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1J Popejoy
- RE Wengert
TRIP REPORT
TO: : MIT Sité, Cambridge, Massachusetts
- DATE: October 3, 1967
SUBJECT: MIT Requirements for a Word Synchronous Adapter

ATTENDEES : R. H, Stotz - MIT
A. K. Bhushan - MIT =
Stan Dunten - MITM
T. J. Beatson, Jr. -vGenerai Electric
M. Oleyar - General Electric
Al Letizia - General Electric

The following is the composite trip report of the General Electric attendees.

A GIOC channel that would meet MIT's requirements would provide an interface
to Bell System 303-type data sets, and would have the following characteristics:

TRANSMIT MODE

1. character parity - odd, even or no character pﬁrity by plug
seleétion. S o

2. character scrambling - there is no need for bit rearrangement
within a character. This could be a desireable feature, from
the security aspect, in the future.

3, ' block parity - block parity, or transmit, would be handled
entirely by software.

4. transfer timing error - A transfer timing error should cause
transmission of an EOT Eharacter, then turn off the Carrier
and report a terminate status.

5. Character modulus - The ninth bit of each character could be
reserved to identify the last character of a message in the
adapter. A second approach is to pad the message with "null"
characters to provide an integral number of words.
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" 6+ Literals Q'Although there is no obvious need for literala,'
: it would be a good ideai.to make the adapter capable of
handling 18 bits of literal data.

7. Character length - Although the DCW should specify 36 bit

- characters, the consequences of specifying ef{ther 6 or 9
bit characters should be considered so that a programming
error does not hang up the system.

| 8. Sync Characters - Sync Characters should be generated by
software,

9. Speed Range - The channel should have a variable speed
range of 40.8 KB to 230 KB with timing supplied by the
data set. We (GE) feel that a limited external timing
option should be supplied as an advent of our self test
mode. A short haul without data sets appears to be an
imminent need.

10, Half Duplex Mode « In a half-duplex configuration, re-
setting the transmit mode should turn off carrier. When
transmitting, it would be desireable to'detect changes
on the 'receive data'" line as an indication of trouble
(head butting). This condition should be stored in the
adapter and reported as part of a termination status.

11. Transparent Mode - They see no need for the 8 bit binnry
mode of communication.

RECEIVE MODE ,

1. Parity checking - Character parity checking (even or odd)
should be enabled or disabled by patchboard.

2., Parity Bit - Retain or strip character patity bit under
patchboard control.

3. Parity Errors - When character parity error is detected,
set a flag and continue reception. Report the error as
part of a terminate status after the EOT has been received.

4+ End of transmission - The channel must detect the EOT
character. This character should be defined by a patch-
board. One code value {s sufficient.

5 Block Parity - Block parity checking can be done entirely
by software, but the hardware must be transparent to the
reception of the parity character (which could be an EOT).
This requires detection of ETB and ETX so that detection
can be inhibited on the following character. 1t was noted
that the IBM 4-out-of-8 Code requires transparency on two
successive cyclic check characters.
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Special Characters - ACK, NAK, and ENQ can be handled

entirely by software.

Transparent Mode - There 18 no planned use of the ASCII

transparent mode which is initiated by DLE STIX and ter-

minated by DLE ETX or DLE ETB.

All of MIT's planning is based on use of the ASCII character set. Binary
data will be imbedded in the ASCII characters (six bit of binary data per 7-bit
ASCII character). . . o o :
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WSA 600 REQUIREMENTS‘

The fbllowing'is a list of functional requirements currently seen for

the WSA 600, and is intended to serve as a ''working paper",

1. The WSA 600 will be designed to interface with Bell System

| modems 303 and 301B.
‘2. The need for 7+l transmission 1is appareﬁt.

3., An 8-bit code will be considered as very desirable., In this
event both‘8+0 and 4 out of 8 should be considered, although
4 out of 8 may be implemented simply as 8 bits with even
‘parity (and no parity bit).

4, The speed of tﬁe 303 and 301B data sets implies computere-
1ike devices at both ends of the link, Thus, a method for-

" transmitting binary information is considered highly desir-
able., This need 1s interpreted here as'being‘a need for
6+1 code - transparent mode,

5., Code reqogniﬁion - There is need for the adapter to compare
and recognize confrol éharaéters in the receive mode, Present
thinking has been influenced by the possiﬁility of using an

" already developed circuit board with 144 flip-flop devices.
~ This board is a 16 X 9 solid étate memory., |
Thus, consideration 1s being given to possibility of
control character definition by software, That 1s, the GE645
software may define the coﬁtrol characters to be used by

loading the 16X9 memory in the WSA 600.
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’Théfe»gre'three types of action which may be taken
fbllowing receipt of a control character,

(a) Action taken by the WSA - - to change its

operating characteristics,

(b) .Reporting of termination status (and ¥e-

setting).

(c) Reporting of external signal status.,

These three "types' of actions are not "independent," A
character which causes some change in WSA characteristics may
well report external signal status,

6. The WSA 600 will have no memory of previous characters except
the DLE character, This is the oﬁly event which 1s to be

"remembered", This memory will only exist for one additional
character time,

' 7. Character parity will be a hardware‘function but under program
control, Thgt is, in receive mode nom-parity check may be selected
by software,

A summary of direct software controlled features:

(a) 6+1, 7+1, and 8-bit code transmission,

(b) Control characters - - 16 in number, 9-bits .in

length ldaded into the WSA by software, ‘

8. Block parity will be considered a software funcﬁion; Thus, WSA 600
will neither generate nor check it, However, to facilitate this
checking, the hardware will be required to be cohpletely trans-

parent to two characters following an ETX or ETB.



9, Use of SYN. In receive mode the hardware will strip SYN
(or DLE SYN in transparent) so that this character will
not be passed on to memory. |

In transmit, the SYN (or DLE SYN) wiil be used as
protection against'the transfer timing error - - thus
making the WSA a "soft-failing" device, When a transfer
timing error impends, the hardware will insert SYN (or
DLE SYN) as "£1il11" until another data service from the
memory 1s available,

10, Error Recovery, Basically, error recovery is viewed as
‘a software responsibility., The WSA, then, will be re-
quired to detect errors; where possible, and report.

(a)' The occurrence of a parity error will

cause an immediate terminate status.
" (b) Failure to achieve sync also constitutes
an error, WSA 600 will have to detect
| this and cause termination status,

11, There is a requirement for "literals" in transmit mode,

M. J. Tobias .
Systems Development Eng'g
Extension 1822 '

MIT/dx
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A meeting concerning the WSAGOO communication adapter is being scheduled for
November 13, 1967 at 10:00 A.M. in Cambridge, Massachusetts, 7th floor cone
ference room, 545 Technology §quare,

The meeting agenda will include discussion of WSA600 spec requirements and
how these requirements are initially being handled by preliminary flow charts
and state diagrams, ' These preliminary charts are being prepared by M. Tobias

and T. J. Beatson,

13th meeting datae.

MIT/dr

If at all possible, they will be distributed before the

N . Tt

M. J. Tobias
Systems Development Engineering
SIPD - Ext, 1822
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