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CQJ Computer Operations, Inc.

Specifications
for
CO 1000
LINC TAPE I!

256 16bt words per block (can be changed to sut part cular
app! cat on)

DATA BLOCK 264WORDS 4 Pack ng Density

x
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BLOCKS 100

:

TM NG TRACK
wank Record ng Type
TRACK B phase redundant tmng and mark tracks plus s x data tracks

Tape Width %
3 DATA
TRACKS Tape Length 150/260

Tape Capac ty (dual track mode)

TAPE FORMAT102
& 103 702

+

Qs In
KA 103 Block Length

+

DATA3 BTS 5 2 007 OCTAL

The un que d rect address b ! ty of the LINC
Tape Il s due to the use of permanent t mng
(clock) and mark tracks to locate each type of
nformat on stored n the data tracks A par of
block numbers n every LINC Tape block s used
to b drect onally locate the area of nterest Once
a block s located the data wth n that block s

ether read or wrtten Durng wrtng as xteen
bt algebrac checksum of the data na block s

generated and wr tten at the erd of the block To
ver fy data, the words na block are added as they
are read and the resultant sum » compared w th
the prev ously wr tten checksum Ths nsures that
the nformat on just read s correct

The ten phys cal tracks of a LINC Tape are
dvded as follows The outer two tracks are
redundant t m mng tracks wred nseres The com
pos te output of the t m ng tracks s used to strobe
the mark and data tracks The mark tracks are
also redundant and are adjacent to the tmng
tracks The mark track s used by the LINC Tape
controller to d fferentiate between block numbers
data words checksum words and var ous contro!
nformat on permanently recorded on the tape
The sx data tracks contan the permanent block
numbers and the var able data and checksum n

format on In the A/A mode all data b ts are
recorded redundantly e a 3 bt data word s

recorded n two un que pos t ons across the tape

When played back the correspond ng track out
puts are added algebra cally snce the heads are
wred nseres The compos te s gnals are then fed
to three read ampl fers for presentat on to the
controller As xteenb tcomputer word s recorded
as sx threebt frames wth two bts unused

In the A/B mode or dual track mode thes x
data tracks are spl t nto two sets of three tracks
Track A s selected by address ng the dr ve number
correspond ng to the upper (Track A) swtch
settng Track B s selected by the lower sw tch
Any dr ve number 0 through 7 can be used by
each track When operatng n the A/A mode
only the Track Aswtch s effect ve

The dual track mode allows doubl ng the

capac ty of a standard LINC Tape A sngle
phys cal dr ve becomes two phys cal dr ves from a

software pont of v ew as the two halves appear
to the software as separate unts There s a

separate wrte protect swtch for each track
Extens ve tests have shown that the dual

track mode s as rel able as the redundant mode n

off ce and Jaboratory env ronments The redun
dant mode s advantageous n ndustr al and f eld
appl cat ons where drt and dust levels are h gh

The format of the tapes used on the LINC
Tape I! System for the PDP 8 and PDP 71 1s 1den
tical to the format of DECtape described in
Digital Equipment Corporation literature

379518 12bt words n blocks of 129 for PDP 8 system (260
tape only)
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204 800 16bt words (409600 bytes) n blocks of 256 usngWORD

TMNG TRACK 150 tape LINC Tape Il master drve and slave drve wth a total
253 8

MARK 4 OCTAL DATA MARK

294912 16bt words n blocks of 256 for PDP 11 system
(260 tape only)
DATA TRANSFER RATE
4 200 16b t words per second (8 400 bytes/sec)
TAPE SPEED 601PS
BLOCK TRAVERSE TIME
63 ml seconds (256 16bt words per block)
ERROR RATE
Less than 1 trans ent (recoverable) error n 19!0 b ts

EXPANDABILITY
Up to 7 CO 1005 Slave Transports may be added to the CO 1000
Master Unt (Hewlett Packard and doneyweil LINC Tape 11

Systems | m ted to three add t onal Slave Un ts )

POWER REQUIREMENTS
117 VAC +10% 50+3 or 60 +3 Hz (spec fy) 240 VAC opt onal
DIMENSIONS
19 nches wde x 5% nches hgh x 16 nches deep 1 1/8 nches
project on from front of panel
WEIGHT
Master Unt 28 lbs Slave Unt 10 Ibs

