Prosram No. - F1-16L
October 9, 1959

TITLE: Double Precision Sum of Squares or Products Subroutine
AUTHOR: Richard A. Lamm
ABSTRACT:

This program computes the sum of products of deviations of X and Y
about their means. The computations are performed with double
precision fixed point arithmetic.

DISCLAIMER:

"The authors of this program material, the

POOL organization and Royal McBee believe

this program to be correct; however, they
bear no responsibility, financial or other-
wise, for errors resulting from its use.

This program is distributed only to individ-
ual and installation members of POOL. Further
distribution of this manual and accompanying
tapes for use by non-members is prohibited."

FOR POOL MEMBERS ONLY

Issued March 20, 1961 Printed in the U, S, A,



3.

L.

Program No. - F1-16l

Title: Double Precision Sum of Squares or Products Subroutine
Author: Richard A. Lamm

Date:  October 9, 1959

Installation: Lederle Laboratories,Pearl River, New York
Classification: F

Purpose: To compute the sum of products of deviations of X and Y
about their means using the formula:

Sum of Products = 3 XY - (ZX 2Y)/n

Computations are performed with double precision fixed
point arithmetic. Sums of squares are obtained as the
special case in which Y = X.

Restrictions:

a. A1l data (coded) must be entered at q = 30. The X's
must be stored sequentially, beginning in Lo(X), and the
Y's must be stored sequentially starting in Lo(Y).

b. All data (coded) must be non-negative if a sum of pro-
ducts is to be generated. If only sums of squares are
to be generated the data need not be non-negative.

c. Data coding, when practical, should be such that the
majority of the data words are four decimal digits in
length. This recommendation is contingent upon the
anticipated degree of variation.

d. X, zy ¢ 230 _ 1,

e. In general, the aboslute value of the resulting sum of
products must be less than 230 - 1 to be of utility. This
restriction is not applicable if the program using this
subroutine contains double precision arithmetic.

f. The double precision word structure is shown on the flow
chart. H referes to the most significant part of the word,
L to the least significant part.

g. No external storage is required for this routine.

h. All constants and intermediate and final results are

stored in Lo + 0236 to Lo + 0263. The resultant sum of
products is desigrated by Db (DHb and DLb).

Method: The sum of products is obtained from the standard formula:
Sum of Products = XY -(ZX £Y)/n
The double precision word is held in two storages such

that the 29 least significants bits are in one word and
the remaining most significant bits are in the second
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word. In this way, the 30th position of the most sig-
nificant part coincides with the first position of the
least significant part. This is shown in the word
structure on the flow chart.

5« Coding Information:

a. Storage. Three tracks of memory for the program, constamts

and temporary storage.
b. Calling Sequence.

Location Order Address
o R Io
K+ 1 U 1o
X + 2 M Lo(X)
o+ 3 M o(Y)
o+ b Z n atgq =29
X+ 5 ZordU 200X
X+ 6 etc. with Sum of Prod. in acc.

of + 5 should contain an error halt (Zxoox) if no provision
is made for double precision arithmetic or a Uxxxx to the
double precision arithmetic. An exit too¢ + 5 indicates
that the Sum of Products is greater than 230- 1 ,

c. Input. Data must be pre-stored in Lo(X) et seq. and in Lo(Y)
et seq.

d. Output. If exit is by of + 6 the Sum of Products is in the
accumlator at q = 30, . If exit 1s by &+ 5 DHb and DIb are
stored in Io + 0261 and Lo + (262 respectively.

e, Timing. Approximately 2 + 0.5n seconds.

f. PRogram Stops.

