
REPLACE INSTRUCTIONS 

21 Replace Add RAuv: 

Form in A the sum of D(u) and D(v). Then replace (u) with <Aa)o 
'23 Replace Subtract RSuv: 

Form in A the difference D(u) minus D(v)o Then replace (u) with 

(A
R

) 0 

27 Controlled Complement CCuv: 

Replace (AR) with (u) leaving (AL) undisturbedo Then complement 

those bits of (AR) that correspond to ones In (v)o Then replace 

(u) wi t h (Au)., 

54 Left shift in A LAuk: 

Replace (A) with D(u). Then left circular shift (Al by k placeso 

Then replace (u) \'lith (AH)o If U = a, the first step is omitted, 

so that the initial content of A is shlftedo 

55 Left Shift in Q LQuk: 

Replace (Q) with (u). Then left ciTcular shift (Q) by k placeso 

Then replace (u) with (Q)o 

SPLIT INSTRUCTIONS 

31 Split Positive Entry SPuk: 

Form S(u) in Ao Then left circular shift (A) by k placeso 

33 Split Negative Entry SNuk: 

Form in A the complement of S(u)o Then left circular shift (A) 

by k p1aceso 

32 Split Add SAuk: 

Add S(u) to (A)" Then left circular shift (A) by k placeso 

34 Split Subtract SSuk: 

Subtract S(u) from (A)o Then left circular shift (A) by k placeso 

.. 7·. 



TWO-WAY CONDITIONAL JUMP INSTRUCTIONS 

46 Sign Jump SJuv: 

If A7l • I, take (u) as NIQ If A7l • 0, take (v) as NIe 

47 Zero Jump ZJuv: 

If (A) is not zero, take (u) as NI. If (A) is zero, take (v) 

as NIo 

44 Q-Jump QJuv: 

If 035 • 1, tl:lke (u) as NIo If 035 • 0, take (y) as NIo Then 0 

1n either case, lett circular shift (Q) by one plaeeo 

OOE-WAY CONDITIONAL JUMP INSTRUCTIONS 

41 Index Jump IJuv: 

Form in A the difference Den) minus 10 Then If A71 a 1, eontinue 

the present sequence of instructions; if A71 • 0, replace (u) 

with (AR) and take (v) as NI. 

42 Threshold JumpTJuv: 

If O(u) is greater than (A), take (v) as NI; if not, continue the 

present sequence. In either case, leave (A) in its initial 5t8teo 

43 Equality Jump EJuv: 

If O(u) equals (A), take (v) 8S NI; it not. continue the present 

sequence. In either case leave (A) in its initial st8te o 

ONE-WAY UNCONDITIONAL JUMP iNSTRUCTIONS 

45 Manually selective Jump MJjv: 

If the number j is zero, take (v) as NIo If j is I, 2, 3, 4, 5~ 

6, or 7. and the correspondingly numbered MJ selecting switch 

is set to "jump", take (v) as NI; it this switch is not set to 

"Jump", continue the present sequence g 
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37 Return Jump RJuv: 

Let y represent the address from which CI was obtained. Replace 

the right-hand 15 bits ot (u) with the quantity y plus 1. Then 

take (v) as Nl c, 

14 Interpret IP~ 

Lf~t y represent the address from which eI was obtained ci 

the right hand 15 bits of (Fl) with the quantity y + lQ 

take (F2 ) 85 NI. 

STOP INSTRUCTIONS 

56 Manually selective Stop MSjv: 

Replace 

Then 

If j • 0, stop computer operation and provide suitable indicationo 

If j ~ I, 2, 3, 4. 5, 6, or 7. and the correspondingly numbered 

IS selecting switch Is set to "stop". stop computer operation 

and provide suitable indication o Whether or not a stop occurs o 

(v) 15 NI • 

. 57 Program Stop PS --

Stop computer operation and provide suitable indication o 

EXTERNAL EQUIPMENT INSTRUCTIONS 

17 Interpret.ive e:xternal Function EF-v: 

Select 8 unit of external equipment and perform the function 

designated by (v)o 

76 External Read ERjv: 

If j • 0, replace the right-hand 8 bits of (~) with (lOA)J 

77 Hxternal Write EWjv: 

If j= 0, replace (lOA) with the right-hand 8 bits of (v)o 

Cause the previously selected unit to respond to the information 

in 10Ao 



61 PRint PH-v; 

Replace (TWR) with the right-hand 6 bits of (v)o Cause the type-

writer to print the character corresponding to the 6-bit codeo 

63 ~Unch PUj v: 

Replace (HPR) with the right-hand 6 bits of (v)o Cause the punch 

to respond to (IIPR) 0 If j = Ov omi t seventh level hole; if j = 10 

include seventh level h01eo 

External Function EFuv: 

Select a unit of external equipment and perform the function 

designated by u and (v)o 

SEQUENC~D INSTROCTIONS 

71 MultiPly MPuv: 

Form in A the 72-bit product of (u) and (v)v leaving in Q the 

multiplier (u)o 

72 Multiply Add MAuv: 

Add to (A) the 7'2-bi t product of (u) and (v) t leaving in Q the 

multiplier (u)o 

73 Divide DVuv: 

Divide the 72-bit number (A) by (u), putting the quotient in Qv 

and leaving in A a non-negative remainder Ro Then replace (v) by 

(Q)o The quotient and remainder are defined by: (A)i = (u),O 

(Q) + R. where 0 '5:.R -=-I<u)\o 
contents of AQ 

74 Scale Factor SFuv: 

Here (A), denotes the initial 
1 

Replace (A) with D(u). Then left circular shift (A) by 36 places o 

Then continue to shift (A) until A34 ¢ A350 Then replace the 



right-hand 15 bits of (v) with the number of left circular shifts, 

k, which would bo necessary to return (A) to its original position o 

If (A) is all ones or zeros, k = 370 If u is A. (A) is left un­

changed 1n the first step, instead of being replaced by D(Aa)o 

75 RePeat RPjnw: 

This instruction calls for the next instruction, which will be 

called Nluv g to be executed n times, its "u" and ttv" addresses 

being modified 0:' not according to the value of j 0 Afterwards 

the program is continued by the execution of the instruction 

stored at a_fixed address Fl. The exact steps carried out are: 

(a) Replace the right-hand 15 bits of (F l > with the address Wo 

(b) Execute Nluv v the next instruetion in the pr~gram, n times o 

(e) If j = 0, do not change u and Vo 

If j = lv add one to v after each executiono 

If j = 2, add one to u after each executiono 

If j = 3, add one to u and v after each executiono 

The modification of the u-address and v-address is done in 

UAK and VAKo The original form of the instruction in storage 

is unaltered. 

