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INTRODUCTION

Cromemco is one of the oldest companies in the
microcomputer industry and has always played a
leading role in advancing the state of the art in
microcomputers. We have avalved inlo &8 completa
compuler company by offering lines of systems,
personal computers, board level products, soltware, ™
and peripherals that match system performance (o (
system needs at an affordable price,

At Cromemco, the philosophy is thet all products of
the company should he interrelaled so that the cus.
fomer gains the true advaniage of superior design
and benefits from buying from a single supplier.

For example, most of our syslems are bus-oriented
50 you can configure them to your needs. You can
expand memory, add peripherals. nefwork systems,
add graphics, and connect to phone lines, You can
gl up a personal work station or a network of
hundreds of work stations; Interface to large data
bases or build your own.

'



Our boards fil with our sysiems and with each
other. Cur Personal Compuler works by itsall, or with
our larger microcomputers. And all of these producis
are supported by a broad line of software and
peripherals.

We have a Personal r:l:ll'ﬂl:nu‘lﬁf thal gives you more
than most PCs. Our low-priced C-10 is & full-featwred
personal computer with tremendous capability, it can
be inlerconnected (o larger syslems or used in
communication netwaorks.

Looking for software? Cromemco provides some of
thi= bsmay ayRiems anllware, l:ll]#uil“’l!h. simdl solbwire
tools available. And our systems are buill around two
of the most popular microprocessors in the industry,
s0 you have access Lo a large library of other
existing software.

Demigning vour own gvslem? Use our microcom-
puters as protolype units. confligured as you wish: or
use our line of 5100 boards as prolotype modules
and save the huge costs of designing circuils with
individual components.

INTRODUCTION



INTRODUCTION Cromemco

Here's our poinl, Our product concept is that our
product lines will work together: that one product
must relale 1o all other products; that they be
supported by excellent software and peripherala:
that they represent the latest in technology and offer
users complete solutions.

We 1y o anticipale vour needs and make syalems
that are expandable and upgradable — with soft-
ware and hardware,

We don't believe other computer companies can
affer you all this:

e A wide choice of microcompuler sysiems, from
personal compulers to high performance sysiemas.

* Custom-designed and manufacturer-supported
software that fakes [ull advantage of the hardware
cipabilities,

* The ability to upgrade and expand — efficiently,
easily, and inexpensively.

e A broad produc) line that offers a wide variety of
standard, off-the-shell configurations or lets you
design your own system,

¢ Apcoss Lo a large library of existing soltwara.

* Communications capahility for distributed
processing applications,



Computers should be made 1o work for people. You
should be able to concentrale on what you do best:
think; create: innovate; explore; make decisions; solve
problems,

Cromemco microcompulers pul you into this
environment. You cen have a personal system or one
that accommodates many users. Compatible soffware
does the pFouline ;|||!:|r; and lels vou concenl rale on the
axceplional.

Look into Cromemco. Wa offer advantagas that
simply can’t be found at any other computer
manulaciurer,

INTROOUCTION






COMPUTER SYSTEMS

D-SERIES SYSTEMS

Cromemco’s D-Series computer systems are based on the 68000 and Z-80A micro-
processors and are designed to provide the high performance capabilities neaded in
a wide range of applications in business. angineoring, education, industry, and

soiencea.

FEATURES

» BB000 and Z-80A microprocessors

* Ability to address up to 16 megabytes of memory

* GE000-based software including CROMIN, a UNIXlike operating syslam, a 68000

Assembler. linker and debugger, and high lavel languages including FORTRAN 77,
Pascal, and C. Available soon COBOL and BASIC.

Access lo a large library of existing CP/M-based software written for the Z-80
Communications capability with IBM mainframes and other host systems
Stand-alone operation or local area networking capability through C-NET
:;'-I:n}w expangion capability for applications which require additional memory or

* Reliable components for demanding applications

Z-BOA SYSTEMS

Cromemen's Z-80A based compuler sysiems provide cost-elfective solutions for
professional and personal applications. Thess systems provide well-tested
performance and give users access to the large library of existing high level
languages and application software written for the Z-80A.

FEATURES

o Apcesa (o a large library of exisling software written for the Z-804

* Communications capahility with IBM meinframes and other host systems
* Stand-alone or local area networking capability through C-NET

s Cost-effective solution for many applications

L]

Availability of high level languages such as PFORTRAN, COBOL, BASIC, C,
RATFOR, LISP, and RPG-II

* Upgradeable to D-Series systems
# Reliable components for demanding applications



COMPUTER SYSTEMS

D-SERIES
System One

HARB Brig

Cromemco’s deskiop System One compuier pro-
vides multi-user or single-user capabilities atl & very
affordable price, The [Serles System One is a cost-
effective solulion for applications which need to
support multiple users and run multiple jobs,

In addition to the dual processor CPU board

which contains both the 68000 and Z-80A microproc-

pssors, a basic Sl,.'uh-.rrl One includes 780KE of mass
storage on twoe 54" Mloppy disk drives and an eight-
slot card cage. System One configurations are
available which include either 512Kb of error-
correcting memory or 2568Kh of RAM without the

error-correcting featura. A heavy duty powar supply,

110 or 220-volt operation, and an all-metal chassis
are standard features on the System One.

The System One also comes with an B5-232 serial
interface for connecting a CRT terminal.

Il even more disk storage is reguired, & 21-mega-
byte hard disk is available, This conliguration is
identical to the bagic Syatem One exceplt that the
built-in hard disk takes the place of ane of the floppy
disk drives and a hard disk controller card is
incladed,

The eight-slot card cage provides expansion
capability for addittonal memory*®, interfaces, and
other options. Cromemeo’s full line of software and
peripherals are also available for wse with the
Syslem One.

The D-Serles System One compulers also offar
mulbti-user capability when used with the CROMIX-D
mrulli-user. mulli-tasking operating system. By adding
Cromemeco's [0OP and QUADART boards o a system,
up to five terminals can be connected,

BUYER'S GUIDE

FLOPPY DISK HARD DISKE 5100 BOARDS
MODEL CPU HAM STORAGE STORAGE"  INCLUDED
Eﬂ! BEOO0 and Z-B0A 28688 h0 JHOKD MM E P, 286EZ, G4FDC
C51D5E 68000 and Z-B0A  512Kb (ECC)* 780Kb  none DPU, MCU, 512 M5U, 64FDC
CS1HD2 BROO0 and Z-B0A 256Kh A0k 21Mb DPL, 2s56K2, WL, 64FINC
CS1HDEE 68000 and Z-804 512Kb [ECL) asokh 21Mib DPL, MO, 5120650, WO G4FIM:

*Error Checking nnd Coeroction capabilily
" Unformatted capacity

"=tk the 256K byte sysiom you con st Z50KF boards (o oxpard memoey capscity, The S1ZK byle syslem moemory can be expamded wilk

addditionnl 513050 boards



Cromemco

‘ TECHNICAL SPECIFICATIONS

COMPUTER SYSTEMS

BHOO0 and Z-80A Hased Systems

5102 C5-105E C5-1HD2 C51HDSE
Processor G000 and Z-H0A
Clack Rate GBEODD: B MHz /' Z80A: 4 MHzx
Instruction Set 68000; OQwer 1000 instructions o 56 main ivpes |
FA0A: 158 instructions including the
TR instructions of the 80804 processor

EAM Memory 56K 512Kk IR R 512Kl

{ECC s
B3 Firmware RIKIS and DHagnasiics
Serial Interface R5-232 or currenl loup
Processar Software controlled swilching Belwesn GEO0D and 2804
Control
Floppy Disk THOK TBOKh Kb JSOKED
Storage
Hard Disk Mona T 21 Mh 21 Mb
Storage’
Board Capacily B boards
Boards Supplied D, 256K 2. DPL, MCL, DFL, 256KE, DPL, MU,

GAFDC 512650 WL G4FIMC 512050

G4F DG WL 64FDC
s 5100
Power Operates from 100/L L5 3002200240260 wolts; 50060 ovele
Powaor 00 walis AN walis 325 walis 325 walis
Cansumption
Power Supply + 8 volts @104, « 18 valis @2A. - 18 volis @& 1A
DimeEnsions 14.27"W =700 Hx 178D

|46cm = 17.Hom = 45, 2cm)
Weight 45 lbs. 46 [hs. 51 lhs. 52 s
Sounting Cahinel: eptional rack-mount beackels available
(kperating 04040
Environment

* Error Checking and Correrd lom

Tladurmattmd oopaiy



COMPUTER SYSTEMS

D-SERIES
System Two

Cromemco’s [eSeries System Two (8 & rugged,
industrial-grade, rack-mount compuater that was
especially designed for applications in areas such a8
industrial sulomation and process control. The
System Two can also easily be configured for specific
applications with Cromemeco’s add-on memory and 110
boards, including mulli-processing. analog-to-digital,
networking interfaces, and a variety of serial and
parallel interfaces.

A basic D-Series System Two includes the dual
processor CPU board which contains both the GRO00
and Z-B0A microprocessors, FBOKDL of [loppy disk
storage on two 5% " Noppy disk drives, o 21-slol
shielded motherboard which provides expansion

capabllity for system options, a heavy duty power
supply. an all-metal chassis, and rack-mount
construction vsable with standard industrial cabinets,
Models come with either 512Kb of error-correcting
memory or 256Kb of standard memory.**

Models with a 21-megabyte hard disk option are
also available.

The Syatem Two can be expanded to include up to
4 megabytes of internal memory and to handle multi-
user, multi-tasking applications,

An oplional air cooling unit, the Model BRZ-2, {5
available for use with larger System Two configura-
tions in warm environments,

BUYER'S GUIDE

FLOFFY DISK HARD DISK 5100 BOARDS
MODEL CFU BAM STORAGE STORAGE' INCLUDED
C52D2 GE000 and Z-B0A  I56KbL TB0KE e DFU, 256KZ, 64FDC _
CSID5E GBO00 and Z-80A  512Kh (ECC)*  FR0OKD ~ none DPU, MCU, 512M5U, 64FDC
C5IHDZ GB000 and Z-B0A  Z56Kh TROED 21Mb DPU, 256KZ, 64FDC, WD
CSZHDSE 68000 and Z80A  512Kb (ECC)  780Kb 21Mb DPU, MCU, 512MSU, 84FDC, WDI
*Error Chocking nnd Correction capsbddity
TUnlormatbed capacity
== Wilh 1he I56K byte syslom you can odd I56KE Bsards 1o oxpanid medfndey capacily. Tha 512K Dyle sysiom messary can e aspanibed with

wilditional 5EZMSL boards
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Cromemco

TECHRICAL SPECIFICATIONS

COMPUTER SYSTEMS

G000 and Z-80A Based Svelems

L C52D5E C5ZHDZ C5XZHDSE
Processor BROMD ancd L8004
Clock Bale Ba000; B MHz | ZB80A: 4 MH:
Instruciion Set GR000: Crvar 1000 instructions in 56 main iypes /
2804 158 insiructions including ihe
7H instructions of the B0E0A processor
RAM Memory 256Kh 512Kk 56Kh S12kb
[ECC)* [ECC]*
ROM Firmware RIS and Dingnoaiics
Serial Interface R5-232 or current loop
Processor Software controlled swiiching betwesn G8000 and 2804
Control
Floppy Disk TEOKY
Slorage
Hard sk Monie MNone 21 Mh 21 Mh
Storage !
Board Capacity 21 boards
Boards Supplied DPL., 256KE. DEU, MCL. DPL. 25612, DPLL. MO,
G4FEC S12M5L G4 FDC. Wi 812050
64FDC WDl 64FDC
Bus 5. 100
Fower Orperates [rom 1000115013002 200 2490/ 260 valis: B060 cycle
Fower 500 wiatis 500 walls G1% watls A15 wakls
Consumpiion
Power Supply « B volls @ 204, « 18 volts @ 18A, - 18 volts & 15A
Dimenslons 12-14"H = 19"W = 20-3/4"'D
[#1.1 = 48.2 x 52.7 cm)
Weighi 56 It 57 Ihs, 82 lbs. il Ibs,
Mounting For Rack Mounfing
Operating TGS
Enviranmeni

* Error d Beck ing snd Correrfion

Tladormnind rapacidy




COMPUTER SYSTEMS

D-SERIES
System Three

The Cromeamco System Three, which combines
large disk storage with processing power and room
for expansion, is ideal lor commercial applicatbons,
The D-Series System Three can easily handle multiple
users performing multiple jobs such as the manip-
ulation of large data heses, data analysis,
accounling, word processing, and a variety of similar
applications.

A& [D-Series Syslem Three comes with (he dual
processar CPU board which containa both the 68000
and Z-80A microprocassors, two B [loppy disk drives
which provide a total of 2.4 megabyvies of storage, a
21-ald shielded motherbeard, a heavy duly power
supply, 110- or 220-volt operation, an all-metal
chassis, and can be rack mounbed or mounted inio
the MDSK compuler work stalion desk |(see page 23],
System Threa models are available with 512Kb of

error-correcting memaory or 256Kh of standard
memory.**

Models with o hard disk are also available. In
theas models, one of the floppy disk drives is
replaced with & 21-megabyte hard disk.

