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‘Attached is a COMPANY CONFIDENTTAL nomparﬂson
between the 212 and the 7094 which should be of con= - y
- siderable value to you. ‘

» This must not be shown to or left with a
customer . LT

We will attempt to give you furthe1 comparison.
of the 3600 aand the 412 in the very mear future.

This fine jﬁb was done by GLS Mechalas.
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CENTRAL PROCESSOR
212+ _ 70094
3 addressable ari chmetic regluters ¢ 3 registers, only 2 addvessable
- Extensive reg. to zeg. tvams fav 0 Most reg. to reg. tvansfers uce
{direet) | memory
8 Index Registers o 7 Iadex Registers {(vs. 3 for 7090,
S T therefore, inﬁOm&dﬂjD»u programs, |
_ though not too serious) o W
e i we Ll . oy L E
Index Registers compatible O Problem must state if it is to-use
' : : 3 or 7 Index Registers and change
_ o modes accordingly.
Index Regl sters can ldcrement or ¢ Only decrement
_aecaement by 1 or any other value
77 Instructions being n*ocessed 0 2 Instructioans acbesccd ‘sometimes
Kmstructians.and @perand_lcokfahead o No 300& ahead, but murel' double-

‘ R ' fetch under limited ircumstamces‘
Indivect addressing with 1 or 2 0 Indirect addres s*ﬂg wicth only L
indirect addresses per loc.; -indivect address per loc.; 2 usec,
0.5 - 0.5 usec. per level per level
Base addrass may be in either Index © One 15-bit address £ield in wmost , -
Reg, or inm 16~bit non-overlapped instructions; second 15-blt deaxemeaa
address field of imstruction field in omiy 8 instriciions
‘increment or decrement in Index 0 Decrement only in Index Registers;
Register; counts up Gr dowidwithout counts only indirectly using msmory
using memory time wu ﬂnw\ and avithmeiic time '

BiUg J it audenleadle oo . . .
ﬁ?lthmetla speeds higher : © Arithmetic speeds lower !
.55-1.5 1,818,18% , + &, 250,000/ sec
- FIXED . ,
4,3 2323553 POTINT? X &, - 10 . 1GG?QGG}sec
9.8 102,040 a = &, ~ 16 62,500/sec
1.3 0 ] + 000
| 3 ?69323 FLOAT + 166,
4.5 222,222 POINT Y X 100,000
12.3 .81,300 ' - 55,500
. | J |
8.0 125,000 Y -+ 125,000
- DOUBLE
; & - 3
25.0 10,000 prmcrsiont, LS 5,000
56. 1,000 Jg : 26,300
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Memory addressabld to 65K direct
or indirect; (Sf—+2> 1 million

words by mode setting (o 17/57/6)
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7094

o Memory addressable to 32K direct

or indirect; to 65K by mode
setting (special order only}

COMPANY CONFIPENTIAL
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ASYNCHRONOUS DESIGN

212 ' : 7094
Asynchronous L3 0 Synchronous
Easy to modify; systemA@nder o Must redesign system for
- continuing development further significant
: advarnces
Independent speed 1/0 o I/0 Programming must be

related to machine cyecle
and I/0 timing cycle

No programming of timing 0 Timing is critical to get
cycle of 1I/0 _ simultaneous reads, writes,

and wmovements of data

COMPANY CONFIDENTIAL
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BUILDING BLOCK

| 2.2 ‘ 7094
NO REPROGRAMMING ( o ek Caae )

¢ More contrellers in IOP O Most building block features
cause reprogramming translation
&% simulation

: 0 '

©  Faster memory

¢ Faster central processor

COMPANY CONFIDENLIAL
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MEMORIES

212

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

‘overlapped access for:

/ Instruction
Operands
'3 Results
1/0

- Bffective memory speed zero

65K per bank; ug=to-1 mlllion
total wndo

48 bits + 8 parity; character
parity carried all the way from
1/0 to memory

.5 usec., reference cycle

7094

© 1 memory access (2 at a time for
instruction, double precision
floating-point, and double load
instruction - will only double

access @kn?Léven -numbered
10cation) ﬁz?—avobwbc%.adx_

o Effective memory speed is 1 or 2 usec.
per accessEx

0 32K total; 65K by mode shift (on
special order 0113;) :

Chuchu 0( .

