT

0470048
0470049
0470050
0476051
0470052
047€053
0470054 .
0470055
0470056
0470057
0470058
0470059



L OGCRAM ASSEMSBLY LISTING

16414

16415

16416

16417
16420
16421
16422
16423 -
16424 .

16425

16426

16427
16430

16431
16432
16433

16434 -

16435
16436

16437 -
16440 -

16441

16446

16447
16450 =

16451

16452

16453

1645% .
- 13600
11020

16455
16456
16457

16460 -

16461

16462

16463

168464

62571

75200 -

42171
73040

11C00

55162
52020

11000
50162
- 62200

75207

42171
20436

S B0620
16444

67013
11040
62163
55162

52020 ¢
Qﬁﬁﬁﬁ*
- 42163
16442 -
16443
1644%
16445

50162
62571
62162
44162
42163
6C01L3
00017

120020

16433

15260

42171

55162

52020
11620 -
50162

62200

15207

CLR1

LR2

LLl

I A

AP DP

ie iv.

1L DEC530
LA pe
hY o DL
as DN
50 bM -
Ra DL
SE 5
5C DM
Sa bL

(o TR 7 T N 7 N B &

1LDECS340

&

LA o

s DL
BR  IM
ocT
PIE
cCc.  DW
ocT
P oL
RA DL

SE DMK

PLE

5P oL
54 {1}
LP 1L

P DL

IE DL
s DL
NO. DM
acy .

BR DM
PLE
ILDF0510
ta  oPC
P DL
AS DM
s¢ DM
Ra Gy
SE DM
so. DM
SA DL

W»E .

P P C

ILDFCS20
LA DP

$1C
OIBILRL
- NO
- $1C
NO
RO
$AL
. NG
' RC
$AL
NG

01B2LRZ

o
$1C
NH
0gc2¢e
24+ 10
AS
11040

- $AR
$AL
NO

$AR
$AL
$1C
$AL
$AL
$AR
AS
00017
UN
=15
01B1LLL
NG
$1IC
ND
Lo
C$AL
NG
L0
$AL
NG
01B2LL2
- CC

- oLOGICAL RIGHT  SHIFT Sol. .

- oLOGICAL RIGHT SHIFT,D.L.

- oLOGILCAL LEFT SHIFT Solo

- PAGE 40

- C0C0%096#3NUS

: - COoB21144+3NUS
SHIFT COUNT TO A REGISTER
SAVE INSTRUCTION COUNTER
JUMP IF N LARGER THAN 17(8)

 FORM SHIFT INSTRUCTION

NUMBER ¥C SHIFT IN‘P (LS) .
NUMBER TO SHIFE IN A {NMS)
STORE SHIFT INSTRUCTICON
HERE : : -

SAVE SHIFTED NUMBER

EXIT |
N GREATER THAN 17(8)
ZERC TO. $AL

{$AL) TO $AR

SET SHIFT COUNTER

RETURN TG -MAIN CHAIN

- COR0909643NUS
LOAD A WITH N : -
STORE y+2: 1IN $IC
ADD N AND SEIFT COMMAND

$AL TO A, SHIFT TO E
STORE SHIFT IN s¢l .
EXECUTE MODIFIED SHIFT
STORE REBULT

R EXIY
- oLOGICAL LEFT SHIFT D.L.

| 00021144+ 3NUS

C47006C
053C00C
0530001
0530082
¢53¢0e3
C530C0C4
0530CCS

- 0530€06

6520007
0530008
05300C9
€54000C -
0540001
0540002
0540C03
0540004
0540005
0540005
0540007
£540C08
0540009
0540010
6540011
0540012
0540013
0540014

" G54C015
- 054CC16
g540C17

c540018
0540C1S
¢540020
8540021
05100CC
0510001

. G51C002

0510003
0510004
0510005

- 051CCC6

0510007
0510008
0510609
052€000
0526061



LOGRAM A

164465
164686
16467

16470 -

16471

16412 .

16473

16474

16415

16476

16477

16500 -

- 16501

16503

16504 .
16505

16506
16507
16510

16511

16512 .

16513

16514 .

16515
16516

36521

16522
- 62163
16524

16523

16525

16526

16527

16830

16531

16535
16536
16537

%2171
. 20436

00020
16502
67013

11660 -
- 62163

55162

52020
00000 -

42163
50162

- 62871
16502 ©

£2163
44163
42162
60613

- 006017 .
200620 -

16471

42171
75162
- 01036

51162
6506061

01036
16517
- 16520

50163
62200

42171
75162
01077

51162
65601

“ Q1077 .

