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'Attached is a COMPANY CONFIDENTIAL'compar:Lso:n 
be'tv1t~en the 212 and the 7094:-i71i1ch' shOuldbe of con- ' 

, siderable value to you" 

This must not be sh.own to or le ft loJith a 
-~"-\;II,.~ 

ct.lstomer" 

We 'will attempt to give you further comparison, 
of ·the 3600 and the 212 :tn th~ ,very near futuret>' 

,'-

This fine j Db was dOlle by Gus N~chalas .. 

RMB/sv 
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SYSTEM COMPARISON 

212 7094 

COMP~ CO~Y[IDENTIAL 



212· . 

o 3 addressable arithmetic registers 

o El~ten6ive rego to !CsgQ traa'lsfe:( 
:(direct) 

o 8 Inde~, Regis ters 

o Inde'~t Registers can increment oX' 
' .. r1ec~ement by 1 or any othe:rc valu~ 

o ""7 Instru.cti.ons being processed 

o Irlstructions and opexand look: ahead 
. ; 

o Indirect addlcessing tl7ith 1 or 2 
indirect addresses per l~co; 
005 - 005 useco per level 

o Base a.ddress may be 11.'1 either Inde}c 
'Reg"a' or in 16-bit !UQ1,e>ovel:1apped 
addr.ess field of instzuct:tl)U 

709l~ 

d 3 registers 9' only 2 address~ble 

o £.108':;: reg., to !:.~g 0 t7cans fe:rs t'tse 
memory 

o 7 Index Registers (vso,3 for 7090~ 
thel:efot'e. incompatible prog;:ams? .~ 
though not· too se:1:'ious.> "feU.t. kuLt'~ 

. ...,1 ........ ,,;,,\~ e,', ~ o Problem must state :tf :Lt. :LS to'use 
3 or 7. Iudei€: Reg:lsters a.nd ch,crng\:: 

, d .,. -, mo as accorc1ug_y. 

o Only decrement 

o 2 Instruct:tons accessed· 'som'2:t:Lmes 

o . No look ahead ~ . bl.1.t merely· double­
fetch under limited cir,CllU1stances . 

o ·J..-·"I""i~'-r.;:.c~- ar1d"?e' ~s~nO' ·r·I..;.·l'~-'h o· -'l1~7 "a li1U_.A. ~-:- l- U r- ~. .~!..l,;;.i.;:) ~,~'!.....c..:. 1.. J -

,il1direct address pel: loc,,; 2 l<1S9C ~ 

per level. 

o O"i1e 15· .. bi't address field in most <,._-;. 
. .'., . . 

instructions; second':l5~~bit decj:<zm.Sl1t 
field in only 8 ·i.1.1st:j:uct··:Lons 

o "'I:ncl'ement or decremal1tinInde~oDec::emsl1tonly.inIt.1~de:a: Registers; 
Register; counts up ~;'lithout counts only indirectly using memory 
'using memt:ncy tirtle .1. WtI M.Y':d:+-= -I- A I 'and aritru'lletic time 

. . ~~\..lA.t:t. ~/(;(tl:'(l..G..':1 

o Arit11l.~etic speeds higher.: Q 0 Aritl"a..metic· speeds lot:ier.! 
# --;---

+ 

.0 

+ 

~55-105 1~818,181 ~ 
2~2 ~~~ F1XEDl 403 ~ ,JJI POINT I 

9.8 102.040 . J . 
1'03. 

800 

222£)2'22 

.819300 

FLOATI . 
POINT] 

.. it 2500 

.;, 560 

125~OOO 

L!.O~OOO 

21~OOO 

DOUB1..lE ~, 
PRECISION} 
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125 9 000 

26,300 

250~OOO/sec 

100!} 000 I sec 
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l~nge .'2 

212 ~ 
Nemory nddLesS~:lbl.)1 to 
or indirl;~ct; /~ 1 
\<lords by mode s(~tt:ing 

(Product Line) 

65K dir(~ct 

million 

(10 t/f' K-) 

I. 

7094 

o Memory addressable to 32K direct 
or indirect;. to 65K by mode 
setting (special order only) 



212 

o Asynchronous ~~ 

o Easy to modify; systemAunder 
continuing development 

o Independent speed I/O 

o No programming of timing 
cycle,.of Ilo ' 

Page 3 

709l:. 

o Synchronous 

o ~Iust redesign system, for 
furth~r s'ignifical1t 
advances 

o I/O Progrrunming must be 
rela.ted to machine cycle 
and I/O timing cycl~ 

o Timing is critical to get 
simultaneous reads, ~rcites~ 
and movements of data 
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BUILDING BI .. OCK - ---.........-~-

212 709'10 

NO REPROGRAHNlNG! (~~~) 
o Mare controllers in lOP 

o Faster memory 

o Faster central processor 

" 

o Most building block features 
en.use r!!pragramming translation 
af simulation' "'/ 

g-Ie;... 
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l-IEMORIES 

o 

212 

4 concurrent memory accesses 
(partitioned memory) 
4-way access of memory permits 
overlapped access for: 

