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Introduction 

Data General Corporation is the nwnber two 
minicomputer manufacturer in the world. 
Thousands of our Nova-line minicomputers 
are now installed, many in data communica
tions applications. 

In data communications systems, these mini
computers are powerful general-purpose tools. 
As high-level interfaces, communications 
controllers, and data processors, they provide 
flexible system coordination at low cost. 
Nova -line minicomputers standardize and 
streamline different kinds of data traffic from 
different types of terminals. They coordinate 
line use, route data traffic, and maintain rec
ords of communications. As intelligent termi
nals, they assist host computers (usually large
scale processors, such as an IBM 360/3701 by 
doing simple data processing and by providing 
back-up for critical functions. Whatever their 
primary function, they increase system effi
ciency and reduce operating cost. 
The flexibility of the Nova line of mini
computers, a product of their highly modular 
construction, makes them ideal for growing 
data communications systems. They can be 
reconfigured easily to expand with 
requirements. 
Simple mechanical packaging, low parts 
counts, and advanced integrated circuitry 
make the Nova-line minicomputers the most 
reliable available. Their mean-time-before
failure record is among the best in the industry. 
In addition to the Nova computers, Data 
General offers a variety of communi.cation
oriented interfaces, software, and peripherals. 
Interfaces are available for devices ranging 
from teletypewriters to the IBM Systems 
360/370. Our asynchronous interfaces come 
in both single- and multiple-line versions and 
can handle line speeds up to 9600 baud. 
Synchronous interfaces, also available in 
single- or multiple-line versions, can handle 
speeds up to 50,000 baud. Other Data General 
communications hardware includes computer
to-computer and automatic dial unit inter
faces. 
Communication-oriented software includes a 
Real-Time Operating System (RTOSI and a 
Real-Time Disc Operating System (RDOSI, as 
well as special software handlers for com
munications interfaces. 

A variety of magnetic tape units, disc mem
ories, line printers, and display terminals are 
among the peripherals available. 
The inherently high reliability, flexibility, 
and economy of the Nova-line minicomputers, 
combined with this range of specifically 
communication-oriented hardware and soft
ware, allow Data General to offer both OEMs 
and end users the major elements around 
which data communications systems 
can be built. 



Data General offers a variety of communica
tions interfaces, software, and peripherals. 
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Applications 

The configurations described here are typical 
of systems that have been developed and 
implemented by Data General OEM and end
user customers using a variety of Nova-line 
computers, peripherals, software, and data 
communications hardware, usually in com
bination with user-developed hardware 
and software. 
The applications encompass four of the major 
communication functions in which Nova
line minicomputers are being used. But by 
no means is the application of Nova line
minicomputers limited to these specific tasks. 
Minicomputers are powerful, general purpose
devices: a minicomputer can be configured to 
perform a number of general functions, and, 
at the same time, can be customized to meet 
exact device and function requirements. 
For example, one of the systems described 
here is a message switcher. However, message 
switching can also be a function of a front end 
processor. And, in all the applications, polling 
and addressing, editing, and code conversion 
are performed by the minicomputer in addi
tion to its primary function. This overlapping 
of functions illustrates the flexibility 
of minicomputers. 

Remote Intelligent Data Terminal 

A remote intelligent data terminal is a mini
computer that decentralizes processing in a 
communications system. It provides a local 
computing facility and access to a communi
cations network. It also batch processes, lists, 
logs, edits, maintains files, and controls 
communications. 

A remote intelligent data terminal, by local 
control and processing support of a sub
network, makes better use of host processor 
time and reduces long-distance transmissions 
to the host processor. It can be installed with 
minor changes in the host processor or, with 
the right front end, with no changes at all. 
The Nova 800 system shown in the example 
is an intelligent data terminal providing local 
sales support. 

A salesman enters an order on one of the 
terminals. The Nova checks the order for 
errors, verifies it, then prints an acknowl
edgement for mailing to the customer. It then 
files the name of the salesman, customer, and 
amount of sale on magnetic tape (Data 
GeneraI4030I). With these records, the 
Nova 800 keeps track of customer history, 
total sales, and quota performance by sales
men. Orders are temporarily stored on the 
Novadisc (Data General model 6002) for a 
single daily transmission to the host processor, 
reducing line cost and creating an efficient 
processing schedule. 



Configuration Example 

Nova 800 
1-64K core or ROM 

operating system (RTOS or RDOS) 

up to 8 drives 

up to 8 drives 

4080, 81 , 84 ~ 
Nova Cassette I 

4014 
I/O interface 

4015 
high speed sync 

interface or 
4073/ 74 

bisync interface 

4036 
I/ O interface 

4060 
4-64 line 

TTY/ asynchronous 
interface 

4030 
magnetic tape 

control 

4019 
disc control 

4076 
cassette 
controller 

Radian Corporation uses Nova-line mini
computers for communications and for on-site 
processing in their laboratories. 

to host computer 
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Front End Communications Processor 

A front end communications processor is a 
minicomputer that has been configured to 
control communications and perform simple 
data processing. It is the "front end" to a 
host processor. 

Controlling communications means control
ling the use of lines, routing messages, stan
dardizing message form, and maintaining 
communications records. A front end proc
essor polls and addresses terminals (deter
mines which devices want to use a line and 
designates the device that can use it), routes 
traffic, converts codes and edits message 
formats, and can temporarily store data, 
feeding it to the host processor on an 
efficient schedule. 
A front end processor can run security checks 
on messages, preventing unauthorized access 
to the system, or answer simple questions, 
such as the total number of accounts 
being kept. 
A communications system with a front end 
processor can incorporate different types of 
lines, speeds, codes, and devices without 
modification of the host processor or operating 
system. By providing a back-up system for 
critical host functions, the front end processor 
makes the system more reliable, and, because 
it controls communications independently, 
reduces processing time and core require
ments in the host processor. The core and 
processing time used for all these tasks is less 
expensive, easier to implement, and more 
flexible in the front end than in the 
host processor. 