(d) On completing n executions, take (F l ), as the next instruction o 

FI normally contains,s manually selective jump whereby the 

computer is sent to w for the next instruction after the 

repeato 

(e) If the repeated instruction is a Jump instruction, the occur­

rence of a jump terminates the repetitiono If the instruction 

is a Threshold Jump or an Equality Jump, and the jump to 

address v occurs, <Q) is replaced by the quantity J. (n-r), 

where r is the number of executions that have taken pIaee o 



FLOATING POINT INSTRUCTIONS 

64 Add FAuv: 

Form in Q the normalized rounded packed floating point sum 

(u) + (v)o 

65 Subtract FSuv: 

Form in Q the normalized rounded packed floating point difference 

66 Multiply FMuv: 

Form in Q the normalized rounded packed floating point product 

(u) 0 (v)o 

67 Divide FDuv: 

Form in Q the normalized rounded packed floating point quotient 

01 Polynomial Multiply FPuv: 

Floating add (v) to the floating product (Q). 0 (u)v leaving the 
1 

packed normalized rounded result in Qo 

02 Inner Product Fluv: 

Floating add to (Q). the fl08ting product (u) 0 (v) and store the 
. 1 

rounded normalized packed result in Qo This instruction uses Me 

10c:ation F4 = 00003 for temporary storage, where .(F4)f = (Q)io 

03 Unpack UPuv: 

Unpack (u), replacing (u) with (u)M and replacing (v)c with (u)c 

or its complement if (u) is negative. The characteristic portion 

of (u)f contains sign bitso The sign portion and mantissa portion 

of (v)l are set to zero. 

NOTE: The 5ubs(:ripts M and C denote the mantissa and charaeteri-

stic por1ions. 
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04 Normalize Pack NPuv: 

Replace (u) with the normalized rounded packed floating point num­

ber obtained from the possibly unnormalized mantissa in (u)l and 

the biased characteristic in (v)co 

NOTE: It is assumed that fU)i has the binary point between u27 

and u26 , that is, that (u)i is scaled by 2-21
0 

05 Normalize Exit NEJ-: 

If j = 0, cloar the normalize exit flip-flop (designated NFF); 

if j ::: 1, set NFF to 1. 

(a) When Nli'(4'" is set to 1, the normalize, round, and pack sequence 

of each of the subsequent floating point instructions is 

omi tted o Fe)l FA, FS, orFD, the result is a quasinormalized 

double-length mantissa in At with the units position at 8 61 

and sign bits to the left; while for FM the units position is 

at a62 with sign bits to the left. 

(b) If NFF is set to 1, it will remain set until it is cleared by 

an NEj - i 11 5 t or U C t ion. 

(e) NFFmust be cleared for the FP, FIQ and the NP instructions o 

TERMlNOI.DGY· 

WORD LENGTH 

36 binary digits (bi~s) 

INSTRUCTION \iORD 

oc u v 

6 bits 15 bIts ; 15 bits 

oc Operation code 

u First execution address 

v Second execution address 
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For some of the instructions, the form jn or jk replaces the u address; 

for others the form k replaces the v address. 

j one-digit octal number modifying the instruction 

n four-digit octal number designating number of times instruction is to 

be performedo 

k seven-·digi t binary number designating the number of places the word 

is to be shifted to the left~ 

MC 

Q 

A 

Me 

00000-37775 

37776 

3"{777 

40000-77777 

ADDRESS ALIJ)CATIONS <OCTAL) 

16,3820 36-bit words 

1 36-bit word 

1 72-bit word 

16,384 36-bit words 

* The full 16,a84 words of this MCS bank is available for data 
. transfers between MCS and external deviceso 

FIXED ADDRESSES 

F 1. 00000 or 40001 

F2 00001 

F3 00002 

F4 00003 

ARITHMETIC SECTION REGISTERS 

A 7:~-bi t accumulator wi. th shifting properties 

right hand 36 hits of A 

left hand 36 bits of A 

36-bit register with shifting properties 

x 36-bit exchange register 

NOTE: Brack~ts denota contents of, for example, 
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(1\) means contents ot A (72-bit word in A)i 

(Q) means contents of Q (36-bit word in Q) 

WOllD EXTENSION 

D(u) 72-bit word whose right hand 36 bits are the word at address u, 

and whose left hand 36 bi t s are the same as the left most .bi t of 

the word at u o 

S(u) 72-bit word whose right hand 36 bits are the word 8t address u, 

and whose left hand 36 bits are zero. 

O(Q) 72-bit word - right hand 36 bits are in register Q, left hand 36 

bits are same as left most bit in reglstei Qo 

seQ> same as D(Q) except left 36 bits are zeroo 

D<-\) , S(Aa) are similarly def:lnedo 

L(Q) (u) 72-bi t word - left h:and 36 hi t5 are zero, right hand 36 bi t5 are 

the bit by bit pr~duct of corresponding bits ot (Q) and word at. 