© 36 bits -+ 1 parity; parity,only at ;7
interfaces (memory word; 1/0

character) .

0 2. usec reference cycle

COMPANY CONFIDENTIAL
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TAPES

- 212

Tape systems compatible; only one
tape system needed by any user
(compatible with %" IBM tape is
offered on satellite option)

0 90KC s &ﬁw Vevi

0 240KC i for nal
(6-bit - 1,936,000 max. )

e 1" tcape

© 3600°

© 66 million characters /uwll -

o $120 a reel

© Read forward or backward

9 Read after write

© 64 tapes

© Direct selection of tape units'

independent cf channels

No lockout

Eight simultaneous I/0 operations

104" diameter

0 alﬂ&xttlfn\ﬁ{cjuwﬁLivL C@%LOO

e mj%

7094

o Tape systems'nat compatible: if
use Hypertape, must use low-speed
tape alse

© 22.5, 62.5, 90KC (729 tapes)

o 170k¢  (Hypntipe )
(8-bit - 340, 000 max.)

@—— /z ///ff(?y o 727 7 72y

[
© 1800 &Cuwto

o 25 million character%/cba&é

o $135 a reel

o Baékward read gptioﬁal

0 Read after write optional
0'20 tapes

0 Tape selection restricted to
tﬁﬁgk channels

© Other tapes or a channel lock-out 7
if used by one tape ' ’

© Two simultaneous I/0 operations
wWtath can Aels wne epocllon 0
o 10" - 17" ~”ZE)(odd size means
new shelving f@r storage)

2 ﬁu/wb 6&%@%7

0 Chnctivcrd alfﬁ)d Whine

/\U-Cf/\&&pt M~ W

COMPANY CONFYDENTIAL
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I0P

212

Tapes use any Controller
Z?%Cfﬁhz o (i mxuw.ézugﬁbfj

32 Tapes to an I0P (32 tapes to

a channel) 4

2 T0PS.! - 64 tapes
8 Contr@llers

6 I/O instructions can de all I/O
Comgatlble tape systems

Any channel may be reading or
writing from any coatreller

RRRR RRRR
WWWW W |
RWWR RRWR (any combination)

No locxmut of tapes

lur»; M’W fccran b/vgg

1 and 2 bit error correction

7094

Tapes fixed to L/0 Channels
C/\-HAW\L@ A tf Cmmw“f KQ_(/M Llﬁ/ vy

10 Tapes to a channel % chinnid B
fud Ve perdo

8 Channels (hypertape only.

2 channels)
21 1/0 instructions
Tape systems not compatible

If 2 hypertape channels, only one
can be reading and one can be
writing :

RW

W R

Not Allowed RR
W

peccnorftbr.
Other tapes'iaeked.sut when

channel is used

1 and 2 bit error correction

. COMPANY CONFIDENTIAL
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MASS STORAGE (DISC)

212 | 7094

0 160 million whet 7 wndo 0 258 million cwndlo ;v chani, (r
C/\'Mbc/m ' ' .
o 960 KC | o 90 KC
O Does not tie-up data controllers O Uses special data channel
" (independent asynchronous : ‘

transfer)

COMPANY CONFIDENTIAL
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 INSTRUCTIONS

2000/212
0 Over 250 instructions R
0 2 instructions per word
04 iﬁstrﬁction access
c7 iﬁstructiqns béing ﬁroceésedg_
‘inst.and operand look-ahead

0 112 avithmetic instructions

© Repeat instruction: {(up to
4 instructions)‘ '
o 6 1I/0 1nstructions can do all
1/0

7094

189 instruciions

1 imstruction per‘word

2 instruction access

@ No look-ahead.