50167

- 15162
16532
16533
16534

01016

. 51162

42163

65001
F QL6
- T3167

FLE

FLZ

55 E MB LY.

SP DL - $1C
BR ¥ NH .
geY 00020
- PLE #+10
cC DM AS:
ofy 11060 -
iLe CL - $AR
RA DL - $AL
SE DM H NC
PIE o
3P oL $AR
SA oL $AL
ip iL $1C
1P DL $AR
Zg CL - $AR
29 0L $AL
NG D¥ - A%
By oGoLr7
BR oM UN .
PIE #=15
1L0POSSE0 OCBIFLL
2 DL $1C
LA DL $AL
FL. DM § Lig
HA DL $AL
s oE ¢ AL
nLyY £1036
SA BL - $AR
LP pP € NG
1LDPOS560 QOR2FL2
S o gL $1C
L4 DL $4L
LP DL AR
i oM D L1S
HA &L 4L
€5 DM T Al
6 01077
54 oL $0R
LA o $AL
FL. DM D Lis.
HA oL $AL
5p DL - BAR
s oM € AL
oY 01078
AS DL SQR

R

oFLOAT LEFT Soblo

R

9?L£AT LEFT Doloe

“PAGE 41

EXIT

CLO08084+3NUS
STORE. Y#1.IN $IC C o
LOAD A WITH $aL-
FLOAT AL
STORE FiAL} iﬁ $AL,LOAD A WITH COMMAND
CALCULAYE PLACES FLCUATED

S?GQE IN $A3
EXIT

STORE v&#1 IN $1IC
LOAD A WITH $AL

LOAD P WITH 3BAR

FLOAT A-AND' P

STORE F{$AL) LOAD A WITH COMMAND
CALCULATE PLACES FLGATED

STORE IN $4GR

LOAD A WITH $AL

FLOAT -

STORE- E%&AL%gLQkﬁ A WITH COMMAND
STORE P. IN $AR

£A££Hiﬁ¥£ Piﬁﬁﬁs $L§§¥£§

SUM OF TWO FLEOATS

C0018198+3NUS .

0520002
0520003
0520004

- 052ceces
- 3520008

C520C07
gcs520cce
£52CCCS
¢52¢01¢0
0520011
g52¢C12
¢52¢013
0520014% .
0520015
g52GCle
0520017
g520018
Q526019

- 052002¢
0520021

05560G0
0550001
0550002
05500C3
0550004
055C005

- O550CC6

0550807
0550008
0560000
0560001
0560C02
0560003
0560004

0560005

0560006
0560007
0560008
0560005
056GC10
65600L1
0560012
0560013

- 0560014

0568015



L DG RAM AS S EMBLY LI ST ING

16540
16541

16542 -

16543

16544 .

16545

16546
16547
16550

16551

16552 .

16553
16554

16555

16556

16557

16560 -

16561

16562

16563

16564 .

14563

16566
16567 -

16570
16571

i6572
16573

16574
16575
16576

16577

16600 -

16601

16602 .

16603

16604

50167
44166
62571

75200 -

42171
20360

66200 -

43171
75162

20235

62571

60240

43171
75162
20234
62571

75200 -

42171
20331

- 62300

60200 -

43171
75175
44175
20221
62571

60200 -

43171

15162 .
o 20224

62571
60200
43171

75162
74163

20224 .

62571

HPH

BPHN

BEN

BYN

BDK -

BiL

Bia

SA DL
ZE DL
L 1L
ILEAG430
ta . DPC
5P DL
BR DA F.
1LEBO28C
NG P C
HP £i
1A DL
BR  DP
L IL
1LEB0290
NG 0P C
P DL
LA 8L .
BR  OP
I
1LEBO310 -
LA DP C
P DL
BR DA
i?. oa L
1LEBG320
NZ DB C
WP DL
LA DL
I DL
BR  DP
AP Ic
1LEC0330
NC DPC
P DL
LA DL
2R op
LP I
1LECO340
NG DP C
WP DL
LA DL
MA DL
BR  DP.
e IL
1LEE0350

$QR

- $QL
$1C

Q1L HWPN

- NE
%1

UN
ClBLIBPN
- NG

" $1IC
$AL

- AP

$IC

OIBIBMN

. ND

$IC
SAL

AN

$IC
017 BYN

ND

- $iIC
oy
NG

017 BDK .

NG
- $1C
$0K
$DK
AD .
$1C
O1BiBL1
KO
$IC
CSAL
- AL
$iC
oi82n22
NG
%I
$AL
$AR
¥4
- $1C
02BICEL

R

2HALT AND: PROCEED

R
s BRANCH

R
R
+BRANCH

R
R
sBRANCH

124
<BRANCH

R
R
»BRANCH

R
R

- gBRANCH

R

R

sCOMPARE EQUAL Sol.

