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The layout of the -Floating Point Content of Registers· is not the same 

as that ot the fixed point instructions. There are more conditions affecting 

the final content o£ A. First, has the BEFF been set .or cleared by instruction 

051 Second, what is the relative size of (n) and (v)? FOr these reasons, only 

the Pack and Unpack commands are in the usual format. Since the ari thmetic 

Floating Point cODlDllDds do not change (u) and (v)~ (u)t and (v}f are not included 

in the Contents of Registers of operations 64, 65, 66, 67, 01, and 02. 

The binary point of floating point tmmbers is usually between the twenty

eighth and the twenty-seventh place. Arter the arithmetic pseudo-normalizing \ 

process, the mantissa is in ALJ and the binary point is bet~n '6.3 and A62. 

It mayor may not be normalized. The position ot the most significant bit 

(MSB) indicates what has occurred. It normalized, the MSB vi11 be in A62-

The value of the significant bits depends upon whether rounding has 

occurred. Rounding in effect adds an extra bit to the value of Ca) at '.35 

(unless the addition of the rounding bit carries into '62' in which ease the 

!ina11ei't shirt 1s omitted and the rotmding bit remains added to the value 

of A34-

The value o£ (Q)r will be either (1) the normalized rounded, and packed 

result (IRP), or (2) the pseudo-normalized result (PH). 

BOTE: It A or Q is the v-address of any floating point command other 

than the pack or unpack command (A) or (Q) will be destroyed by the Unpack 

(u) sequenee before the unpack (v) sequence is reached. 



I lnst.ruetions F.loatlDg Add (J'Auv) (Operation: 64 I 
'j Function: Form in Q the normalised rounded and packed f'loating point sum . I 

of (u) and (v). 
-

D Arithmetic (A) .t' (Q)4t ... 
FF Conditions MSB Value ot significant Round Norm Value 

bits 

0 (u) 2:. (v) A62 (~).2(Ue) - (vc)+(v.> 1'es IRP (u) + (v) 

(u)~ (v) '62 (V.).2(VC) - (Uc)+(~) yes BBP . {n} + (v) 

--1 (u)2 (v) (uo)-(vc) 2 2 A61 (~).2(~) - (vc)+(v.) DO PI (u) + (v) 

(uc)-{vC> < 2 ~1-A33 (u.)e2(Uc) - (Ve)+(v.> DO PB (u) + (v) 

(u) L (v) (ve)-(Uc) ~ 2 A61 (V.).2(ve) - (Ue)+(~) DO P!I (u) + (v) 

(ve)-CUe) ~ 2 '&61-'33 (vm)~2(ve) - (Qe)+(~) no PB (u) + (v) 



Instruction: Floating Subtract (FSuv) Operation: 

Ft..mction: Form in the normaJ.ize ) rounde anu pac e J..ooting point 
difference of (u) and {v • 

Q 
, d d 

IE Arithmetic " , (A)f (0\ 
'""f 

FF Conditions MSB Value of significant Round Norm Value 
bits 

-0 (u) ~ (v) A62 (~).2(Uc) - (YC)-(v
m

) yes RRP (u) - (v) -
(u)~ (v) '62 (Vm).2~VC) - (Uc).<u.> yes NRP (u) - (v) 

r 
I 

1 (u).2: (v) (uc)-(vc)~2 A61 Cu.).2 (11c) - C-c)-(v. ) no Pli (u) - (v) m , 

(11c) - (v c )1.2 ~61-A33 (~).2(Uc) - (VC)-(v
m

) no Prf ~ (u)- (v) 

" 
(u) ~ (v) (vc}-(uc~2 ~61 (Vm).2(vC) - <Uc)_(~) no PH (u) - (v) 

I (vc )-(uc )(2 '61-A33 
(Vm).2(VC ) - (Uc)-(Um) no PH (u) - (v) 

I 

I I 



Instruction: Floating Point Mul t1ply (MPuv) Operation: 66 

Function: Form in Q the normalized rounded, and packed floating PQint product 
of (u) and (vi. 

lIE Arithmetic (A)f (Q)r 

'I:J1;I Condition MSB- Value of significant Round Borm Value &1: 

bits 

0 '62 (u.). (v.> yes RRP (u).(v) 

i <u.). (VDl)~t 161 (Ua). (vm) (u).(v) 
I 

1 no PI 

(Um); (vm) '-t ~ (u.). (v.> no PH (u).(v) 

-I 
J 
I I I 



Instruction: . Floating Point Divide (:rnxv) Operation: 67 

I 
Function: Form in Q the normalized, rounded and packed floating point 

quotient of (u) -:- (v) 

II Arithmetic {A)r 
, 

(Q)r 

oFF Condition MSB Value of significant Round Horm Value 
bits 

, 

0 A62 
\ 

(u ) --:- (Va) yes BRP (u) -:- (v) 
m ° 

1 (11m) + (vm) ~ 1 .1.61 (u.' + (vm) no PI (u) -:- (v) 

1 (~)..:- (Va) .t. 1 A60 (11m) -:- (vm) no PI (u) ~ (v) I 

f 
J 
i · 



Instruction: Floating Point Polynomial Multiply (PPuv) I Operation: 01 
, 

Fu! to • 'lc .. ~on: • Q th .. om! l.n . e sum 0 f {' ~ +\.. du t 1/>' In' I \ ,V, an ..... ..,.u.e pro '0 0 ... \~/i. \UJ 

(BE FF should be cleared for the execution of this 
instruction. If it is not the product mantissa 
vill be rounded ~ with one, but with (AL).) 

