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Fleture by International Business Machines Corporatios

APPLICATIONS ARITHMETIC UNIT
Engineering development, sclentific research, Fized Polint Operation
production acheduling and control, logistica, Microses
procurement and supply and other areas. Add time (includ. stor. access) 2l

Instructicons require integral multiplea of 12
microseconds, which 1g the machine cyele time,

NUMERICAL SYSTEM Mult time (includ. stor. accese) T2 = 240
Internal nusker system Mphagumerle or v time (includ. stor. mccess) 240
bBin aoded dec Logleal operatlon 24
Bloery digits per arithsetic word 35 plus aipgn
Binary diglts per loglesl word 36 Flonting Tolnt Oparsticon ML
Binary digita per instruction word 35 R o e ) cmsg‘i
g]:EJ.'EI.C‘t.ETE fﬁr Hurih £ g Mult time [inclwd, stor, access) 20l
Ay Odglis e chardckas Div time [inciud. stor. access) 216
Instructions decoded 189
Instruetlons used 109 Arithmetle oode Purallel
Arithmetlic system Filxed and float- Timlng Synchronous for
ing poini. Central Proceas-
Logical operatim ing Unit
Inastruction type tne address
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Asymchronous for
Input={utput Devices
Magnetle tape resding,
megnetic tape writing,
card roading, cerd
punching, wnd line

Jperntion

printing Are concurrent

with internal procesa-
ing.

STORAGE

Medla Words
Megnetic Core (IBM 737 and 738) 32,765 or 5,192, or
b

096
Magnetic Drum (IBM T733) 15:554 or B,152

Charscters may be letters of the elphabet, decimal
numbers, or any of eleven punctuation marks or
symbols. If only numerdenl information is belng
processed, stornge tekes place in the binary mumber
system, Thus, 337,680 degimal diglits ean be stored
in the magnetic core storage unit. Storage undts of
L,096 or 8,19 core storuge reglsters mre avallable,
Up to B mognetic tape drives may be associated with
each Tape Cantrel Unit, Two Tape Coatrol Units say
be mssocisted with esch Data Synchronizer. Up to 3
Data Synchronizers may be utllized.

INPUT

Medin Speed
Card Reader (IEM T1l Mod. 2) 250 cards,/min
Megmetic Tape (IBM 729 Mod. 1) 90,000 bin dig/faec

Magnetle tape speed 18 75 infsees at 200 char/in
(1,200 bin dig/l1ineal inch). This totals 15,000
char/sec when operating in the binary coded decimal
mode and the equivalent of 25,000 decimal diglts/sec
when operating io the binary mode. Rewlnd rate ls
400 inehes /zec average for 2,400 ft tapez, Variable
length recorde and f1les may be mede.

OUTPUT

Card Punch (IBM TZ1)

Megnetic Tape
Printer (IBM T16)

100 cards/min
Same ot above

150 lines/min
120 slphanum char/line
8,000 plotted polnts/ses
T-1m tube far photo

recording
21=-1in tube for viaual

display

CRT Heeordsr (IBM ThO)

CRET Ddspley

CHECKING FEATURES

Mognetlic Tape:

The double-gnp read=write head offers immediote
verification of tape when writing. A tape that is
being written poases firat over the writing gap, and
then over the reading gap. Information that has
been written 1s mutomstically read and both the
vertienl check for emch character and the longltudon-
al chesk for eagh record is performed. I the record
wBs Incorpectly written, 1t will be detested and the
check lndicator will be twrned on. Background nolse
and Information signal levels are checked and must
be at aceepiable levels.

Lime Printer:
Echo checking for each printed number,
Card-to-Tape:

Horizcontal and verticel redundancy check on tape.

Comparison of card lpformntion rend at two statlons.
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Tape-to-Card:

Smme a5 card-to-tape checking. Independent weri-
Ticetlon of the valldity of written tapes.

fcoumulator overflow check

Mwide eheck

Flpating polnt underflow and averflow check.

FRODUCTION RECORD

The informaticn contmined in this system descriptian
ia preliminary to delivery af Type TO9 Bystems,

ADDITIONAL FEATURES AND REMARKS

Opernting Fentures

Indirect addressing

Yarishle length multiplication amd division. It is
posalble for the programmer to speclfy the number of
bits in the multiplier or the number of bits that he
wishes to bave developed in the gquotient. Unnecess-
pry machine steps can be eliminated and considerable
Lime saved.

Bigh-epeed conversion operations

futocmatic detection of overflow and underflow in
flonting podnt marithmetic through o new trapping
node. In floating point operntlons, 1t 1is possible
to develop & nusber which 1s elther too large or
too emall to be represented in the range of numbers
that con be accommeodated by the flosting podnt
gcheme uséd in this machine. These linmdts are

approximntely ID}E and 10°°°, fThese conditions are
called overflow and underflow, respectively. When
theae ocour during the execution of & floating point
instruction, the contents of the sddress part of
lpeatlon zero are replaced by the locatlon of the
foating podot Instructicon plus one. The mochine
takes 1ta next Lnstruetion from locatlon 2 and pro-
ceeds from there.

Interruption of processing by trapping as a result
of an external signal.

Increased Tlexiblility 1o using the three index
regietera thet are provided.

Ability to perform interpreted or peewdo-operstions
st any podnt within & program.

