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D-112 INSTRUCTION SET

Octal code O And Time: 2.4 microsec.*
Logical and performed between the accumulator contents and the contents of
memory specified by the effective address of the instruction. Result is in
accumulator. Memory remains unchanged.

Octal code 1 Add Time: 2.4 microsec.*
Add the contents of the accumulator to the contents of memory specified by the
effective address of the instruction using two's complement arithmetic. Result is in
accumulator. Memory remains unchanged.

Octal code 2 Increment and Skip if Zero Time: 2.4 microsec.*
Add one to the contents of memory specified by the effective address of the
instruction. If the result is zero, skip the next instruction in the program sequence.
The accumulator is not changed.

Octal code 3 Deposit and Clear Time: 2.4 microsec.*
Deposit the contents of the accumulator in the memory location specified by the
effective address of the instruction, then clear the accumulator.

Octal code 4 Jump and Deposit Program Counter Time: 2.4 microsec.*
Deposit the contents of the program counter in the memory location specified by
the effective address of the instruction. Then transfer the effective address plus one
to the program counter. Contents of the accumulator remain unchanged.

Octal code 5 Jump Time: 1.2 microsec.*
Transfer the effective address of the instruction to the program counter. The
contents of the accumulator remain unchanged.

Octal code 6 Input-Output Transfer Time: 3.3 microsec.
Initiate activity or take action of the device specified by the device portion of the
instruction (bits 3 thru 8). The pulse portion (bits 9, 10, and 11) of the instruction
is used to select either one, two or three or a combination of pulses to be used by
the addressed device. CPU 10T's require only 1.2 microsec.

Octal code 7 Operate Time: 1.2 microsec.
This instruction is used to form numerous micro-instructions using decoding of Bits
2 thru 11 of the instruction word.

*Indirect addressing adds 1.2 microseconds to given instruction time.

Digital Computer Controls, Inc.
23 Just Road, Fairfield, New Jersey 07006 201/227-4861

D- 112

DIGITAL COMPUTER CONTROLS, INC.
Presents the D-112
A NEW 12-BIT MSI COMPUTER
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General Purpose
Stored Program Digital Computer

4096 Word Expandable Random Access Core Memory Cycle

Cycle time: 1.2 microsecond

Maximum Memory Capacity to 32,768 Words
(in 4096 word increments)

Low Cost by application of latest MSI designs and
minimal types of large P.C. Boards

High Reliability by minimum use of components,
connector points and wiring

Small Size: 894Hx19W x 22D
fully expandable to 32K of core memory

Power: less than 400 watts @ 115Vac
(4096 word memory)
(500 Watts for 32K of core memory)



TECHNICAL INFORMATION

THE D-112 MINICOMPUTER
The D-112 is a general purpose stored program computer featuring a 1.2 microsecond

random access core memory, a 2's complement arithmetic processor, and a buffered
input/output control section.

It is a fully-parallel, 12 bit machine with a 4096 word core memory, extendable at 4096
modules to a total of 32,768 words, 8 auto-index registers, program interrupt, high speed
channel, and indirect addressing.

The logic for the computer, itself, employes the latest MSI techniques and is completely
contained on two printed circuit boards. The memory subsystem employs the same techniques
and each module of memory is also completely contained on one printed circuit board.

The D-112 computer system is completely contained on five printed circuit boards,
resulting in low manufacturing costs, high reliability and easy maintainability. Manufacturing
costs are low by virtue of just five types of printed circuit boards required for the basic system.
Many connector points are thereby eliminated with back panel wiring considerably reduced.

High reliability due to minimum use of components, connector points and wires required
for the system.

The D-112 is easily maintained as a result of system design and can be effected by
unskilled labor. The five printed circuit cards can be interchanged with spare units by the user
on site. The faulty card can then be corrected by a technician familiar with digital equipment
corrective maintenance procedures utilizing standard computer test equipment. This approach
minimizes down time in the event of a component failure and maximizes computer
availability.