The DSeries System Three can be expanded 1o
include up to 4 megabyvies of internal RAM and |5
ideal for sophisticated multi-user, multi-tasking
recquirements,

With the |:|rg|: number of avatlable card slots, the
System Threa can be easily confligured for specific
applications with Cromemco’s system and sofltware
components, These componenls inelude mult-
proecessing boards, nelworking interfaces, and a
variety of serial and parallel inlerfaces. High lavel
programming languages such as FORTRAN 77,

., and Pascal [COBOL and BASIC savailable soon | are
also available for use with the D-Series Syslem Thres,

BUYER'S GUIDE

FLOPPY DISK  HARD DISK  $-100 BOARDS

MODEL  CPU RAM STORAGE STORAGE'  INCLUDED

CS3nz BB and Z-B0A 256K h 2.4Mhb AGnEa OPL, 256K27, GA4FDC

CS3DSE  6BODO and ZBOA  512Kb (ECC)*  2.4Mb none DPU, MCU, 512MSU, B4FDC
CSIHD2 BROOD and A-A0A 256Kk 1.2Mb 21 Mis DL, 256K, G4FDC, WD
CSIHDSE 68000 and ZB0A  512Kb (ECC)  1.2Mb 21Mb DPU, MCU, 512MSU, WDI, 64FDC

*Ersor Chocking anil Correclion capability
TUmlarmstled ¢ AEEAC Y

"ok the 256K bvie syetom yois can aild 256K boords 1o eapand memory capacily. The 512K byvile syshom memory can be sxpanded with

silditional 512031 boards



Cromemco

TECHNICAL SPECIFICATIONS

—

COMPUTER SYSTEMS

BB000 and Z-80A Based Systems

C5-302 C5-3D5E C5-3HD2 C5-3HDSE
Frocessor GROD0 and Z-80A
Clack Ratle BANO0: 8 MHz [ Z-80A: 4 MH:
Instruction Sel BROO: Chver 1000 insiructions in 56 main Dypas
Z-B0A: 158 instructions including the
78 instreciions of the B080A processor

RAM Memory I8EKRL 512Kh 256KN 512Kh

[ECC)* [ECC
ROM Firmware RDOS and Diagnosiics
Gerial Interface F5-232 or current loop
Processor Soltware controlled swilching belween 88000 and Z-808
Control
Floppy Disk 2.4 Mh 2.4 Mhb 1.2 Mh 1.2 Mb
Storage
Hard [Msk Mo fvone 21 Mb 21 Mh
Sloraget
Board Coapacily 21 boards
Hoards Supplied DPL, 256KF. DL, MO, DIPL!, 2R6KE, OFFLE, BACLLL

64 F DG S12M50 WM. 64FDC 512M650

B4FDC WM. s4FDC
Bus 5106
Power Oporates from 100/115/130¢220/240/260 volts; 5080 cycle
Power 550 walls 550 walls 650 walls 650 walls
Consumption
Power Supply +8 volts & 30A, + IB valls & 15A, - 18 valis @ 15A
IHmensions P2-0047H = 187 W o 20:3147°D

[(¥1.1 =48.2 = 52.7 cm)

Weight 84 lbs, B5 lbs a0 Ibs. a1 |be
Mountkng For Rack Moumling
Operating 04020
Environmeni

* Erfur Dhechsg and Coasveolion

Tneamainied ooparty




COMPUTER SYSTEMS

Z-BDA
System Zero

The Systom Zero is ideal for ROM-based, dedicated
applications, A basic System Zero includes a Tast,
F-0A based single card computer, BK bytes of on-
board 2716 PROM capacity (PROMs not included),
and 1K byte of siatic RAM memory, Inlerfacing is
through an R5-232 (or 20mA current loop] serial
intarface with programmalble baud rates to 76,800
baud, The single card computer also provides 24 bits
of bidirectional parallel 10, five programmalble

timiers, vecloped inlerrupls, anil |:|||'r'|]:|i||i.|!:|i|i|'..' wilh all
Cromemeo cards. Consequently, additional memory or
I'0 cards can be added to configure the system for
specific neads,

The System Zero includes a 4-slot shielded mother-
board, & heavy dutly power supply, 110- ar 220-vall
operation, an all-metal chassia, and cabinet or
optional rack mounting.

TECHNICAL SPECIFICATIONS

Model:
(=0
Processor:
Z-B0A
Clock Rate:
4 MH=z
Instrischan Set:
158 instructions including the 78
ingtructions of the BOBOD processor
Memary:
1kb Static RAM
Firmware:
Monitor and Conirol Basic
Senal Imerface:
E5-232 or curreni loop
Hoppy Disk Storage:
Optional [(See Model DDF Disk Drive)
Hard Disk S1orage:
MNone
Board Capacity:
4 boards

Boards Supphied:
SC0C
Bus:
5100
Power:
Cperates from 10001 2002200240 volls; SO0V60 oycle
Power Consumgtion:
B0 walts
Power Supply:
# 8 volls @ 5A. + 18 volls & 1A,
- 18 volts @ 500mA
Dimsensions:
14.2"W = 345" " H= 134D
[I6om = 8. 8cm = J4om)
Weght:
15 Ibs.
Mounting:
Cabinet or optional rack mounting
Dperating Environment:
0= to 550
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COMPUTER SYSTEMS

Z-80A
System One

The Z-B0A based Syatem One 8 a desklop
computer which is ideal for users who need bus
structured expandability in an alfordable small
computer. The availability of a large base of software
writhen for the Z-80A processor and the ability to
handle multiple jobs and multiple useérs, make the
System One an effective solution (o 8 wide range of
personal and business applications,

The basic System One includes the Z-80A proc-
esgar, GB4ED of RAM memory, 780KD of mass storage
on twa 5%~ lloppy disk drives, a CRT interlace, and
an eight-slot card cage. A heavy duty power supply,
110 or 220-volt operation, and an all-mefal chassis
are also standard leatures ol the Syvstem Oni,

If even more disk storage is required, a 21-mega-
byle hiord disk is available. This configuration is
identical o the hasic System One except thatl the
built-in hard disk takes the place of one of the floppy
disk drives and a hard disk controller card is
incluwded.

The eight-slol card cage provides expansion
capability for additional memory, interfaces, and
ather options. Cromemos's Tull line of software and
peripherals is also available for use with the System
O,

The System One also offers multi-lasking, multi-
user capability when used with the CROMIX
Dperating System and a minimum of 128KB mamory,

BUYER'S GUIDE

FLOFFY DISK HARD DISK 5100 BOARDS
MIODEL CFL - EAM STORAGE STORAGE? INCLUDED
C5-1 Z-B0A A4k h 7R0Kh TIONE APL, B4KZ, B4FDC -
CS1H Z-B0A B4kb 300Kh 21Mb ZPLL WL, 64KE, 64FDC
TECHNICAL SPECIFICATIONS
) : Baards fupplisd ZPL, B4KE £PLL Wil
1 1M B4FIIC B4EZ, B4FIG
Processor ZBOA Bus 5104 Y
Glock Rate 4 M Power Oparates [rosm 100011501 300020
Inasrudciion S 158 anatracizans ncluding tha 78 240/ 260 volts: 50060 cpclo
instructions of the B080A processor Powne Cansusmplban 30 watis 328 walls
RAM Mamery ol Fower Supply + B volts @104, + 18 valls
ROM Firmwaze RIS @3N, - 18 valls & 1A
Serial Interlace R5-232 or current loop a Ni=raskans 143" WxTO'H= 17.8"T
Pracasser Coatesl MA [36cm » 17 8cm x 45.1em)
Floppy Disk Sierage TR b NI Waight 45 |l 51 Iba
Hard Disk Sorage’ None 1 Mh Mouniing Cabénot; optiomal rack-mousi
e -I:lp;-l.:m.—" ———— = brackeis awnilable

0 ke o Ve o ol

hparatiag Esviroamen! D40




COMPUTER SYSTEMS

Z-BDA
System Two

Cromemoo’s Z-80A based Sysiem Two 8 o rugged,
industrial-grade. rack-mounlable computer that
provides a cost-effective solution for applications
guch as process confrol, industrial automation.
measurement systems, monitoring systems, and
similar applications.

The standard System Two includes the Z-80A proc-
esanr, B4EKL of RAM, 7ROKDL of ﬂl:_l-]_'lij:l',' dizk slorage on
two 514 ° lloppy disk drives, a 21-slpd shielded
motherboard, &8 heavy duty power supply, an all-
metal chassis, and standard rack-mountable
construction usable with standard industrial
cabinels.

A Sy'ﬁ-l:‘!rﬁ Twno model g also available which
includos a 21-megabyte hard disk in addition to the
Moppy disk drives,

The Tull 21-slol card cage allows Tor easy conlige-
ration for special applications. Cromemeo's Tull line
of add-on memery and U0 cards includes mulii-
pProceEssing carda, :ln.'l.l.-l:.g—ln—||i1.;i|,n| ca s, nl;:lwu-rkirm
interfaces, and a vartety of sarial and parallal
interfaces,

An optional air handling unit, the Model BRE-2, is
availlable for wse with larger Svatem Two
configurations located in warm environments.

BUYER'S GUIDE

FLOPPY DISK HARD INSK 5-100 BOARDS
MODEL CPu EAM STORAGE CTORAGE' INCLUDED
C52 LABOA Rdkh TROKD none FPUL BARZ, B4FDC
C5-2H L-BOA 64k FROKH 21Mb ZPU, WO, 64KZ, G4FINC
TECHNICAL SPECIFICATIONS
52 c5-2H Boards Supplied ZPU. BAKE. ZPLI, W,
Proc LA0A - G4 FINC : Baky. B4FING
Clock Rate 4 MHE Hus B
. - 2 3 Power Crpasradios. from 10000 151 30200
Inslraciion S 158 meiructions inchiding 78
------- |r:'-IrI.|.r1!|_|n:1 o ||'.H_H-|:_u_".|-'l. _ﬂ.r:Jl_"_l_'!_‘r_“il_f A0 ER0 walis; SIWED cvelo
EAM Memory BHEL Pownr I;:-::npqhn S0 nm::-. Ris n:l:la
= G Poswer Supply « 8 volts g0 304, + 18 wolis
ﬂlrllnr:unl:: R%.232 u:::::r nl loop i 105, - 17 Weis 4 AL
L — nlin Diimenaban 12-14"H = 197W = 200471
Frocessor Cantrol N/A ey 131,15 48.2 % 527 eam]
Floppy Disk Siorage LA Welghi a4 lbss. 62 b=
Hard Disk Storage’ Nooo 21 M sl For Rach Mounting
Hoard Capacily == 21 boarnils Operating Environmani DA

V2 i oo i ] i s oy



COMPUTER SYSTEMS

Z-B0A
System Three

The basic System Three comes with a Z-B0A proc-
essor, GB4Kb of RAM memory, two B* floppy disk
drives which provide a tolal of 2.4 megabyles of
slorage, 4 21-slot shielded motherboard, a heavy duty
power supply, 110- or 220-volt operation, an all-metal
chassis, and rack or optional bench cabinet
mpunting.

A hard disk is also available for use with the
System Three. In this model, a 21-megabyile hard disk
replaces one of the [loppy disk drives.

Using the CROMIX operating syvstem multi-user

confligurations of the System Three are available to
Support one o Six wers,

With the large number of card slots available, the
System Three can easily be expanded from a single-
user system to o mulli-user system or configured for
apecific applications using Cromemco's system and
software components. Cromemco offers a full line of
peripherals and add-on memory and 100 cards for use
with the System Three, including mulli-processing
cards, nelworking Interfaces, terminals, printers,
tape subsystems, and disk subsystems.

BUYER'S GUIDE

FLOPPY DISK HARD IMSK 5-100 BOARDS
MODEL CPU HEAM STORAGE STORAGE' INCLUDED
CS3A Z-BDA Gakh 2.458h o ZPU, B4EZ, B4FDC
CS3IH ZB0A B4Kh 1.28b 21Mb EPL, WD, 64K E 64FDC
TECHNICAL SPECIFICATIONS
53 53H Boardis Supplied EPLL HEE &L WL
Processer FE0 A B FLA; BAEY, BEFIN:
Clock Rate 4 MHz Bus 5100
Instruction Sei 158 instrisciions including the 78 Power Dporates lrom 100/1 1301 B2 20/
Instructions of the BOMIA processor 2400260 volts: S0/B0 cycle
EAM Memary Bk Powise Cansumplian S50 walkla 650 walks
= . Power Supply « B volts @ J0A, « 1B volls
'"“lr::“ l“" = it : @ 154, - 18 volts @ 154
Seria fer _l::vu =21F or f'.urn:nl HIp S T—rT— 1204 He 10°W = 20380
Frocessor Cantrol WA [31.1 x48.2 x %2.7 cm)
Floppy THak Storage 2.4 Mb 1.2 Mh Welght B4 b a1 [,
Hard Disk Storags Wamiy 21 M Mounting Far Rack Moanticg
Board Capacity 21 boards Operatisg Eaviroament D-40°C
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COMPUTER SYSTEMS

C-10 Personal Computer

The Cromemco C-10 personal computer product
line meets the most exactling professional needs al &
vary affordable price.

The basic C-10 includes the Z-80A microproc-
eszor, BAK byles of RAM, 24K bytes of ROM. and a high
resdlulion 12° green phosphor CRT capable of
displaying 80 columns and 25 lines of text or 160
columns and 72 lines of business graphics characters,

The C-105F Super Pak provides the same high
quality Cromemeoo C-10 computer plus a keyboard
and & 5% " dizk deive wilth 390Eh capacilty. A varnely
of software packages are also included with the
Super Pak such as a word processor, a financial
spread sheet, Structured BASIC, an invesimeni
analysis program, the CDOS eperating system
[Ernmnmtu's eibhanced version of t‘.l'*.'?-.i]. amil
complete operating instructions.

The kevboard, screen, and system layout is the
result of an extensive human [actors engineering
program that provides maximum comfort and
efficiency,

The C-10 uses Cromemco’s enhanced version of
CPiM which allows the user access (o the extensive
library of current CPM programs and to the wide
variety of advanced programming languages avail-
able from Cromemeco. This gives the user access (o
higher level languages such as FORTRAN, COBOL,
RATFOR, and LISP. Furthermore, sofltware programs
that are developed for use with the C-10 can be used
on larger Cromemoo systems—even the high perform.
ance, GB000-based, multi-user compulaers,

The C-10 can emulate & wide variety of lerminals
and dala protocols, Several unils can be
interconnected and used as distribuied work stations,
interfaced Lo larger Cromemen systems, or used as
front and processors for mainframe computars.

A number of options are available for the C-10
including & second 5% Moppy disk drive (CFD), &
let bizr=cpuality 1 20-words-per-minute Daisy whisel
printer {CLO), and & swivel-and-1ili ergonomic stand
[CST)

TECHNICAL SPECIFICATIONS

Processor: High speed Z-80A microprocessor operating
al 4 MHz clock frequency
Internal Hurnur'f: GaE |!'|1|I1F::1 of internal Random Acoess
Memory, 24K bytes of internal Read Only Mamory
Dperating System: Cromemcao’s enhanced CP
aparating syalem
Display: High resolution 12* CRT for professional
quality displayvs and graphics
Graphics modes:
Pixel: 160x 72
Line: High resolution (640 = 225)
Character: Special graphic characters
P-31 green phosphor, standard
25 lines of 80 characlers each
Four character sets included:
ASCIL Boldface, Graphics, ScientiflicTechnical

Keyoard: Standard Qwerty [Model CBKA)

Data Communications: BS232 serial dats communications
part, Farallel N0 expansion and prinfer port,
Serial printer porl. Can emulate a wide variety of
tarminals and protocols.

Perpherals: 5% MNMoppy disk available with 390K byles
slorage capacity per diskeite. Up io {wo drives per
system. Daisy wheel leiler-guality printer,
ergonomic stand [oplional].

