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TOMRD RELI ABLE OPERATI ON
OF M NI COVPUTER- BASED TERM NALS ON A TI P

The present protocol for communi cation between a TIP and
attached terninals requires character-oriented transm ssion and
provides for no error control. In the design of this protocol, it was
apparently assumed that the majority of terminals attached to a TIP
woul d be interactive, be normally used in a character-by-character
node both for transmission to and fromthe term nal, and normally
support a human user who would in effect be in the comuni cation | oop.
The human user would thus be in a position to detect any significant
tel ecomuni cati on-i nduced errors both by direct observation of the
character streamand, nore inportantly, by exam ning the conputer
output in the context of his ongoing interaction.

The effectiveness of this neans for error detection and
initiation of corrective neasures when necessary is not adequate in
the foll ow ng cases:

a. For termnal-TIP communi cation at a nedi um or

hi gher data rate (say 1200 bps or higher) it is quite possible
that the human will skim conputer output and not be an

ef fective character-by-character error detector. In
particul ar, when both user input and conputer output

contain nunerical data it is possible that significant
undetected errors coul d occur.

b. For terminals |ocated at a distance fromthe TIP

and connected either by a private line or the switched
network nore errors may be introduced than with a
termnal local to the TIP (see Note 1). Wen a | arge
nunber of user term nals are connected to TIP s through
tel ecommunications facilities, whether within a single
organi zation or, even nore |likely, when users and user
groups not needing the full TIP capability are connected
to a renote TIP, this problemmy arise.
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c. For terminals containing a substantial anount of | ogic,
i ncludi ng possibly a mniconmputer, a human user is very
likely not in the direct termnal-TIP conmuni cations | oop
This case is inmportant, since both al phanuneric and full
graphics termnals containing mnis are now beconi ng

popul ar.

d. An interesting potential application of the network is to
provi de support for mniconputers used for process

control and other |aboratory neasurenment functions. In
providi ng software support for such mnis as well as
acquiring data fromthemusually there is no human user

in the comuni cation | oop.

e. A nunber of sites already offer a renote job entry
service. A though the present sites assunme that the unit
record devices such as card readers and line printers are
files within a nultiprogranmed system at another site, it
appears natural that renpote batch term nals be attached
to the network through TIP's. Here again, there would be
no human in the | oop between the terninal and the TIP

In addition to sone degree of error control on these types of
terminal |oops, it my be desirable to provide for bl ock-oriented data
transm ssion, at least for termnals of types (d) and (e) and possibly
(c) above. It is possible that error control wutilizing block
transmni ssion can be superinposed on the present TIP-term nal
conmuni cation protocol. Data bl ocks, including error control and bl ock
delimting information, can be nultiples of a single character in
| ength. The conmuni cation channel would still not be as fully utilized
as for conventional synchronous bl ock conmuni cation, since start and
stop bits for each character would need to be transmtted. This |oss
is not substantial and does occur now for 2000 bps TIP-term nal
conmuni cati on.

There are at |east two ways to inplenment such a protocol on
top of the existing TIP-term nal conmunication protocol. In both
cases, the renote termnal would have to handl e both originate and
receive error and bl ock control procedures:

a. Through an addition to TIP software, the controlled
comuni cation loop could terminate in the TIP, thus
providing error control only where it is nost needed,
between the TIP and the termnal. This, however, would
i nvol ve additional TIP software and a bl ock buffering
capability which may put an excessive load on the TIP
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b. The other end of the block transm ssion error contro
| oop could be in the serving host system either in an
applications programor in system support software.

If the renpte end of the block transm ssion error control | oop
is in the serving host, then this software could possibly be used for
host-to-host, end-to-end error control in addition to
host-host-termnminal end-to-end error control. For host-to-host
communi cati on, however, there would be a slight loss in efficiency due
to the inbedded character-oriented format, unless an option were
provided in which start/stop bits were not required.

Note 1: The nobst recent published data concerning data transmn ssion
error performance of the switched tel ecommunications network is
provided in the 1969-70 Connection Survey conducted by Bel
Laboratories. The results are published in The Bell System Techni cal
Journal, Vol. 4, No. 50, April 1971. In this survey, 12 receiving and
92 transmtting sites in the U S. and Canada were used with standard
Bel | System Dat aphone datasets used at both ends. At both 1200 and
2000 bps, approximately 82% of the calls had error rates of 1 error in
1075 bits or better, assum ng an equal nunber of short, medium and

| ong haul s.

The results of this survey for | ow speed, start/stop data
transmission at rates up to 300 bps indicate a character error rate of
1 error in 1074 characters or better on 77.6% of all calls nade within
the survey. It is interesting to note that only 48. 3% of the | ow speed
data tests conpleted were error-free. These tests were noninally 40
m nutes in | ength.

For voice grade private line data channels, the Bell System
techni cal reference, "Transm ssion Specifications for Voice G ade
Private Line Data Channels," dated March 1969 reports "Wien a Bel
System dataset is conbined with the recommended channel, the expected
long term average error rate of the systemis 1 error in 1075 bits or
better during normal transm ssion conditions. "
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