The Supernova in the example is a front end to 
an IBM 360/370. It collects, enters, and dis
seminates data, and controls communications. 
It relieves the 360/370 of almost all communi
cations duties. It collects data from the termi
nals (display terminals and teletypewriters) 
through the terminal interfaces (Data General 
models 4015,4060,4062) and enters it directly 
into the host processor through the 360/370 
interface (Data General model 4025), a soft
ware-supported hardware interface. Data is 
disseminated to the terminals along the same 
route. The Supernova can log messages on 
magnetic tape, and can store data on the 
Novadisc, Data General's compact, fixed head
disc system. Error checking, polling and ad
dressing, editing, code conversion, and control 
of communications interrupts are other 
Supernova functions. 

The Chase Manhattan Bani< uses a Nova-line 
front end processor. 

The Supernova maintains emergency back-up 
illes, making a second 360/370 unnecessary. 
If the 360/370 is out of operation, the 
Supernova continues its most critical func
tions. In the configuration example, a second 
Supernova backs up the first. If the first 
Supernova is out of operation, the second is 
cued by the program to begin operating 
through the Multiprocessor Communica
tions Adapter, or MCA (Data General 
model 4038). 
In the example, the change to the back-up 
computer is made through a two-channel 
switch (Data General model 5050). This switch 
makes it possible for both computers to use 
the same interface (a second interface is not 
needed) and switches automatically under 
program control. A 5050 system can handle as 
many as 8 Nova-line computers. 

The Supernova, shown in the example 
handling 11 terminals, can handle as many as 
150 terminals. 



Configuration Example 

multiprocessor 
communications L adapter 

Lsu:::n
8
0va l L b:::~UP 

(RTOS or RDOS) Supernova 

~'"""'W'~ 
4025 I 

360/370 
interface 

l" 4015 l 
synchronous 

interface 

I . ~I 4019 Novadlsc disc controller 

up to 768K words l 
storage 

4060 
4-64 line 

hardware TTY; 
asynchronous 

controller 

~ 4030 l magnetic tape 
controller 

software TTY 1 

up to 64 lines 

up to 161ines 

~-i~~i~e 
asynchronous I 

controller ~f---------------------' 

up to 2.494M words 
storage 

4073/4074 
1-64 line 

sync-bisync 
interface 

1 4046 
disc drive 

I 4010/4023/4029 · 

interface ~/TTY 

up to 64 lines I 
data set I l 

: data set I 

I data set I 
I data set I 

270X 

I Nova terminal, I 
2780, etc. IBM processor 

local 
TTY 35 or 37 

TTY 35 

YL __ T_T_Y_3_7 _-1 
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Fruehauf Corporation uses Nova-line mini
computers to coordinate communications 
among their sales offices, regional head
quarters, and plant locations all over the 
country. 

Message Switcher 

A message switcher is any device that routes 
data traffic. 
However, a minicomputer-based message 
switcher does considerably more than route 
traffic. It allows a terminal to send a single 
message with multiple addresses, eliminating 
retransmissions for each address. It can 
temporarily store data on disc or tape, convert 
codes, edit, log, and poll and address terminals. 
To perform these functions without a mini
computer would require a substantial invest
ment in host processor core space and 
software. 
The Nova 1200 message switcher shown in 
this example is controlling traffic from a 
variety of devices over both synchronous and 
asynchronous lines through Nova-line 
interfaces. 
Terminals are located at the sales offices, 
regional headquarters, and plant locations of a 
manufacturer with operations across the 
country. Information handled includes sales 
orders, financial data and administrative 
communications. 

When a terminal sends a message, the Nova 
1200 automatically directs it to the proper 
destination. If it has multiple addresses, the 
Nova sends a copy to each addressee. For 
example, when a salesman places an order, he 
sends a single message addressed to the manu
facturing plant and to the regional head
quarters. If the processor at the regional 
headquarters is busy, the Nova stores the 
message on magnetic tape (Data General 
model4030B or Novadisc) until the processor 
is free. With one transmission, the salesman 
can place an order, update his file and the 
customer's account, and start the billing proc
ess. And, because the Nova can store his 
order for later transmission, he can be making 
another sale rather than waiting for his tum 
with a busy processor. 
In the application shown, the Nova also con
trols communications by polling and address
ing terminals, edits messages, and converts 
codes. 



Configuration Example 

Novadisc I 
J 

Nova 
1-64K core memory 

operating system (RTOS or RDOS) 

4015 
high speed 

synchronous 
interface 

4073174 
1-64 line 

bisynchronous 
interface 

4026 
1-161ine 

asynchronous 
programable 
multiplexor 

available 
slots for other 

peripheral 
interfaces 

4060 
4-64 line 
hardware 

asynchronous 
multiplexor 

4030 
magnetic tape 

control 

4019 
disc control 

9 



Configuration Example 
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Nova 
1-64K core memory 

operating system (RTOS or ROOS) 

4073174 
bisync! sync 

1-64 line 
multiplexor 

4026 
1-161ine 

asynchronous 
programable 
multiplexor 

4015 
high speed 

synchronous 
interface 

4060 
1-64 line 

hardware 
asynchronous 

multiplexor 

to host computer 



Bunker Ramo's Information Systems Group 
uses Nova-line minicomputers to speed 
quotation information to stockbrokers. 

Concentrator 

A concentrator is any device that receives data 
from many low-speed lines and transmits it at 
high speed over one line. This is done by inter
weaving data from several low-speed lines into 
a single stream of data for high-speed 
transmission. 

A minicomputer concentrator can do much 
more than concentrate data. It edits and con
verts codes, compressing data into a standard 
format, temporarily stores data, checks for 
errors, and polls and addresses terminals. It 
can communicate with different types of 
terminals at multiple line speeds, and can 
improve system efficiency while reducing 
operating costs. 

The system in this example consists of many 
terminals located throughout one city, a Nova 
800 minicomputer in the same city, and a host 
processor in the company's main office in 
another state. 
Information can be requested or entered from 
many sites using display terminals (Data 
General model40l0I) or teletypewriters. The 
requests are transmitted at low speed to the 
concentrator, which then relays the requests 
at high speed, over one line, to the central 
processor at the main office. Replies are 
forwarded to the appropriate terminals. 
The Nova 800 saves time by its high-speed 
transmission capability, and it saves money 
by using only one line for long-distance 
data transfer. By editing messages, checking 
errors, and polling and addressing terminals, 
the minicomputer coordinates communica
tions and streamlines traffic. Temporary 
storage by the Nova 800 saves data for short, 
dense transmissions, making efficient use of 
the long-distance line. 

