
Digital's Professional 300 Series
A Minicomputer Goes Micro

Photo 1 : The Professional 300 Series includes both the Model 325 and the Model 350, the only differences being the number of avail-

able slots and the option of a Winchester hard disk.

Microcomputer architecture must Wesley Melling
complement the work habits of the Professional Product Manager.
people who use computers as tools. Digital Equipment Corporation
Most managers and office workers 4 Mount Royal Ave.

perform various tasks in a given day Marlboro, MA 01752
and often switch quickly from one to
another . People who work as part of
a team spend a considerable amount
of time communicating with one
another . Digital Equipment Corpora-
tion designers took these factors into
account in creating the Professional
300 Series . They decided that new
machines must be able to perform
several tasks at once , apply the same
user interface to each task, com-
municate efficiently , and, as an added
bonus, use the same software as
Digital 's popular minicomputers.

The Professional 300 Series consists

of two models that differ only in
storage capability and slot space. The
325 has one dual floppy-disk drive
and three option slots and can be
upgraded to a 350 model, which has
an optional Winchester hard disk and
three additional slots.

These personal computers are real-
ly desktop-sized versions of the
PDP-11, one of Digital's popular
minicomputers . Both models share
the PDP-11 instruction set and mem-
ory management and provide the user
with about 90 percent of the through-

put of a PDP-11/24. Both have an
operating system based on Digital's
RSX-11M +. For the user, this means
that software applications developed
for more than 500,000 installed
PDP-11 and VAX systems are candi-
dates for easy migration to a desktop
personal computer.

Three major components-the sys-
tem unit, the monitor, and the key-
board-comprise the Professional
300 system (see photo 1). The system
unit contains the processor, memory
options, power supply, and mass
storage in a case that measures 231/4
by 14% by 61/2 inches. The main logic
module contains the F-11 central pro-
cessing unit, a chip set equivalent to a
PDP-11/23-Plus (see photo 2). Its in-
struction set includes 87 instructions
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and eight addressing modes of either
16-bit words or 8-bit bytes. Although
the system works with 16-bit ad-
dresses, providing for 64K bytes of
logical address space, the Memory
Management Unit (MMU) constructs
22-bit addresses that allow up to 4
megabytes of RAM (random-access
read/write memory).

Two memory modules totaling
256K bytes of RAM connect to the
main system logic module with 40-pin
connectors without occupying an op-
tion slot (see photo 3). The standard
configuration also includes 16K bytes
of ROM (read-only memory) and
32K bytes of RAM for bit-map con-
trol. Options requiring extra memory
include the necessary additional
RAM on the option module. A non-
volatile clock and RAM use a
rechargeable nickel cadmium battery
to maintain the time and date even
when the system power is turned off.
Each Professional System also in-
cludes a unique 47-bit identification
ROM that is readable from software
and can be used for either system
verification or as part of a piracy-
protection scheme.

A 208-watt power supply that
comes with an integral fan handles a
Professional 350 equipped with all
available options. The disk-drive
units are easily accessible from the
front of the chassis. Both Professional
Series systems come with an RX50
dual-disk subsystem that is capable of
storing up to 800K bytes of formatted
data in fixed-length blocks on two
51/4-inch floppy disks. This sub-
system includes a separate single-
board controller module and exten-
sive internal self-testing and
diagnostic firmware. An optional
5-megabyte Winchester disk is
available for the 350 model. The 350's
module cage contains six slots for the
addition of peripherals. In the stan-
dard configuration, one slot is oc-
cupied by the floppy-disk controller
and another is taken by the video
controller. The back panel of the
system unit enclosure has connectors
for a serial printer port, the video
monitor port, an RS-232C/423A
serial-communications port, AC
power, the telephone-management
interface, and a 16-pin Ethernet plug. avoid occupying an expansion slot.

Photo 2: The F-11 chip set provides users with the power of a minicomputer in a
microprocessor-based desktop computer.

Photo 3 : By using daughter boards for additional memory, the designers were able to
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Figure 1: A block diagram of the Professional 350 system.