1o + Reason Action
0033 Lx 2230 Recode X's
0036 Ty 229 Recode Y's

ook Xy 259 Recode X's and/or Y's
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LGP-30 CONMG SHIET
PREPARED FON: FAGE oF
LGP-30, RPC-[000 Users' Orzanization - POOL | /(0
JGB NO. PROGRAM NO. PROG RAM PREPARED BY: FROGRAM CHECKED BY. BATE
| F1-16), R.A Lamm R.A L. lO/°l/5"i
FROBLEM: TRACK
@] ’%% PREQ;IO,.\:STS,&.Z,} QF %G UARES OR P(ODUCTS Co
L1 ; L1 '
R S S R L1 Cave. Seq.
T T T S N 0,00 0] | | lBl':o( + 2[“] ' o R Lo
R S T B I AT 1y0 0] 114‘ ' o+ | L‘ Le
T Y WO T I L 10421 ) 1y010 3.8 «+2 M Ly
I W R | b 10 43 4oy lylo 0,3,2]" at3 M L)
L b1 L 40 4] 4 lBOlOOO ' +4 NMe1q
N T Y B L 1045 4 1Hoollg' x+tS5 ZolU
N T T T T 1 49,61 | IA 012.14‘1‘ i | @29 Ve .
T S T R N L 1047 l.lyoollq" RBLx+37
T S N L4084 , .HOllﬁL. i 129
L1 L 19,9 4 y 00, 13| | Blx+4]
Ll LT B 1>/OOL| (o' A[."('““l
T N T W LT I’AIOIL""] ' @29
T S N Latg2y 4 |YIO7\‘+I ' M[O("PS'J
TSN Y Y W W v g3y nqollq‘l ' @29
R T ' Ll a4 g 1>’10 2,35 b”’-“"'("]
L1 L 11,5 L. lBL“Tl ' LO(X)
[ S T N S B | FELITL N lqul 1 : nezwq
L1 ; L1 Lt a7y, ‘yro X ‘-{- 5 ' Test For Exit of Loor
T G T ' 1 1 48] 4 16[. ) N @213
L EETLATE N T M 0,2 L"H‘ : | |
TR T L1240 ] 4 C 0253 N @ 30
N T TR T 112 g1 L lB}Clllslg ) | @30
L1 IL L1 L1292 ) 4 1D#)|1|513 '
ST T T T L1233 L1 1C 0421 cl ) y’V\ @0
T T T T R W L 12 34] | LBI T( ?f L
IR S N S W a2 45 ] 1Y1DO 3 5 )
T - L1246, 1Y1OOH'§ :
T T T W B L2470 4 1C%O ©,349|"
S R Y Y T L 12 181 | uC;O;ln?}JS : ZXVL \ :
I T L 4249 , 1@0121418 ) ZXYH L SET Z=O
T S S S P a3 40 4 JC}012~1§1 i zZY (
Ll a3 1 L1 1C,[011H-ﬂ ) Z)( R

LPR B124-1 g CARRIAGE RETURN

PRINTED IN U.8.A, = CONDITIONAL STOP CODK



LGP-30 CODING SHEET
PREPARED FOR: T PAGE OF
LGP-30, RPC-LOCO Users!' frcanizat -~ . 2007, 2. /(p
Joa NO. PROGRAM NO. PROGRAM PREPARED &Y. ?ﬁ?{o‘é‘.}"&ﬁ' CHECKED BY. ODATE
F1-164 ¥ AL l P00L Review 10-9-59
PRGBLEM: - FRACR
r Dovere Precision Soum or (ls\bp RES OR Propurte 00
Proamam eyt cooes | £ | Location S A B] ohenTs NoTes
[ 1: L]
L1 1 1 I N S N N - _
L1 ; ! 0,03 2 Il KBI 1:"(1)()1 | R
T ! L3 3 I H%Dllll{lq _
Ly L L3 g4 ! ICLOllIL"ch 2 X
TR " ! \V L 435 ! Br L'(v} b
Ly 1 143 6 1 19 0,2.,5,2 -
1y 1 113 47 L ICO 2, 5122) > Y
Ly ) 143 (8 ! IBI[ (K ) '
Ly L L 1349 L JML L(v
Ly L | 1440 ! 1[\1012\55 [ €30 '
Ly 1 LR L 1E|O 15,6 \/WW‘VJW
T - 1 L 42 1 A 0,2,4,8
- ! LR 1 1C}01L|‘/‘[18' 2 XYy
L1y ] L 14 4 1 nBJ‘ IL(I)“I)TK
Ly | L 14 5 1 AN%L 1L{\'/"1) .
Ly . 1 46 ‘ MO 244 |
R 1 L 14,7 1 IH(O 2,29 TEMP_SToRAGE T
gy Cn | G E002,63] B
S 1 1 1449 ! A101138 Z XY —
L | L 5,0 ) ,H%o,zﬂ,g Te mp_ Storage []
o R L L5 ! ! xE;OIZI @3 Db R
T ! 145 42 L 1?{“21318 = XV —
Ly ! L 15 13 I 1B;(ZJ_1131<1 .S 1
T T ' ' L1514 1 lE%Q_Lz;lL{'l% (&
Lo 1 L1515 1 qu%ol‘zzlt{:l P& 29
Ly | L 45 .6 | lC%Ol?_,%“} T.5. 1
T 1 L1517 1 AB%Ol'LL“hB 1.8 (T
T . L L1548 L IE‘rOleL{;‘\l‘ ||
O - 1 115 49 ILMIQ'J“L" | & 19
1y 1 L 16 40 1 1A SN T.°z
T S 1 L 46 4! 1 lq G 1 Lf18 - -
L \ L 16,2 1 C”> L{“’ . XY x
e TITY IS R —
LPR S124-2

