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Double Precision Floating Point Addition, MU OPAl 

E. M. Zographos, February 21, 1957 

Midwestern Universities Research Association, Madison, Wisconsin 

PURPOSE 

To add two double precision floating point numbers. 

METHOD 

Accuracy; Let (A + B)* be the computed value of the double precision 
floating point sum and (A + B) the true value. Then 

I(A + B)* - (A + B)/< Zs. 2-53 

where 

s =the floating point exponent (not the characteristic) of either 
A or B, whichever is greater in magnitude. 

USAGE 

Calling Sequence: 

UA SAP MURASS 

Loc. Instruction Loc. Instruction 

0< TSX OPAl, 4 0( BTSX A 4 
U<+1 Return 0<+1 Return 

Upon entry to the subroutine, the most significant part (MSP) of A, AI' 

must be in the AC and the least significant part (LSP) of A, AZ' in the MQ. 
The MSP of B, B1, must be in location COMMON and the LSP of B, B2, in 
location COMMON + 1. The MSP of each of the numbers must be in 
normalized form and the LSP must have a characteristic 27 less than the 
characteristic of the MSP. 

Upon exit, the MSP of the sum will be located in the AC and the LSP in the 
MQ. The MSP and LSP will have the same sign and the MSP will be in 
normalized form. 

No test for underflow or overflow is made in this subroutine. 
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Space Required: 

UA SAP MURASS 

32 words program at; DPAI A 
4 words temporary at; COMMON T 

CODING INFORMATION 

Timing: The minimum time is . 6 ms. and the maximum time is 1. 4 ms. 
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OPAl 
R!M ~'At MURA DOUeL£ PIECfstON F~OATING POINT AOO,TJON 
STQ COMMO~+2 STORe A(2'
FAD eOM~ON A(I. + afl)
5tO COMMON+! STORE MSP 
PX.D 0,0 eLEA~ AC 
L~5 I! L5P TO AC 
'40 COMMON+! +A(2) 
PAO COMMON.t +8(2)> 
''0 COMMON.' + MSP OF A(1) + B(l)
a10 COMMO" STORE' MSP 0" SUM 
TOP OP41+24 
TM' O~Al+2' H!R£ JF NO A, OUT I" AC -
eue OPAt+30 ~F.~E IF Me ~. AC +. - 1 '" 3'TH etT
"0 (OMf40N+' 
~L" eL!A~ Af
.QL 9 $!PARATE CHA~ACTE'RI$Ttc 
LG~ 27 'BOM F~A(TtON OF LSP 
"E OPAl+?? 'F Z£~O. TRANSFE~ 
SSM ~ FIACTtON OF LSP 
.o~ QPA\+'1 1~'RA~TtQN·· 
IT" ¢O"MO~+l
Qt. eO~MON+1. COMBINE C~AQACTERtSTlC AND F~ACTrON 
~LS (i~MONtl -f,.$P '" .. 
..It' E!QMMON+' .' M$~ 
'R~ I.. OUf 
lP~ D'A\+2' ~!,r l' MQ ., OUT IF AC + 
API) f)A.'~JO tt£IitF tF' f!fQ +, AC"". +~ t~ '5TH eJf 
'~A QP~1+~2 
CL~ CQM~~ HER~ IF ~sp.o. REP~ACf MS' 
LRS .. S'G~ OF ~s, ~£PLACES S'G~ OF LS'"4 l-tf OUT '., . 
OtT O~Q009QQ~OOl CONSTANTS 
oet ()OlQ()~OO()o'Qti 

MU 
I)PAl 
0'.1 
O.Al 
1)'''1
OPAl 
O'Al 
O'Al 
0••1 
OPAl 
O~'l 
b'Al 
0"1 
OPAl 
oCtAl 
0••1
0",;
0'A,1
OPAl 
DPAl 
OPAl 
OPAl 
o"t 
OPAt 
OPA't 
O'~J0"'.1
OPAl 
OPA.l 
DP..1 
0'"
OPAl 
o'~~ 

DPAl 
0001 
4)00%
000' 
0004 
0005 
OOOJ 
0001 
0008 
0009 
0010 
0011 
00lZ 
001' 
001+
001' 
0016 
001'
001. 
0019 
OO~Q 
0021 
oo~~ 
OO~1 
002+ 
O~2' 
0026
0021 
0028 
0029 
0030 
00'1 
0012 


