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The following is a prellmlnary dlscu531on of the
operation and characteristics of
character display terminals as elements of time shared
systems. These terminals have a number of characteristics:
listed below which are interrelated and of interest to '
designers of Time Shared Systems, these characteristics are

- speed (baud or character rate)
- transmission mode (synch or asynch)(parallel serial)
- code
- pollablllty (addressablllty)
- peripherals = paper tape, cassettes9 local prlntlng
-fdlsplay type (hard copy or CRT display)

The following schematlc shows the relatlonshlp and inter-

dependence between these varlous characterlstlcs as shown in
Figure 1,

Code Requirements

Most terminals in a time- sharing'environment communicate in

either BCD or USASCII communications codes and operate in a
serial, asynchronous transm1351on mode, The internal
representation of these codes is given in the tables attached
at the end of these notes.

The BCD Code

Internally, BCD is a 6 bit code that is made up of a 4
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bit byte plus two zone bits. For transm1551on, an
additional data bit,, the parlty bit is used plus one
start and one stop bit. This is called a 7 level 9
unit code. A variation on BCD is what IBM calls
correspondénce‘c0mmuniCations‘codea This is a code
that varies from BCD only 1n the representatlon of a
few characters.

As only 64 characters may be represented by the
6 real data bits, the convention used to include upper
and lower case characters in the .set is to assign two

‘special characters for upper and lower case shifts,

i.e. -Once an upper case shift character is received,
the hardware decodes all characters -that follow as the

upper case representation of the character - (see Coding Chart).

For example, the IBM 2741 terminal* and compatable devices
have been designed to handle this code.

This code has two basic character sets - one is 6 bit

| ASCII code which has 64 characters and the 7 bit ASCII

code which has 128 characters. The 7 bit ASCII code has
the advantage that both upper and lower case characters
may be represénted'by a single data word. Most of the
time-sharing systems that exist have been designed to
handle the 64 character ASCII code. In any case, for
transmission, either 7 level, 10 unit code or 8 level,
11 unit code is sent. In each code word, 1 bit is
included for parity and one start and 2 stop bits are -
sent for activating and deactlvatlng the mechanical
action of the terminals.

Terminals that are de51gned for communlcatlon in ASCII
codes are called teletypes and 1nc1ude portable terminals like
the Execuport Wthh_OffeTS 10, 15, 30 character per second

* Terminal cost if about $5,000 and rental about $130 per month.



full or half duplex operation ghrough an acoustic couplér.
The cost of this terminal in Canada is about $4,500.

Low Speed Communications Terminals

These devices are restricted to rates from 110 baud to
300 baud (some manufactuvers claim up to 120 characters per
second (say 600 baud)). ~The§-are hard copy devices that
require hammers or other electromagnetic devices to print
on paper. There are however some terminals that print by
burning the paper or prlnt by exposing heat sensitive paper
to intersive beams of electrons,or light.

The reason for the start and stop bits menuloned above
on the transmitted data is" two fold.

- The electro- -mechanical action has to be initiated to
start the printing process and then 31gna11ed to stop the
prlntlng process, and return the terminal to some neutral’
status.

Slnce data is being recelved and transmltted serially, the
device must detect the beglnnlng of a data word, assemble the
serlal,characters-lnto (out of) a buffer, detect the end of
thié seriallization (parallelization) and then initiate the
transponders to hegin the printing action.
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The speed of the TTY terminal is limited by the speed at Which
characters can be displayed/printed by the electro-mechanical
devices, that is, since only single character buffering occurs,
if the received serial data comes faster than the physical
limitations of the device, characters will be either completely
lost, or meaningless characters will be displayed. . For
transmission to the computer the coﬁtraintsvon'speed'are not
severe as the user is ihVariabl& much slower than eVen-the
mechanical speed limitation of the terminals. |

These terminals, almost without exception, can support
peripheral equipment in the form of paper tape readers and
punches. ' ' - '

High Speed Communications Terminals:

Highef speed ASCII devices (and some BCD“types) that are
capable of displaying characters at Speeds'in excess of
1200 baud are available. These so called CRT's, (cathode
ray terminalshiuse electron gun methods to achieve these
high speed display capabilities, -CRT's can be divided,
in general, into three broad typesi o

- teletype compatible terminals (T.T.Y.)

- pollable terminals ‘

- programmable terminals that also have the above -
capabilities | ‘

T.T.Y. Terminals: The most_elemenfary terminals in this group

behave exactly like the more primitive‘keybbard teletype
terminals except that they are capable of switch selectable
speeds of from 100 baud through 600 baud to as high as 9600 baud.
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Most of these devices, hOWever, have additional control logic
that permits local functions like - ' ‘

- roll up

- vhomlng to any of the four corners of the screen.
- Tub out _ ‘

- cursor pos1t10n1ng where the cursor makes the

next displayable position

The Datapoint 3300 and Hazeltime 2000 are examples of
this type of terminal. Typical costs are of the order of

~$3000.

Pollable Terminals:  These terminals ‘are usually much'mdre,

versatile and more expensive than those above. The speeds

‘at which they can communicate are agaln switch selectable
- but. they have read-write refresh memory capab111t1es that

can be line controlled. In addition these termlnals canﬂ
provide status 1nformat10n on. their ”status”' That is

the host computer can,check the terminal and determlne

whether or not they have a character ready for transmission

or whether they requ1re some speclal serv1ce. Special service
from the host computer takes the form of the transmission of
control characters to 1n1t1ate some 1nterna1 or eéxternal action:
(such as drive.a printer) by the terminal.

Some dther actions that these terminals can perform are:

- transmitting a block of data from the termlnal to
the host. computer which could typlcally be a line
or several lines from the screen,‘ ' '

- receiving a block of data from the host

- transmitting a block of data to a local device
~ like cassette tape or local prlnter




-receiving a block of data from local devices at
the request of the host computer.

These terminals in essence can permit -the host cdmputer_
to remote control other tasks. ' An vexample of  this
type. of terminal 1s the Hazeltlme 3000, which costs about
$4,000. ~ -

Programmable Teérminals: These terminals can be considered

mini-computers 1n.the1r own'right. They have their own

- memory, cpu and associated periphetals_like casSettes,
printers, disc etc. These devices are capable, in general,
of communicating in parallel to local devices or in serial
(both asynchronous and Synchronous) to remote devices
includingAthe host cemputer. Their data rates are only
restricted - by the’ ecommunications periphetals‘that are
connected to it (modems, DAA, telephone lines). Code
conversions can be programmed so that the device can
communicate in BCD, ASCII or another code. Special functions
can be built 1nto the terminal resident software that
recognlzes line control characters to effectlvely speed | up

on line functlons. These devices can in general, w1thout
hardware modlflcatlons, support other terminals of their
~own type or of lesser 1nte111gence.'»An example of these
terminals that are used in the Department of Communications
dystem:is the Datapoint 2200 CRT made by Computer Termimnal
Corporation (a subsidiary of TRW). These terminals are
available with from 2K to 16K of memory'énd cost‘cotresponding
from $7000 to $15,000 For the 16K machine. |



The characteristics which serve to classify CRT terminals are

-~ screen size (number of lines and screen width)
- clarity of characters (eye fatigue) o _
-~ display and transmission rates (switch selectable
or programmable) '
- character set (may require upper and lower case)
- pollability (can character buffers!be stored) -
- programmable features (hardware line controlt
~or software control)
- asthetic qualities (does it "look" nice?j
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Left or zone haif of byle in hexadecimnal

Right or digit half of byte In hexadecimal

EBCDIC coding chart.
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U.S.A. ASCII Coding Chart

Left half of byte in hexadéc_imal '
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1 [soH [pc1 EEE Ala a a1
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. 5 8 |BS |CAN ({8 H| X h|x |3
g 9 T |EM e ‘ ‘ gy NEREE

“ A lF |suB ° 1 | O R AT I 1idfz]a

B T lesc IEREE I 1 1kt k| {]8
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USASCII coding charl, ~




13

—
LS P

BBy b |

L4 ) ) . J‘ :

tlgure Il 5 CALL/360: BASIC CODE Flgure I1.6 AP.L. (CORRESPONDENCE)

o [Ta T T2 o] 1T 2])ewws rosmon - >‘ TR 2] T2 1] 2 Je—bir Poamont
arrostion e [SIATS TaT TR AR A (e TAYE TR Jems 017 vALWR &1t roamon— STATETE [ JTETATH 23 TTI BT K je—tif vaLuz
LR e UL N I L XTI A K Bef vALLz ~—o'd A 3T ot te T T o)

ololoto] 1sp . v | = | s W . - ojvlolol jer | ¥ .v TR RS
ooiol ' x-fw | @ vt olvtejt tl o fuwloe “ioll v
olojifo e |~ . * N B 7 clo't1io 2 | 'K . x 1Tt +
oolilaf [slelvle < T 0‘0§|f sjultv |« < Ty v
oli]elo s e jy e Wl 4 ox]Loo s e |1 » w e by x|
oftjolt T 1o |a]¢ > 19 ofiioft rlolalt St
il T e fx 1 le B ofriife]l 18 | x |1 ]e XERERE
oft|th e lc fal, —l¢ e | oli{1]t e fefal, slpnfjajt
ticlojo s lvito ES t]olojo 4 v joy] s SO« 1\
lofolt REREREK 2 » loyofe o |w sty AtAajrCs
ijorele L] % [HIRIL 1 <
obafal 1o 0 fw i+ |E - volaful e b e Jw | viljwl—
sfrjolol laco fprvyi RST|HEAD UPPER CASE vitlolar (RCO [FRNYIRST |READ) UPPER CASE
efels hupex!Ch ) Tas N 1ol . Jioex i) Tas . .
ol et Toxsrl b6 el il Toear 260
shifrpey Jeor fmeenjroe] co V1] ]1] Jeor [rmenfioie] e
LOWER CASE " LOWER CASE
IR : ) (2] 3 =117 pa Eomon] oo 5o [ ) R R (R (51 VT = waln
- L,‘izm.&’mﬂﬁ]qmm[ﬂfﬁ[ﬂ[ﬂEJEBE]E][QEDE]E]E] e o] [ [[ﬂ@@[ﬂ[w@[ﬂ@&]@& oo
» N ) N
.—]‘_1‘5@[{}[1][1]{3[3]@[3@[:] = AEERDHDORBRER )
. awrvan o e
; L EHDEHEOORNONME w ) DEEEEECEIGACRIAA
o G BEENGEMMEEE G e JED BEEEEDEEBOR ]
",.4“ - . .
o TR — ].
Flaura il 7 AP.L. (EBCD) Flgure Il. 8 BINARY CODED DECIMAL (BCD) -
ET T 2[i]e]1_2Je—om rormoy . Lo ‘ / lt,,tlll.' 2] znlﬂ«-—e«_mm;m
LT rosmen -+ (5 AT TE ] 13]3 ToT 2367 AT A je— bl vALLEZ O - O‘ c@ (4 © T POSITRA—e S [STE] 1513 th K TB1A T EIh enDif ValuL
L9 AU VLo JUTE I X KN RO S0 C 1 X . . ! A2 Y WAE ==z | 030 6l 1[0y -
epiprlel e il Y 00 O T SR
T . * . - o X i . L] e
efolifjal Y2 o [ x e —ic | L "/)’N Qe ! oisfelaj 2 is { xlos bT_—L: xjs
E’E_;.‘L»_ R <l lagn ,/E’) w O l{"@,{) i olofiis sl T 1e LA RS
ofjt|ojo R ERE] R ERERE - : slilotel Tatulm| e e |ufo
Zlc:t v!v_«_u__‘_j:: LY T ["{"'O t @) énoo} s - n.". th R K3
R e Lo | e e R
oftfv ' P siolale [N LN I : Aeprpp e T T e “Ixteie
[1jolo o_—.':s:E;'—_S""'r 2N R = D‘h"\‘ ’ i tjetntoy o [ v [ o f A * v la|w
‘%{,L‘:":,‘]: :‘_L: ::: cip |2 l/éw&f:}() ' -oi01 NN EEN ; IRERE
73”( o ¢ BT ERE v 3N ‘:\’--{_‘) i : ::: ? # ' e L
WRLOTN] D, : S : i W ] Py f= A L
1[4]e]0] [RCO ImrtT RST|READ UFFER CASE : 11010 lreolpry ASTREAD UPPER CASE
t[io]r X "7‘/‘,'{_15 R VA g O %). 1o reex (Tt e
o] ve, besoly o] ¢ T o ijr]e] | arsaf
[’lj;_]-l*ll Lo Jreien "’".)}EZ [/b\ - O‘z ‘-{ L( | T U Jrondmoe] co
4 LOWER CASE - A

ey

DREEEE .
ALIEBORINODEDE [ |
LWEnnaeEnEnonnml_]
JEE) OEDEDEDDOOE F
C J

R AP ONNCA

&)
L4103

{; e

LLdd

LOWER CASE

LI BEDEDOELEEE
FHNHOHDHEABENE

".Il

[ [T l .

4

B EODEEHEEED @&@@q$mmmmmmmmmnnm

agtvae

e

G EEEEEEEEEE L]

.