PRINTED IN V.8 A.

@ CARRIAGE RETURN

= CONDITIONAL STOP CODE



LGP-30 CODING SHEE™
PREPARED FOR: HWPAGE OoF
LGP-30, RPC-L070 Users' Orgarizaii i - POOL ! 3 /4
JOB NO. PROGRAM NO. PROGRAM PREPARED BY: PROSRAM CHECKED BY: DATE -
F1-16lL ROA.L. P00L Review 10-0-59
PROBLEM: TRACK
Dovare Precisioan Sum ofF Sauarz: or Proouvets 0l
'3. . INSTRUCTION g T conTENTS
PROGRAM INPUT CODES | | | LOCATION [7G epaTioN | ADDRESS | b OF ADDRESS NOTES
I
' N SR R |
1
TR R N N U I [ N N R O | N
T T -
D T S B O )00 | 1A50121‘+1 Li L @29 L
T N N S M L0y 1\)/1010131_5? ' N ]
T ! -
I L 19421 1>/OLO 4,5 .
T S N L0033 1Y 0,0,319
O S R L 1034 ] 4 BO O, 3,2 ]
PR S W T T LR 2 ! AOQ~L}'1 ' | ™29 B ~
t ——
T S T S 1 1046 4 1)’1010 EIvAR o
T T T T / L1937 1>/ 0,0,3,3 1
TS T L 10 48] 4 |>/ 0 OJ"“]"{‘ ' _i
TN T W T W L1949 1 S, O 11"“1 ' BLLO“\“\J ‘
ST S T L 1V 00 4 1 Tlo 0,32
N S S ST W LN B 1B|0 2491 2 X
S S N B R LI Nolll'-’l ' ZY
U T N W Y Lot g3 1(‘/\1017\r‘+1“£‘ ' Le |\ .
' E0.24 .20 | 7wwwwwwg A\’
T T L a1 14 | %0121 ]
T S S R LITE N 1M4012v5'1q ' Yw @0
Lol 1146 L1 xCO 2, 50 ) 7?4_ (g
RN TR S W Lt a7t oy BO 2, L('Ci ' X K
I S T W N w. LR N MO NN ) 2 Y .'c?{
T S S LN NOILS 50 | @30 m
L L 12,0 L1 H_LO 14‘3 ' Teme Stolee
S T S ' L 12 g1 Lo M%O‘l,iq ' y‘/\ & o ?U
N U T S S — L 12 42 L1 1C02511 ) ?H i
e N U W m— 11243 Lt LSLC'llls-l i " M
O T S S B a2 341 4 1N 017—4§3 ' n &30 ;f\—
TR T N S Y S L1245 4 IV\IO 2\‘+‘+ : | @ | ~
IR T L 12 46 Lo 1A1r017-1+13 ' TemP ST"KQGE }_
T W W T W L1247 Lo 151‘3111513 ) nNezo
B S S - L 12 18 L 1-,0 21'3/1
D T T W L 1249 L1 1CAO 2 ‘+ 3 ) TemnP. SToRME
T Y T ' L 1330 L 1810 Z 5 ) RH
TR N A S Tt Lo a3 vy IAIOI-Z'IS'J; : [ @30 ‘
] i WOVAL BCBTE. AVvRS, 0. 1076228
LPR B124-1 M CARRIAGE RETURN

PRINTED IN U.8.A.