CLGAD E WITH G
LOAD P WITH Gy

ON - MINUS ACCUM.

CLOAC P WITH &,

ON. ACCUMULATOR ZERQC S.4.

ON ACCUMULATOR ZERC Colo

CLOAD P WITH G,

PAGE 42
CLEAR $QL
EXIT
CCOC3006036US
Ok POSITIVE ACCUM.

CCoCsC0e048LS

STORE: P IN IC
LGAC A WITH AC

CEXIY TC G IF POSITIVE

EXIT 7O LSA IF -NEGATIVE
CCOC5000048US

LOAD E wWiITH 6 :

STORE P 1IN iIC

LOCAD A WITH AC :

EXIY 7TC Gy 1IF H§§A¥§§£

EXIY TC 4¢5A iIF POSITIVE

ON CYERFLOWK L£oLce00C0364sS

CLOAD WITH ££ﬁ§§¥1$ﬁﬁt ADCRESS 6

STORE P IN $IC :

BRANCH TC & IF ﬁ¥£RFL€§ INC DN
EXIT TO NEXT LSA

UN DIVIDE (HECK

LGAD E WITH G

LOAD P ¥ITH Go STORE P IN IC
LOAD A WITH DK INDICATOR

EXIT TC G IF ONE
EXIT TC LSA IFf ZERC

LOAD E WITH G
LGAD P WITH G
LOAD A WiITH aC
EXIT TC Gy IF ZERD

EXIT 10 454 IF NON-ZERC

STORE: P IN IC

LOAD E WITE & : ~
STORE & IN IC
LOAD A& WITH AC{MS}

EXIT TC € IF ZERC
EXIT TC LSA, NOT ZEROD
6C009G0CL08US

0000700CC60US

CGOCS5C0C048US

Co006004060US

€560016
05606017
g56C01E

*§43CCLC

C43C0C1
0430002
043C0C2
gz8aCocC
0z280¢C01
02806002
gz28oees
0280C04
0288805
£29000C
02%¢CC1
G290002
g2300032
C2%0LC4
0290005

~g31e000

0316001
6310662
©310002
0310004
c3260¢0
0320001
£320002
0320003
0320804
0320605
£220006
0330000
0330001

0330002

03300032
0330004
0330065
£340000
0340001
0340002
0340003
0240004
0240005
0240006
0350000



si. 06 RAM ASSEHRBLY LISTING

16605
16606

16607

- 16610 -

16611

16612

16613

i6sis

16615

16616
16617

16620 -
16621
16622 .
16623
16624

16625
16626
16627
16630
16631
16632

1&633

16634

16635
16636
16637

16640 -

16641

16542
16643

iééﬁ§;>
1664645

16646

16647 .
1£650
16651
L6652

16653

L6654 -
16655 -

16656

152060 -

602460
43171
42113
66162
5067

24626

625171
62513

75200
60200

43471
42113

62162 .

66067
24626

- 62571

75163

67060

24626
62571

625313

75200
0240 -

43171

42113

661462
75067
24636

62571

62513

60610 -
60200

52113
42171

40400
16657

B2163

- 67301

15417
G062
24436

CEl

CE2 .

61

£62

1A ©OP C NG
NG CP C NG
H? DL $1C
Y oL - $71
AP oL $AL
iAa DM B CC
5K ip EQ
AP It $ic
1P it - $71
ILEEG360 02B2CEZ2
LA DP C NG
- NC pp-C . NO.
HP oL $1C
sP oL - %71
ip DL $AL
AP D¥ B CC
3K Ip EQ
ie iL $1C
LA oL - $AR
ic D¥ 8. NG
SK ip EQ
P IL - $1IC
Le IL 371
1LEEQ370 02B1CG1
1A Dp C . NC
NG oP C NG
HP DL - $1C
sp DL $71
AP DL $AL
1La DM 8 CLC.
S¥ i - NH
L »ii $iC
iLe IL $71
1LEEC380 -02B2C62
RC . IP L LY
- NE pe NO
3E bL $11
58 DL - $1IC
57 i¥.C NG
PIE - LG24
Lp DL BAR
C DA AL
LA Ii¥M ¢ CH.
PLE $AL
SK ¥ NH