11 
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Communications Interfaces 

Data General's data communications inter
faces satisfy a wide range of requirements 
typical to both OEM's and end users. The 
interfaces make it possible to effectively use 
the general-purpose capabilities of the Nova
line minicomputers in specific data communi
cations applications. 
Each interface is contained on one or more 
15-inch-square printed circuit subassembly 
boards. These boards are inserted in any Nova
line computer chassis, plugging into the 
computer's back panel, through which all 
inter-board and external connections are made. 
The interfaces operate at line speeds up to 
9600 baud asynchronous and 50,000 baud 
synchronous. 
Model number, name and function 

4025 ffiM360/370 Interface 
Communication with host IBM 
360/370 

4038 Multiprocessor Communications 
Adapter 
Communication among Nova-line 
computers 

4060 Asynchronous Multiplexor 
Interfacing for multiple medium-speed 
lines 

4026 Programmed Asynchronous Multiplexor 
Interfacing for multiple low-speed lines 

4023 Asynchronous Single Line Controller 
Interfacing for one low/medium-speed 
line 

4015 Synchronous Communications 
Controller 
Interfacing for one high-speed 
synchronous line 

4073 Synchronous Multiplexor 
Interfacing for single or multiple 
medium-speed lines. Compatible with 
IBM BISYNC format. 

Synchronous Communications Con
troller (4015) 

Nova 4015 

1 synchronous line up to 50 KB 

The 4015 synchronous communications con
troller is a full-duplex interface between a 
Nova-line computer and a Bell 201 or equiva
lent synchronous data set. It occupies one 
subassembly slot in a Nova-line minicom
puter. Its receiving and transmitting circuits 
are connected separately to the data channel, 
making full-duplex operation possible. 

Because the 4015 operates on the data channel 
data transfers to memory bypass the program, ' 
reducing interrupts, and simplifying program
ming. Data is transferred from the 4015 to 
memory at a rate of two characters per mem
ory cycle - twice as fast and, therefore, twice 
as efficient as most other controllers. 
The 4015 comes with modem control cir
cuitry, making it a complete operational 
package. No additional hardware purchase is 
necessary. 
The receiver operates as follows : 1) the pro
gram tells the receiver the address, synchro
nizing character, and either word count or 
final character of a message, 2) the receiver 
monitors the line, assembling the bit stream 
into characters, 3) the final character is re
ceived or the word counter overflows, ending 
reception. 
For transmission, words are disassembled into 
a bit stream, the program specifies an address 
and word count, and serial transmission con
tinues until the word counter overflows. The 
request for an interrupt at the end of trans
mission is sent before the final word, giving 
the program time to begin another message 
before losing synchronization. This allows 
continuous transmission of a series of mes
sages. 
4015 Options The 4021 parity option gen
erates and sends a parity bit with each charac
ter, allowing transmission of characters as 
long as nine bits and enabling the receiver to 
check parity. It is on the 4015 circuit board. 

The 5280 and 5299 automatic dial options 
interface Nova-line computers and Bell 801 
Automatic Call Units with RS232-C com
patible signals. Type 5280 includes one inter
face on a standard Data General printed circuit 
board. Type 5299 includes four interface 
printed circuit board. Up to sixteen 5299 
boards can be installed in a single system, 
providing 64 Automatic Call Unit interfaces. 



All major subassemblies, including central 
processors, memory modules, and peripheral 
interfaces are mounted on large printed cir
cuit boards that plug into the Nova-line 
computer chassis. 
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4015 Programming Instructions 

DOAACSCR 
Defines the SYN and End of Transmission 
(EOT) characters according to the format . 

7 " 

SY N EOT 

DOBAC,SCR 
Loads the receiver address counter. 

REC EIV ER ADDRE SS 

DOC,ACSCR 
Loads the receiver word counter with the 
two's complement of the number of words 
to be transmitted. 

RECEIVER WORD CO UNT 

DIAAC, ACR 
Reads the receiver status word as follows : 

CD - Carrier Detect - a carrier is being 
detected at the data set. 

15 

15 

15 

DSR - Data Set Ready - the data set is ready 
to accept data. 

Rl- Ring Indicator - the data set is receiving 
a ringing signal. 

RTE- Receiver Timing Error - the computer 
data channel has failed to respond in time 
to a request for access by the receiver and 
incoming data has been lost. 

RPE- Receiver Parity Error - a character 
with incorrect parity has been received. 

DIBAC,SCR 
Reads the receiver address counter. 

RE CEIVER ADDR ESS CO U 1\' T 

15 

DOBAC,SCT 
Loads the transmitter address counter. 

TRA NS MITT ER ADDR ESS C O UNT 

DOCAC,SCT 
Loads the transmitter word counter. 

WORD CO UNT 

DIAAC, SCT 
Reads the transmitter status word as follows : 

1-' IS 

DL-Data Late-the computer data channel 
has failed to respond in time to a request 
for access by the transmitter. 

DOAAC,SRT 
Controls the Data Terminal Ready line to 
the data set. 

1-1 15 

DTR-If a one sets data terminal ready. 



Synchronous/Bisynchronous Line 
Adapter (4073) 

Up to 64 sync·blsync lines 

i-;:===::;--ff----

Nova 
4073 ~--===----1 

f----
f----
f-----

The 4073 synchronous/bisynchronous line 
adapter is a programmable interface between 
a Nova-line minicomputer and four half- or 
full-duplex synchronous data sets (Bell 201 or 
equivalent). A single-line version of the 4073, 
the 4074, is also available. Data transfers are 
through the programmed I/O facility making 
possible binary synchronous communication. 
The 4073 or 4074 occupies one subassembly 
slot in a Nova-line minicomputer chassis. 
A number of 4073's can be combined with 
4060 series asynchronous multiplexors to 
form a synchronous/asynchronous multi
plexing system. This allows the user to inter
face any number of synchronous and asynchro
nous terminals using the same basic program
ming format. 

Each 4073 or 4074 is supported by a set of 
hardware-oriented software routines that 
respond to user calls. These routines handle 
operations such as generating I/O instructions, 
handling multiple code structures, synchro
nizing lines, and message or block assembly/ 
disassembly. They are re-entrant: the same 
routine can be shared by many different lines. 
The routines are: 1) initialize and reset, which 
establishes interrupt service for the 4073 and 
4074 and gives control information for each 
line, 2) receive, which makes possible recep
tion of messages in IBM BISYNC or similar 
format, 3) status check, which tells the user 
that a message is being transmitted, 4) trans
mit, which sends a specified message on a 
specified line, and 5) utility routines. 