A0

1
]

|




Terminal User Requirements




_15 -

‘Terminal User -Requirements

Introduction

In what follows an outline of reiatiVeimeTitSfof'the various .
means for doing time-sharing is preSented;'TheibaSic-terminal
‘requirements for doing it effectlvely including. the ch01ce
and evaluation of termlnals is also presented

Time Sharing Modes

There are basically four modes in which a computer can
be time shared, namely through i '

- Tnteractive timesharihg ; that is through the use
~ of small ‘terminals such as teletypes, etc. that are
connected to the computer through varlous types
of communlcatlon lines. Programs are prepared
"and run 1nteract1ve1y in thlS mode, ’

- Batch submissions ; that is through the user‘programs
and data that have been prepared on cards, tapes

oT some other medium. A Volkswagen or some such
vehicle delivers the program/data to the computer.
The output from the’computer is ueually returned
to the user in a similar manner. '

-J‘Rem0te7betch; where user programs and data are
prepared as in the case of batch subitissions but

a given job is initiated from a remote terﬁinel,
usually a card reader and printer utilizing high-
speed synchronous communication lines.

- Remote initiation of batch; here user programs.
and data are already at the computer center. A jOb

may be remotely initiated from a small terminal




and its progress monitored,

The relative metits of theuabove four methods are:

- Interactive timesharing, is particularly useful in
program development, "one-shot" problem solving, and
1nformat10n retrieval,

- Batch submission, is cheaper, and when time is of
little importanoe also quite convenient, For large
scale productlon programs the cost factor "giVes
batch a firm advantage over timesharing. However,
program production can be awkward because of the slow
turn-around time. ‘ ‘

- Remote batch, while more expensive than manual batch .
has the same advantages. The turn-around time factor'
is considerably improved. - :

- Remote initiation of jobs, provides further flexibility

- for pr0gram'deVelopment;:ahd'USually ensures timely
completlon of the task. It also prov1des a progress
monltorlng capablllty, which can prove useful in the
case of large jobs (large program ‘and/or large data sets).

Factors‘AffeCting Selection of Terminals

To do timesharing effectively, the user should select the

best terminal for use with his timesharing system. In making

this selection, the three main factors to - be considered are




- The nature of the 1nteract10n requlred
= The phy51ca1 constraints
- The financial costs

Nature of Interaction

This is essentially dependent on the task at hand.
Problem solving for example, requires dnly an adequaté
character set for the computer language to be used,
regardless of application (whethef statistics, engineering,
etc.).

Information retrieval usually demands. a terminal capable

of produC1ng good quality output, and having some peripheral

control capab111ty for semi-permanent storage of the output.

On-line data entfy which is economical only for small
quantltles of data or for small dedicated systems Tequires
good display or hard -copy or CRT screen and control
capabilities for editing and verlflcatlon.

Off-line data entry and unattended data transmission
require terminals with peripheral controls and some
communications control capability such as automatic dialing
to the time-shared computer. '“ - o

Special output characteristics are necessary in three
different kinds of abplications: Text-editing requirés |
very h1gh quality output. Simulations, PERT, and CPM
cannot be used to advantage without spec1a1 character sets,
when  the rough output will be copled by a draftsman,
Cartography and other plotting work may need an X-Y plotter,
which can either be a terminal or serve as a perlpheral to
another terminal,,
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This brief»survey.enly covers some of the most important
points; often it is necesSary»fOr interaction to be modified
according to what is available; availability being defined
by other factors. | :

Physical Constraints

~ The most important physical constraints are those of
telephones and computers. ‘

Telephone capabilities vary wideiy, by country, area
and, of course, by cost. Cenerélly, low speeds (liO ’1349
150, 300 baud) transmissions can be’ supported on voice-
grade lines. These lines can sufflce to handle many or
most tlmesharlng appllcatlons. As: timesharing usually
involves asynchronous operation, a terminal which provides
optional higher speeds and/or Synchfonous transmission may
not be worth the extra cost. Additional telephony |
considerations are those which dictate the types of modems
or acoustic couplers that aie required.

The timesharing computer itself places other constraints
on terminal selection. Choice of transmission code (ASCITI,
BCD, etc.) must coincide with that.allowed by the computer,'
as must line speed. Certain intelligent termihéle,such as ‘the
Datapoint 2200 series may allow almost universal access to any
computer, but this must be balanced agalnst cost (typlcally,
$7,000 and up per 1nte111gent CRT termlnal)

If the nature of interaction, described ebee, requires
peripheral control then, this must be regarded as a physical
constraiut; - for example, if hard copy and CRT output are
required simultaneously, then since most printers will only




opétate-ét 30 cps, a 60 cps terminal and line may not be useful.

Other physical cfiteriavaffecting the choice of .a terminal
are . ' : '

- Portability and 51ze_

- Ruggedness f‘ ,

- Does it have buffers to prevent "falllng beh1nd”9

- Is there tabulation for I/0 speed?

- Is there an interrupt capability? ,

- Are there other features pertinent to a class of terminal,
such as brightness of CRTs, ease of paper handllng for
hard copy termlnals, etco.

Financial Costs

‘The third and too often the most important consideration.
in choosing terminals_are'those of costs and other
administrative matters. These may ea511y be quantlfled
and the most important are:

- Basic Cost

- Service Agreement Cost

- Rent/Lease/Purchase Costs vs. expected life of termlnal
- Service Availability - ‘

- Mean Time Between Failines, etc.

Evaluation of terminals

In evaluating terminals various scoring methods have been
used. Such a method is due to Kamman, and his paper‘is included
as a reference. Two Brief case studies will now be presented
which will show the selection of two different types of
timesharing terminals. The selection method 1nv01ves
eliminating various termlnals by con51der1ng 1nteract10n and
physical factors, afid then+making the final selection on a




Zop L
cost basis. Interaction and ﬁhyeical factors ere'graded as

YES/NO. One or more occurance, ‘of NO results in reJectlon.
These studles are presented in a tabular fashlon. ‘

Case Study 1

. This application ihVolVed_lew speed (up to-30 éps)'coﬁmunication"
in BCD or Cofrespondence coding for information retfieval;
Hard copy, upper-lowercase, and off- 11ne data entry capabllltles
were also required. Ease of moving was de51red but not
"sultcase" portability. Good serV1ce arrangements were
necessary with a purchase agreement. Inltlally, we con51der
terminals for interaction capab111t1es '
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O0ff-line

Peripheral | Ease of Screen (if CRT) Dispiay
TERMINAL Char. Set |Control Interface | Data Entry ; Size {(for [Hard Copy Quality
R | CRT)- - AV? Output’
IBM Y N Y N na na y
2741 -
IBM1050 Y N Y _.¥: na ." [ Y
Y e Y N N N v N Y
Soo0 e v RS Y Y Y ¥ Y |
" io-2 v k K Y na na :
Tl HLE R I T N A
Dé;;gg?ﬁ% .Y '<Y YH Y ¥  Ty | Y
g | T v o 2

"12773“5  m_;s,:
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- From this 1ist of ten terminals we are now left with five:

"=  Hazeltine 2000
.~ Hazeltine 3000
= Novar 540-2
- Datapoint 2200
' = Burroughs B9353.
Proceeding to tabulate physical constraints we have:
_ . : A \ Inter-
: : : . "Pro- . . Rug=- (Tabu-
Tranmit. Modem/ L . . Tupt
TERMINAL : gramm= [Size | ged= }llation | ¢ bi-
~..‘_._C,'o.d.ei/s,p.e.be,d.  Coup1er.ReqL Cable™ b imess | 1%@%.1
Hazeltine| - A - ~ : CF '
2000 ... N oo Yoo N Y YN Y
Hazéltiﬁe- ; : . |
3000 | .Y .o Y Yo oo.o.oi Yo Yy py Y
’ Novar | . : ‘ - ; ' e ' .
RS--SO S SRR DRUENES SNSURY BUU SRS S SR B S B
Datapoint| ‘ B _ _ g : ﬁ :
Burroughs o i - ‘ A R o
ABO9353 .- .} .. .. .. N Y T Y R YYYY Y
.\

Three terminals now remain, and cost considerations are

inspected. - _As no service was available in this city (OttaWa),
the NOVAR 540-2 was eliminated, and we are left with the
Datapoint 2200 and the Hazeltiné 3000.

A final choice was made of the Datapoint 2200, as
specific pricing information was not available on the 3000.
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Case Study 2

This application invoived low speed (110 baud)
communication in ASCII for statistical problem solving.:
Character sets were required to éupport;Basic-and:FORTRAN.j
Dependability, good service and low purchase cdSts Wéréi
the other prime'facfors}'*CRTs'wére(inspedfed'only if -
they also offered hard copy. Thé tabies.Belowfshow }4'
the process., Note that only two. qualities need be
considered under interaction. Outpntjfrom thermal
printers did not pass as acceptable. |

- y§/0 _> Output -

| TERMINAL Char. Set -

£

Teletype ASR/33 -

IBM 2741

IBM 1050

HazeltineJZOOO

Hazeltine 3000 

Novar 540-2°

\ ] 700/ -
TI Silent - 720 -
Datapoint‘ZZOO =

Datapoint 3300 .

Burroughs B9353
'IBM 5028

1 GE Datanet 73O

DEC LA30

R T RN RN R FN R O FO E S R
ziclicl<lzlzicizic|{zl=zl<c]<]|~

Olivetti TE308
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PHYSICAL CONSTRAINTS

" TERMINAL =

rmm—rrc

Transmit
Code/

Speed >j€

Modem/ -
-Coupler:
'Req,

Interrupt’.
Capability:

Inter=--
face - 711 .
Req., o

’;Telefype_ASR/SS vy iy -y Yo
IBM 2741 SN Y Y N
T1BM 1050 N Y Y N
{Novar 540—2A Y/N : Y- '_Y ” "NTI
Datapoint 2200 | Y/Y  Yr’ Y Y
IBM 5028 Y Y Y y
'} GE Datanet 730 Y/Y Y .. YA~ Y
DEC LA30 Y/Y Y Y '
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Costs,. etc. -

| MTBF ' | Service Cost SerVice = Total(incl. | .
TERMINAL | accept- | avail- ($U.S) | Cost ($U.S) | 1 yr maint.)|
. ‘ | able | able::i | o v ] : ($u.s)
‘Teletype | . e hoE » s
Datapoint |. : o - o : R :
5200 | Yo LY ? | ? } N $gooo.
5028 Y Yo $2240. 1 $46. 1$2792,
GE Data- .| '\ O e I,
net 730 Y Y o] $1200. - . $300 A$1560°

“The final ch01ce in Case Study 2 was the ASR/SS made
by the Teletype Corporatlon.

Disks .

~ Ina number of systems, euch:es the one in the
Department of Communlcatlons disks are- belng used w1th
time shared termlnals to support such functions as h1gh '
speed off line data entry, for local data storage etc.

Although the first.éommercially used disk appeared
in 1956 this method of data storage caught on comparatlvely
~slowly and it was not unt11 the appearance of dr1ves with
flnterchangeable packs e IBM'S 1311 was the flrst with a
.maximum capacity of two m11110n 6-bit characters - that- the
concept began to catah on. - Todayilt is unusual to_f;nd a
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‘reasonably sized conf1gurat1on W1thout any d1sk storage at
all, and. even programmable calculators and the small v1s1ble“«
record computers are being offered with disk storage capability. .

Early systems; comparatiVely small-capacity disk packs, meant that’
.users could carry out: proce551ng far more qulckly and frequently
than had been the case with a tape only system and even tele-‘
processing was carrled out w1th remarkable success.j

_ . The demand for larger and faster disk storage was .
'1ncreaslng and in 1970. came the IBM 3330, with a capac1ty
of 100 million bytes per pack and a data transfer rate over
8 t1mes that of the 1311. '

. One of the aspects of the des1gn of the 3330 Wh1ch
perm1ts such high performance is the helght at. wh1ch the
read/wr1te heads "fly" over the disk surface }" This can
be compared to the size of ash part1cles suspended in
smoke, some of wh1ch are over tW1ce as b1g as the gap
between the 3330_head and the disk surface‘— which is
paSsingfat over 100 miles per hour.. |

Each time speed and capac1ty are 1ncreased there 1ss
a correspondlng demand for greater rellablllty, otherw1se
. we would only succeed in generating more errors more quickly., -
With the increasing dependence on contlnuous computer ' '
operation and the more complex appl1cat10ns of the 1970 S,
users requ1re not merely the same but greatly 1mproved
standards of rel1ab111ty ‘

The demand for 1ncreased performance and rel1ab111ty and
the fact that it is only in the perlpheral market that IBM



‘has any real competitiOn, has kept manufacturers on their -
toes. The makers of IBM-compatlble disk drlves are continually
striving to produce.models that are. as good if not better; "
~ than those marketed by IBM, which sometimes has the'effectpof
forcing IBM to push: th1ngs out on to the market sooner than
they would have done. Nevertheless 1ndependent manufacturers
are only one step behind, ' -

- In the plug-to-plug compatible market activity and
competition is comparatively fierce. Most of the independent
peripheral manufacturers are concentratlng on IBM replacement
equipment, although one or two are scratchlng at Univac.