39 arichmetic instractions

No repeat

21 I/0 instructiomns

o A éempare can jump directly to a
roucine .Lut LI GrnﬂommL Crﬁtb
G s T o /f{) p el &MW UV~

(CAS) N %,
A ‘compare must go te a jump U&7
because it only skips.upon 4 wAYS

meeting a condition {(costs T2UE

W (O’M"’M'(- UVWE)O(uvh- w Ll me)

"0

© Index Reglster Compatibility

@ Infinite level of indirect
addressing

an access and_f;fjfff!zj?§COV£Z//°/579
® L& rld ol

Problem must state if it is to 7
use 3 oxr 7 index registers aand
cbange modes accordingly

leiced level of indirect

addressing

COMPANY CONFIDENTTYAL
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WORD CAPACITY

212 - 709
. Single Precision Single
© 36 bit mantissa ' . © 28 bit mantissé
0 12 bit exponent © 8 bit exponent
. © 10 significant decimal digits o 8 significant decimal digits
5%10}_616 | . egioxm
Double Precision ~ Double ?reéision
'@ 70 bit mantissa - B 54 bit maﬁtissaf
0 12 bit exponent O 8 bit exponent
© 2& significant decimal digits - © 14 significant decimal digits
CVW¢woﬁkn | I : : 'C&dei@
o § M Mt edeanielTua o, b /J/U}L—/ch O&MMCZ/L,

) 0 'é‘{ chnnclie oo | 0 57! ChnacTon codeg

COMPANY CONFIDENTYIAL
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REAL TIME
212 : 3 ' 7094
: : o /S
Real Time Scanner, ) 0 Real- time seems=to=t= by
8 High-speed, multiplexed, - special ovder
real-time channels ‘
~Auto Control o o C.om\doruuu/v&. "t:”“
Interval Tiwmer o , | o ;%»'erﬁfakm#éb'btzwm
Does not tie-up data o o Uses data channel

controller - independent
asynchronous transfer

COMPANY . CONFIDENTIAL
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ON-LINE PAPER TAPE

2000/212 7094
o Reads 1000 c¢/s | ‘0 Reads 500 c/s
o0 Punches 100 c¢/s : © Can not punch

(5, 6, 7, or 8 channel)

~ © Does not tle-up Data Controller -~ . O Uses Data Controller
independent asynchronous transfer

COMPANY CONFIDENTIAL
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PHILCO 1000

212/1000 | | | 7094/1401
Can communicate with 2000 o0 Cannot directly communiéate with
(memory to memory) large computer »
Character computer 0 Character computer:
Can simulate any fixed word o
length (N - Reg.) . v '
Fixed inst. length (4 char.) © Variable inst. length (avg. 6 char.)
3u memory if greater than 4K o 11,5u memory
otherwise 5u
4 base address registers © 2 base address registers
Binary arithmetic (decimal © Only decimal arithmetic
arithmetic - optional) . o
0, 1, 2 or 3 address instructions © 2 address instructions
BTD & DTB hardware : © BTD & DTB under program control
_ (optional inst. package) :
2 simultaneous I/0 operations © 1 1/0 operatien
o HSP - 900 L/M | " o HSP - 600 L/M
© Photo-electric card reader -~ '0 Card Reader ~ 800 C/M
2000 ¢/M  Punch 100 C/M Punch 250 C/M
Photo-electric paper tape - O Paper tape - 500 C/S
1000 C/S 'Punch 100 C/S . Can not punch
Printer Plotter ‘ o
90KC o Only 729 tapes
240KC ‘
729 tapes
Hypertapes

(any other competitive tape)

Two completely independent programs o One program

Ex: C-T : Ex: C~-T
T~P ' »
© Asynchronous - © Synchronous
o Link with 212 ' © Link with 7094
1) All tapes common with 212 1) 1 Common tape with 7094 i

2) Memory to memory transfer
3) Communication through real-time
scanner (command & control application)

COMPANY CONFIDENTIAL
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ot . . A_‘yjHOCf ﬁET’\/ JALE //l -L-O/
o C ' Sevioe Lusteucro.
Fieco Opeeations ZD(U/S/O'/O
Tureenamovac Erecreic Coep.