I 

BE Arithmetic (A)f (Q)r 

FF Condition ~ Value of mantissa Round Norm Value 

0 (Q) (u) >- (v) A.62 (Qu)m_2 (Qu)c-evc)+(v
m

) yes NRP (Q)i (u)+(v)~ - , 
(Q) (u) L- (v) A62 

( ) 2(VC )-(Qu)c ( ) 
vm • + Qu m yes 



I 
Instruction: Floating Point Inner Produet (Fluv) Operation: 02 

Function, Form in Q the normalized, rounded and packed sum of (Qi) and 
the product of (u) and (v). 

(IE FF should be cleared for the execution ot this instruction; 
if it is not, the product ~tissa will be rounded, not with 
Sab but with (Ax,).) 

Arithmetic 

YF Cond! tioD MSB Value of significant Round Borm Value 
bits 

0 (Q)i > (u) (v) '62 (Qm)le2 (QC)i-(UY)c+(uv>. yes IRP (Q)i+(u) (v) -

I 

i 

(Q) ~ (u) (v) ~ (UVm)·2(UV)C-(QC)i+(Qm)i yes .:JRP (Q)1+(U) (v) 

I 



Instruction: Floating Point Unpack Operation: 0) 

Function: trnpacIt (u) replacing (u) with (u.) and replacing (vc ) with II 
(uc ) or its complement if (u) is negative. The characteristic 
portion of (u)r contains sign bite. The sign and mantissa 
bits of (v)r are cleared to zero. 

Contents ot Register" Storage Position Arter Operation 

u v u v MSB Value of bits Round 

Me MDorMC (u ) (ue ) No change 10 change 
ar JIl 

I '34 MD A (u.) - (ue ) no 10 change t 
I 

Q (11m) 110 change (uc ) -_ .. 

I , 
MDorlC - (Ue) ~61 (Am)! DO Bo change 

A I 
A I 

(Ae )! 50 change - - 134 I no 
~ 

Q - 1 - ~6J (Am)! I no (Ae)! t I 
MD or Me I (ue ) 

. i 10 change 

I 
(~)! - ~ 

f 
Q A - - AJ41 (~)i no (~)1 

Q - -- I 10 change ~ (~)i 

I 
I 

~ : 
i I i I i i 

-



Instruction: lIormallse, Round, Ie Pack (1fPtlv) Operation: 04 

FUnction: Replace (u) with the normalized rounded packed floating point 
( ) number obtained from the possibly unnormallzed mantissa in ui 

and the biased characteristic in (v)c. 

It is assumed that ~ u) i has the binary point between .u.n and ~6 
(Cu)i is sealed 2-2 ). 

J 

Storage }ontente or Redsters &: StorSR8 Position After OPeration 

,Class (MC)c (MD)r (l)f 
, 

(Q)r or 

u v u v MSB Value of bits ~d 

I MDorMC lIRP(u)+(vc ) 110 change '62 (lla)t yes Bo change 

I 

1 
t 

Me I or 
MD A 'lRP(u)+(vc ) - '62 (Um)r yes 10 change 

Q RRP(u)+(vc ) - A62 <v.)r . 18s 10 change 
i 

Ie I I I 
Me - 50 change A34 IRP(Aa)i+(vc) 

1
188 ilo dhange i ~ 

A 

I I I I 
I 

A - I - i A34 ! IRP(Aa)i+(ARc)i 788 10 change I 

Q - - 134 IRP(Aft)i+(Qc) yes 110 change 
I ' -

f 

10 c~6'1 
I IRP(Q)i+(vc) MD or Me - I A62 i (U.)t Iyee 

I I 
Q A - - ·1 A62 i (um)r I:: IBRP(q)i+(~)i I I 

Q - I - I A 1 ( ) IIRP(Q) +( ) ~ 
i i ~ 1 



Instruction: Floating Point Normalize Exit (OJ) It Operation a 
L 

J'unction: 
. f 

< t 

If J=O cle8r the norDI8li.se exi't flip-flop (de signated IFF); 
set D'F to 1 

(a) . The re8Ults or &e;'\1Dg 107 H 1 Is set forth in the 
. ~Contentsot Registers· 

11. .. \ 
\"'1 Vben In' is set to :1, it will rf;tJD81n set until cleared 

b)" a.nother OJ - inttructioft 

t c) JIJr must be cleared tor FP, fi, and _' !Dstruet1oDe 

if J-1 
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