»COMPARE GREATER Dols

PAGE 43

LOAD A WITH G

LOAD E WITH H

STORE P IN $IC, H TO THE P. REGISTER
STORE # IN $T1 .
EXCHANGE A AND. P AND LOAD $AL INTG E
COMPLEMENT CF $AC TO A AND CLEAR CARRY
COMPARE G WITH $AC AND IF EQUAL SKIP ONE

R OEXIT 7€ Y3
R EXIT TG H .
‘ ﬂﬁggyigg EQGA*. Eoi,o

00013C00C144US
LOAD- A WITH &

. LOAD P MITH H

LOAD Y+3 INTC $IC

.LOAD H INTC 871

LOAD $AL INTC L

EXCHANGE A+P. COMPLEMENT A, CLEAR CARRY
IF $AC+G EQUAL SKIP CNE LGGAND, G+l TG. P
EXIT TC. ¥+3. (NGT EQUAL) -

LUAD A WITH $AR ‘

LCOMPLEMENT &

COMPARE: $AR WITH.G#l, IF EQUAL SKIP ONE

R EXIT TC Y#3 INGT EQUAL}
R EXIT TC. #H. .
+LOMPARE GREATER Sol.

cecoesgooiosusS
LOAD A HITH G
LOAE ¢ ¥iTH H
LCAD $TL WITH H
EXCHANGE A+P LGAD $AL INTOC E
COMPLEMENT $AL .IN A REGISTER
IF ‘GREATER SKIP ONE LUGAND
R EXIT YO.Y+3 (NOT SATISFIED)
R EXIT T H
CC0140C0150US

LCAD T WITH i6) MS
-H YO E
H TG 871
STORE P -IN IC
STORE {GINS

LOAD: P KITH AR
COMPLEMENT AR ABD (GILS
LOAD AND CCOMPLEMENT AL

¢35¢001

- 0350802
-g35CcC3

©350004
0350005
0350006
0350€07
0350008
0350009

- 0360000

0360001
0360002
0360003
0360004

- G36CLCS

0360006
0360007
e360008
0360009
©360010
0360011
0360012
0360013
€370000
0370¢01
6376602

03706663

0370004
0370CC5
0376006
C37C007
0370008
6376009
0380000
6380001
03806002
$380003
0380004

0380005
0380006

0380007
0380008

- €38C0CS

0380016
0384011



. OG RANM ASSEMBLY LISTING

16657 16657  CG2A -  PIE *
16660 - 62571 e IL $1C
16661 62513 e L $T1

. ILEEC390 02B1CL1
16662 75200 CL1 LA DP C NG
16663 60200 NG DP C NO.
16664 43171 HP DL $IC
16665 42113 sP DL $T1
16666 66162 AP DL $AL
16667 15067 LA DM B CC.
L6670 24637 Sk IP KL
16671 62571 P IL $IC
16672 62513 It $T1
o 1LEEQ40C 02B2CL2
16673 60610 - CL2 NC  IP C LT
16674 = 60200 NG DP NO
16675 52113 SE DL $T1
16676 42171 s® DL $IC
16677 40400 ST I¥.C NO.
16700 - 16706 PIE CL2A
16701 62163 1» DL $AR
16702 67301 CC DA C Al
16703 75417 LA IM C CH
16704 00062 PIE $AL
16705 244317 SKIM. ML
16706 16706 CL2A  ~PLE .
16707 62571 P IL $1¢
16710 - 62513 P It $T1
" i 1LEGO270 O1Z BUN
16711 75200 BUN LA DP C NO
16712 42171 P DL $IC
16713 . 62300 LP DA C NO
o : ILEH0420 020 LJN
16714 75200 LIN LA DP C NO
16715 60260 - NC  DP C NO
16716 43171 HP DL $1C
16717 52360 SE DA C NO
16720 62300 iP DA NO

h 1LEH0440 02L LVN

16721 75200 LYR LA OP C NG
16722 60200 NG DP C NGO
16723 43171 HP DL $IC
16724 - 50173 SA DL $RET
16725 42072 SP DM B LM

1LEJO300 O0L BAN

PAGE 44

SKIP TO CG2A+2 IF SATISFIECD
R - EXIT -~ NOT SATISFIED
R EXIT SATISFIED.
+LOMPARE LESS S.l. .
LGAD A WITH €
LCAD P WiITH ¥
- LOAD $IC WITH y23
LOAD 871 #1TH. H
EXCHANGE A+P LCAD $AL INTO E
COMPLEMENT CF $AL 'IN A
SKIP CONE LCGAND: IF LESS
R EXIT TO Y#3 {NOY SATISFIED}
R EXIY TC H . ‘
+COMPARE LESS Dol.
CLOAD T WITE (G} MS
H TC E
H TO: %71
STORE P IN iC
STORE 46K