The Professional's designers as-
sumed that managers and office
workers rarely work alone . Instead,
they spend their time communicating
with others and accessing data from
larger computers, activities that re-
quire powerful and concurrent com-
munications facilities. The standard
communications port on the Profes-
sional handles asynchronous or syn-
chronous communications. By using
available software, the system
manages VT102, VT125, 3276 BSC,
3276 SNA, and 3780 communica-
tions . Other communications facil-
ities are available as options. A real-
time interface module provides an
IEEE-488 bus interface , two EIA RS-
232C-compatible asynchronous ports
that are programmable from 50 to
9600 bps, and a 24-bit bidirectional
parallel port. An Ethernet connection
is also provided at the rear of the
system unit, although currently that
connection is supported by neither an
option card nor software.

A 12-inch monochrome monitor
and a 13-inch color monitor are
available for the Professional Series.
The standard monochrome video
controller provides full bit-mapped
graphics with 32K bytes of memory
on the board, supporting a 960 by 240
pixel (picture element) display. An

DUAL
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DRIVE

DISK
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NON
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RAM

PRINTER
INTERFACE

DATE/TIME
CLOCK

extended bit-mapped option provides
memory for two additional bit planes
as well as RGB (red-green-blue) con-
trol for the color monitor. Both
monitors are designed to be as small
as possible to keep the computer
system's footprint-the size of the
surface it occupies-as unobtrusive as
possible.

The keyboard was designed to
meet three major criteria: it must con-
form to international standards, ac-
commodate Digital's multinational
character set, and provide user-de-
fined function keys. Using these cri-
teria and basing their work on
ergonomic studies, the designers pro-
vided 105 keys and separated them
into four logical groups. A main typ-
ing array of 57 keys conforms to the
international touch-typist layout. Im-
mediately to the right of the main
keyboard are the editing pad and the
cursor-control keys. The most com-
monly used editing keys-Find, In-
sert, Remove, Select, Next Screen,
and Last Screen-are located just to
the right of the main array. The cur-
sor controls are arranged in an in-
verted T, the most efficient configura-
tion for touch-typists. To the right of
the cursor controls is an 18-key
numeric pad that makes it possible to
enter large amounts of numeric data
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Photo 4: The use of graphic error messages is another example of the designers' goal of
reducing the confusion and complexity often associated with computers.

quickly. The pad layout is compatible
with all existing software dependent
on Digital's VT100 keypad arrange-
ment. Across the top of the keyboard
is a row of 20 function keys. Applica-
tions programmers can program all
but four of these keys. Digital's
designers also provided a special win-
dowed area at the top of the key-
board for key labels. Digital did ex-
tensive tests with computer novices to
help ensure that the functions of the
keys are obvious from their labels.

User Interface
Digital made a concerted effort on

the design of the user interface for this
family of personal computers. In all
aspects, from installation and
maintenance features to the operating
system, the designers anticipated pro-
spective users' habits and needs. A
novice user can install the hardware,
the operating system, and application
software and do minor maintenance
without technical help. The system
components assemble quickly. For
example, you simply connect the
keyboard to the monitor with a cable,
connect the monitor to the system
unit in the same way, plug the power
cord on the system unit, insert the
Winchester disk, plug into an AC
power outlet, and hit the switch. The
option cards were designed with zero-
insertion-force connectors and install
on a system bus designed to eliminate
the need for switches and jumpers.

The Professional's CTI system bus

has many notable features. Like the
older LSI-11 bus, the Professional's
system bus has 22-bit addressing and
multiplexes addresses and data by
combining 16-bit data signals with
the 22-bit address signals on 22 signal
lines. Each option module installed
on the bus generates two different
hardware-interrupt signals with an
associated register indicating the
memory location of the interrupt-
handling routine associated with this
signal. The design of the interrupt-
handling hardware makes the inter-
rupt priority independent of the slot
position.