1(./ Instruction 
V Operands 

.. ;Y . Results Y I/O 

O. Effective memory speed zero 

. ~ . 
o 65K per bank; ~o 1 million. 

total ~~ . 

o 48 bits + 8 parity; character 
parity carried all the way from 
I/O to memory 

o m5 useco reference cycle 

7094 

o 1 memory access (2 at a time for 
instruction~ double precision 
floating-point, and double load 

1 

instruction - will only double 
access ~ even-numbered 
locatipn) L ~ w-WA. ..... "'-

o Effective memory speed is 1 or 2 usec~ 
per access~ 

o 32K total; 65K by mode shift ~)n 
special orderonl~ 

clu:ciud? 
o 36 bits + 1 parity; paritYA only at 

interfaces (memory word; I/O 
character) 

o 2~ usee reference cycle 

? 

COMPANY CONFIDENTI4L 
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TAPES 

· 212 

o Tape systems compatible; only one 
tape ,system needed by any user 
(compatible'with ~II IBM tape is 
offered 0'0 satellite option) 

o 90KC >"7A(\A ...... -r- .tLt0U 

o 240KC ~tA.tvr'-" r iV---Q . 
(6-hit ~ 1~9363000 maxo) 

0'111 tape 

o 360QIl 

o 66 million Character~~ 
o $120 a reel 

o Read forward or backward 

o Read after write 

o 64 tapes 

o Direct selection of tape units 
independent of channels 

o No lockout 

i';:, Eight simultaneous 1/0 operations 

,0 10],2" diameter 

o fiI4) ~fO;;.~tM ~ chvcM-"tiA eo-tw 
(Iv ~J~ 

7094 

o Tape systems not compatible';. if 
use' Hypertspe» ~ use low-speed 
tape also 

,to 22,,5; 62n5~ 90KC' (729 tapes) 

o 170KC ~l4rttuF) 
(8-bit - 340~OOO maxo) 

oc01a~~ ··Iz I~nu 7027;v 727 
o 180,0 ij , /l:1C1(jb· 

, ?~~ 

o 25 million characters~~t 
o $135 a reel 

o Backward read optional 

o Read after write option~l 

o 20 tapes 

o T~~~ selection restricted to 
t~~ channels 

o Other tapes or ~ chall:n:el lock-out ? 
if used by one 'tape " 

COMPANY CONFIDE~TI~ 



Page 7 

212 

o Tap~ use' ~ ... n:>.) eontroll~r \/ n 1 
4- ~MX(AQ C~au\\~t'~/IID ~ 

o 32 apes to an lOP (32 tapes to 
a channel) 

o 2 lOPS.:.. -' 64 tapes 
"- 8, Controllers 

o 6. I/O instructions can do all I/O 

o Coil.1patible tape systems 

o Any channel may be reading or 
\ writing from any controller 

RRRR RRRR 

tiWWW ~JW, 

R~lR RRWR (any combination) 

o No lQckout of tapes . 
a.u.. ;Uv~ ~~ ~c.,<:'L:'J'-:)~/j,-e,-

I 

oland 2 bit error correction 

709l~ 

o Tapes fiJt:ed to I/O Channels . , 
6"-(1/j\/'A.t,~ A- ~I.zF c'tlAv, ... r--(: I-~~Iu ~(. ~ 

o 10 Tapes to a channel ~ ct..'V)'wI"l.-tA. B ' 

o 8 Channels (hypertape only, 
2 channels) 

o 21 I/O instructions 

. (vJ< d 'tIt-c.t ~<l...I\..-

o Tape systems not compatible 

o If 2 hypertape ch.annels~ only one 
can,be reading and one can be 
vrriting 
RW 

WR 

Not Allowed RR 
t~1W 

, ~ ~v~I-/I--t,-
o Other tapes ~'e:h~·d=out 1iJhen 

chanl1el is used 

Oland 2 bit error correction 

. COMPANY CONF_IDENTIAL 
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MASS STORAGE LDISC} 

212 

o 160 million ur8..-evt ? (,~nd4 rJ 
ciULAlvci;;t4 

,0 960 KC 

o Does not tieHup data controllers 
(independent asynchronous 
transfer) 

7094 

0. 258 million ~(j-trl!i? t'V ciuVlh c-~ 

o 90 KC 

o Uses special data channel 

fOl4PANY CONFIDENTIAL 
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INSTRUCTIO~.§. 

2000/212 

o Over 250 instructions 

o 2 in~tructions per word 

o 4 instruction access 

07 instructi~ns being processed 3 . 

