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terminals may be used, or one all-purpose display can 
be used. 

Datapro Comment: 

An extraordinary range of products is offered around 
the basic CRT visual interface. The simplest product 
is a passive, or slave, monitor, l1'hich is even less 
complex than the ordinary TV set. The next step up is 
some form of interactive display terminal, but it is a 
giant step because the degree of interaction can be 
relatively superfluous, limited to a light pen or some 
simple form of cursor control, or it can be a high(v 
versatile mixture of ke.vboard, light pen, electronic 
pad and cursor controls augmented b.v full color and 
unlimited graphics. However, the apparent simplicity 
or complexity of the hardware is deceptive because 
almost all of the real interactive power of a display 
terminal is a function of the behind-the-scenes soft­
ware (including microprocessor firmware) as soon as 
one begins to use a CRT terminal as more than just a 
communicating t)pewriter. Variations in terminal 
hardware are thus more cosmetic than intrinsicallv 
functional and are general(v designed to fit the 
applications environment (i.e., the display in an office 
looks physically different than the display in a chem­
ical plant, but the real functional difference between 
them is determined by the software). 

In addition to retrieval services, communication 
between user terminals should be possible with con­
trolled sharing of user files. 

Other possible uses are of the electronic calendar 
variety: 

• recording appointments, 

• tickler reminder systems, 

• daily planner and organizer, etc. 

Reminders of appointments could be routed auto­
matically by computer through, for instance, the 
telephone system, using synthesized voice messages, 
to officers at conferences or on business trips if 
desired, or voice data could be transmitted in re­
sponse to prearranged codes through touchtone tele­
phones. 

Selective dissemination of information, with time­
limits for response to action notes, can also be 
incorporated into the system to aid in integration of 
responses to messages received. 

The abilitv to modifv certain files, under full access 
control, is· important in areas of high technical con-

tent, where specific experts in a field may be given 
authority to change or add to indexed technical data, 
and to add numerical data or review material to 
analytic cataloguing data provided by the basic man­
ual or machine system via a "wait" file. Thus informa­
tion analysis activities can be carried out by those 
most competent to do so from their own office or 
laboratory. 

In a fully integrated system, the principal means of 
communication is via the computer system. That is, 
everyone, down to the lowliest staff member would 
have a terminal of some kind. The inventory clerk 
may work with a single-line display and a limited 
�k�~�y�b�o�a�r�d�.� The typist will require a full keyboard, 
WIth upper-and-Iower case displayed on the screen. 
Terminals capable of multicoloured graphics displays 
will be required at the higher levels. Teleconferencing 
facilities will be required in conference rooms to 
avoid unnecessary travelling to attend business meet­
ings. The inputs and displays must be convenient and 
�a�c�c�~�p�t�a�b�l�e� to the level of user for which they are 
deSIgned. Human engineering is essential to avoid 
user frustration. The system must be a forgiving one 
and have acceptable default options when the user 
does not address it in an optimum manner. 

Elements of an Integrated Administrative 
System 

TRAFFIC DENSITY. Certain activities are so 
specialized that they are most appropriately treated 
as autonomous subsystems; e.g., information services 
serving design centres of research establishments 
working in highly specialized subject areas. Since the 
traffic associated with these data-bases is concentrated 
at nodes sited at appropriate centres of specialization, 
it is not cost effective to maintain the same data 
at some central node with its prime dedication to 
�~�e�n�e�r�a�l� use. Online, reactive (fast-response) querying 
IS usually required of large dedicated disc files. The 
principal output activity of these files will be stimu­
lated by the information specialists responsible for 
analyzing and searching the data. Thus, needless cost 
would be incurred in communication between the 
central computer and the terminals of the information 
specialists if all traffic is routed through the centre. 
Needless processing overheads will be incurred by 
combining this specialized information system with 
others of unrelated systems. 

A similar analysis applies to data processing relating 
!o �a�d�m�i�n�~�s�~�r�a�t�i�v�e� detail at local �c�e�n�~�r�e�s�.� For example, 
III the mIhtary, control and planmng for daily food 
ordering is most appropriately carried out by an 
autonomous subsystem. Only report information 
from digested data on gross movement of funds and 
supplies need be periodically passed to the central 
node of the information system. 
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The existence of natural nodes in a network of com­
municating computers can be detected by a traffic 
analysis of messages circulating in the system. Cost 
effectiveness indicates that heavy local traffic should 
be switched, controlled, and recorded at a local 
node. 

INTERFACING NODES. Special consideration 
must be given to ensure that the master node will be 
able to communicate with and monitor local nodes. 
This calls for a certain degree of standardization. 

• Between data-elements common to the MIS and 
the subsystem. 

• Formats and codes for interchange of information 
between autonomous subsystems having data ele­
ments not part of the M IS for tape or line 
transmissi on. 

• The query language for querying files serviced at 
any node within the system (irrespective of local 
file structures). 

• Coordination of system planning with external 
organizations that will be called upon frequently 
to supply specialist information, external to the 
organization. Use of a common methodology is 
desirable for meaningful communication between 
system managers. 

EVOLUTION OF AN ADMINISTRATIVE 
INFORMATION SYSTEM 

Conceptual studies of formal elements of a system are 
necessary to ensure that the elements being developed 
independently will mesh to form parts of the optimal 
total plan. This will allow for orderly progression 
from the original hybrid collection of uncoordinated 
subsystems, which entail much duplication of file 
storage and overlapping of file-handling activities, 
to an integrated overall system with fast response 
and minimum duplication of files or effort. Formal 
analysis of the essential parameters of the system will 
allow standardization of parameters that will continue 
to be used, perhaps stored and processed in different 
ways, throughout the evolution of the system. 

Man-Machine Integration 

HUMAN PROBLEMS ARISING DURING SyS­
TEM DEVELOPMENT. The introduction of com­
puters into operations formerly carried out by other 
means has usually resulted in frustration and opposi­
tion from the people operating the system undergoing 
change. Proper use of computers appears to require a 
fundamental reorganization of the managerial struc­
ture of an organization. Initially, some individuals 
lose status or freedom of action as a result. Thus, a 

revolution in the way administration is carried on 
inevitably will call forth resistance that can easily 
destroy the cost effectiveness of the changes. This is 
most apparent where incumbents of critical positions 
have held the same post for many years. The problems 
are not all generated by the original staff members, 
who probably are doing an excellent job using the 
traditional approach. System analysts occasionally 
take simplistic views of operations and tend to find 
neat solutions for watered down versions of the 
operation and omit all the virtues of the system 
being superseded. 

Re-education of staff to new ways may be impossible, 
especially if they are unwilling to cooperate. In 
organizations where postings are not of long duration, 
the problem can be less abrasive since phasing in of a 
new mode of operation can be synchronized with 
transfer of staff who might otherwise prove to be 
obstacles to successful implementation of the plan. 
Change, when properly handled, can even result in 
improved morale of the workers involved, as in the 
well-known Hawthorne effect. 

The importance of people in the overall system must 
never be minimized. The system is not an end in itself. 
It is intended to augment the capability of its human 
masters. Machine efficiency should be subordinated 
to the comfort and convenience of system users. As 
the cost of hardware continuously decreases, it be­
comes evident that the main costs of a total system 
will continue to be the salaries of the human compo­
nents. 

Milestones of Implementation 

Milestones of implementation can be planned to 
ensure that independent elements of the final system 
can be implemented in stages to achieve quantum 
jumps in efficiency and convenience. A system that 
demands extra effort and a change in the habits 
of the people involved, without any apparent increase 
in convenience or status for the participants, is un­
likely to succeed. Implementation should be attempted 
initially only for part of the organization, while the 
bugs are being removed. 

Model Elements and Pilot Networks 

Implementation within the planning group itself 
would be the logical first step, since its members 
should have a vested interest in getting the system 
to work. In operating realistic models of the final 
system, the essential character of the inputs and out­
puts (format, response time, display mode, man­
machine interface, etc.) should appear the same as 
in the target system. Ideally, the new services should 
sell themselves so that the potential users will request 
that the system be extended to them. It is evident 
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that the specific hardware configuration used during 
this stage need not be that chosen for final imple­
mentation, but it should be close enough so as not to 
affect the credibility of the program. 

Program Initiation 

In an evolutionary approach, several items can be 
singled out for immediate action in a multi-pronged 
approach to the problem. 

Information services have already been developed to 
service many activities. However, clerical transaction 
handling has not registered much impact from the 
introduction of computers into the conduct of busi­
ness. Thus the subsystem dealing with automatic 
filing, indexing, and display of correspondence de­
serves special attention. The precise modalities used­
whether digitally indexed video-tapes (e.g. Ampex and 
Sony systems) or microfilms-is not important during 
the stage in which the mode of retrieval and display 
to the user is being developed. Such a system should 
be implemented on a realistic scale, as soon as possible, 
to iron out conceptual bugs. The main requirement 
is for flexibility so that continual enhancement is 
possible based on feedback from a sample popUlation 
of real users. Provision for automatic feedback of 
user response should be incorporated in the system 
from the beginning. 

I ndexing standards are needed for transactions and 
other files where they are not currently available or 
adequate. Coding of the sources of correspondence 
is an essential requirement to facilitate retrieval of 
stored information. From the beginning, a method 
must be incorporated for validating source codes~ for 
updating source codes as names of orgnaizations 
change; and for linking files relating to both old 
and new names. Tracing name changes in old files 
is one of the most time-consuming of clerical tasks. 

Traffic analysis of existing correspondence, signals, 
and other communications within and beyond the 
organization is necessary to determine the optimal 
size for data processing operating elements. Perhaps, 
in the early stages, the more refined processing 
should apply only to correspondence and other infor-

mation traffic between managers in higher echelons 
of the organization. The direction of flow of com­
munication and the receipt-response loops for mes­
sages should indicate the most cost-effective appli­
cation of 0 P equipment. 

For internal efficiency, subsystems will need to operate 
in modes internally optimized for the specific sub­
system. Complete integration of different modes of 
operation appears to be impractical and uneconomic. 
However, portions of the data, digested and evaluated 
locally, may be required to contribute data elements 
to the central system. If the data in a subsystem is to 
be queried directly by any user in the overall system 
(possibly switched through the central computing 
node), it is necessary to define a system-wide query 
language, which, with default options, can be used to 
query any accessible file within the system. Otherwise 
it would be necessary for each user to know the job 
control language and local query language of each of 
the subsystems. This language should be defined 
early since it is certain to have an impact on the file 
structures and manipulation capabilities of each of the 
subsystems. Where desired, the subsystem could pro­
vide an interpretative front-end to allow for transla­
tion of a standard query into the format required 
for the local system. 

It is possible that the final information system will 
take over many of the secretary's tasks. However. 
making use of the complete range of information ser­
vices that will be available at various stages of 
development will require skilled technical help to 
interface between the senior decision maker and the 
system. Acceptance by users of radical changes in 
doing business by the methods sketched calls for 
accurate delineation of this function and training of 
information aides (special staff officers) at a very 
early stage of the development. This is all the more 
important as the system will be in constant flux for 
many years as each subsystem is brought online and 
separately debugged. The essential role of this class of 
staff cannot be too strongly emphasized. It is 
analogous to the role of the service engineer sup­
plied by major hardware vendors to help introduce a 
computer and maintain it for a client.D 
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The problems of selecting just the right diagnostic equipment for a communications 
network can be as confusing and as complex as selecting the network components, 
especially for the designer who is not accustomed to the chore of outgoing maintenance 
for a system whose parts may be physically separated by perhaps hundreds of miles. 
This report offers a comprehensive survey of currently available network diagnostic 
equipment, complete with the latest prices, and defines the general diagnostic appli­
cation for each equipment item. The survey will help to get you started in the right 
directions, but don't hesitate to contact any manufacturer listed to find out all you 
need to know about an item before you spend your money. 