Printed Circuit Board Integrated Circuit

OPTIONAL FEATURES and PERIPHERALS

D-112

DB-1
DM-1
ISAR-33
ASR-33
MC-1

MM-1
PF-1
PR-1
PP-1
KSR-33
EA-1
TS-1
RTC

-1
2
3
-4
-5

PC-1
PM-1
K-1

EP-1
E-1

DESCRIPTION

Central Processor Unit
4096 Word Memory, Memory Save
Data Break
Data Channel Multiplexer (8 Channel)
ASR-33 Teletypewriter Interface
Teletypewriter
Memory Extension Control &
4096 Word Memory Increment
Memory Module 4096 Word
Pwr Failure Detect & Restart
Paper Tape Reader 400 cps
Paper 'Tape Punch 110 cps
Keyboard Send-Receive 33
Extended Arithmetic Unit
Time Share Option
Real Time Clock

Programmable Interval;
Crystal Control
Power Line Frequency
Variable Frequency

Fixed Interval;
Power Line Frequency
Crystal Control

Memory Parity Control
Parity Module, 4096 Word Core
Teletypewriter Mod. Kit
Cabinet (Relay Rack or Equivalent)
End Panel
Expansion Console w/Pwr Supply

(8%4" x 19" x 22"')
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MINICOMPUTER
The DCC- - purpose stored program computer features
a 1.2-ys actess core memory, an arithmetic processor,
and a buffered I/O control section. It is a fully-parallel, 12-bit
machine with a 4096-word core memory, extendable at 4096
modules to 32,768 words; 8 auto-index registers; program inter-
tupt; a high-speed channel; and indirect addressing. Employing
the latest MSI techniques, the memory subsystem and the logic
for the computer are completely contained on 1 and 2 PC
boards, respectively. Digital Computer Controls, Inc.

random
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A 1200-bps modem, designated the PDC-1200/5, offers automatic
answering, supervisory channel, and long space disconnect. To
determine the ratio of in- to out-band energy in the received
spectrum, the modem incorporates a digitized detection circuit
which reduces probability of error in the carrier detector to
1 x 10%, For polled applications response time can be reduced
to 4 ms. Since the modem is compatible with the Western Elec-
tric 202C-6, the reverse channel operates at a 0- to 5-Hz on-off
keying rate. All circuits are contained on a 4 x 7" PC card, a
size achieved with LSI/MOS design. Penril Data Communica-
tions.

CIRCLE 280 ON INQUIRY CARD
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new products...
$250,000, Deliveries begin in the third
quarter of this year, too. So far so
good. Now how about com? IBM,
Gaithersburg, Md. For information:

CIRCLE 356 ON READER CARD

$995 electrostatic printer
The Model 120 electrostatic printer
prints 64 upper case characters at
asynchronous speeds up to 120 eps, at
10 characters per inch, $0 characters
per line, and six lines per vertical inch.

It,is intended for use with erts and
ra nicomputers, and uses bit-parallel
data handling for simplified interfac-
ing. The unit has only six moving parts
and uses solid state electionics Di
mensions are only 12\16x10 mches,
weight 16 Ibs Single umt cost 1s $995
REPCO INC., Orlando, Fla. For in-
formation:

CIRCLE 360 ON READER CARD

multistation key-to-tape
The Keyplex System, designed to re-
place medium and large keypunch in-
stallations, is capable of feeding in-
formation simultaneously from up to
64 keystations to 7- (556 bpi, BCD) or
9-track (SOO bpi, EBCDIC: magnetic
tape compatible with most computers.
The subsvstems include Honevwell
keyboards 16K piocessor, disc packs,
disc drive, vacuum tape drives, and
software.

Record size is variable to 400 char-
acters. Data may be verified immedi-
ately after being entered and may be
transferred. The basic display is one
alphanumeric character and a three-
digit-column number field. An opera-
tor can use 400 difterent program for-
mats per applicatiou, regardless of the
number of program levels required,
Data entered at the station travels
through a keystation multiplexor to the
processor, which identifies the data
with its point of origin and checks its
format. When the buffer of each key-
station 15 filled it 1s recorded on disc
Data retrieved from disc is transferred

May 1970

to mag taupe for processing,
First deliveries of the Keyplex Sys-

tem are scheduled for January of
nert year, A 25-station system is ex-
pected to lease for from 52500 to
$3800 mouth, and purchase price will
be approximately SI50K. HONEY-
WELL DATA PRODUCTS DIV., San
Diego, Calif. For information:

CIRCLE 359 ON READER CARD

imitation pdp-8/i, 1

Such plaases as plug-to-plug com-
patible," "System 360 compatible,"
and "software compatible" fill an-
nouncements of new peripherals; but a
tiny new company may have come up
with the first plug-to-plug compatible
computer-a replacement for the ubiq-
uitous Digital Equip. Corp. ppp-8 I
and L. The pcc-112 is claimed to be
25% faster, more reliable, easier to
maintain, and, of course, cheaper than
pec hardware. Who will maintain it?
Well, that problem is partially solved
by limiting sales to ogs's. And it's
unbundled: the only software present-
ly available from its manufacturer is
diagnostics. The theory is that there's
all sorts of software already developed
and being developed for the 112 by
DEC and its customers.
The pcc-112 has a 1.5 usec cycle, as

opposed to 1.5 for the 8 I and 1.6 for
the L 1 o pulses. however, are identi
cal, to ensure compatibility The new
machine uses a buftered 1 0 control
section, is fully-parallel, 12 bit, with
4K word core expandable in 4K mad-
ules to 32K, plus 8 auto index regis
ters piogiam interrupt, high speed
channel and indirect addressing
The logic for the computer uses MSI

and ic's and is completely contained
on two pe boards. The memory subsys-
tem also uses msr and 1cs, with each
module of memo, completely con-
tained on one pe board. Manufactur-
ing costs are said to be reduced be-
cause large volumes of a few types of
pe beards can be obtained the number
of connector poimts 15 reduced and
back panel wiring is simplified. These
features are also intended to increase
reliability.
Maintenance is simplicity itself, as-

suming the failure is not so severe that
the diagnostics will not run. Using
the diagnostics, the customer deter-
mines which pe board is malfunction-
ing: an unskilled serviceman arrives
with spare pce boards in his briefcase:
and the defective board is swapped.
An independent national service or-
ganization 15 beng retained.
The year-old firm, which now has

about a dozen personnel, began test
maiketing in December and claims a
bacNlog of more than 200 oiders for
systems averaging SI4K each. Basic

price of the 112, which can use all ppr-
S aud Lo compatible peripherals. is
$5900. discounted 5% for three or
more, and 25% for 50 systems. Savings
are said to be greater on more com-
plicated configurations, Delivery pres-
ently requires 6-9 months. but the firm
intends to reduce this to 30 days.
DIGITAL COMPUTER CONTROLS,
INC., Fairfield. N.f. For information:

CIRCLE 361 ON READER CARD

sturdier hex calculator
The second version of a hexa-
decimal decimal calculator, first
introduced last spring, is in answer to
complaints it was too thin and didnt
last long enough. It now is a sturdier
50-mil thick 8-inch diameter vinyl disc
useful for debugging programs run on
hexadecimal-oriented computers. Oth-
er improvements include an increase
of 50% in the number of indicial marks
and extended conversion scales.

Now, all hexadecimal numbers
between 10167" and 1016'* or deci-
mal numbers between 1010396 and
101028 can be converted to the
other base. Also, normal arithmetic op-

erations can be performed as well as
straightforward number base conver-
sions. Other characteristics have been
retained, including colored tracks
which make reading easier, but the
puice has been increased to $1495
fiom $8.50 tor the flimsy model. SCI-
ENCE SPECTRUM, INC., Santa
Barbara, Calif, For information:

CIRCLE 364 ON READER CARD

output microfilmer
Funny how when one manufacturer
breaks through a price performance
"barrier" one that may have stood un-
challenged for years-soon everyone
can do it. Such is the case with com-
puter output miciofilme: s of which
there are now several offered tor less
than $50,000. This one is the av-2000,
an on-line 16mm device intended for
1BuL 360 series machines It can pimt
upper and lower case alpha with lim-

207



new products...
ited graphics at rates to 91K Ipm, its
maker claims. If the claim is true, the
unit is three to four times as fast as
other on-line com units we know of. It
can accept input at 500xc and
throughput 1200 pages min.
The 2000 is being built to be hard-

ware and software compatible with
1BM 1403 and 1443 line printers, but
has overline, underline, special charac-
ter annotation, and multiple forms
overlay as standard functions. It also is
advertised with all standard retrieval
coding and multiple lens reductions.
We haven't seen a photograph yet, but
deliveries are scheduled for September
of this year. ALPHA-VECTOR INC.,
New York, N.Y. For information:

CIRCLE 362 ON READER CARD

microfilm retrieval
What does a customer want from a
microfilm retrieval system? Bulk stor-
age, fast access and low cost? Then the
Av-100 should be just right. The unit
has a 12x15 inch rear projection
screen, a keyboard, and a capability of
working with microfiche or self-load-
ing 16mm film cassettes. Its manufac-
turer claims it can handle film rolls

with up to 300,000 frames and access
images in less than five seconds. The
device performs a linear search based
on frame codes entered through the
keyboard and can magnify the images
found by 24X or 42X. Operator con-
trols provide for single cycle, horizon-
tal and vertical film movement, and for
image rotation. Its price is "under
$4000" and deliveries are expected to
start in September. ALPHA-VECTOR
INC., New York, N.Y. For informa-
tion:

CIRCLE 363 ON READER CARD

time-sharing cpu
System Ten is a different kind of ani-
mal, a computer that can process up to
20 jobs at one time and still not dedi-
cate much of its resources to overhead,
and which can compete with an 1BM
System 3 or an 18M 360/20, The ma-
chine is able to cover a broad range of
applications by adding or deleting
partitions from its core. In raa maximum
configuration it can handle 20 chan-
nels of input, with up to 10 peripherals
per channel, operating on all of them
independently. The secret of its suc-
cess lies in the fact that the hardware,
not the software, is responsible for al-
locating cpu time to each partition and
for protecting the partitioned pro-
grams from each other. The software,

in fact, requires only 300 positions of
the Ten's 10K core.
System Ten in its simplest batch

configuration-consisting of the 10K of
core, a 300 card/minute reader, a 100
card/minute punch (both 80-col-
umn), and a 450-lpm line printer-will
sell for about $44K and lease for a
little under $1400 a month. Core cycle
time is 3.3 usec; a typical 4x4 or 5x5
add takes 100 usec. In this type of
stand-alone system, the competition
would include the Honeywell 115, cE
58, and 1pms System/3. But this is
only for one application; with System
Ten there's more.
For another $35/month each, 19

more partitions may be added to Sys-
tem Ten. The addition of core in 10K
increments up to 110K characters can
be leased for $125/month/increment
as the increase in the number of 10c's
and the complexity of the additional
programs require.

System Ten also can compete with,
for example, the 1pm 360 '20 when
used as a remote terminal to a larger
system or for dedicated applications. It
is BTAM-compatible and less expensive
than the /20; it can perform the com-
munication function and has the
added advantage of expandability. &
A Model 70 workstation can be used

with any one of the channels. It's a
typing unit that may be used as a

#781
Computer Companion

Booth 225
DPMA Convention
June 23, 24, 25, 26
Seattle, Washington

New versatility from Tab. The Large Doc-
ument Spacefinder.
Each cabinet provides enough clear
space to store virtually all your computer
related media. And the panel doors lift
and retract to allow easy access to ma-

terials. There are two, three, and five
compartment models in your choice of
the latest computer colors.
Tab has a companion for everything you
need in your computer room.
Write us.

CIRCLE 50 ON READER CARD

PRODUCTS CoO.
2690 Hanover Street
Palo Alto, California 94304

DATAMATION208



NEW PROD LULTS

MINICOMPUTER

The DCC-112 is a general-purpose

computer featuring a 1.2 usec. ran-

dom access core memory, an arith-

metic processor, and a buffered

control section. It is a fully-parallel,
12-bit machine with a 4096-word
core memory extendable in 4096-
word modules to 32,768 words, 8

auto-index registers, program inter-

rupt, a high-speed channel, and in-
direct addressing. A major charac-
teristic of the DDC-112 is that it is

said to be plug, program, and me-

chanically "interchangeable with.

DEC's PDP-8 computer series. List

prices for DDC-112 begin at $5,-
900 for the basic model without op-
tional equipment. Digital Computer

Controls, Inc., Fairfield, NJ.
Circle No. 197 on Inguiry Card.