Software: Included in C-10 SuperPak:

Operaling system
WriteMaster Word Processing
Spread Sheat Calculator
MoneyMaster Investmeni Analysis
Structured BASIC

Alsp available: RATFOR, COBOL, FORTRAMN, LISP,
Macro Assembler, Spelling Correction Program,
and a variety of CPM programs.



Menirnum Network
Slaticn: A complote
|'|15'||I'I'|.|i'k Slolim
consisls of o power
supply, an [OF board
with downloaded
ﬂi"“l"r'ﬂlrk sialion saft-
ware, a CNI boord,
amd o CHT lerminal,

COMPUTER SYSTEMS

C-NET
Local Area Network

FEATURES

= Carrier Sense Mulliple Access Prolocol

= Rugged Physical Link

» Low Cost Locial Area Network

= Protects Against Individual Node Failure

# Full Collizsion Detection and Comnlention Resolution
# Fault Tolerant Architecture

* Bus Oriented Topology

# Brogdband Architecturs

# Bdulti-Vendor Support

A RUGGED LOCAL AREA NETWORK

The C-NET network is a Local Area Network
dt:ﬂi.gmr-d for |:|'|[:l|i-|".'|1i1:||'|.-: in offices, faclorins,
seiantific laboratories, sducational institutions. or
any location whers microcomputers can be linked
together to form distributed processing svstems, With
its ruggod physical link and low-cost LS]-based
implementation, the C-NET nelwork is a reliable.
durable, Mexible, and cost-olfective allernalive {or
microcompuler lecal ares networks.

C-NET network is a Carrier Sense Multiple Access
network with full Colligion Detection [CSMACD), and
confention resolution. The nelwork topography s bus
priented [multi-drop).

C-NET STANDARD

The C-NET local network's physical link and
network interface is similar to Military Standard
15538 [which governs the design of internal data
bases for use absard military aireealt), The C-MET
conliguration uses a low-cost, shielded twin-axial
cable, This cable provides the reliability of a
25-MHz bandwidth constant impedance twisted pair
inside of a8 heavy hraid ensuring shielding of siray
noise. The cable is driven through an isolation trans-
former by a differential transmitter/receiver (o
provide common-mode noise rejection and complete
isolation between network cable and hardware
inlerfoce, This prevents the failure of a single noda

from aflecting the entire network, Conversely, the
compulers are isolated from any Taults an the
nislwork eable s,

COST EFFECTIVE STANDARD FOR
MICROCOMPUTER LANs

Use of aff-theshell components and cables keaps
thie cosl of the C-MET low enough (o make il a
realistic chofce Tor use with popular low-cost micro-
compulers as well as sophisticated faclory or
laboratory equipment,

Furthermore, each node on the C-MET bus can he
used either by & multi-tasking, multi-user, interrupt-
driven compuler operaling sysiem such as CROMIX
ar by multiple CIHNS single-user operaling sysiems,
This approach distributes the cost of each network
noele over many users.

HARDWARE IMPLEMENTATION

Thix hardware implementation of the C-MET inler-
lace s ased on the industry standard Z-80A micro-
processor for system control and the Z-80 S10 [Serial
[nput/Output) chip for SDLE bit protocol selection
and data transfer. The Z-80 CTC [Counter Timer
Circuit] peripheral is used a5 a control and interrupt
timer [or the data-transier procoess,

The CMI, C-NET interface board 8 connected to &
control processor through the C-Bus. This control
processor. the 10 Processor (Model [0P), is a Z-80A-
based, single card computer which provides multi-
processor capahbility. The [OP has 16K bytos of on-
board RAM and 32K bytes of ROM which are used o
hold the nelwork servicing software and message
buffer space. The IOP precessor communicales with
thi host computer through the 5-100 bus. The host
compuler can be sither a Z-80A-based microcomputer
or & Cromemco D-series microcomputer which is
based on a dual 680007Z-80A processor, The applica-
tion layer is done by the host computer under the
control of the host's operaling syslem.



COMPUTER SYSTEMS

ACCESS TO DIVERSE LOCAL NETWORKS

To ensure compalibility with ather local networks,
the C-NET avstem conlorms (o the botlom lour lavers
of the ISO-ANSI Referance Model of Open Svalems
Interconnection (see table — C-NET and [50-ANSI
, Network Standard).
© Future provision of the C-MET archilecture will
allow C-NET systems to be linked togather o form
“super” networks, C-NET networks may also be
linked to satellite ground slations for long dislance
communicalions or connected o varisus main{rame
compulors.

C-NET AND I50-ANS! NETWORK STANDARD

150-ANSI

Heference Model PG

Cromemco

TRANSMISSION CAFABILITIES

C-MNET network iz not limited to data transmission.
Its circuil configuration and broadband cable also
affer the possibility of additional voice and video
fransmission as future oplions,

MULTI-VENDOR SUPPORT

Equipment can be attached to the C-NET network
by either a plug-in 5100 computler board or through
an B5-232 serial link provided by Cromemco. The
Cromemoo C-NET network is being made available as
o multi-vendor, industry-wide standard for
microcomputer Local Area Networks.

Application layer
Presentation layer
Session laver

Host compuler sofliware

Soltware service lor
C-MET interface

Transport leyer

MNetwork Layer Inputioutpul £80

PrCESSOr

Data-link layer Sarial input/oulput

Z80-510 controller

Dafferentinl transceiver
and twin-axial cable

Phyzical layer

TECHNICAL SPECIFICATIONS

D#ta Rate: Nominal: 500 Khits/sec
Maximum: B80 Khils'sec

Network Topology: Bus

Maximum Station Separabion: 2000 meters

Mazximum MNumber of Stations: 255 per cable segment

Phiysical Medium: Siandard Twin-axial Cable

Driver Type: Differential

Maximum Mumber of Data Byles/Packer: 1500

Collision Detection: Yes

Contention Resolution: Yes

CAC Error Detecton: Yes

High MNoise Reection: Yis

Isalated Medum: Yes

Standard Components: Yes

Supparts RS-232 Devices: Yes

TYPICAL C-NET INSTALLATION

‘Ward Frocessing Dept.
User & | Juser® [ User € !
i |
Exgcutive Difice !E:rrrmutlr Operations  Praduciion Fles Stock Room Enginasing
Peemdent Wice Aengie Irveentary
o Presden, Disk Storage, hm"“"“mm Canirgl “;':-f“
Compans — Balch Jobs Syinem s
e — H | I_IL
I
<: o H j 1‘ _r]ul- — . ..I.-J. v ‘
i f
TAP [F — C-NET Bus Cahle L
“% 2 Remste Link
Accoen|s Casa Netwntk & 1o Plaat Time Clock,
Recrvable HAroaurning Gatewa | 3000 Mies Away Planl Aeceds

RAotounting







BOARD-LEVEL PRODUCTS Cromemco

Cromemeco offors s wide variety of board-level easily configured for specific applications in any
products which are designed to expand the capability faeld.
of Cromemeco systems, Thess products include CPLs, To assist in selecting boards suited to a particular
memory boards, and U0 boards. All boards have application, Cromemeco’s board-level products are
boen Tully integrated with each other and with presented schemalically fn the diagram below. A
Cromemen systems o assure rellability, With these complete in-depth calalog of current boards is also
S-100 bus [IEEE-696 standard] boards, systems can be available separately {
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Cromemco

CPU BOARDS

Cromemco offers a Dual Processor Unit [Moded
DPU) baged on the 68000 and Z-80A microprocessors,
a Z-80A based (Model ZPU) processor, and a Z-B0A
based Single Card Computer [Model SCC).

MEMORY BOARDS

Cromemeo also offers a selection of RAM memary
boards lor users who want o configure mulll-user
systems or expand the available internal memory.

For use with the DPU, Cromemco oflers a 512-kilo-
bte [Model 512M50) board with built-in error chock.
ing and correction capahbility [ECC). This unit works
under the confrol of a Memory Controller Unit [Model
MCLU} which supporis either byte or word-width oper-
ation and inclides an error-logging feature. Multiple
MSU unils can be controlled by a single MCLL

A 256KE RAM board (Model 256K2) can be used
with the DPU or ZPU based systems. This board does
mot need the MUOLL

Memory boards available for wse with Z-80A bazsed
Cromemco syslems include a 64Kb RAM card [Model
B4KZ-I)L and a 16Kb BEAM card [Model 18KZ).

Ii0 BOARDS

A full renga of 1IN0 boards are available through
Cromemeo which allow users to inlerface to & variety
of peripherals such as printers. disk drives, and tapo
drives, Mullil-processing boards, analog-io-digilal
boards, networking interfaces, & varisty of serial and
parallel interfaces, and a high-resolution color
graphics interface [Model SDI) are also availahble
from Cromemco. The SDI can be used to display an
image in color or black and white and is NTSC or
PAL compalible.

The following 5-100 compuler boards ara available
for use with Cromemco computer systems.

CPU BOARDS

Model  Description

DFU GADDOVE-B0A Dual Processor Lnkt
S0C Z-B0A Single Card Compuier
IPU 804 Central Processor Unil
MEMORY BOARDS

Maodel Description

EAM Boards

512MSU 512K bwie Error-Correctling Memory

MCU Memory Controller Unit
[required for error-correcting memory)
256KZ 256K byte RAM Memory
GAKE 64K hyte RAM Memory
16KZ 16K byte RAM Memory
4BKTP 48K byte, 2-Port Memory
[for use with SDI graphics systems only)
FROM Boards
3ZKBS 32K Bytesaver Memory and PROM

Programmer for Intel 2716 w.v. orazable
PROMSs

BOARD-LEVEL PRODUCTS

0 BOARDS
Model Description
Color Graphics Interface Hoards

S0l High Resolution Color Graphics Interface
SDD Color Digitizer Board

Multi-Processing Tnielligent 1'0 Boards
10F [nput/Cuiput Processor

ODRT  4-Channel Synchronows/Asynchronous
Interface [requires 10P)
CSFP C-Bus Serial/Parallel Interface
[requires [0OP)
CNI Metwork Interface [requires 10P)
Analog/Thgital Boards
DACIZ  12-Bit VA Converter (provides two inde-
pendent channels of D-to-A conversion)
ADC12  12-Bil A'D Converler
[provides 16 channels of A-lo-D conversion)
D+ 7A  Digital/Analog Interface [provides seven
channels of 8-bit Ao-D conversion and
seven channels of D-to-A conversion)
Disk 10 Boards

B4FDC  Douhle Density Floppy Disk Controller

SAIN SMD Hard Disk Interface

wm Winchester Hard Disk Interfaco

Digital 'O Boards

4P10 4-Port Parallel 10 Interface
[electrically isolatod)

BPID B-Port Parallel Interfacs

TET Twin UART Digital Interface
{includes 2 parallel and 2 serial ports)

GPIMH IEEE-488 Interface

PRI Printer Interface Card

Display VD Boards

CTl Single Card Terminal Interlace
[for use with C-1 display and CKBA
Ky board]







Cromemco systems are available with 8 wide variety of optional peripherals
which allow users to oplimize systems for specific applications.

These include peripheral:

¢ Terminals, Monitors, and Keyboard
» Printers

# sk Subsystems

¢ Tape Subsystem



PERIPHERALS

MODEL C-1
CRT Monitor Unit

The Model C-1 video display is a high-resolution
12 CRT which can be used for professional quality
displays and graphics presentations. The Model C.1
uses the P-31 green phosphor standard and heas a
dizplay copability of 80 ealumns and 25 lines.

Display electronics for the C-1 are on the Model
CT1 board. Four character sels [American, American
Bold, Graphics, and Scientific) are supplied in BKD of
ROM on the CTIL Throwgh its 5-100 Interface, the CTI1
hag an effective data transfer rate of more than

25000 baud. An additional serfal port Tor driving
auxiliary devices, such as a serial printer, is also
included on the CT1 board,

The C-1 is designed to work with the Model CKBA
intelligent keyboard. This kevboard is designed to
accommodate all of the special functions that are
assigned to separate funclion keys on more expensive
kevboards. The CKBA includes a standard four-wire
coiled modular telephone cable which connects to
the C-1.

TECHNICAL SPECIFICATIONS
Dimensians:
11-1/4"H » 12-38"W x 16-1/27D
(28.6 cm = 31.4 cm = 41.9 cm)

Fower Requirements:
Supplied from CT1 Board

Operating Environment;
10=40°C.

Weight:
18 lhs [B.16Kg)



PERIPHERALS

- MODEL C-10
( Intelligent CRT Terminal/Computer

The basic C-10 includes the Z-B0A microproc- See page 12, C-10 Personal Compuler lor more
essor, GAKD of RAM, 24Kb of ROM, and a high- details.
resolution 127 green phosphor CRT, which is capable
of displaving 80 columns and 25 lines of data.

TECHNICAL SPECIFICATIONS

Processar: prinier interface port; can emulate a wide varioly
4 MHz F-BOA of lerminals and data prolocals.

Memary: Dimenszians:
B4E byies of internal user-ncoessible RAM; 11-1/4"H x 12-3/8"W = 16-1/12"D
24K byles of internal ROM {286 cmx 31.4 cm = 41.9 cm)

Desplay: Power Reguirements:

High-resolution 12° CRT; P~31 green phosphor
standard; display capability of 25 lines, 80 charac-
|!!r!'| ]JI!F lII:H.'; !.I:I-I:II' I.:tl.ll r||-e.||:r SRS il:ll:;'.li]:l:ll*:
graphics, supplied in 4Kb of ROM.

Data Communicatans:
R5-232 serial data communications
porl; paralle] Cenlronics printer poct; sorial

80-130 VAC @ .BA. 60 Hr
180-260 VAL @ .4A, 50 Hz

Power Consumption;

50 walts

Dperating Environment

10400

Wight:

22 Ibs [10kg)



PERIPHERALS

MODEL RGEB-13
RGE Color Manitor

The RGB-13 monitor is a red/green/blus monitor

which is available for use with Cromemoo’s SDI high-

resmlution graphics system. This high-perflormance,
color-imaging system is designed for applications in
business, medical imaging, process conirol, engineer-
ing, science, and other work.

The monitor has a wide video handwidth of 15MHz.

Design of the RGB-13 is all solid state, with the
excaplion of the CRT. Separate inpuls are provided
for the red, green, and blue signals.