Tape Compatibility
The LINC Tape format used on all LINC Tape Systems
except for the PDP 8 and PDP 11 s un que to Computer
Operatons Inc and s completely nterchangeable be
tween computers The format of the tapes used on the
LINC Tape II for the PDP 8 and PDP 11 s dentcal to the
DECtape format developed by D g tal Equ pment Corpora
ton These two formats are ncompat ble and therefore
not nterchangeable For example a LINC Tape generated
ona Hewlett Packard LINC Tape II dr ve cannot be used on
a PDP8 or PDP 11 LINC Tape II drve and vce versa
However a hardware opton s avalable for the Data
General/Rolm LINC Tape II Systems wh ch perm ts DEC
tapes to be read and wr tten on these computers DECtape
compat b | ty wth all DEC computers s guaranteed w th
ths opton One appl cat on s the use of a Data General
computer to produce DECtapes for process ng on a PDP 10
computer

335 872 16bt words (671744 bytes} n blocks of 256 us ng capac ty of 1 343 488 bytes Up to seven slave dr ves can
DATA2 BTS 6 25 0CTAL 260 tape be added to most LINC Tape II master un ts
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Computer Operations, inc.
10774 Tucker Street Beltsville Md 20705 TEL (301)9375377 TELEX 898327 9/74

LINC TAPE II-
DIRECT ACCESS MINI-COMPUTER MASS STORAGE SYSTEM



COS
Introduction

LINC Tape II offers the m ni
computer user a rel able

economical mass storage device
Four inch reels of 34 w de mag

net c tape are used to store
671 744 bytes of data n blocks
of 512 bytes Any ndiv dual

block(s) can be selected for read ng
or writing Thus LINC Tape I

has the address ng character st cs
of a ad sc comb ned w th the con
venience of small pocket s zed

removable reels

LINC Tape I] ts plug compat ble
with over ten popular m nt com

puters Each LINC Tape II Js

supplied with necessary cables,
power supplies, interfaces, etc

Complete Operating Systems sup
porting assemblers FORTRAN
comp lers BASIC interpreters
text editors loaders file ut lity
rout nes etc are ava lable for

seven of these computers

These Operating Systems utilize
LINC Tape II in lieu of paper tape

or cassettes for a five times in
crease in throughput Hundreds of
programmers are successfully using
LINC Tape Operating Systems to
develop software for their mini

computers

Features
Bi directional direct access to any block on tape
Fast 8,400 bytes/second transfer rate
671,744 bytes/reel (almost three times the capacity of floppy
disc)
Any block or string of blocks may be read or written
Plug compatible with over 10 popular mint computers
Field proven software operating systems
Expandable up to 8 transports on one controller for 5,373,952
bytes
Ultra reliable tape transport and electronics
ideal for shock and vibration prone environments
Power failure/automatic restart for unattended applications
Operator switchable unit select
100,000 tape passes guaranteed
Redundant mode for industrial environments
Immune to wide power variations
Guaranteed tape interchangeability

Applications
LINC Tape II s used for a variety of appl cat ons ncluding

Program loading
e Data logg ng

Disc backup
Program compil ng and assembl ng

® Text editing
@ Bootstrappinga dead computer
@ Business systems

Data General/Rolm
F

LING Tope tor the Dit) Genera
Nova and Rolm mi tar zed ser es com
puters s ava lable n two models Pro
grammed !/O or Data Channel The
programmed |/O madel uses the usual
Done/Busy logc and the accumulators wh le the data channe model frees
up the computer na real t me env ronment wh le LINC Tape s n mot on
No slots w thn the computer are ut | zed as the phys cal connect on s through
the external 1/O bus A complete operat ng system s supp ed wh ch supports
DG FORTRAN IV Extended BASIC Extended Assembler Extended Re
ocatable Loader Text Edtor L brary F le Edtor and RTOS Software s
also ava lable to support LINC Tape If under RDOS

Digital
Equipment Corp

LINC Tape II for the PDP* 8e(a/f/m)
computer s 100% plug compat ble
wth Dgtals TC08/TUSS 56 DEC
tape* mass storage system Ths the PDP 8
data break vers on of the DECtape and
frees the PDP 8e for other tasks dur ng tape [/O operat ons unl ke the TD 8/e
programmed 1/O DECtape system The LINC Tape II for the PDP 8/e s

100% compat ble w th ex sting DECtapes the Omn bus* and all DEC d ag
nost cs and software ncluding OS8 The KA 8/e post ve bus converter
and KD 8/e data break cards are not requred The LINC Tape II s only
51/4 hgh and ncludes the frst transport controller and power supply
A sngle nterface card that plugs nto any Omn bus slot s suppled The
LINC Tape !I in dua! track mode stores 379 518 12 bt words/reel tw ce
the capac ty of a standard DECtape