address uo 

L(QQ) (v) 72-bit word - left h,and 36 bits are zero, right hand 36 bits are 

the bit by bit product of corresponding bits of the complement 

of <Q) and word at address Vo 

An increase in the versatility and efficiency in the XU-12 will be 

realized by the inclusion of certain additional instructions in the repertoireo 

Such instructions are given in the following list~~~ be added-aoeaydtng 
.......-;------. . 

~~~e-c~~e~j.nstruction repertoire for .tbe -1 

~~J.tJll-thr8e-.moP!_~"~ __ "after ~ihe(ini:!JltJQJ10f .. the ~.~.!~~1.~.pmellt.progr8m~ 
(1) Generalized Repeat - This will add an increment from 8 30 bit static 

register to UAK or VAK or both or neither depending on the value 
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(2) Internal Function Commalnd - This command will be used to set up cer-

tain cond! tions in vari'ous registers and als~ to res.d these regilterso 

The OAK part will contain either information bits or an adrelso As 

As an example. the internal lunction command will be used to load 

the increment register for the generalized repeat. As another ex-

ample, the internal lunction will be used to read th,e error register .. 

(3) Increment Next Instruction - This command which Is a eO~8nd code 

and/or address mOdifier. will add the (u) to PCR of the next instruc­

tian D SUCh modifiers can be obtained from any memory loeation D 

(4) Add Add Command - This command will add (1.1) to A and then add (v) to 

A. 

(5) Magni tudinal ThrE'shold Jump - This command will compare the absolute 

value of (1.1) with the absolute value of A, and it (1.1) is greater 

than A jump to 1I-/for the next ins truet! ono 

(6) Polynomial Multiply - Multiply the contents ot A by (u). then shilt 

right the number of positions indicated by the polynomial shift 

register then add (v) to Ao 

(7) Split Threshold Jump - This command will be executed In the same 

manner as the tht'es hold jump, except that the spi its ubtractand '< 
split add sequen(:e will be used in place of t.he double extension 

subtract and addo 

(8) Right Shift - In A shift (u} in A I..,plaees to the right and store 

A bel e kin (u ) It 

(9) 

(10) 

(II) 

V tc. u command - transnlli t V of (u)' to U of (y). 

U t() v command - translt,it U of (v) to V of (u). 

Split Equality Jump - 1'hls is the same as the equality Jump, except 1 
that split subtrclct and split add, sequences' are used in place of r L, 

the double length subtract and double length add • 
.! 



· "The execution time of instruction will be reduc~d by a factor of at 

least two throu~dh the use of a I-megacycle clock rate <the arithmetic s~quencc 

speeds are increased by a factor of 8 or mo~e)o The clock rate will be derived 

from a master o:,cillator whose fre(IUency will be adjustable for mSl"ginal check-

ing purposeso 

Every effort will be made to preserve compatibility with existing 

1103A/II05 programs o In the area (]If storage address, however, some modifi-

cations of programs will be required o The Q and A addresses will be cb~nged ~ 

from 31000 through 31177, to 37776 for the Q register and the aecumulator will 

be changed from 32000 through 37777 to 377770' Tbi s change is necessary to 

eliminate use of a full 4096 word group for, the two arithmetic register ·ad­

dresseso The addresses 37776 and 37777 in\m..ag~etic core storage will be usable < 
in block transfers but will not be accossiblQ by pl"ogram instructions" The 

addresses 40000 through 77717 which at present are the drum addresses, will 

now address a second bank of 16,384 words of magnetic core storageo Therefore, 

we will have p;rogram compatibility with the exception that the A and Q addresses 

must be changeda This would be similar to the change-over from 1103 to 1103A. 

50202 Arithmetic Unit 

Fixed and Floating Point Arithmetic facilities will be standard. BasiL. 

arithmetic times: will be reduced by factor of 8 or more o This time improvement 
"' 

will be obtained primarily through the use of a 4 megacyc;l"e arithmetic sectiono 

Additional time improvements will result from changes in arithmetic processes 

such as grouping and translation of accumulator stages to reduce borrow propa-

gation time o 
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5.3 High Speed Core Memory 

The hi gh speed storage of the XU-72 wi 11 be a 36-bi t. parallel, c,o-

incident currellt, magneti C ~:;ore mE~mory arranged .in two banks of 16,384 words 

eacho Access time for any address will be 10 5 microseeond.W single storage 

references and cycle time of the JIlemory will be 3 mlcroseconds. 

The addresses will range from 00000 through 37777 and 40000 through 

77777 for the two core banks, respectlvelyo The lower order range of addresses 

will be those presently used in the 1103A/II05 computers, for 3-4096 word core 

banks and the A and Q registerso Addresses 37116 and 37771 will be reserved 

for A and Q registers in place of the address group 31000 through 37777 now 

reserved for these registerso The higher range of addresses, 40000 throug~ 

77777 will be those presently used for magnetic drum storage in the 1103A/II05 

computerso 

from the I/O Controller. 

Either bank of memory may be accessed from the Central Computer or 

These two banks of memory are independent of each ~ 
other and may be accessed simultaneously via a combination ot the above men- -

tioned controlso 

504 Input/Output Controller 

The I/O controller receives commands from the Central Computer via an 

External Function Instruction (EF) and without further program intervention q 

controls the transfer of data between High Speed Core Memory and arty of the 

Input/Output unitso 

On transfers betwee~ Magnetic Drum Storage and High Speed Core MemorYq 

a single EF instruction is sufficient to transfer 4096 words between designated ~ 
drum and core storage address groupso 
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On trans fera between Ma(Jn~t i(; Tape Storage or Punched Card Equipment 

and High Speed Core Memory, a single EF' instruction is sufficient to transfer 

up to 4095 blocks of up to 120 words eachQ The designated number of block. ~ 

are transferre~ without further program intervention, started in the core 

address given in the EF instruction. ~ I~ 
One Magnetic Drum ~~cfr~nit. up to 4 magnetic tape control unitJ~ 

one punched card unit or one line printer may be controlled by the I/O 

controller o 

The Magnetic Drum Systom provides the 

i I~ 
XU-72 with ~arge vol 

5 0 5 Magnetic I)rum Storage 

access memory In optional capacities of up to 2,097,152 - 36 btt words. The 

proposed drum storage system consists of a drum control unit and from 2 to 8 

high density tlying head drums o Each ot the 2 to 8 physical drums will be 

s.ub-divided into 16 logical drums; each logical drum has a capaci ty of 1~184 ~ 

words. The lIaxiplUm optional system woul~ prov\de storage capacity eqpal"to. 

128 ot the 1103A Computer drums. 

Data transfers between magnetic drum and magnetic core storage will be 