TECHNICAL SPECIFICATIONS
CRT:
13" shadow mask, delia gun
Technology:
All solid state except Tor CRT.
Video Signal Input:
RGE 003-2.0%, PS5ohm. Fully compatible
wilh Cromemco Model SD1 interface outputs.
Video Amplifier Bandwidth:
S0H=z to 15M8Hz, =3dB

Power Reguirements:

1001 2002200240 volls, 50V60 cycle
Power Corsumgtion:

poo Watts
Demensians:

1B H = 14" W=15"D

[45.7 om x 35.5 cm = 38.1 cm)
Weight:

45 Ibs [20Kg)
Dperating Ervironment:

5% to 4090



PERIPHERALS

MODEL CKBA
Intelligent Keyboard

The Model CKBA is an intelligent keyboard which
i% designoed 1o accommodate all of the special fune-
tions thatl are assigned to separate function keys on
more expensive keyboards. The CKBA includes a
standard lour-wire coiled modular telephone cable
which connects to the Model C-1 CRT terminal or the
Model C-10 Personal Compuier.

The keyboard also includes features such as key
click, automatic characleér repetition, and o hidden
numseric pad, which are available under the user’s
confrol,

TECHNICAL SPECIFICATIONS

Keytops:
Fully sculptured
Key Layout:
Standard ASCIL, BO kevs
Electranics:
Contaln inlernal microtompulor for communicallan
with terminal
Terminal Connection:
Standard four wire modular lelephone connector
and ceble
Erganomics;
low profila
tilt adjustment
palm rest.

Fower Requrements:
Supplied by C1 or C10
Waight:
2 pounds
Dimensigns:
225"H = 13,75"D = 7.5"W
[5.7 em = 34.9 cm = 19 om)
Dperating Environment:
Temperature, 5° (o 4020



PERIFHERALS

MODEL 3703
Dot-Matrix Printer

The Model 3703 is a high-speed, impact, dot-matrix
printer. The Model 3703 prints 180 characlers per
apcond and up o 132 columns.

Two character sels are provided in the unil, The
primary characier set is a 9 =9 dol malrix, 96 ASCII
charactar set, which is used fo print standard-sized
alphanumeric characters. The secondary character
il waes o 6 =0 dol matrix and consists of graphics

shapes and symbols that are used to form large
characiers, graphics presentations, and bar codes,
When operating in the primary character set
mode. maximum throughput is achieved by bidiroc-
tional prinling and logic seeking wheraby the printer
electronics determine the shortest path to the next

line of characters when printing successive lines
of data.

TECHNICAL SPECIFICATIONS

Farmat:
180 cps; 132 columns; 18 platen: 10 characters
per inch.

General:
Form feed; bidirectional printing and double
buffering for high performance: tractor feed
accommodates standard computer fanfold forms
and roll papar.

Dimensions:
B"Hx 19.5"Dx 24.5"W
[20.3cm x 49.5cm = 62.2cm)

Interface:
Centronics Parallal
Weight:
60 bs (27 kg)
Dperating Envirgnment:
52 {o 40°0C
Power Requiremenis:
115220 valls, 5060 cveles
Power Consumgtion:
300 walis

o~



PERIPHERALS

MODEL 3715
Dot-Matrix Printer

The Model 3715 is a dol-matrix impact printer that
operates at 150 characters per sacond, Up to 80
characters per line can be printed at 10 cpi and up
{o 132 characters per line can be printed at 16.36
cpi. The unit prinis 9 x ¥ doi-matrix characters.

TECHNICAL SPECIFICATIONS

Format:
150 cps: prints either B0 characlers per ling
ar 132 characters per line: 6" line lengih; charac-
ters can be elongated.

General:
Bidirectional printing: accommodales standand
computer fanfold forms, roll paper, and single
sheeis.

Dimensions:
15"W = 14"D= 6"H
[ABom = A6ocm x 16om)

Intes{ace:
Centronics Paralle]
ight;
'H'mg Ibs [9kg]
Operating Environment:
57 to 4070
Power Requirements:
115/220 volis, 50/60 cycles
Power Consumption:
00 walls




PERPHERALS Cromemco

MODEL 33558 .
Fully Formed Character Printer {_;

The Model 33558 operates al 55 characiers per
secand with bath tractor fised and Iriction platen for
lettar quality printing. The 33558 uses a reinforced
plastic print eloment called a “thimble™ that contains
wp to 128 fully-formed characlers of various

typelaces. {

TECHNICAL SPECIFICATIONS

Format: Weight:
55 cps; 16" plalen 30.8 |bs (14kg)
General: Dperating Environment:
Bidirectional printing; tractor feed and friction 5% to 38°C
platen; quality impression suited Lo camera- Power Requirements:
ready copy. 115/230 VAC, = 15%, 47-63 Hz
Dimengions: Fower Consumpiion:
20.18"W x 126271 < 8.68"H 180 walts joperating)
[53.8cm = 34.6cm x 22.1cm)
Intesface:
5500 Q Qume



PERIPHERALS

MODEL CLO
Fully Formed Character Printer

The Model CLQ is a letter-qualily printer which
produces fully formed characters and operales al
120 words per minute, The CLQ is only for use with
the C-10 Personal Computer.

TECHNICAL SPECIFICATIONS

Farmai:
120 words BEr minba
General:
Unidiractional printing: friction platon;
r|_|,.|.'||i|',' IMprEsgian guilid o comorn-ready COpY,
Dwmensions:
116.2em x 49.5cm = 31.5cm|
Imerface:
Sl

Weight:

18.5 |bs (B,40kg)
(perafing Envirommeent:

13% Lo 050
Power Hommrements:

117 VAC, = 10%. 80 Hz
Power Consumgtion:

120 walls



PERIPHERALS

MODEL HD-20
21 Megabyte Hard Disk Subsystem

The Model HD-20 is a 21-megabwyie hard disk sub-
svalem which allows users who require large storagn
capacity to upgrade their systems. The Model HD-20
consists of a state-of-the-art Winchester technology
digk drive and Cromemen's WD haed disk infer-
[ace card.

This high-performance drive uses a simple, reliable
stepper-molor design thal permits slewing from track
to track. Thia feature provides speed of operation
that is comparable to more complicated [bul often
less reliable) servoe drives,

The HD=20 contains a sealed chamber for the
media and read/wrile heads which eliminates air-

borne conlomination. The read/write heads are
designed (o fly above the surlace of the disk while
the disk is spinning [Winchester technology]. The
resull is a much greater recording density than is
!,:IIIH."G]!JI" '-'i'lltl r!!lﬂ(“«lilllll' L'|:||!|1.iil.

The ultra-hard, thin-lilm-plated media also lessens
possibility of damage due to handling,

The HD-20 is designed 1o mount inside the cabinet
of a Cromemco Svstem Two or Three, Housing for the
HD-20 includes p cooling [an and power supply
regulsling cirouitry. Power for the unit is abtained
from the unregulated DO supply voltages avallable on
the rear panel of the System Two and System Three,

TECHNICAL SPECIFICATIONS
Dizk Type:
Fixed
Uisk Platter Size;
L
Mumber of Platters
3
Storage Capacrty (Unformatied):
21 Megabyias
Average Access Time
125 msec including setiling
Track to Track Access Time:
2.2 maeg
Aotational Speed:
3600 rpm
Media Type;
Plated thin [ilm

Shaock Mounted:

Yos
Ummensions:

5.78"W = 8.0°D x 3.25"H

[ 14.6cm = 20.3cm = 8. 2cm)
Wesght:

& Lbs [2.27kg)
Dperating Environment;

42 {o 5020,

B to 80% ralative humidity
Power Requsements:

Obtains power from C5-2 or 053,
Power Consumgtion:

20 waiis



PERIFHERALS

MODEL CFD
Floppy Disk Subsystem

The Model CFD is a 5%~ Floppy Disk Drive which
is designed for use with Cromemco's C-10 personal
computer, This double-density, double-sided drive
provides 300K bytes of storage.

TECHNICAL SPECIFICATIONS
D&k Drive Capacity (Formatted);
00K byvtes
Media:
54 " double-sided. doublo-density disketioe
Dimensions;
3.38°H = 587" W = 8°L
[8.60m x 14.9cm = Z0L3cm)
Disk Speed:
300 Fpm
SrartiStop Time:
2507150 msee [max)

Transfer Rate:
Fii: 125,000 bps: MEM: 250,000 bps
Weight:
1.2 |bs [1.4%kg)
Dperating Temperature:
10° {o 40%C
Powver Requirements

!"pul:-[ﬂi::n:'t v Lhi G-10 computer



PERIPHERALS Cromemco

MODEL DDF
Dual Floppy Disk Drive

The Model DOF i8 a dual disk drive which is
designed for use with Cromemco's System Zero, The
double-sided, double-density drives provide a total of
7EO0E bytes of slorage,

TECHNICAL SPECIFICATIONS

Disk Drive Capacity: Transfer Rate
390K bytes per drive Fii: 125,000 bps MFM: 250,000 bps
Media; Weight:
Indusirv-standard 5% " diskelie 15 Ihas |6.8kg]
Dimensions: Operating Temperature
142" Wx 345"H=13.4"[} 10° to 40°0
[36cm « B.Acm = 3deom) Power Fequirements:
Disk Speed: 110220 volts; SVE0 cyele
400 rpm Powes Comsumplion:
StartiStop Time: 180 walls

25071 50 msec [max|



PERIPHERALS

MODEL TDS
Nine-Track Tape Drive

The Model TIS is a nine-track tape drive which
provides large storage capability as well as data
exchange with other IEM/ANSI systems using the
1600 bpi format. The drive can store over 40 million
bytes on g reel of lape

The unit is easy to operale, since the drive aulo-
matically centors the tape resl, threads the tape,
checks tape lension, i peesiIlions tha lape, A gystem
of interlocks gives safe operation for the tape. The

drive also includes self-test and disgnostic capability.

The unil operates al tape specds of 25 and 100 ips,
Start/stop mode is available, Mode and reel speed
may be selected by the intelligent controller in the
unik.

With the Cromemeo Model CSP interface board.
which is included with the tape drive, up o sight
drives may be daisy-chained, Muliiple interface
boards may be connected to Cromemeco's L0
Processar |:'l.||1||1.=| [ JEF]. This iz done through the
Cromemaos C-bas which interconnects the [0
processor and the interface boards.

TECHNICAL SPECIFICATIONS

Storage Capacity
Maore than 40 million byl
Tape Speeds:
25 and 100 ip=
Formai.
IBMIANST standard, 1600 hpi
Dperating Modes:
Start/stop and sireaming: may be selected by
controller,
Seif-Test:
Includes seli-tes! and diagnostic capability,

Dimensions:
B7S"Hx= 17.0"W = 22.0"D
122 2em = 43, 1em = 55.8cm)
Wesght:
B0 lhs Ile.i.HLI.E-:I
Dpezating Enviranment:
52 o 4050,
Power Requirements:
1 12 102200 240 valle: SOVB0 eyele
Power Consumption:
270 walls







Cromemco EERNUEIMS
C SYSTEM ACCESSORIES AND DESKS

MODEL BRZ-2 The Model BREZ-2 is an optional air handling unit

Airflow Unit for System Two which is recommended for use with large System Two

configurations located in warm environments.

MODEL MDSK The Model MDSK is a compuler workstation desk
Computer Workstation Desk designed lor use with the System Three computer.
The desk accommodates the computer and CRT

terminal and also provides exira work space,

MODEL SDSK The Model SD5K is a small computer workstalion
Computer Workstation Desk — Small desk which is useful for a printer or terminal.







Cromemco has developed one of the broadest lines of soltware in the micro-
computer industry today. Available software includes operating systems, high-lavel
languages, software tools, and end-user tools.

Each software package is supporied by clear, comprehensive documentation.

All software packages are available on aither 5% " [5] or 87 (L) Noppy disketles.

Operating Systems and Diagnostics

Cromemco provides iwo operaling syslems: a single-user operaling system called
CDOS and a8 multi-user, multi-iasking system called CROMDX.

CDOS, the single-user oparaling system, requires 64Kb of RAM and implements or
emulates many of the functions of CP™M. However, CDOS offers morae features than
CPM. CDOS is easy for new users to understand and learn. It is also designed to
protect inexperiencod users from operations that could cause problems. CDOS also
provides read-after-wrile with verify, a powerful technique which ensures the
intogrity of data writien to the disk.

CROMIX, the multi-user, multi-tasking operating system, emulates many of the
functions of UNIX. Additionally, the CROMIX operating system provides anhanced
file protection, including record level locking.

To verify that all components of & system are operating correctly, Cromemco has
developed a sel of diagnostic programs. The Cromemco Diagnostics Software (CDS)
package can be used to debug a number of critical components of a system.

Languages

Cromemen offers an extensive line of languages for both the Z-80A and the
68000-based processors. This allows programmers the [lexibility to chooss the
language which most [ils thelr neads,

Available languages include the following:

Language Z-80  GEODO Language Z-80  GBOOD
Mocro Assembler X X FORTRAN-TV X
C Compiler X X FORTRAN-T7 X
COBOL X X Pazcal X
RPFG-T1 X EATFOR b
Structured BASIC X LISP X
BASIC X

Software Tools

Cromemoeo also provides a variety of software tools which address specific needs.
These tools include document formatting, graphics, communications, data base
manlaaﬂmmt. and additional packages which are designed to handle general
applications.

End-User Toals: Tha Master Series

In addition to the operating systems, h:ﬁuau. and software tools described
above, Cromemco provides a number of end-user tools. These programs, which
address specific needs, are designed to be easy to use and to learn.

Cromemeo’s Master Series of end-user tools includes & word processing program,
a apelling correction progriam, a linancial planning package. and a statistical
analysis packags.






OPERATING SYSTEMS AND DMAGNODSTICS

MODEL DDS
Z-80 CDOS Operating System

——a - =

Cromemco’'s CDOS single-user oparaling system |8
a CPM-similar system which is available for use on
all Cromemecoe microcomputer systems having a mini-
mum of 64Kb of read’wrile memory (RAM] Cromemco
provides versions of the Z-80-based CDOS for both
standard compuler syslems and the C-10 personal
compuler.

CDOS [an acronym standing for Cromemco Disk
Oiperating System) is a simple o use disk file moanage-
ment program which allows users lo create and
manipulate both sequential and random access disk
liles using symbolic names. CDOS also processes all
console terminal I'0 and printer output.

CDOS was wrillen to be as similar as possible to
the CP/M opersling system al the system call level
while at the same time providing extra capability for
Cromemes soflware, CDOS smulates most CPM sys-
tem calls. However, system calls 28, 30, and 37 are
ignored by CDOS bul cause a refurn with no error.
and system call 31 is not emulated by CDOS,

The CDOS operating sysiem was developed with a
fasi, single-directary file structure for both floppy
and hard disks. Any type of Cromemeo floppy disk
formal can be handled from single-sided, single-
density o double-sided, double-density, B” ar 5% "
disks. Cromemco hard disks are also handled by
CIOS.