. iristo ,and operand look-ahead 

o 112 arithm'etic·· instructions 

·0 Repeat instruct:f.on~.~; (up to 
4 instructions) . 

o 6 1/0 instruction's call do all 
I/O 

o Index Regist~r Compatibility 

o Infinite level of indirect 
addressing 

709l;· 

o 189 instructions 

o 1 ins truct ion per. iiJord 

0··2 ins tructioll access 

. . o· No look-ahead; 

o 39 arithmetic instructions 

o No repeat 

o 21 I/O instructions 

o Problem must state if,it·is to 
use 3 or 7 index reg:i.sters and 
change modes accordingly 

, . 
o Limited level of indirect 

addressing 

COMP~~ CONFIDENTIAL .-



212 

Single Precision 

o 36 bit mantissa 

o 12 bit exponent 

o 10 significant decimal digits 

0;' 10 + 616 

pouble Prec:tsion 

,0 70 bit mantissa 

o 12 bit exponent 

'0 24 significant decimal digits 

~tv\..C\;C,~ 

o '~ ,~~t e.,~ltA'~c,,~ 

o ' ~ 4 c,~~,V\.~~ c;t)-~ 

Page 10 

709L:, 

Single 

o 28 bit mantissa 

o a bit exponent 

o 8 significant decimal dig:tts 

Of- 10 ± 38 

Double Precision 

P 54 bit mantissa 

o 8 bit exponent 

o 14 significant decimal digits 

c,"'-ItI\.{I.~~ 

() I ~ (JA4- - J.t.t cttM~~ 

o SI ~~v~ ~VJ 

COi4PANY C~FIDENTI~ 



212 

o Real Time Scanner} 
8 High-speed, multiplexed, 
real-time channels 

O' Au.to Control 

o Interval Timer 

o Does not tie-up data 
controller - independent 
asynchronous ,transfer 

. Page 11 

REAL TIMlf. 

7094· 

I .s 
o Real- tj m(~ ..s.aeIDS=t{) .... ~;;:;e by 

s~ecial order 

~ )\.0 c...IYl'''J'J IlAtVl¥k ~ti.,,­

o lu . ~~~~~t- ~~V~ 

o Uses data channel 

t' 

COMPANY CONFIDENTIAL 
- ~ 

" I 
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ON-LINE PAPER TAPE 

2000/212 109lJ. 

o Reads 1000 cIs .0 Reads 500 cIs 

o Punches 100 cIs o Can not punch 
(5~ 6 9 7, or 8 channel) 

o Does not tIe-up Data Controller -
independent asynchronous transfer 

o Uses Data Controller 

COJ:.fPANY CONFIDENTIAL 
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PHILCO 1000 

212/1000 

o Can communicate with 2000 
(memory to memory) 

o Character computer 

o Can simulate any fixed word 
length (N ~ Reg~) 

o Fixed insto length (4 char~) 

o 3u memory if greater than 4K 
otherwise 5u 

o 4 base address registers 

o Binary arithmetic (decimal 
,arithmetic .... optional) 

o OS) 1~ 2 or .3 address instructions 

o BTD &'DTB hardware 

P 2 simultaneous I/O operations 

o HSP - 900 1,IM 

o Photo-electric card reader, -
2000 elM Punch 100 e/M 

o Photo-electric paper tape -
1000 ,CIS 'Punch 100 cis 

o Printer Plotter 

o 90KC 
240KC 
729 tapes 
Hypertapes 
(any other competitive tape) 

o 'ft>JO completely independent programs 
Ex~ e - T 

T - P 

o A~ynchronous 

o Link tvith 212 
1) All tapes common '(>lith 212 
2) Memory to memory transfer 

7094/1401 

o Cannot directly communicate with 
large computer 

o Character computer 

o 

o Variable inst ~ length (avg" 6 char ,.) 

o 11 '. 5u memory 

o 2 base address registers 

o Only decimal 'arithmetic 

o 2 address instructions 

o BTD & DTB under program control 
(optional insto package) 

o 1 I/O operation 

o HSP - 600 LIN 

o Card Reader - 800 elM 
Punch 250 CIM 

o Paper tape - 500 cIs 
Can not punch 

o 

o Only 729 tapes 

o One program 
Ex: C ~ T 

01 Synchronous 

o Link with 7094 

1)' 1 Common tape with 7094 

3) Communi.ca'tion through realcootime 
scanner (cofQmand &: c'ontrol' applicatioq.) 

COMPANY CONFIDENTIAL 
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A SUl>S. Oll11e "-( 0 t:IAJT€l!lJlt 7,"41 II L. --rE L€ PtiOIJe. 

I:m-I 7094 VS. PIIILCO 2UUO/2.L2 . AMD T~Lf:Ci CAPri C-o t<.?-

'MANAGER MARKETING SEn~!~t9 
A COMP1i:TlTIVE NiA!~YSIS 

In the creation of l'iotional chlracturs 1·or novels, the basic 

rtlle is "there are neither aJ.l ... bad villains nor all-good heroes. 1I 'lh1s 

a.xiom, it can be sa1d"iS also true of the computer industry: there are 
," 

neither all-bad nor all-good computers. : . 
There exists today a tcnden cy fl)r c~ntputer, salesmen to down-erada 

• 
competitive equipment and up-grade their own particular system. In the 

interests of users who may be pondering the1reJ.ative merit.B of large-SCal.e, 

hj.gh-speed systems (and also the re.lat1ite frankness of salesmen), a summary 

or' the' saLient features of two hi~h1y competi tj ve systems is 'presented~ the 

rm1 7U94 and PHILCO 2000 ModeJ. 212. 