Leielelel-Telel i3 51 LAY

CO0140CCL50US

LGAD P wzxﬁ AR
COMPLEMENT AR ADD (GJILS
LOAD AND COMPLEMENT AL

R EXIT-NOT SATISFIED
R EXIT-SATISFIED
sBRANCH UNCONDITIOGNAL
LOAD A WITH BRANCH ADDRESS €
STCRE P IN IC
R EXIT TG 6
sLINK JUNP
-G TC A AND L, Y#2 IN: P
H TG Le Y#3 IN P REGISTER
Y+#3 TO P, H TC P REGISTER
H Y0 (G} :
R EBEXIT
»LEAVE INTERPRETIVE

Co00S500C060US

R

oBRANCH TG ACCUM. ADLRESS Gogozuoco30us

G0003000036US

CDE CCeOC5000060ULS.

0380012
0386013
0380C14
0390000
£398001
03900C2
0390003

039C0C4a

0390005
8390006
0350007
0390008
0390005

- B4000C¢C

04CC001
046002
0400003
0400004
0400005
0400606
0400007

- Q4Q00CE

0400009
0400C1¢
0400011
0406012
0400013
0400014

- 02700€C

¢270C01

027002

0270003
£4200C0
0420001
0420002
6420003
0420084
$420C05
0440000
0440001
0440002
0440003
0440004
0440G05

- 0300¢CO



. OGRAM ASSEMBLY LI ST ING

16726 42171 BAN  SP DL $IC
16727 62562 1P XL $AL
. ILEJC410 02L TDN
16730 60620 - TDN NG IP H NG
16731 51171 HA DL $1C
16732 . 713177 AS DL SMON
16733 47171 RP DL $IC
16734 . 50200 SA  DP NG
16735 60571 NG IL $IC
16736 43171 HP DL $1C
16737 20224 BR  DP Az
16740 - 62571 P IL $1C
. , 1LFAC63C O1BIDGL
16741 60615 D61  NO - IP C LA
16742 42171 sP DL $IC
16743 46162 XE DL $AL
16744 62200 1P DP C NE
. 1LFAG640 O1B2DG2
16745 60610 D62 NG IP C LT
16746 42171 P DL $IC
16747 . 75300 LA DA C NO.
16750 46404 XE  IM AT
16751 00063 PIE $AR
16752 46162 XE DL $AL
16753 = 62571 P IL $1C
B 1LFB0O610 01 OR1B1
16754 60615 ©ORL  NO IP C LA
16755 42171 sP DL $IC
16756 54162 ME DL SAL
16757 . 62200 Lt?  DP C NO
| o 1LFB0620 01B20R2
16760 © 60610 O©OR2 NG IP C LT
16761 42171 SP DL $1C
16762 75300 LA DA NO
16763 . 54404 ME IM AT
16764 00063 PIE $AR
16765 54162 ME DL $AL.
16766 62571 LP IL S$IC
, o 1LFDO5S0 02B1IN1
16767 70615  INE LY IP C LA
16770 - 46162 , XE DL $AL
16771 60604 | NG IP C AT
16772 76060 XA DM B NOC
16773 - 54162 ME DL $AL
16774 42171 SP DL $1C

"o VEST -AND DECREMENT

: ng; G%A&g% Stb;.a

PAGE 45

B
- QCO09COCLI0BUS
LOAD E WITH G} .
G TO ICe §G6) IO A
DECREMENT -
H.T0 IC, 6 TC P
STORE '(6)=1 IN G
H TQ E, LSA TO. P
H TC P, LSA 16 $1IC
R EXIT YO H IF ZERO
R CEXIT.  NON-ZERC ,
. D000%&C00054US
LOAD A WITH @%3 :
STORE P. IN $IC
EXTRACT {(6) AND AL ¥§ AL
R EXIT
:DOT GLANDI-Dolo
LOAD T WITH (6}
STORE P.LIN. IC
LOAD A WITH (6#L) .
EXTRACT {(G#L) AND $AL TC $AL
EXCHANGE & AND. T
EXTRACT. 1@3 AND AC(MS). TG AC(RS)
R EXIT. ,

- 0COCT0L0a%0US

9y INCLUSIVE COR Sot. - BCGC4CCCO54US
- LGAD A WITH {6}
STORE P. IN $IC
MERGE (G} AND AC TC AC
- R OEXIY ~
pINCLUSIVE OR D.lo - CCoC700C090US