IBM is, of course, the b1gge5t market and: although 1t hit
back’ at its competitors by 1ntroduc1ng a flxed term rental
'plan, and 1ncreased its prof1t margln perlod to 36 months
instead of - 24, the 1ndependent companies 1nstant1y undercut
IBM. The proflt—margln 1s now around 25%, but if IBM cuts
its prices by 15% qu1te a iot of peOple would go out of
bu51ness. Hamstrung as 1t is by anti-trust laws, IBM 1s
not llkely to indulge in a pr1ce ‘war of this klnd and 1s

- a sitting duck for the competltlon. ‘ ’ ‘

Dlsks are likely to 1ncrease their ascendancy over tapes
steadlly. In today's cut- throat, commerc1a11y or1entated
world, a company wh1ch hopes to market its product success-
fully nust be able to react rapldly to market changes and
forecasts and in this ‘connection disk storage becomes
essential. With their advantages of rap1d random access.

and the promise of h1gh ~speed MOS memories to accommodate
swifter transfer rates, it is forecast that magnetic tapes,
as a storage'medium;'will have Virtually‘goneyoutfof use in
anotherlten‘years, except aska,backupfstore. ;Although tapes
are still considerably cheaper than disks, the ptice of the
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latter is continually decreasing while the reIiaBilify and -
‘length of life of both the disks and the hardware associated
with them constantly 1ncreases. Disks are now available for
as 11tt1e as $6000, . R |

. Disk software presents few problems:and has the advantage

over tape that it provides for more detailed handllng procedures -

to be recorded on the control console log than is the--case
with tapes. It is therefore possible for the activities of
the operators to be checked'with ease; and a high'ieVeI of
system securlty to be malntalned This prOV151on has had to
be built 1n because of the nature of destructive updatlng of
disks. - ’ '

The paper in thebReferenees'by C. Smythe on What To Look
For In DlSk Drive Data Systems contalns a good summary of
some of the ‘disk systems available as well as’ des1gn and -
selection cr1ter1a for chooslng them.ln t1me shared systems
appllcatlons. ‘ '
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ObVlou';ly this has severe -disadvantages
in the time it takes to access the regaive.

- The design criteria for disk drives in the

" 1970's must specify not only high performance & @ e ae
X Mo ,

but also characteristics which will ensure: mine the auctss lime—the time it takes (o ©
‘position the head over the required data.

Tﬂclt 1h€ US@I‘ ObtdlnS a Vefy hlgh level Of “measured from the moment of exécuting ::
an instruction to-call for the data to the. '

dleiablhty CE@H‘@ Sm}‘,’ﬂﬁ@ -moment when the data is stored in the ;‘(l‘
_ : . - .specific location. Search time indicates the | e

BN CTHE TABLES THAT FOLLOW are given therefore completely interchangeable. by average time required to identity an ilem =
L1 the busic specification of the large means of - address plugs and a service - of data. Effective search time may some- .ﬁ
number of disk drives and packs at address plig. which allows a drive to be times be lengthened because the selecior ?n
peraent on the market and designed for  taken off - line for servicing without dis- - .Channel from the CPU is flagged against
various ‘host” computer systems. A disk  turbing the operation of- the rest. sinterruptions until the search is endud, "
sub-system gencrally speaking consists. of On the earlier drives the disks werc in- -Rotational _delay indicates the time the \\".

variably fixed, and fixed drives today -dlﬁli takes to execute a half turn. ni

usually have heads which are positioned I'o most people seek and search time are

. N . « yns ..

‘'over each track on the disk. The advantage synonymous. IBM. however, use o !

of this is, of course, specd of access but what dilferent terms, explained here by
Ve 3 wof Koy -

fixed disks also have their disadvantages . Jﬂ% Lle\\;el:l):n..l '}‘Od”q l:;ne-l\[a{p}l_. e

and are rmost suitable in applications where he of.the laherent characterisis o,

xovoniroller and one or more disk drives
«apable of carrying either fixed or remov-
ahie disks of several kinds. The tdle of:
the cantrolier is to select the -appropriate
gk drive and control its operation. The
dhk drive is addressed through the con-
sobter. which also generates a parity bit

o o K" AW P g J

[

during the write operation "and
parity when reading.

When (BM introduced the ”&70/135 and
{43 they also announced the, Integrated
Pide  Adaptor which meant. in
termis, that hall the control unit was inte-
prated in the central processorr and the rest
of the control circuitry was in the same
cabinet as the new drive (the 2319, a modi-
Hication of the 2314). IBM competitors say
thiat this was to foil the competition offered
by the independent peripheral manufac-
wrers: 1BM say it was. to keep down
vosts. However, the opposition quickly
bonpced back with their TBM-compatible
yersions of the 2319—BASF introduced
their H21Y last month--designed to be con-
nzeted to IBM's Integrated File Adaptor.

A controller can handle a varying
number of drives.
oliet 50 many on line and one off line.
“todern disk drives are usually separately
connected 1o the <ontrol unit and are

Bits perinch

cheéck

simple

‘methods are normally used for locking
_access comb at the point it reaches, and
are much to be preferred to mechanical

_only one read/write head,
Often manufacturers

A0

2300

90 | N

$00 _—

‘ ()U ‘:&1' ,....-—/

1 1 F
1956 &l &5 &b 70
1BRA205 s o231 2314 3350

Meore than 20 times the number of bits

per inch w1976 than in 1956—one of the
sragy examples of rapid advancer in com-
oty teehnology in the past decade.

36

there is only a fairly small volume of data
to be stored. but which needs to be
accessed rapidly and must be continually on
line. Some models of fixed disk drives
operate ‘only on a dedicated line from the
central pracessor.

-Exchaugeable packs
- Generally, however, the interchange of -

the file-carrying component on. the peri-
pheral is essential and therefore most users
prefer “exchangeable packs of
disks. These are accessed by moving heads
on a comb of arms, with a read/write
head for-every side in'the pack. Electronic
the

‘On the older models there is
-which moves
up and down a pillar beside the stack of
disks and has to0 poke in and out between
the disks seeking the appropriate area.

methods.

. Tracks perin'ch
192 |
100.} .
" 50 _.S/Q
20.¢
-([ T | N
1956 8 65 70
1BM 205 1310 23114 3330

stacked, .

The track density has increased by a factor
of nemly 10 since {BMs first conunercial
disk in 19356, The most recent developinens
is alnost a 1wo- ju!c. increase over  lhe
previouy density of 100 macks per inch.

. disk storage is the time lag in locating the
‘required record. This ™ '

aceess” time is made
up of two parts-—seek” time reguirad <o
position the heads over the required teacs
and “search” time to locate the récord on

" the track.

‘Since 1964 it has hcen possible (o over
fap the seek times with other operalions
on the channet (including seeks on cther
disk drives). However, until the advent of
the 3330/3830, the search time, whio
on average the time for half a rewvat
of {he disk, has tied up the chapnel
" “The 3830 Contro! Unit uses 2
ahead” techinque which locates the 1e.ord
on the track without tying up the chanud.
This technique ailows all eight 331us wn
one 3830 to be seeking or searching vt
data concurrently, reducing contention a.'u
increasing systems threughput.

the transfer rate is the lime taken 0

“lack

Head Flying'Height
(Micro-inches)
1000 ¢

" i
65 66 SO
231 2344 RRE

T
1956 81
I5M305 - 1311

The graph gives ¢ um(g idea of the

ing reduciion ia head clearane -
thousandth of an iveh ino foon b
millionths of wr inch in 1970, Fyen a/f :
it looked ay if the hendy inacbed !
—withont a megunifying 2las, Now
need a microscope o see

thid gap
oAt

ey EAAYL
QAT Shet T



a byte of informution to be transferréd
from the disk to the channel of the system.
‘L he destination of the information is im-
portant:. if the CPU store has a slow
cycle speed as on earlier systems, the
wansfer rate may be toa fast, causing
probléms of over-run. ‘The speed of the
drive and the packing density of the in-
formation recorded on' the disk  both

~overn the transler rate.
" he disk drive and the. disk pack’ are
“entary to each other and equally

-1t to cflicient operation. The disk |

< pay have from one to several disks
Jduch are made of a thin aluminium alloy
with a magnetic coating of iron oxide or
nickel cobalt compound,

Constant speed
The top and bottom disks are supportcd

by a cover disk, and-are only used for.

recarding on  the inner surfaces. The
bottom cover disk usually has ‘a’ nurnber
‘of radial slots which manitor the speed
of the drive by inducing a pulse in a sensor
as the disk rotates—it is essential for the
disk to spin at full spced to keep the
read/write heads floating—-and which also
indexes the recordings. An air filter
:1ached to the opening at the base of the
tek prevents coarse particles of dirt from
wring, and also at the base are attached
216 o keep its balance true,
sartridges or cassettes contain one
Todisk within a plastic cassette.
cowrite heads may be already
sited within the disk or may come in
m outside, The advantage of a- disk
.artridge s the degree of protection it
cihjoys, but it is only sunlablu for small
volutiies of ddla.

There are 1wo ways of organizing data
on disk—Dby séctor and by cylinder, The
cylinder concept is a hangover from the
days when actual LV]II]dlI? were  used,
and for. some unimaginable reason the
disk is looked upon as if it were a cylinder.
Thus on & pack with ten recording sur-
faces .each with twenty tracks similar to
the closed groove on a gramophone, the
space is first of all filled on the first track
on side one, then to the first track on side

two, then to the same track on side three.

and so on until side ten is filled. Then
control is given to the sccond track on
side one and the process repeated.

The sector method is to divide the sur-

face of the disk into wedge-shaped sec-,

tors, so-that when reading or writing in-
formation the disk, track and sector is
specified. This allows for greater precision
in seeking during rotational position sens-
ing. The more tracks and scctors the morc
precise can be the placing and finding of
data and the shorter tlie search time, also
the more tracks there are the more data
can be packed in. If the packing density
rather . than the number of tracks .is
doubled, -the transfer rate is-also doubled
which may lead to problems, and the soft-
ware is also miore complex. Telex claims
to be the only manufacturer which mar-
kets a double-track density -disk in- this
country.

Variable life

Obviously "the manufacture of disks is
a highly precise operation and the length
of their life varies from manufacturer to
inanufacturer-—for example the balance
weights on the lower disk may start-to
come off and the pack begin to wobble.

‘The umnufactuu' of dnl\s is a highly precise operation and the Icmuh of t/wn- life varies

~ frony manufacturer to manu;’acturw e

MAY 1972

It is thercfore essential that disk pucks
should come from a’reliable maler. (A
list of the major companies making disks
is given at the end of this article.)

The - 1BM 3330 s l'e}_,dld(_d by some
people as the ultimate in disk starage and
it certainly meets the requirements of high
performance: and -a very high levet or
availability,  Jack DLlewellyn of  10M
describes here the Lap'\bxh(lc and opera-
tion of these units,

Reliability and Serviceability © -

‘When System/370 was launched it was
apparent to many computer users that the
more powerful processors used in this
range were fully. camiplemented in per-
formance characteristics by the new 3330
disk storage drive. In the last few manths
the installation experience of 370 users
with 3330 disk units has confirmned the
performance advantage of the new duc
between processor and .stare. However.
the final verdict on the 3330 will probably
dwell on the greatly- increased reliabitity
and serviceability of the product.

‘In many senses the complete picture
presented by the 3830 disk controller and
3330 disk drive unit represcats an inver-
sion of people’s experience with advanced
tcchnology It is usual to associate large
increases in- performance with rathor
higher risks of .failure and unavailability.
But the 3830-3330 technology story tells
not ‘only of “outperforminz”, but also af
“‘sweeter running”. ‘

‘The essence of the new approach to
disk drive performance starts on the 20ih
surface of the 3336 disk pack. The othw
19 surfaces arc available ta the user: e
20th is turned into a control surface dur-
ing manufacture. 1t has became known as
the ‘servo surface’ because of the way in

‘which it feeds back’ signals to the disk’
‘drive head positioning actuator, Through

this ‘feedback technique the heads fallow
the tracks and receive maximum signal
qtrenglh A further cffect of the servo SVa-
tem is fo allow ftrack following to take
place even though the track docs not run
precisely true. In this way, a completely
new order of reliability is gained and. at
the same time, the recovery procedures
can be improved on although the servo
system s not the first line of defence
against error. Before the system comes to
a halt, the error cotrecting codes ensure
that any errorof up ta 11 continuoug bits
ol information can be corrected on the fiy.
The next stage, if the error is spread oyver
niore than [1 bits, is initiated by the con-
trol unit without consuming  processor
time and consists of a number of re-tries.
In many instances, the error chsappc.u» or

“can be put right by the carréction code

To prcvent a build- up of malfunciions in
cont. page -

3¢



b

St

J S

RSP,

I

Ampei Great.