When the user installs a module, an
option-present signal alerts the main
system logic module. Because each
option contains identification infor-
mation in ROM, the system easily
locates and identifies all installed op-
tions. Each bus slot has a fixed
address, and an option card assumes
the address of the slot it occupies.
And except for the hard disk and the
floppy-disk controllers, any option
card works in any slot.

The installation of the operating
system is equally simple. A series of
copies from floppy disk to hard disk
with software prompts guide the
way. Application programs. use a
similarly simple procedure under con-
trol of an automatic installation utili-
ty. The Professional 350 also offers
diagnostics both in ROM and on disk
that run every time the system boots.
The diagnostics for the main system

logic run first and are followed by a
segment that detects which options
are installed. Then diagnostics on
each module transfer to RAM to be
run by the central processing unit.
Error messages take advantage of the
machine's bit-mapped graphics by
drawing a picture of the system and
highlighting the failing component in
reverse video (see photo 4). All the
system's modules can be replaced and
can be removed either with fingers or
a ballpoint pen. These features reflect
Digital's belief that a user who has to
call a technician soon becomes con-
vinced that the computer is complex
and difficult to use.

Software Availability
Digital's design goals are further

evident in the company's three-
pronged software effort: the Profes-
sional Operating System (P/OS), the
Professional Developer's Toolkit, and
third-party application programs.

The operating system is derived
from Digital's RSX-11M+, an event-
driven multitasking software system.
The design team regarded multitask-
ing capabilities as mandatory. As the
personal computer becomes an in-
tegral part of the professional's work-
ing patterns, the designers reasoned,
the machine must function in the
same manner as its user , which means
working at multiple tasks.

Throughout the design process, the
goal of a consistent user interface was
cardinal. Today, some operating sys-
tems force users to have as many dif-
ferent interfaces as they have applica-
tion packages. Digital believed that a
continual proliferation of interfaces
would impose a major constraint on
the perceived usefulness of personal
computers. P/OS removes that con-
straint by making it simple for pro-
grammers to work with a consistent
user interface that controls every ap-
plication on the system. The com-
bination of multitasking, the user in-
terface, and published standards,
tools, and guides for application is a
design that responds to the needs of
the Professional's market.

In the initial release of the operat-
ing system, a single menu-tree struc-
ture, help-message handler, error-
message handler, and a common file
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Figure 2 : The Telephone Management System incorporates voice and data communica-
tion through telephone connections.

Application

Word processing

Calendar/tickler

Spreadsheet

Graph

Decision support

Project management

Data management

Statistics

Product; Company

Prose, Prose Plus; Digital Equipment

Executive Desk Set; Cortex

Advanced Visicalc; Visicorp

Visiplot/Visitrend; Visicorp. Corgraph; Cortex

MAPS; Ross Systems

micro/MAPPS; Structural Programming Inc.

Visifile; Visicorp. NPL; Desktop Software

SPSS; SPSS Inc.

Table 1: Professional Series users have access to these application software

packages, which incorporate the consistent user interface.

structure characterize the user inter-
face. While the hardware architecture
makes it possible to take advantage of
windowing and various cursor-posi-
tioning schemes such as mice or bit
pads, the software design team felt
that the first priority should be estab-
lishing a consistent interface. The
other options will evolve as users de-
mand them.

For an example of how the user in-
terface works, consider what happens

when you want to use a new applica-
tion package on the Professional sys-
tem. First you insert the disk and call
the automatic application installation
utility , which copies the program into
the program library. At the same
time, the utility copies the error
messages into the appropriate library,
puts text in the help library, inte-
grates the application 's menu into the
menu tree, and places the name of the
application package in the main

BACK PANEL

TELEPHONE CABLE

menu . During this process you can
also rename that application program
or position it at a particular place in
the menu tree. All of the application
programs Digital developed use this
same installation approach. One ad-
vantage of a consistent user interface
is that you can get online help at any
time simply by pressing the Help key.