It is curiouB to note that, wh1.Leboth systems are designed as 

generaJ.-purpose arithmetio data, processor:], the 1094, offers "the Least 

number. of arithmetic instructions (3Y). On tl:le other hand, Philoo uses a. 

stored-logic concept whioh p~rmi ts the progra~ler to 'oall upon a variety of 

operations, registers and options to crl3a-ce ~'compositeimdh1gh~y versatile 

group of J.:l2 arithmetic ins'tructi0ns., 

It is weJ.1 known that d'3s1gners and :manufacturers rare.1.y ever deve.l0p 
., . 

,a machine having a one-to-on& inst,ruct1on relationship. IB-i t 8 phi.L.OBOphy prefers 

to say tha~ "the instruction set bl~comes moaning£u.L only when applied to a partic-

ular appJ.ication. However, by co;npar1n~ 1110 instruction micro-flow oharts for 

botn maChines, the exceptional c~)ab1lity of one system over another beconss 

apparent. The resuts of such an analyoif' are summarized' by instruction' C.lass. 

.' 

, ' 
" , 
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. ?CTA~ TI'lSmUCTIONS BY CLASS 
('\ 

Fixed Point Arithmetic 

Floating Point Ar1~netio 

Logical 

Data Transmission 

Shifting 

Branching 

Index Register 

Table-Lookup 

Indicator Sensing 

r 

7094 

,'14 

2S 

14 
:1) 

7 

2~ 

24' " 
,'f to 

3 " 

" 24 t· 

Input-Output .28 " '::"1': 
. ,~~,,' .',; 

Miscellaneous' 16 ' 

'IDTAL: 189 . ' 

;'.RITHHF:TIC TIISTRUCTIONS 

2000/212 

56 

$6 

10 

23 

.15 
38' 

35 
2 

·0 

6 

Ari thme ti.o operationom.1Y be performed in both maohines with the, ' 

operands expressed in either f'ixed-po1nt or ~loating-point notation. Ilixed-
. ~ . . 

point. no'tation in the 7094 is expressed b:r 3. sign,and 3S'bitsj in the 

2000/212, it is expressed' by :a sii~n and 4'1' hi ts" ,:' Aocuracy in the 7094 1s m~n .... 
tained to lO deoimal digits; in the 2000/212" to'14 deoimaL digits. 

In the 7090, extended precision of both mantissa and.,magni tud~ can 

be obtained by the use of extrn-cQst har&tare, invo~ving additional inst~o-

tions and programmine .effort. In the,' 70yh" thi~, rea~~e has ~een ·repJ.a~ed by 

a series or' double-precision fJ.oa t.ing:"point 'instructions which make, use of, thS . . ~, . 
. " .. 

. , 

tMO 36~bit words whioh maybeaimllJ.taneouH~r 'r~tched!rom memory. These ins truc- . 
,. , , 

, . ' :" ' .. ' ", 

tions provide an increase in mantissa preeiaion ~om8-~g1 t t~ . 16-digi t accuracy 
.' " 

wi thou t an increase, in the' standa -rd magni ~~ude 'of 10 + 3H.· 
. -. ~. . . ,; • ?~ ; 

, '. 

: ' 
. , 
, ~ 

" 

I," : II .' ' •• 

,. > ) .... 
, . 

'\' ", ". : 
':" ,", 

~; \.,::'. 
~.' , 

: ~ ;,\ . 
,,\,'; 

: '~', . 

" , 

". 
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Philco provides two st~ ndard instruc'vions ''lh1ch enable al.l 

LLoating-point arithmetic operations to b3 pE!riormed in double-precision 

mQQQ. Thin produoos n signed 10 .. ,hl.t mantLRAI\" inoron.sing tho Q.oourW1.QY 

from lO-digits, single precision, to 24-dLe~1~, double precision, ,without 

any increase in the a.LreaciY. auffj cient 10 .! 616 magn:l tude. The double-
• I 

pr.ecision mode also enables unnol'maJ.ized reSl1.i.tis to be obtained, with auto-

matic normalization of the arithIletic registers taking p.l.ace when the modo 

is terminated. 

IDGICAL INSTRUCTIONS 

The functions of AND, :1.nclusive OR nnd exclusive OR may be per-

formed by both machines. In the 7094, only the Acoumulator register and 

'a lTlemory word are involve'd," but'1,iha 2000/212 ~an' use one, two, or aJ.l three 
I 

of its addressable arithmetic ref isters end (1 memory word. It shou.1.dbe 

pointed out that, of the .LO'logic instructions in the 212 repe'toire; ~ 

perform tlio-valued Boolean-A.Lgebra operations,_ ' On the other hand, the 7094 

utilizes more than half of i ts ]J~-instruc-tion grO..i.p to perform unique bit-
. . " . 

comp.1.emonting, exchange, sign manipulatic1n"i undend-around-c~y operations 

\-lh:ich lnvolve, in most cases, tho, use 01' the additional nptt hit of the Accum-

u.Lator. These so-called lOgic operation~: ca:mot be performed by the 212 since 
. • \' I 

.,'"' ,I 

it iacks the additional uP" bit j.nvolved.,:,: 
,", 

DATA THANSrrrSSION ',! 