LOAD ¥ WITH {6}
STORE P .IN IC
LOAD A WITH {&=1)
MERGE {G) AND AC{MS)o EXCHANGE A AND T
R&RSE %S% éﬁ& AC{MS) TO Aiﬁ#S%
R - EXIT

o INSERT Sa{e

. LGAD T WITH ﬁﬁﬁ?ﬁ&fs OF Gy € TG A
EXTRACY MITH $AL

MERGE WITH $4AL
~Y¥#3 IN $IC

ﬁﬁﬁﬁ?ﬁﬁﬁﬁﬁéﬁsu

0300¢0C1
£300002
0410000
0410001
€4100C2
0410003
0410004
0410005
€410006
0410007
0410008
0410009
0630000
0630001
0630002
0630003
0630004

- 0640000

0640001
0640002
£640003
0640004
0640005
0640006

1 0640C07
6610000

0610001
0610002
0610003
0€10004
0620000
0620001
0620062
0620CC3
0620004
0626C05
0620006
0620007

- g5%008¢C
- 0590001

0590002
0590003
0590004
0596605
0550006



i 06 RAM ASSEMBLY LISTING

167715
ié??ﬁ

17000

1700% .
17402 .

17603

17004 .
17005
17006
17607 .
17010 -

17011

17012 .
- 75113
47076

17013

17014

17015

17016 -

17017
17020
17021

17022
17023

17024 .
17025 -
17026

17027
17030
17031

17032

17033

17034 .

17035
17036

17037 .
17040 -

17041

17042
- 73176
17044

17043

17045

- 62200 -

L. 60610 -
16717

42171

- 153060 -

46163

64060 -

46162
50113
62171

606600 -

43171

60300 -
64076

54163

54162
62571

42171

15162

67060

30162
62200 -

42171

715163
67060
50163

- 15162

67060

50162
- 62200

20031
174036

- 15162
67210
64200

55073
52113

60200
43371

N2

och

gcz

it

P TP NG
- ILFDOG00 02B21INZ
NC P AT

s DL $IC
LA DA NG
XE. DL $AR

AT DM B NO.

XE bL $AL
5A DL - $71

P DL $1C

NE. IP C NO
HP- DL - 3IC
NE. DA L. NG
AT DM B XA
ME bL $AR

LA oL $T1

RP. DE B: XA

ME DL $AL
e it $1C

1LFEQS70 ©O0B20C1

h¥ oL - $1C .
LA DL $AL
£ D¥ B . NG

¥ L $AL

L2 . pP C NG

ILFEQSB0 G0B2BL2Z
se oL -$iIC

LA oL - $AR

L DE.B  NO.
5A gL $AR
LA DL $AL
cC DM .8 NO
5A DL - $AL

Lk DP C NG

1LGAG68B0 03L TL1
BR DM oV

PIE #4+1L
LA EL $AL
e cPp € LT
AT e C  NO
RA DM B8 AS
SE pL. 871
AS DL . $ONE

NG DOP C NG
HP DL $IC

R

»91&35%? Dato

R

JONE-S COMPLEMENT OF ACCo Sol.

R

oONE=S. £G&?LE&§§§-GF ACCe Dolo
STORE P IN $IC.
LOAD A WITH ACILS)

R

PAGE 46
CEXIT |

LOAD T WITH (G}, (G} IN L, G*1 IN A
STORE Y+2! IN $IC

{G#1) IN L REGISTER, {6*13 iN- Ay G%E AN:P
EXTRACT wiTh $4AR '

G IN A REGISTER, {(G#l} IN T

EXTRACT WITH $AL .

STORE {6} IN $T1

H TG P REGISTER.

CONTENTS CON H 10 E

¥Y+3 70 $1C, IH) TC. P REGISTER

{H#D YO Ly {H2 IN A

{G#1) TO Ao EXTRALY .

MERGE WITH $AR

LGAD RESULTY FROM FIRST EXTRALT

{H) TG L, EXTRACT

MERGE WITH $AL

EXIT

COB8C5800060US
STORE P IN IC

.LCAD A WITH AC

ONES COMPLEMENT

STORE A IN AC

EXIT

- 00008C000I6US

ONES COMPLEMENT
STORE A IN ACLLS)
LOAD A WITH AC({MS)

- ONES COMPLEMENT

STORE: IN AC(MS)

CEXIT
o TABLE LOOK uP

 00017000222US

00021216+12US

0590C07

- 0600600C

0600001
0600002
0600603
0600004
0600005
0600006
0600007
0600008
06000CS
0600G10
0600011

0600012

0600013
0600014
0600015
0600016
06006017
0570000
0570001
0570002
0570003
0570004
0570005

. 0580000 -
0580001
0580002

g58Ccc2
058C004
0584005
058040C6
c58CL07
0580008

- 0680C0CC

068C0C1
0680002

0680003
06BOCO4

0686605 -

- G6BLLLE

C&800CT
06800C8
£68COLS
C68C01LC



L OGRAM ASSEMBLY LISTING

17046
17047

17050 -

17051

17052 .