Other P/OS features include a file-
structure protocol identical to that on
PDP-11 and VAX systems, which
makes file transfers between the Pro-
fessional and those systems much
easier . A set of file services, print ser-
vices, disk utilities, and a memo
editor called PROSE are included
with the operating system. The
designers also furnish an interactive
BASIC interpreter, PRO/BASIC, to
meet the user's everyday program-
ming requirements . PRO/BASIC is a
compatible subset of Digital's BASIC-
Plus-2 and VAX-11 BASIC, the only
exception being that the PRO/BASIC
has additional graphics commands.
Features of the language include 31
character variable names , extended
IF...THEN ... ELSE statements,
single and double precision, program
chaining, and online help.

Development Tools
For special applications that re-

quire the user to design custom soft-
ware, Digital has provided the Pro-
fessional Developer's Toolkit. This
package of tools lets a programmer
use the power and resources of a VAX
or PDP-11 minicomputer to write
programs for the Professional Series
microcomputers. The Toolkit supports
seven languages (see box on page 102)
and contains programming utilities
RMS (Record Management System),
FMS (Forms Management System),
and CGL (Core Graphics Library).

In a typical development scenario
on the Professional, a programmer
enters and edits source code using
PROSE. Then the programmer uses
the communications utilities provided
with the Toolkit and takes advantage
of the identical file structure pro-
tocols to pass the source code to a
larger PDP-11 or VAX system. The'
minicomputer compiles the code and
transmits the result back to the Pro-
fessional system, where the program-
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The Professional Developer's Toolkit supports these languages:

BASIC-Plus-2 is an extended BASIC
compiler that offers structured pro-
gramming constructs; access to
global variables , functions, and
constants; and support for implicit
-ir explicit data types.

FORTRAN 77 is an extended imple-
mentation of the ANSI (American
National Standards Institute) subset
Fortran-77 standard (X3.9-1978).
Professional Tool Kit FOR-
TRAN-77 contains many of the full-

set language features and extensions
not included in the standard. Full-

language features include double-

precision and complex data types,

intrinsic functions , exponentiation
forms, format editor descriptors,
and generalized DO loop param-
eters.

COBOL 81 is based on the 1974 ANSI

COBOL Standard (X3.23-1974)
and includes some of the features

planned for the next standard.

DIBOL allows for the use of P/OS
system services while maintaining
many of the standard DIBOL fea-

tures found on VAX/VMS,

RSTS/E, CTS-300, and CTS-310.

mer uses an interactive debugger to
refine the program. Later, the pro-
grammer uses the frame-development
tools to create menus and error mes-
sages for the program. Additionally,
an application-builder program
creates floppy-disk copies for
distribution. Finally, the programmer
may develop algorithms that use the
identification number located in
ROM to combat software piracy.

A Toolkit style guide helps pro-
grammers maintain the consistency of
the user interface. For example, ex-
ecution of a command should be in-
itiated by pressing the DO key rather
than Enter or Return. Digital's design
goal is that end users will get some
applications programs from Digital,
some from their own programming
staff, and some from third-party ven-
dors, but all the programs will look
and act as if they came from the same
programmer. Already, Professional
Series users have access to software

that has been developed with the con-
sistent user interface (see table 1).
Much of this application software is
also available for both the Profes-
sional and Digital's larger systems,
and the common file structure pro-
vides an easy migration path to
established minicomputer software.

Telephone Management
In another example of designing a

personal computer around the work
habits of the user, Digital introduced
a Telephone Management System

(TMS) option (see figure 2). A poten-
tial user of the Professional system
probably spends at least 20 percent of
the day on the telephone. That time
can be made more productive by
using TMS, which lets the computer
maintain a personal directory of
numbers, dial calls, log and file
messages , and answer the phone
when necessary. Additionally, TMS
can provide facilities for dictation
and transcription. Perhaps most im-
pressive is that the TMS hardware
will support composite documents,
which combine text, graphics, and
voice-which are necessary com-
ponents of the automated office.

The TMS has three components: a
controller board that fits into the
option-card cage of the system unit,
an attachment plate that goes on the
rear of the system unit, and an ac-
cessory box designed to resemble the
keyboard. The controller board con-
tains most of the TMS logic, includ-
ing the modems, DTMF transceiver,
tone-detection circuitry, and Codec,
a voice encoding and decoding chip.

