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1. PURPOSE

1.1 To compute in Floating point form the product matrix
C = AB '

1.2 To compute in floating point form the product matrix
t
C=AB

2. RESTRICTIONS

2,1 Maximum matrix size approx. 17 x 17. May be changed by varying address
constants (sse 4.5)

2.2 Routine dependent on matrices being stored in memory prior to operation

Matrix A - stored row-wise 0200-0n
Matrix B - stored row-wise 1400-0n

2.3 No output - Product matrix is stored row-wise 4000-8n

3. METHOD
. . 2
3.1 AB =C ij = 2:; Aik Bkj
k=1
e - v
Clmm) = A1) " Plamm)
3.2 a'=c c,.= 2
. A b= ijC £, A, E
k=1 ki kJ
c = &Y B
(Lxn) (1xm) (mxn)
4, USAGH
4.1 m, n, 1 rust be entered in numeric format in locations 0235, 0136, 0137 -
binary 39

4,2 Options
4.,2.1 The program is set for finding AB. If you want to change it to find AtB,
start at 0013.0, and it will automatically make the necessary changes. -

4.2.,2 To change the program toc find C = AB once it has been set to find C = AtB,
start at 0033.0.

4.2.3 If you don't need to change the program, start at 0037.,0.



4.,2.4

4;3

4,4
4.4.1
4.4.2

4.5

4.6

Program M-102
25 January 1961
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The routine stops on an HTR 0037.0 in location 0113.0,
This may be replaced by any other exit if desired.

Storage.

( 0000 - 0017 - Routine to change program from C=AB to c=4'p

(

( 0020 - 0036 =~ Routine to change program from C=AtB to C=AB
Relocatable (

( 0037 - 0121 =~ Program

(

( 0130 -~ 0161 ~ Constants and modified addresses

Remaining storage free for matrices or other uses. (see 2.2, 2.3, 4.5).
Note: Relocation does not affect matrix addresses.
Timing examples (either option)

(16 x 10) (10 x 16) = L6 x 16 20 minutes

(10 x 16) (16 x 10) = (0 x 10) 15 minutes

Routine may be modified to act on matrices in different locations by
changing the following address constants:

01.54 - (Matrix A address) 1/2 + 00 0000,0 0 00 =xxxx.0
01.55 -~ Matrix B address + 00 0000,0 0 00 =xxxx.0
01 56 - (Matrix C address) 1/2 + 00 0000.0 0 00 xxxx.0
For example, if you want A.A = c, you would store:

01 54 + 00 00000 O 00 0100.0 )

) Matrix A address
01 55 + 00 0000.0 O 00 0200.0C )

0200.0

1]

01 56 + 00 0000.0 0 00 2000.0 Matrix C address = 4000,0
Both L and V loops are used by the routine,

To restart for new multiplication, reset new m, n, 1, check your
address constants (if you changed them) and start as in no. 4.2,
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0000.0 +6610050.0 [ O 172
+00,0132.0 CLA

_0001.0 +11.0141.0 MPY
+13,0000.0" " XAR
T70002.0 403,011,067 sUBT T T T T T
+60,0161,0 STO
._0003.0_+)1,0137.0 _MPY _ _____________.
+43,0000.0 XAR T TTTTTTTTTrerTrTrTmem e Tt
o004, 0 #60.0145.0 STO T T T T T T T T B
4+00,0133.0 CLA
 Q005.0.+11.,0141,0 MPY .
| +1'3,0000.0 ~ XAR TTTTTTTTTTTTTTTTTmm s m
0006.0 +03.01 41,0 SUBTTTTTTT T
+071.0145,0 ADD
0007.0. +81_J0J.5.4,.Q JADD
A R e
0010,0 +0 .Olgg.O oUH
+52.7762.1  TRP_

