
Data General’s Multiprocessor Communications

Adapter, Type, 4038, provides a simple, economical means

of connecting several Nova and Supernova computers to

form a multiprocessor system. Such a small-computer

multiprocessor system is a powerful, highly flexible

alternative to a_ single large computer in many

applications.

OPERATION

The Multiprocessor Communications Adapter makes

it possible to connect up to fifteen Nova and Supernova

computers into a multiprocessor system by permitting

blocks of data to be transferred from one computer to

another through the computer’s data channel facilities.

One adapter is attached to the |O bus of each computer,

and the adapters are connected via a common

communication bus. Each adapter includes an independ-

ent receiver and transmitter. A processor with an adapter

may establish a logical link between its adapter

transmitter and any receiver it designates.

A number of logical links concurrently share the

single communications bus, using a time partitioning

multiplexer. The multiplexer circuitry is built into the

adapter. If there are N_ logical links established and

communications is proceeding on all, each link receives

1/N of the communications bus time. Any of the

interconnected computers may be switched off without

affecting the computers still in operation.

The bandwidth of the bus is 500K Hz (1 million bytes

per second). However, this rate will only be obtained

when a large number of links are active concurrently. Data

rates are primarily determined by the processor’s channel

facilities. Typical data rates for a single link are 100 KHz
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for Nova, 140 KHz for Supernova, and 250 KHz for

Supernova with high speed data channel option.

Since the receivers and transmitters are data channel

devices, each contains a word-count register and an

address register, as well as a status register. The

word-count register must be initialized to contain the

twos complement of the number of words to be

transferred, and the address register must be initialized to

contain the memory location from which the first word

will be taken. The transmitter registers must be initialized

by the transmitting processor, and the receiver registers.

must be initialized by the receiving processor. A

transmitter can not force data into a receiving processor at

addresses not specified by the receiver.

Each adapter is numbered (1, 2, ... 15), and each

contains a 4-bit code in both its receiver status register

and its transmitter status register. These codes are used to

specify the numbers of the other adapters to which the

adapter is to be connected. When the number of a

transmitter is set into the receiver by the transmission of a

data word to that receiver, the receiver will accept further

data only from that transmitter, i.e., it “‘locks’’ to that

transmitter. An |O instruction is required to ‘‘unlock”’ the

receiver so that it can receive data from another

transmitter.

The size and nature of the data transmission can be

established by convention. In a relatively simple system in

which the size and nature of the data blocks to be

transferred is Known in advance, the receiver can initialize

itself to accept the next block at the completion of the

previous transmission.

If the exact size and nature of the data blocks is

determined dynamically, a control block specifying the



nature of a transfer must be transmitted before a data

block can be transmitted. The receiver initializes itself to

accept a control block of standard format and unlocks

itself. The first word transferred to the receiver locks it to

the sending transmitter by setting the transmitter until

explicitly unlocked by the program. Thus, once the

control block is received, the receiver can be initialized to

accept: the data from the appropriate transmitter.

Alternatively, if the control block from adapter A to

adapter B is a request for data, then adapter B's

transmitter can be started sending data while its receiver is

re-initialized to accept a new control block. The hardware

does not explicitly distinguish between data and control

blocks.

APPLICATIONS

In situations characterized by relatively simple

mathematical operations and substantial data communica-

tions and formatting requirements, a small computer

multiprocessor system is less expensive and far more

flexible than any single medium-to large-scale computer

capable of meeting all the job requirements. Because

several compatible processors are used, the system

provides its own backup in case of failure. |n many cases a

multiprocessor system can also provide emergency backup

for a large-scale computer in the same system, eliminating

the need for a second large computer.

In a typical multiprocessor system, one small

computer might handle a number of data communication

lines while another computer pre-processes data, and a

third performs the actual computations.

In conjunction with a large-scale central processor, a

multiprocessor system might handle all data communica-

tions and formatting functions, as well as computations at

a specified level of complexity, while very large or highly

complex computations are handled by: the ‘central

processor.

In this sort of hierarchical data processing system,

computers of varying size and capability are matched to a

variety of functions. This hierarchical approach makes it

possible to construct computer systems which match

precisely the requirements of a situation and which are

able to respond dynamically to changing situations.

10 INSTRUCTIONS

The multiprocessor communications adapter (MCA)

contains: independent receiver (MCAR) and transmitter

(MCAT) subsections. Each has its own status register for

contro! as well as independent word count, address, and

data registers.

For the receiver, BUSY and DONE are controlled or

sensed by bits 8 and 9 in all 1O instructions with device

code 7, mnemonic MCAR. For the transmitter, BUSY and

DONE are controlled or sensed by bits 8 and 9 in all 1O

instructions with device code 6, mnemonic MCAT.

Interrupt disable is controlled by interrupt priority mask

bit 12 for both.

Receiver

The MCA receiver sets DONE, clears BUSY, and

interrupts the processor if:

a) the last word in a receiver's specified block is

received (bit 15 of the receiver status register is

set), or

b) the last word in a transmitter’s specified block is

received (bit. 14 of the status register set) even if

a longer block was specified by the receiver, or

c) the receiver timed out (bit 12 set).

The Clear function clears BUSY and DONE as well as

bits 12 through 15 of the receiver status register, the

receiver is disabled and unlocked. The Start function

clears DONE, clears bits 12, 14, and 15, and sets BUSY,

enabling the receiver to accept data from a transmitter.

DIA -MCAT

DOA -MCAR |

Read/load the receiver current address (CA)

register from the selected accumulator. The

register specifies the address of the next word

. to be stored into the processor’s memory.

DIB -MCAR

DOB -MCAR

Read/load the receiver word count (WC)

register from the selected accumulator with

the twos complement of the number of

words to be received. If read at the end ofa

transfer, the register contains the twos

complement of the number of words yet to

be received.