Company BASF Uaited Burroughs Mach,,
: BritainLtd, Kingdom Ltd, Ltd, Heathrow Fousa,
Acre Road, 197 Knightsbridge, Bath Road,
Reading, Berks. London 8.W.7, Cranfoid, Mddx.
Type 6111 disk drive 6114 disk drive 6214 disk drive - 6230 disk drive B 9370--2 system maniocy

Storage maedium

Disk file system

18M 2316 or equivalent

BASF 616, IBM 1316

BASF 621, 1BM’

BASF 621 pack or

BASF 626 disk

e L g+ MY S CPTARITS a3t g A S,

~Monthly rental for

‘canfiguration

this conflg.

pack or similar pack 2316 or stimilar pack | similar . -pack o

Host system 18M System/360 IBM IBM 360/30 upwards léM 370 . B 2500/3510/4700/6700 It

Control unit DC-314 1BM 2841 BASF 6014 or BASF 6014 or - BASF 6030 B3N g
. : similar similar '

"Drive DM-312 6111 .6114 ’ 6214 6230 : B 9370-2 o
Mumber of disks Upto8 ‘ Up to four 1-2 s
per controt unit . f
Surfaces/pack 20 10 20 20 19 — .
Tracks/surface 20 200 200 200 404 plus 7 spare 100 i
Sectors/track — — — — - ‘ 100 |
Heads 100 v

: {

Capacity: megas 29-17_ 725 2917 58-34 100 2 ' 7
nytes/pack : : ’

Access time (av) 32ms 10 ms 12'ms .12 ms track fo track {30 ms {17 ms ;
Scek time (av) . f
Rotational delay (av) 12:5 ms - 12:5 ms 125 ms 83 ms 34 ms
Transfer rate 312,000 156,000 312,000 291,000 .
(bytes/sec)

Specimen B 371 4 B 9370~2 oo

£245

Fixed head per track disk R

———

jor Hiig coufig.

Company Digital Equipment Ifeedbaék Data Ltd. Friden Lid, fyo
. Co, Ltd, . Bell Brook, 101 Blackfriars Road, 224
Arkwright Road, Uckfiold, Sussex London, SE1. - Siough, Buc.
Reading, Berks. - '
Tyse RP Serles KR 114/1014 Model 40 disk drive Model 42 twin pack | 7900A
Storage medium RP Packs 10 surface disk pack 2316 Model 40 disk drive J#1aoreiBaisk | DISC A
’ (1BM 2311) i : o -pack B
Host system DEC system-10 S 360/370 Varian 620, $360/370 System 10 System 10 2100 and 3000 seric! ya,
PDP 11, PDP 10, SPc ' -
16 etc.
. a ] . .
Control unit /P controt Feedback 016, 1IBM 2841 | 1014 9220 in CPU 9220 in CPU 13210A ey
Drive - 'RP serles 11 114or214 | Model 40 Mol 42 7900A
No. of disks 1-8 1-8 + 1 8P 1-8 + 1SP [ 1-8 4 1 spare 1-9 -+ 1 spare 8
_ ber controf unit ) - .
Surfaces/pack 20 10 20 10 4 P
T:acks/ surface 200 and 400 200 20 20 200 203 e
$celorsftrack 10 20 20 50 50 24
Heads Movable Movable Movable Movable Movable —_ 19
Toacity: megabytes/ 30 million or 60 million 725 29-17, 10 m, chs. 4 m, chs, 2:4 €
ALENY : ' : - '
Hueoss time (averaga) 4'i-5 ms or 41:5 ms 35 45 605 ms - 605 475 ms
Sicek itme (Rverage) 35 ms or 28 ms 15 12:5 12:56 ms 12'5 35 ms
Rotational daily average 12:5 ms 25 25 12'5 ms 12:5 125 ms
Transfer rate (byles/sec) 400 bytes/sec’ 156,000 312,000 229,000 cps 229,000 cps 312k L
Speecimen configuration RFO36G Disk subsystem | 9 4+ 1 CTLR 9.1 2 drives + 1 control 1 drive + control 17300+ 1"
! (140 m. bytes) CTLR ’ 13210A
3,,(,;,51,11, renatal 21860/month £1,600 £342 3 yr, basis £200 3yt. basls On applicaiiadl




t Lontrol Data Lid, Dara Kecording -
Control Data House, Instriiment Ca, tiud.,
22a St Jaines's Sy., Rawthorne Rond,
London, SWi1 Staines, Mddx.

89372 B 0372 B 9376-2 B 0974-1 B 9974-2 | B 9974-2 821 data ﬁ_le_ 8‘41 multip_ie 7638 disk | 844 disk "Series 4000 Series 30
. . L . . ~ disk drive file - storage unit } (4091 &4043) 310 and 212
Fixed head Fixed head | Fixed head Disk pack’ _Disk pack | Disk pacfc fized disk 871 pack 1 fixed disks| &72 pack 1BM 5440 IBM 2310
disk disk dick - i cartridye cartricge
B 2500/3500/ | B 2500/3500 | B 250073500/ | B 4700/ B 4700/ B 4700/ | 3000 seties 3000 series | CYBER 76| 3000 serics
4700/6700 4700/6700 4700/6700 60 6700 06700 or CYBER  or CYBER- - or CYBER
o S A 0 0 0 :
13,373 1 B 373 B 318 - B 387 B.383 B 388 3553 34953 (includeocl)| 7054 - OfLM OEM
B3 9372 B 93712 8 9371-4 B 9487 20r 3| B 9488-1 B 9488-2 521 841 7538 844
5 |1s 1-5 1-16 1-16 1-16 —. . &sitspare[1 . |uptos Single Single disk
- ) . caittidyge
— - - 2 20 20 20 T2 — 20°. 2and 4 2
100 100 100 406 406 406 . —_ — — - 404 203- 3 spare - 203+3 cpare
100 100 108 — — - — N - —_— — —_—
100 100 1100 - . |- - 20 - 20 - 1= 2andd4 | 2
10 20 20 12t or 181 | 121 242 41901838 36 800 m.chs | 108 m.chs | 25 and 50M . 12 and 24M
) : . m.chs* ‘m.chs bits bits
20 |23 40 | 425 1426 425 875 ms°  75ms o |875ms éq'ms' ' 38 ms 60 ms
0 0 0 30 30 30 75 ms 60 ms - 75 ms 20 ms 1— . —
40 46 80 | 25 |2 25 12'5 ms 15 ms 125 ms 10'ms 125 ms 20 ms
208,000 377,000 400,000 312,000 625,000 | 625,000 420,000 cps 420,000 cps | 42m cps | 880m cpé | 25MHz, 781 and
' . 1662k 2
B373 + B373 + B373 I B38BT B398 + | B3s8 -+ | 821 4 3553 3 x 841+ | 7638 844 +- 7054
C93N-1 ¢ 9371-2 :I- 3 | 9371~4 4 9487-2 9488~1 9458~2 3553
9372-5 X 9872~7 3 % 9376-2
(50MB) (60MB) (6omB) . . . . . :
£1460 £1370 £1060 £889 £1435 £13_32 £1805 £1000 £1000 £4000 - £900
" Iaformation IBM United Kingdon
Lid, C
nad, 389 Chiswick High Roud,
el London, W.4,
" .changeable Drive 272 and 273 277 psU 167 DSU 270 DSU 180 DSU 190 5444
Xemovable Disk pack Removable disk Removable disk | Removable disk | Fixed disk Removable disk | Removable disk| 5440 disk cartridge and
. . : : R : . o fixed-disk :

Model 58 Series 200[2000‘ Seyies 200/2000 Sérles 6000 Series 6000 " Series 6000 - Series 6000 System/3

DSU 050 257/260 Integral’ DSS167 DSC 270 DSS 180 - DSS 190 In cpu

DSU 162 . 272 or 273 277 ADU 167 DSU 270 pSuU 180 DSU 180 —

2 8 8 8 (4-1) 20 . 16 16 (32 dual for2

. crossbarred) o

10 10 20 20 8 ‘ 20 19 (1) 2o0r4

203 200 200 200 150 (3 zones) 200 404 200 or 50

Varlable Varlable 10 34 (Av.) 18 30 . .

10 1 1 20 head/track 20 19 (- 1) 20r4

5,760,000' ‘82 or 184 ms chs. | 64 chs. 15 chs. 15 chs. 27'5 chs. 1.33 chs. 2:45 and 49

72:5 ms, 625 ms. 465 ms. 98 ms. 26 ms. 46-5 ms. 38-3'ms. 269 and 153 ms.

60 ms, 50 ms. 34 ms. 856 ms., none 34 ms. 30 ms. —

12:6 ms.; 12'56 ms. 12:5 ms, 12:5 ms. 26 ms. 12-5 ms. 83 ms. 20 ms. - .

156,000 208 ke/s 714 108 ke 273 ke (Av.) 416 ke, 1078 k. 199,000

Control unit + controt unil + |8 drlves 5 drives 10 drives 12 drives 2 fixed plus 2 reinovahie
2 drives 2 drives ’ b .
£744-£900 £744-£900 £1,861 (5 yrs.) £2,042 (5 yrs.) £3,236 £5.4|0 £280
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“Type 5445 2311 Model 1 3330 -2319 2305 model 1 | 2305 model 2 | 2813
Storage modium 2316 1316 2316 disk pack 3336 2316 disk pack Fixed disks Fixed disks EDS 30 disk
. - : : cartridge
Host system System/3 | 260 and 1800 | 360-370 310 370,135/145 370 370 1902A up
Gontrof unit In cpu 26841 2314 B1 - 3830 Incpu 2835 model 1 2835 model 2 2312/2 (butlered)
Orive 3330 (2 spindles) | — - - 0313 L
Humber of disks 2 1to 8 3108 + 1 2,4,60r 8 3108 torz tora. 1-9 i
pe¢ control unit spare ' i
Recording surfaces/ 20 10° 20 19 . 20 ‘ 12 42 20 ;
pack . . . .
Tracks/recording 20 200 200 a4 200 32 - | 64 203
surface . . :
Saclors/track N 15
Heads 20 10 20 19 20 - - Movable
Capacity/mega- 20-48 725 29417 100 ‘ 29417 14,136 14,660 307
bytes/pack . .
Access time average 60 ms. 75 ms. 60 ms. 30 ms, 2:5 ms, 2:5 ms, . V2~5‘ms. 7:).-5
Seek time average —_ - — ' — — —_ - 80
Rotational delay 12-5 ms. 12:5 ms, 25 ms. §-33 ms. §-33 ms, 10 ms. 10 ms. 125
{average) . . . . . :
‘Teansfer rate 312,000 156,000 /312,000 806,000 312,000 . 3 million 1-3.million 415,
(hytes/sec) . |- . : . ) .
Specimen 2 X 5445 8 x 2311 plus 9 drives - 4 x 3330 + 8 drives + 2 drives + 2 drives - o drive:
configuration . 2841 - | controt 3830 control | conteal . control :
. Monthty rental £600 £1,950 on 2 yr. £1,8670 on 2 yr, £3,120 on 2 yr, - £1,230 on 2 yr, £5,480 on 2yr, | £4,620 on 2 yr.,
for this config. fixed term plan | fixed term plan fixed term plan - | fixed term plan fixed term plan | fixed term plan
itel nternational supply_ Models 714 and 715 disk drives -in Qompgtition with the IBM 2314 drive, and the 7330 in competition with the |BM 3330,
Company Potter Data Racal Thermionic Ltd, | Rank Zerox Ltd, RXDS
Proqucts Lid, Hythe, Southampton, | Division, York Housu,
Station House, Hants., Empire Way, Wembiey,
Harrow Reoad, - Middlesex.
Wembley, Middx,
Type 655 4314/4314 5330/4330 Singer Librascope, 7202 7203 7204 7212
Storage medivm 955 disk pack 2316 IBM disk pack | IBM 3336 disk Fixed disk Disk Disk Disk Disk
or equiv. ¢ - | pack or equiv. ' ’
Host system NCR Century IBM 360-370 IBM370 Sigma3-9  Sigma3-0 | Sigma3d-9 | Sigma 5.9
Control unit 625-101 DC 5314 ¢ | DC 4330 7201 7201 7201 7214
) a
Drive 655-101/102/201 | DD 4314-1 DD 4330 . “Fixed 7202 7203 7204 7212
No. of disks Upto's 28 - 1 spare 2-9 - - 1-8+ 1-8 1-8 1wt
" per control umit . (4 dual) .
Surfaces/pack 6 20 20 1 2 ’ 4 4
“Recording surface 192 200 400 . 128 .. 256 519 64
Sectors/track L 8 20 - : Customer specified 16 . - 16 16 s §2
o ' _ '
Heads T 12 movable 20 movabie - Movable. Up to 256 .| Fixed Fixed Fied Fixed
Capacity mega- #19 2917 100 18 % 106 Bits 075 15 30 53
bytes/disk |
Access time (av) 44:7 27 ms 2% ms 10 ms 17 17 17 . 17
Seek time (av) -— | 8ms ‘35 ms NA ) 0 0 . 0 Q
‘Rotational delay {av) | 20'8 12:5ms 1 833 ms Included in access time | 17 17 17 17,
Transfer rate 108,000 312,000 806Kb 80K 188,000 188,000 188,000 3,080,600
(ytes/sex) )
Specimoen 4 spindies - DC 8314 + 9DD - | DC 5330 - 1+CTL 1+ CTL 1 % CTL 14 CTL.
configuration controi 4314 8 x 4330 . . R .
. , .
Monthly rental foe - Not available On appiication. On application | From £1500 £285 £345 £465 £870
this condig :