R E C E | V E D . : A 'SUBSIbII\(e‘( OF ‘IUTQEUAT""UAL’YELEPHOUE
JUL 301867 IBM 709k Vs, PHILCO 20u0/2L2 ”*"*_" ( €L_€c;mm“@ R 7-

, A COMPETITIVE ATALYSIS o B
MANAGER MARKETING SETVIZED - . |

In the creation of tictional characters tror hcvels, the basic
rute is "there are neither ail-bad villains nor atl-good heroes." This

axionm, it can be said is also true of the computer industryz there are’
neither all-bad nor aLl-good computers, : |
There exists today a tendencgy for ccﬁputer_ealesmep to down-grade
competitive equipment and ub-grade their own particular sjstem; In the
interests of users who may be pondering ﬂlekrelatire‘merits of large-scale,
' higﬁ-speed systems (and also the relative franknees ofisalesmen), a suﬁmary
ol the'eaxient features of two highly'competitive systeme is presented: the
Im1 709k and PHILCO 2000 Model 212, | | | .
‘ It is curious to note tnat, whi.Le bohh eystems are desmgned as
generai—purpose arithmetic data proceseora, the 709h offers the Least
number of arithmetlc inetructions (39) On the other hand Philco uses a
‘stored-loVic concept which permits the programmer to call upon a varlety of
operatlons, registers and options to create a composite and highLy versatile
group of 112 arithmetic instructiona.‘f
Ic is well known that designere andfmanufecturere rarely ever.deve;op"
_a.machine haring a oneeto-oce inatructioc.reieticnship. IRM's phiLosophy orefers
to say that “the instruction set beccmes mvaninpful only when applied to a partic-
wlar appxicaticn. However, by conparinp the 1netruction micro-ilow charts for

botn machinee, the exceptional ceuability o1 one system over another becorss

apparent, The resuits of such an analyslb ara summarized by inetruction class,



©0Th., THSTRUCTIONS BY CLASS 709k 2000/212

Fixed Point Arithmetic o 56
Floating Poiné Arithmetic .125 .c*,f ' g6
Logical ’ 1 " 10

‘Data Transmission f fiilﬁ_’: _" SO 23
Shifting S ' 7 | ‘ » 15

, Bracching - .. -<; - .,"f 21 38
Index Reéister B ..' | :’f 2h f ];“‘}. 3
Table~Lookup o _‘> | s 3\::1?;‘ . 2 .
Indicator Senaing A o ol :L.f¥? 0 N
Teput-owus 2B . .6
Miscellaneous - S 1.” 16 'fﬁgjjv; | n

| TOTAL: 189" L 2

m.ITJTI“'I'IC INSTRUCTIONS

Arithmetic operations may be ﬁeviormcd in both machines with the _
operands expresaed in either iixei-point or floating-point notation. Eixed- .
po*nc notvation in the 7094 is expveased by 3 sign and 35 bits, in the . 4_> .
4u00/21?, it is exprassed by & sign and L bits. Accuracy in the 709h is main~
tained to 10 decimal digits; in the 2000/2¢2, to Lb dec:unaJ. digits.

- In the 7090, extended precision of both mantisaa and magnitude can |
be obtained by the use of extra-cost hardware, invoxving additional instruc- .
tions and programmlng effort. In the 709h, thla feature has been repLaced by

a series of double-precision fxoauing-point instructions which make use ol the

two 36-bit words which may be aimuLtaneoule fetched from msmory. Theae instruc-i? :

tions provida an increase in manttasa precision from B-digit to 16—digit accuracy

without an increase in the standard magnl.mde oi 10 + 3U




.‘_3_

Philco provides two stzndard instruccions which enable all
rioating-point arithmetic operations to b3 perrormed in double-precision
moda, This produges a aigﬁed 7'0ahi.'b mantisan, inoroasing the :;couraoy
from 10-digits, single precision, to 2h-digits,,doublé precision;.without
any increase in thg a.Lregdi. sufficient 10 + 615 magnitude. The double-
precision mode also en#bles unnormatized Eesulbs to be bbfained, with auto-
matic normalization ot the arithnetic registers taking place wbgn.the mode
is terminated, . ' ' e »: | o ”