Solution: 
Data communications systems typically share these 
characteristics: multiple equipment vendors; geo­
graphical site separation; and transmission facilities 
that are supplied by a carrier more attuned to voice 
applications than to data transmission. In the past, 
users have found it difficult to even judge the 
operational efficiency of a system much less to identify 
potential or actual problems and make the deter­
mination as to who should correct them. 

In the early days, most processing was centralized, and 
in the event of a malfunction the mainframe vendor 
made the service call. Early on however, sprawling 
low-speed teleprinter networks used for corporate 
communications made their way from the back room 
communications center to the computer room. This 
did not represent a major difficulty, except in terms 
of service timeliness and user frustration~ because the 
communications manager generally let the two giants 
(mainframe vendor and communications carrier) 
resolve any jurisidictional problems in the event of 
failure. 

Then came the timesharing boom of the 1960's and 
suddenly the number of vendors offering terminals, 

modems, multiplexers, plug-compatible hardware, 
and proprietary software packages skyrocketed. 
Although this period produced some trauma, it was 
manageable and most erratic problems could be traced 
to noisy phone lines or incompatibility (timing or 
interface) between system elements. Although the 
battlefield was no longer limited to the giants, problem 
solving was still not too difficult; it simply became the 
responsibility of the last vendor to contribute to the 
system (who almost always happened to be the 
smallest involved) to identify the fault and provide the 
communications manager with enough ammunition 
to force the guilty party to correct it. 

About the same time, the Carterphone case, the M CI 
decision, etc., were settled and the ranks of the carriers 
swelled with packet message switching vendors, value 
added carriers, and specialized common carriers each 
offering its own brand of regulated, semi-regulated, 
and unregulated special services for voice, data, 
facsimile, video, message, etc. Add to this the inter­
national record carriers, the satellite carriers, and the 
proposed or existing electronic mail carriers and our 
communications manager was no longer dealing with 
one friendly account executive but was suddenly 
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confronted by a host of carrier representatives-and 
"finger pointing" when problems arose gained one 
more level of density. 

While all this was going on, technology hardly stood 
still. The practical limit (and according to most major 
suppliers, the "theoretical limit") oftransmission speed 
over a 4-wire, leased, voice grade line was increased 
from 2400 bps to 3600, 4800, 7200, and finally to 9600 
bps, full-duplex. Half-duplex over a dial-up circuit 
went from 2000 bps to 2400, 3600, and then, 
comfortably, to 4800 bps. Today, dial back-up using 
two calls to simulate a 4-wire leased line, is commonly 
used at 9600 bps for full-duplex operation. All this 
didn't happen overnight, of course, and in the early 
1970's there were many unbelievers. Although 4800 
bps for military applications had been in limited use 
since the late 50's, it was employed primarily over 
radio links having a wider bandwidth than terrestrial 
links and it was extremely expensive. Supported by the 
"theoretical limit" concept espoused by the carriers, 
most communications managers were of the opinion 
that-sure, somebody with savvy can fine tune a 
demonstration unit for operation over optimized 
facilities, but can they bring it to production at a 
reasonable cost and will it perform satisfactorily over 
my facilities, many of which are the next thing to 
barbed wire; and incidentally, who's going to service it? 
With these formidable objections, how did the trend 
ever get off the ground? The impetus came from the 
computer room. 

With mainframe performance levels increasing almost 
logarithmically, E>P personnel were more than mildly 
upset that the throughput, applications possibilities, 
utilization, and overall satisfaction with their CPU's 
was being inhibited by slow-speed, antiquated 
communications facilities that delivered marginal 
performance and appeared to cost too much. The 
OPer's key was speed-in bits or bytes per second­
they cared not about the comm. man's baud rate 
problems. If they had to suffer through all of the 
N AK 's, slow turnarounds, timeouts and disconnects, 
how could it get worse at a higher transmission rate­
it had to improve. Through exposure at trade shows 
and advertising, OP personnel showed marked 
interest in the new products being announced and 
salesmen, being what they are, began to court this 
possible new source of business-in the computer 
room. 

Speed is what they asked for and that's what the 
industry gave them. Frequently offering no-obligation 
trials, the faster machines began to generate 
acceptance, at least on the OP side of the house. 
Naturally, the communications people were aware of 
these tests, if for no other reason than they still ordered 
up the lines. Beginning with point-to-point lines, 
polled circuits were then experimented with. Again, 

the problem was speed; this time not link operating 
speed but turnaround time, which to the OPer meant 
degraded throughput. With the advent of LSI (Large 
Scale Integration) and microprocessors, fastpoll 
modems were invented, which drastically reduced the 
training time required to synchronize the modems and 
greatly improved performance. Again, there was 
reluctance-"OK, it works all right on this circuit but 
we have a nationwide network that encompasses 
various operating companies wtih different vintages of 
equipment; we certainly can't cut over the entire 
network; besides, who's going to keep it running?" 

Who indeed! Test equipment had always kept pace 
with the rest of the electronics industry but it was 
designed for use by engineers and skilled technicians. 
About the only diagnostics available to an operator or 
user were simple front-panel meters used by radiomen 
to tune transmitters and receivers. This period was also 
explosive in the semiconductor industry with new 
chips and improved performance reported monthly. 
The semiconductor industry reported breakthroughs 
regularly, but it took applications engineers serving the 
end user community to harness that power. Mter 
active filters had been perfected and improved 
modulation/ demodulation techniques had been 
proven, the telecommunications engineers in the 
various modem/ muliplexer shops realized that there 
was still capability to spare. With size, power 
consumption, and cost on the decrease and trans­
mission performance enhanced, they decided to use 
the additional capability to fight the biggest objection 
to their success-diagnostics. Soon automatic 
loopbacks that could be controlled remotely with the 
distant site unattended were commonplace. The 
distant point in the system that could be controlled in 
this manner keep increasing until an operator (or the 
front end, under software control) could extend the 
loopback function all the way through tandem multi­
plexers and distant modem links right to the brass 
terminals at the far-end CRT, teleprinter, etc. 

These diagnostic routines came to be expected and 
some of the smaller companies who either could not 
afford the engineering or the chip design/ set up costs 
began to feel the crunch. With tight money and 
venture capital no longer willing to risk investment in 
high technology ideas, some of the smaller companies 
folded or were bought out and the industry 
experienced a shake out that worried a lot of potential 
customers. With funds at a premium, many firms had 
to cut back the frills, one of which was mistakenly 
identified as service. Again, who's going to fix it? 

Although telecommunications test equipment had 
always enjoyed a certain amount of success, it was 
hardly big business and was generally catered to by 
small specialty houses. With their market threatened, 
the more successful digital transmission firms, 
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primarily modem and multiplexer companies, jumped 
in with both feet to create a wide range of test, monitor, 
and control hardware that complemented the 
diagnostics already built into their primary products. 

Exotic network management and control systems 
emerged and the communications manager was at last 
comfortable with his ability to diagnose difficulties, 
even in advance of failure. and frequentlv to correct 
them by remote control. This is usually accomplished 
by initiating a dial back-up circuit around a failed line 
or to a hot standby spare in the event of a modem 
failure. Since most of the diagnostic systems available 
today operate in conjunction with the transmission 
hardware manufactured by the same firm, sales spur 
one another and profits can be invested into even more 
sophisticated systems. 

It has long been the contention of the FCC, the US 
Congress, and to a certain extent the Justice 
Department, that competition will improve service 
and reduce costs. Nowhere is this truer than in data 
communications. AT&T, although belatedly, has 
managed to keep reasonable pace with modem 
development and most recently has been called to task 
for network diagnostics. Their answer is called 
Dataphone II, a centrally located control system used 
in conjunction with newly announced 2400, 4800, and 
9600 bps modems. IBM also announced a new series 
of modems for delivery in the summer/fall of 1980. 
Both of these new offerings will be controlled by 
central site hardware, are capable of remote back-up, 
and do not require operators at the distant end. The 
AT&T version can be controlled by several different 
models of hardware at the central site; IBM's system 
will be under control of software resident in the front 
end. It should be noted that both of these systems 
require the use of the same companies' modems. This 
is also true of the larger, more familiar independents: 
Codex, Racal-Milgo, and Paradyne. General 
DataComm is believed to be the only major 
manufacturer of diagnostic management systems that 
can operate with virtually any standard modem. 

Although network management systems are compre­
hensive diagnostic and control items, they are very 
expensive and as such are generally suited only to large 
~etworks where the cost savings and improved up­
tune make them worthwhik. However, between the 
simple manual patch panel and a network manage­
ment system, a wide range of hardware is available for 
almost any application and budget. The remainder of 
this report focuses on this hardware, how it is used, 
what it costs, and who provides it. 

TYPES OF TESTS AND EQUIPMENT 

Loopbacks 

This is the most common form of testing and entails 
connecting the transmitter and receiver elements of the 
device under test by mechanical or electronic means 
under either local or remote control. The data sourc~ 
may be any device capable of generating a particular 
data patte~ and comparing the received result against 
the transmItted standard. Loopback can be at either 
the analog or digital interface and in protracted 
systems can usually occur at multiple levels. Several 
levels of loopback are shown in the accompanying 
diagram. (Like loopbacks are possible for all elements 
shown.) 

Local Analog Loopback. Shown in the diagram 
as CD, this loops the modem transmitter back to its 
own receiver. This is usually accomplished via local 
control and only tests the near-end modem. 

Remote pigital Loopback. Shown in the diagram 
as Q), thIS test loops the modem receiver back to its 
transmitter for data analysis at the distant end. When 
initiated manually at the distant end, it is similar to the 
TEST function that was incorporated in the early 
AT&T modems. The BELL test board would be in 
voic~ contact with the site that was complaining about 
servIce and the customer would throw the TEST 
switch; the test board operator would then transmit a 
test pattern to the remote site where it would be 
returned for analysis. This saved the BELL repair 
people unnecessary service calls if the trouble was 
really in the terminal. Today's modems have an 
aut~matic fe~ture to control this loopback. This test 
obvIously dISrupts traffic; the terminal is usually 
terminated in its characteristic impedance while the 
test is under way. 

line Joopback. S~own in the diagram as Q), this test 
termmates the dIstant modem and turns the line 
aroun~ (thro~gh any necessary impedance/level 
matchmg eqUIpment) so that operation over the 
transmission facility can be verified exclusive of the 
remote modem. This is also a disruptive test. 

High-speed Analog loopback. Shown in the diagram 
~ ... - •• '1 'I '1."1 •. ~ 

~s ~, ~n~s. leSI 100p~ oaCK tne composlie output trom a 
tIme dIVIsIOn multIplexer (TD M) through a high­
speed modem at the analog interface. This test checks 
o~ly th~ high speed modem at the computer site and is 
dIsruptIve of all channel traffic going through the 
TDM. 
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Loopback Test Schematic 

High-speed Digital Loopback. Shown in the diagram 
as ~, this test loops back the composite stream at the 
digital interface of the distant high-speed modem. This 
test is disruptive of all TD M channel traffic. 