e



S .
Memorex Comomhon, The National ©
Sy, Ives House, Register Go k4,
Gt. jves Road, 206 Marylehon
Maidenheat, Berks, Hond,
tondon, FWs
2815 26072 4420 4425 2816, 620 storago drive 630 660 storage drive 657
EDS 60 disk | EDS 8 disk | EDS 30 disk EDS 8 disk | £DS 60 disk 1316 or eqpivaientl Memorex Mark 1, | Memorex Mark VI, 957 disk pack -
sartridge cartridge cartridge -enrtridge - cartridge ’ ’ . ' iBM 1316 IBM 2316
4-50 up All 1900 4-50 up 4-50up * | 1902A up 1BM system 360-20 360/25 up 1BM 360/30 up NCR contury,
3312/2 2802/0 4812/0 4310 2812/3 - 2841 orin cph . | 661 625-201
2615 2802/3 4425 4425 2815 (buffered) | 2311 model Il IBM 2311-1 57-101/102
3-9 1-8 1-9 1-8 39 4 6 ¥ Up to 8 spindies
(4dualspindlounity
20 10 20 10 20 10 100 . 20 20
403 200 203 203 406 203 200 ‘- 3 spare” | 200 - 3 spdre 203 ( «+ 3 spares)
varinble 8 variable variable 15 20 ur 82 — — lor8
A .
reovable movable movable movable movable movable
6534 819 2917 725 614 7225 7:25 29 29
' R P .
475 975 875 97:5 475 50 ms. 50 ms; 50 ms. 60 ms.
850 850 750 850 350 - - - -
126 125 12:5 125 12'5 25 ms. — — 12'5 ms,
312,000 208,000 312,000 - 156,000 416,000 156,000 - 156,000 : 312,000 315,000
2815/9 + 8 drives - | 4420/9 - ' 9 drives 4 4 spindles <
4312/2 CTL 4312/0 CTL ’ T control
v *Model 670 also .
available Not available
Sintrom Electronics “Tally Ltd, | Telex Computer Products
Lid.,, - Cremylil Road Reading. . (UiK) Lia., .
2 Arkwright Road. Berks, . | 213 Oxford Street,
Reading, Berks RG20LS . London, W1,
282 - 7242 7246 72428 Moving head disk system | Fixed head disk 'EDP 2000/3000/4000serles | 5314 storage 5311
‘ : : system Series 1700 o system
Disk Disk pack | Disk pack | Disk pack | 2315 type cartridge " Data disk 7200 Single disk IBM 2316 pack 1316 disk pach
Slgma 3-89 | Sigma 3-9 | Sigma 3-9 | Sigma 3-9 | Most minicomputers Most minicomputers Moét minicomputers ‘ 1 1BM 360/370 8M 360
7231 7240 7240 . 7240, 2923/3110 Data disk 1200 Telex 5328 . 1BM 284-1 N
7232 7242 7246 72428 DRI Series 30/33 7200 5312 5311
1-4 1-8 1-8 1-8 4-8 1~4 (depends on 1-4 1-9 1-9
computer) :
4 20 20 . 20 2 2 8-128 -20° 10
512 200 200 200 203 4-64 — - . 203
2 6 6 6 8,12, 16, 24 standard at customer demand To customer requirement —
Fixgel Movabie Movable Movable 2 One per track One per track ’ 20 10
- N . -
49-2 246 98-3 12/24 (single/double up to 2.2 0-4-6-0.M, bits 29 725
! : - densily) ’ - . .
17 ¥ 875 87'5 875 80 20 85 ms, 17 ms, 17 ms résp. 30 ms’. 30 ms.
Q : 750 15-0 75-0 60 -_— -_— R
17 125 125 125 20 20 85 ms, 17 ms, 17 ms resp.
384,000 312,500 312,500 312,500 105k 500k 3 m, 1'5 n, 254 n'(bits) 3i2.000 156,000 )
14 CTL 14 CTL 2 4 CTL 14+ CTL 8 packs -~ controller 4- 4M words store + C - 5 drives 3 < 5311
: Interface fo PDP-8 or 11 PDPB T .
£115 £655 £130 £950 £680 £1,650 From £1,500 From £820 £516
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the system, all instances of re-try. attempts
are logged within the control unit for
engineering investigation, This means that
incipient errors can be recognized and cor-
rected, ruring  scheduled maintenance,
before they cause failure of the umnit.
THowever, there are occasions when the
re-tries fail to recover from the error and
it is in thesc’ instances that the track
following system s used after converting
it into a track deviating system. One of

thie likely causes of persistent error rests -

with minute damage or ‘dirt on the track.
By reading deliberately to one side or the
other of the track path, enough signal is
aurtnally  collected to enable a correct
reading to be obtained.

-oeeurs.

single circuit packape has created the
apportunity for speedipg vp the process
of fault finding. The trick is to try to put
a complete logical function in a single
clectronic pack. The diagnostics help with
locating the faulty function and the more
lucid layout of circuit package helps to
simptify the curative process. Using micro-
programs, the control unit acts as a data
logger and process monitor over all drive
and channel activity, Quite apart from
keeping track of transient. or soft errors,
the control unii diagnostics are invaluable
to the user when a hard error finally
"And  because

Disk suppliers
BASF United Kingdom
197 Knightsbridge,
tondon 8 W.7.

‘

Ay . .
General Automation
Victoria Road, .
Burgess Hill, Sussex.

Hewlett Packard,
224 Bath Road,
Slough, Bucks, -

Control Dats,
223 St. James Square,
London 5.W.1.

Dataset Lid. Honcywoll Lid,

‘the  various disk.

drives are -attached to the 33390 like the .

spokes of a wheel, servicing one drive does
not affect the availability of the others to
the axious central processor.

The last point emphasizes what we
mean by availability. The availability of a
product to the user is a combination of

reliability and - serviceability aspects of
design and ptoduction. The 3330 has
achieved a wmuch higher “standard of

reliability by being a disk drive \\‘hl\
effectively driven from any disk pack.”
‘approach assures the user of full mtcr-
changeability and true backup facilities
from any 3330 equipped installations, O

Rank Xerox Data S‘/stems,
York House,

Empire Way, '

Wembley, Mddx.

Mastertape (Magnetic)
Blackthorne Road, |
Pyle Trading Estate,
Colnbrook, Bucks.

Memory Magnetics,
Alder House,
1 Aldersgate Street,

Viat i Sestems
London BC1. iatron Computer Svstem

?28(;4ighNRo?ad,
ondoe A2,
Minnesota Mining & R n

om

sk

rive

1t should be emphasized that most of é:gggmt{qo;,sfmchwonh "Computer Control Dlenon, Manufacturing,”
the crror recovery procedures are con-  Herts, Er‘fﬁiyl"fgsm";x ‘ %’?g‘gfouricéuéex :
trolled by the disk channel and the 3830 fonn © ' London W.1. f{"gg‘y:‘ﬁ;n Road,
control unit. In these 370 control units N‘;'\‘\',‘LO‘;,'},‘},’L‘:,%‘;S,,WSG 1BM UK L dk The %nnonal Cash tondon W.C.1.
wer ’ o : Burs! 389 Chiswick High Road,” egister Co. '
every advantage has been taken of the S;g:;zg",,_T,m, Staffs. | London W.4. 9 202/216 Marvlsbone Rd, -
relatively low cost of integrated circuits London N.W Zonal Films Lid,
- . . 0ona Hms L
wnday, I'hq increased dcnSltY of com- i-nden Ltd, interdational Computers, Precision Duta Co, Holmethorpe Aven .
pancnls which can bo mounted within a [0 fikipos ona. | CLHEEL ST Bl e | el
Company M Telex Computer Products Trans'w‘orld Data Univac Division
(cont.) Systems Ltd, Sperry Rand Ltd,.
1 West Ruislip Station, | 106 Euston Road,
tckenham Road, London, N.W.1,
Ruislip, Mddx. o :
Type 5600 6330 "IOMEC 2000 serles 8411 disk sub system | 8414 disk sub | 8440 disk sub 8405 sub s /st
system system
S{orage medium 2316 pack IBM 3336 pack | Inlerchangeable Moving head Inter- Moving head Moving head inter- | Fixod head di
cartridge/disk changeable disk pack | interchangeable change'\ble disk
system . disk pack pack
Host system IBM 360/370 IBM 370 10 mec- 9200 Mk 2, 9300 Mk 2, 9200 Mk 2, 9300 | 9700, 1106, 1103 Univac 9702
‘o 9380, 9400, 9700 Mk 2, 9380, 1110, 418/3, 494
. 98400, 9700, 1106, '
1108, 1110, 413/8,
_ 404
Control uhit Telex 650 Telex 6830 lomec 2001 and QOOQ '
L3
Drive 5625 6316 Man. 4 . ' 8 8 8 1
Mo. of disk/control unit [ 1-9 1-9
Surlaces/pack 20 "9 (&1contro) | 2 - ' Y 20 . . 19
Tracks/surfaces . | 406 - 400 203 (3 spare) 203 _ 203 - 406
Sectors/track —_ s 24 Non sectorized Non sectorized | Non sectorized Non sectorized
Heads. ) .| 20 19 2(2001) or 4 (2002) 10 20 120 —
\
tapacity meJ.\I:yle:, 58 o~
disk 100 3MoroM . 7 29 ’ 11410 13
Accesstime (av) = . [29Ms 30 ms 15 ms 87.5 72,5 415 8.34
Sapk time (av) g 35 ms track to track 75 60 35 : 0
!’mtntionql delay (av) 20 ms 12:5 125 - 125 834
‘transfer rate (bytes/sec) 312,000 806,000 200 K-byteé/sec 156,000 ‘312,000 624,000 624,000
SFJ“C“"C‘I? config. - C 4 5 drives C - 5 drives . . Control 1 diive | Contret - 1 ¢
Mon.lhly roAntal far £1621 £2087 £5,300 £357 on 5 yr. basis "£342 on 5 yr. £842 on 5 yr. basis | £802 on S yr,
this coafig. basis basis aded, drives
o A o8 i3y
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8. In many cases real - time extraction of information from huge files can be replaced
by a small file extracted off - line and mtroduccd via purchcd cards and 1050 mto :
“u few workspaces, - - 3 o !

. y . .

A Siirvey of APL Compatible Terminals .

Harley P. Macon = S Y
Senior Operations Research Specialist ' ’
Americyn Can Company

In the absence of APL program prodmts ﬁom manufactmem otlu,r than IBM thb tmmmals

~described are those which interface APL/360 and APL/370. In some cases-additional

cquipment is required for such mturf.xcm" (i.g., the Memorex 1270 controller when usmw
Memorex 1240, 1241, 1242 terminals or the 'Ieletype model 38)

APL comp‘\txble terminals are now available in'a-wide variety of types and capabxhtxes. Thu
devices described fall into two broad categones 4

1. Keyboards with printers,
2. Keyboards with video displays.

Several devices which do not have (at pu,s\,nt) the APL font are included because they may
serve well in special applications where program execution only is rcquxred

Where terminal costs are a primary concern the TELETYPE Model 38 is certain to have a
significant impact. It is one-half the cost of the least expensive terminals available today.
An appropriate font wheel is not currently oifered but is »ertam to be forthcoming.

Those interested in computer graphics will take speual interest in the IMLAC PDS-1 which

" has a full graphics capability;.can display the APL character set (m fact any character ﬁet),

and readily interfaces. to APL.

Finally several devices not fully described but whxch may mterest users in the APL commumty
would include:

l. The TSP-212D plotter which is readily interfaced to a storanre tube dxsplay
2. The Hewlett-Packard model 7201 A plotter.
3. Image Systems random access mass storage device (mxcrofxlm) which operates in
conjunction with an APL terminal. Maximum time for retrieval and display is
4 seconds. ' ' ' '

Chart I is a list of mamfacturers, thelr addn,ssus and tho abbrevxauons used in the tabl
Table I isa deecrxptxve list of all devices producmﬂ hard copy.

Table 11 is a descriptive list of video de\{iccs.




. CHART I

PRINTERS

_Manufacturers \ : . o ‘ " ' . Abbreviationsw‘ :
 Anderson Jacobsen ¢ | T ‘_ B R A.T " ‘. |
2235 Mora Drive Cote : - : . :
Mountain View, Calif. 94040 . Lo , ‘ .
415-968-2400 : . CoL L L SRR T

Computer Transceivers Systéms, Inc. : o ‘ E  CT.C.
317 Route 17 . ‘ ) e ‘
Paramus, New Jersey 07652 .
201-261-6800 = '

International Business Machines Corp. ' T o 1L.B.M.
Data Processing Division ' ' ‘ '
1133 Westchester Ave.

White Plains, New York 10604 °

Itel - : - S o
_ Information Products Division ‘ ‘ o CITEL -
© 2585 East Bayshore : - - : ' SN
Palo Alto, California 94303

" Memorex Corporation - S Co e MEM
San Tomas at Central Expressway - ‘ R L T
Santa Clara, California 95052 - o I L e e et
408-246-6200 _— oo ' . » I

Novar Corporation ' R NOV. - - |
2370 Charleston Road _ C L o 1
- Mountainview, California 94040 = - .~ . SR o o]
415-964-3900 | | | A

\

Omnitec _ ' T - OMNI
903 N. 2nd Street - - ' - - '
Phoenix, Arizona 85004 ' i o ' ‘ : e
602-258-8246 _ W . . - A

Teletype Corporation : » . oo JTT
5555 Touhy Avenue ' ~ - _ :

*- Skokie, Illinois 60076
312-676-1000

Texas Instruments, Inc. . o L - . T
Digital Systems Division : " ‘ ' "

PO Box 66027 | ‘ . | : . _
Houston, Texas 77006 L - B o o

University Computing Company v ' ~..ucc
1300 Frito-Lay Tower o ' : B
Dallas, Texas 75235
|214—350--1211

&

13!.