Because the complex level of programming is 
automatically handled by the routines, the 
user is concerned only with simple instruc
tions. For example, if a new code structure is 
to be used, the user simply tells the software 
subroutines what the new structure is. There 
is no hardware or basic software modification 
necessary. 

Because the 4073/4074 system uses no com
mon multiplexor control, only four lines are 
affected if one board fails. 

An external clock crystal is provided with the 
4073 and 4074 where necessary. 
Options The 5280 and 5299 automatic dial 
options (See page 12). 

4073 Programming Instructions 

DIACAC,SLA 
Reads the following word: 

7 8 15 

LINE CI-IAUACT ER 

Rl- receive indicator - a character has been 
assembled and appears in bits 8-15, right 
justified. 

TI-transmit indicator-a character pre
viously sent to the transmitter has been 
accepted for transmission and a new 
character may be sent. Both Rl and TI 
may be set; the program should service 
the receiver first as TI will stay up and 
cause a second interrupt. 

LINE-The line number to which the indi
cators apply should be zero on 4074's. 

CHARACTER-The character just received 
on the indicated line if Rl is set. 

DIB AC, SLA 
Reads the following word (model 4074 only): 

CD - Carrier Detect 

DSR-Data Set Ready 

Rl-Ring Indicator 
DOAAC,SLA 

Writes the following word: 
o 1 2 7 8 

LINE CHARA CTER 

OLE-If one, transmit a OLE character be
fore the data character and enter trans-
parent mode. 

END - If one, leave transparent mode after 
transmitting the specified character. 

15 

LINE - The line number on which the char
acter is to be transmitted and for which 
the transmit indicator is to be cleared. It 
must be zero on 4074 boards. 

CHARACTER-The character to be sent, 
right justified if less than 8 bits. 

DOBAC,SLA 
Performs the specified operation depending 
on mode selected. 

7 8 15 

I~ I LIN E 1"0. CONTROL 

15 
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MODE 00 - Change transmitter status, clear 
TI, leave transparent mode, and effect the 
line according to the control field as 
follows : 
Control 
Bit 
12 (0) 

12 (1) 

13 (1) 

Action 

Stop transmitting and (single 
line model 4074 only) drop 
Request to Send 
Stop transmitting and (single 
line model 4074 only) raise 
Request to Send 
Change character size according 
to bits 14, 15 
14, 15 
00 8 bits 
01 7 bits 
10 6 bits 
11 illegal 

13 (0) Leave character size unchanged. 

MODE 01- Change receiver status on the 
specified line according to the control 
field. 

Control Action 
Bit 
12 (0) Drop synchronization, disable 

receiver 
12(1) Enable receiver 
13 (0) Drop Data Terminal Ready 
13 (1) Set Data Terminal Ready 

MODE 10-Set theDLE character on the 
selected line according to bits 8-15 . 

MODE 11-Set the SYN character on the 
selected line according to bits 8-15. 

Asynchronous Multiplexor (4060) 

Up to 64 async lines 

Nova 
4060 ~-===--1 

r--
r--
r--
r---

The 4060 asynchronous multiplexor provides 
interfacing for four full-duplex lines. It is 
contained on one lS-inch-square printed cir
cuit board which occupies one subassembly 
slot in a Nova-line minicomputer. A maxi
mum of 16 boards (64 lines) can be combined 
in a single system. Multiple 4060 subsystems 
can be used in one computer to handle even 
larger networks. These boards are independent, 
requiring no common control circuitry. Re
ceiving, transmitting, and character buffering 
are handled by the boards themselves. This 
gives the 4060 a fail-soft capability: failure of 
one board affects a maximum of 4 lines. 
The multiplexor assembles and disassembles 
characters, freeing the processor for message 
buffering and system monitoring. Character 
buffering is provided on both reception and 
transmission, giving the program a full char
acter time to respond without data loss or 
transmission slow-down. 

This interface is available in four con£gura
tions (4060, 61, 62, 63) designed to match a 
variety of line and cabling requirements . Both 
20 rnA and EIA-type lines can be used, pro
viding interfacing for local teletypewriters, 
Teletype model 37, and Bell 103 or 202 data 
sets . 

Line speed and code structure are jumper
selectable. Codes range from 7\12-unit, S-level 
to ll-unit, 8-1evel; speeds from 45 to 9600 
baud. 

Options Automatic answer is available for 
the 4062 and 4063 with the addition of a 
4026/4027 asynchronous multiplexor. The 
additional hardware is necessary to provide 
data set control circuitry. 

The 5280 and 5299 automatic dial options 
(See page 12). 

A clock option (4064) is available when non
standard frequencies are required. 



4060 Programming Instructions 

DlACAC,QTY 
Reads the following word: 

7 8 15 

LI NE CHARACTER 

RI - receive indicator - a character has been 
assembled and appears in bits 8-15, right 
justified. 

TI - transmit indicator - a character pre
viously sent to the transmitter has been 
accepted for transmission and a new 
character may be sent. 

LINE - the line number to which the indi
cator applies. 

CHARACTER - the character just received 
on the indicated line if RI is set; undefined 
if RI is not set. 

DOAAC,QTY 
Assumes the following word in an ac
cumulator: 

LI N E C HARACT ER 

15 

LINE - the line number on which the char
acter is to be transmitted and for which 
the transmit indicator is to be cleared. 

CHARACTER - the character to be trans
mitted; right justified in the byte if less 
than 8 bits. 

DOBAC,QTY 
Assumes the following word in an ac
cumulator: 

7 8 

LI N E 

15 

LINE - the line number for which the trans
mit indicator is to be cleared. 

DIAAC, MDM 
Senses the state of the Ring Indicator signal 
from 16 lines. AC bit 0 in the logical one 
state indicates that line 0 is ringing; AC bit 
15 in the logical one state indicates that line 
15 is ringing, etc. 

BIT IN EA C H POSIT ION REPORT S 
RING FOR T HAT LINE 

DlBAC,MDM 

15 

Senses the state of the Data Set Ready signal 
from 16 lines. 