17053
17054
17055
17656

17057
17060 -

17061

17062

17063

17064

17065

17066 -

17067

17070 -

17071

17072

17073

17074 ¢

17075
17076
17087

17100 -
17101
17102

17103

17104 -
17105

17106

17107
17110

17111

17132

i71i3

17114 :

17115
17816
17117

17120
17121

- 60113
67066
51020 ¢
000600 -

73117

50162

20031
17057

- 62571

44162

62571

{0600 -

007177
OL776
02173
03765
04753

05734 .
06710 -

C74655
10613
11542

124560

13366
14262

15144

16015

16654
17500 -

20312

21112

21700
22453
23213
23742
24457
25161
25653
26332
27001
27436

- 30063
30477

31103

CATRIX

1PRZO7S0 OON ATITX ,ARC TANGENT TABLE

NG DL $T1
CC DM B AP

HA DM H NO
PLE c

AS DL $MON
SA DL $AL
BR DM. OV
PIE 42
P IL $1C
ZE DL $AL
LtP  IL  $IC
DEC C0000
DEC 03123
DEC 06241
DEC 09347
DEC 12435
DEC 15499
DEC 18534
DEC 21535
DEC 24497
BEC 27416
DEC 30288
DEC 33109
DEC 35877
DEC 38588
DEC 41241
DEC 43833
DEC 46364
DEC 48833
DEC 51238
DEC 53581
ocY 21700
DEC 58075
DEC 60228
DEC 62319
DEC 64350
DEC 66320 -
ocT 25653
DEC 76085
DEC 71882
DEC 73625
DEC 75315
DEC 76952
DEC 718539

R

R

TABLE LCOK UP LCGAND

ATAN ZIK

PAGE - 47 .

CCO0E6

068CCL1
0680012
0680G13
C680C14
C&8COLS
CE80016
0680017
0680C18
0680019
0680020
0680021
079000C
0790001
0790002
0790003
0790004
079C6CS
0790006

- 0T79GEC7

0790008
£7908C09
079C610
0790011
0790012
0790C13
0790014
g79C0C1S
0796016
C79CC1L7
0790C18
0790C1L9
07906020
¢7%8021
0790022
0794023
0796024
07%90C25
079CC26
0790027
p790¢C28
0790029
079003¢C
0750031
0790832
0790033



2L OOS RAM ASSEMNMRLY LISTING

17122 000GC -
17123 . 65255
17124 = 52673
17125 4140%
17126 33523
17127 35671
17130 - 57322
17131 32724
17132 56575
17133 75321
17134 35632
17135 53314
17136 . 06240
17137 23233
17140 - 73541
17141 55144
17142 31602
17143 67205
17144 77224
17145 56633
17146 05653
17147 07131
17150 - 70034 .
17151 . 37670
17152 07643
17153 - 72573
17154 04606
17155 63070
17156 23705
17157 - 65675
17160 - 50266
17161 72776
17162 75524
17163 17166
17164 47400
17165 17163
17166 75162
17167 67060
L7170 - 76006
17171 77000
17172 42114
17173 44075
17174 - 11066
17175 . 73000

ATISR

ATiS

IPBAGEOC 8881§¥153 oARC TANGENT, Sol.,SUBROUTINE

ocT 00000
oCT 65255
ocT 52673
oy 41404
oCT 33523
ocT 35671
oCY 57322
ocT 32724
oCT 56575
ocT 75321
ocT 35632
ocT 53314
ocyY 06240
ocTY 23233
ocT 713541
ocT 55144
ocT 31602
ocT 67205
ocT 17224
ocY 56633
BcY 05653
ocT 07131
ocT 76034
ocy 37670
oCT 07643
ocT 72573
ocT 04606
oCcT 63070
ocT 23705
GCT 65675
ocT 50266
ocT 72176
oCT 15524
PLE AT1S.
RF  I¥. NGO

PIE AT1ISR
LA DL $AL
CC DM B NO.

XA DM AP

ocy 77000
SP DL $72
"ZE DM B LA

SG DM L6

AS DM NO.