in blocks of 4096 words onlyo A single External Function (EF) instruction 

will initiate the block trarlsfer and will be made up of the followin~ 

a) 1 bit selecting Ma~fnetic Drum Control 

b) 7 bits, selecting logical dr~m 

c) 2 bits, selecting one of 4-4096 word drum groups 

d) 3 bits, selecting core bank and 4096 word group 

e) one bit designating direction of data tran8fel~drum to core or 

core to drum", 

The tlying head drum used will be approximately 22" in diameter and 

rotate at 1750 RPMo The recording density, ~"i .. will then give a" 
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word rate of 500 KC or a period of 2 mi~rosecond8 between wordso In order to 

match the core speed for efficient block transfers, an interlace of 4 will be 

used in all drum referenceso Words may then be transferred in or out of con-

secutive addresses since the drum word interval will be 8 microseconds and the 

magnetic core storage cycle time will be 6 microseconds. Transfers between 

drum and core will commence at any angular position of the drum and thus will 

always require one drum revolution (34 milliseconds) for a 4096 word block 

transfero 

50 6 Magnetic Tape Storage 

The Magnetic Tape Stora.ge Units will employ solid state, high pertor-

mance, compatible tape handlers and will have the operational characteristics 

similar to the 1103A/II05 Mannetic Tape Systemo 

Programmable optionl; include recording or reading variable block length 

and fixed block length (UNIVJ~CJ modes and reading in the continuous data input 

mode" Recordin~f densities of 128 ppi for Un'ivac compatibility, 250 ppi, or' 

higher, for high performance opera,tion, and tape speeds of 100 ips and ISO ips 

are supplied. ~f) 

A maximum of 12 tape handlers may be controlled by one tape contro~ '. 
unit o Up to four tape control units may be employed with a total complementff~ 
of 48 tape handlerso In the maximum syst~m. four tape hand~ers may be operat --------ed si~ultaneouSl~ moving more than one million 

50 7 OtherP,eripheral Devices 

Engineering design 

manpower and cost estimateo 

Punched Card Equipment 

Pu~hed card reader may be attached on line to an Input/Output channelo 

Card rate will be 300, or more, cards per minuteo 
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/%~ '-) 
A card punch may also be attached to an IllP~t/Output channel in an on 

/ ' /. l 
Ii ne manner and wi 11 operate at a rate of ___ lS_O,?rdS per mi nute. l# 

A line printer v operating at 600, or rno.re,' lines per minute may be 

connected to an Input/Output channel o 

5 0 8 Supervisory Desk Console 

Indicator lights and controls for oper.ation and maintenance of the 

computer will be located on a desk type consoleo Location of the desk will 

be flexible to accommodate variations in arrangement of the computer eabinetso 

Human engineering will be applied in the Console design so as to mini-

mize the physical size but not limit the operational controlo 

509 Physical Characteristics 

5 0 9 Q l Cabinet and Floor Layout 

The XU-72 will be housed in modular cabinets, each approxilI8tely 60" 

wide, 30" deep and 12" higho Exclusive of tape handlers, ·drums, operators 

console and other peripheral devices and assuming use of two tape ch8n~elso 

four cabinets will be requiredo Tentative assignment of sections of the 

machine to the cabinets Is as follows: 

10 Central Computer 

·20 Two 16,384 word banks of High Speed Core Me~ory 

30 MagnetiC Drum Control and I/O Control,ler 

40 Two Magnetic Tape Channelso 

The 60 inch cabinets will consist of two identical sections, each 

capable of mounting 750 chassis cards on 3 panelso The panels will be ar­

ranged in a 3-deep configuration with the outer 2 panels hinged for access to 
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the cantero Air intakes, filters and blowers will be housed in the base of 

the cabinet and room air will be forced up through the chassis card array and 

exhausted from the top of the cabinet. Each cabinet will contain all power 

supplies required for use within the cabinet so that additions or deletions to 

the system will always be self powered 0 Power supplies will be located at the 

top of the cabinets to minimize generation of heat near the electronic cireuit 

component s 0 

Interconnection between sections of the system will be made through t,he 

base of the cabinets o The cabinets will be mounted on a shallow false floor to 

conceal the cable conneetions o Th«~ initial floor layout will have all cabinets 

abutting each other in a single row to minimize cable lengths o Magnetic Drums 

and tape handlers will be arranged in rows parallel to the electronic system 

cabinetso Other configurations wiJll be pOSSible, depending on the limitations 

imposed by cable length restrictionso With a full complement of tape handlers 

(assume Uniservo II) and magnetic drums, the XU-72 system will require a floor 

area approximately 20 x 40feet t not including maintenance lael11tie5 0 

50902 Power and Cooling Requirements 

Individual power supplies, located in each cabinet 0 witl supply the 

approximately 2 KW of DC powc~r required by the electronic circuits 1n the 

cabineto Additional DC supplies w1.11 be located in Magnetic Drum Control to 

supply approximately 4 KW for a maximum of 8 drums, and in each Magnetic Tape 

Control Uni toto provide approximately ~:...KW for a maximum of 12 tape hflndlerso 

Primary power for the OC supplies will be obtained from a motor-

alternator set generating 400 cycle, single phase powero The M-A set will 

serve to isolate line voltage transients and provide a 400 cycle source to 

enable use of compact, Hfficient OC }power supplieso An alternator capacity 

of approximate13' 20 KVA would be requi redo 
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Additional AC power (230V, 3 phase, 60 cycle) will be required at a 

rate of 1 KVA per drum and 105 KVA per tape handler o The 60 cycle power will 

be controlled by a stabiline voltage regulatoro 

All electronic circuit components will be cooled by forcing air at 

room temperature through the cabinets o Temperature control must be provided 

by the customer to keep room air temperature in the' range of 650 to 80oFo 

Use of Uniservo II will require cooling water at a rate of 3 1/2 gallons per 

minute for each tape handlero Water temperature must be from 450 to 50°F and 

in the pressure range of 13 to 45 PSlo 



60 0 Auxiliary Equipment 

An auxiliary equinment desk provided with the X0-72 will contain 

facilities for 'reading and punchingo'f paper tape and a typewriter 

for monitoring comnuter replies o Capabili~ie. of the equipment will be 

equivalent to ~hat now provided for 1103A and 1105 Computers and will include ~ 

paper tape reader -~".!!R§'""'tn.!Jt!m~,;!~t:i;; .. p$per tape punch - 60 cps minimum; and 
... , ........... n. . •• , .: ••• :;.c.:.,;",; •.•• \.~; ..... -,,:.,;~ ..... .. 

tynewrtter - 10 cpso Higher performance units will be included if available 

early in the de'velopment programQ., 