Digital
Equipment Corp

LINC Tape If for all DEC PDP 11*
computers s 100% plug compat ble
w th DEC sTC11/TU56 DECtape* sys
tem Ane ght foot Un bus* cable s

provson s made to extend or term nate the bus at the LINC Tape A
51/4 rack mountable enclosure houses the frst transport controller and
power supply Up to seven add t onal slave transports can be added to the
master unt The LINC Tape II n dual track mode stores 294 912 16 bt
words/reel tw ce the capac ty of a standard DECtape All of DECs dag
nost cs and operat ng systems that support DECtape also support LINC Tape II
wthout any changes Ths ncludes RT 11 RSX11D DOS11 RSTS etc
The CO 1000 D11 ut! zes DECtapes as suppl ed by DEC or COI and can
format blank tapes

Interdata

LINC Tape !! s ava lable for the Inter
data 70 74 7/16 and 7/32 comput
ers No card slots w thn the computer
are used a COI suppl ed cable attaches
to the rear of the backplane E ther
the mult plexer or selector channel can be used for commun cat ons between
the computer and LINC Tape A LINC Tape vers on of BOSS s suppl ed
that ncorporates a named fle drectory Interdata software nclud ng TIDE
the assember the general oader BASIC and FORTRAN IV and ts | brary
s fully supported by the LINC Tape BOSS program generat on system A
sngle 51/4 hgh enclosure houses the f rst transport controller and power
supply Up to 7 slave transports can be added to the master un t

Varian

LINC Tape I! plugs nto any Var an 620
seres or 70 ser es computer through
a sngle I/O card that mounts n the
ma nframe or 1/O chasss E ther pro
grammed 1/O or DMA can be used for
data transfer The DMA model requ res a Var an BIC card A smple nne
nstruct on bootstrap loads an 8K computer n two seconds An operat ng
system support ng the DAS assembler a powerful text edtor AID anda
named fle mantenance system s suppled A 51/4 hgh rack mountable
enclosure houses the f rst transport power supply and read/wr te electron cs
Add t onal slave transports also occupy 5 1/4 of rack space

Hewlett-Packard

LINC Tape I! plugs nto any Hewlett
Packard 2100 ser es computer through
a sngle crcu t card suppl ed by Com
puter Operatons Inc Ether pro
grammed I/O or nterrupt dr ven I/O
can be used to read and wr te LINC Tape Up to three slave dr ves can be
added to the master unt A complete operat ng system s suppl ed sup
portng PCS BCS BASIC FORTRAN the assembler ed tor and a named
fle mantenance system Program generat on can be performed w th a f ve
tmes mprovement n throughput over paper tape operat on The ruggedness
of H P computers make the LINC Tape an deal match n host le env ronments

AVAILABLE LINC TAPE II/MINI COMPUTER CONFIGURATIONS

Computer Automation
: :

w dth card to nterconnect the I/O bus
E ther programmed I/O or nterrupt1/O
can be used to commun cate between
the computer and LINC Tape An operat ng system ex sts that w II support
a powerful text ed tor the Beta assembler and the Lambda loader to fac |

tate the program development process LINC Tape {I under th s operat ng
system s used to store all fles by usng a named fle drectory Paper
tape s el mnated from the program development cycle and a throughput
ncrease of f ve t mes s real zed us ng LINC Tape

LINC Tape Il for the Alpha 16 andwae Orne
LSI 2 mn computers uses as ngle 1/2 9& eee &

&

General Automation

LINC Tape II for the SPC 16 uses the
DMAC feature to mplement d rect
memory access A sngle card con
troller mounts n any avalable I/O
slot A fvefoot cable between the
{/O backplane and the LINC Tape II transport s suppl ed A software dr ver
for use under GA s dsc operat ng system s ava lable that makes LINC Tape II
appear to be an addt ona! dsc dr ve Thus LINC Tape can be used for con
ven ent storage of user f les under DOS and for dsc backup As ngle 5 1/4
h gh transport also houses the power supply and read/wr te electroncs Up
to 7 slave transports can be added to the master un t