0011.0 +60.0133.0 STO
B N 10 1c 040} hc SN0 M 1 = ittt ettt R

CO0TZ2. 0 +00,0000,U ===
S -00.0000.0 _---
0013.0 #64.0000.0 CTL
465, 0000.0 TTCFL TTTTTTT T s s

0014,0 +00.0010.0 CLA

0020.0 +66.0050.0 CTV
... +00,0133.0__CLA
0021,0 +11,0141.0 MPY
+43.0000.0 XAR

'“oogéjo“;o$tdiuit6"SUB_“"""‘””‘”““‘”“"””“‘"”"“”
| +17.0137.0 MPY

0000.0  XAR
otl5.0 sTO



+11, S0141.0 MPY PAGE k4

0025.0 +143.0000.0 XAR
¥03.0101.0 SUB

'0626‘6”;66"6{67"6‘“§¥6 """"""""""""""""""""""""""""""""""""""""""""""""
- 4+01.0145,0__ADD._.__.. e e -

0027+0—+01 olsl 0 aDD
+h1 .0025.0 ALS

0030.0 +03.0137.0 SUB
-0 22718

- 0031.0 +6o 0133.0 STO
R R

) 00‘32"’0 B 110 A 16 1 110 © T
-00.0000.0 ==~

| 0033.0 +6h 0020,0 CTL
+ 5 OOﬁO 0 .CFL ............................................................................... [ —

Oo%n O +OU OO O '-CtA ~~~~~~~~~~ A St e an e e 8 0 e e R o e e o e e o o
+60.0061.0 STO

0035.0 +00.0031.0 CLA
o TARTJ001S T T TRAT T T T T s s e TTTTTTTTTTTTTToTTorToTITT

- 4-00%6'0-4_0.0.0000;0.. o D T o e i 1 o e e e e

 0037.0 +64.0040.0 CTL
C3RT7.7760.0 CTRA TS TTTTTTTTTTTTTTTosmmmmmmommmoommooomooooeeooes Tt

+43.0000.0 XAR

ool2.0 +03.0141.0 SUB
411,0137.0. MPY.

“Oéhu.o +00.0132.0 CLA
+11.othio My

0045.0 +43.0000.0 XAR

103.01B1.0 TSUS T
004B.0 +60.0161.0 STO
+01.0145.0 0D -

ook%7.0 +o1 g .0
JO0BR S0 RIS ™ e e



0051.0 +11.0141,0 MPY
+13.0000.0  XAR

0053.0 +00.0161.0 CLA

+11.0136.0 MPY
©0054.0 +43.0000.0 AR
______________ +01.0151.0 _ ADD

0055.0 +57.0120.0 TRA
+42.0146.1 STA

0057.0 +64.0060.0 CTL
+57.7760.0 TRA

B0 10170 PO 0] I ¢ £ 1 o -0 Sttt
+60.0132.0 STO

0061.0 +03.0137.0 SUB
SRR v~ 5 & {230 Bt 1 - i bbbt RS -

0062, 0 8 T 003 T 0™~ T RA™ === ===~ === = oo
+50.0037.0 TRZ

0063.0 +00.0140.0 CLA

N o0 ) Bc = 0 0 - ¢ ittt
D06U,0 +66.0070.0 T CTV T T T T T T T T T T T T T e e

+00,0133.0 CLA

5066.0 +03.0147.0 SUB
+11.0136.0 MPY

0067.0_+143.0000.0 _ XAR

+60.0152.0 STO

0070.0 +00.0134.0 CLA
. 411.0181.0 _MPY_

0071.0 +143.0000.0 _XAR

+03.0141.0 "sUB

0072.0 +01.0152.0 ADD
. +01.0156.0__ADD

0073.0 +41.0025.0 ALS
v__73umw¥nzzgrsgtgﬁ,STﬁ ______________________________________________ i

i
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 0075.0 +00.0140,0 CLA
2 TBD BT30S ™" "I e

0076.0 +30.0130.0 FCA
meee-435.0182.0 FST

00770 #8801 000 0 - CTL oo
+57.7760.0 TRA .