BIT FOR EA C H LI NE INDI C ATES 
DATA SET READY STAT US FOR T HAT LI N E 

DOAAC,MDM 
Controls the state of the Data Terminal 
Ready Signal for 16 lines. 

BIT FOR EAC H LINE DIRECTS THE 
DATA SET FOR THAT LINE TO GO ACTIVE 

15 

15 

17 
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IBM 360/370 Communications Interface 
(4025) 

Nova 4025 
IBM 360/370 seleelar 
or multiplexor channel 

4025 IBM 360/370 Communications Interface 
is a high-speed communications link between 
a Nova-line minicomputer and an IBM 
360/370 computer. The unit consists of two 
15-inch-square printed circuit boards and a 
power control adapter that stands 51,4 inches 
high in a standard 19-inch rack. The two 
printed circuit boards contain all the circuitry 
necessary for control, storage, reception, and 
transmission. Each board occupies one sub
assembly slot in any Nova-line computer. 
The interface operates on either the selector 
channel of the 360/370 for high speed devices 
or the multiplexor channel for low- and medium
speed devices. It occupies any position on the 
360/370's I/O bus, and can be configured to 
recognize single or multiple IBM device 
addresses. It can simulate most IBM devices, 
including the 2803 magnetic tape controller 
and the 2700 series communication con
trollers. 
The power control adapter contains connec
tors for the 360/370 channel 110 bus and the 
Nova-line minicomputer. An operator's con
trol panel on the adapter provides switches 
and indicators for on/off line control, inter
face reset, and channel selection. Power 
supply and relay functions are provided to 
conform to IBM emergency power control 
procedures. 
There are three program selectable modes for 
data transfer to or from the 360/370: 1) single 
byte multiplexor transfer, 2) control unit 
forced burst, and 3) burst transfer, for the maxi
mum data rate of 150,000 bytes per second. 
If, in a stream of data, there is a command 
requiring instructions from the minicomputer, 
the 4025 generates an interrupt for the 
minicomputer and, after receiving the instruc
tions, resumes the data flow. When a sequence 
of data is completed, the interface generates 
an interrupt stopping transmission. Errors 
and midstream changes are stored in an error 
register accessible to the program. 

The software for the interface, the 4025-IBM 
software driver, is a series of subroutines that 
allow simple I/O programming. These sub
routines can be called by a user-written pro
gram. They initialize the 4025, transmit and 
receive data and status information, provide 
interrupt service, and handle commands. The 
subroutines, in providing these functions, 
greatly simplify user programming. 
The 4025 also operates with Data General's 
Real-Time Operating System (RTOS). The 
RTOS handler, like the 4025-IBM software 
driver, allows the user to send or receive data 
or status transfers to and from the 360/370 
but conforms to standard RTOS procedures, 
using common I/O instruction formats, and 
handles interrupts automatically. In a real
time environment, when the 4025 is busy, the 
execution of a request is postponed until the 
device is free. 



4025 Programming Instructions 

Transmit Status Status is transmitted follow
ing data transfers or may be sent unsolicited 
to cause a 360/370 interrupt. 
Calling Sequence 

JSR @.XSTST 
< STATUS BYTE> 
Return 1 
Return 2 

i (ACO) = 360/370 
charmel address 

i 4025 not available 
i System or 
Selective reset 

Return 3 i Normal return 

Clear Subroutine The Clear subroutine 
should be called when initializing a user 
program and as an emergency recovery pro
cedure. 
Calling Sequence 

JSR @.CLR 
Return 
Receive Data A receive data can be initiated 
only in response to a WRITE START I/O 
command from the 360/370. 

Calling Sequence 
JSR (a).RCV 
< adr of 1st Byte> 
< Byte count> 
Return 1 
Retum2 

i (ACO) = 360/370 
charmel address 

i Data Parity Error 
i System or 

Selective Reset 
Retum 3 i Halt I/O 
Return 4 i Stop 
Return 5 i Normal retum 
Transmit Data A transmit data is initiated in 
response to a 360/370 START I/O command 

Calling Sequence 
JSR @.XMT 
< adr of 1st Byte> 
< Byte count> 
Return 1 
Return 2 

i (ACO) = 360/370 
charmel address 

i Hardware error 
i System or 

Selective Reset 
Return 3 i Halt I/O 
Return 4 i Stop 
Return 5 i Normal return 
Command Table Search The command table 
search routine is used to fetch commands that 
have been issued by the 360/370 but are 

Data General's IBM 360/370 interface com
municates with the big computer by simu
lating IBM devices, including the 2803 
magnetic tape controller and the 2700 series 
communication controllers. 

presently unexecuted and resting in the Nova 
core memory command table. 

Calling Sequence 

JSR @.CTSRH 

Return 1 
Return 2 
Return 3 
Return 4 
ReturnS 

i (ACO) - 360/370 
charmel address 

i Read Command found 
i Write Command found 
iSensecommandfound 
i Control command found 
i No commands found 

4025 Interrupt Service When the user has 
determined that the 4025 is the interrupting 
device, a dispatch via JMP @.SINTshould be 
made to the 4025 interrupt service routine. 
The interrupt is serviced and cleared and a 
return is made to the user program through 
the external INRET. 
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Multiprocessor Communications 
Adapter (4038) 

'-----_N_o_va_--'~IB-1'-----_N_o_va _ __' 
Up to 15 processors 

Nova 

The 4038 Multiprocessor Communications 
Adapter (MCA) connects as many as 15 Nova
line minicomputers into a multiprocessor 
system by permitting blocks of data to be 
transferred from one computer to another 
through the computers' data channel facilities. 
Each MCA is contained on a 15-inch-square 
printed circuit board, occupying one sub
assembly slot in any Nova-line computer. 

In a typical multiprocessor system, one Nova
line computer might handle a number of data 
communication lines while another pre
processes data, and a third performs the actual 
computations. For example, a Nova 1200 
computer with multiple 4026 multiplexor 
systems can handle data communications 
multiplexing for at least 64 full-duplex, com
munications lines, freeing additional proces
sors for editing, formatting, and concentration 
functions or for actual message processing. 
This provides a flexible, economic alternative 
to a dedicated hardware multiplexor for the 
control of multiple low-speed lines. 
One MCA is connected to the I/O bus of each 
computer, and the MCA's are connected by a 
common communications bus. As many as 15 
computers concurrently share the communica
tions bus using a multiplexor whose circuitry 
is built into the MCA. Any of the computers 
in the system can be switched off without 
affecting the other computers. 