7(10 Maintenance Facilit.ic~s 

Provision of facilities for efficient maintenance will be a major 

factor in the dosign of XU-7:~o Some of the features of XU-72 which will 

speed and simplify system maintenance are the following: 

Chassis types will be held to a minimum and adequate spares of each 

type recommended for each installation o 

The chassis design will bring strategic test points to the outer 

edge of the dard, allowing eosy access for electrical checkingo 

To a large extent, each cabinet will contain its own maintenance 

indicators and controls, and will be capab18 of independent operational testo 

Marginal checking fa(~llities will be providedo Varying of clock 

frequency appears the most feasible means of matginal test at this time o 

Adequate tes trout! nes will be genera ted as part of the XU-72 development o , 
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10 0 1 Development Cost 

The engineering activity in this program includes all design, develop-

ment, product engineering, drafting and publications efforts required to 

accomplish the XU-72 System 9 as described in this proposal o Necessary 

engineering supervision costs required to construct the XU-72 prototype and 

all engineering test costs involved are included o The Manpower/Cost Extension 

Chart, attached u provides the engineering cost information o Coats for drafting 

publications, manufacturing required for engineering test models and mathe-

matician/programmers, are li~:ted in the breakdowns o 

Costs which will be incurred as a result of programming services to 

System use~so generation of autO-COding programs and the building of library 

routines are in the category ·of Sales Support and appear elsewhere o 

10 Q 2 System Manufacturing Cost 

The manufacturing cost of the XU-72 System, described herein, and 

listed in the Manufacturing (:ost Summary, is derived from a cost estimate 

provided by the Manufacturin~f Cost Estimating Department on December 30 1958 0 

The engineering prototype and the early production models are estimated 

according to the attachment o with these exceptions. viz. the engineering 

prototype test costs are included in the development cost and the installation 

costs may not be applicable, therefore o the total manufacturing should be 

appropriately reduced o 

Manufact.uring Cost Summary 

Three XU-72 Cabinets. $3960 (includes 
cabinet sosce for the Central Computer, 
Drum Control and I/O Controller, and 
Tape Control 
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COMPANY CONFIDENTIAL 

3100 Printed Circuit Cards. $70 (for the above) 

Back Panel Wiring (for the .bove) 

Two 16.384 Word Core Memories @ $152,821 0 

Control Console 

Inter-Cabinet Cabling 

False Flooring 

Twenty ~rape Handlera@ $6809 (Uniservo II co~t 
used as reference) 

Motor Alternator and Switchgear 

Stabiline Regulator 

Sys terns and Un! t Tes t 

Installation 

Eight Drum Storage Units. $15,974 0 

TfJrAL 
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COMPANY CONFIDENTIAL 

$217,0000 00 

31 G315000 

305,642.00 

34. 740 Q OO 

7.361~OO 

136,180o~ 

4,560000 

1.432000 

56,160000 

23,921 0 00 

127 9 792,,00 

$969,9570 00 



() 
o 
~ 

~ 

ERA-891-V {REv. 3-SS} 

LABOR 

CLASSIF ICATION 

Electrical Eno 

.cbaniea1 Ena 

IT~chnild::an~ 

Draftina 

iSoecifications 

Ind. Desion 

G 
R 
A 
D 
E 

1st OTR 59 

APR MAY JUNE 
ArT "Ir\l.J I"\l:"r 

27 28 28 

5 6 6 

12 16 16 

4' 6 8 

1 2 2 

1 1 1 

PROP<5AL 

2nd OTR 59 3rd OTR 

JULY AUG SEPT OCT NOV 
,1\" I:"l:"n .... An 11.00 ... 11. 'V 

28 28 28 28 28 

6 6 6 6 6 

16 16 16 16 16 

11 13 15 18 18 

2 2 2 2 2 

1 05 ,.5 ~5 .. 5 

59 4th OTR 59 1st OTR 60 2nd OTR 60 

DEC JAN FEB. MAR APR MAY JUNE JULY AUG SEPT 
1I 1I.1C lI ...... A ,,... ... .-"" .... "''''''T' .,~ ......... ,.. -

28 27 26 26 23 21 20 18 16 15 

6 4 4 4 4 3 '. 3 3 3 3 

16 15 15 15 13 13 13 11 10 10 

18 18 19 19 19 19 19 19 17 17 

1 1 1 1 1 
i i 

.5. 03 03 o~ 
1 Z 

~ I PUblicatioQs I I 1 I 21 31 41 41 41 41 51 51 61 61 81 81 81 81 81 81 81 
I z 

.." 

o 
", 
z 
-; 
l> 
r 

ENG. LABOR 

MFG. LABOR 

MISC. DI R. CHGS. 
BURDEN 

MATERIALS 

QUARTERLY 
TOTAL 

CUMULATIVE 
TOTAL 

DATE PREPARED 
REVISION NO: 

S 98.700.00 $ 113 .. 500 .. 00 $ 119.6750 00 $ 114.176" 00 $ 101.425" 00 $ 85.425.00 

5.000000 5 .. 000 .. 00 5 .. 0000 00 2.000000 2.000,,00 4.000 0 00 
103.635000 119 175.00 125.659 .. 00 119.886 .. 00 106 .. 497 .. 00 89 .. 6970 00 ! 

50.000 .00 45.000.00 15,000 .. 00 
~ 

$ 257,335000 $ 282.675.00 $ 265,334 .. 00 $ 236.062 .. 00 $ 209,922.00 , $ 179,122 .. 00 
- I 

$ 257,335.00 $ 540 9 010 .. 00 $ 805~344o 00 $ 1,041,406000 $ l,251.328.oo! ~1 .430,450.00 

4-7-59 MANPOWER/COST EXTENSION CHART PROJECT: XU72 COMPl1i'ER - RFX:AP ! 

! 

COMPANY CONFIDENTIAL 
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ERA 891 V (REV ~-58) - -

LABOR 

CLASSIF I CATION 

EleetriealEna 

Mechanieal Eng 

Technicians 

Drafting 

Soecifleations 

Ind. Des ian 

Publir.ation!lO 

ENG, LABOR 

MFG. LABOR 

MISC. DIR. CHGS. 
BURDEN 
MATERIALS 

QUARTERLY 
TOTAL 

CUMULATIVE 
TOTAL 

DATE PREPARED' 
REVISION NO: 

PR<P(6AL 

G 3rd QTR 60 4th QTR 60 QTR QTR 
R 
A l\DO .. AjI'lV II '''IC" " . I\II~ ~n"I: I"V'-T . .,A\ ne,... At. r:-co. •• 4\~ A .......... 

D 
E OCT NOV DEC JAN FEB MAR A,.PR MAY JUNE JULY AUG SEPT OCT 

14 14_ 14 8 7 1 

2 2 2 I 1 1 

10 10 10 10 10 10 

IS 14 14 12 9 1 

1 

I 

7 7 7 .1. ' "l .1 

$ 72 925,00 $ 52.125000 

2 .. 000 .. 00 5 .. 000.00 
76 .571 00 54 131 00 

-
~51.496.00 $ 111.8560 00 : 

$1,581,946DOO $1,693,802.00 

4-7-59 I MANPOWER/COST EXTENSION CHART PROJECT: 
i 

COMPANY CONFIDENTIAL 

Page 2 

QTR OTR 
.'A ,.,.. JOt. ~ 

NOV DEC JAN FEB MAR 

1 
I 
j I 

I 

it!04N1 t Tor, ~ 
7fl7 -'"-9~l'"-OO 

~ooo 00 I 

i .19.5 L651000 

110.000.,00 

1,693.802.00 I 
XU72 CCh'dPUTER - R&;AP 
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LABOR 

CLASSIF ICATION 

ENG. LABOR 

MFG. LABOR 

MISC. DIR. CHGS. 

BURDEN 

MATERIALS 

QUARTERLY 
TOTAL 

CUMULATIVE 
TOTAL 

! i I 

I 
! 

,I 

.. -.... 

14l~'50000 

153.010 0 00 

301.460Q OO 

30J1.A60000 

i I I _I 

! 

1 1 
I 

I i 

65 0 190 0 00 

67.210 0 00 

132jl4000 00 

433~860~OO 

DATE PREPARED ~ 2 -24 -59 I MANPOWER/COST REVISION NO 1 0 4-2-59 

I 

i 

I I i I I I ! 
i ) l I .1 1 i 

I J ! 1 ! I i ! 
1 I I j J I I j 

l ! j 

I I 
1 I 

t 1 I i I 

I 1 1 1 
35 560ftOO 35,,560 0 00 19,,840.00 I 190 840 0 00 

1 

36.660000 I 36.660.00 2°11200000 20 200 .. 00 
~ 

72.220 0 00 72,220 0 00 40,040 0 00 40,,640000 

506,,080 0 00 578 3000 00 618,,340 0 00 658.A 380 0 00 

EXTENSION CHART PROJECT: XU72 Continuatjon 
Engineering 

COMPANY CONFIDENTIAL 

, 
i 

, 

: 

I 
j 
I 
J 
. 

I 

I 
I 

I 



-------~----.--.-.•. -~-.---~---
M,;>z rlPLE F 1/.0 ,.ef?/"'':'»/~) Sn:/~I'Y6-E 

110 TO 1;;8 L.061('/iL PRI.HYJS OF /~.5'84 (.!rR1?5 [,.;, 

! /,: ,,£15:-. 
I O/.:·/rt': 
1;:/ .,()',r;: .ri _ . 
1..- ... _ ... _ ........ . 

! 

I 

l_.~_ 

,.. 

r 
I 
I 
I 
L __ ._ 

-_.-1-- -

I-I,E 

1/1;I;l.~;" :; 
1 

TfiPE 

/- I;: /- 12-
~"'"fP'"t9,J : .. -::",' 