A total of 10k nev cperstions have been sdded to
those of the 704, (Two have been replaced by more
powerful aperations so that the total number of
operatione in the 709 is 189.)

Comvert instructions are included. For exasple,
& simple program of three inatructions cen be uwsed
to replace lending zeros In a glx-diglt binery coded
decimnl pumerleel fleld by blenks. This program
takes 14& cicroseconds to execute,

Zero sklpping on multipliention, On all mulbipli-
cation operations, ineluding flesting polnt multipli-
catlon, n zero product is created in 2% microseconds,
if the sultiplicand is mll zeros. If & zero bit 1s
encountersed in the multlpller, the next digit is
immediately ewarined, Multlply time will vary from
T2 to 20 mierogeconds, depending on the nurher and
distribution of zeros in the multiplier.

Adaptable to both comnerciel mnd sclemtifiec
epplications

Independent input-output contral

Varliable length fnput and output records

Specinl instructions for number system conversliom,
2,8.; blpary to declmal, decimel 1o blnary

Full prray of logleal aperstlons

Special instruction for fasiliteting complling and
interpreting

Indirect addressing

Freilities for real-time operntlons

36 Internal sense Lndicators,
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Peripheral Operatlons:

Card-to=-Tap = 250 cards per minute

Tape=to=fard = 100 cards per minute

Tape-to=Printer - 150 lines per minute, 120 char-
actera per ldnpe,or 300 lines per
minute, 120 characters per line

The ebhove perlpberal eguipment utilizes the IBM 727
Magnetle Tape Unit,
Data Synchronlzer:

Features

S8i=mwitanesus operation of any combinaticn of input
and ocutput functions and computing. Real-tisme
facilities

Copaclty

Up to 5 unlts may be used

2 Input=putput channels per unlt

Maximim of & channels for simultenecus functions

Punched Card Input-(utput

Up to 3 TBM T11 Card Hesders

Up to 3 IBM T2l Card Punches

Iine Printed Qutput

Up to 5 IEM 716 Printers

Magnetle Tape Input-Output

Up to &8 IBM 729 Magnetic Tape Units

Index Reglasters

Capacity

Three 15-bit reglaters

Advantages

Provide automatic address modification

Reduce programming time

Fedune length of program
Feduce storage requirements for lnstructlons

v

Dther Featwess:
IBM 774 Tap= Dete Selector

Independent ctorage el comtrol unlt enabling the
rearrangesent or direct tranamission of dats from a
TeT Mpgnetic Tape Undt to any one of four ocutput
units: the 402, W3, or 407 Accounting Machine, or
the 519 Document Originating Machine.

¥ngnetic Tope Compotobllity with:

650 Duto Processing System

TOLl; TC2; TO4 mnd 705 Dete Processing Systeas
Tol Progras Compatabllity

Programs written for a 704 with Floating Polnt Trag
may be run an the TO9 without slterabtlon except for
changea in input-gcutput routines

FORTRAN (Automatic Formula Translation)

Advanced program for sutomatic translation of
mathematical notation to efficient IEM TO4 programs.
The same loglcal concepts in PORTRAN moy be used to
construct & simllar program translotor for the TOA.

TEM Service

Executive and Programming Schools

Applied Secience Hepresentatives in loeal TBM
of fices

Specinl Representatlves in specific Induatrieas

Trained electronlies malntenance englneers



COST, PRICE AND RENTAL RATE

RENTAL RATES POR THE TYFE TO09 SISTEM

TIFE DESCRIPTION MOIEL MORTHLY CHARGE

705 Central Processing Uit pE $10,000

T36 Power Supply 2 1,100

Tal Power Supply 2 1,h00

TEL Power Supply 3 1,600

Thé Fover Matribution Unit 2 1, 300

Thé Pover Detribution Unit 3 1,300

T11 Card Reader 2 o0

T16 Printer 1 1,200

T21 Card Punch 1 £00

Tag Magnetic Taps Unit 1 650

T55 Magnetic Tape Control 1 1,800

733 Magnetic Drum Storage 1 3,100 (8,192 vords)

TE5 Magnetic Drum Storage 2 3,500 (Emch additional
8,152 worda)

T37 Magnetic Core Storage 5 Lyooo (4,096 worda)

T Magnetic Core Storage 4 3,200 (Emch additional
4,096 words )

758 Magnetic Core Storage 1 20,000 (32,758 vords)

Tho CRT Recorder 1 2,700

‘T80 CRT Display 1 150

T66 Date Synchronizer 1 3,500

ThE Data Synchraniger 2 53500

Hentnl rates are publject to change.

Tape=to=card and caml-to=tape converslon egquipment is avallable as for other Internaticooal
Business Machinea' Electronic Data Processing Systems.

The THM Type T0O9 Bystem conslsts of seversl separate unita under the control of the Can-
tral Proceseing Unit. A minioum eyetem iocludes the types TO9, T36, T4l, Te&, T3, Tii, T1&
and TEE unite. The capaclty of the system is Tlexible mand may be expanded by the sddition of
storage and loput-cutpit units. ALl operatlons of the IBM TO9 are controlled by o stored pro-
gram of the slngle-address type. The aystem utilizes a set of Iinstructions which provides
flexibility by prograssing.
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