CDOS s supplied with a numbear of wtility
programs which augment its capabilities. Foremost
amonyg those is a powarful, yel easy lo use, screens
orignted text editor designed with the programmer in
mind. Also included are a batch command processor
utility, a file transfer utility, & file binary dump
utility, a characler-oriented text editor, and wiilities
for Tormaiting disks and displaying system atatus,

IMPORTANT FEATURES

= Usar-friendly command processor which executes
all programs, processes command lines with argu-
ments, and allows display and manipulation of disk
files.

= User-settable file access modes giving erase, read,
and write protection of disk files.

* Aulomatic disk log-in protection whenever
diskettes are exchanged in the drive at the CDOS
prompt.

= Hard digk file inlegrity map stored on the disk.

* Read-after-write for disk write operations guaran-
teeing data integrity.

= Extensive [lle management capabilities for both
sequential and random access files.

* Control through the operating system of more than
45 special CRT functions including cursor address-
ing, clear screen, cursor movemant, intensity
control, and numercus others.

* Preprogrammed and user-deflinable lunction key
handling for Cromemco lerminals.

* Date and time suppart.

+ Oplional direct access to disk records exclusive of
file: pointers.

= 30 addifional system calls not found in CP/M
varsion 2.

= Printer outpul control, duplicating current consola
terminal output as well as from executed programs.

# CDOS Generalor program which allows creation of
a custom CINS for a particular disk and device
configuration.




OPERATING SYSTEMS AND DIAGNOSTICS

MODEL CROMIX
7.80 CROMIX Operating System

Cromemecs's CROMIX multi-user, multi-lasking
operating system is a UNIX-ike system which is
available for use on all Cromemce Z-80A microcom-
puter systems with & minimum of 128Kb of RAM.

Cromemco provides compalible versions of CROMIX
for both Z-80A-based systems (Model CROMIX] and
BAMOMhased sysloms [Model CRO-D),

The CROMIX operating system was developed to
take full advantage of the large amount of random
access memory and hared disk storage availlahle on
Cromemco computer systems. The CROMIX operating
system has many capabilities found in large main-
frame or minicomputer operatling systems.

IMPDRTANT FEATURES

Support of multiple tasks and multiple users on
hard dizsk and floppy disk slorage systems,
Multiple hierarchical directories and sub-
diractories.

Riecord level locking

Interprocess communication using “pipes™ and
“signals.”

Execulion of mulliple processes in o single memory
bank.

Prioritized execulion of processes,

Compatible 0 which supporis user redirection of
input and outpul.

A versalile SHELL program for flexible and recon-
figurable uwser interlace,

A password security sysiem limiting syslem and
file mecoss ag well as protecting liles with read,
wrile, append, and execule atiribules.

Date and tima support.

Mumorous file buffers for high-speed execulion.
Resident, swapping-lree axecution of lasks and
servicing of users through bank selection for
rapid context swilching.

o



Cromemco

One of the key features of the CROMIX operating
system is itg file system comprised of hierarchical
directories. The file system is a tree structure of
three types of files: data files, directorios, and device
files. Device and file 1O is compatible among these
file types. This means that inpuf and outpul may be
redirected from and o any source or destination
m%lumlg interchangeably.

tree structurs allows different directories o
be maintained for different users or functions with
no chance of confllict. In addition, links may be estab-
lished from directory to directory 1o allow the file to
appear in multiple locations of the tree siructure,
Since a link to a file is merely a pointer to its loca-
tion on the disk. all CROMIX links are of equal value.

The tree structure of the file system also incorpo-
rates demountable volumes. This means that sach
mass storage device becomas a subsal of the hierar-
chical directory structure of the single file syvstem.
Thus, files on all disk devices are addressed in an
identical manner.

OPERATING SYSTEMS AND DIAGNDSTICS

Due to the hierarchical structure of the file system,
the CROMIX operating system also maintains sepa-
rate ownership of every file and directory, All files
can thus be prolected lrom access by other users of
the system. Each file is individually protected by four
separale access privileges in each of three categories
of user of the CROMIX sysiem.

The operaling system allows o file to be accessed
gither exclusively or non-exclusively for each of the
access privileges associated with that file.

The CROMIX operaling system also provides a rec-
ord level locking capability. With this feature, a user
can “lock™ anly the record i be changed, thus pre-
vanting data loss due to several wsers making simul-
taneous modifications to the same [ile. The record
level locking feature is especially useful in business
applications where data files are mainiained that
can be accessed by many users simultaneously.

Finally, the flexible file svslom and generalizod
disk structure of the CROMIX operating system gives
a disk address space in excess of one gigabyte per
volume, This means that lile size is limited only by
the available disk capacity. Access o disk files has
also been optimized for speed.




OPERATING SYSTEMS AND DIAGNOSTICS

MODEL CRO-D
GB000 CROMIX Operating System

Cromemen's B CROMIX multi-user, multi-
{asking operaling system is a UNIX-like system
available for use on all Cromemcoe D-Series compuler
syslems with a minimum of 256Kb of RAM memory.
The 68000 version of the CROMIX Operating System
provides even more features than the Z-B80 version of
CROMIX described previously,

The 68000 CROMIX Operating System requires
Cromemono’s G8000Z-80 Dual Processor Unit as its
processor, and it requires at least one 256K board
or one combination of a S12MSU and MCU for its
RAM memory. Additional memory up to 4MB is
supporied. 128Kb of the BAM s devoled (o the 68000
CROMIX Operating System, and the remainder is
available for user processes,

These user processes may take as little as 4Kb of
RAM mamory up (o the maximum available in the
computer system since all of the meamory s conligu-
ous for the BBRO0. A program is allocated as much
RAM memory as it requires when 68000 CROMIX
firsl loads the process. Appropriste paramelers
passad o GEO00 CROMIX syatem calls have been
expanded to 32-bit addresses to allow direct
addressing of up to the full 16M bytes of G000
address space,

One of the most important features of the GEO0KD
CROMIX Operating System is that it is capable of
running processes on either the 68000 or the £-80
microproecessor of the Dual Processor Unil, Switching
belween processors is performed as required by the
opérating system and is completely transparant to
the user of the system,

Using the Cromemon CDOS and CPM Simulator
program. oparaling under the GB000 Operating
System, il is possible to execute GBO0H CROMIX
programs, Z-80 CROMIX programs, and 2-80 CDOS
or CPM programs simultaneously. Thus, for example,
one user could be running applications using any
of Cromemeco’s BB000 languages [say, Pascal or
FORTRAMN-7T), another could be uging any of
Cromemoo's Z-80 languages (say, RPG I1 or COBOL),
and a third could be running the Cromemeo
WriteMaster word processing system. Each of these
programs would automatically be directed to its
corresponding processor for execution during its fime
slice.

Programs executed on the Z-80 processor are allo-
colid their own B4Kb segment of BAM memory, This
segment may be localed on any 64Kb boundary in
available RAM and is not limited to & particular
address space. If multiple segments are in use &l one
timae, the 65000 processor and G000 CROMIX aulo-
malically ake care of swiiching betwesn them,
System calls performed by the Z-B0 procesas are aulo-
matically transformad into 68000 CROMIX system
calls for sorvice,

The GO0 CROMIX Operating Svstem is kdeally
guiled for use as both a development system and an
applications system lor simelation studies, array and
malrix processing, scientiflic, process confirol, or
business applications,

r
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Cromemco

The 68000 CROMIX Operating System can also
provide automatic RAM memory error detection and
error logging when used with Cromemeco's MSUMCU
mamary boards having an Error Checking and
Correciion [ECC) capability, These memory boards
can provide aulomatic detection of double bil errors
[in & 16-bit word) and aulomatic correction of single
hit errors, 68000 CROMIX can be instructed to log on
the disk any such errors which occur aleng with
their memory address and time of ocourrence, This
allows the user o keep a running log of RAM errors
and their frequency ot particular addresses. The
time between each error logging in 68000 CROMIX is
uger-setiable and can also be turned off if desired.

In addition 1o all of these festures, the GBO0O
CROMIX Oporating System has all the standard
features wsers have come (o expect and appreciate in
Cromamco’s £-80 CROMIX Operating System:

* Full multi-user, multi-tasking capability on both
hard and floppy disk slorage systems

Multiple hierarchical directories

* Record and file level locking mechanisms

Interprocess communications |V pipes™ and
“rignals™)

DPERATING SYSTEMS AND DIAGNDSTICS

Prioritized execution of processes

= Compalible directory, Tile, and device 100 support-
ing complete redirection of input and oulput

* Extensive system security features including file
access modes and password log-in

* Four dale and time stamps per file as well as
syslem tims

» Memory rosident execulion of tasks and servicing
of users for maximum possible system throughpot

# Powerful shell program capahle of execuling
command procedures. programs, and intrinsic
functions

* Extensive on-line manual “help” and training
facility

The BBODD CROMIX Dperating System is supplied
with numerous utility programs which extend and
augment s capabilities, These include a powerlul
screen-orienied lext edilor; multiple programs for
backing up. copying. and moving files (both for
CROMIX-lormat and CDOS-format disks): utilities for
file system management such a8 mounting volumes
and checking file system integrity: a powerful
CROMIX program development linker; as well as
many others.




63000 LANGUAGES

MODEL ASM-D
68000 Macro Assembler

e —

The Cromaemco BB000 Macro Assembler is a two-
pias agaembler which reads souree eode Trom o disk
file, mssombles i, and produces listings and an ohject
file in relocatable format, It is both a Macro and
Conditional Assembler. The Macro Assembler alao
contains powerful pseudo-opeodes designed to simpli-
fy the tasks of program creation and mainienances,
These include pseudo-opoodes which include source
files for assembling. specify relocatable libraries for
the linker 1o search, push and pop multiple regisiers,
specily thal the contents of an address register can
be used in address generation [USING) and execule
or akip blocks of G000 instructions depending on the
values of condition codes [block 1Fee, ELS, and FIL

The Cromemeo Belocating Linker/Loader may then
b wsed (o load the assembled code into memory and
resolve any external references. The completely
pssembled and linked machine code may then be
saved in a disk [ile for execution. The assembler and
linking loader allow one to create and assemble a
number of different modueles separatoly, and then link
them together as desired ai run-lime, Assembled
modules can also be connected and linked with 68000
FORTRAN-77, 68000 Pascal, and 68000 C modules,

Also included on the assembler disk is DEBUGES, a
support program which allows machine language
programs fo be traced, disassembled, and patched.
DEBUGEHA also allows the user lo establish break
points, display and alter the GB000 registers, and
initiale normal or step-by-step program axeculion,



BB000 LANGUAGES

MODEL CCC-D
GBO00 C Compiler

Cromemco’s 68000-based C Compiler has all the
features neoded (o permit applying structured pro-
gramming techniques in solving a wide range of
programming problems. In fact, i1 has all the
features of the C language as described in the
definitive text, The C Progromming Language.

C programs consist of one or more functions thal
can ba written in a single module or in several
modules. These are then compiled separafely and
linked together,

Data types include characier, integer, long Inte-
gers, floating point, and double precision floating
point. Single and double precision, gradual under-
flow and overflow, and represeniations for infinily
and not-g-number are all implemented according o
the IEEE Floating Point Standard, It provides up 1o
16 digits of accuracy for double precision values
in the range — 10E308 o 10E308,

Data declarations in the Cromemco C language can
b as simple or complex as needad. Pointer variables,
structures (known as records in Pascal), and unions
are all implemenied.

Cromemeo C has the statements nesdoed 1o wrile
wall-structured programa: il else, for. while,
do..while, continue, break, return, and switch.

More than 40 operators are included, such as
arithmetic, bitwise, logical, relational, and shift
operators, and unary operators like pre- and post-
increment, address of, and size of,

The C Hbrary containg numerous functions that
perform formatied and unformatted [0 1o lerminals,

disk files, and printers.
C modules may be linked with 68000 Pascal, 8000

FORTRAMN-77. or 68000 Assembler modules o form a
single program.




68000 LANGUAGES

MODEL COB-D
68000 COBOL Compiler
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COBOL is the most widely used business pro-
gramming language in the dala processing industry.
Cromemcn's G000 COBOL compiler was designed to
meet the needs of that industry, Cromemes 68000
COBOL = a high-level COBOL compiler similar to
mainframe COBOL compilers for ANSI-1974 COBOL
programs. [1 enables Cromemco compulers 1o compile
and Fun programs writlen in full ANSI-1974 COBOL
with minimal source code modification, therahy
allowing users with an investment in existing COBOL
programs (o maintain and execule them on a
microcomputer.

Cromemco’s 68000 COBOL implements ANS]
X3.23.1974 COBOL to the High Level of the Federal
Information Processing Standard, the highest level of
COBOL implementation defined by the U5, Govern-
ment, and has bean fested and certified with no
errora hy the Federal Compiler Testing Center, an
agency of the General Services Administration [GSA).

G000 COBOL alfers the programmaer (he use of
various types of dala, including DISPLAY [ASCI),
COMPUTATIONAL (binary). and COMPUTATIONAL-3
(binary coded decimal), for up 1o 18 digits of accu-
racy. SEQUENTIAL and RELATIVE files are availahle,
as wall az INDEXED files with more than 100 kevs.

The PROCEDURE DIVISION statements avallahla
for the programmer’s use include ACCEPT, ADD,
ALTER, COMPUTE, DISPLAY, DIVIDE, EXIT, GO TO,
IF, INSFECT, MOVE, MULTIPLY, PERFORM, SEARCH,
STRING, STOF, SUBTRACT, UMSTRIMG, READ,
WRITE, REWRITE, START. and DELETE.

Furthermore, this COBOL also implements the
S0ORT, MERGE, RELEASE. and RETURN verks to
permil the creation of programs which sort existing
data files on 1 to 128 sort keys,

A COBROL program can be wrillen using SEGMEN.
TATION 1o creale lixved and independent sagments,
Independent segments are overlays which are stored
on disk until the program needs to execule some or
all of the routines in the segment. This powerlul
capability permils the execution of programa oo
large to it inlo memory at one lims,

Another feature which is useful when developing
programs is the COPY facility, The use of this facilily
causes the compiler to read additional source files
into a COBOL source program during compilation,
thereby fostering the use of small, easilyv-edited
source modules.

Cromemeo 8000 COBOL contains the CALL verb
which implements the means o create programs
consisling of several independently-compiled modules.
These modules can be written in COBOL or assembly
language, depending on the needs of the application.

Two programmer produciivity aids are available
spparataly s companion programs o tho GR000
COBOL Compiler. The Tiest is called Level 11
Animator. It is a symbolic debugger that displays
source code on the user’s terminal as il is executing.
Animator allows relerences 1o data items by name,
multiple breakpoints, program restart from any
COBOL source statement, and continuous data ilem
monitoring.