PAGE 48

00036

C756024
¢796635
£790036
0750037
079¢038
079CC39
0790040
0790041
0790C42
£790043
0730044
079CC45
0790046
0796047
750048
0790049
079C0560
0790C651
0796052
0798653
0790054
0790055
07906056
07960517
c1500%8
C790CC59
0790GC60C

- £7%C061
0796062

0796063
0790064
€790065
€790066
6800000
6800001
£8C00C2
0800003
0800004
0ecoees
OBODOOS
0800C07
0800008
0800009
0800010
c8ooecl



*L. OGRAM ASSENBLY LISTING

17118
17177 67315
172060 ¢ 50115
L7201 44075
17202 0 62114
172063 60162
17204 . 15087
17205 . 74000
17206 @ 20800
17207 65011
17210G - D0660
17281 55114
17212 68460 -
17213 71162
17214 - 44062
17215 60114 .
17216 - 67067
17237 11041
17220 05076
17221 66060
17222 . 13115
£7223 11401
17224 ° 501462
17225 200206
17228 . 17164 .
17227 17232
17230 - 47400 ¢
17231 17227
17232 785162
17233 44166
17234 44167
17235 &T7466C
17236 . 16006
17237 77060 -
17240 42115
17241 %4075
17242 11046
17243 73000
17244 17061
17245 - 75320
17246 50120
17247 H£6013
17250 - 00041
17251 75320 -

17061

AT23R

~AT2S

PLlE

. A C
5A gL
it oM B
ip oL
NG DL
Mp DM D
MA gﬁ C
oCY

£s oM C
PLE

Ra. DL
s DM B
AM DL
it DM B
NG DL
€. Da B
SG oM D
Dy DM D
AP DE B
A3 oL
56 DM S
5a oL
B8R DH
PIE

APBAOSBLO
PLE

RP iy
PLE

LA oL
1E DL
Zg DL
‘€L DE B
XA DM
gLy
s DL
LE DM B
3¢ CM D
A% DM
PiE :
‘L4 DA H
54 DL
APp DM C
PIE

LA Da H

AT1TX-2

LA
$73
LA
$712
$AL
15
NG
200060
AM
g .
$12
- NE
$AL
Le
$72

T W

R1

- 14

NO

$13

‘R1

- $AL

UN -
AT1SRe1

OCB2AT2SR y#Rﬁ?ﬁKGEM?gBLﬁSﬁﬁﬁ&ﬁ?i&E

AT2S
NO
AT2SR
$AL
$QL
$QR
ND

AP
77060 -
$73

Lé

NG
ATLITX-2
NG

$7T6

AS

33
NG

PAGE - 49

- CLEAR: CARRY .

STORE XK

K

ADD ONE

- COMPLEMENT FCR DIVIDE

1i#7=7K. TC 872, IK TC A

i-IK

c1+Z=IK

?
ADD XK

S?BRE RESULT IN AC
EXIT

ce107

$76 = KMSP OF XK

csoocL2
c8gool1l
0B0LCL4
¢8ecCCels
C80LC16
c8CC0LY
c8oLels

- Q800oC1S

0800020
0800021
0800C22
6800023
0800024
0800025

- 086LC26

0800627
0800028
0800029
080CC30
08GC031
£800032
0800033
0860024
08006035
£800036
08100C0C
0810001
0810002
0810003
0810004
6810005
0810006
0810007
0810008
0810009
0810C1C
c810011
0810012
0810013
0810014
0810015
0810016
0810017

0810018

0810019



s OGRAM ASSEMBLY LISTING

17252 0 50121
17253 . 66060
17254 75120
17255 11041
17256 50120
17257 . 42121
17260 - 62162
17261 44075
17262 = 60115
17263 15056
17264 51iii3
17265 42114
17266 44062
17267 = 66163
17270 - 15056
17271 73114 .
17272 . 66060 -
17273 75113
17274 71000
17275 00000 -
17276 11041
17277 . 74000
17300 - 20000
17301 42114
17302 50113
17303 . 75115
17304 65411
17305 (0062
17306 62163
17307 11041
17310 50162
17311 42163
17312 47400
17313 . 178632
17314 . 75162
17315 S0113
17316  S50LL6
17317 62163
17320 42114
17321 42117
17322 . 47400 -
17323 - 17577
17324 - 62162
17325 44075
17326 67067

S5A

ap .
LA

5C
SA

5P
e
IE

NG
ue
HA
5e
1€
AP
NP
as
AP

LA

An

#LE

SO
A
ocy
P
sA

LA

s
PLE
3
S0
SA
P
RP

BPIE
LA

54
SA

4P

P
P -
RP

- PIE

Le.
1k
L%

DL $TT7
C¥ B NG
OL 376
BM D 'R1
BL $76
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