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This paper is 8 reglracarnont for a previous paper dated 10/10/56 and con-
ta im more detailed lnformation about the operations as well as new definitions 
for mceptlon cases. 

The general design objectives are : 

1, 	Autornatlc sign control, 
2, 	 Preservatfon of the maximum number of information bits. 
3. 	 Autorn&ia t m f w  to submutlnes break-in) o r  machine gmerated

deffnitions of!exception cases. 
4. 	 Fslcilltlsrs are provided to test any condition o r  part of a floating point

numbgr,
6. 	 Facilitibss are provided 80 tihat multiple precicslon operatiions can be 

easily grogramrn&dwith automatic sign control using the floathg pdnt
Sy8ten 

b 


Floatlng point number8 wfll be defined as consfsting of 64bits asslgned as 
follows : 

1 blt exponent sign

18 bits exponent

1 Bit matis88  sign


48 bits mantissa 

2 bits exception indlcators 


Tf bit8 are requlmd for  gmlaral aarslgnment by the programmer, the exponent can 
b@ 	out to 10 bits, 

A normalized flaathg point number wlll carmiat of a signed exponent in the 
rage-2’3 eG wl mati$$a in the m g e  +i , A unnormal-
!zed floating point nu w1’fl’’bvethe Game exponent r h g e  but the rnmtftsrsaern 
be In the ranges 0 t l ( . b - I d l  0 

The two saxceptlon indicators will be assiqned the symbols I and E if they 
am on. I deanst 8 a numhr  in which the resultant exponent would have been 
gmater than 2If. E danotes a number 111 which the resultant exponent would 

I I have been less than - 212 o r  in certain cases where the resultant mantissa is zero. 
The various conditions by which I and E are indimted will be discussed under the 
various operation codes, 

It 18 assumed that there are five reglstm-8 aassoclatead with the arithmetic 
unit such that before the execution of any instruction, the previous result and 
both operands are avallabls, These registers w l l l h e  Smbeied S, A, R, A’, and 
R’. S will hold all data flowing to o r  from the memory,,. A and 15 will hold the ’ 

result of the opsratlan, A’ and T3’ will  in general hold the contents of -iand c’ 
before the operation was exmuted, IE is assumed that S, A, R, A’, and 2’am 
addressable. 
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It irs asaumed that there is a aign manipulator, M,whlch can be part of 
s 

moat inatmctiom, B will have four states whIch are use sign, hv@&sign, set 
sign glw, and sat elm minus, 

R lpj gtersBumed that t b m  far a normallaation owrator, X, which can be part
of mo#t lrmt.ruetlonfi. It wilt have two states, normalize o r  donot normaltzcsd 
(nciulta 3. 

Tys g~neralall Lnstructionswill have the following sequence of events: 

1. Data into S. 

2, A'R into A'B' 

3. 	 Execute, operation
4, 	 sdt results in AB 


Stom operatiom imply:

1. b a d  A with appropriate register

2, Store S In rspsaified location 


All  a&ditiorrs and multipliclertiona will result in a double length mmtlssa 
ln AB. The signs of A and B wlll agr@@and the exponent of j-:i will always be 
48 lcters than the A except ln c w e  of exponent undefiow. All  divlslon 
opebrsltlons wilt mlsult in b qtaatbnt in A and a remahdGr in E, 

M b a d  A: 1, DataLdto 6 
2, 	 AB into A'B' 
3, 	MS into A(B umllaturbed)

M Load El: 1. Data into S 
2, 	 AD into A%' 
3, 	 MS lnto B (A undisturbd 

X v l  	b a d  AB:1, Data into S 
2. 	 AB A%' 
3. 	 MS isto AB (13 cleared)
4. Norrnallza! AB (Set3 add speratlons for  exception handling. )

M Store S: MS into data location 
ME%torca A: 1. A h t o S  

2, MS into data location 

M Stor@W: 1. 13 into S 


2, M8 data location. 


There wfll probably be M Store A t  and M Stare El operations, 

M ( Rawd md Stor0 A) 1. A P  into AIRt  
2. 	 Round A with respect to high order bit of E. 

(Fotlow rules for mantissa overflow and ex-
p o n d  ov@flow for Add) 

3. 	 A into S 
4. 	 MS into data location 

Clear ABs: 1. A F  into A%' 
2, Clear A md I3 Flxpanents, mantissas, and 

k 

siw, set % OIX In A and 
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