Remote Low-Speed Channel Loopback. Shown in the 
diagram as ®, this test confirms operation of only the 
channel under test at the digital interface of that 
channel in the remote city. This test is disruptive to that 
channel's traffic only. 

Remote Analog Loopback-Level One. Shown in the 
diagram as (j), this test verifies operation of the 
particular channel involved at the near end Frequency 
Division Multiplexer (FDM) before all the channels 
are combined for transmission over the Level Two 
line. This test is only disruptive to that channel's traffic. 

Remote Composite Analog Loopback. Shown in the 
diagram as ®, this test loops the composite voice 
frequency signal eminating from the near end FDM. 
All FD M and associated TD M channels are dis­
rupted. 

Remote Digital Loopback-Level Two. Shown in the 
diagram as ®, this test is similar to test 2 , except 
that it occurs at the digital interface of the affected 
FDM channel, which disrupts traffic on that FDM/ 
TDM channel only. 

Remote Analog Loopback-Level 111ree. Shown in the 
diagram as @ , this test checks the modem shown 
and is similar to test Q). Only that channel is affected. 

Remote line Loopback-Level Three. Shown in the 
diagram as @ , this test is similar to test 3 ,and only 
affects the traffic on that channel. 

Remote Digital Loopback-Level Three. Shown in the 
diagram as @ , this test is similar to test @and only 
that channel IS affected. 

Obviously tests of this extent require intelligence all 
the way through the system as control signals are 
passed with integrity through or to each element. In 
some cases, intelligence could reside in the remote 
terminal, which upon recognizing the appropriate 
address and control signal, will cause the associated 
modem to enter the requested test mode. Systems as 
complex as this often require outboard control units 
whose sole function is to interpret commands and 
cause the necessary action to take place, as in the more 
elaborate network management systems. 

Line Analysis 

Strictly speaking, these tests are performed using 
analog measuring/ generating equipment and are con­
ducted on audio facilities-most commonly telephone 
lines. Tests of this nature measure all types of line 
characteristics that the reader mayor may not be 
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familiar with (e.g., frequency response, signal/noise 
ratio, envelope delay distortion, amplitude delay dis­
tortion, hits, dropouts, fades, frequency translation, 
impulse noise, etc.). The hardware required for these 
tests is sophisticated and the operator must be skilled 
at interpreting the results. Similar hardware is located 
at various carrier test centers and should only be 
required at a users site when extremely troublesome 
lines are encountered and proof is needed to convince 
the carrier that action need be taken. Usually, digital 
instrumentation, while not providing data accurate 
enough to pinpoint the problem, is sufficient to 
identify that there is a problem. If some audio 
capability is required, a low-cost line monitor with a 
speaker, test tone generator, and power level meter wiH 
usually suffice. 

Breakout Boxes 

These extremely useful devices are absolutely neces­
sary in troubleshooting and in identifying interface / 
timing incompatibilities. This capability is part of the 
majority of more sophisticated devices but the break­
out box can be purchased separately. It usually 
consists of two connectors (one for connection to the 
business machine equipment (DTE» and one for 
connection to the communications facility (DCE). The 
device is connected in series between the two elements 
with the status of the various leads visible through 
indicators (usually Light Emitting Diodes, LED's). 
Some of the units use tri-state LED's (red, green, off) 
to show if the interface lead is high, low, or off. In 
addition, the leads are generally brought out to pin 
jacks to allow connection to external test equipment. 
Most of these units derive power from the attached 
devices and are non-interfering with data and control 
signal flow between the DTE and DCE. 

Error Rate Testers 

The two most commonly used devices of this type are 
Bit Error Rate Testers (BERT) and Block Error Rate 
Testers (BLERT). They usually generate a known bit 
or block pattern (with most that are currently avail­
able, user selected test data can be generated as well as 
standard "fox" messages and 63, 511, and 2047-bit 
pseudorandom patterns), The device monitor~ what is 
returned to it (usually through one of the loopbacks 
previously described) and provides a numerical read­
out of the BER or BLER over a specified time frame. 
This is a good overall test of the transmission facility 
and hardware. It gives a reasonable indication that the 
problem is random, solid, or occurs periodically in 
bursts. 

Data Une Monitors 

These devices require some knowledge on the part of 
the user but an engineering degree is certainly not 

required. The function of these units is to bridge the 
connection between a DTE and DCE on a non­
interfering basis to display data and eventS as the 
connected devices interact. The display is usually a 
CRT and an optional printer port is sometimes 
provided (not the printer). These units always have 
internal storage and many are equipped with an 
integral tape unit, or the means to connect to an 
external unit, in addition to semiconductor memory. 
Many of these devices can operate full-duplex with the 
send and receive data differentiated on the screen by 
reverse video, underlining, or some other method. 
Most of these units are capable of operating on a trap 
(a selected character or group of characters in the data 
stream or a control lead event). This conserves the 
storage media and allows only the datal events of 
interest to be captured for analysis. The unit can 
usually capture a predefined amount of occurrences/ 
data both before and after the trap trigger to assist in 
analysis. 

Data Une Monitor/Simulators 

This equipment has all the attributes of the monitors 
previously described plus the ability to emulate a DTE 
or a DCE for off-line, interactive, testing of the 
counterpart. These units are particularly useful when 
installing new hardware, adapting to new control 
formats, and debugging software. The operation of the 
device can be made true or false for the application to 
allow determination of the behavior of the unit under 
test. They are invaluable aids when new protocols, 
such as SDLC or X.25, are to be implemented because 
all of the anticipated difficulties can be simulated and 
the results observed (e.g., improper zero-bit insertion; 
errored Frame Sequence Check, wrong packet length, 
incompatible timings, erroneous address or control 
fields, etc.). Since all testing occurs off-line, problems 
can be corrected without wasting valuable resources 
on-line only to discover a "glitch." 

Network Control Systems 

As discussed briefly earlier in this report, these systems 
are the most sophisticated offerings available today in 
the data communications test field. Many are capable 
of controlling/ monitoring hundreds of lines with 50 or 
more drops per line. Each point in the network carries 
its own address, which is periodically scanned for 
proper operation. Each of the remote points has 
electronics associated with it that are devoted to the 
diagnostic function. Signalling back to the central site 
occurs over a secondarv channel. usuallv out-of-hand 
to the primary data p~th but· ~ormally sharing th~ 
same transmission facilities. The status of the EIA 
interface between the remote modem and terminal is 
continuously monitored and reported back to the 
central site as are conditions such as terminal failure, 
modem failure, line degradation, signal quality, trans­
mit and receive levels, etc. A failed terminal or modem 
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USER'S RATINGS OF DATA COMMUNICATIONS TEST, MONITOR, AND CONTROL EQUIPMENT 

r Number 
Software/ 

Number Overall Ease Hardware Maintenance Firmware Manufacturer of User of 

I 
Satisfaction of Use Reliability Service Flexibility and Model Re- Units (if applicable) 

sponses in Use 
WA E G F P WA E G F P WA E G F P WA E G F P WA E G F P 

AtlantiC Research-DTM 3 4 3.3 1 2 0 0 2.3 0 1 2 0 4.0 3 0 0 0 3.3 1 2 0 0 3.0 1 1 1 0 
Intershake 3 3 3.7 2 1 0 0 2.7 1 0 2 0 3.7 2 1 0 0 3.3 2 0 1 0 4.0 3 0 0 0 
Others & unspecified 9 10 3.8 7 2 0 0 3.6 6 2 1 0 3.6 5 3 0 0 2.8 1 3 2 0 2.7 1 1 0 1 

Subtotals 15 17 3.7 10 5 0 0 3.1 7 3 5 0 3.7 10 4 0 0 3.1 4 5 3 0 3.2 5 2 1 1 

Digi-Log, all !'node Is 5 6 3.2 1 4 0 0 4.0 5 0 0 0 2.6 0 3 2 0 3.0 0 5 0 0 2.0 0 0 1 0 
Digltech, Pacer 3 3 3.7 2 1 0 0 3.0 1 1 1 0 3.0 0 3 0 0 3.3 1 2 0 0 3.0 1 1 1 0 
Epicom. all models 3 3 4.0 3 0 0 0 4.0 3 0 0 0 3.7 2 1 0 0 3.0 0 1 0 0 - - - - -
Halcyon-803 5 5 3.8 4 1 0 0 3.4 2 3 0 0 3.6 3 2 0 0 3.5 2 2 0 0 3.5 2 2 0 0 
Others & unspecified 3 4 2.7 1 1 0 1 2.7 1 1 0 1 2.3 0 1 2 0 1.7 0 0 2 1 3.0 1 0 1 0 

Subtotals 8 9 3.4 5 2 0 1 3.1 3 4 0 1 3.1 3 3 2 0 2.7 2 2 2 1 3.3 3 2 1 0 

Hewlett-Packard. 1640 3 6 4.0 3 0 0 0 3.3 1 2 0 0 4.0 3 0 0 0 3.0 1 0 1 0 3.3 1 2 0 0 
International Data SClences-

1310 3 3 4.0 3 0 0 0 4.0 3 0 0 0 4.0 3 0 0 0 3.3 1 2 0 0 - - - - -
Others & unspecIfied 3 3 4.0 3 0 0 0 3.5 1 1 0 0 3.5 1 1 0 0 3.0 0 2 0 0 - - - - -

Subtotals 6 6 4.0 6 0 0 0 3.8 4 1 0 0 3.8 4 1 0 0 3.2 1 4 0 0 - - - --
Racal-Milgo. 220 3 5 3.3 1 2 0 0 3.3 1 2 0 0 3.7 2 1 0 0 3.5 1 1 0 0 - - - --
Sierra. all models 3 4 3.7 2 1 0 0 4.0 3 0 0 0 3.7 2 1 0 0 4.0 1 0 0 0 - - - --
Spectron-301 4 5 3.3 1 3 0 0 3.5 2 2 0 0 3.3 1 3 0 0 2.8 1 1 2 0 2.0 0 1 0 1 

501 9 10 3.6 5 4 0 0 3.4 4 5 0 0 3.4 4 5 0 0 3.0 3 2 3 0 3.0 3 2 1 1 
502 16 17 3.7 11 5 0 0 3.5 9 6 1 0 3.3 8 5 3 0 2.8 3 8 0 0 3.5 7 7 0 0 
601 14 32 3.6 8 6 0 0 3.5 8 5 1 0 3.0 4 6 4 0 3.0 5 4 3 1 2.8 2 0 1 1 
Others & unspecified 15 18 3.6 10 4 1 0 3.6 10 4 1 0 3.3 9 4 0 2 2.5 o 10 1 3 2.3 1 0 ~ 1 

Subtotals 58 82 3.6 35 22 1 0 3.5 33 22 3 0 3.3 26 23 7 2 2.8 12 25 9 7 3.1 13 10 3 4 

All others 26 62 3.8 19 6 0 0 3.7 19 6 1 0 3.6 17 7 1 0 3.2 10 4 5 1 3.7 8 3 0 0 

GRAND TOTALS 133 203 3.6 87 43 1 1 3.5 80 41 10 1 3.4 69 47 12 2 3.0 33 49 20 9 3.2 31 20 7 5 

LEGEND E-Excellent: G-Good; F-Fair: P-Poor: WA-Weighted Average based on a weighting of 4 for Excellent. 3 for Good, 2 for Fair; and 1 for Poor 

can be removed from the polling table and operation 
can continue; a streaming terminal can be disabled; a 
failed modem can be backed up automatically by 
remote control; a failed line can be dialed around, etc. 