The score speaks for i'cseJ.f. Hore 'fleXible data transmission 
. . 

operations can be performed by the, 212 ,.zj th its 23 instructions than can be 

perforned by the 1094 with, only 13 highl~" stylized data transi'erinstructions. 

'I'he 2.L2 perr.ti. tstrana:£er 01' information 'entirely within, its arithmetic section, 

an operation which cannot' be per::"0:rmed in the 7094 without' involving 'a te~por­

ary storage word in memory. J"n :lttractive £a.'Zlture of the 212 arithmetic section 

is the addressable D (or Data.)r'~g18te:-J comparable to the Sft (Storage Register) 

ot the 7094. 
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Thd adcbessabili ty of the D relP-ster enab.Les the programmer to do i'f.1st dat.a 

r.la:1ipUJ..~tion, simiJ.ar to that don9 in the 650, savinl~ considerab.le time and 

inntruo·tiona invoJ.v.i..ng tG~orary 9toraS13 lnd tho attondant momory ncoeaOQo. 

3III!?T IHS1:-{UCTIONS 

1']hen shifting bits in the 70Y4, the ~1gn bit of the Accumulator 

is never moved, but it will be a1 tered to match, the sign of the register ~rrorn 

,.;hich the bi ts are shil'ted under .Long-loft, ,01' .!.ong-right (LIB or LRS) shif':t 

operati.ons. The number of bits t.o be sllit"ted is ,modu.Lo 2.56; therefore, it 

is possible to clear both theAcCUmu.lat~r anel the Hu.Ltiplier-Quotient regis­

ters in one operatio'n. There is absolu'tely no advantage to this ability;, 

instead, it presents a potential hazard t:> programmine operations. Another 
, . 

dr~Hback 01' the 7094 is, th~t ~~ Mu.lt1pll~,r .. ~~ti~~t regi,ster cannot be , 

s::ir~ed as an independe~t re~i~~er .. ' On 'th~ otJ~er"hand, the 2000/212 p~rnu.ts 
indcpenden'C shifting of aU three 01' i tsar:1;.1jmtlstic registers. ,'!he number 

at' bits to be shifted is ModuJ.o 64; . ther~rol'e" it is. impossible to vacate 

both the Arithmetic .and Quotien.t registers in one operation. '£he Sign bit, 

of any of the three registers mar be shifted when treating the bits as .coded 
~, . 

c::nracters or ma.y be preserved wt,en sh1ftLng numerical data. 

As an incidental not'3, the 212 p.J.ac:e:J nega'tive' values into the r~g: 
1 

isters in t't-lO I s complement form. When ri1ht-sh1.fting bits as' nwnericaJ. d'rta, 

-C!"w sign of the arithmetic regis1 er det.ermin(,s the mode of the vacated bits; "';' 

zeroes for insignificant J.eading bits in a PC)S:i... ti ve number, ones for insign-'· 

ificant .Leading bits in the two1licomplemant rHpresentat10n ofa negative number. 

Tnus, the valic.ii ty of numerical "a.lues is prHsf~rved. In the 709u, negative 
, \ 

va.1.ues are presented in the regiftars and in ml3mory words in an uncotnp.Lemented 

form, but considerable time .is utilized in DJ~ -ehme tic operations by oomp.Lementing 

the 't-lord, performine the operati(:n, and unconp.Lementing the negative resUJ.ts for 

appropria~~ storage. 
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B!lACHD1G 

Branching instructions in .th~ 709h <:.::.n be generally divided in1:.O 

t1.JO categories: conditional sldp and transfer of contro.L. In a condi. tional 

skip in~)truction, if a given condi. tion is satisfied, the next instruction is 

skipped and the program proceeds from ths"', point •. If the. condi tion is not met, 

the next instruction in sequence is taken. Of' the combined total o.t" 37 instrUc-

tions ,.;hich are provided, 18 will penni t c:ondi t.ional skipping and 18 \-1111 permit 

conditiona~ transfer of contro!. The rc~dnine ins~ruction provides an uncon-

eli t.ionaJ. transfer of control. (TRA) ~ Of tl:e en tire group of conditional branching 

instructions, Input-Output ·Contro.L operat:i.ons define th~ conditions for tl instruc-.. . 

tions (2 tran~rer, 6 skip), sans~ indic:ators dei·ine the conditions for anot.her 

8 instructions (5 transfer, 3 ski:)), anC1 comparison of bits, words and conditions 

in the centraJ. processor define t'le condi 1.ions for the remaining group (ll 

transfer, 9 skip). 