i .. ·.-'/I .. I'. ",'£5; 

~;~*,~- ~; 
1 T~PF f 

,t..OlYllfol-3 I 
I Ofii!"-"~ 
I OTrt.tre 1 

,P!:j1'Z;:'H E ~Iili 
r D[u/f"E:' I 

I Cal"Y~;U"" I L: ____ _ 

r~=/:Z-l 
I TN¥." .,.;.,wPiE.eJ 
\C..4.('~ E9,PT. , 

19~;~~ i~"'§/::J 

;i;~:7.: I 
! ri;PE I 
~Olf!"/ ''.Ii'' ¢-, r u,r:, , 
I OTIr'I:' R. I 
r£('l;: .... ,e k.~ I 
~ P£VICE5 I 
~ C~~=~'~:-1 

+ 
I J r .1JC7 COIYTJ?OL.J..Ee 

j 
-1 J 

: Tr·O /~~/~~;;r)·-'l 1--' 
!~...L (/ (",-~.r;, ",.,. ,...; 

.__ ~,·c............ __ " 

j '; 
--_---I 

( 
IY)CS 

otJoc~(:'-

3771? 
J A 

r'-- --- -~ 
'-----~--------------~~ 

,~ , 

-
fJR IT 1//1/}£)"; C M1fl' ; I / ~."'\ ,-

i lit 

CEIYTR;9L CO/Y7Pt/TER 

,.-' ··--f 

I 
j 

I 
I 
I 

___ .1 



.0:1 ' 'I I.. f_LJ 1--r-r---- ----. t 
r----t 
t-.J I f 
i '--j"--~-r 
'~--' -~ 

}.·Il21 Chart aBlumes a DroJeet Initiation date ~t April 1 ~ 1959 



Ills Features 

The XU-729 as presently planne!d v includes tbe following fe8tures~ 

• Higb speedy large capacityv and system flexibility 
provide a powerful tool for solving contemporary 
scientific and data-processing problemss Desirable 
features ot the UNIVAC Scientific computers are re­
tained v s,uch as parallel binary arithmetic on 36 bit 
words and two-address logic v while important.perform­
ance factors are greatly improved at little increase 
in cost (.1 the systems 

• Program compatibility between successive models of 
UNIVAC Scientific computers has been preserved v as 
in the pasto An Il03A program can be run ort the 
XU-72 wit.h no more difficulty than an 1103 program 
can be run on the 1l03A o 

• Basic ari.thmetic speeds are eight times faster than in 
the UNIVAC 1100 series;o Tbis improvement is obtained 

• 

by us ing the new trans; is tors now available wi th a 4 
megacyclEt clock in place of the 1100 series vacuum tubes 
and a 500 kilocycle cloeko 

Internal magnetic core memory is four times as fast 8S 

tn the UNIVAC 1100 ser'ies.., wi th' over twice the capaci ty 0 

This impt'ovementprovJ.des a 3 microsecond cycle time ' 
in each clf two 16 9 384 word memory segments 0 When 
faster Q less expensive memories are available.., they can 
be incorporated in thE! XU-72 wi thout maJ or redesign of 
the rest of the 8y8tello 

• The greatest performance gain is Dt,tiIe XU-72's magnetic 
drum subsystemo Storage capacity 1s 128 times larger 
.than in the l103A s Average and maximum latency times 
(for transfers between drum and core memory) have been 
reduced at thousand-fold - trom milliseconds to micro­
seconds 0 A total number of 290970152 words are arranged 
in 512 gl'OUpS of 4096 words eaebo Any of these 4096 
word groups can be transferred to or from the core mem­
ory In 34 mil1iseconds o 

• Systems flexibility 18 considerably improved by providing 
eight direct-access channels to two independent memory 
segments Q in addition to the drum cbannp.lo One core mem­
ory seqment may be transferring at maximum speed to or 
from the drum subsystem (8 word every 8 microseconds) 
while simultaneously up to'8 magnetie tape units time-
share the same 16 g 384 word core memory segment with a running 
program 0 In addition v the other·'core segment can be utilized 
for input-output and computationss 



• Transistorized design permits 8 substantial reduction 
in installation requireDlentso The XU-72 v with eight 
drums and 24 Uniservo II Tape Unitll/ will occupy !!QQ. 
square feet ot tloor spaoe ll versus 28769 square feet 
tor the 1105witb one drum and 24 Uniservo IIQ sQ The 
XU-72 8Y8tell will use less tbaD one-third of the power 
necessary to operate the 1105 0 , 

MinilHl and Maximum §yste, 

Minimum Operational Sy,te" 

Arithmetic & Control 
16 9364 Word Core Memory 
No Drum 
1 Input-Output Channel 
No Butter 
I Tape Control Unit 
8 Magnetic Tape Units 
Typewriter v Paper Tape System 
No Card Unit 

Maximum 22e[8tioo,1 System 

Arithmetic & Control 
320768 Word Core Memory 
8 Drums 
8 Input-Output Channels 
8 Bufters 
8 Tape Control Units 
12 Magnetic Tape Units per Channel 
Typewr1ter v Paper Tape System 
1 Card Read/Punch Unit 
Ott-line peripheral equipment 



~.v 0 Competi tl va SI tuatlon 

Sperry Rand laas an establJ.shed post tion in the commercial market 
for large scientific computersQ That this market exists Q is expanding q 

and is 8 desirable one in which to maintain a leading position, is 
shown both by the volume of bus:iness and the announcement by IBM of a 
new computero the IBM 7090Q tailored for this market Q 

A comparative analysis of the advertised features of the IBM-7090 
with the sante teat.ures of the XU-72 shows the following: 

IBM 7090 , 

Translstorizatlon v pro­
viding simplified install­
ation and 10~, maintenance 
costo. 

High speed computatIon 
(parallel binaryu built 
in floating point) at 
lower cost then with 
decimal arithmetic o 

Program compatibilitYQ 
IBM 709 programs will ~7 
run unchanged; a 2000 
instruction compatibil­
ity subroutine permits 
running IBM 704 pro­
grams 0 

r 

XU-72 

The XU-72 is transistor­
ized v and offers simple 
installation and low 
maintenance costo 

The XU-72 offers a new 
concept of large capacityv 
very fast access internal 
memory 9 based on the Float­
ing Head Drum Q and its com­
puting speeds are comparable 
to the 7090 0 

The XU-72 offers program 
compatibility with the 
various models of UNIVAC 
Scientific computerso An 
Il03A program can be run 
on the XU-72 as readily 
as an 1103 program can 
be run on an 1103Ao The 
XU-72 is much more c·om­
patible program-wise with 
the UNIVAC 1100 series than 
Is the 7090 with the 7040 



IBM's 704 versus SperrY Rand', 1103-,!J...QM. IBM 704 installations began 
in Deoember v 1955 9 a year before the first UNIVAC 1103A" About 8 hun­
dred 704'. have been installed v plus 18 older 701's" Production and 
installation t,lgu:res tor the 1103 0 1103A and 1105 computers are as fol­
lows: 

Stored or 
~~ Rented Under conyers ion Total 

Winter ll 1959 

Fa11 9 1959 

22 

24 

9 

13 

4 

4 

35 

41 

IBM 7090 yelpu, Sperry Band XU~ The 7090 is scheduled for delivery 
starting In December v 19599 For profitability reasons IBM would prefer 
to postpone replacement of 704'8 until at least 1962 or later 9 so that 
tbe first two yea'rs ot 7090 production can be expected to aim at (1) re­
tirement of 701' s (2 r replaeemlsnt of UNIVAC Scientific computers {/ where 
the expanded work load beyond system capability offsets the disadvant­
age of 8 change in vendors; (3) new eustomerso 

Sperry Rand should be able to deliver production quantities of XU-72's 
before late 1961 0 We may reasonably assume that the majority of our pre­
ent,customers will stay with us because the prospect of eventually bandling 
their expanding wtorkloads without lIIajor systems revisions should be a 
sufficiently persuasive lactor" In addition v the expanded drum storage 
offers qualitative advantages to new customer8 v advantages which IBM can 
incorporate in the 7090 only with great difficulty it at al10 

Our estimated r~ntal prico for the minimal operational unit of the 
XU-72 Is approximately two-thirds of the listed rental price for the min­