VIDEO DISPLAYS

Computer Communications, Inc,
70! W. Manchester Blvd.
Inglewood, California 90301 .

‘Computer Terminal »Corporation

9725 Datapoint Drive-
San Antonio, Texas 78229

Incoterm Corporation
Hayes Memorial Drive -
Marlborough, Mass. 01752

Imlac Corporation

© 296 Newton Street

Waltham, Mass.

MISCELLANEOUS

Hewlett-Packard
1501 Page Mill Road
Palo Alto, Calif. 94303

Image Systems

30 E. 40th Street
New York, New York
212-685-2120

Time Share Peripherals Corp.
Box 361

Wilton, Conn. 06897
203-762-3348

IMLAC




TABLER

3 C 3 T i
a S . e 4 Z > < <3
= Q . = 9w & & Q B A . Z S B
. = B = > 7 A T anQ a , @ g
S 3 £5  £4 53 22 N . 22> 'Z  PEATURES B BOEE
= = Es  Ex £8 5% 2%  Egs - 5 2 &3
A3 841 |1 149 | 1,23 {130,156 54 |Yes | 1345 4,5,10,34,40 13,12,31,32,35,3¢
Cene | o g ~ . ' - ' ,
5 300 | T |10,i530- 4. 80| 30 |No t0300 | 3,4,5,25.32. 21,26 {1
_— 4,7,22,23,24,
i 1BM 1050 |1 15 2 130 NLA. |Yes | 1345 5,37 1154,46,50,52, -
., : - 31,53,51
2741 |1 15 130/156 | N.A. . | Yes | 1345 14,12,31, 40,42,
: : : . 44,4851,
740-1 {1 | 15 30/156 | NLA. - 14,7,12,36,37 46,
2 15 130/156 | NLA. |Yes | 134.5 5 DA
_ _, _ 51
ITEL - SR ) s P | EIA
: 1021 1] 15 56| 87 |Yes | 1345 40 RS332
1051 |1 15 - 156] 92 |Yes [ 1345 22,40 BIA
. ; 4 ' RS232
L MEM.  [1240 [T | 10,1530 4| 120 150 [ | toc00 | 64440, 234578911 | | EA
] | 60 (0) , - 37.41.45.46 RS232
‘ 1241 |1 | 10,1530 41 120] 150 |{Yes to 600 | 6,36,45,40, [2,3.45789. |(1) | EIA -
: : 60(0) . , T o | S 1L,37,4104647 RS232.
1280 |1 |10,1530 4 | 120] 150 |Yes to 1200 | 6,13.21, 2,3,4,5,7,89,11,[(1) | EIA
, : (0) 44,40. 37,41,45.46  RS232
1242 |1 | 10,15,30, 4. 120 150 | Yes t01200 | 2,68, 14, - 13457911, || EA.
60 (0) - (0) | 37,40 41,46,47. RS232
NOV. | 5-40-1 | I 15 2 130 Yes 1345 | 2,567,812, | 3,4,11,31,36,37 | EIA
| T or300 | 404244 |4345.47 RS232
5-40-2 | 1 15 2 130 Yes 1345 & |68,12,40,42, |3,4,14,31,3637, EIA
M e — - 13000r6000r {44 38,39,45,47,48 - RS2™7.
200 0r 1800

N LY
)

——ein ey A SR A




i TAE I e
- ~_- Q - m -
WA ¢ £ ~ &)
3 S = = g i = Z 5
) - =2 =a za g 1 ¢ Lo 2 o @ o
S 5 2B z3, %a 22 ¢ 5 23z z = 2 &
= o ca zZga~g 2O - £ia o £ HEEXR b < &5 2 g
= = e =50 =0 S ® < ~»n2 ' @  FEATURES ©° Z Z
NOV. 5_4,' 1 |15 2,3 - |130 48 | Yes 134.5 5,6.42.40 3,4,31,32,33,45,49 EIA RS232
5-50 1 }1s 2,34, 130 85 |Yes t0 2400 - | 5,6,8,12,14,21, 11,2,3,4,36,37,45 EIA RS232
: N - ‘ 40 ‘ _
5-51 1 |1s 2,3,4, 130 100 | Yes - to 2400 5,6,8,12,14,21, 11,2,3,4,36,37,45 |(3) EIA RS232
OMNI | 800A 1 ]1s 1 |NA. 26 No 134.5 3,4,32,40 4 | Na.
T.T. 38- 1|10 4 132 85 No - 110 22,31,40 4,21,36,38 () | Ela Rs232C
' : (1)
T.I. . | 710 T | 14.8 2 80 . 38 No to 300 5,14,36,40 4,8,22,23,2425 - EIA RS232-B
g 30(0) | g .
715 T | 148 2 80 38 |No t0300 - | 5,14,36,42,40 |4,8,22,23,24,25 - EIA RS232-B
: 30(0) : -
725 T | 10,15,30 4 80 35 No © 10300 3,4,6,32 22,25 tay | NA.
UCC. | 30 1 |15 2,3 130/156 {54 . | Yes 1345 5,10,12,40,42, |3,4,31,32 ' RS232-B
e 1 35
31 1415 2,3 130/156 |55 Yes 1345 5,10,21,35,40 |3,4,31,32,33
- : 42 _ :




' HARD COPY SEVICE FEATURES 180 ¥
1. Binary synchronous transmission ' . S f’;.‘! . A
2. Automatic correction of transmxssxon (line) error _ ' EENT
3. Acoustic coupler o _ . Co L IR
4. . Modem ’ : ' SO HURECTE RS TR S
5. Parity check B A

6. Buffer 2 char.

7. Automatic EOB, EXT N
- 8. . Extended buffer =

9. . Spht buffer (allows due preparatxon whxle sxmultaneously transmlttmg)
10, Repeat function o n At G i T T

11, - Numeric key cluster , ' R L A R

12,  Typamatic . - L PR R
13, Tape editing capability S R T R
14, Keyboard editing =~ - - : ‘ o ' S -
21.  Tape cassette ;
22. Paper tape
23, Card reader
24, Card punch -

25. Peripheral interface
20. Video.display

31. Pin feed for paper .

32.  Carrying case :

33. Terminal to terminal commumcatxons

34, Local/Communications switch ,

35. Reverse break - allows computer to lock keyboard ‘

36. Polling and-Addressing ~ . . R )

37.  Record checking (LRCC) . ' . x o

38. Special document handling - - _ o
.39,  Header control . - :

40. Dial up capability. _

41.  Remote tab sef : o

42,  Receive interrupt o ‘

43, Transmit control . N

44,  Transmit interrupt - R ‘

45.  Tractor feed :

46,  Unattended operation o - o . ,
47.  Vertical forms control : S ; S SR
48. - Buffer receive 3 R ' S e
49. Print inhibit ST ' i S s
50. EOT suppression (continuous transmxsszon) ‘ o -

51, Audible alarm ~

52. Shared line capability

53. Auto fill character generation

Programmed keyboard
Additional printers

TABLEI R S

54,

55,

17,
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TABLE I

VIDEO DISPLAYS F EATURES -

W

o .
SN P A

11.
12.
4 13

14,

IS.
-16.
17.
18.
19.
20.
21,
22.

23,
. 24,
25,

A 4f32x3/32 ¢ -

.Upper case only |

Upper and lower case
Character size

5x7 dof mﬁtrix '

b, 0.14x0.1° e 7x10 dot matrix

c.  Variable . | - program defined .
d. NA. o ‘- . afunction of display size
Numeric keyboard ‘

Tapes ’ ‘

~Modem

Rollup

Characters displayed are software determmed
Automatic polling

Printer

IBM compatible tape dnve
Multiplexer

" Paper tape

Software : '

a.  Assembler
b. Test editor
c. Graphics

Tape cartridge drxves o
Lightpen '
Tablet

Jaystick

Card reader

Acoustic coupler

" Synchronous commumcatxons

Memory word size .

a. 8bits
b. 16 bits

APL characters (note characters are program defmed),' '
Line sharing ’
Multiple cursors

' R A
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Z g 5 & &% Bw . 83 R = 2
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- t @ & o @@= g %Quﬁ'ﬁ LR o . _OTHER : =
.8 % E§  s: 2i 3B 38533 S8 Eg gromwev
= = & S@ Z0 CZ. A R=EJUOU £25 sz & o
. : _ |
' CC-30 RS , / _ - . i
cC. with ~ [*Notel | 3D 800 40//20 } 223 | Any' | Yes to 500,000. 1X 22A 9,10,12,16, 15,21
cc301 f- : R : S 3 ' S .
. » T | 4 - NSO 1
CCT. 12200 - | Tx2%. 3A 960 [ 80//i2 | 2 [Any | No . 10-960 2K-8K 6,10, 11 o
: A h * : - o : 15,7,24 : <
i ;m'LAc' 80/)40' 2,23 | An " | ‘séo 000 . |4K-32K 14A,148, | LS0TL,
1 v .. I PDS-1 7.5x8.5 3C 1200 ' ,23 | An Yes ' to 500, ) - : o = L
" _ e Y 2 ~ 1 14c, 228 12, 13, 16, 17,18.19,21
, _ S 1. 3 . _ 5,10,12,13, ‘ !
- INco.. | 1020 9%xT 3B 1920 | 64//80 | -1 Any No | 10960 1K-2K | 7,9,22B 14A 1521246
*Note 1 — determined by ih_t? ﬁ%ér i the selection of TV to beuseds . - = :
el e
) \‘(\LS\ AN Ao L’\‘sMV‘J\C&ﬁ [.
: .
B )
i
f
:
H
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~ TRANSMISSION CODES

‘PRXNTXNGMETHODS-l e

vib W

1 (‘onrupondcncc = Selectric

2, BCD=PTTC/BCD. - o .
3. EBCDIC=EBCD E I E
4 ASCII . o '

Impact - I

1 - Thermal - - T

- GENERAL NOTES

Memorex 1270 Terminal Control Unit,
. Cannot use public telephone networks.
Has second tape cassette drive
Uses strip printer ' : : ‘
The availability of an APL font on the prmt wheel would make thls the most economxcal
termmal for APL.

1. Requires ASCII to EBCDI(‘ conversion of mcommg data using a devxce such as the
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g £ -
x - = E g § . 8 “
2 5 2 4% $58c %
g . 5 28¢Es 2
. £S5 i3 Egg EggR F3Ey iR
&2 Eg . 2% Egﬁs gzﬂi: 3
1. Cost per unit $6,800 $3,450 $1,900. 3,900 $8,500(Est.) $2,987 $8,250
2. Display area siza . A
(hlw_ld*im:hbl) 6-3/4 x 91714 6x8 5172 x°7114 7x91/2 ax6 9x12
| 3. Spot diamater (mits) 30 12 7 NA 15 NA 20-26
: 4. Character ganerstion ' - ‘ o
‘ tachnique 7 x 10dot 6x7dot  9x 14stroke Cursivostroke & x 7 dot Stroke
‘r 5. Daflection method M "] M EM&ES M EM
6. Brightnass
{Foot-Lemberts) 30 To 40 UN . % 40 80
7. Characters par lina 64 72,80 (0} 32-80 40-80 40 80 (o) 80
8. Lines . 30 25 4.30 3-48 20 25
9. Maximum displayobia
} charactar positions 1,920 1,800, 2,000 (0} 2400 1920 . 8,00-160010) 1,024
10. Size of cherscter . : to. E
thxw « Inchas) d4x.10 0.16x0.07 318x9/32 33x.33 01x02 . .16x.12
i . . . .
11, tecontroller ssperate?  ~ No No.~ No O Ya No Yes
12. Type of mamory Core Deley, MOS/LSE  MOS/461 Datay -°  MOS/LSK Core
13. Charscters in msmory 2,040 1,800, 2,000 (0} 2,400 1,920  800,1,5001(0) 1024
14. Aato (Baud or bps) 'l|0-4.800 . 110-4,800 76-9,600 1,200-4800 110-2,400 4,800
15, Cods for output ASCH ASCil  AsCu ASCl . AsCll ANS!
16, Siza of terminal, incl
kyyboard (h!(md'intflll) 18/19/27 172/18/21 13/18(18 1616/29 1416/ 18/19/28
17. I8 keybosrd datichabla?  Yeos No No Yes No Yes
R 18, Controlisr, if separate
(hxwxd-inchas) - NA o NA . NA 26/22116 “NA 221814
19. Character typeover? " Yes Yos Yas Yos T Yes Yeos
20. Chacscter Insert? Yes Yae o Yes Yes [}
21, Charecter dalere? Yas Yes o Yes Yoz D
22. Line inmrt? Yas No (] [ Yes 0
23. Lina dalsta? Yes . No o [ Yas 0
24, Roit-up feature? Yas Yas Yat 0 “yes No
25. Roll-down fzature? Yas No- No o * No-* No
26. Tebulating fsstura? Yes Yes Yas Yes Yes Yos
27, Vacsor genaration? Pertial No No No No UN
28. Type of cursar? 4 Vart, lines cus - cus - cus cu. HB
29. Split scraan copabllity? Yo Yas [+] Yas Yes No
30. Partisi yrensmit
capabliiity? Yes Yeos [+] Yer Yo Yos
31, Audible siaem for
incoming messages? e Yas o No No No
! 8 =. Cursor Blinking Es = Elctrostatic
cr = Traonsmisslon is Charscter st a Time ] - Horizonisl Unit
cu = Cursor Underiined HB - = Horizontai Breckots
EM = Elsctromagnatic . N = Magnatlc