The common communications bus has a 
bandwidth of 500,000 words per second. 
However, typical data rates for a single link 
are from 70,000 to 140,000 words per second, 
depending on the data channel facilities of the 
specific Nova-line computers that are con
nected. 

A computer with an MCA can establish a link 
between its MCA's transmitter and any re
ceiver it designates. Each MCA has its own 
number, and, when the number of a trans
mitter is set into a receiver, the receiver will 
accept further data only from that transmitter. 
An I/O instruction is required to unlink the 
MCA's after transmission. 
When the size and nature of the data blocks 
are known in advance, the receiver can handle 
consecutive reception of different data blocks 
by itself. Otherwise, a control block must be 
transmitted before the data. 



4038 Programming Instructions 

Receiver 
DIAAC,MCAR 
DOAAC,MCAR 

Read/load the receiver current address 
register from the selected accumulator. 

DIBAC,MCAR 
DOBAC,MCAR 

CU RRE NT ADDRE~~ 

15 

Read/load the receiver word count register 
from the selected accumulator with the 
twos complement of the number of words to 
be received. 

WORD COUNT 

DICAC,MCAR 
Read the receiver status register. 

R 
C 
C 

T 
X 
C 

RCC - receiver code 
TXC - transmitted code 
TO - timeout indicator 
RCD - receiving data 
TWC - transmission word count = 0 
RWC - receiver word count = 0 

Transmitter 
DIAAC,MCAT 
DOAAC,MCAT 

Read/load the transmitter current address 
register from the selected accumulator. 

l.t 15 

CURRENT ADDRES~ 

DIBAC,MCAT 
DOBAC,MCAT 

Read/load the transmitter word count 
register from the selected accumulator with 
the two's complement of the number of 
words to be transmitted. 

DICAC,MCAT 
DOC AC,MCAT 

WORD COUNT 

Read/load the transmitter status register. 

R 
C 
C 

3 • 

T 
X 
C 

7 8 I) 10 

RCC - code of receiver desired 
TXC - code of this transmitter 
TO - timeout indicator 
RCB - desired receiver busy 
TWC - transmitter word count = 0 
RWC - receiver word count = 0 

15 
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Mi nicomputers 

Data General's Nova line offers the widest 
range of performance, size, and expansion 
capacity in the minicomputer industry. The 
Nova-line minicomputers are hardware and 
software compatible. They all use the same 
multi accumulator architecture, general-pur
pose instruction set, hardware interfaces, soft
ware, and mechanical packaging. 
Reliability is an integral part of the product 
design. The Nova mechanical package is sim
ple and makes all major subsystems easily 
accessible for service. Data General's IS-inch 
printed circuit board allows most major sub
systems to be mounted on a single board, 
minimizing interconnections. Because the 
Nova-line computers use the highest level of 
medium- and large-scale integrated circuitry 
available, parts counts are low, there are fewer 
connections, and fewer potential failures . 
The modular design of the Nova-line com
puters allows easy step-by-step expansion, an 
important feature for data communications 
applications. As lines are added to a network, 
appropriate printed circuit boards are plugged 
into the Nova's chassis. For example, if four 
new asynchronous lines are needed, a 4060 
multiplexor can be added to handle them. 
Troubleshooting and servicing a Nova-line 
computer in the field is simple. Few boards 
are involved, so a malfunction usually can be 
isolated very easily to a single board. A spare 
can be installed, the original board can be 
mailed to a Data General service depot for 
repair, and no operating time is lost. 

Data General users are served by sales engi
neers, applications engineers, and field service 
engineers throughout the world. Since the 
first Nova was installed, our field service staff 
has established a reputation for timely, effec
tive service. The mean-time-to-repair record 
for Nova-line computers is among the best in 
the whole computer industry. That record has 
been built on the combination of a highly 
professional service staff and an extremely 
reliable product. Mean-time-before failure 
statistics for the Nova-line computers have 
been exceptionally good. 

For customers whose hardware requirements 
are not matched by standard Data General 
products, the Custom Product Department is 
available to design user-specified equipment. 





Nova 1200 Nova 1210 Nova 1220 Nova 1230 Nova 800 Nova 820 SupemovaSC 

Word Length 16 bits 16 bits 16 bits 16 bits 16 bits 16 bits 16 bits 

Core Memory Cycle Time 1.2 J.Lsecs 1.2 J.Lsecs 1.2 J.Lsecs 1.2 J.Lsecs 0.8 J.Lsecs 0.8 J.Lsecs 0.8 J.Lsecs 

Semiconductor 
Memory Cycle Time 1.2 J.Lsecs 1.2 J.Lsecs 1.2 J.Lsecs 1.2 J.Lsecs 0 .8 J.Lsecs 0.8 J.Lsecs 0.3 J.Lsecs 

Memory Capacity 
116-bit words) 32K 24K 32K 32K 32K 32K 32K 

Core Memory Increments 
116-bit words) 1, 2, 4or8K 1, 2, 4or8K 1, 2, 4 or 8K 1, 2, 4or8K 1, 2, 4or8K 1, 2, 4or 8K 2, 4 or 8K 

Semiconductor Read/Wri te 
Memory Increments 256,512 
116-bit words) 1024 

Semiconductor 
ROM Increments 256,512, 256,512, 256,512, 256,512, 256,512, 256,512, 256,512, 
116-bit words) 1024 1024 1024 1024 1024 1024 1024 

Memory Capacity 
in Basic Chassis 
116-bit words) 32K 24K 32K 32K 32K 32K 32K 

Hardware Accumulators 4 4 4 4 4 4 4 

Index 2 hardware; 2 hardware; 2 hardware; 2 hardware; 2 hardware; 2 hardware; 2 hardware; 
Registers 16 memory 16 memory 16 memory 16 memory 16 m emory 16 memory 16 memory 

I/O Word Length 16 bits 16 bits 16 bits 16 bits 16 bits 16 bits 16 bits 

Direct Memory 
Access Channel standard standard standard standard standard standard standard 

Max. Word Transfer 
Rate iDMA) 833.3 KHz 833.3 KHz 833.3 KHz 833.3 KHz 1.25 MHz 1.25 MHz 1.25 MHz 