- LOGICAL INSTRUCTIONS

The functions of AND, inclusive OR and excluéive.OR may be pér-
fofwed’by both machines. In the 709k, only'%he'AcdumﬁLator register and
‘a memory word are involived, but the 2000/212 can use. one, two, or a1l three
of its addressable arithmetic reg1sters znd a memory word. It should be .
pointed out that, of the LO’logic instructions in the 212 repetoire, all
pérform two-valued Boolean-Aigebra‘operatibns,; OQ thé other hand, the 7094
utilizes more than half of its Lhi-instruction gf01p po.pe:form unique bit- 
complementing, exchange, sign manipﬁlatiod,%and_end-afoundécar:y‘operations
which involve, in.moét casés, tho. use o1’ the additibnal "P"’bit 6f‘the‘Accum-

ﬁlator. These so-called logic oneration¢ ca1not be performed by the 212 since

it lacks the additional PN bit nvolved Lo

4

DATA TRANSMISSION o f " ‘

The score speaks for iuself Nore flexlble data transmlssion
operations can be performed by the. 212 with its 23 1nstructions than can bs
'perforned by the 7094 with only 13 highlv stylized data transfer instructlons.z
'1he 212 pernlts transfer oi informatlon ontlrely within its arithmetic section,
an operation which cannot be per ormed in the 709h without involving ‘a tempor-
ary storage word in.memory. hn 1ttractive feazture of the 212 arithmetic section
is the addressable D (or Data) r:gister, gomparable to the SR (Storage Register)
ot the 709, R T e
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The addressability of the D register enabies the programmer to do fast data
manipulation, similar to that dons in the 650, saving considerable time and
instructione involving temporary storaga ind the attendant memory accesaas,

SHITT THSTRUCTIONS

“hen shifting bits in the 7094, the Sign bit of the Accumulator
is never moved, butiit will be_altered to match the sign of ihe regieter“from
which the bits are shitted under long-loft or Long-right (LLS or LRS) shift
operations. The‘number of bits to be shifted is‘meduxd 256; theretore, it
is possible to clear both the‘Accumuiater anc ﬁhe Muttiplier-Quotient regis-
ters in one operatidn. There is absoluteLy no advantage to this ability;
1nstead it presents a potential hazard to proyramming ooeratlons. Another‘
drawback of the 709h is. that the Multipiier-Quotlent register cannot be

shitted as an 1ndenendent register. On the other hand, the 2000/212 permlts
indcpendent shiftlng of all three of its arithmetic registers. .The number
of bits to be shifted is Modulo cu, therefore, it is impossible to vacate
both the Arlthmetic and Quotieqt registere in one operation. The Sign bit
of any of the ‘three reglsters may be shifted when treating the bits as. coded
characters or may be preserved when shifting numerical data.

As an incidental nota, the 212 places negative values into the rcg;
istere’in'two's comp.ilement form. When rivht»shifting bits as' numerica; d%ta
the sign of the arithmetic register determlnes the mode of the vacated bits; . ;
- zeroes for inSighificant leading bits in e positive hﬁﬁber,‘ones for ihsign-“
ificant Leading bits in the twols compiemant representation of a negative humber;
Tnhus, the validity of nuﬁericai values is preserved, In the 7094, negatiVe-' |
vaiues are.presented in the registers and in me%ory words in an uncomplemented
- form, but considerable time is utilized in arithmetic operations by comp;onenning
the word, oerforming the operaticn, and uncoanementing the negative results for

approprlate storage,



BRACHING

Branching instructions in .the 709l czn be generally divided invwo
two categories: conditionai skip and transfer of control. In a conditioral
skip instruction, if a given.condttiog is satisfied, the next instruction is
‘skipped and the ﬁrogram proceeds trom tha* point,. If the:condition is not met,
the next inétruction in sequehcg is taken. Of the combined total of' 37 instric-
tions which are provided, 18 will permit ¢onditional sgépping and 18 will permit
conditional transfer of control. The remaining instrubtion provides an uncon-
ditional transfer of control (TRA), Of thre eatire group of conditional branching
instructiocns, Input-Output ControL operations deflne the condltions for 8 inatruc-
tions (2 transfer, 6 skip), sensgtie indi(ators dexine the conditions tor another
& instructions (S transfer, 3 skin), and comparison of bits, words and conditions
iﬁ.ﬁhe central processor defiﬁe tné condi1i6n§ for the remaining group (il
tvaqsfer, 9 skip) ' | . |