100.0 4+00.0133.0 CLA
_ ° +Ol.01§8.0 ADD

0101.0 +60.0133.,0 STO
¥03.013H.0 308

TR n s eI e
_____________ 50.0031.0  TRA

0103.0 +50.0037.0 TRZ
+00,0140.0  CLA

d]_oh_._d _;_6(5:01].3%.:0“- ,STO.V.Wm,_.._...,_"__.,.‘.,,._..-n_-...._v,. e P -
4+00.0134,0 CLA

0105.0 +Q1.0140.0 ADD
F00.0T34.0 STO

..«.O‘UG;O ;-6«6:011-0~:O-——.~CTV.‘—-,—.«...——.-.-..-....... v S v e e wm i oy w a e e w4 e et o o vt s e e i w T w as e o e e e e
........¥03.0136.0 SUB
0107.0 +52.0110.0 TRP
F57.0037.0 TRE

BT TG0 RO I0037L 0 TRY TTT T s
+57.0111,0 TRA '

0111.0_+30.0130.0 _FCA

+35.0142,0 FST

T0112.0 +00.0140.0 " CLA T
+60.0134.0 STO

- 0113.0_+77.0037.0 _HIR __
+00.0000.0 ~ CLA

BTN 6 OG- OOG0 T ST T T e e
-00.0000.0 ---

~0115.0 +00.0000,0 ===

"200.0000.0™ " ===

0116.0 +00.0000,0" ===
-00.0000.0 ---

_0117.0 +00.0000.0 ===
00,0000 0 EaSs T e



0120.0 +11.0141,0 MPY
____________ +43.0000,0 XAR ... .. . PAGET |

0121,0 +01. O‘;%aQ_ ADD

BrnBT W "

0122.0 +00,0000.0 =-~-- -
- =00.0000.0 ===

0123,0 400000060 | =m=

-00.0000.,0 =---

o12h 0 +00.0000.0 ===
000000 0 e

0125.0 400.0000.0. ===
-00.0000.0 =-=- ‘ B

0126 0 +00.0000.0 ===
-00.0000,0 _ ===

- 0127.0 400.0000.0 === ... ....
-00.0000.0 ===

30 0 +00.0000.0 === T
’ -OO OOOO O e e |

0131.0 +00.0000.0 =---
=00, UUUU U ===

,!
"
1

0132.0 4000000 /0~ 5 a7 T oo s ol ol s
- -00.( OOOO l -

0133 0 +00.0000.0 =--
-UUUUUU L T -

01%1’.'0 +O0.0000.0 S L T T T e e i o e s e e m s s

.700.0000.1 === ..
0135.0 +00.0000.0 ===
-00.0000.0 ==~

0136.0 +00.0000.0 ---
A . =00.0000.0. === _ . _.

0137.0 +00,0000,0 ---
-00.0000.0 ---
- 01%0.0 +00.0000.0 --- I o
-OOQOOOO.! -
0141.0 +00.0000,0 ===
-00.0001.0 =—-=-
0142.0 +00.0000.0 ---
-00.,0000,0 === o

0143.0 +00.0000.0 =--
-00.0000.0 ---

TOTLL .0 300.,0000,07 SSa T T T T T e
-00.0000.0

- —



__0145,0 +00.0000.0_ _-=- PAGE_8

-00.0000.0 =---

61n6.0 ,-i‘~g.0_..o.200'0 - FCA it i m e e e m em ae e v n s - nm e mn mm e o Ao e o e et e e mm m mm e At e et e e dad mm mm e s W = o e e G S e e S e Me ae en
+07.1400.0 FMP

_0147,0 404, 0142.0 _FAD .
+35.0142.0 FST

o0 LS

o) 5 1..0_+00,0000. Q T

-00,0000.,0 ===

. 0153.0 +35.4000.0 FST
) S 00 L5 S 2B 137

0T5%.0 +00.0000.0 ---

0155.0_+00.0000,0  ---
""" 2 -OG.TEO’OZO"’""""'""""""'""""""""""'""""“"""'""""""""""

_ 0157.0 +00,0000.0 ===
0 S DOT0 S O " "o o =7 = e e

T OVE0I0” 10'0:0000:6"-::"- """""""" T TS emsoooosoooooooooo
o ......=00.0000.0 ===
0161.0 400.0000.0 ———
-OOOOOOOQO -