The remote electronics can be part of the modem 
circuitry, a separate card in the modem enclosure, or a 
completely separate standalone device. The central site 
hardware usually consists of a minicomputer with 
control console, storage, backup facilities, and master 
modems. The power of these systems is enormous and 
prices are falling periodically. 

USER EXPERIENCE 

In September 1979, Datapro included a Reader 
Survey Form in the monthly supplement to 
DATAPRO REPORTS ON DATA COMMUNI­
CATIONS. By the editorial cutoff date of November 
15, we had received over 130 usable responses covering 
over 200 pieces of equipment. It is our normal practice 
to include these survey forms with the DA T APRO 70 
supplements as well as mailing to Data Communi­
cations subscribers. This dual mailing naturally results 
in greatly increased circulation and a correspondingly 
high return in the number of responses. However, 
Datapro felt that the particular nature of this 
equipment could best be reported on by communi-

cations subscribers, at least on the first edition of this 
report; therefore, DA T APRO 70 readers were not 
solicited this time. Considering the limited exposure 
that this survey received, and also the fact that this is a 
brand new report, we are gratified with the response. 
We hope that once this report is disseminated, next 
year's results will be even better. 

Usage Patterns 

In addition to the equipment ratings that we requested 
of our subscriber base, Datapro also used the survey 
form to ask some questions regarding usage. A 
question concerning the length of time the equipment 
had been in service revealed the following: 

Less than one year .............................. 48 responses. 
One to two years ................................. 48 responses. 
Two to four years ............................... 30 responses. 
Over four years ..................................... 7 responses. 

When asked if there were any plans to replace this 
equipment with newer, more sophisticated hardware 
within the next 12 months, 93 respondents said No and 
33 replied Yes. A query regarding cost justification for 
the item met with the following results: 
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Fully cost justified ............................... 75 responses. 
Essential, regardless of cost ................. 49 responses. 
Marginally satisfactory ......................... .4 responses. 
Expectations unfulfilled .......................... 1 response. 

The majority of those responding indicated that the 
equipment was used on their own systems as opposed 
to customer or client systems. Responses were equally 
divided as to whether the equipment was used at more 
than one location. The capability to monitor remote 
locations using centrally located hardware was 
indicated by 91 users while another 33 operated locally 
only. The type of facility the equipment was associated 
with can be broken down as follows: 

leased-l 18; switched-65; DDS-27; other-14 
(some were using more than one type of facility; hence 
the apparent disparity in the totals). 

Of those responding, 112 indicated that the chief use of 
the equipment was specific problem solving and 77 
said that the primary function was monitoring; only 20 
users identified preventative maintenance as the main 
usage. Another question concerned the applications 
on which the hardware was used, with results as 
follows: 

Monitoringl recording ........................ 108 responses. 
DTE I DCE simulation ......................... 46 responses. 
Patching I control ................................. 25 responses. 
Distortion analysis .............................. 21 responses. 
Backup switching I control. .................... .4 responses. 

Several other uses were mentioned, including 
hard ware I software design and de bugging. The 
specific tests conducted included Bit Error Rate (43), 
Block Error Rate (13), and distortion (17). The 
information garnered from these proceedings 
included: data transmission performance (l05), 
control event timing and interaction (84), and protocol 
adherence and sequencing (89). The majority of users 
(88) employed their own data as source material while 
another 19 used the standard "fox" message. 

User Reaction 

The accompanying chart lists the ratings assigned by 
those responding to this survey. Where three or more 
responses were obtained on any particular modei, that 
model is identified. Where less than three responses 
were received on any particular model, the equipment 
was lumped and identified as "others or unspecified" 
under the vendor's name. When a manufacturer did 
not receive at least three responses, the ratings were 
added and identified under the All Others category. 

COMPARISON CHARTS 

The charts at the end of this report present the key 
characteristics of over 100 test devices. The 

information contained in these charts was supplied 
and lor verified by the manufacturers during 
November and December 1979; their cooperation with 
the Datapro staff is greatly appreciated. 

Datapro sent repeated requests for information to 
over 50 firms known or believed to be in the data 
communications test equipment market. The absence 
of any company from the charts means that the 
company either failed to respond, was unknown to us, 
or chose not to be iisted. Tnere are many manu­
facturers of components, such as patch panels, meters, 
EIA AI B switches, etc. that are not listed in the charts 
because their offerings do not constitute complete test 
entities. These vendors are no less important to the 
field but listing them here is not practical due to sheer 
volume. The vendor that you choose to implement a 
turnkey diagnostic system will be a ware of these 
suppliers and no doubt will use some of them in 
assembling the hardware. It would be wise to ask for 
the identification of these "second tier" suppliers if you 
decide to purchase I lease a turnkey system. A listing, 
complete with address and telephone number, of all 
vendors represented in the charts immediately 
precedes the charts. 

The comparison charts cover a wide range of 
equipment and therefore the "stub" entries or char­
acteristics are not applicable to all hardware. Most of 
these stubs are self explanatory; however, abbrevia­
tions have been used freely due to space limitations. 
The following defines the stub entries and the more 
commonly used abbreviations found in the charts. 

Functional Description The information found here 
gives the configuration of the device (e.g., rack mount, 
portable, standalone, etc.) and defines the general use 
of the equipment. 

DTEI DCE emulation refers to the capability to 
simulate a Data Terminal Equipment or a Data 
Communications Equipment device to the counter­
part under test. On-line, "bridged" monitoring means 
that the device can be connected between the 
DTE I DCE to monitor event and data flow without 
interfering with the prime data stream or the 
interaction between DTE and DeE. 

When "fox" message is referred to, it means the 
standard message traditionally used to test telegraph I 
data terminals and transmission links: The quick 
brown fox jumps over the iazy dog Oi23456789 (notice 
that all letters of the alphabet are included in the 
sentence). 

Reversals generation refers to alternating Mark and 
Space tones or binary 1010's (RYRY characters in 
Baudot code or consecutive U characters in ASCII). 
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A trap trigger is either a specific character or sequence 
of characters in the data stream, or a selected event on 
an interface control lead, that causes the test device to 
store, display, capture, or otherwise react to the 
occurrence in a predefined manner. 

BERT (Bit Error Rate Test) and BLERT (Block Error 
Rate Test) refer to the capability of generating/ recog­
nizing specific bit / block patterns and providing a 
means to read out the numerical performance results 
in errored bits / blocks per specified time period. 

User programmable, as normally defined in the data 
processing industry, refers to a general purpose 
computer and the ability of the user to create general 
purpose software including alterations to the 
operating system. As used in the data communica­
tions test environment, user programmable means 
that the user can select certain actions, routines, 
sequences, timing, etc. to occur under selected 
conditions in the order specified; the routines are 
usually contained in ROM and as such are not 
alterable. The equipment has been designed specifi­
cally for data communications test applications and is 
therefore not general purpose. Because the equipment 
was procured only for the test environment and the 
user has control over sequencing, timing, etc., most 
individuals consider the hardware user programmable 
even though the operating system is fixed. 

Facilities used on refers to either the facility to be 
tested (e.g., 3002 voice grade telephone channel) or the 
point of connection for the test (e.g., RS-232-C digital 
interface). 

Display type details the type of indicators provided as 
integral parts of the device; e.g., CRT, analog meter, 
speaker, LED (Light Emitting Diode), printer port 
(interface port only, customer must supply printer), 
etc. 

Microprocessor based is answered yes or no: when yes, 
the model number of the component is usually 
provided. 

Maximum bit rate generated (measured) indicates the 
highest speed, in bits per second, at which a digital 
device can operate; async. (asynchronous) or sync. 
(synchronous) mode is specified. 

Frequency response for analog devices only; given in 
Hz (Hertz or cycles per second). 

Power requirements specifies internal/ external 
operating power. 

Interfaces supported specifies the connecting arrange­
ment by industry standard, specification, or 
recommendation; loop refers to current driving power 
at the interface in rnA (milliamperes). 

TEST, MONITOR, AND CONTROL EQUIP­
MENT VENDORS 

For your convenience in obtaining additional 
information, the following list contains the full names, 
addresses, and telephone numbers of the vendors 
whose products are listed in the comparison charts. 

Astrocom Corporation, 120 West Plato Boulevard, St. Paul, MN 55107. 
Telephone (612) 227-8651. 

Atlantic Research Corporation, 5390 Cherokee Avenue, Alexandria, VA 
22314. Telephone (703) 642-4000. 

Codex Corporation, 20 Cabot Boulevard, Mansfield, MA 02048. Tele­
phone (617) 364-2000. 

Columbia Data Products, Inc., 9050 Red Branch Road, Columbia, MD 
21045. Telephone (301) 992-3400. 

Com/Tech Systems, 44 Beaver Street, New York, NY 10004. Telephone 
(212) 425-0733. 

Datacomm Management Sciences, 181 Main Street, Norwalk, CT 06851. 
Telephone (203) 838-7183. 

Dataproducts New England, Inc., Barnes Park North, Wallingford, CT 
06492. Telephone (203) 265-7151. 

DEI Teleproducts, 563 North Citracado Parkway, Escondido, CA 92025. 
Telephone (714) 743-8344. 

Digi-Log Systems, Inc., Babylon Road, Horsham, PA 19044. Telephone 
(215) 825-9550. 

Digitech Data Industries, Inc., 66 Grove Street, Ridgefield, CT 06897. 
Telephone (203) 438-3731. 

Dynatech Data Systems, 7644 Dynatech Court, Springfield, V A 22153. 
Telephone (703) 569-9000. 

Epicom, Inc., 592 North Douglas Avenue, Altamonte Springs, Fl 32701. 
Telephone (305) 869-5000. 

Gandalf Data, Inc., 1019 South Noel Avenue, Wheeling, Il 60090. 
Telephone (312) 541-6060. 

General DataComm Industries, Inc., One Kennedy Avenue, Danbury, CT 
06810. Telephone (203) 797-0711. 

Halcyon, 1 Halcyon Plaza, 2121 Zanker Road, San Jose, CA 95131. 
Telephone (408) 293-9970. 

Hekimian Laboratories, Inc., 15825 Shady Grove Road, Rockville, MD 
20850. Telephone (301) 948-8855. 

Hewlett-Packard Corporation, 690 East Middlefield Road, Mountain 
View, CA 94042. Telephone (415) 969-0880. 

Infotron Systems, Cherry Hill Industrial Center, Pin Oak lane and Olnev 
Avenue, Cherry Hill. NJ 08003. Telephone (609) 424-9400. . 
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International Data Sciences, Inc., 7 Wellington Road, Lincoln, RI 02865. 
Telephone (401) 333-0640. 

Intertel, Inc., 6 Vine Brook Park, Burlington, MA 01803. Telephone (617) 
273-0950. 

Navtel Limited, 8481 Keele Street, Unit 12A, Concord, Ontario L4K IBI. 
Telephone (416) 669-9918. 

Paradyne Corporation, 8550 Ulmerton Road, Largo, FL 33540. Tele­
phone (813) 536-4771. 

QuestronJcs, Inc., 3565 South West Temple #5, Salt Lake City, UT 84115. 
Telephone (801) 262-9923. 

Spectron Corporation, 344 New Albany Road, Moorestown, NJ 08057. 
Telephone (609) 234-5700. 