A1l of the branchlng instructiors in the 212 prov1de condltlonax or
unconditional transfer of program control. Only three instructions which are
concerned sotely with input-outpu%‘operntions, pro?idé conditional skipping of
éhe hext instruction sequence. ’Braﬁching inscructioﬁs are‘called’Jumps in the 212
ana the instruction address to which a‘jump is té‘bewmade ;svindiCated in the
adiiress field and in one bit of tae comnard field dﬁe,tblfﬁe appeérance'of two
irstructions in one computer werd. The halr-wbrd instrﬁction is addressed as'the
Lefn or rlght ‘half of a full word by the :nclusion of L or R in the Jump. 1nstruc-
tlon, Symbolic addressing of ins,ruction= do3as not require the programmers' atten-
tion to this detail however, sincu the asszgmnent oi‘znstructions to absolute
half-word locations is handled by the as sembl=r program. In 242 branching, ir a.
SgeClIled condition is met, trans”er ot ccntrol takes pLace, otherwise the next

instruction in sequence is taken. +In either vase, the address of the next sequen-

tlai instruction (the one that imnedlatexy foilows the jump instruction) is placed|
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into the program-accessable Jump Address (JA) register for use if a return{to

_ 7
the point of program deviation is desired.

A branching-instruction set in tha 2.2 provided'an attraotive onge -
instruction method of handxing sort Keys .and performing re@ated bit-testing.
Tne hign or Loﬁ order bit.of the Qthient regioter is tested and £hevcontents
of the register c&cled one bit to the lefb‘or‘the right réspectively, bringihg,
the next bit into position for testing. 1t the specifié4 condition is met,

transfer of control will also taks place,

JINDEY REGISTER OPERATIONS

The 7P9h provides 7 incex regis;ers‘ror prqgrammer use and are
addressed 1 thréugh 7vrespectiveiy. Sinc: multiple fag 6befations ﬁerelper;
mitted in the 709 and 7090, a set of inétructidns are made a#ailable in the 7094
which permit multiplevﬁag operatioh‘mdda (logical'ORing of two or three registers
10 produce an effgctivé memory acdress). Thef2000/212 provides 8 index registers.
.addreSSed 0 through 7vor 1 thru.ﬁ (whefa‘j = 8);v MﬁltipLe tag‘oﬁerétions are not
permitted, as they afe in thef?O?h. | | |

In addresslquiiiéation bperations; it'mustaﬁe ndted that the index
registers ol each machihe works ekactly Oppqsité ib;hhose of‘the other, 1In
the 709L, the effective addiéss produced is the differenée betwéen the}instruc;“‘
tion address field contents and the index registér contehts, while in the 212,
the efféctive address produced it the sur_or tne contents ot instruction address.
field épd index register. Té furphér complicahe matters, thé indé% registers
of tne 212 ha?e.two associated bits whick, depanding upon ﬁheir sétting, will
permit automatic incrementationf(by one) df “h? register contents aftér the
effectiva address is produced, iucrementetim1é;?‘decreﬁentation by a variable .
quantity contained in the ;pstruction adéress fielq,.cr po‘modificatipn oI the

resister whatsoever,
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Iterative ldops can be nerformed quite readiiy in both machines,'
however, the testing and branchiunz instructicns ot the 7094 are more easy’
 to use since tho 2000/212 requires the Loading of tha Data register with a
comparisoh quantity and a branchiig address in most cases, even though the
instructions are more powerful in their orer:sll. accomp;ishments. A seot qf
* instructions discussed in the summary provide the 2000/212 with the ability
to repeat automatically 1, 2, 3 or L instructions in sequence withouﬁ requir-
ing the attendant index regiSter modificetion, testingfand branching instruc-
‘tiecns., |

TARLY LOOK~UP

In the table-look type lnstructLon° provided for both machines,
(bonvert for 709k, Smaller—word/larger-wo"d for 2L2), it is best not to lock
either Qf these gift-horses in tte mouth since the;care and feeding involved
far outﬁeighsbthe end nfoduct in many caszs.