DIC -MCAR

Read the receiver status register according to

the format below. These bits are set in the

adapter when DONE is set.

0-3 Code of the receiver (1-15) as set by its

jumpers. .

4-7 When Locked, the code of the

transmitter to which the receiver is

logically connected (1-15). The trans-

fer of a single word to a receiver sets

these bits in the receiver status register

to the code of the sending transmitter

and makes the receiver go locked,

insuring that it will accept no data

from any other transmitter.

8-11 - Unused

12 - Timeout: data transmission has been

in progress, but no new data has been

sent in the last 10 milliseconds. This

usually means that power is off in the

transmitter’s processor. This timeout

does not occur if the transmitter word

count goes to zero, indicating a shorter

block length than the receiver’s.

13 - Locked: the receiver has begun

accepting data from a transmitter.

14 ~+- Transmitter has sent the last word of

a block as specified by its WC.

15 - Receiver WC went to zero indicating

that the transfer specified by the

receiver has been completed.



Transmitter

The.MCA transmitter sets DONE, clears BUSY, and

interrupts the processor if: -

a) the last word in a receiver specified block is sent

(bit 15 of the transmitter’s status register is set,

b) the last word in a transmitter specified block is

sent (bit 14), or

c) the transmitter timed out (bit 12).

The Clear function clears the BUSY and DONE in the

transmitter’s status word. Since BUSY is cleared,

transmission is stopped. If transmission were in progress

when the instruction was issued, a word might be lost.

The Start function clears DONE and sets BUSY, initiating

the block transfer specified by the transmitter CA, WC

and status registers.

DIA -MCAT

DOA - MCAT

Read/load the transmitter current address

(CA) register from the selected accumulator.

The register specifies the address of the next

word to be stored into the processor's

memory.

DIB -MCAT

DOB - MCAT

Read/load the transmitter word count (WC)

‘register from the selected accumulator with

the twos complement of the number of

words to be transmitted. If read at the end of

a transfer, the register contains the twos

complement to be transmitted.

DIC -MCAT

DOC - MCAT

Read/load the transmitter status register

according to the following format. Note that

only bits 0-3 may be changed with a DOC

instruction and that bits 12-15 are valid only

when done is set.

0-3 - Code of the receiver desired (1-15).

4-7 - Code of the transmitter as set by its

jumpers.

‘8-11 - Unused

12 - Timeout: data transmission has been
attempted but the selected receiver has

not acknowledged within the last 10

milliseconds. This means either that
power is off in the selected receiver's

processor or that it is locked to

another transmitter. The timeout does

_not occur if the receiver word count

goes to zero indicating a shorter word

length than the transmitter’s.

13 - Locked: the designated receiver is

locked to some transmitter. :

14 - The transmitter word count went to

zero indicating that the block trans-

mission has been completed.

15 - The receiver word count went to

zero.

INSTALLATION |
The Multiprocessor Communications Adapter is

mounted on a 15-inch square printed circuit board and

plugs directly into one of the seven standard subassembly

slots in the Nova or Supernova chassis.

Each adapter contains four jumpers that are set by

the user to assign a code to the receiver/transmitter pair.

The code is set to 15 when the adapter is shipped.

The data rate of the bus also can be adjusted by the

user. The 500KHz rate is supplied as standard, but it may

be reduced to 300KHz in order to lengthen the maximum

bus length to 150 feet from the standard 75 feet.

Each adapter contains a terminator network for the

communication bus. In a system containing two adapters,

the terminator networks operate as supplied. In systems

containing more than two adapters, the terminators must

be removed from all adapters except those at the ends of

the communications bus. To do this, the user removes all

220 ohm and 270 ohm resistors from the middle adapters.



7

Route 9, Southboro, Massachusetts 01772, (617) 485-9100, TWX (710}
Connecticut 06514, (203) 248-9660; 21 Brant Avenue (P.O. Box 917),

New York 11725, (516) 368-3304; P.O. Box 358, Bryn
DATA GENERAL CORPORATION SALES AND SERVICE,

390-0309, TELEX 94 8460; 230 Santa Fe Avenue, Hamden,

Clark, New Jersey 07066, (201) 381-3500; P.O. Box 243, Commack, L.I.

Mawr, Pennsylvania 19010, (215) 527-1630; c/o W.A. Brown Instruments, Inc., 222 Weber Avenue (P.O.
 Box 513), Orlando, Florida

32802, (305) 425-5505; c/o Pivan Engineering Company, 3535 W. Peterson Avenue, Chicago, !\linois 
60645, (312) 539-4838, TWX

(910) 221-0177; c/o Data Engineering Corp., 777 S. Central Expressway, Suite 1-W, Richardson, Texa
s 75080, (214) 231-4846, TWX

(910) 867-4739; c/o PLS Associates, Inc., 8080 E. Union Avenue, Englewood, Colorado 80110, (3
03) 771-0140; 430 Sherman Avenue,

Suite 206, Palo Alto, California 94306, (415) 321-9397, TWX (910) 373-1160; 2100 Sepulveda Biv
d., Suite 39, Manhattan Beach,

California 90266, (213) 376-7917, TWX (910) 344-7353; DATAGEN OF CANADA, LTD. Richelieu Park (P.O. Box 190), Hull, Quebec,

(819) 770-2030, TWX (610) 564-6752; 887 Montee de Liesse, Montreal 379, Quebec, (514) 747-1571, TW
X (610) 421-3486; 1460 Don

Mills Road, Toronto 17, Ontario, (416) 447-8000, TWX (610) 492-2792; 1310 W. Sixth Street, Vancouver, B.C., (604) 731-2711.

< y DATA GENERAL CORPORATION
Southboro, Massachusetts 01772