T-Bar Incorporated, 141 Danbury Road, Wilton, CT 06897. Telephone 
(203) 762-8351. 

Teleprocessing Products, Inc., 4565 East Industrial Street, Building 7K, 
Simi Valley, CA 93063. Telephone (805) 522-8147. 

TRAN Telecommunications Corporation, 2500 Walnut Avenue, Marina 
Del Rey, CA 90291. Telephone (213) 822-3202. 

Universal Data Systems, 4900 Bradford Drive, Huntsville, AL 35805. 
Telephone (205) 837-8100.0 
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Atlantic Research 

MANUFACTURER AND MODEL Astrocom Corp. Astrocom Corp. Corporation (ARC) 
Minichek Maxichek Intershake 

Model DTM-2 

FUNCTIONAL DESCRIPTION Portable test set, capable Portable data analyzer. Portable or rack mounted 
of generating/recogniz- Capable of generating/ configuration; used as on-
ing: 511 (2047 opt.) recognizing: 511 pseudo- line monitor and diagnos-
pseudo-random pattern, random pattern (with/ tics device or as off-line 
steady mark, steady without start/stop bits), DTE/DCE emulator; inter-
space, and reversals. "fox" message in ASCII active testing at the 
The interface can be (EBCDIC opt.) reversals, digital interface 
monitored via test points or up to 50 8-bit user 

sel. char. Data trap on 
sel. event-HEX readout 

Facilities used on' Digital mterface connect- Digital mterface connect- Digital interface connect-
Ing to modem (DCE) mg to modem (DCE) ing to DTE, DCE, or 

bridged between 

Display type LED LCD (4-posltlon LED's; optional CRT, 
numerics) printer and Video ports 

Microprocessor based No Yes (1802) No 
Maximum bit rate generated: 2400 bps, async; 9600 bps, async; 64K bps, async./sync. 

24K bps, sync 19.2K bps, sync. 

Maximum bit rate measured 2400 bps, async; 9600 bps, dsync; 256K bps, async./sync. 
24K bps, sync 19.2K bps, sync 

Frequency response - - -

Power requirements Two internal batteries Two mternal batteries 115/230 VAC, 50/60 Hz, 

I 
(!nt. b<!ttery to support 
RAM) 

Interfaces supported RS-232-C; V.24 RS-232·C, V.24 RS-232-C; V.24; MIL-
188. Options for RS-366; 
RS·449; AT&T 300 series; 
V.35; loop current 

TYPICAL CURRENT USER'S APPLlCAT!ON Field service; end-user Field service; end-user Field service; end-user 

mamtenance; used by mamtenance; used by diagnostics; particularly 

telephone companies telephone companies useful in large network 
performance evaluation 
and troubleshooting 

PRICING AND AVAILABILITY 
Purchase price: $295-$357 $895 $16,000 (depends on 

configuration 

Lease price, includmg mamtenance' Not offered Not offered third party 

Warranty & mamtenance policy 180 days; factory repalr/ 180 days; factory repair 1 1 yr., factory repair /return 
return 

I 
return 

Availability (days ARO) 14 14 30 
Serviced by Astrocom Corp. Astrocom Corp ARC 

No. of U.S. service locations Two Two Factory 

Date of first delivery - - 1976 

Number installed to date: - - 500 

COMMENTS' Astrocom also manufac- Astrocom also manufac- Can be used mdepen-
tures 'nodems, couplers, tures modems, couplers, dentiy or in conjunction 
& modem eliminators modem eliminators with ARC's Interview 

I I 
offerings 
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Atlantic Research 
1 Corporation (ARC) 

Interview II I 
(SAM-1 / SAM-2) I 

Portable or rack mounted 1 configuration; used as an 
on-line monitor and diag-

I nostics device; monitors 
send and receive traffic 
with trap triggers and 
freeze features; 1024-
character display; high-
lights and reverse video; 
compatible w/most protocols 

Digital interface in a 
bridged connection be-
tween DTE and DCE 
elements 

CRT; LED's; optional 
printer and video ports 

No 
9600 bps, async./sync. 

I 
9600 bps, async., I 62K bps sync. 

I 
-

115/230 VAC, 50/60 Hz 

RS-232-C; V.24 

I 
I 

Interpretation of hard- I 
ware/software problems 
in large networks (particu-
larly m a polled environ-
ment) 

I $4,900 

Third party 

1 yr.; factory repair/return 

30 
ARC 

Factory 
1978 
300 

Can be used indepen-
dently or in conjunction 
with ARC's Intershake 

I 
offering 
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Atlantic Research Atlantic Research Atlantic Research 
MANUFACTURER AND MODEL Corporation (ARC) Corporation (ARC) Corporation (ARC) 

Interview 3000 DQA-10 TMG-10 

FUNCTIONAL DESCRIPTION Portable or rack mounted Portable or rack mounted Portable or rack mounted 
configuration; used as an configuration; generates configuration; generates 
on-line monitor and 5. 6. 7. or 8 level async. 5. 6. 7. or 8 level async. 
diagnostics device; traffic; provides In- test messages conSisting 
similar to Interview II service measurement of of two characters estab-
except 3000 IS micro- distortion, speed errors, lished by front-panel 
processor based with panty errors switch settings with con-
more power & storage trolled distortion to 45% 

Facilities used on' Digital Interface In a 20/60 mA neutral cur- Dry, neutral loops stan-
bndged connection rent loops; 10- 100 MA dard (up to 260 VDC, 
between DTE and DeE polar loops; RS-232-C; 100 mAl; others optional 

MIL-188 

Display type. CRT; LED's; optional Analog meter -
printer and video ports (Front panel SWitches 

establish op. mode) 

Microprocessor based. Yes (three) No No 
Maximum bit rate generated' 19.2K bps async'/sync. - 2400 bps, async; 9 stan-

dard speeds (up to 50K 
bps opt.) 

Maximum bit rate measured. 64K bps async./sync. 50K bps, async. (9 -

standard speeds) 

Frequency response' - - -

Power requirements. 1151230 VAC, 50/60 Hz 1151230 VAC, 50/60 Hz 1151230 VAC, 50/60 Hz 

Interfaces supported' RS-232-C; V.24; MIL- RS-232-C; V 24; MIL- Dry, neutral current 
188. Options (future) for 188; 0- 1 00 mA polar loops; RS-232-C; MIL-
RS-449; AT&T 300 loops; 20/60 mA neutral 188; TIL 
series; V.35; X.21, X.25 loops 

I 

TYPICAL CURRENT USER'S APPLICATION. - Low-speed telegraph- Low-speed, telegraph-
(ProJected. operation type loop Signal distor- type loop Signal genera-
with ARC's Intershake to tion analysis; field or tlon with controlled dls-
provide add'i program- central site tortion introduced 
ming capability-storage) 

PRICING AND AVAILABILITY 
Purchase price. $7,900 $1,600 $1,750 

Lease price, including maintenance Third party Third party Third party 

Warranty & maintenance policy' 1 yr.; factory 1 yr.; factory repair Ireturn 1 yr., factory repair Ireturn 
repair/return 

Avai!ab!!!!y (days ,A"RO): 60 (after availability) 30 30 
Serviced by. ARC ARC ARC 

No. of U.S service locations Factory Factory Factory 
Date of first delivery. January 1980 (proJected) 1967 1967 
Number installed to date. 30 (back orders) 2.800 3,200 

i_ ,....,..... ........ r- .. I"'I"'_ Cctn be uS~U Indepen- Can be used indepen-\';UIYllVI~I'" I ~ I \An be used Indepen-
dently or In conjunction dently or in conjunction I dently or in conjunc-
With ARC's Intershake with ARC's TMG-1 0 tion with ARC's DQA- 10 
offenng; optional tape offering offering 
unit available 

MAY 1980 © 1980 DATAPRO RESEARCH CORPORATION, DELR.AN, NJ 08075 US.A 
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CS35-610-211 
Installation and 

Maintenance 

Atlantic Research 
Corporation (ARC) 

DMS-3/4 

Portable test Instrument 
I for adjusting loop cur-
1 ,enl, b,as, CIUIOh, e'c. 
on mechanical tele-
pnnters 

I 

120, 1 50 mA neutlal loops 

Analog meter 

No 
-

1200 bps, async 

-

Internal battery; 115 
VAC. 60 Hz opt. 

20/60 mA neutral loops; 
RS-232-C; MIL-188 

I Field adjustment of 
mechanical teleprinters 

$625 

Third party 

l' yl.; fac,Oty tepall/,etuln 

30 
ARC 

IFacto~ 1967 
2,800 

I 

iean be used indepen-

I dently or In conjunction 
with ARC's TMG-3/4 
offerings 
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A tlantic Research Atlantic Research Atlantic Research 
MANUFACTURER AND MODEL Corporation (ARC) Corporation (ARC) Corporation (ARC) 

TMG-3/4 DATA TECH 9600 PMK04 

RJNCTIONAL DESCRIPTION: Portable test instrument Portable or rack mount Portable test instrument: 
that generates any two configuration; used as an used to test async. DTE-
5, 6, 7, or 8 level on-line monitor bridging particularly terminals; full 
characters-indepen- the DTE/DCE interface; duplex, split speed (gen. 
dent of each other. includes generator and and ree. sections can 
Byte pattern established analyzer sections; capa- operate at different speeds 
by front-panel switches ble of bit/block error rate 

testing 

Facilities used on' Low-speed, neutral RS-232-C; V 24; MIL- Digital Interface to 
current loops 188; current loop inter- DTE under test 

face at up to 100 mA 
@ 260 VDC 

Display type: - Analog meter LED's 

Microprocessor based: No No 

I 
No 

Maximum bit rate generated: 600 bps, async 9600 bps. async 9600 bps, async (21 
standard rates) 

Maximum bit rate measured - 9600 bps, async 9600 bps, async 

Frequency response: - - -

Power requirements' 115/230 VAC. 50/60 Hz 115/230 VAC. 50/60 Hz 1151230 VAC. 50/60 Hz 

Interfaces supported' Dry-contact keying (110 RS-232-C; V 24; MIL- RS-232-C; V.24; 20 mA 
mA. 300 VDC max) neu- 188; current loop current loop 

I 

tral loops; RS-232-C; 
V 24 

TYPICAL CURRENT USER'S APPLICATION. Field service testing of DTE/DCE Simulator and Terminal exerciser (DCE 
low-speed asynchronous exerciser; signal quality emulator); noted for DEC 
deVices monitoring; AT&T 914 terminals; others possible 

compatible error mea-
surements 

PRICING AND AVAILABILITY 
Purchase price 

I $400 $2.500 $930 

Lease price, including maintenance Third party Third party Third party 

Warranty & maintenance policy 1 yr.; factory repair/return 1 yr.; factory repair/return , yr. factory repalrlreturn 

Availability (days ARO) 30 30 30 
Serviced by: ARC ARC ARC 

No. of U.S. service locations: Factory Factory Factory 
Date of first delivery: 1967 1975 1977 
Number installed to date: 2.800 1.100 860 

COMMENTS' Can be used indepen-
dently or in conjunction 
with ARC's DMS-3/4 
offerings 

~ 1980 DATAPRO RESEARCH CORPORATION, DELRAN, NJ 08075 USA 
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Atlantic Research 
Corporation (ARC) 

IFT-680 

Portable or rack mount 
configuration; used as an 
on-line monitor and diag-
nostics deVice; pulse 
traps detect and store 
translstlons 