ewmmwwwowmnws

v

- The dissimilarity between eny two competdtive systems is usually |
illuStrated most graphically by the relative input-optput,operations that can

be perrormed. The,709h; in magneticbtape Operaﬁions, permits the.wfiting and
reading'of vafiable-length recordédwhich cangee groupedvtogeﬁher in seperdte
Tiles “‘nformatidn.. The 2005 rermits tﬁe writino and‘reading of fixed—length
blocks of 1nformation, each of wtich can ﬂoqatLtute a part of a record a full
T-ecord several records, or even a complete iiLe. A high-speed (2h0uC) tape
unit will soon be standard equipnent on tne 212 and will permit up to 16 var-
_-1;ble length records (of frcm L vord to bdyé words per record) to be written

on the tape at one time i1stead ¢f the now s,andard fixed-iength~block tane units
Tna 7O9b‘requ1res that.a seperatc prograr of instructions be written‘Lor input-
output operations, to be executec. at the sam: time as the processing program when
appropriate instructions are given. In-tne I'hilco 2000, a single order is set

- up in the Data Register which is transferced to the appropriate input-output device
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'-‘B-
by a transfer Input-Output 1nstructton. There, the component parts of the

ordor are seperated and are exacuted independent of, but aimultlnooualy with .

‘.
'

the program being executed in the centra1 computer,

[}

TNSTRUCTION SUMMARY

Both machines provide forms oI indirect addresasing wherein instruc-
tion X can cail on instruction Y to provide the address of word Z that 18 to -
be utilized in the execution of instruction X, Aliso, both machines will accept -

the ins‘rction repetoires of their predecesaofs‘ain¢0‘they-afa merely oxténsion.

of the pro-estabxi :hed set IR had to add a group of 8 instructions to permit

~2

mdsting 70h/ﬁ(09/7090 provrams to be run on the 70911. Mot so of Philco, since

less than 20 new instructions we:e merely added to thg'existing 210/211 rapetoire.'

Another. prdpramming advantage that the 212 nas over the 70%9L 13 tha Rapeat:

and DOuble Repoat instruction prozp which will permit the repetition of 1, 2, 3,

or li instructions in sequence and thus 15 a powerful aid to the porformance of short

irerative loops. The Hepeat instruction will pex’mit up to»h095 iterations to be

- performed; Double ﬁepeat will permit up to 255 1terations.

HARDWARE, HIGHLTHTS

As far as inp:t-output hardware is concerned, the 709k is equipped with
onq.(but optionally with up to 8) dita channbla to which mgy"bs‘connbcted up to

ten tapes, a printer, card reader and card punch, all ope;ated on-iine in programmad

‘agynchronous mode. Disc Files, Hypertapes and rnai‘timo devices.are optionll

equipment, If they are added, and an en:ircvaifa&fof required idput-output instruc-

_ ?ion- must be added to the basic 1nstruotion repetoire.

 The 2000/212 offers one or two Inpub—Output Processors wiich are aiui;nr -

to the 709& dats channels, but to which are connected up tov32 magnetic tapeo, or

a combiration of online tapes, switchnble tapes, and Universal Buf fer Controllcrl
to which are connected printers, card systems, (reader and punch), paper tape

sy=tems (reader and punch), This combination permita'either online or oftline
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operation of the devices attachec to tha Iniversal Buffer Controller. Magnetic
' Drums, Visc Files, reaL time devices, accorunting clock, X-Y pilotter, on-lire

naper tape, and a variety of devices ar=z thional equipment,. but none requlre
any addition to the instruction repetoire 51rco the 1nput—output orders required
by these deviqes are handied appropriatels by <he same basic I/0 instruction,

The core memory unit of the 7094 is Limited to.a maximum of 32, 768 36-
bit words, Philco has brilliantly ﬁrovidad for expandable LB-bit word core
'storage in &K, L6K; 32K and up to L6 baunks of 05,536 words, putting the data
handling potential of the 212 into the millicon-word Ferranti Atlas class. Philco
has also made proviéions fér program multisequencing and automEtic program inter-
rupt operations which are becomirg basic recessities in complex computer-codtrblled '
svstems, o |