Priority Interrupt Levels 16 16 16 16 16 16 16 

Response Time 
to Interrupt 17.8 J.Lsecs 17.8 J.Lsecs 17.8 J.Lsecs 17.8 J.Lsecs 11.0 J.Lsecs 11.0 J.Lsecs 9.8 J.Lsecs 

Maximum Number 
of I/O Devices Addressable 62 62 62 62 62 62 62 

Total Subassembly Slots 7, 1l" 4 10 17 7, 1l" 10 7, II"" 

Power -47-63 Hz, single phase, 15 amperes, 115 or 230 volts ±20%--- 115 or 230 
Required volts :!:: l0% 

Power 300 watts 300 watts 300 watts 300 watts 300 watts 300 watts 600 watts 
Dissipation typical typical typical typical typical typical typical 

I/O Bus Levels Ground and Ground and Ground and Ground and Ground and Ground and Ground and 
+3 +3 +3 +3 +3 +3 +3 

Operating Temperature o to +sS"C o to +ss"C o to + sS"C o to + sS"C o to + 5 SoC Oto +ssoC o to + ss"C 

Relative Humidity to 90% to 90% to 90% to 90% to 90% to 90% to 90% 

Weight SO lbs. 401bs. SO lbs. 601bs. SO lbs. SO lbs. 601bs. 

5'4 in. 5';" in. 5';" in. 
Height lOY2 in." SY4 in. lOY, in. lOY2 in. lOY2 in." lO Y2 in. lOY, in."" 

Width 19 in. 19 in. 19 in. 19 in. 19 in . 19 in. 19 in. 

Depth 23 in. 19 in . 19 in. 23 in. 23 in. 19 in . 23 in . 

"Jumbo chassis ""With semiconductor memory expansion chassis 
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Standard Peripherals 

In addition to its selection of communications 
hardware, Data General offers a wide variety 
of peripheral devices useful in communica
tions. Standard Data General peripherals 
typically used in data communications in
clude disc memories, magnetic tapes, line 
printers, and video display terminals. Other 
devices available include core and semi-con
ductor memories, card readers and punches, 
paper tape reader and punch, analog-to-digital 
and digital-to-analog converters, and plotters. 

Data General supplies all of these as complete 
peripheral subsystems, including necessary 
cables, connectors, controllers, and special 
adapters where necessary. All are compatible 
with any of the Nova-line minicomputers. 
In addition, custom interfaces to non-standard 
devices can be built on a variety of general
purpose wiring frames and printed circuit 
boards offered by Data General. This general
purpose hardware has the same IS-inch -square 
format and back-panel connectors as the 
standard interfaces and plugs into any Nova
line computer. It provides a convenient stand
ard format for developing and testing non
standard equipment. 

Described below are some of the Data General 
peripherals typically used in data communica
tions applications. 

Novadisc Data General's Novadisc is a very 
high performance fixed-head disc. Novadiscs 
are available in capacities of up to 768,000 
16-bit words. They run at 3600 rpm, giving an 
average latency time of 8.4 milliseconds. The 
Novadisc is 12';4 inches high and fits in a 
standard 19-inch frame. 
Novadisc provides reliable, low-cost, high 
performance mass storage. The unusually stiff 
air bearing that supports the Novadisc read/ 
write heads reduces the possibility of a head 
crash. The retractable head mechanism places 
the heads over the disc surface only when the 
unit is fully operational. This eliminates 
abrasive wear during start-up, and minimizes 
the possibility of a head crash when the disc is 
not operating. Because of its high access speed 
and reliability, the Novadisc provides ideal 
temporary storage for a data communications 
system. 

Cartridge Disc Drive Data General's disc 
cartridge drive is available with one removable 
disc cartridge or one fixed and one removable 
disc cartridge. It provides the speed and con
venience of random access storage in a re
movable media at the same cost level as 
magnetic tape. With capacities of up to 2.494 

million 16-bit words, the disc cartridge drive 
allows a Data General computer user to signi
ficantly expand the data storage capabilities of 
his system. The drive mounts in a standard 
computer cabinet and the cartridge is IDM
compatible. In communication applications, 
the removable cartridge can be used for per
manent storage at a remote intelligent data 
terminal or front end processor. 

Disc-Pack Drives Data General disc-pack 
drives use IDM compatible 6- or ll-disc packs 
with 10 or 20 read/write surfaces and 10 or 
20 moving read/write heads. Capacity is 3.072 
or 12.288 million 16-bit words. Data is trans
ferred at the rate of one word every 12.8 micro
seconds. Up to four drives may use one con
trol. The disc pack drives are an excellent bulk 
storage medium for a data communications 
system. 

Magnetic Tape 'fransports Data General 
offers synchronous read/write, 7 or 9-track, 
12.5, 37.5,45, or 120 ips, industry-compatible 
tape transports. Up to eight transports may 
use the same control. Magnetic tape trans
ports can be used for logging messages and 
general me duties. 

Nova Cassette Data General's Nova Cassette 
is a reliable, expandable storage medium. It 
uses a recording technique that allows accu
rate reading and writing regardless of tape 
speed. Its full-width, single-track recording 
minimizes errors due to debris, tape wear, and 
tape skew. The read-after-write head configura
tion of the Nova Cassette allows immediate 
recording verification. The Cassette has a data 
transfer rate of 1600 bytes per second, speed of 
30 ips, and average storage capacity of 100,000 
bytes. It is supported by software that allows 
the user to create and execute programs and 
load them into memory. In a data com
munications system it can be used for logging 
messages and ffiing. 

Line Printers Data General line printers are 
either 356lpm, 80 columns, 64 characters or 
245 lpm, 132 columns, 64 characters. Full 
ASCII interface with paper-advance characters 
is included. 
Video Display Terminals Data General's 
video display terminals are designed for use 
with an on-line computer as high speed, silent, 
interactive terminal devices. Incorporated into 
each unit is a keyboard, display, control and 
refresh electronics, a power supply, and an EIA 
or current loop interface required for on-line 
use with a dataphone, computer or tele
typewriter. 