Bell Laboratories' 103J/212A
equivalent modems provide the user
with 300- or 1200-bps (bit-per-sec-
ond) data communication over stan-
dard telephone lines, and Touch-
Tone signals can be transmitted with
the DTMF transceiver. The tone-
detection circuitry detects dial, busy,
and ring-back tones. Analog voice
signals from the telephone line or
voice unit are converted into digital

Professional Macro Assembler

Pascal is a true optimizing compiler

with an extended implementation of

the Pascal language. The extensions
assist the application programmer
in accessing P/OS system services
and simplify application design. Ex-

tensions include ISAM (indexed
sequential-access method), sepa-

rately compiled procedures, sets of
up to 256 elements, 31 character
identifiers, FIND and LOCATE I/O
procedures, and an OTHERWISE
clause for the CASE statement.

C (available from Whitesmiths Ltd.)

signals by the Codec circuitry. These
signals can then be stored on the Pro-
fessional's Winchester disk, on a file
server, or on a larger system. The
process also reverses to reconstruct
analog signals from transmission on
the phone line or voice unit. A CVSD
(continuously variable slope delta
modulation) 32K-bps encoding
scheme maintains high-quality voice
playback.

A plug-in attachment on the back
of the system provides modular-jack
connections for two telephone lines,
allowing the user simultaneous voice
and data connections. Additionally,
this attachment provides the neces-
sary connections for the user 's tele-
phone and the optional voice unit,
which contains a full telephone dial
pad, conference phone buttons, and
dictating-machine control keys. The
unit also has a speaker and a micro-
phone.

The TMS hardware operates
through a standard handset or an ex-
ternal speaker. In combination with
an optional communication-services
software package, the user can main-
tain a personal calling directory and
automatically invoke dialing of either
voice or data calls. The communica-
tions software also provides for
VT102 and VT125 terminal emula-
tion using the TMS modems and per-
mits file transfer between other Pro-
fessionals as well as to RSX and VMS
systems. The hardware's potential,
however, still remains to be reached,

Text continued on page 106
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A DEC on Every Desk?

The VT 180

The Rainbow 100

The DECmate II

The Micro/PDP-11

John J. Snyder, Ph.D.
POB 6046

Boulder, CO 80306

Digital Equipment Corporation has

developed an entire line of microcom-

puters to meet the needs of a variety of
users. In addition to the Professional
Series, the following machines are

available:

•The VT180, an 8-bit microcomputer

based on the CP/M operating system
and floppy-disk drives

•The Rainbow 100, a dual-processor
8-bit and 16-bit microcomputer based

on CP/M, CP/M-86, and MS-DOS

operating systems with an optional
hard disk
•The DECmate II, a 12-bit microcom-
puter with an optional hard disk; com-

patible with Digital's vintage line of
workhorse PDP-8 minicomputers
•The Micro/PDP-11, a 16-bit multi-
user microcomputer with a built-in

hard disk, also compatible with Digital's
line of PDP-11 minicomputers; runs six
of the PDP-11 operating systems (see

table 1 for a comparison of the Digital

lineup).

The VT180
The VT180 Personal Computing

Terminal is Digital's entry-level micro-
computer and has been available since
early last year. Actually, the name
VT180 is an unofficial designation for

the combination of a standard VT100

terminal with the VT18X option. Al-
though the VTI00 is a "smart" ter-

minal , it is not user programmable in

terms of applications software. The
VT18X option for the VT100 terminal
consists of two circuit boards that fit
inside the terminal and a pair of
51/4-inch floppy-disk drives in a
separate low-profile enclosure.

The resulting VT180 contains a stan-
dard Z80 microprocessor running at 2
MHz with 64K bytes of RAM
(random-access read/write memory).

Each floppy disk has 180K bytes of

storage, and the system can access up
to four drives in two enclosures.