Digital Interface between 
DTE and DCE; can be 
mteractlve or a non-
interfering bridge 

LED's 

No 
-

56K bps. sync 

-

115/230 VAC. 50/60 Hz 

CCin V 35 

On site test of V 35 Inter-
face between DTE and 
DCE 

$1.175 I 

Third party 

1 yr .. factory repair/return 

30 
ARC 

Factory 
Oct 1979 
10 

MAY 1980 
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Atlantic Research Atlantic Research Atlantic Research 
MANUFACTURER AND MODEL Corporation (ARC) Corporation (ARC) Corporation (ARC) 

NCS-100 Terminal Controller LAS 

FUNCTIONAL DESCRI?TION Rack mounted Network Rack mounted; central Rack mounted; central 

Control System; custom housing for network test housing for network test 

design per application; apparatus; provides apparatus; provides 

analog and digital access. monitor/test. access. monitor /test. 

monitoring. patching, and reconfiguratlon and reconfiguratlOn 

control, reconfiguration capabilities capabilities 

I 
Facilities used on: 3002 vOice grade; wide- 3002 voice grade; Wlde- 3002 vOice grade; wlde-

band; T1 carner; digital; band; T1 carrier; digital; band; T1 carrier; digital; 

RS-232-C RS-232-C RS-232-C 

Display type: CRT; LED's; printer port CRT; LED's printer port CRT; LED's printer port 

Microprocessor based· Yes Yes Yes 
Maximum bit rate generated· 256K bps, sync. - -

MaXimum bit rate measured· 1.544M bps 9600 bps, async, 9600 bps async., 
1.544M bps sync 1.544M bps sync 

Frequency response: 20 Hz-40K Hz 200 Hz-4K Hz 40 Hz-20K Hz 

Power requirements· 1151230 VAC; 50/60 Hz 1151230 VAC 1151230 VAC, 
50160 Hz 50/60 Hz 

Interfaces supported RS-232-C, V 24; V.28; RS-232-C; V.24; V 28; RS-232-C; V 24; V 28, 
V.35; AT&T 300 Series; V35; AT&T 300 Series; V.35; AT&T 300 Senes; 
T1 carrier T1 carrier T1 carrier 

TYPICAL CURRENT USER'S APPUCATlON: Large, diversified data Projected for use In large PrOjected for use in 
networks data networks, regardless large data networks 

of application regardless of application 

PRICING AND AVAILABIUTY 
Purchase price: Dependent upon con- Dependent upon con- Dependent upon con-

figuration-{;ontact fig uration-{;ontact figuratlon-{;ontact 
vendor vendor vendor 

Lease price, including maintenance: Third party Third party Third party 

I 
I 

Warranty & maintenance policy: 1 yr.; factory repair/return 1 yr., factory repair/return 1 yr.; factory repair/return 

Availability (days ARO) 90-180 180 180 
Serviced by ARC ARC ARC 

No. of U.S. service locations: Factory Factory Factory 
Date of first delivery: 1975 Oct. 1980 (prOJected) Mar. 1980 (proJected) 
Number Installed to date· 250 - -

I 

COMMENTS 

MAY 1980 ~ 1980 DATAPRO RESEARCH CORPORATION, DELRAN, NJ 08075 USA 
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CS35-610-213 
Installation and 

Maintenance 

Codex Corporation 
(Sub. Motorolct) 

ACQMS 

Rack mount central site 
Automatic CircUit Quality 
Monitoring System for 
use with Codex LSI 
Series modems; monitors 
up to 64 lines to 12 
parameters With alarms 
and reporting 

As determ i ned by the 
Codex modems used 
(usually 3002 vOice 
grdde or equal) 

Async. control terminals; 
LED's; opt. audio moni-
tor, patch panel, and 
X-Y oscilloscope 
Yes 
-

9600 bps, sync 

Data pattern and line 
char. (300-3000 Hz 
1151230 VAC, 50/60 Hz 

RS-232-C to control 
printer; non-std. In 

interface to Codex 
modems 

Any point-to-polnt 
(usually multi-CircUit) 
leased line application 

S8,750 (four lines) plus 
S3,150 each add'i 16 
lines 
Base; per month: 
S450- 1 yr, S300-2 yr, 
S250-3 yr 

1 year 

60 
Codex 

50 cities, nationwide 
1978 
-

Tests central site 
modems (no remotes) for 
BERT, line conditions, 
etc. according to user-
defined thresholds 
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I MANUFACTURER AND MODEL 
I 
FUNCTIONAL DESCRIPTION: 

FaCilities used on' 

I 

Display type 

Microprocessor based: 
MaXimum bit rate generated 

IMa"mum bot ,.Ie mea,u,'" 
I 
IFreqUency response 

I 
!Power requirements 

I 
I,nterfaces supported' 

i 

I 
! 
I 
ITYPICAL CURRENT USER'S APPLICATION 

I 
I 

IPRICING AND AVAILABILITY 
I Purchase price' 

Lease price, Including maintenance 

Warranty & maintenance policy 

Availability (days ARO) 
SerViced by 

No. of US service locations 
Date of first delivery' 
Number Installed to date 

COMMENTS 

I 

I 
Codex Corporation Codex Corporation Columbia 

(Sub. Motorola) (Sub. Motorola) Data Products, Inc. 
MNCS Tech. Control Model 08-16 

Rack mount Multipoint Rack mount central Portable device for field 
Network Control System; monitoring, sWitching, service line testing, 
uses out-of-hand secon- and diagnostics; integra- monitoring, and storage; 
dary channel for diag- tion of all necessary generates "fox message 
nostics and control of audio and digital test in ASCII; 16K bytes of 
up to 8 lines with 30 facilities as required by RAM (battery supported) 
drops/line; most use application 
Codex LSI FP modems 

As determined by Codex As required As required by transmis-
modem used; usually sion device 
3002 voice grade, or 
equal 

LED's; additional async. LED's; terminal LED 
terminal 

Yes No Yes (8080A) 
- - Std. rates from 110 bps 

to 19.2K bps, async., 
ASCII 

9600 bps, sync. 9600 bps, sync Std. rates from 110 bps 
to 19.2K bps, async., 
ASCII 

Data pattern and line Data spectrum as -
characteristics (300- 3000Hz) required 
1151230 VAC, 50/60 Hz 1151230 VAC. SOI60 Hz 115/230 VAC, 50-400 

Hz 

Special Interface to All standard; RS-232-C; RS-232-C; V.24; 20 mA 
central site Codex LSI-FP V.24; AT&T 300 series; loop 
modems; remotes have 2/4-wlre 3002 
speCial built-In card 

MultipOint and point-to- MultipOint and point-to- Local, low-speed dial-in 
point Circuits (usually point networks data gathering; code and 
polled applications) speed conversion for 

later XMSN to central 

$4,950 Per configuration; $995 
contact vendor 

Base, per month: $225- Per configuration; Contact vendor 
1 yr; $165-2 yr.; contact vendor 
$155-3yr 

1 year 1 year 90 days; factory repair / 
return 

60 60 30 
Codex Codex Columbia Data Products 

SO cities, na~lonwlde 50 Cities, nationWide Factory 
1976 1971 1978 
150 Over 500 Over 1,000 

Auto answer capability 
for local dial in or 
remote dump 

.~ 1980 DATAPRO RESEARCH CORPORATION, DELRAN, NJ 08075 USA 
REPRODUCT!ON PROHIBITED 

I 
Columbia 

1 Data Products, Inc. 
Model300c 

Portable or rack mount 
configuration; used for 
line testing, monitor-
ing and storage; 
generates "fox" message 
in ASCII; digital storage 
on 3M tape, 1 .SM bytes 
std, 2.2SM bytes opt. 

As required by transmis-
sion device 

LED's 

Yes (80BOA) 
Std. rates from 110 bps 
to 19.2K bps, async, 
ASCII 

Std. rates from 110 bps 
Ito 19.2K bps, async, 
ASCII 

I-
111 S1230 VAC, SO-4OO 
Hz 

RS-232-C; V.24; 20 rnA 
loop 

Local, low-speed dial-in 
data gathering; speed 
conversion for later 
XMSN to central; remote 
program loading (IPL) 

,$1,995 
I 

Contact vendor 

90 days; factory repair I 
return 

30 
Columbia Data Products 

Factory 
1976 , 
Over 3,500 

Auto answer capability 
for local dial in or 
remote dump 

I 

MAY 1980 
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Com/Tech Datacomm Datacomm 
Management Managemerit 

MANUFACTURER AND MODEL Systems Sciences (OMS) Sciences (OMS) 
LlNK/CHEK 202 ANMACS ARM 

FUNCTIONAL DESCRIPTION: Two configurations; Rack mount semi-Auto- Rack mount semi-auto-
central site (master) and matic Network Manage- matic Tech Control for 
remote locations (slaves); ment And Control Svs- monitoring system per-
stand-alone or rack tem for bridging/break- formance; bridges EIA 
mount; generates/com- ing VF (3002) or RS- interfaces; provide 
pares 1023-bit pseudo 232-C connections; central housing for sys-
random test pattern with central housing for all tem test equipment 
up to 1000 automatic test gear 
repeats 

Facilities used on: Used in conjunction Per network; 3002 voice Per network; 3002 voice 
with modems operating grades; current loops grades 
over dial-up, or point-
to-point. multi-point 
leased lines 

Display type: LED's LED's; associated CRT LED's; associated CRT 
with keyboard 

Microprocessor based: No Yes (8080, 8085) No 
Maximum bit rate generated: 19.2K bps, async., sync. - -

Maximum bit rate measured: - - -

Frequency response: - - -

Power requirements: 115 VAC, 60 Hz 115 VAC, 60 Hz 115 VAC, 60 Hz 

Interfaces supported: RS-232-C; V.24 RS-232-C; 214-wire RS-232-C 
3002; 20f60 mA loop 

TYPICAL CURRENT USER'S APPLICATION: On-linef off-line BERT Large private network Small to medium net-
testing; EIA interface (operates as a Tech works (operates as a 
monitoring; leased or Control) Tech Control) 
switched lines 

PRICING AND AVAILABILITY 
Purchase price: Stand alone: master- Depends on configura- Depends on configura-

$715-1090; slave- tion; contact vendor tion; contact vendor 
$480-630 

Lease price. including maintenance' Not offered Not offered Not offered 

Warranty & maintenance policy: 1 yr.; factory repair freturn 1 yr.; factory repair freturn 1 yr.; factory repair freturn 

Availability (days ARO): 30 90-120 90-120 
Serviced by' ComlTech Systems OMS OMS 

No. of U.S. service locations: Factory Factory Factory 
Date of first delivery: 1976 1979 1977 
Number Installed to date: Over 150 1,000 (channels) 1,500 (channels) 

COMMENTS: Testing from central site Modular components, Modular components; 
with remote unattended patch arrangements; touch-pad console 

alternate routing and 
monitoring; network 
status reports; CKT's 
controlled by KAD 

MAY 1980 ~ 1980 DATAPRO RESEARCH CORPORATION, DELRAN, NJ 08075 USA 
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CS35-610-215 
Installation and 

Maintenance 

Datacomm 
Management 

Sciences (OMS) 
FI-Comm 3600 

Central site and remote 
units for diagnOSing faults 
and by-passing failed 
hardware automaticallv 
(from the central site) on 
IBM 3600 FinanCial Loop 
Systems 

Analog, leasedf private 
line series loop 3002 net-
work 

LED's; audible alarm 

No 
-

-

-

115 VAC. 60 Hz (central 
and remote) 

4-wire 3002 (back-up 
via two dial connections) 

IBM-36oo Financial Sys-
tems (banking, point-of-
sale, etc.) 