Honeywell7

LINC Tape II for the Honeywell 316/
516 dg tal computers connects to the
computer through two cables that at
tach to the end of the 1/O bus chan
Provson s made to ether term nate
or extend the bus to other devces The programmed I/O feature of the
316/516 s used for all LINC Tape/computer commun cat ons A short boot
strap and a LINC Tape Keyboard Execut ve rout ne are suppl ed to fac | tate
rap d program load ng and dump ng Up to three add t onal slave transports
can be added to the master un t

ats oon
suppl ed to mate wth the PDP 11 and PDP 11

DECtape PDP Un bus and Omn Individual Data Sheets and Manuals are Available on any of these LINC Tape II/Mini Computer Configurations Please Contact Us for Additional Informationbus are reg stered trademarks of
D gta Equ pment Corp
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ALLINC TAPE for your N)\YA

CO-3000N

$1995 (unit quantity)
with CONTROLLER buys you...

1

® 60 ips transport, controller, and interface to any Nova®

335,872 directly addressable bytes/reel in blocks of 512

8,400 bytes/second transfer rate

Simple reel-to-reel drive system with no adjustments
® Utilizes single slot in any Nova

@ Full RDOS support

Complete operating system supporting Data General's
FORTRAN IV, Extended BASIC, Extended Assembler,
Editor, etc., all using named files

a "avis My

CO-2000N
LINC/DISK COMBINATION

at only $8350 buys you...
® Diablo 21 fixed disk drive and Data General 4046 compatible controlle;
e 2.5 million bytes of disk storage and 336K bytes of tape storage/reel

LINC Tape system as above for removable media

Operating system (LTOS/D) for fast program development utilizing
both tape and disk

Clear cut advantages over RDOS for program development and
application oriented systems

Expandable to 4 disk drives (fixed or removable cartridge)
@! Registered Trademark of Data General Corporation
@2 Registered Trademark of Minnesota Mining and Manufacturing Co.

Gentlemen: Please furnish detailed information on:

CO-3000 LINC Tape for
Nova

O Ppbp-11

CO-1000 LINC Tape for
CO Nova/Rolm
C1 Varian
C] Computer Automation LSI

Hewlett-Packard 2100 series
O Interdata

CO-2000 LINC Tape/Disk for
Nova

DO pop.-11

CJ Please arrange a demonstration.
Contact me at

CO-1000D DECtape Compatible Systems for
ppp-8

NAME ADDRESS
POSITION CITY

TELEPHONE

A LINC TAPE for your PDp
®1

:

: :
:

CO-3000D

$1995 (unit quantity)
with CONTROLLER buys you ...
e DECtape® compatible transport and single SPC slot controller
e Ability to read and write any DECtape®
e 147,456 16-bit words/reel

Built-in ROM bootstrap to load empty computerFully redundant phase recording on Scotch@2 sandwich tape

e 60 ips speed for 8,000 bytes/second transfer rate

Fully redundant phase recording for high reliability
e Expandable to two transports on same controller

Simple reel-to-reel drive system with no adjustments
@ RT-11 driver available
@ Full BASIC, FORTRAN, Macro Assembler, ODT, PAL, etc.

support available with RT-11
e Lightweight and portable - low power consumption

hte,

Usable in hostile environments

e Rugged construction for hostile environments
Can optionally format blank tapes

1

é

:
:
:

: :
: : :

: :

CO-1000D11

100% DECtape'COMPATIBLE SYSTEM

at only $4800
100% media, hardware, software compatible with DECtape
systems TC11/TU-55, 56

@ Reads and writes existing DECtapes
@ Use with RT-11, RSX-11D, RSTS, DOS without any changes
® Switch selectable double capacity mode for 294,912 words/repl
e Supplied with 8 foot Unibus® cable

° Only 5% inches high for first transport and controller

Expandable to 8 drives

@ Provision to extend or terminate bus

@ Slave drives at $1850

Uses NPR for data transfers

Registered Trademark of Digital Equipment Corporation

Gentlemen: Please furnish detailed information on:

CO-1000 LINC Tape for
O Nova/Rolm

Varian
Computer Automation LSI

O Hewlett-Packard 2100 series

O Interdata

CO-3000 LINC Tape for
OO Nova

PDP-11

CO-2000 LINC Tape/Disk for
O Nova
O Pop-11

Please arrange a demonstration.CO-1000D DECtape Compatible Systems for
O ppp-s Contact me at

O ppp-11 Telephone TelephonePDP-11

NAME ADDRESS
POSITION CITY

COMPANY STATE COMPANY STATE Zi

TELEPHONE