§ £ 2
E § . g
] S Q v
g 8. - ¢ £ £y Eg 5
& ae. 5 2 3 e Q¢
~ - . g & - a8 8 I
§3 [ 34 8 Eogr pf: =g
3 a ' I RE L E s g
5 g3 &8 &5 ERER 2% ¢ £
-] 8% Q 88 8a&o ] a3
$1,826 §G.250 $4.000 (st} Fectory Quota  $19,650 $5,150 $4,750
6-1/4 x 8-3/14 6x8 . 8x6 265xn 1Mx8% 115x 55 6x9
25 36 2 20 16 35 UN
5% 7 dot 5 x 7 dot 9x 14 dot 6x7dot . BDat 7xB8dot  Bx7dot
EM ™ M EM ) EM M &M
82 30 %6 60 15 60100 ° UN
80 50-80 (0} 72 80H, 40V 72 40.-80 72,80
28 2013100 - 25 121, 2av 64 6-12- 24
1.820 1,000-1,040(0) 1,800 960 4,608 860 1,920
+13x 26 26x .13 18x.11 03 x 13 (H) 125x 90 mils  14x.11  .14x.08
Yes . Yes No No NA No No
Daley Delay TOMOos Detay’ - NA MOS/LS! MOS
960 1,000-1,04000) 1,800 950 NA 240 {0} - 950
1,200+ 2,400 2,000~ 4800(0) 110-2,400 0-2400 110-300° 1,200, 2400 110-2,400
AsCli  eco, ASCII to) ASCH ASCit  ° ' ASCH ASCl ANSIH
15151 17/18/29 141818 10/18/30 ' UN - 18/21125 14119123
Yes No No’ No No Na. * No
26123114 19/8/24 - - NA NA . NA- NA NA
Yas Yas . Yeos Yes N No - Yes Yas
* Yes No No No ' No " Yes: No
Yes No No No Yas Yo No
No ‘No ., No No . No No « No
No No Yes No . No No No
No No Yes No No Yer Yes
No No . Yeos No No ~ No No
Yos No _No " Yas Yes Yes Yas
Partiat No ~ " No © No Yes No No
Squaro cu 8 Biinking Floshingcross CU/Steady U/End
Yos Yes No Yes NA © Yes Yes
No . Yas €T, Yas Ne Yaos Yo
0 - V-u ' . Ym. Yos " No No. Yes
"o « Optionsl *
ViEnd = Underlina 1romﬁivon Posmon to R-em mast End of |m:|‘

v = Vartics! Unit

g
2 £9
=. &
SHE -4
282 fEg
BEE &8
$3,600 $3,660
5% x 11 2% x5

9 .20

7x9dot 5x7dot

EM EM
% UN
80 40
2 12

2169 480

16x.09 265x .13

No Yes
MOS  MOS/LSt

1920 500-2.500 480

All sarinl - All serial
ranges  ranges

ASCI{  EscpIC

16/24/27 10/12/22

Yes Yes
“NA 6/19/23
Yo Yes
Yes Yes
Yes Yes
Yes Yes
Yos Yos
Yos Yes
Yes Yes
Yes Yes
Y {line)" No
CU/8  Squarn/0
Yes Yas
Yas Yos

Line insert—with the cursor at the beginning of

a line, pressing a “line insert” key moves that line
and all subsequent lines down. '

Line delete—with the cursor at the beginning of a
line, pressing a “line delete” key causes the line be-
low to replace that line and all subsequent lines to
move up.

Roll-up—on a 20-line screen, typmg a 21st lme
causes the first line to disappear, all other lines to
shift up, and the 21st line to appear ai the bottom.

Roll-down—assuming roll-up capability, can a
special key cause line one to reappear and line 21

to disappear, reversing the roll-up characteristic?

Tabulating feature—can tabs be set so that press-
ing a “tab” key will move the cursor to a predeter-
mined position, to the right or down?

Vector generation—is a true generation techmque
used to draw lines on the screen? Or can the dots
that normally form dot mairix characters also create
vectors such as curves or lines.

Cursor type—blinking, character-underlined, etc.

Split screen capability—one part of the screen
can display variable data, while the rest coniains a

fixed format. o
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S 465 DATA COMMUNIGATIONS

By reducing daﬁ@ logically, Marm B. Kamman: of Am‘tl‘mua’ D. LitHe Inc.
implemonts a sclection technique for crt ﬁ@vmmaﬂ? o
that is equally valid for @ﬁh@@' aypas off @@Jua @mam

“How should I select a crt terminal?”’ Ask that ques-
tion to ten people and you’ll get ten different answers.
And each will have impressive collections of statis-
tics with which to back up their contentions. The
prospective buyer may, himself, have access to so-
phisticated and expensive services which;provide a

. great deal of data, most of which is updated peri-

odically. Or he may rely on computer: perlodlcals
for similar information. = -

A sound méthod of data reductlon is partlcularly‘

important when selecting a crt terminal because
there are now over 40 U.S. manufacturers produc-
ing between 60 and 70 models, and using from 20

to 40 different specification categories. The simpli-
fied method described here reduces all data into .
summary tabular form. Final analysis may then be |

made with confidence, based on that summary.

The procedure divides into four operations: data
collection and tabulation (gather all up-to-date mate-
rial, define terms, list the information, and note in-
consistencies for later analysis if needed), calibra-

tion of specifications (form weightings based on the

apphcatlon or on expert opinion), scoring the ma-
trix (organize data, calculate the welghted values,
and compatre), and analysis -(study, in depth; all the
equipment scoring higher, and a few which score
lower but seem comparable) "

The first step in any selection procedure is col-

lecting information to form a current data’ base.
Many computer shops have outdated equ1pment com-
pausons published by various-services. Often, the
companies subscribe to a service for a year or two,
drop the subscription, and rely on the old data. Most
offices also have collections of suppliers’ brochures
picked up at various conferences. Both of these situ-

_ ations can cause mistakes.So to eliminate this. risk,
new data should be requested from potentlal sup-

pliers—and in a specified form.
Since semantic difficulty is always a constant prob-
lem in the edp field, the user must do some research

. before comparing. peripherals. He must set the defi-

nitions and specifications that are meaningful to him
and request precisely that information, -

For this article, a technical questlonnalre—-—de-
signed to be filled out. easily—was sent to 37 crt
display ‘terminal manufacturers.” All information in
the tables was, obtained: directly from the producers
via the questlonnalre

-Reprinted From
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How to pick crt ﬁ@amﬁf@aﬂa

The following definitions apply to crt torminals: .~ -
Unit cost—basic retail sale price of one unit, ex-
cluding quantity discounts, optional features, instal-
lation fees, and maintenance contracts. :
Display area——helght and width, in inches, of the
area of screen used to display characters.
. Spot diameter—diameter of the focused spot on

- the screen, in mils.

Character generation techmque—dot matrlx (5x7,

‘ ’9x11 etc.), stroke, monoscope, or other.

Deflection method—magnetic, electrostatlc or
other.

Brtghtness——m foot-lamberts If crt model uses a
screen (colored or polarmd) glve brightness w1th‘
screen in. place.

- Characters per line

- Lines :

Maximum dtsplayable character positions—char-
acters per line multiplied by the number of lme_S.
Does not include characters stored in memory. ‘

Character size—height and w1dth in mches, of
the character font used.

Controller separate—is the controller loglc bullt
into the terminal? '

" Controller size, if sepalate—— height X w1dth X .
depth, in inches. .~ -

Memory type—delay line, core, Mos/LsI, etc.

- Characters in memory-—number of characters
which can be held in storage at one time.

Rate—speeds (basic and optional) in baud at
which the model can operate. List optlonal as well
as basic data. '

Output code—UsAsCI, EBCDIC, etc.

Terminal size, including keyboard—helght X
width . XX depth, in inches, assuming that the key-
board is attached to, or flush with, the crt case.

Detachable keyboard"-—-amwer YES, NO, or 0 for

‘optional.

Character typeover—with the cursor over a char-
acter, pressing a key ‘replaces the chaiacter with a

~ new one,

Character msert-wnth the cursor over a charac-

- ter, pressing an “insert” key displaces that character,

and moves others one space to the right.
Character:deleteewith’.the cuisor over a charac-

ter, pressing a “delete” key causes the character un-

der the cursor to disapper and everylhmg to the right

_ shifts one space to the left



DISPLAY TERMINAL GOMPARISON #

o
; Q8
i [}
! a § .
8% % = 3
o =
g b~ L~
89§ 3% &
ESF = 2
« 892 &8 %
s o =
T a< B @
1. Gost per Unit
2. Display Area Size
{hxwxd-inches) 2 - -+ - 4
3. Spot Diamater (mils) 2 + + +
4. Character Generstion .
Technique . 3 - + + - +
5. Deflection Method 1 S
6. Brightness {Foot-
. Lamberts), 3 + +
7. Characters par Line 3 + + + + +
8. Lines . 3 - + - -
9. Maximum Displayable : T
Character Positions 3 + - =
10. Size of Character :
(hxweinches) 2. o+ 0+ L&
11.1s Gontrotter Separate? 3 - -
12. Type of Mamory 1 - + - %+
-13. Characters in Memory 3 L
14. Rate (Baud or bps) 2 - -
15. Code for Output 2
16. Size of Terminal, Inci.
Keyboard (hxwxd-inchas) 1T + + + +
" 17. i1s Keyboard Detachable? 1 — — -
18. Controller, If Separate
{hxwxd-inches) 1 - -
19. Character Typeover? 3
20. Character Insort? 3 - -
21. Character Delete? 3 - -
22, Line Insert? 2 - - - -
23. Line Deolete? 2 - - - -
24. Roli-up Feature? 1. - -
25. Roll-down Feature? 1 - = = = -
26. Tobulating Feature? 1
27. Vector Generation? : T - - = - =
28. Type of Cursor? 1‘
~ 29. Split Screen Capability? 2 - -
30. Partial Transmit
-Capability . 2 -
31. Audibie Alarm for
incoming Messagos? 1 + - = =
Tota! Plus Score 10 1820 8 15
Total Minus Score 16 1918 20 29
Net Score 6 -1 +2 12 4
Key to Codo:  + = Probably superior to Terminal X

- = Probably inferlor to Terminal X .
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Raytheon DIDS 401-3
- RCA 8755-260
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24
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Sanders 620 -
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.14
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14
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+
_+_:
- 4
+ o+
6 7
19 20
-3-13

TEL DST-50

21
-12

" Ultronic Videomester 7600,

e

11
35
-25

= Based on weightings from 80 users' apptlications

UNIVAC Uniscope 160

11
17
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N _ _ .
comparison technique, and is not intended as an ab-
solute ranking of display terminals. It is based on

- ‘only 24 of the models for which information was
supplied, and therefore does not reflect the total uni-
verse of products supplied by these vendors. Also,

‘nine manufacturers did not reply, and a user inter-

ested in a true and total comparison would have to
persist until he received suitable replies -from all
sources.

To illustrate the scoring matrlx, compare the tech-
‘nical specifications of Terminal X with those of the

Alphacom DW-33 in the statistics chart. In the sec-

ond category, display area size, Alphacom provides
fewer square inches than Terminal X. Therefore,
a minus is placed in that position in the comparison
table. Comparing spot diameter, Alphacom’s focus
. point is smaller (offering a potentially crisper char-
acter image), so-it rates a plus in the appropriate
column, |
When all comparisons ate- finished, all the plusses
and minuses—multiplied by -their we1ghtmgs—are
added and the net result listed. Alphacom for exam-
ple scored +10 and —16, netting a —6. '
Scoring matrix results 1ndxcate that terminals with
a net plus score are probably superior overall to
Terminal X from the viewpoint of the people re-
~sponsible for the weightings, while those with a neg-
ative score are probably inferior. Since the weight-
ings reflect the specific apphcatmn, or the biases of
the users asked for their opinions, they are usually
valid only for a current study. Comparisons of tet-

“minals for other applications would probably pro-

SCORING MATRIX RESULTS =
Rank Company » Terminal Secio Prleo
1 Dolts Dato Systems . Toltorm 413  $ 3,500
2 Atlantic Technology - 200 (ATC 2000) 4 2 8,500 (ost).
3 Amorican Data Systomg:  ADS-760 —1 3,900 {ost.)
4 Stromborg DategraphiX SD 1110/360R - -3 8,500 (ost.)
5 Aiphacom DW-33 — 8 3,450
6 Coming Dota Systems Photachromo — 6 19,650
7 Uniyao Unlscopo 100 — 6 3,545
‘3 RCA 8755-200 -8 832% .
9 Reythoon DIDS 4013 . —10 4,350
10 Boahive Eiectrotoch " Modal ili —12 ' 2,987
11 ' TEC ) DSY-50 —12 2,363
12 Computsr Torminal Datapolnt 3300 . . —13 4,000 (ost.)
13 SYS Computers Editorm 100/200 —13 2,995
. 14 Courfer . Exceutorm 65 —14 5,150
16 Sonders 620 14 5,670
16 Burroughs B 9353 —14 8,250 "
17 Entrex 480 Datogcopo —15 . 3,660
18 Bunker-Ramo 2208/17 - - - —15" 1,825
19 Data 100 73-2 —20 4,760
20 Conrac 201 —20 - 8,000 (ost.)
21 Ultronlc Systems . Videomaster 7000 —26 . .4,980
22 IBM 2265 —26 14,000 (ost.)
23 ¢DhC 214.11, 12 —38 6,260
#* Based on weightings explained in text

FINAL SUMMARY

Yoraalral . Piles

Menk  Gowipany
1 Alphacom DW-33 $ 3,450
2/ Dolta Data Systoms Toftarm 11 - 3,500
3 unlvae. Unlscopo 100 3,545
4 Amorican Data Systems - ADS-760 3,900 (est.)
5 Torminol X : ' . 6,800
& Atlintic Technology " 200 (2000) 8,500 (ost.)
© 7 Stromborg DatographiX SD1110/360R 8,500
~>8 Corning Data Systoms Photachromo 19,650

¥ Basad on welghtings explained in text

duce different weighting systems, which, in turn,
would generate different net scores,

All candidate terminals should be listed in de-
scending order of their scores; a selection is made
consisting of all those with a positive score, and sev-

“eral with negative scores but which seem to have

qualities similar to those offered by Terminal X. A

“final listing can now be made, by cost, and analysis
.of the remaining candidates can begin.

