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The Inter-Processor Bus (IPB) is a special purpose controller which

- interfaces two DGC computers, allowing the transfer of information

under direct program control without an intermediate storage device.

The IPB features half- and full-duplex transmission and a watchdog

timer, which notifies each computer of the failure of the other.
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NOTICE

Data General Corporation (DGC) has prepared this manual for use by DGC personnel

and customers as a guide to the proper installation, operation, and maintenance of DGC.

equipment and software. The drawings and specifications contained herein are the |

property of DGC and shall neither be reproduced in whole or in part without DGC prior
written approval nor be implied to grant any license to make, use, or Sell equipment -

manufactured in accordance herewith. |

DGC reserves the right to make changes without notice in the specifications and
materials contained herein and shall not be responsible for any damages (including

consequential) caused by reliance on the materials presented, including but not limited

to typographical or arithmetic errors, company policy and pricing information. The

| information contained herein on DGC software is summary in nature: More detailed in-

formation on DGC software is available in current released publications.

NOVA®a and SUPERNOVA®are registered trademarks of Data General Corporation,
Southboro, Mass. All references to NOVA and SUPERNOVA in this manual shall

apply to this mark. a oo
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SECTION O

OVERVIEW
a

INTRODUCTION

The Data General Corporation 4240 Inter-Processor

Bus (IPB) is a special purpose controller that

allows any two DGC computers to transfer informa-

tion back and forth without using an intermediate

storage device. The IPB provides three basic

functions: |

a) It transmits data over a half-duplex (Inter- |

locked) transmission line, under direct |

program control. This feature allows the

program to establish an "interlock", i.e.

only one computer is permitted to transmit |
over the line at any one time.

b) It transmits data over a full-duplex (Non-

Interlocked) transmission line, under direct

program control. This feature allows dual

processor communication to be programmed

ina similar manner to full-duplex commu-

nication with a Teletype®*.

c) It implements a watchdog timer which

notifies each computer in the event of a

failure in the other computer.

The IPB is useful in applications where direct pro-

gram control of transferred information is needed

and in applications where information must be

transferred quickly between computers, but neither

the amount of information to be transferred nor the

speed with which it is to be transferred requires

the use of the DGC Multiprocessor Communications

Adapter (type 4038). Using routines solely dedi-

cated to transmitting and receiving information,

two DGC computers can achieve transfer rates ex-

ceeding 100,000 16-bit words per second, using

the IPB. During normal program operation the

information transfer rate is limited by the length

of the interrupt handling routine in each computer.

Typical applications of the IPB include, shared

disc environments, parallel processing arrange -

ments, communications concentration systems,

and back-up systems. Ina shared disc environ-

ment, two computers share a common system's

disc pack. The "interlock" on the half-duplex

line of the IPB gives the two computers a fool-

proof system of communicating disc space reserva-

tions and actions performed on disc files.

*Teletype® is a registered trademark of Teletype Corporation, Skokie, Illinois.

types in this manual shall apply to this mark.

calculations.

In a parallel processing arrangement, the IPB

allows the two computers to exchange data rapidly,

providing a check on the results of computation.

In a communications concentration system, one

computer is dedicated to the handling of a large

number of I/O communications to and from the

system, freeing the other computer to perform

The IPB allows a rapid exchange of

information, under program control, in sucha

system. Ina back-up system, computer failure is

suarded against by having a back-up computer

ready to assume the duties of the failing computer.

The watchdog timer facility of the IPB can be used

to notify the back-up computer of the failure of the

other computer.

The applications mentioned above are implemented

_in the software of the two computers, using the

hardware available inthe IPB. This reference

gives a brief description of the functioning of the

IPB hardware and presents possible schemes of

programming the computers, to implement the

functions of the IPB. The design of the IPB hard-

ware is flexible enough to allow programming

schemes other than those described in this reference

to alter the IPB functions.

ARCHITECTURE

The IPB communications link between two DGC

computers consists of two 15-inch square IPB

printed circuit boards, one in each computer, con-

nected by a fifteen foot cable (see Figure O-1).

_ Each IPB board contains four separate devices: a

16-bit full-duplex (Non-Interlocked) transmitter,

‘a 16-bit full-duplex receiver, a 16-bit half-duplex

(Interlocked) transmitter /receiver, and a watchdog
timer.

Figure O-2 illustrates the operation of the IPB in

terms of data and signal flow. Two features basic

to the understanding of the IPB will be discussed

in the following paragraphs. These features are

the independent transfer of data and status informa-

tion and the distinction between the 'Left'' and

''Right'"’ IPB board. ©

All references to tele-



Two types of information are (independently) trans-
ferred through the IPB, data words and status

information. Data words are transferred to and —

from accumulators in the two CPU's by the appro-

_ priate instructions. The data paths in the IPB are

shown in the upper part of Figure O-2. Data enters

from the Data (0-15) lines of the I/O bus of one

computer, passes through a transmitter into the

CPB (0-15) lines between the two IPB boards, and

finally passes through a receiver onto the Data

(0-15) lines of the I/O bus of the other computer.

- Associated with each transmitter and receiver is

its own 16-bit storage buffer.

Status information tells whether a computer has

transmitted a data word, received a data word,

experienced a failure, etc. Each device in the

IPB has it's own flags. (Busy and Done) which can

interact with the programs of the two computers to

transfer status information. Flag states are

affected by commands from both computers and by

the status of flags in both IPB boards. A computer

receives status information by means of the pro-

gram interrupt or by reading the flags. Figure

Q-2 illustrates the hardware separation of data and

status information; all signals used in data trans-

fer are in the upper part of the figure, all signals

used in status transfer are in the lower part. The

hardware independence of these two types of infor-

mation transfer give a degree of flexibility to the

programming of the IPB.

The IPB boards in each computer are identical,

but they do not have identical roles in the trans-

mission of information. The wiring in the IPB

external cable assigns the IPB board in one com-.

puter (at the end of the cable labeled ''Right'') to

serve as.a data storage area and the other board

(at the ''Left'' end of the cable) to serve only ina

gating capacity in the transmission of data on both

_ the full- and half-duplex lines. This means that

in any data transfer, the transmitting computer

writes data into one of the four buffers in the

Right" IPB board and the receiving computer |

reads the data from that buffer. The four data stor-

age buffers in the ''Right"' IPB board latch data for

the different types of data transmission in the IPB

as follows:

¢ The buffers labeled full-duplex latch data trans-

mitted on the full-duplex line.

¢ The buffers labeled half-duplex latch data trans -
mitted on the half-duplex line.

e The receiver buffers latch data transmitted by
the ''Left'' computer to the 'Right'"’ computer.

¢ The transmitter buffers latch data transmitted

by the ''Right'' computer to the "Left" |

computer. | :

Since the '"'Left'' IPB board is meant to serve only

in a gating capacity in data transfers, only one

receiver and one transmitter are necessary. The ©

full-duplex transmitter and receiver that would be

used if the board was on the ''Right'' side of the

cable are disabled.

Another distinction between the "Left" and "Right"
IPB boards is in the half-duplex Busy flags. The ©

Right" IPB board has a half-duplex Busy flag

- system containing the half-duplex Busy flags for

both "Left'' and "Right'' computers. The corre-

sponding logic on the ''Left"' IPB is disabled.

This distinction between "Right" and ''Left"

IPB boards are design distinction allowing the two >

IPB boards to be identical and does not effect the

programming, operation, or communications

capabilities of either computer in the system.
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SC : | Figure O-1 Inter-Processor Bus Printed Circuit Boards and External Cable