The Rainbow 100
The Rainbow 100 is a dual-processor

model featuring both the 8-bit Z80 and

the 16-bit 8088 microprocessor chips.
This machine's distinctive appearance
is highlighted by the long, very thin,
detached keyboard and a video display
in a truncated pyramid barely larger
than the monitor tube itself.

The unit also has an overgrown at-
tache case, which doesn't always ap-

pear in the ads. The system unit con-
tains the processors, memory, disk
drives, power supply, and slots for
three option cards in a case that

measures 19 by 14.3 by 6.6 inches. The
unit can be mounted horizontally on a
desktop or, even better, vertically on a
floor stand to save valuable desktop
space.

The Rainbow 100 uses Digital's spe-
cial CP/M 86/80 operating system. This
system automatically senses whether

an application program has been writ-
ten in CP/M-80 (for the 8-bit Z80) or
in CP/M-86 (for the 16-bit 8088) and
then executes the program on the ap-
propriate microprocessor. MS-DOS,
from Microsoft, will also be available
and will offer the possibility of running
software developed for the IBM Per-

sonal Computer.
The standard Rainbow 100 starts

with 64K bytes of main memory, ex-

pandable to 256K bytes. The dual
floppy-disk drive stores 400K bytes on
each disk and uses one spindle motor

to spin both disks. And the size of this

package is identical to a standard
single-disk drive. A second dual-disk
drive as well as a 5-megabyte Win-
chester hard-disk drive may be in-

stalled in a separate cabinet. Color and
bit-mapped video graphics options are

also available.

The DECmate II
The DECmate II resembles the Rain-
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Specification

Word size

Processor

Main memory ( bytes)
Standard
Maximum

Operating system(s)

Optional coprocessor
Private memory
Operating system

Expansion slots

51/4-inch floppy disks
Number (std-max)
Storage per disk
Maximum storage

8-inch floppy disks
Number (std-max)
Storage per disk
Maximum storage

5Y,-inch Winchester
disk

Availability
Storage

Ports
Serial* *
External disk

Graphics
Colors
Resolution

(characters)

Prices
Base

5-megabyte
Winchester

CP/M module

VT180 Rainbow 100 DECmate II

8-bit 8-bit and 16-bit 12-bit

Z80 Z80 and 8088 DEC 6120

64K 64K
64K 256K

CP/M CP/M-86/80
(combined 8-
and 16-bit
CP/M),
MS-DOS
(16-bit)

3

2-4 2-4
180K bytes 400K bytes
720K bytes 1.6 megabytes

3 1

2-4 2-4
267K words 400K bytes
1.1 megabyte 1.6 megabytes
words

0-2
128K words
256K words

optional optional (must upgrade
5.0 megabytes 5.0 megabytes to 350)

2 2 2

- 16or4from 8 4from8
80 by 24 320 by 240 or 320 by 240

800 by 240

$1795 $3495
(plus VT100
terminal)

$4200

8 from 256
960 by 240

$3745 $3995

16-bit 16-bit

LSI-1 1/23 Plus LSI -1 1/23-Plus

256K 256K
1 megabyte 4 megabytes

P/OS (from RSX- CTS-300, DSM-11,
11 M-Plus) RSTS/E, RSX-11S,

RSX11-M, RSX11-M-
Plus, RT-11, Unix*,
others

Z80
64K
CP/M

4 6 (dual LSI-1 1 cards)

2-4 2
400K bytes 400K bytes
1.6 megabytes 1.6 megabytes

optional standard
5.0 megabytes 10.0 megabytes

2-3 6

8 from 256 (via optional graphics
960 by 240 terminal and

software)

$4995 $10,225 (without any
terminals)

$4000 (upgrade to 350) $3500 (10-megabyte

$495 $695 $695

*Unix and others are available from software houses.
**One serial port is for a printer and a second is for data communications with modem control.