Cotning Data Systenis’ terminal, at $19,650, caters
obviously to a different market and need not be con-
sidered further. Also note that the questions raised
earlier ‘about the Bunker-Ramo -and 1BM terminals

"“do not need to be answered since nelther made the

final list.
Only six terminals remain that compare closely
-with Terminal X. Atlantic Technology and Strom-

- berg DatagraphiX ate similar but cost $1,700 more.

Further investigation shows that they are compatible
with 1BM mainframes. If the application requires an
1BM compuier, and if Terminal X doesn’t offer this

feature, these terrmnals might be worth the addi-

tional cost.
‘Assuming that Terminal X is made by a fairly

" new company, it corresponds in that respect to all
‘of the remaining terminals with the exception of

Univac’s. The Uniscope 100, at half the price of
Terminal X, must be considered prime competition

for two reasons. First, many users prefer the security -

of purchasing from an established firm, and second,
Univac maintains’ a competent nationwide setvice
organization. So salesmen from the other candidate
companies must be questioned in detail about their
maintenance facilities and procedures. The remain-
ing three terminals, Alphacom, Delta Data Systeins,
and American Data Systems, all seem to offer com-
parable o superior features at a lower cost than
Terminal X. But Terminal X, which happens to be

- Incoterm’s SPD 10/20, is programable, making it

more flexible than the others. All of these should
rank behind Uniscope in the summary chart.

The result of this evaluation has been to reduce
the original 24 models to four. If the application
requires extreme emphasis on one or two terminai
characteristics, such as editing functions, the field

_can be reduced even further. &
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If you've ever experienced top line rolloff, you'll really
appreciate TelTerm’s exclusive PAGING feature. It puts the .
rolloffs into- memory, instead of into oblivion. And permits
recovery at the push of a button. That means you have
3000 characters of display at your fingertips. In any format.
Without going into.a computer. And that means program
preparation' with less effort, in less time, and at less cost.
Same goes for editing text, or entering inventory,
‘reservations or business form data.

Of course, our other features match those offered by

other video terminals, with one big difference: we've put the
best of all into.TelTerm. Like the most readable upper/lower

case character set you can buy. And addressable cursor,
blinking, underlining, formatting and line drawing capabilities.
With more too. There's also a long list of useful accessories,
‘such ‘as a light pen, built-in acoustic coupler, hard copy ’

printers, cassette recorders and muitiplexers.

End the disappearing data act now. Ask for more information,
demonstration, or applications assistance. Or ask about our
Delta 1 color display. DELTA DATA SYSTEMS Corporation,
Woodhaven Industrial Park, Cornwells Helgh.ts Pa. 19020
telephone (215) 639 9400

A\ | Delsa @)éf&;@ Bystems

UNITS AVAILADBLE 6N 30-DAY DELIVERY
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Stroke
EM

50,64
12,16
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3x.18

Yes
Detay
550

1,200 (0),
2,400 (0)

ASCH

16/18/28
Yeos

27/16/26
Yo
No

No
No
No

CU/S1eadt

No

Yes

No
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g § , § o i38 93
N P8 10 ied sli il ¢
&a 28 §8 5a3 £85 EhB SEEE 35
$4.360 8326 $5670 $3,500(Es) $2995  $2.363 sags0 st
7x9 8x66 - 7x03 BxB 8x5  6%x9® THxO% . 6x10
15 a8 20 NA 50 16 20 NA
Monoscopa Monoscopa Stroko  Charsctron 6x 7dot .6x7dot Bx7dot  Stroke
M .M M- M M EM M EM
50 B0 30 40 40 2 40 22
’ 64H, 52V, :
40. 80 64-61 84H (@ 80 - 80 60 80,64 32,64,80
2.6 ° 20.14 82H, 40V 38 24, 12(0 20 12,16 6,12, 16
10,40,1,472(0) 1,134,1,782(0) 2,688 2,880 1.920 1,000 960 1,024
21 x.16 J4x.10 d3x 08 13x.09 .10x.08 A9x .13 .12x .08 .i6x .42
Yes No No . ‘ Yos No No Yos * No -
Dolay Dalay Delay Dotay MOS MOS Dalay Coro
1,040 2,268 00 1,100 2048 1,000 1024
1,200,2400 300.2400 100-2400 2,000, 2,400 600~9.6W All rates 1,200,2,400-110-9,600
AsCll Ascit AsCHt ASCIt AsCl Ascil “AsCl ASCll
16/18/24 14/17/30 1BI\6/?0’ 16/14/30  16/20/21 712/14/‘7 16/14/119  12/18/28
Yes - Yes Yes No No Yo Yeos Yos
16/20/26 NA NA 141223 NA NA 121742 NA
Yes Yes Yos You Yos - Yos ' Yas Yos
Yes Yes No. Yes Yes - .Yes No Yes
Yes Yes No Yes Yos Yos  Neo Yos
No ' Yes “No - ° No Yes Yes No Yo
No No . No No Yas Yes " No Yes
No No No No [} Yas No No
No No No No o ‘Yes - No No
Yes 0 - Yes Yes Yes Yes Yas ‘Yo
No No No Ne No No Partisl No
Iriverted L CU/Steady us SquareB CU/Steedy- €B  CU Rt. Angle
Yes o No Yes - Yes Yes No - Yo
Yas Yes Yat Ye3 Yes: Yes Yes Yes
No 0 No 0 No Yes No TUN

Partial transmit capability—data in various parts
of the screen can be transmitted without sending
the entire display.

Audible alarm for incoming messages—an incom-

ing message, or.a code asking the operator to inter-

rogate the computer, activates an audlble alarm such
as a buzzer or a bell,

Of the terminal makers polled, 26 responded and

-the. information was tabulated. The tabulation such -

as the Display Terminal Statistics chart, shown on

these pages, should be perfor‘ned directly by the
user §0° he gets a feel for ‘the data, and recog- _

nizes mconsxstencxes Wthh he may eventually ques-

L tion. Some apparent inconsistencies were noted duz-

ing the tabulation of this study. In the Display Ter-

" - minal Statistics chart, for example, the price of the
" Bunker-Ramo terminal is listed as $1,825. This seems

exceptionally low for the qualities provided, and for

_the pricing history of its manufacturer. Perhaps the

price applies only to the display terminal, and the con-
troller (absolutely necessary to make any terminal
work) is priced separately. In another instance, IBM
replied with monthly rentals for their terminal and -
controller. But the user must have the. actual pus-

. chase price in order to. compare pxoperly He must

also know, either from experience or by questioning

* the vendor, that “factory quote” for the Conrac ter-

minal means that it can be bought only as OEM

" equipment, and that an end-user must make arrange-

ments through another vendor.

One major advantage of this comparison system
is that such inconsistencies as those just described
don’t have to be resolved immediately. They become
meaningless if the terminal doesn’t qualify for the
Final Summary tablé on page 45. So ‘they are noted
and set aside until needed.

Haviug collecied all pertinent data, the next step -
is to weight each of:the specifications. The user can
do this if he knows his application well, and undes-
stands the relative importance of each categoty. If
the comparison is being made by a vendor testing
his' product against others, or by a corporate staff
member—who might be unfamiliar with the details

“of "the application—opinions should be collectéd

from users, and the’ welghtmg system formed. from
these factors.

‘A simple welghhng system has proved quite ade-
quaie to reduce the matrix. A weight of three was
applied to very important factors, two for less im-

‘portant factors, and one for unimportant features.

These weig‘htings, which are listed under the ap-
propriate columns in Display Terminal Comparison
chart on page 44, reflect the collective opinion of
over 80 display termmal users throughout the coun-
try.. To form effective weightings, the user must
know which technical méthods are best. Using char-
acter generation as an .example, a 7x9 dot matrix is
generally superior to a 5x7 mairix since the result-
ing character is clearer. Furthermore, since & stroke
technique probably produces an even sharper char-
acter, a terminal with this method would rate higher

- -than either of the dot matrix terminals.

To illustrate the comparison process, the name of

:one vendor has been deleted ‘without his knowledge,
* and the désignation “Terminal X” substituted.

Terminal X will be compared to every other ter-
minal for each of the defined speclﬁcatmns Where

_the terminal feature under compamon is superior to

Terminal X, a plus- (4) 81gn is placed in the table;

where the subject feature is considered inferior, a

minus (—) sign is entered in the table.
Remember that the mformauon here illustrates a






DATAPOINT »SOOO/INTERACTNE TEWWAL_

"The Détapomi’ 3000 was developed to provide the time sharing user with an inex-,
pensive, interactive display terminal with full-screen teletypewriter compatability.
The terminal is attractively styled and quret enough to fit the most critical orfrce
environment. : _ - S : v

The Datapoint 3000 Operates at data rateé of 110, 150, 220, ahd 300 bits/second (10,
15, 20, and 30 characters per second), and can be used with a Datapoint 3300

Thermal Printer for hard copy. A separate eleven-key number pad and ten function
keys provide a functional keyboard arrangement .

FUNCTIONAL CHARACTERISTICS

Screen Size - | | PHYSICALCHARACTERIST!CS

-12inch rectangular tube o
- o -Ilmenswns
Character Slzev . . S » Wldth 18|nCheS
0.16"x0.11" Height: 14 inches
e - Depth: 19 inches
Number of Characters , _ . Weight:48 Ibs.
1800 ‘ o o
Characters Per Lme o -
72 _ _ . POWER REQUIREMENTS
Iz\léjmberof Lines 115v.a.c., 60 Hz, 130 watts -
Model Codes |

Refresh Rate

60 frames per second © 3000-100 Interactive CRT Terminal

3300-102 Answerback option

Character Set (ASCII) . (factory-installed only)
27 alphabetic - L : 3300 110 Telegraph Loop Keyer
10 numeric i 3300-111230v.a.c., 50 Hz option
26 specia|x. : - (factory- mstalled only)

: ' 3300 112 Auto carriage-return/
Controls . ~ linefeed deletion kit
Cursor: up, down, right, Ieft home up, 3300 113 Coded Cursor Key Kit
, home down 3300-114 Backspace Coding Kit -
Erase:to end of line, to end of frame 3300-115 Escape Key Coding Kit
Frameroll: up, down o 3300-116 Space Over-write Latch Kit
Power:on, off - : : 3300-200 80 Column Printer
Mode: remote/local 3300-201 Print Control option
Transmission: full duplex/hatfduplex for 3300-200°

Rate: 110, 150, 220, 300 bits/second _ 3300—400 Data Coupler

Computer Terminal @@m@imtﬁ@n/

9725 Datapoint Dr ¢San Antonio. Texas 78229 »Phone 512/696-4520 S
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'AUERBACH

R. Watson

Harry Katzan Jr.

~J. Martin

 DATAMATION

James Ziegler

Douglas Parkhill -
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TEXTBOOK REFERENCES

.,

Tlme Sharlng System De51gn Concepts

‘McGraw Hlll 1970 ($l2 50)

Advanced Programmlng
Van Nostrand Relnhold 1970 ($15 00)

TeleproceSSlng Network Organlzatlon

(1971)

Prentlce Hall 1970

A Catalogue of. EDP . Products and Services

. Available from Datamatlon, 1301 South Grove Ave.,

Barrington, Illinoik 60010. ($35.00)

On Time Sharing (1967)

Philadelphia, Pa 19109.

- available from Auerbach_info.vIno.,
-($14.00)

'Time18haring Data Processing Systems
‘Prentice Hall 1967 ($l3.00). -

The Challenge of the Computer Ut111ty,

’Addlson Wesley.~

($8. on)
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