imal operational uni t of the 70900 '1~bi8 comparison indicates that we 
might enter IBM's market with the pel'suasive factor of lower cost for a 
minimal operational system o 

The main competition presonted to Sperry Rand by the 7090 Is in three 
components 0 

10 High- pertormance m8gn~ttic tape handlers" 
2. Hlgb ... speed v low cost Dlagnetlc core memoryo 
30 Inexpensive but les8 powerful on-line prlntero 



QgrD.lderatloD. (pr CUltOller Approach 

Because the XU-72 18 8 eo.nt1nu8'tlon In bastc tecbnology of the 
Scientific line ot productl g sales e:tiorta will be aided by the cus­
tomer's previous acquaintance with the capabll1tyo tlexlbl11tYg and 
speed ot the Uni vee computers 0 Our llales 8 tatt, therefore 0 can stress 
effectively the benefits acoruing trlDm addltlo'nal and favorably COll­

petitive teaturesot tbe XU-72 0 as l:lsted belowo 

The reliable, rapid- access drum storage subsystem is well 
integrated with the core storage section tor efficient use 
in selecting alternative programs or data. The combina­
tion of storage capacity and transfer speed is unique. 

Program compatibility lIin:tmi3es'chaogeover cost for old CUI­
.'OIDers and (·aclli tate. new custC)lIer installations while 
minimizing prograRIDing developm~~n t COl t8 for Sperry kand. 

Transistoriz,ation pe.rmi ts high operating speed, simplified 
site preparation, and low maintenance cost. 

Memory s8gmeil1t8tion and the xu-~r2 system logic minimize 
.ynchronlzatlon and queueing dlfflcultie. in complex prob­
lems, such 81 those Involving dlwfI references made con­
currently with computation or multiple tape transfer. 

The Uni.ervo II, coupled wi th the superior drum S Y1tem'l offers 
cos t/perform;ance advantages over the Imt high-performance tape 
subsystem. 

The Uni vae 1.1ne ot peripht~ral, off-line equipment can be used 
pffectively with the system. and th@ "New Univac" lDay we1l 
prove to be an excellent satellite computer to tile xu-72. 

The XU-72 halS 8 channels to which tape control units lDay be 
attached or which will permit the addition of other Input­
output uni tl" such as an on-line printer. To 8ny number of 
the 8 channell, additional unitSl may be cORRected, thus providing 
an extensive growth capacity for peripheral equipment designed 
to meet the expanding needs of individual users of the system. 



INSTRU~~ION REPERTOIRE 

TRANSMIT INSTRUCTIONS 

II'" Transmit Positive TPuv~# 

Replace (v) with (u)o 

13 ~ransmit Negative TNuv~ 

Replace (v) with the complement of (u)o 

12 Transmit Magnitude TMuv: 

Replace (v) with the absolute magnitude of (u)o 

15 Transmit U-addross TUuv: 

Replace the 15 bits of (v) designated by v through v 9 with 
15 29 

the corresponding bits of (u)v leaving the remaining 21 bits of 

(v) undisturbedQ 

16 Tr:ansmi t V -addrless TVuv ~ 

Replace the right-hand 15 bits of (v) designated by Vo through 

vl4v with the corresponding bits of (U)9 leaving the remaining 

21 bits of (v) undisturbedo 

35 Add and Transmi t ATuvf, 

Add D(u) to (A)o Then replace tv) with (A )0 
R 

36 Subtract and Transmit STuv~ 

Subtract D(u) ('rom (A)o Then replace (v) with (AR,)o 

22 Left Transmit LTJkv~ 

Left circular shift (A) by k placeso If j = 0 replace (v) with 

(AI)' if j = 1 replace (v) with (AR)o 

Q-CONTHOU,ED INSTRUCTIONS 

51 Q-controlled Transmit QTuv: 

Form in A the number L(Q) (u)o Then replace (v) by (AR)o 

• Octal notation 
# Mnemonic notation 



52 Q-controlled Add QAuv: 

Add to (A) the number L(Q)(u)o Then replace (v) by (AR)o 

53 Q-controlled Substitute QSuv: 

Form in A the quantity L(Q)(u) plus L(Qt)(v)o The replace (v) 

with (AR)o The effect is to replace selected bits of (v) with 

the corresponding bits of (u) in those places corresponding to 

Its in Qo The final tv) is the same as the final (AR)o 

REPLACe INSTRu~rIONS 

21 Replace Add RAuv: 

FOlrm in A the sum of D(u) and D(v)o Then replace (u) with (AR)o 

23 Replace Subtract RSuv: 

Form in A the difference D(u) minus D(v)o Then replace (u) with 

(A, ) 0 n 
27 Co)ntrolled Complement CCuv: 

Replace (AR) with (u) leaving (\) undisturbed o Then complement 

those bits of (AR) that correspond to ones in (v)o Then replace 

( u) wit h ( AR ) 0 

54- Left shift in A LAuk: 

Replace (A) with D(u)o Then left circular shift (A) by k placeso 

Then replace (u) with (AR)o If u • 8 0 the first step is omitted 9 

so that the initial content of A is shifted o 

55 Left Shift in Q LQuk: 

Replace (Q) with (u)o Then left circular shift (Q> by k placeso 

Then replace (u) with (Q)o 

SPLIT INS TnUer IONS 

31 Split Positive Entry SPuk: 

Form S(u) in Ao Then left circular shift (A) by k places o 



33 Split Negative Entry SNuk: 

FOlrm in A the complement of S(u)o Then left circular shift (A) 

,by k places 0 

32 Split Add SAuk~ 

Add S(u) to (A)u Then left circular shift (A) by k places o 

34 Split Subtract SSuk: 

Subtract S(u) from (A)o Then left circular shift (A) by k places o 

TWO-WAY CONDITIONAL JUMP INSTRUCfIONS 

46 Sign Jump SJuv: 

If A71 = Iv takE~ (u) 8S NI" If A.;l = Og take (v) as Nlo 

47 Zero Jump ZJuv: 

It (A) is not zero g take (u) 8S NIo If (A) is zero o take (v) 

as NI" 

44 Q-~rump QJuv: 

If Q35 = 19 takEt (u) as NI" If 035 II: 00 take (v) as NIo TheJIv 

in either case v left circular shift <0> by one place" 

ONE-WAY CONDITIONAL JUMP INSTRUCTIONS 

41 Index Jump IJuv: 

Form in A the dJ,fference D(u) minus 10 Then if A7l = 10 continue 

the present sequence of instructions; if A71 = Ov replace (u) 

with (AR) and take (v) as NI" 

42 Thl'eshold Jump TJuv: 

If D(u) is greater than (A)g take (v) as NI; it not o continue the 

present sequence" In either case o leave (A) in its initial state o 

43 Equali ty Jump EJ'uv: 

If D(u) equals (A)o take (v) as NI; if not o continue the present 

sequence" In either case leave (A) in its initial state o 



<liE-WAY UNCONDI'rIONAL JUMP INSTRUC'JrIONS 

45 Manually selectlve Jump MJJv~ 

If the number j is zero v take (v) as NIo If j is Iv 29 39 49 5v 

69 or 7v and tho correspondingly numbered MJ selecting switch 

is set to "jump"'v take (v) ·as NI; it this switch is not set to 

"Jump"\! continuo the present sequence o 

37 Ret.urn Jump RJuv: 

Let y represent the address trom which eI was obtained o Replace 

the right-h8~d 15 bits of (u) with the quantity y plus 10 Then 

take (v) as NIo 

14 Interpret IP: 

Let y represent the address from which eI was obtained o Replace 

the right hand 15 bits of (F I ) with the quantity y + 10 Then 

take (F 2) 8S NIo 

STOP INSTRUCTIONS 

56 Manually selective StopMJjv: 

If J :: 09 stop computer operation and provide suitable indioation 

It J = 19 29 3 9 49 5v 69 or 79 and the correspondingly numbered 

MS selecting switoh is set to "stop"v stop computer operation 

and provide suitable indication o Whether or not a stop occurs t 

(v) is NIo 

57 Program Stop PS 

Stop computer operation and provide suitable indication o 

EXTERNAL EQUIPMENT INSTRUCTIONS 

17 Interpretive External Function EF-v: 

Select a unit of external equipment and perform the function 