Data General sells peripherals as complete 
subsystems, installed and ready to use. 
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Software 

The Nova line of minicomputers comes with a 
comprehensive array of software for both 
program development and program imple
mentation. Standard software includes 
extended FORTRAN IV, ALGOL, and Time
sharing BASIC compilers, relocatable assem
bler, linking loader, symbolic debugger, and a 
complete library of multiple-precision 
arithmetic routines. 
In commtm.ications applications, Data 
General's two powerful operating systems, the 
Real-Time Disc Operating System (RDOS) 
and the RealTime Operating System (RTOS), 
provide modular, flexible interfaces to a 
variety of commtm.ications hardware and 
software. The operating systems support all 
Data General commtm.ications hardware, 
and are largely re-entrant, allowing easy addi
tion of special device handlers. 

Real-Time Disc Operating System This is a 
modular, multi-task synchronization and 
commtm.ication system. Tasks may exist in 
the single-node root program or in a disc
resident core overlay. This means that pro
grams can be implemented without disturbing 
the basic core-resident program and that 
memory capacity is substantially increased in 
the form of non-resident overlays. RDOS 
operates with any Nova-line computer of 12K 
or larger memory, disc, real-time clock, and 
teletypewri ter. 
RDOS is used in both the development and 
implementation of programs. It includes all 
the me capabilities normally available on 
disc operating systems, allowing the user to 
edit, assemble, execute, debug, compile, load
and-go, save, and delete meso Files are pro
tected using system defined attributes. File 
directories are kept on each disc, allowing 
programs to be easily interchanged when 
stored on movable-head discs. Peripherals 
are treated as mes, providing device inde
pendence. Files may be arranged on discs in 
three different formats, providing a variety of 
access speeds and programming options. 

The I/O facilities include buffered I/O for ease 
of programming and unbuffered block trans
fers for real-time applications. Error messages 
generated in realtime can be spooled and 
output off-line. RDOS supports up to eight 
fixed-head disc or magnetic tape drives, up to 
four disc-pack tm.its, and other standard Data 
General peripherals. 

Real-Time Operating Systems This is a com
patible subset of RDOS. In applications not 
requiring program overlaying or me naming, it 
is a flexible, modular interface to user pro-

grams in either real-time or off-line environ
ments. Multi-tasking, timer control, and I/O 
transfers are handled by simple task and sys
tem calls to RTOS. Standard Data General 
peripherals are supported, and the system 
generation procedure allows the user to add 
new drivers easily. 
The following additional system software is 
available to users for program development: 
Standard Assembler The standard assembler 
is a two-pass system producing absolute 
binary and an assembly listing. Input/output 
is fully buffered using the priority interrupt 
system. A binary search is used for symbol 
table lookup, and hence a rapid assembly 
speed is achieved. The assembly language is 
free form: the input need not be precisely 
formatted into columns, as is required by 
many minicomputer assemblers. 
Extended Assembler The extended assembler 
includes all of the features of the standard 
assembler. In addition, it produces relocatable 
binary, allows the user to define double
precision integer and floating-point constants, 
and provides conditional assembly features. 
Nova Assemblers for ffiM 360, CDC 6600, 
Univac 1108 These three assemblers, all 
written in FORTRAN, permit assembly of 
Nova symbolic source code into machine 
object code for Nova-line computers, using 
card input to the IBM 360, CDC 6600, or 
Univac ll08. Output can be in absolute or 
relocatable binary suitable as input for the 
Data General binary or relocatable loaders. 
Relocatable Loader The relocatable loader, in 
combination with the extended assembler, 
loads any number of programs and links all 
global symbols. The user can choose whether 
or not to load symbols into a global symbol 
table (for access by the symbolic debugger). He 
can force a program to be loaded into any 
specific area of main memory. The loader can 
also selectively load programs from 
library tapes. 

MACRO Editor The character-oriented text 
editor facilitates the editing of any type of text. 
Text editors for minicomputers are usually 
line oriented: all insertions and deletions are 
on a line basis. The Nova-line editor works on 
a character basis as well as a line basis. The 
user can correct minor text errors in com
ments, for example, without deleting the 
entire line. Specific areas of text can be 
located quickly using string searches. This 
eliminates the need for source line numbering 
(a function that otherwise must be done by the 
assembler or by the user himself). In addi tion, 
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the editor allows the user to define command 
strings in a special"macro" register. The 
command string can then be executed re
peatedly by specifying the macro register 
name in further command strings. 
Debugger The debugger is completely sym
bolic. Any numerical value can be replaced by 
a user-defined or assembler-defined symbol. 
Memory searches and dumps, instruction 
examination and modification, and program 
patches can be made using instruction format 
commands, rather than octal commands. 
Program debugging is simpler for novices, 
since there is no need to know octal instruc
tion codes. 
The symbolic debugger can accept from the 
relocatable loader a symbol table containing 
local as well as global symbols, so the user 
can employ symbolic names, rather than 
absolute addresses, while he is debugging 
a program. 
Up to eight breakpoints within a user program 
can be active at a time. 
BASIC Data General BASIC and Extended 
BASIC are both full implementations of 
the BASIC language as it was developed at 
Dartmouth College. Both are available for use 
with or without disc support, and for both 
single-user and timesharing applications. 
Extended Timesharing BASIC gives each user 
access to all available memory. 
Extended ALGOL Data General's Extended 
ALGOL compiler is designed for mini
computer systems developers and other 
sophisticated users. 

It is a full implementation of ALGOL. It 
generates optimized assembly language code. 
Recursive procedures are allowed. Specifica
tion of formal parameters is not mandatory. 
Array declarations may be any arithmetic 
expression including function calls. Integer 
labels and conditional expressions can be 
used. A program in Extended ALGOL can call 
assembly language subroutines. 

Extensions provide for the manipulation of 
character strings, pointer and based variables, 
and subscripted labels. Data General's Ex
tended ALGOL provides virtually unlimited 
precision arithmetic, allowing the user to 
achieve, for example, up to 30 digits 
of precision. 
Extended FORTRAN IV Data General's 
Extended FORTRAN IV produces optimized 
machine language code. It is a full ANSI 
FORTRAN IV. It allows up t031 characters in 
variable names and up to 128 dimensions per 
array. Compatible extensions include: lower 
as well as upper bounds for array dimensions; 
mixed-mode expressions; strings within 
quotes; conditional subroutine returns; 
recursive subroutines; ASCII and binary I/O 
under format control; conditional compilation. 
Programs written in Extended FORTRAN IV 
may call assembly language subroutines. 