The second companien program B FORMS-2, [t is a
COBOL source code generator that translates user
screen layouls into COBOL record descriptions and
generates an enfire Lavel [1 COBOL program fo allow
dala caplure, updale, and inferrogation by means of
application sceeens and an Indexed segquential Dle.



GEODD LANGUAGES

MODEL FOR-D
68000 FORTRAN-77 Compiler

FORTRAN-77 provides a full implementation of the
1978 ANS] standard. The 16-hil, GBO00 MLC O pEC-
essor which executes FORTRAN-77 gives this
FORTRAN implemeniation speed. precision. and
breadih,

Speed: Depending on the application, FORTRAN-77
runs up to 12 times faster than Z-80 FORTRAN.

Precision: Nol only does FORTRAN have
INTEGER*1, INTEGER® 2, INTEGER*4, REAL*4. and
LOGICAL data types, but il also contains
CHARACGTER strings, DOUBLE PRECISION, and
COMPLEX data types. FORTRAN-77 executes
[MIUBLE PRECISION division problems up to 25 times
faster than Z-B0 FORTRAMN.

Breadth: In addition 1o the standard logical IF and
arithmetlc IF statements, FORTRAN-77 has the Block
[F-THEMN-ELSE canstruct used in wall-structured
programs. It has 79 specific INTRINSIC funciions

i

plus a random number generator. FORTRAN state-
menls include DIMENSION, COMMON, PARAMETER,
EXTERMNAL. INTRINSIC, 5AVE, EQUIVALENCE, DO}
loops, CONTINUE, PAUSE. and three forms of GO TO.
0 statements include OPEN, CLOSE, READ, WRITE,
PRINT, INQUIRE, BACKSPACE, REWINLD, ENDFILE,
PEEK and POEKE.

Files may be random or sequential, formatied or
unformatied. Formal stetements contain the usual
edit descriptors plus a new descriptor, $ editing. 1o
inhibit End-of-Record so the console may be prompted
and A response read on the same line,

Cromemeco BB000 FORTRAN-77 offers in one soft-
wire package the data types, operators, and
functions necessary for high-speed arithmetic compu-
tation: & full implementation of the 1978 ANSI
standard; and a language highly compatible with
Cromemco Z-80 FORTRAN-IV.




GEO0D LANGUAGES

MODEL PAS-D
6B000 Pascal Compiler

Cromemeo Pascal for the GA000 is a true native-
code compiler which implements Pascal as delined in
the 1982 proposed 150 Pascal standard except for
the Pack and Unpack routines,

In addition to the features defined in the 150 defi-
nition, Cromemco Pascal supports many extensions to
ihe language.

Program construction s made more flexible through
independent compilation of UNITs, linked at link time,
Units can be useful for sharing commaon code among
different programs or as a means o avoid compiling
a large program when only a small parl has been
changed, An INCLUDE option allows the compiler to
use source from anather file when compiling a
Program.

In addition to the data types provided in standard
Pascal, Cromemco Pascal provides Iypes Lo imple-
mant double precision reals, long integers, and
sirings, Variables of type DOUBLE are double pre-
cigion reals in the ronge of approximalely - 1.AD3A0A
to + 1.8D308, Variables of type LONGINT occupy
four bytes instead of two bytes of the standard inte-
goer data type and can take an values in the range
= 2, 147 483 648 1o 2,147 483,647

=
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A STRING basic dota type which has a dynamic as
well as a static length is implementad. Facilitles for
handling STRING variables include CONCAT, COPY,
DELETE. INSERT, LENGTH. P05, SCANEQ Tunciions,
These funclions provide capabdlities to concatenale
strings, copy slrings or substrings, delete or insert
characters into strings, or search lor a characler or i
character paltern in a string.

Low-lewal roulines, MOVELEFT, MOVERIGHT and
FILLCHAR, move a hlock of bytes and fill a block of
bytes with a choracter. A SIZEOF routine generates
the number of hyles a type or variable iz allocated. A
POINTER function converts an inleger axpression (o
o pointer value. A unary operalor, &, generates the
address of a variable, fupnction or procedure,

AND, OR and NOT operators may be applied to
integer variables to perform bitwise logical
operatliong and produce resulta of lype inleger,

Predeclared variables ARGC and ARGV provide
the capability to pass parameters o a program from
the command lime which invokes the program.

N



Z-80A LANGUAGES

MODEL FDA
Z-80 Macro Relocating Assembler

= —

The Cromemeco Z-80 Macro Assembler is a two-
pass assembler which reads source code [rom o disk
filo. assembles it, and produces listings and an object
file either in relocatable or in Intel hex format. It is
both & macro and conditional assembler,

The Cromemco Relocating Linker/Loader may then
be used to load the assembled code into memory and
resolve any external references. The completaly
assembled and linked machine code may then be
saved in & disk file for execution. The assembler amd
linking loader allow one to create and assemble a
number of different modules separately, and then link

them together as desired at run-time. These modules
may include FORTRAN library roulines as well as
those generated by the FORTRAN and COBOL
compilers,

Also included on the assemblor disk is DEBUG, a
support program which allows machine language
programs fo be traced, disassembled. patched, or
programmed into PROM. DEBUG also allows the user
to estahlish break points, display and alter the Z-80
registers, and initiate normal or step-by-slep program
exaculon.




Z-80A LANGUAGES

MODEL CCC
C Compiler
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Cromemco's Z-80-based G Compiler has all the
featuras needed fo permit applying structured pro-
gramming lechniques in solving a wide range of
programming problems. In fact, it has all the key
features of the C language as described in the lexl,
The G Programming Longeage, by Kernighan and
Rilchie,

Cromemco's Z-80 C Compiler is writien in
Cromemeo C, C programs consist of one or more
functions that can be writien in a single modula or in
several modules. These are then compiled separataly
and linked logether.

Data types include charactar, integer, long integers,
Moating point, and double precision floating point.

The Moating point is BCD for & full 14 digits of
accuracy in the range = 9.99E - 65 to = 9.949E + 62,

Data declarations in the Cromemco C language can
b as simple or as complex as needed, Poinler vari-

ables, structures (known as records in Pascal), and
unions are all implemenied.

Cromemeco C has the stalemenis nesded lo wrile
well-structured programs: il.else, for. while,
do..while, continue, break, return, and switch.

More than 40 operators are included. such as
arithmetic, bitwise, logical, relational, and shift
operators, and unary operators like pre- and post-
increment, address-of, and size-of,

The C library containg more than 40 functions thal
perform formatted and unformatted 'O to terminals,
dizk files, and printers.

Cromoemeco C programs must be compiled on a
CROMIX system. They can be linked with aither the
CROMIX © function library 1o run on s CROMIX
system or the CDOS C lunction lihrary to fun under
either the CDOS or CROMIX operaling syslems.



Z-BOA LANGUAGES

MODEL FDC
COBOL Compiler

Cromemeco’s Z-80 COBOL Compiler containg all of the
features of Level 1 COBOL as required by the 1974
American National Standard [ANSI) X3,23-1974, as
well as the most usaful options of Leval 2.

The Level 1 leatures include the standard Nucleus,
Sequential Files, and Table Handling. RELATIVE,
INDEXED, and SEQUENTIAL files may be used. The
COPY statement speeds program development by
allowing the programmer to include source libraries,
Cromemes COBOL also supports COMPUTATIONAL-3
data to give more compact storage of decimal data on
a disk [by packing 2 digits per byte].

Powerful Level 2 features of Cromemeo COBOL are
COMPUTE, OPEN EXTEND, CALL, STRIMNG, and
UNSTRING.

For rapid error isolation, COBOL includes EXHIBIT,
READY, TRACE, and RESET TRACE.

Another important feature is that the compiled
code is relocatable and uses the same relocatable
code format as Cromemono's FORTRAN-IV and Z-80
Muacro Assembler. This means that segments of pro-
grams wrillen in FORTRAN or Assembly Language
may be eagily called from & COBOL program,

Additional features of Cromemeco COBOL include a
SCREEN SECTION formal in the Data Division that
allows a conclse description of ong or More ScroEn
forms. Segmentation implemented to ANSI Level 1
allows compdlation or execution of programs oo
large to Mt directly into memory. File integrity
protection measures are also provided.

COBOL programs compile and execule both under
CIS and the CROMIX operating systems with the
Cromemco CDOS Simulator.




Z-80A LANGUAGES

MODEL FDF
FORTRAN-IV Compiler

Cromemco Z-80 FORTRAN-IV is a complete imple-
mentntion of ANSI standard FORTRAN X3.5-1066,
excapl that there is no complex data tvpe and speci-
fication stalements must appear in a specific order.

Cromemeo FORTRAMN-IV operates undor both the
COS and CROMIX operating systems and provides
both sequential and random disk file access. Files
may be named at ron time by use of the CALL OPEN
statement. The ENCODE and DECODE statements
provide the user with formatied data transfer within
MEmory.

Variables may be declared as DOUBLE PRECISION
for full 15-decimal digit precision. (Mher available
diata types include BYTE, LOGICAL*1. LOGICAL*2,

INTEGER*1, INTEGER* 2, INTEGER*4, REAL*4, and
REAL*8. For ease in coding, FORTRAN allows the
literal form of Hollerith data; that is, literals may be
enclesed in apostraphes.

Since Cromemco FORTRAN-IV produces relocat-
able code, FORTRAN modules may be linked with the
code produced by the Cromemco Macro Assembler,
and the assembler can access scientific and arith-
melic routines located in the FORTRAN-IV library.
This library s searched by the linker o resclve any
undefined subrouting calls. This means that only the
specific subrowtines and system routines roquired to
run & Cromemco FORTRAM program are loaded
before execulion.

#m



Z-B0A LANGUAGES

MODEL FDR
RATFOR with FORTRAN-IV

Cromemco Z-60 RATFOR {an aceonym lor RATional
FORtran) is a FORTRAN preprocessor that brings the
ndvantages of siructured programming techniques to
the widely used FORTRAN language.

The new siructures allowed in RATFOR include:

* [F-ELSE — branch implamentalion
& REPEAT-UNTIL — loop with test al end
* WHILE — loop with fest at beginning

= FOR — loop with initinlization and iferative
condition

= BREAK — exits from a loop
# NEXT — skips remainder of loop.

The RATFOR preprocessor produces FORTRAN-TV
code that can be compiled by the Cromemco FORTRAN
compiler included with this software package.

The FORTRAN code produced by the RATFOR pre-
processor s indenied, for easy readahbility, in
sccordance with block-structured principles,



Z-B0A LANGUAGES

MODEL STB
Structured BASIC

Cromemco Struciured BASIC is a semi-compiling
design which combines the best features of bath an
inlerpreter and a compiler. This yields [ast execution
times. In addition 1o speed of execution, Structiured
BASIC also maximizes compulational proecision (a [ull
14 BCD digits) and programming power,

Other features of Structured BASIC include:

= Four types of variables: integer, short (loating
point, long floating point, and string
* Advanced disk ['0 capabilitios

- ?;nar'.l and ASCII storage Tor both programs and
¥

* Sequential and random access [iles
® English language arror messages
* Synlax error checking as program s enterad

Dynamic error trapping

TRACE and immediate mode to facilitate debugging
Advanced sulpul formatting capabilitices

Advanced siring handling capabilities

Chaining of programs

Direct machine language interaction,

A sophisticated KSAM [Keyed Sequential Access

Method) has been incorporasted in Cromemoo's Struc-
fured BASIC, This feature is useful in establishing
data bases for various applicalions.

The introduction of WHILE and REPEAT loops and
the [F-THEM-ELSE instruction group in Structured
BASIC makes it possible to create more readable
code, This leads to faster debugging and easier
malnienance of progeama and svatems.

- ® ® ® ® ®
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Z-80A LANGUAGES

MODEL LSP
LISP

Cromemco LISP is & highly-evolved high-leval
language used frequently in artificial intelligence
work. It is used in such intersctive data-base appli-
ciations as systems that understand natural language,
aystems for symbolic manipulation of mathematical
expressions, intelligent controllers, CAD, and design
automation,

Programs in LISP are also used in such work as
internal medicine for diagnostic assistance and in
geology to assist in interpreting geological data.

Cromemeo LISP has a virtual storage capabdlity
such that an “'autoload"” feature allows infrequently-
usind functions and symbols to be stored on disk,
theraby allowing larger user programs, Comprehen-
sive error-lrapping capabilities have also been
included in Cromemco LISP,

In addition, thia LISP incorparates many advanced
features including standard control constructs such
as COND, FROGN, CATCHTHROW, OR, AND, IF DO,
LET: complete string and character-processing capa-
bilities; both fixed and floating-point arithmetic; a full
complement of property-list functions to provide a -
powaerful tool for constructing data bases: general-
feed 100 the capability of interfacing with non-LISP
proceduras; & comprehensive library with over 150
utility functions; a table-driven, user-modifiable
parser that allows the programmer to redefine the
scanner and defllne a new LISP syntax: and MACRD
facilities which include READ macros and general
ME Cros,




Z-B0A LANGUAGES

MODEL RPG
Z-80 RPG Il Compiler

| ;|
|
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Cromemco RPG I is now in ils second major
release, The Panatec RPC-1T sories of lest programs.
which are designed to test RPG compilers, has hean
executed using Cromemeco’s BPG 1 compiler and run-
time library, The Cromemee BPG I1 compiler passes
the lesl programs with no errors with the exception
af those teat programs hased on assumptions about
the structure of EBCDIC, about IBM tape devices, or
about I1BM disk or seclor structure. Tesl programs
based on those assumptions will not execute withoul
first being changed for similar assumptions on
Cromemeco systems [(for example, ASCH must be used
in place of EBCDIC),

Cromemco RPG 11 supports floppy disk, hared disk,
printer, and CRT access methods, The compiler rec-
ognizes the following operations and BPG features:
editing, coniral codes, report headings, sequential
access files, direct access {iles, indexed soquontial
access metheds, random files, addrout, chaining.
addition. subtraction, multiplication, division, xfoot,
sqrt, move, move zong, compare, zone test, bit
operations, branching, look-up operations, setling
tndicators, subroutines, lorce, exception reports,
display. read, chain, debug. and basic I0 with
devices, The Cromemco RPG 11 compiler does not
recognize the invert edil operation.