designated by (v)o 



76 f External Read ERjv: 

If j = 0, replace the right-ha'nd 8 bits of (v) with (lOA). 

77 External Write EWjv: 
If j ~ 0, replace (lOA) with the right-hand 8 bits of (v). 

Cause the previously selected unit to respond to the information 

in lOA. 

61 PRint PR-v: 
Replace (TWR) with the right-hand 6 bits of (v). Cause the type­

writer to print the character corresponding to the 6 bit code. 

63 PUnch PUjv: 

Replace (HPR) with the right-hand 6 bits of (v). Cause the punch 

to respond to (HPR). If j ~ 0, omit seventh level hold; if J ~ 1, 

include seventh level hole. 

External Function EFuv: 

Select 8 unit of external equipment and perform the function 

designated by u and (v). 

SEQUENCED INSTRUCTIONS 

71 MultiPly MPuv: 

Form in A the 72-bit product of (u) and (v), leaving in Q the 

multiplier (u). 

72 Multiply Add MAuv: 

Add to (A) the "12-bit product of (u) and (v), leaving in Q the 

mu 1 tip 1 i er (u). 

73 Divide DVuv: 

Divide, the 72~b:it number (A) by (tt), putting the quotient in Q 

and leaving in A a non-negative remainder R. Then replace (v) by 

(Q). The quotient and remainder are defined by: (A)i = (u)· 

(0) + R, where 0 ~ R <1<Ull. Here (A)i denotes the initial 
contents of A. 

74 Sonle Factor SFuv: 

Replace (A) with D(u). Then left circular shift (A) by 36 places. 

ThEm continue to shift (A) until A34 :I A3S. Then replace the 

right-hand 15 bits of (v) with the number of left circular shifts, 



k, which would be ne10essary to return (A) to its original position. 

If (A) is 811 ones or zeros, k = 37. If u is At (A) is left un­

changed In the first step, instead of being replaced by D(AR). 
75 RePeat RPjnw: 

This instruction ealJLs for the next instruction, which will be 

c:alled NIuv. tlO be executed n times, its ttu" and n y .. addresses 

being modified or not according to the value of J. Afterwards 

the program is continued by the execution of the instruction 

s1Cored 8t a fixed addlress FI - The exact steps carried out are: 

(a) Replace the right-hand 15 bits of (Fl) with the address w. 
(b) Execute Nlub, the next instruction in the program, n times. 

(e) It J = 0, do not change u and v. 

If J = 1, add one to y after each execution. 

If j = 2, add one to u after each execution. 

If j = 3, add one to u snd v after each execution. 

The modification of the u-address and v-address is done in 

UAK and VAK. The original form of the instruction in storage 

is unaltered. 

(d) On completing n executions, take (FI ), as the next instruction. 

Fl normally conta:lns 8 manually selective jump whereby the 

computer Is sent to w for the next instruction after the 

repeat. 

(e) If the repeated instruction is a jump instruction, the occur­

rence of a jump terminates the re~etition. If the instruction 

is a Threshold Jump or an Equality Jump, and the jump to 

address v occurs, (Q> is replaced by the quantity j. (n-r), 

where r is the nURlber ot executions that have taken place. 

FLOATING POINT INSTRUCTIONS 

64 Adcl FAuv: 

Form in Q the normalized rounded packed floating point sum 
(u) + (v). 

65 Subtract FSuv: 

Form in Q the normalizled rounded packed floating point difference 

(u) - (v). 



66 Multiply FMuv: 

Form in Q the normalized rounded packed floating point product 

(u) • (v). 

67 Divide FDuv: 
Form in Q the normalized rounded packed floating point quotient 

(u) :. (v) . 
01 Polynomial Multiply FPuv: 

Floating add (v) to the floating product (Q)1 · (u), leaving the 

packed normalized rounded result in Q. 
02 Inner Product Fluv: 

Floating add to (Q)i the floating product (u) · (v) and store the 

rounded normalized packed result in Q. This instruction uses Me 
location F4 = 00003 for temporary storage, where (F4 )f = (Q)1 . 

03 Unpack UPuv: 

Unpack (u), replacing (u) with (u)M and replacing (v)c with (u)t 

or its complement if (u) is negative. The characteristic portion 

of (u)f contains sign bits. The sign portion and mantissa portion 

of (v), are set to zero. 

NOTE: The subscripts M and C denote the mantissa 8nd characteri­

stic portions. 

04 No'rmalize Pack NPuv: 

Replace (u) with normalized rounded packed floating point num­

ber obtained from the possibly unnormalized mantissa in (u)1 and 

the biased characteristic in (v)c' 

NOTE: It is assumed that (u)l has the binary point between u27 -27 and u26 ; that is, thQt (u)i is scaled by 2 . 

05 Normalize Exit NEj-: 

If j = 0, Clear the normalize exit flip-flop (designated NFF): 

it j = 1, set NFF to 1. 

(a) When NFF is set to It the normalize, round, and pack sequence 

of each of the subsequent floating point instructions is 

omitted. For FA, FS, or FD. the result is 8 quasinormalized 

dovble-length mantissa in A wIth the yoits posItion at i8861 
ana sign bits to the left; wh Ie for FM the un t8 pOSition 
at 8 62 with sign bits to the left. 

(b) If NFF is sot to 1, it will remain set until it is cleared by 

8n NEj-instruction. 

(c) NFF must be cleared for the FP, FI, and the NP instructions. 



An increase in the versatility and efficiency in the XU-72 will be realized 

by the inclusion of certain additional instructions in the repertoire. 

Such instructions are given in the following list. 

(1) Generalized Hepeat - This will add an increment from a 30 bit static 

register to OAK or VAK or both OIr neither depending on the value of J. 

(2) Internal Function Command - This command will be used to set up certain 

conditions in various registers and also to read these registers. The 

UAK part will contain either information bits or an address. As an 

example, the internal function command will be used to load the increment 

register for the generalized repeat. As another example, the internal 

function will be used to read the error register. 

(3) Increment Next Instruction - This command which is a command code and/or 

address modifier, will add the (u) to peR of the next instruction. Such 

modifiers can be obtained from any memory location. 

(4) Add Add command - This command will add (u) to A and then add (v) to A. 

(5) Magnitudinal Threshold Jump - This command will compare the absolute 

value of (u) with the absolute value of A, and if (u) is greater than A 

jump to V for the next instruction. 

(6) Polynomial Multiply - Multiply the contentS of A by (u), then shift right 

the number of positions indicated by the polynomial shift register then 

add (v) to A. 

(7) Split Threshold Jump - Thi,s command will be executed in the same manner 

as the threshold jump. except that the split subtract and split add sequence 

will be used in place of the double extension subtract and add. 

(8) Right Shift - In A shift (u) in A K places to the right and store A back 

in (u). 

(9) v to u command - transmit V of (u) to U of (v). 

(10) u to v command - transmit U of (v) to V of (u). 

(11) Split Equality Jump - This is the same as the equality jump, except that 

split subtract and split add sequences are used in place of the double 

'length subtract and double length add. 