All ot the branching in·)t.ructior.s in the 212 provide conditional' or 

uncondi tional transfer of program control. orily three instructions l1hich are 

concerned sOJ.ely with input-outpu ~ opernt,j ons, provide condi tional Skipping of 

the next instruction sequence. Hra~ching instr~ctions are called Jt~ps in the 212 

ana the inst.ruction addrassto which a junlp istobe.made is indicated in the 

address field and in one bit, of tIe comnar.d fiold due to the appearance of two 

ir.struct.ions in one computer word. The hc . .lf--..rord instruction is addressed as the 

left or right·ha..Lf 01' a full word by the fnclusion of L or R in ·the jump. instruc-

tion. Symbolic addressing of ins"!iructionf dO'3S not require the progranuners I at ten-

tion to this detail however, sincI! the M~ ign:llHnt of in~tructions to absolute 

half-word locations is hand..Led by the assembl'3r program. In 2J.2 branching, if a 

specified condition is met, trans::'''er 01' cc ntro~ . take~ place, other"t-rise the next 

instruction in sequence ~s.taken. ~In either· case,.; the address of the next sequen-
.' .::~:; .. :.' .,? :;.:~' .: .' ... : ,.::- .. ::.,..' . ~: . . 

tia.L instruction (the one· that iuu:rediatel.y fO..L.lO~lS the jumpinstructiOl'}) is placed, 
.. 
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into tho program-acces~able Jtu.1p Addres's ':JA) l'egistE!r for us~ if a returnfto 
.. 

the point of program 'deviation is desired .. 

A br£l.nohing-instruct:i.on sot in 'chG 2J.2 proVideD' a.n tlttro.otivo 000-,' 

inst,ruction method 01' hanciLing SOl"t keys .. ,md porform:i.ng re.lated bit-testing. 

7ne high or ~ow order bit of the '~otie~t r~g1uter is tested and the contents' 

" ,. 

of the register cycled one bit to the left,· or tJle riUht respectively, bringing, 

the next bit into position for testing. 11' 1.110 specified condition is met", 

transfer oi control will also take place. 

,IrIDEX ll:~GISTER OPERATIONS 

The 7094 provides 7 index regis terE: for progranuner use and are 
\ 

addressed 1 through .1 respectiveJY. Sinc) mt11 :.iple tag oPerations were per-

m tted in the 709 and 7090, a set of in'strnctions are made available in the 7094 

., . 

"lhich perIni t muJ.tiple tagoperati on mode (lorical DRing of two or· three registers 

to produce an e'ffective memory ac:dress). The 2000/212 provides' e index re£-?sters. 

addressed 0 through 1 or 1 thru (', (where J :a 8). Hui tipl.e tag operations are not 

permitted, as they are in the ,705'4. 

In address modification operations;, it must: be noted that the index, 

registers of each machine works E'xactly 0ppof;1 ~e to ,'those of the other. In 

the 7091.r,· the effective address produced is th!~ difference between the instruc-" 

tion address field contents and the index ref,r.i :3ter contents, while in the 212, 

:'he effective address produced. if; the ~_ 01' the contents of instruction clddress. 

fiolci and index register. To further cotr:plic::e te matters, the inde~ registers 

of the 2.1.2 have two associated b: ts whj,ct, dnp'3nding upon their setting, 'vrill 

permit automatic incrementaticn, (by one) of ";h~ register, contents after the 
v~_ 

~, ( effective. address is produced, itlcremer.tction J)! decrernentation by a va~iab.le 
':'/ 

quunti ty contained in the instruction C'.dcress field, or no modification 0:" the 

ref:ister 1-1~atsoever. 
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I tera ti va +oops can he :)e r1'orrna' i quit,e reaclily i'o both machines, 

ho,·rcver J the testing and branchin ~ instru.:ticnn of the 7094 a.re More easy 

to uth-a I~incuil tho 2QOO/i12 requ."i.ro 3 the Lo. \c;li.ng of tho DAtn ;ragiGt,or wi ttl Q 
I 

comparison quantity and a braochilg addre,~s in most cases, even though the 

instructions are more powerful in their o'!ercJ.J. accoTilplishments. A sot of 

instructions discussed in the SUlr.llary pl"o'..ride t~e 2000/212 with the ability 

to repeat automatically 1, 2, J 0(' 4 inst~ct,i()ns in sequence without requir-

ing the attendant index register modifica~ion, testing 'and branclring instruc-

tions. 

TAf3V~ IF.A)K-u? 