Table 1: An overview of six microcomputers from Digital Equipment Corporation.

bow 100 but is a very unique micro-

computer in its own right. It uses
Digital's proprietary 12-bit 6120 micro-
processor, which executes the instruc-
tion set of the PDP-8 minicomputer
family. The operating systems are
Digital's WPS-8 Word Processing Sys-
tem and COS-310 Commercial Operat-
ing System, featuring DIBOL (Digital's
Business-Oriented Language, similar to

Professional 325 Professional 350 MICRO/PDP-11

16-bit

LSI-11/23-Plus

96K (64K words) 256K
96K (64K words) 512K

WPS-8, P/OS (from RSX-
COS-310 11 M-Plus)

Z80 Z80
64K 64K
CP/M CP/M

COBOL). With the addition of a Z80
microprocessor on a circuit card, the
DECmate II can also run a CP/M pro-
gram while the 6120 processor runs
another application.

Like the Rainbow, the DECmate II
comes with a dual-disk drive that
stores 400K bytes on each 51/4-inch
floppy disk. Another dual-disk drive
may be installed in the main cabinet. In

Winchester standard)

separate enclosures, a 5-megabyte
Winchester hard disk and a pair of

8-inch DEC-compatible (RX02) floppy-
disk drives may be included in the

system. The 8-inch drive controller
permits direct transfer of information
to and from the earlier DECmate I
machines. A graphics option of four

Text box continued on page 106
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Text box continued:

simultaneous colors is also available.
With the standard DECmate II screen,

the colors appear as different shades of

gray. A color monitor will soon be
available.

The MICRO/PDP-11
The MICRO/PDP-11 is basically a

more powerful multiuser version of the
Professional 350 with 6 serial lines,
each of which supports a terminal,
printer, or communication link.

The basic system comes with 256K
bytes of main memory and an
operating system license but without a

terminal . Initially , Digital 's popular
VT100 series terminals are available
for use with the system. Any of the

Digital microcomputers mentioned
above, with or without their own Win-

chester disks , can also be used as ter-
minals.

Because the MICRO/PDP-11 will be

serving as many as six users, it comes
with a larger-capacity 10-megabyte
Winchester hard disk. Along with the
greater disk-storage capacity, the

system can support up to 4 megabytes

of main memory with its PDP 11/23

Plus processor. Again, a dual-disk
drive is included (400K bytes of storage

on each 51/4-inch floppy disk).
The MICRO/PDP-11 supports

Digital's standard 16-bit PDP-11
minicomputer operating systems:
CTS-300, DSM-11, RSTS, RSX-11S,

RSX11-M, RSX-11-M-Plus, and
RT-11. Unix and other operating

Text continued from page 102:

and the Professional's design ensures
additional uses. The following appli-
cations can be expected in the near
future:

BASIS I0B
U.S. #1 DEALER FOR

AUTHORIZED SALES & SERVICE

"COLOSSUST M BASIS"
128K RAM; BASRAM 256K CARD;

CP/M 3.0; APPLE DOS 3.3
DR#1; RANA ELITE THREE 680K

DR#2; SEAGATE 10MG HARD DISK
METACARD - THE 16-BIT BOARD FOR MS-DOS;

CP/M-86, UCSD PASCAL VER. IV
COMPATABILITY

"BASIC BASIS"
128K RAM ON BOARD

2 SIEMANS 40 TRACK DRIVES
BASIS SYSTEM AUTO DIAGNOSTICS

W/ CONTROLLER; CP/M 3.0; APPLE DOS 3.3

systems are available from software
houses.

Digital also supplies several high-
level language compilers including
BASIC, COBOL, DIBOL, FORTRAN,

MACRO, and Pascal. Virtually any
available PDP-11 minicomputer soft-
ware can be run on the
MICRO/PDP-11.

The system cabinet for the
MICRO/P,DP-11 is somewhat larger
than that for the Professional 350, so it
can accommodate the larger-capacity

10-megabyte disk, larger power sup-

ply, and additional card slots for

memory and other options. The

backplane has slots for as many as 6
dual LSI-11 option cards. A wide
variety of specialized options for the

LSI-11 bus are available from Digital
and other vendors. The unit measures

27 by 211/2 by 6 inches. It can be
mounted either vertically on a floor

stand or horizontally. A rack mount
kit is also available.