Most impressivé, éverall, is ths phénominal speed of the '212. The entire
system works 1n asynchronous modE Wlth a nenorj acceas cycle of 1.0 mlcro—ueconds
“and varlable 1nstruct101 timinp in the ceatrdl proceosor.‘ The 709& is harnessed
to a flxed timing cycle of 2 microseconds in the memory and central processing
units, Only the input-output daia channels operate in an asynchronous mode but
‘they cén delay execution of instructions at l.eist one timing cycle. Both machines
feature an instruction overlap‘since, in mozt cases, two instructions ére~fétched
from memory during one access cycle, but in the 212, four instructlons (two per
word) are available for execution in the 1nstructlon unlt as contrasted o two
(one per word) instructions in tre 7094, |

The latest version of Fhilco's algebraic translétgr,'ALTAC,vis running
on the 212 and aécepting standaro FQRTR%N-lanéuage programs, A 7090 FORTRHN
program was quoted by the Phiicc New York Office‘aé being run on the 2.2 at what

scemed to be a fantastic speed six times faster than the 7090,
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A check with tHe Philco factory proved uhis to be cénservative, as the 1igure
proved to be in the neighborhood >f from 7 or & to 1 faster,
SInOLARY | |

The fﬁnctional charactecistics of the 7094 system components remain
uncha"7ed from those of the 7090 sjstem Al that is new is the addition or four
‘index registers to the existing taree, 20 new‘programming instruétions (plenty |
more when additional I/O units ar3 added), and the abi%ity to do doﬁble precision -
fLoating-ooint arithmetic. The basis sysuem opératiné cycle has been lowered from
2.18 wicroseconds on the 7090 to 2.0 micrns-cordu for the 709& and two instructions
are fetched from memory whenever oossibLe a feature that has always been standard
~on alt ghllco systems. lhe overall eifecu, &s quoted by TBM, is to present a comnutér
that is at the most 1.5 to 2 times fastor than the 7090.

With the 212, an entirel&mnew céntraL3domputer and a high-Speed memory was -«
developed to work compatably with the sbandafd I/b componedts of the 2000 system.-i"
New hlgh-performance tapes whivh will transxer 2h0 000 six-bit characters per second :
have been made an optional featur> to offseb the . 73&0 Hypertapes whose transier rate ii
is only 170,000 six-bit characters per sewond | | |

Ls to cost it appea;s that tne 212, dlll bo leased for a. price con51derably
less than a. comoarable 7094 systen. All Ln aJJ it looks as if Philco, with thc

éo
new FORD look, wi&& glve IBM's 7000 serie:s’ a rpal run Ior the money. -



T OF COMPARISQNS

A, A
AlLA

Bits per‘word

Decimal accuracy maintained
- Floating-point mantissa .
Mantissa decimal accufacy

- Exponent representation

Exvonent Magnitude

" Double Precision Fioating-Point

. D. P. Mantissa decimal accuracy

Unnormailzed FLoatlng-Point B
'Slngle Addressing
Instructions per word
Indirect Addressing
Numbér'of Index Régister;
rtomatic Index Modifiéation“
instruétion Overlap 

Asynchronéus'operatibn '
Menory size (max, words)

Memory access cycle

Tape Control Devices

No. of tapes per device

No. of tapes in simultaneous ope:ation

'Tape transfer rate (6 bit charac:.ers/sec.)
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10 digits
-S,. 27 bits
& digits

€-bit chafacter-'
isuic

10 =38

. " Yes

16 dipits

Yes

Ies(‘

No (tape channels .

only)

“ J2{ only ;:

0 usec '

) B Jata Ghannels ‘

1 per data channel

52,5€ HiDensity
(T29IV)

"'{Yéé

2000/212
L8 |
1L digits
'S, 35 bits
10 digits
S, 11 Eits
t 616
Yes
24 digit$
" Yes
Yes
§¥°
' Yes
: Ybs_ 
Yes ' ;ﬂ-éﬂ"
from BK’to -
thUK 5.

1.0 usec

2 Ihpuﬁ-()utpui

© Processors

32
L per Top

90K
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