In the table-look type instructLons provided for both machines, 

(Conv~rt for 70'14, Smaller-word./Larger-wocd j'0l~ 212), i t,is best not to lOClk 

either of these gift-horses intr,e mouth sinc:e the care and feeding involved 

far out1"r8iGhs the end product in many cas~s. 

r~IPUT-OUTPUT OPERA TICNS 

'> The' dissimilari -t;,y betweert any t:-ro cOf'Ipeti tive" systems is usually 

il.lustrated most graphically by the relative input-output operations that can 

be performed. Th~ 7094, in rnagnE,tic tape opE:rations J permits the, 't~iting and 

re.:1.ding" of varlable-length recorcs whiCh canb/~ Brouped together in seper:l.t,e , 
I 

files of informati on.. The 200) r-ermi ts t:18 l7r:L ting and reading of fixed-length 

b.Locks of information, each of wrich can conflt:Ltute s part ofa record, a fuJ.l 

record, several records" or e~len 3 comple te file. A high-speed (2L.OKC) tape 

unit \vill soon be standard equipn ant on the :~12 and will permit up to 16 var-

ia.~le 'length records (of frcm .L \ ord to LJ\J~6 vmrds per record) to be l-rri tton 

on. the tap8 at one time instead cf the nOH s·:,ruldard fixed-length-block tape units. 
" ' 

Ti1i~ 7094 requires that" a seperau prograrr of i}lstructions be written for tnput-

output ope:-ations, to be executec. at the S3Iru: "tame as the, processing program .... lhen 

appropriate instructions are givE"n. In' tne l'h:Llco 2000,' a single order is set 

up in the Data Register vlhich is transfer~ed to the .appropriate input-output device 
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by a t.ransfer lnput-output instruct1on. There, the cOIIlponent p3rts of the 

ordor are seperated and are ex~cu~d independent ot I hut e1MuJ.taneoua.lJ withp 
,", 

the program being executed in the centra.!. c~utar. 

Both fl'\8chines provide fom.s ot indirect addressing wherein. inatruc­

tion X e~n cuI on inst.ruct.1CO Y to provide the address of wordZ· that io.to 

be utilized 1n tne execution of inst.ruction X. uso, bo,th machines will accept .. 

I, 
I 

the ins~rlIetion repetoires of t.heir predecessors since they are mere!:.' extension. 

or, the pre-estab..L1 !!hed set. Tl'M had to add tl grOIlP ot 8 1nstruc tions to p.ernd t 
.~.> 

orl stine 10L.(j(0t;/7CJ;O prOerAI'1.S to bo run on the 7094. not 80 ot Philco, oinee 

I, 

le95 than 20 new 1nstruct10nsve:"e mer,:!ly added to the existing 21U/2U repeto1ro •. 

Anot~e~. prop,raming advantage that the 212 has over the 109u is the Repeat· 

and Double Repeat instruction gro lp which Will permi t the repetl t1.on or 1, ,2, 3, 
or ~. instructions in sequence and thus 1ft :t powerful aid to the pertormance Of a hart 

1 terat1ve loops. 'Ihe H8Pen t 1nst~ction \rlll permit up to 409S iterationa .to be 

perronned; Double 'tspent will perrO. t up to 2551 terat1ons. 

HAHDHAHP. HIGHLT~HTS 

As tar as' lnp'!t-output hard"are 15 conoerned, the 7090 1e equipped vith 

one· (but optionally with up to 8) d::ta ch3nnels to' whioh niaybe connhcted up to 

/ ten t;tpes, a printe!> oard reader and card punob, all operatod on-l.ine,in progr_d 

'asynchronous mode. Diec FileR, Hypertapes and rOaJ..t1l1lO devices.are opt1ona.L 

equipmont. ! t they Ilre added, and an en ·.irf) arrllY of required input-output 1nstruc­

tion~'~ust be added to th~ oa~1c instruction repeto1re. 

The 2000/212 offers one or ~wo Input-output Processors wnich are .i1l1J,ar 

to the 709~ data ehanne.1.S, but to vtdoh are eonnected up to·)2 ft\&gnetic tapes, or 
• 

a combl1ation ot online tapes, e.v1tchable tapes, and UniYer8a.J. Hutter Controller. 

to which are connected printers, eardsyat..fms, (reader and punch), paper tape 

Sj~t""'B (reader and punch). Thie combination permits either online or offllne 

.... " . ..- '- -.... ....... -...... _ ..... - .'------...-...~- .. __ .... _. -- ----_ ..... _.- ~"'.... . ...... -.... , 
('I 
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oper:l ti:)n of the devices attachec to thl3 Jni \'e~·sal. Buffer Con troller. Har.;ne tic 

D1'\~S, .Disc Files, real time cif3vices, .a,~c1unt.ing clock, X-Y p.Lotter, on-line 

!1:1per t~pe, and a variety of dl9v1 ces are )ptj.onal equipment,. but none require 

any addition to the ir.atruction repetoi re s l.r.co the input-output orders required 

b:r these devices are handJ.ed a?pI·opriat~l. r or ~he sarne' basic I/O instruf..!ti.on. 

The core memory unit ,of the 7u9/~ i~; tirni ted to a maximum o1~ 32, 76e )6-

bi t \"rords. Ph11co has bri.LliantJ,Y provict3d for expand~ble 48-bi t word core 

st-orage in 8K, .L6K,' 32K and up to 16 bank:.; of' l>5,536~ords, putting the d~ta 

hand.Ling potentia.L of the 212 int.o the millicln-word ~"erranti A t.Las cJ.ass. Philco 

has also made provisi ons for program mu.L t lsequoncing and autom ..... ·t ic program in ter­

rupt operations which are becomirg basic 'lecessities in complex computer-controlled. 

systems. 