LGE-30 CORING

SHEET

PREPARED FOR:

LPR 812¢.2

’
@ CARRIAGE RETURN

PAGE oF
LGP-30, RPC-L000 Users! Organization - POOL / G
JOB NO. PROGRAM NO ROGRAM PREPARED B~ TPROGRAM CHECKED BY. DAYE
F1-16L K.OA L. i POOL Review 10-9-59
FROBLEM: e
PEPsoSO P o 01

rrocram mruT coves | §| Locamion | ST 0] covtents NoTes

L1 1: L1

T T N T R S W } ]

S T N Qul2| 161012\151 KH _

N T T AR B 0,243 L - Tem S_;_ R G

TR S T 113 4] 1D01251 ) 930

T S T S T T L35 ] 4 IM 0, 11")(‘1‘} | @] ‘

O N N B L 13 8] 4 IA 0,2,5.0 ’RL.

TR T T N N L3 7)oy JJ"{{OIZI 4,3 T.68. 1

AN T Y Y B L a3 48 4y 15{0121(013 3“/‘/‘1\/\/\/‘1/‘1/\/\/“#&

TR N T N B R L 349 4 1C}0121510 RL—

S N S LA ! 1E%C’a;21’+13 r<. o \

R S S S LR B! 1E- 0,244 HFO002000

T O T Y LI 1O|-1l+1

Y S T LA 3 A\ 12,5, 1 K

Lo b1 JEE LN B 1C 01«15

TSR W T T L 14 15 ) g 180215 % %XYL

RS S S T W L 14,6 ] 4 15,&/,,\1.‘3,0 e

TSR S S W - L4 7] IH;OJ\I’h DL a

T T T Y W L4 8] 4 xC 0120, 2 ‘DL b

TR S N W L 1449 4 IBOXIILJ zXYH

TR B S S S S L 15,0 ] 4 S OIAIS J RH

TS Y T T S P 45 4! L1 1H 02,6, DH b

T S S La5 320 4 L‘EO 2,02

O W S W T | 1 a5 431 4 oy lHOD\I_hO PH&..

L L 15 (4] 4 18}01A13|7 20232 ’POS LTI .:X.’T

SN S T TR S S L 1158 L1 LY%OIZIBIO

Ly L4516 0 | 1B Qiairilp Dha

O S A S B L1917 L1 LSJO 21.413 [ :030

TR S Y S L1518 L1 l—r%olllolb .DHa.: @)

O I W - L1519 L1 LSJIOIZISIS | @30

R S S W L 16,01 L.I—Tl AAxlb >H~p: I

IS T T S S L 16 1 L] 15 0, PR 5

TN S T L 16 42 11[]-1 1'\1'0 DHQ&LT——I

O S T W W | L1831 4 13%0121515 —

CONDITIONAL STOP CODE



LGP-30 CODING SHEET

PREPARED FOR: PAGE orFr
LGP-30, RPC-L000 Users!' Organization - POOL /
JOB NO. FROGRAM NO. FPROGRAM PREPARED BY: FROGRAM CHECKED BY: DATE
F1-16) R A.L. POOL Review 10-9-59
PROBLEM: R TRACK
DoV 02
b INSTRUCTION [
PROGRAM INPUT CODES ; LOCATION  "GRERATION | ADDRESS g OCFO:;“::;:S NOoTES
I
[ N R N B
1
TN N [ I T Y N
T W B Q12,0 0] 4 | T;Cnllll‘{ DHa =13
N T N ' L 10 41 L1 1ui012l‘+lo ' ULN +5’]
Ly L1032 ) IM%OJlI(oIO "L =1 @0
R N U N I | P 19431 ¢ lclolll"h(I ; Do
1 T
Ly LN B nsgollth—} ' DL
RN T W B B EELIE N B 1C40121L{‘17 Dua
N SO T T L 10 46} | IB%OI2-13|(I ) 2023 | 'V\Q%. exIT
PR S S T LN Y |M}0||1515'
P R T S L 40 48] 4 18%017-1"('17 ' PLe
T R L 1949 ] 4 tu%olll?ﬁo ExiT U
N T T L1 N IB} O 147 Dra
T S G Y LA L1 ;T%Cnli e}
O T S T Y S L1142 [ l\./{%olllq"lo HL"*SZ\
T T T T L1143 11 1A=O|2—r"{'1‘+ | & |
L1 L1114 L1 l'q%oxll"hq“
T T R S LY L1 IM_}OIZ‘I 20| ExiT U
T T Y LN B AB}OI 2470 DL o
O S T W Lt a7y 1‘]—}012—1‘1“&'
i J Iﬁl i | | l‘ l8 1 ] |t§012|4—14 ’@I
I Lt a9 ] 4 anolllq'lL"
T
[N S N G N S L1240 L1 J_ﬁolll?ﬂ pAR
1 T
TS T L 12 1 L1 Jugolllq'lo u [°<+5J
Lo 142 32 [ 13}012-1‘1(‘1'3 Dea
Lol La2 43 ] 4 1M3017~1|1"l"
TR Y Y W ' L1240 18%012-1417 Dia
O T Y T Y L1235 L1 frlrolzlll’?
| % L1 L 12 46 L1 4\4‘}017—14’10 (/(E'<+§:]
TS T W ' L a2 Lo 1A%01?~1L{‘LL§‘
T Y W 1 12,8 JR T{OIL (3
[ T S S G a2 0 Woz4 0 UL<45]
I T " W “ o
T T L 4340 L1 lu%ti L1 (07-3|>- T <02-32—) -+
TR W R NS S U P 13t L1 MOill(olo el R
i T WOTAL WCRCE, ATWONE. 6. H87677 R
LPR 51244