Existing RPG Il source programs may be ported
to Cromemeo machinegs (in particular, those
wrilten lor IBM System/3]. bul may require somea
editing before being recompiled with the Cromemco

EPI Il compiler. Some RPG 11 files may require format
changes for compatibility with Cromemes BPG I for-
mais. A utility program is provided with RPG 1o move
files from IBM 3740 format [single-sided, single-
density] 8" diskettes to Cromemeco format disks of all
types. or vice versa, This ulility can also translate
EBCOIC filas into ASCI files during the transfer
Process.

Cromemeco RPG running under the CROMIX oper-
aling syatem may also use 15SAM [Indexed Sequential
Access Method] files accessed through Cromemco
CROMIX KSAM, These files may be created by other
Cromemco languages such as FORTRAN, COBOL., C,
or Assembler. Similarly, these other languages may
uss KSAM files created by BPG 0L The RPG software
package containg the sofltware necessary 1o use
Cromemco KSAM. Additional KSAM software (sup-
plind with the KSAM soltware package) is necossary
to use Cromemco ESAM with other languages.

A position-oriented screen editor program which
displays the current line and column number fo ease
RPG source file editing is also included in the
Cromemco RPG 11 soltware package.

The Cromemco Z-80-based RPG Il software pack-
age (with the exception of the ISAM hile access
poriion of RG] is designed for use on Cromemco
compuler systems using either the CDOS or CROMIX
operating systems. Those users of the ISAM file
access porfion must use RPG with the CROMIX
operating system,

o



SOFTWARE TOOLS

MODEL WPS
Word Processing System (Formatter 1)

The Cromemeco Word Processing System is a comb-
nation Screen Editor and Formatter for the prepara-
tion of documents, Documents are propared as a two-
step process. First the text is entered as a file using
the SCREEN Editor and then this file is formatted
according to simple yel comprehensive commands
using the FORMATTER Il program.

The Cromemco Screen Editor displays an entire
screen of information during the editing process, A
cursor in the display can be readily moved around
the screen io add, delete, or change information.
Special foatures of Cromemco CRT terminals such as
cursor positioning, blinking fields, and clear 1o end of
line/screen are used 1o simplify operation 1o the Dell-

est. The Screen Edilor prompis the user automatically

by using the top line of the screen display as a menu
of command choices.

With Tormatting commands inserted in the texi,
lines al 1exi may be lefl- or cight-justified or centerad.
Key words can be noted and included in an alphabe-
tized index which is automatically prepared, Page
numbers can go as high as 9099 for long documents.

Taxt may also ba underlined, superscripted, sub-
scripted, or displayed in boldface when the output is
printed on a letler qualily printer such as the
Cromemco 33858, The Cromamco Formatier [1 also
has commands conirolling line spacing, page titles
and subtitles, top. bottom, lefl and right margins,
figure spacing, lah settings, and page length.

The Cromemeo Word Processing System is designed
for wse on Cromemes compuler syslema waing either
the CIOE or CROMIX operatling systems,




SOFTWARE TDOLS

MODEL DEM
Data Base Management System

Cromemeo's Data Base Management System [DBMS)
is an advanced software packege which can be used
for & variety of applications such as crealing mailing
ligts, phone lists, customer lists, atc. The DBEMS uses
a powerful multi-keyed, indexed sequential access
method of organizing the data base so that informa-
tion can be retrleved quickly and easily.

The Cromemco DBMS is a modular, uncomplicated
sysiem that was especially designed for ease of use,
The DBMS does nod require user programming and
includes operator-orienied prompis from the screen.

To create a data base, an operator simply specifies
the leld attribules and then specifies the methods by
which the data can be retrieved [e.g.. by state, hy
name. by stale by city by name, olc.).

The system overcomes the limitalions of kev-access
methods in that multiple keys to the data base can he

deflined and redefinad at any time. Storage space for
the key files can also be deleled as desired and
recreated at a later time,

Cromemeo DBMS also includes a Dala Base Raporter
[DBR) package that can be used o create special
reports [rom the data base in a variely of user-
speciflied lormals. Some of the powerful fealures of
the package include the abilily to produce mailing
lakal programs: the ability to perlorm calculations
such as subtotals, averages, counis and percentages
on numeric dafa ilems; the akbility lo print report
headers and trailers automatically; the ability to sort
records in the body of a repart by one or more felds:
the ability to keep track of page numbers in a report
g0 That they may be printed ouf any lime in the headoer
or tratler; and the ability to sort on subscripled
portions of a field.

i
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SOFTWARE TOOLS

MODEL SG5
SDI Graphics Software

Cromemeo's SDI Graphics Sofltware is o develop-
ment package for the high-resolution graphics system
which includes a full range of powerful, human-
oriented commands that operale from such high-level
languages s BASIC, FORTRAM, RATFOR, and C.
Consequently, the Cromemcoe graphics software pack-
age significantly decreases programming lime and
thus facilitates the development of graphics
applications.

For those using the graphics software package, the
subroutine calls provided are sullicient to fully utilize
all the capabilities of the Cromemco SDI high-resolu-
tion graphics board, These subroutines allow 1he user
a number of powerful capabilities, including: Tast line
generation; fast generation of regular shapes such as
circles, reclangles, and polygons: area fill of these
shapes in a designated color al video rates; text
generation and rotation: the ability to CLIF which

eliminates problems which might arise [rom trying o
plot outside the screen area: and the ability to scale
the display area of the work page.

The programmer can generate and display an
image in high resolution (756 = 484) points as well as
in 16 color medium resolution (378 « 242] points using
the same system. The software and hardware permil
the user to select 16 colors for the color map [rom &
palette of 4086 colors. The contents of any color in
the color map can be modified by the user with o
simple defline color command. In addition, when pro-
gramming in FORTRAN or Assembly language, the
programmer has the oplion of creating color maps
using the command CMAPGEN,

This development package is written for both ease
of use and to take full advantage of the SDI hard-
ware — congequently, it is exiremely [ast and very
afficient,




SOFTWARE TOOLS

MODEL RBTE
Remote Batch Terminal Emulator

Cromemco’s Remole Baich Terminal Emulator
[RBTE] package enables Cromemeo computers to
funclionally emulate IBM 3780, 2780 and 2770 dala
terminals using the IBM Binary Synchronous
[BISYNC) protocol.

Besides allowing communication with mainframes,
the RBTE package allows Cromemeo compulers {o
gand files to sach other or to other computer syalams
over dial-up, leased, or private phone lines. The
BISYNC protocol assures error-free transmission and
reception of data even over noisy phone lines.

Data rates from 1200 to 9600 baud are supported
with this package. Data may be transferred trans-
parenily or nop-dransparently. Complete and fully
automatic conversion of data [rom ASCI 1o EBCTHC
or vice versa is provided as required.

Determining which type of terminal the BBTE will
emulale s done by specilving confliguration param-
eters. These may be specified manually by the RETE
operator or edited into o text file, The file may then
be specifled in the command line to RETE and will
automatically be read when the program is started.

The BBTE system ufilizes the Cromemco 10 Proc-
essor board (I0P], which provides mulli-processor
capability Tor the 5-100 system, and the Cromameo
QUADART serial communications interface board
which supports asynchronous, synchronous, and
SDLC mode protocols.

RETE has an onlineg diagnostic trace. This allows
the user to (race internal commands given lo the
Communications Manager which runs in the [OF board

and handles all of the primitive I'D lunctions, The
diagnostic trace also traces the status returned from
the Communications Manager and the BISYNC data
link control characters, This feature virtually elimi-
nates any need for a datascope to verily proper
communication performance.

Once RETE has bean initialized and configured, it
enfers gither the unattended or attandad mode. No
operator interaction is necessary when the unatiended
mode has been selected. Alter the telephone connec-
tion has been established, RBTE aulomatically begins
o transmit/receive cycle, The file{s] are transmitied
ome @t & time antil all files have been sent, After the
transmission of each file, RBTE allows one file to be
received, IT no file has been received after a selected
time interval, RETE will begin transmilting any next
gueuad file. This cycle continues untl] all specilied
files have been transmitled and received or until the
line is disconnected, Status messages indicating the
progress of the communication are displaved in the
slatus window.

The RBTE software operates under both Cromemco
single-user, CINS and multi-user CROMIX operating
sysiema. Under CROMIX, redirecied inpul may he
usod to automatically control all aspects of RETE
operation. This can provide a totally self-controfled
communications facility.

An offline diagnostic test is provided with REBTE to
verily correct operation of the I0P, QUADART,
modem cables and the medem iself. All relevant
modem lines are tested.

0y



Cromemco SOFTWARE TOOLS

MODEL IDS
0P Development Software

The 10P Development Software package is designed The devalopment package also has software to up-
to support the I'0 Processor [IOF) and QUADART load and download programs between the IOP and its
interface boards, The V0 Processor board allows the host Cromemeco computer. A sophisticated DEBUG
Cromamco user to have multiprocessar capahility in program |5 included swith Tacilities to TRACE, sef
a Gromemco system. hreakpoints, and examine and modify registers.

The QUADART board permits serial communica- Once the 10P software is debugged on the host
tions in four independent channels, each with maching, it can be transferred into the IOP RAM
complete handshaking for modems. using the download program.

The IOP Development Sofiware package offlers The asynchronous drivers provided with the pack-
everything needed to interface the QUADART to age are designed to be used with standard Bell 113C,
asynchronous modems, In addition, the sofiware 103]. or 212A modems or equivalent.

contains a setl of software toals to permit the user W
develop IOP-resident software,




SOFTWARE TOOLS

MODEL COLL
Overlay Linker Software Package

Cromemeo’s £-80 Overlay Linker permits construe-
tion and execution of progroms that are too large 1o
fit into available memory. To do this, the programmer
first writes the large program in modules, The Over-
lay Linker program is then used to build a treelike
structure of overlays with the modules.

The result is a program that executes by loading
into memory only those modules that are necessary
at any given time. As overlays become inactiva, their
memory 8 reclaimed for use by subsequent overlays,

The Overlay Linker is designed to link the standard
relocatable files produced by the Cromemeo Macro
Assembler and the language compilers, including C,
COBOL. and FORTRAN. to produce executable object
files.

The Overlay Linker can load any standard
Cromemeo file that does not include absolute loading.
It can also manage an arbitrary number of common
blocks and it can create an arbitrary number of ovar-
lays, each in a separate file on disk.

Commands can be given o the Overlay Linker as a
paart of the commeand line, from the console in
responae to prompis, from a [ile, or any combination
of the above.

The linker also generates an extensive load map
which may be written to a [ile. Parts of the map may
be displayed on the console at any time.

A relocatable library file manager in the Linker
program can ba wsed o bulld lbearies of common
user roulines. It can also be used to convert run-time
libraries supplicd with the various languages lo
random aceeds formal for faster linking,



SOFTWARE TOOLS

MODEL KSAM
KSAM File Access System

Cromemen's KSAM [(Keyed Sequential Access
Method] software package is & fasl, powerful [ile
neeess svsiem for Cromemon's Z-80 CROMIX multi-user
multi-tasking operating system, With KSAM. a pro-
grammer can create files where data is accessed by
content rather than by location, This is especially
waaful in applications: wheee il is impoctant 1o keep
track of and have easy access to large data bases of
information such as customers names, addresses,
phone numbers, elc,

Up to seven keys (such as name and address) can
b dielined by the user, KSAM will automatically
maintain all the indices and data files. Keys can be
specified to be either unique or non-unique, depand-
ing on the application, To assure extremely fast
record access time, KSAM vaes a sell-balancing
B-TREE index file structure.

Data can be added, changed or deleted dynamical-
ly. KSAM incorporates the CROMIX operating

systems’ record level locking facility which mainlains
data integrity even if two different users altempt to
change the same record simultaneously.

The package Includes the manu-driven KSTAT
utility which facilitates KSAM file manipulation.
With KSTAT the user can create, load, copy, erase,
anad unload Mles and enable/disable audit trails. This
gudit trail facility. which can be turned on and off
aunder control of KSTAT, is o unique KSAM featurse, It
allows the user to record every transaction in a sepa-
rate file. This capability is particularly useful if the
user needs o reconstruct a KSAM file alter & power
failure or operator error.

The package also includes KSAM libraries and
equate files for COBOL, FORTRAN, RATFOR, C, and
280 Aszembler so that programmers can wrile pro-

grams in these languages which directly manipulate
ESAM files,



END-USER TOOLS: THE MASTER SERIES

MODEL WRMR
WriteMaster Word Processing System

|

Cromemen’s WriteMoster sofiware is o display-
orlented, word processing program thal is designed
to be both sasy to use and easy to learn, WriteMaster
incorporates a command structure thal approximates
the flow of natural language and is easy for an
operator to understand,

WriteMaster provides commands and single key-
stroke functions that make document creation simple.
First, the program is display oriented so the text dis-
played on the screen appoears exactly in the form it
will have when printed. For eaze in text formatling,
the program has commands such as: alignment of lel
margin of all or any part of user-specilied text: lelt
or right justilication of text with optional incremental
spacing: automatic word wrap; automatic page boun-
dary display; variable line spacing; page numbering
and heading insertion; line centering: and single-key
alignment and lefl-rightl justification vsing function
keys,

Text editing features include extensive find and
replace capability, including general category and
user-speciflied category search: variahle-apeed file
scanning; & compleie set of jump to commands includ-
ing jump to & specific page; temporary storage and
movement of text ingartion from disk [les: and block
storage of text subsections to disk.

Additional features included in this packege are a
complete menu system avatlahle in confext by a single
keysiroke, a single keystroke usar HELP command,
automatic command input spelling correction,
complete file maintenance from within the program,
amnd an emphasis on simplicity of operation at all
levels,

The WriteMaster Word Processing System |s de-
signed for use on Cromemeo compuier systams using
either the CDOS or CROMIX operating systems.



END-USER TOOLS: THE MASTER SERIES

MODEL SPMR
SpellMaster Proofreading System

Cromamco’'s SpallMastar s an interactive spelling
corréction program. The SpeliMaster program will
examing any text lile and compare each word in the
file to & comprehensive set of spelling dictionaries,
When a spelling that is not in one of the dictionaries
ig located, the program displays the questionable
word, s context, and usually an educated guess as
to the proper spelling. The user may then accepl the
original spelling, wse the guess, edit the word andlor
contexi, or requesl the program to make another

LSS,

The SpellMaster program is very comprehensive,
The program's disk-resident master dictionary con-
tains over 100,000 words. All words are checked
againat the dictionary, including possessive forms.
A hyphen at the end of 8 word s also distinguished
from one in the middle of a hyphenated word and
handled carrectly.