Host impressive, overall, is th~ phenominal speed of the'2J.2. The entire 
It 

system Horks in asynchronous modE with a:nemory access cycle of 1.0 micro-seconds 

. and variable instruc.tion timing :i n the ce'1tr~u processor.. The 7094 is hai'nessed 

to a fixed timing cycle of 2micloaeconds in the memory and central processing 

units. Only the input-output da1 a channels c>porate ~n an asynchronous mode but 

they can dela.:,r execution' of instr'uc:t,ions :It J.e1.st one timine cycle. ' Both machines 

faa ture an ins truction overlap s:i nce, in '110 ::1:, l!aSeS, two instructions are fetched 

from memory durin.~; one access cy(:1.e, but in tho 212, four i~structions (two per 

word) are available for exeoution in the ins1iruction unit as contrasted to two 

(one .p~r word) instruotions in tc:e 7U9L. 

'.rne latest version of F'hilco IS a.1gE!b~aic transl.ator ,ALTAC, is running 

on the 212 and accepting standarc i FORTRAN-language programs. A 7090 FORTHRN 

program was quoted by the PhiJ.co New Yo'rk Office as being run on the 212 at what 

seemed to be a fantastic speed ~:1.x times f"aste!than, the 7090. 
. . . 

. .. .. '; ::>:'~i;~·;~i\ / j~t': 
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A check with the Philco facto~T p:oved ~Jh:'.s to be corLservative, as the i'ieure 

p:-oved to be in the neighborhood')f fro'l1 " or ti to 1 faster. 

The functional characte ~istics of t hf! 7094 sys tem corr.ponen ts remuin 

unch~ngeJ from those of the 7090 system. ~1 1hat is new is the addition or four 

index r t3gisters to the existing t'1ree~ 20 n(~W' prograrl1rr~ne instructions (plenty 

more when additional I/O uni ts ar 3 added), and the abi~~ ty to G.O double precision 

floating-point arithmetic. The blSis sys'::,em operating cycle has been lOHered from 

2.18 microseconds on the 7090 to 2.0 micrns.~cor~ds for the 7094 and two instructions 

are fetched from memory whenever ?ossible, a f(lature that has all'rays been standard 
. ' 

on all Philco systems. 'lhe ovorall eff?c'~" E~ quoted by IBM, is to present a computer 

that is at the most 1.5 to 2 timeg fas~3r t.hanthe 7090. 

Hi th the 2.L2, an entirely new cnntraJ. compute~ and a high-speed memory Wc:lS " 

dcveJ.oped to vlork compa tably with .the standard I/O componen ts of the 2000 system. 

New high-performance tapes "T~lich 'Nill tt"ansi'er2hO,OOO six-bit ch~acters per s~cond 

have been made an optional fea 'Cur e to off::1e t the ,7340 Hypertnpes lihose t~an~1'er rate, 

is only 170,000 six-bit characte.rs per ·se('!ond. 

As to cost, 1 t appears that ti1e 212irill bEl leased for·a price ,considerably ." .;. 

less than a comparable 1094 syate:ri. 
. ' . 

All in all, ~.t looks, as if Philco,with'thc ' 
doVt..O, 

new FORD look, ~. give IBM's 70'x) serie:;' a reai', run for the money. 
'v' • ' .• 
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Bits per'iord 

Decimal accuracy maintained 

Floating-point mantissa 

1-'~antissa decima.1. accuracy 

Exponent ~epresentation 

~qponent Magnitude 

Doub.1.e Precision F.1.oating-Point 

D. P. Hantissa decimal accuracy 

UnnormaJ.ized F.loating-point . 

Sin~le Addressing 

Instructions per word 

Indirect Addressing 

Number of Index Registers 

A:ltomatic Index Modification 

Instruction Overlap' 

Asynchronous operation 

Her~ory size (max., words) . 

1·1emory access cycle 

Tape C~ntro.1. Devices 

No. of tapes per device 
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; . 

. , .. , 

; ~ •• I, ... ,. 

No. of tares in simultaneous ope~'a.t1on 

10 digits 

s, 27 bits 

,e digits 

E-bit ch~acter­
j ~(~ic 

10 ! 38 

Yes 

J.6 'digits 

Yen 

Yes 

Cinu 

res 

~, 

I 

No 

Uo. (tape ch~nnels' 

2000/212 

L8 

14 digi ts 

S, 35 bits 

10 diei ts 

S, 11 bits 

10 + 616 . 

Yes 

24dig.i ts 

Yes 

Yes 

Yes 

8 

Yes 

,Yes 

only) , ,Yes 

:?o usec 

l3 Jata c:.'lannels 

10 

from 8K to 
lu4tjK 

1.0 usee 

2 Input-Output 
Processors 

32 

1 ~)er $a tasnannel 4 per lOP 

Tape transfer rate (6 bit chara~~.ers/s€~c.) 62.",L{ HiDensity 
'. 729IV ) 90K 