@ CARRIAGE RETURN

= CONDITIONAL STOP CODK



LOP-30 CODING SKHEET
PREPARED FOR: PAGE OF
LGP-30, RPC-L000 Users' Org anlzatlon - PO”JL é /é
JOB NO. PROGHAM NO. 'Pn‘)GRAM PREPARLD BY T lvnosmu CHECKED Bv. DATE
- | POOL Review c
F1-16L __RA.L. B . 10-9-59
PROBLEM: - TRACK
DPSOSoPp 02
= - e
PROGRAM INPUT CODES g LOCATION QPEF}A":‘!ZLRTCZ,D)I:RESS N é r c:f'c:;;:::‘sss NOTES
[ =
[ I N '
T
L1 1 } L1 1 N NS WY IS N N e S S - e
T T Q23 2| | | LC&O 114’ Ay DLh - B}
| ; | L1343 L1 C o »‘LJ C’H -ﬁ"”‘%'_‘fo S S
S T S R I LN lB G 2.4 Dy’\ ' D‘fvb_ — e
T S N L3 5] 1 1u te{"{ ‘F’-] " e _
I S S N L1308 4 I%lo 2,31 —
I N R A L3 a7 leolli}ﬂg:;_ e |
' ! I l LE 3 D 2
YIOIOD§0101 ’ﬂ L3 lL.r_-i TN N N N S S p XYL. & 50 I
I T Y R T [NEE N W L L3__ “[ZSI _ §
o A N
R T Lg% 498§ 4 /é “‘ L 1_ - —
A e,
S S T B L4 ) Lo St | @24 .
TSR Y N L4 2|l h} f‘/nv\/n‘/l’jn{h\ ' o
I, -
L4 LI Ill*ﬁlll-‘g "S. 1 o
R T Y Y 114 14 %{OOOQO‘O:O
T T W N L1435 | lB;‘lI‘('X“M '
3
T S L 4 46 [l N DO N A4 DHO«,
TR O S 114 47 [1 O W S T ] ) -’D Lo
-4 .
S 14 )8 LJ T L Z_XYI{
S S S T R L1449 [-1 T S I S 1 2 X
N S Y S S L 15,0 ]:1 O T S W ' ] ) RL-
- .
T Y T L 151 C, T R H
Loy L1542 [:1 L1 1 1 1] ' ZY
1 T
L L1513 [1 T 1] : YU
S U P RN | T
L L Lop 1] L1515 [ | I_JZ
T L1516 Wh W‘M\{{JI
S S S S L1541 134'01215‘13 7&@30
T S [ L 15 8 i 1(1{1011131]‘}“
I { ! ] l
101010101005 L1539 [1 TR VY S ' /_VL - @ O o
T S T 116 ,0 ?10101‘010101010 ""l @ o
T R G S S G L1864 1(11111] DH& @gq
T 1
T W W 148 2 [ ] ] ' D Lk ® 30
T R S T S L 16 43 1\/\1 L‘/WWVW&
T ROYAL NCBEE, ATHINS, 0.H82622K
LPR 8124.2

@ CARRIAGE RETURN

= CONDITIONAL STOP CODE