The SpellMaster program is both fast and efficient,
Each word is checked in the sequence in which it
appears in the source document. Originally, this

would require a dizk access [or each word. Spell-
Master, however, keeps a 15,000-word subset of the
master dictionary in the computer's BAM memory.
This internal dictionary, which can be accessed very
rapidly, contains the most commonly used English
words, Through repeated use, these words thal are
unique to the user's profession can be automatically
added to the internal dictionary, Thus, over time,
SpeliMaster “learns™ the spelling patterns and word
usage of the perzon operating the program.

The SpellMaster program is exceptionally easy lo
use. All commands are single keystrokes selected
from a ona-line menu displayed across the top of the
terminal’s screen. Tha overall set of menus is ergan-
ized in o lree structure such thal a new menu 5 dis-
played in response to each command the user enters.
Most menus include a HELP facility.

The SpellMaster Proofreading System is designed
for use on Cromemco compuler systems using either
the CDOS or CROMIX operaling svsloms,




END-USER TOOLS: THE MASTER SERIES

MODEL SLMR
SlideMaster Graphics Editor

Cromemco's SlideMaster Graphics Editor is an
extremely useful tool for creating graphics and 1exi
displays. The package greaily facilitates the develop-
ment of graphics for business statistics and charts,
art and ilustration applications, and a wide range of
applications such as medical imaging. circuil design,
and architectural drawings.

The package is designed to be used with the
Cromemoo 500 graphics system which can be used 1o
display color or black-and-white images with up 1o
786 x 484-point resslution on our high-quality
RGH-13 monitar.

The SlideMastor software allows a user at a work-
astation consisting of any Cromemoo microcompuler
with graphics capability and a digitizing tahlet and
pen to create images interactively. The user need not
have any prior knowledge of computer programming
languages. To create images, the user may choose
from over 75 powerful design functions from a menu
on the digitizing tablet. The picture being created
appears on the RGE monitor. These images may then
be stored on or retrieved from disk at the press of a
pien. In Tact, with just the press of a pen. the graphics
and texi being generated can be erased, changed,
moved, enlarged or manipulated in a variety of ways.
The menu provides various pen and brush selections;

i color pallet; the capahbility 1o generate circles,
ellipses, lines, and lext; zoom and pan functions; and
a wide range of additional capabilities,

Onee the images created have been stored on disk,
they can be displayed “slideshow™ fashion, moving
forward and backward through a sequence of images,
al the touch of a key.

SlideMaster also provides a host of housekeeping
functions. Depending on the hardware configuration,
the user can build up to six full 48Kh images &l once,
moving parts of any one image to another image.
Backup buffers greatly reduce the possibility of un-
recoverable errors. The user can thus have from one
Io gix images in RAM memory for instant recall and
hundreds more stored on disk,

Sophisticated compression’'decomprassion sofiware
allows 4BKD images (o be stored on disk in extremely
compact form — sometimes laking only 4Kb of disk
space. This compressed sforage format is also
universal between other Cromemco SDI software
packages such as 5G5S and FontMaster software.
Thus images generated in a program created with one
of these packages can be adited using SlideMaster.

The SlideMaster Graphics Editor is designed for
use on Cromemon syslems using the CDOS operaling
svstam.

",



END-USER TODLS: THE MASTER SERIES

MODEL FOMR
FontMaster Graphics Text Image Generation Package

Cromemen's FontMasgter soltware package is a
poweriul fool for creating graphics images consisting
of text and charts, The packege facilitates the devel-
opment of business presentations such as markeling
[orecasts, training materials, sales charis, and the
like. FontMaster allows complete control over the
calors and fonts which are used, as well ag allowing
portions of the text to be highlighted in [rames of
contrasting color,

Images may be created using any mixture of ten
slandard fonts which are supplied with Fonthlaster.
These include fonts for Helvetica, Cheltenham, Rondo,
Radiant. and Bembo Italic. In addition. FontMaster
may be used lo generale special character sels [or
scientific work or international character sets for
languages such as Chinese, Japanese, and Arabic.
Cmee these fonts are develaped, they may be used
(and mixed] to produce presentation images as well.

The font character sets are interactively edited
with an easy-to-use, menu-driven program which does
nol require prior programming knowledge. Once
these character sets are created and saved, they may
be used in one of two ways: they may either be coms
pllad into picture images with the FIXMAKE image
compiler, or they may be displaved by using standard
wrile-text graphics calls with the SD] Graphics Safl-
ware package.

The text editing of the images being produced, as
wiell as the compiling using the PIXMAKE image com-
pller, can both be performed on a non-graphics sys-
tem for later display on a system equipped with 501

graphics interface hardwars, This means that it iz
posaible to have a large group of workstations used
for imege editing and creation, with all workstations
being served by a centrally-located SDN display
system.

FontMaster also comes with a presentation pro-
gram that allows images created with FontMaster.
SlideMasier, or SDI Graphics Software packages to
be displayed like slides, either manually or in a timed
automaltic sequence. The automalic sequence can be
uzed for presentations by wsing the self-repeating
made of ils operation. Manual presentations are easily
and professionally done using the standard Kodak
slide projection remote contral swiltch supplied with
FontMaster (which connects easily to a TUART in
your system]

Sophisticaied compression/decompression soflware
supplied with FoniMaster allows 48Kb images to be
stored on disk in extremely compact Torm — taking
as litlle as 4Kb of disk space. Not only does this
mean that many more slides may be stored on a disk,
but disk loading time is kept to o minimum.

The next slide iz automatically loaded into the free-
frame bulfer [on two-bufler SDI systems] while the
current slide is being viewod,

The FontMaster Graphics Text Image Ganeration
goltware package s designed for use on Cromemco
computer systems using either the CDOS or CROMIX
operating syslems,



END-USER TOOLS: THE MASTER SERIES

MODEL PLMR
Financial Planning Package

Cromemen's PLMR is a financial planning and
general-purposs numeric analysis package. FLMR
provides aulomalic spread-sheel analysis for a
varlely ol applications including linancial planning,
cost accounting, sales forecasting, production plan-
ning. cash Mow analysis, and scientific data analysis.

With PLMR, the user can easily modify the formal
to mool the requirements of any project. Since the
program aulomatically recalculates all appropriaie
tatals with each new entry, tedious hand calculations
are eliminated. The PLMR program can produce a
ledger and balance sheel. a charl, a bank statement,
an expenseé account e, dF ANy ane ol & va riely of
formals the user designs for specific business,
engineering, and scientific applications.

A key feature of the program, and the basic calou-
lating toal, s the plansheet. Under Cromemeo’s
CROMIX operating aystem. a single plansheat can
include up to 10 separate pages, over 1000 lines, or
up to 130 columns, allowing the program fo accomos
date very large projects,

The terminal screen provides the user with a
window for viewing and entering data on a portion of
the planaheetl. The user can move (2orall] the window
up. down, left, or righf, to access various portions of
the plansheet when needed.

The plansheet is comprised of two separate and
distinet sections, the mairix area and formal area.
The malrix area is a rectangular array of columns
and lines which is reserved for numeric entries. With
Cromemecn's CROMIX operating system, the area

available for numeric entries in each page is 13
columns across and up to 101 lines, In COOS, each
page ks 13 columns and 31 lnes.

The formal ares is reserved for descripiive infor-
mation such as line and/or column captions and proj-
et fitles, The program operates as a word processor
in the [ormal area, o the wser can Lype in the appro-
priate labels for each line or column. The program
guides imput by preventing access to protected fields
and limiting restricted field entry to the proper type
af data. A lerminal beep signals any eniry error.

A powerful fealure of the PLMR program is the
DEFINE command which allows the user to easily
produce simple arithmetic calculations or even the
most complex calculations required for very sophisti-
cated applications. Using the DEFINE command the
mathematical relationships batween line and column
entires may ba specified by the user. Thess specifica-
tions or equations may include line/column numbers
or alphanumeric labals representing lines and col-
umns, arithmetic and relational operators, and func-
tivns [such as SUM. REPEAT, [F-ELZE-ENDIF, ABS,
EXP. MIN, MAX, AVG).

When entering or changing definitions through the
DEFINE command, it becomes extremely important to
check the accuracy of the data, PLMR can do this [or
the user with the VERIFY command. VERIFY will
examing the define formula and recalculate all
plansheel data to make sere that the planshect is
consistent with the delinitions for every line and
column.



ENO-USER TODLS: THE MASTER SERIES

MODEL STMAR
StatMaster Statistical Analysis Package

Cromemco’s StatMaster software package is an
interactive statistical system that makes analysis of
numerical data extremely easy, StatMasier supporis

the statistical analyses that are most frequently used

in business and research, including: mean, standard
deviation., median, histogram, {-test, analysis of vari-
ance, chi-square, linear correlation and regression,

multiple linear correlation and regression, and non-

linear [polynomial] correlation and regression.

With SiatMaster, data can be entered into an
analysis directly from the keyboard, or the analysis
function can be instructed to read the dets from &
file. Data files can be created and maintained using
gither the Cromemes WriteMaster Word Processing
Systam, Cromemco Screen Text Editor, Cromemcn
Data Base Heporl [IXBR] generalion system [rom
Cromemeo DBMS data base files, or user programs.
StatMaster conlains several uiility functions that
facilitate the use of data [iles.

The resulis of StaiMasier analyses may be saved
in files as wall as being displayed on the screen.
These result liles may then be incorporated into
either WriteMaster or Screen Editor text files.

StatMaster also contains a powerful statistical
calculator that can be used to perform arithmetic
calculations and simple analyses [e.g., mean and
sltandard deviation]. The calculator can be used to
creale data files of transformed scores thal can be
further analyzed during StatMaster's statistical
analysis functions.

StatMaster's menu-oriented and conversational
mode of operation is very easily mastored. In addi-
tion, HELP functions in every menu provide brief
reminders of how 1o use the package.

The StatMaster Statistical Analysis package is
designed for use on Cromemeo systems using either
the CHOS or CROMIX operating syslems.










GENERAL INFORMATION

DEDICATED TO QUALITY

Cromemco, Incorporated, the world's largest and
most successful 5-100 based microcomputer manu-
facturer. is known for high-guality, high-reliability
products.

Gromemco has, from the beginning, sel a goal of
building “tomorrow’s computers loday.” We place
tremendous importance on continuing R&D on systam
products, software, manufacturing and testing tech-
niques, and support for our many customers,
Cromemeo products have achieved a world-wide
reputation for high quality al a reasonable price.

The company operates its oflices, laboratories, and
manufacturing facilities in a modern complex in
Mountain View, Californin. Every step in the manu-
facturing process is controlled in-house and consider-
able attention is paid to guality control and reliability
engineering.

Every product, whether it's & single board or the
mosl complex compuler, is thoroughly tested and
burned-in before leaving the factory.

More than 50,000 Cromemco computers are now al
work around the world, Acceptance has been world-
wide thanks largely to a strong network of experi-
enced dealers and distribulors.

Cromemeo has been recognized by leading industry
pxperis as one of the fastest growing corporations in
the country and now ranks among the top 100 firms
in the dala proecessing industey. The advanced, high
quality software available fo our customers is one
reason why Cromemeo systems are oflen used in
applications where maximum reliability is essential:
business and linance, engineering and confrol,
medicing, and scientific ressarch.

And since we have always used extensive engi-
neering to make our systems rugged, many of our
customers choose Cromemeco systems [or applications
in tough environments: industrial process contral,
offshore oil rigs, robotics, ship-board and in-flight
systems.

Manufacturing: Ouality builds reliability

Since 1976, when our first systems were iniro-
duced, we have recognized the value of close quality
control over every step in manufacturing.

The value to our cuslomer is consistent, reliable,
repeatable performance—board to board, system to
syslem.

The value to Cromemco has been in seeing our
boards and systems sccepled throughout the com-
puter world as quality standards, as documented in
a recent study done by Bunker Ramo for the 11,5, Air
Force,

The fact that our products are being widely used
by the most demanding systems integrators of engi-
neering and office systoms is quiet testimony (o the
excellence of our manufacturing process and quality
contral.

It starts &t incoming OC

All components are hot-rail tested against the
manufacturer's toughest specs, then put through DC
parametric tests for all device Tunctions.

Bare boards are checked for shorls and opens and
baked for 24 hours prior (o assembly.

Complex L5I devices are pretested on specially-
designed test syslems.

We maintain constand vigilance over quality
throughout the assembly process. We parform a
variety of visual and computer-controlled electrical
inspections on every assembled board to make sure
evary device is functioning properly. Every part of
evary syslem is thoroughly checked to ensure reliable
operation of equlpmeaent.

By the time our 5-100 boards or syslems are
packed for shipment, sach has already run
guccessfully in our own test area, has passed a
complex series of performance tests and has gone
through a sustained burn<dn test. Quality controls,
uniformly and consistently appliad, are the only way
ko assure long-tarm reliability.

Service closes the loop

Finally, to close the quality loop, we give our
customers the best possible documentation, training,
and field support because we know that leng-term
profitable growth will come only from completely
galislled end users. We have worked hard to build
and keep a reputation for concerned, capable,
professional service alter the sale, Third party
on-aile maintenance service is available nationwide
to Cromemeco customers from TRW Customer Service
Diwigiomn.

INTERNATIONAL ASSOCIATION OF
CROMEMCO USERS

News on products and applications is available to
the world-wide base of Cromemco users through the
International Association of Cromemco Users (ITACU)
an independent users group formed in 1980, The
purpose of the IACL is to acl as an independent two-
way communications center for Cromemco users,
Through their publication, I'0 NEWS, the Asaociation
sefves as a clearinghouse for information about
Cromemeo products, applications, available soltware
and services, and dealers,
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SALES SUPPORT OFFICES

For additional information on Cromemes products
and services. confact one of the sales support offices
listed below,

World Headgquarters

Cromemoa, [ne

280 Barnardo Avenuse
P.O, Box 7400

M. View, CA 94039
[415) 864-7400

Domestic Sales Suppert Difices

Cromemeco, Ine.
Execulive Place 111

50 Mall Road, Suite 201
Hurlingion. MA 01803
(617] 220-2680

Cromemco, Inec.

5801-C Peachtree Dunwoody Rd.
Suite 375

Atlanta, GA 30328

[404) 3910433

Cromemco, Inc.

18040 E. Goll Road, Suite 100
Schaumburg, IL 60195

(312 490-0850

Cromemco, Inc.

8525 Dakdale Avenusa, Suite 225
Woodland Hills, CA 91364

[213) 3466690

International Sales Support Offices

Cromemco, A'S
Vesterbrogade 10
1620 Copenhagen ¥
Denmark

[45-01) 157272

Cromemens Gmbk

62316 Eschborn 1
Frankfurter Str 33-35
.0, Box 5267

Frankfurl Main, Germany
49 [0 61 DE) 48 1606
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