REMOTE BATCH TERMINAL

The TEC 520-40 RJE (Remote
Job Entry) terminal provides an-

: other choice for computer users

who are planning, or now have, re-
mote access multi-programming
software to improve CPU usage

materially. TEC's new 52-40 auto-

matically reads an 80-column card

deck, submits it to a CPU for com-

pilation/execution, and prints the

output on a standard 132-column
line printer in desired format. The

operator need only load the cards

and push "GO." The price of $29,-
400 includes a 400 card/min.
reader, a 300/line/min. printer
with 132 columns, an operator con-
tro! panel, a synchronous or ayn-
chronous serial =communication

interface, and the programmed con-
troller complete with cables and in-
stallation. TEC, Incorporated, Eden
Prairie, Minn.

Circle No. 184 on Inquiry Card.

TIME DIVISIONMULTIPLEXER

The TM-8 time division multiplex-
er, capable of simultancously serv-

vicing up to 8 terminals of inter-

mixed data speeds from 1200 to

4800 bps, operates in conjunction
with the Codex AE-96 9600 bps
voice band modem. Features of the

TM-8 include the capability to in-
terface to switched network mod-

ems like the Western Electric 202C.
The multiplexer is totally trans-

parent so that EIA RS232B modem

control signals are passed through
the multiplexer in a manner such

that no changes in system operating

concepts are required. Codex Corp.,
Watertown, Mass.

Circle No. 180 on Inquiry Card.

ROM FAMILY

Initial units in a new family of

plated wire memory systems are

being used for pattern generators in

LSI testers as well as for control

memories in special-purpose digital

systems. The EAROM, or Elec-

trically Alterable Read Only
Memory, utilizes the fast NDRO
properties of plated wire to achieve

a 200ns read cycle. The EAROM is

said to be organized to make the

write function extremely tolerant of

timing, drive current variations, and

line recovery as a tradcoff for high
read speed. Even so, the EAROM
offers a 1 us write cycle. Loading of

a new pattern is by a conventional

interface, which may be interlocked

or even physically removed for data

protection. Initial units will be rack
mounted and will be used for pat-
tern generators in LSI testers, as

well as for control memories in spe-
cialized applications. Smaller sys-

tems, packaged entirely on a plug-
in printed circuit board assembly,
will be available at costs from less

than 5 per bit to 10 a bit, de-

pending on size and quantity.
Memory Systems, Incorporated,
Hawthorne, Cal.

Circle No. 190 on Inquiry Card.

FAST MINI

The basic cycle time of the Varian

620/f, a 4K-32K, 16-bit/word

computer, is 750 nanoseconds,

which applies both to the process-

ing of instructions by the CPU and

data transfers in and out of the

computer's standard core memory.
For even faster processing of

frequently used subroutines or

tabular data, the Varian 620/f can

be equipped with an optional read-

only memory. Access time to the

ROM memory is 300 nanoseconds.

Processing of ROM data and pro-

grams requires a total of 500 na-

noseconds per machine cycle. The .

Varian 620/f is completcly com-

patible with all existing Varian 620

peripherals. The basic I/O bus is a

party line that interconnects up to

32 peripheral controllers. Parallel

lines in the bus simultaneously

carry data, peripheral address, per-

ipheral commands, status sensing

signals, and interrupts. Priority in-

terrupts can be added in increments

of eight. The effect of an interrupt-
is to switch the computer program
to an 1/O subroutine. This requires

clearing the CPU registers before

processing the subroutine and re-

storing the data after the interrupt
has been serviced. The DMA mode

allows blocks of data to be trans-

ferred in and out of memory with-
out program interruption at word

rates up to 276 KHz. The main

program is simply inhibited while a

data word is transferred directly be-

tween the addressed peripheral and

the computer memory. The main

program is then resumed. The total

time required to transfer a word of

data is 3.6 microseconds. The fast-

est mode, provided by the Priority

Memory Access (PMA) option,
utilizes a separate port to memory.

The PMA mode transfers data up

to 1,333,333 MHz. Four separate

fixed priority channels are included

with the PMA option. Both PMA
and DMA operations can occu"

concurrently. Varian Data Mu-

chines, Irvine, Cal.
Circle No. 182 on Inquiry Card.
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