Depends on configuration; 
contact vendor 

Not offered 

1 yr.; factory repair freturn 

90-120 
OMS 

Factory 
Oct. 1979 
-

'Dial backup for failed com-
ponents with automatic 
restoration upon comple-
tion of corrective action 

I 
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Oatacomm Datacomm Oatacomm 

MANUFACTURER AND MODEL Management Management Management 
Sciences (OMS) Sciences (OMS) Sciences (OMS) 

RTA-327 SP-25 MV TS-5 

FUNCTIONAL DESCRIPfION: Ponable or rack mount Rack mount unit to allow Ponable unit for taking 
Response Time Analyzer; complete analysis of RS- audio power measure-
used in IBM 3270 and 232-C interface; non- ments from -50 to +3 
NCR 501 environments; interfering (bridged) dbm; 600/900 ohm im-
transparently measures monitoring of all 25 pins pedance (20K ohm-
component/ application by two-color, tri-state bridging) 
delays selectively; ASCII LED's and pin jacks; volt-
or EBCDIC standard meter included 

Facilities used on IBM 3270 (or equivalent) RS-232-C interface Analog (3002 or equal) 
applications; RS-232-C 
digital interface (bridged) 

Display type: LED's; printer port LED's; LCD numeric LED; analog meter 
(voltmeter) 

No 
Microprocessor based: Yes (8085) No -
Maximum bit rate generated: - -

-
MaXimum bit rate measured: 19.2K bps, sync. 20K bps 

Frequency response - - Voice band 

Power requirements 11 5n30 VAC, 50/60 Hz 11 5 VAC, 60 Hz Internal battery 

Interfaces supponed RS- 232 -C; printer output RS-232-C Two-wire, audio 
pan operates to 1200 
bps async 

TYPICAL CURRENT USER'S APPLICATION Response time analysis Important element in Level measurements; 
m IBM 3270 (or equiva- Tech Control centers 2-wire private or leased 
lent) networks lines; modem output 

PRICING AND AVAILABILITY 
Purchase price: $4,875 $1,150 $150 

Lease price, including maintenance: Contact vendor Not offered Not offered 

Warranty & mamtenance policy: 1 yr.; factory repair/return 1 yr.; factory repair/return 1 yr.; factory repair/return 

Availability (days ARO) 30 30 30 
Serviced by· OMS OMS OMS 

No. of U.S. service locations: Factory Factory Factory 
Date of first delivery: 1978 1977 1977 
Number Insta"ed to date 30 20 150 

COMMENTS 

I I 

I I 
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Oatacomm 
! Management 

Sciences (OMS) I TS-6 

Ponable unit for taking 
audio power measure-
ments from -50 to +3 
dbm; test tone generator 
(five frequencies); 600/ 
900 ohm impedance 
(2OK ohm-bridging) 

Analog (3002 or equal) 

LED; speaker; analog 
meter 

No 
-

-

I 
I 

I 
300-3000 Hz j 

Internal battery I 
I 

(rechargable) I 

! 
TWO-Wire, audiO I 

i 
I 

I 
Level measurement and 

I 
test generation for 
testlng/ alignmg VF 
faCilities 

I 
I 
I 

$300 i 
I 

Not offered I 
I 
I 

1 yr.; factory repair/return I 
I 

I 
30 I 
OMS 

I Factory 

1

1977 I 

200 

I 
I 

I 

I 
I I 

I 

MAY 1980 
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Datacomm Dataproducts 
MANUFACTURER AND MODEL Management New England. Inc. DEI Teleproducts 

Sciences (OMS) STEP 21 SAM 
TS-366 

FUNCTIONAL DESCRIPTION: Portable device for non- Portable or rack mount Portable voice frequency 
intenerring monitor of device used as a monitor monitor; speaker, test 
the RS-366 interface be- CK OlE/DeE simulator; oscillator, and db meter 
tween CPU/front end user programmable; included 
and AT&T's 001 Auto- HEX keyboard; generates 

I 
matic Calling Unit 63, 511, 2047 patterns 
(ACU) or equivalent 

Facilities used on: Non-interfering bridge RS-232-C; MIL-188; 2/4-wire 3002 
on RS-366 interface BISYNC, SOLe, HOLC 

environments 

Display type: LED's LED's; CRT; dot matrix Speaker, analog meter 

Microprocessor based: No Yes (l80) No 
Maximum bit rate generated· - 64K bps, sync. -

Maximum bit rate measured: - 64K bps, sync. -

Frequency response: -- - 300-3800 Hz 

Power requirements: Internal battery 115 VAC, 60Hz 115 VAC, 60 Hz 
(rechargable) 

Interfaces supported: RS-366 RS-232-C; MIL-188 2/4-wire 3002 

TYPICAL CURRENT USER'S APPLICATION: Field service Field service; part of Airlines; service bureaus 
Tech Control 

PRICING AND AVAILABILITY: 
Purchase price: $600 $6,400 $695 

Lease price, including maintenance: Not offered Base, per month: Not offered 
$435-1 yr; 
$310-2 yr. 

Warranty & maintenance policy: 1 yr.; factory repair/return 1 yr.; factory repair/return 1 yr.; factory repair I return 

Availability (days ARO): 30 90 30 
Serviced by: OMS Oataproducts, New DEI 

England 
No. of U.S. service locations: Factory Factory Factory 
Date of first delivery: 1977 1979 1976 
Number installed to date: 10 - -

I 

COMMENTS: 
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CS35-610-217 
Installation and 

Maintenance 

Digi-Log 
Systems. Inc. 

DlM n 

Portable or rack mount 
unit for passive moni-
toring of RS-232-C data 
and control leads 

RS-232-C non-inter-
fenng bridge monitor 

LED's; CRT 

No 
-

9600 bps 

-

115 VAC, 60 Hz 

RS-232-C; 20/60 mA 
loop 

Field service 

$3,245 

Not offered 

90 days; factory repairl 
return 

30 
Oigi-Log 

Two 
1974 
2,000 

I 
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Digi-Log Digi-log Digi-log 
MANUFACTURER AND MODEL Systems. Inc. Systems. Inc. Systems. Inc. 

DLM III NSM DS/40 

FUNCTIONAL DESCRIPTION: Portable or rack mount Rack mount central site Rack mount configura-
monitor and DTE/DCE diagnostiC, sWItching, tlon; used for RS-232-C 
simulator; BERT tester; reconfiguration, moni- interface switching for 
511, 2047, "fox", user toring, and alarm sys- back-up or resource 
del!.ned messages tems selection 
generated; menu selec-
tion and video prompt-
Ing 

Facilities used on: RS-232-C Digital and analog RS-232-C interface 

Display type: LED's; CRT LED's; CRT port LED's 

Microprocessor based: Yes (l80) Yes (Z80) No 
Maximum bit rate generated: 19.2K bps, async., sync. 9600 bps, async., sync. -

Maximum bit rate measured 19.2K bps, async., sync. 19.2K bps, async., sync. -

Frequency response: - - -

Power requirements: 115 VAC, 60 Hz 115 VAC. 60 Hz Operating po"""""r d~r!v!!d 
from NSM or other 
housing 

Interfaces supported' R~232-C RS-232-C RS-232-C 

TYPICAL CURRENT USER'S APPLICATION Field service; central Network monitor to Back-up and resource 
site reduce down time switching 

PRICING AND AVAILABILITY 
Purchase price: $3,000 Configuration dependent Configuration dependent 

(approximately $300/ (approximately $300/ 
channel) switch module) 

Lease price, including maintenance: Not offered Contact vendor Contact vendor 

Warranty & maintenance policy: 90 days; repair / 1 yr.; repair/return 1 yr.; repair/return 
return 

Availability (days ARO) 90 90 90 
Serviced by: Digi-Log Digi-Log Digi-Log 

No. of U.S. service locations' Two Two Two 
Date of first delivery: 1980 (projected) 1975 (Europe) 1975 (Europe) 
Number installed to date: - 50 800 

COMMENTS: Also manufactures line Also manufactures other 
drivers, modem elimina- Tech Control and trans-
tors, modem sharing mission equipment 
units, etc. 
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Digi-Log I Systems. Inc. I MBC-1200 I 

Rack mount modules for 
"bus" controller function 

RS-232-C 

Illuminated switch 

No 
-

19.2K bps, async., sync 

-

q5 VAC, 60 H;! 

RS-232-C 

Part of Tech Control 
center 

$375 (approx.) 

Contact vendor 

I 

1 yr.; repair/return I 
I 

90 
Digi-Log 

Two 
1975 (Europe) 
25 

Used with Digi-log SAM I modules I 
I 

MAY 1980 
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MANUFACTURER AND MODEL 

FUNCTIONAL DESCRIPTION: 

Facilities used on: 

Display type: 

Microprocessor based: 
Maximum bit rate generated: 

Maximum bit rate measured: 

Frequency response: 

Power requirements: 

Interfaces supported: 

TYPICAL CURRENT USER'S APPLICATION: 

PRICING AND AVAILABILITY: 
Purchase price: 

Lease price, including maintenance: 

Warranty & maintenance policy: 

Availability (days ARO): 
Serviced by: 

No. of U.S. service locations: 
Date of first delivery: 
Number installed to date: 

I 

COMMENTS: 

Oigi-Log 
Systems, Inc. 

SAM/1 

Rack mount modules for 
monitor, control and 
alarm functions 

RS-232-C 

LED's 

No 
-

19.2K bps, async., sync. 

-

Derived from NSM or 
other housing 

RS-232-C 

Component of Tech 
Control systems 

Approximately $300/ 
channel 

Contact vendor 

1 yr.; repair/return 

90 
Digi-Log 

Two 
1975 (Europe) 
500 

Used In conjunction With 
other Digi-Log offerings 

I 

Digitech Digitech 
Data Industries Data Industries 
ENCORE-100 PACER-103 

Monitor; DTE/DCE 
I 

Monitor; DTE/DCE 
simulator simulator 

Packet -switchi ng -
environment; HDLC, 
X.25, and other bit-
oriented protocol appli-
cations 

LED's; CRT Gas discharge; LED's 

Yes (8085) Yes (8080) 
19.2K bps, sync. 20K bps, async., sync. 

19.2K bps, sync. 20K bps, async., sync. 