The CP/M Option Module consists
of a Zilog Z80 microprocessor with
64K bytes of memory onboard. Includ-
ed with the unit is a floppy disk con-

taining the CP/M operating system.

This option is available only for the
DECmate II and the Professional

Series, which do not come with a built-

in Z80 processor. With the CP/M Op-
tion Module installed, the Z80 can run
any of the popular CP/M software

while the microcomputer's main pro-

cessor is busy working on something
else.

• Dictation: A dictation wand can be
obtained as an accessory for the voice
unit. Using the wand, a manager will
be able to dictate text, which can be

converted to digital signals and trans-
mitted across Ethernet to a secretary's
Professional Series system.
• Transcription: Using the earphone
and foot pedal, which are available as
accessories for the voice unit, a
secretary can transcribe the dictated
text.
• Voice annotation on text: Text be-
ing read from the video screen will be
annotated simply by positioning the
cursor where the comment is to oc-
cur. When the Comment key on the
voice unit is depressed and the com-
ment has been dictated, it will be con-
verted from analog to digital signals
and imbedded in the text. The tech-
nique can, of course, be used to edit
text prepared by a typist.
• Voice messaging: The Telephone
Management System, with proper ap-
plication programming, will be able
to accept and digitize voice messages.
This ability permits the caller to dic-
tate a message that can be appended
to a text header prepared by the
secretary. Under proper program
control, the TMS system can alter-
nately provide a complete telephone
answering service.

Conclusion
The Digital Professional Series

family was designed to meet the needs
of the modern business organization.
Whether the need is for desktop com-
puting power, personal computer
clusters, or system-to-system commu-
nications, the 325 and the 350 offer
functionality with ease of use.
Perhaps most important is the Profes-
sional's ability to expand capabilities
within a consistent user interface. n

* CUSTOM BASIS CONFIGURATION AVAILABLE *
CALL FOR CONSULTATION & WRITTEN PRICE QUOTE
48 HR. CONTINENTAL U.S. WARRANTY SERVICE
REPLACEMENT. FREE 24 HR. SIGN ON TO OUR
BASIS BULLETIN BOARD.

STATE OF THE ART MICROS

OMMUNIJt`cAL
INC. TM

1400 GRANT AVE., NOVATO, CALIFORNIA 94947
ORDER TOLL FREE 1 .800.421.6594

IN CALIFORNIA CALL COLLECT 415.892.7139
CLIENT TECH SUPPORT 415-897.1414

BUY COMPUTERS FROM PEOPLE WHO KNOW HOW TO USE THEM.
SERVICES AVAILABLE: SOFTWARE APPLICATIONS • HARDWARE PERIPHERALS

COMPUTER SECURITY • TELECOMMUNICATIONS • BUSINESS • SCHOOLS
CORPORATIONS • CONSULTATION SERVICES • 24HR. AIR EXPRESS AVAILABLE

Ask about our clients. All equipment tested prior to shipment.
If you don't see it, please ask us.

COLUMBIA
CP/M & IBM PC COMPATABILITY

128K RAM, 8 SLOTS
DUAL 320K DRIVES

EPSON PRINTERS • COMPUTERS

HAYES MODEMS • THUNDERCLOCK

NEC PRINTERS • MONITORS

SOFTWARE BY MICROSOFT,
MICRO PRO, SORCIM, PERFECT & MORE
Gas

Minimum order $100. Cashiers checks and money orders
accepted. Add 3% for Visa or MC. Add 3% for shipping/
insurance/handling, UPS. No COD Prices subject to change.
Call to verity. Order hours 107POT, Mon. Fri. Personal
checks allow 20 days to clear. All products with full
manufacturer's warranty, factory sealed. Calit. residents
add 6% sales tax. Bank wires and P0s accepted
Retail prices may vary.

ALL BRAND NAMES ARE REGISTERED TRADEMARKS
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