- -

1151230 VAC, 50/60 Hz 1 151230 VAC, 50/60 Hz 

RS-232-C std. others RS-232-C; V.35; 20/60 
available mA 

Banking; airlines; utilities; Banking; airlines; utilities; 
universities; multi-drop universities; government; 
polled networks; dial-up multi-drop polled net-
applications works; dial-up applica-

tions 

$19,500 $8,500 

Not offered Not offered 

1 yr.; factory repair/return 1 yr.; factory repair /return 

30 30 
Digitech Digitech 

Factory Factory 
June 1979 1976 
20 825 

Pacerscope optional 

MAY 1980 ~ 1980 DATAPRO RESEARCH CORPORATION, DELRAN, NJ 08075 USA 
REPRODUCTION PROHIBITED 

I 

CS35-610-219 
Installation and 

Maintenance 

Dynatech 
Data Systems 

Dyna-Test 1500 

Portable or rack mount 
data line monitor 

RS-232-C 

CRT 

Yes (8085) 
-

100K bps, sync., half 
duplex 

-

115 VAC, 60 Hz 

RS-232-C; V.24; MIL-
188; V.35; AT&T 300 
Series 

Data link monitoring 

$5,100 

Not offered 

1 yr.; factory repair/return 

90 
Dynatech 

Factory 
-
-
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I Dynatech Epicom. Inc. Epicom. Inc. MANUFACTURER AND MODEL Data Systems 
Dyna-Test 2000 EPIVIEW 100/101 EPIVIEW 110/111 

FUNCTIONAL DESCRIPTION Portabl~ or rack mount Portable or rack mount Portable or rack mount 
interactive test device line mOnitor line mOnitor 

Facilities used on RS-232-C RS-232-C RS-232-C 

Display type CRT LED's; CRT LED's; CRT 

Microprocessor based: Yes (8080, 8085) No No 
MaXimum bit rate generated 9600 bps - -

MaXimum bit rate measured 9600 bps (full duplex; lOOK bps; (50 to 9600 60K bps; (50 to 9600 
19.2K bps (half duplex) bps standard) bps standard) 

-
Frequency response - -

Power requirements 1 1 5 VAC, 60 Hz 115/230 VAC, 50/60 Hz 115/230 VAC, 50/60 Hz 

Interfaces supported RS-232-C; MIL-188 RS-232-C; others RS-232-C; others 
optional with external optional with external 
adapters I adapters 

I 
TYPICAL CURRENT USER'S APPLICATION Simulation and monltor- line monitoring; full line monitoring; full 

Ing duplex, asynchronous or duplex, asynchronous. 
byte synchronous byte orbit synchronous 

(SDLC) 

PRICING AND AVAILABILITY 
Purchase price' $9,950 $3,500 $4,500 

Lease price. including maintenance Not offered 2-yr. lease $175/mo. 2-yr. lease $225/mo. 

Warranty & maintenance poliCY 1 yr.; factory repair/return 1 yr.; factory repalr/re- 1 yr.; factory repair/re-
turn; $200 yr after war- turn; $200 yr after war-
ranty ranty 

Availability (days ARO) 
I ~natech 30-60 30-60 

Serviced by Epicom, Inc Epicom. Inc. 
I 

No. of U.S. service locations I Factory Factory Factory 
Date of first delivery I ~78 1977 1978 
Number installed to date 250 150 

I 

COMMENTS I I Model 100 is desk-top Model 1 lOis desk top 

I unit; Model 101 is rack unit; Model 111 is rack 
ount 'mount 

:£:.' 1980 DATAPRO RESEARCH CORPORATION, DELRAN, NJ 08075 USA 
REPRODUCTION PROHIBITED 

Epicom. Inc. 
I 
I 

EPITAPE 200/201 ! 

Desk top or rack mount 
diagnostic recording 
unit; captures full 
duplex data and up to 
six control lead events 
per byte 

RS-232-C 

LED's 

No 
-

19.2K bps; (50 to 9600 
bps standard) 

-

'15/230 VAC. 50/60 Hz 

RS-232-C; others 
optional with external 
adapters 

Data and control record-
ing independent of line 
diSCipline or code 

$5,750 

2-yr lease $285/mo 

1 yr.; factory repair / re-
turn; $300 yr. after war-
ranty 
30-60 
Epicom, Inc 

Factory 
1977 
450 

Model 200 is desk top 
unit; Model 201 is rack 
imount 



Network Diagnostic Toois: An Equipment Vendor Survey 

Epicom. Inc. Epicom. Inc. 
Gandalf 

MANUFACTURER AND MODEL Data Systems 
EPISOlVER 400 EPIBERT 320 TTS 400 

FUNCTIONAL DESCRIPTION Stand alone data com- Stand alone multi- Portable Bit Error Rate 
munications analyzer for function error rate Tester 
asynchronous byte or bit tester; BERT. BlERT. % 
synchronous networks distortion; RTS/CTS 

delay; XMT IRCV db 
levels; clock rate 
measurements 

Facilities used on: RS-232-C RS-232-C; 2/4-wire RS-232-C 
3002 analog 

Display type: lED's; CRT; 6-digit lED's; 12 segmented LED digital readout 
counter numerical displays 

Microprocessor based: No No No 
Maximum bit rate generated' - 100K bps (50 to 9600 9600 bps. async. (2047-

bps standard) bit pattern) 

Maximum bit rate measured: 100K bps; (50 to 9600 100K bps; (50 to 9600 56K bps. sync.; 9600 
bps standard) bps standard) bps async 

Frequency response: - 3002 (300-3000 Hz) -

Power requirements: 1151230 VAC. 50/60 1151230 VAC. 50/60 Hz 11 5 VAC. 60 Hz 
Hz 

Interfaces supported: RS-232-C; others RS-232-C; others RS-232-C; V.24 
optional with external optional 
adapters 

lYPICAl CURRENT USER'S APPLICATION: Full duplex monitoring Simultaneous measure- Checkout of all RS-232-C 
of ASCII EBCDIC (plus ment and display of 12 compliant data links 
two optional codes) different line functions 
networks (both analog and digital) 

PRICING AND AVAILABILIlY 
Purchase price' $5.250 $3.200 $785 

lease price. including maintenance: 2-yr. lease $265/mo. 2-yr. lease $160/mo. Not offered 

Warranty & maintenance policy: 1 yr.; factory repair /re- 1 yr.; factory repalr/re- 1 yr.; factory repair/ 
turn; $200/yr. after war- turn; $150/yr. after war- return 
ranty ranty 

Availability (days ARO) 30-60 30-60 30 
Serviced by Epicom. Inc. Epicom. Inc. Gandalf 

No. of US service locations: Factory Factory Five 
Date of first delivery' Sept. 1979 June 1979 1975 
Number Installed to date' 50 25 I 300 

I 

COMMENTS Optional 64K bit memory 

MAY 1980 ce 1980 DATAPRO RES!=ARCH CORPORATION. DELRAN. NJ 08075 USA 
~RODUCTION PROHIBITED 

I 

I 

I 

I 

CS35-610-221 
Installation and 

Maintenance 

Gandalf 
Data Systems 

TTS 400C 

Portable Bit Error Rate 
Tester 

RS-232-C 
I 

lED digital readout 

No 
19.2K bps. async 

56K bps syr.c. 
19.2K bps async 

-

11 5 VAC. 60 Hz 

RS-232-C; V.24 

-

To be determined 

Not offered 

1 yr. factory repair/ 
return 

30 (after availability) 
Gandalf 

Five 
1980 (proJected) 
-



I 

Installation and 
Maintenance 

Network Diagnostic Tools: An Equipment Vendor Survey 

General General General 

MANUFACTURER AND MODEL 
DataComm DataComm DataComm 

Industries. Inc. Industries. Inc. Industries. Inc. 
BERT-901 NETCON-2 NETCON-5 

FUNCTIONAL DESCRIPTION: Portable or rack mount Rack mount central site Rack mount central site 
data transmission test hardware; stand-alone hardware; stand-alone 
set for bit or block error remote hardware or remote hardware; can be 
rate testing integral to GDC modems used in multi-level distri-

buted processing net-
works 

Facilities used on Synchronous digital Single level polled Single and multi-level 
facilities modem networks polled modem networks 

LED's 
Display type LED's, three sets of CRT, LED's 

numencs 

Microprocessor based: No Yes (6800) Yes (8086,8039) 
MaXimum bit rate generated: 1.544M bps, sync. 1800 bps async.; 1800 bps async, 

9600 bps sync. 9600 bps sync. 

Maximum bit rate measured· 1.544M bps, sync. 1800 bps async.; 1800 bps async; 
9600 bps sync. 9600 bps sync. 

Frequency response - - -

Power requirements· 115 VAC, 60 Hz 1151230 VAC, 50/60 Hz 1151230 VAC, 50/60 Hz 

Interfaces supported· RS-232-C; V.24; V 28; Digital-RS-232-C, V.241 Digital-RS-232-C, V.24/ 
V 35; AT&T 300 V.28; analog-4-wire V.28; analog-4-wire 
Senes; TI carner; 3002 voice grade 3002 voice grade 
MIL-188 

TYPICAL CURRENT USER'S APPLICATION: Error performance Diagnostic testing in Surveillance and test in 
measurement for multi-drop polled network multi-level. multi-drop, 
equipment, systems polled network 
and facilities 

PRICING AND AVAILABILITY 
Purchase pnce: $2,400 Central site with 32 Central site with 32 

lines and 300 drops lines and 300 drops 
$52,000 $225,000 

Lease pnce, including maintenance Not offered 3-yr. lease $2,l00/mo. Described above, 3-yr 
lease $9,9CX)/mo. 

Warranty & maintenance policy: 1 yr.; factory repairl 1 yr.; factory repair /return 1 yr.; factory repair Ireturn 
return 

Availability (days ARO): 30-60 45-60 90-120 
Serviced by General DataComm General DataComm General DataComm 

No. of U.S. service locations: 12 12 12 
Date of first delivery: 1974 1977 1977 
Number installed to date: 500 12 systems 25 systems 

COMMENTS: In-band diagnostics Out-of-band, non-inter-
channel; used with GDC terring diagnostic chan-
modems net. used with any 

modem 

r 1980 DATAPRO RESEARCH CORPORATION, DELRAN, NJ 08075 USA 
8EPRODUCT1 0N PROHIBITED 

1 Halcyon 
520B2/521A I 

Portable or stand-alone 
analog test set for check-
ing parameters specified 
by AT&T Pub 41009 

I 
3002 voice grade 
switched or leased 

Dual numeric display; 
CRT 

No 
-

-

100 Hz-4K Hz 

1151230 VAC. 50/60 Hz 

2-/4-wire 3002 voice 
grade 

AT&T DATEC testing 

$10,000 

Not offered 

1 yr.; factory repair ireturn 

30 
Halcyon 

8 
1975 
2,000 

Model 521 A is cCln 
version 

MAY 1980 
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MANUFACTURER AND MODEL 
Halcyon Halcyon Halcyon' 
545A 546A 547A 

FUNCTIONAL DESCRIPTION: Portable phase/ampli- Portable 107 type signal Portable 107 type line 
tude jitter test set; source test set (measuring unit) 
measures phase/gain 
hits, dropouts, impulse 
noise 

Facilities used on: n>2 voice grade DOD and private switched DOD and private 
switched or leased networks switched networks 

Display type: LED's; digital meters - Dual numeric 

Microprocessor based: No No Yes (6800) 

Maximum bit rate generated: - 600 bps, async. (internal -
modem) 

Maximum bit rate measured: - 600 bps, async. -
(internal modem) 

Frequency response: 300-3000 Hz 100-4000 Hz 100-4000 Hz 

Power requirements: 1151230 VAC, 50/60 Hz 115/230 VAC, 50/60 Hz 1151230 VAC, 50/60 Hz 

Interfaces supported: 2-/4-wire 3002 voice 2-wire voice grade; 2-wire voice grade 
grade RS-232-C for modem 

TYPICAL CURRENT USER'S APPUCATlON: AT&T DATEC testing AT&T DATEC testing AT&T DATEC testing 

PRICING AND AVAILABIUTY' 
Purchase price: $3,395 $1,500 $4,595 

Lease price, including maintenance: Not offered Not offered Not offered 

Warranty & maintenance policy: 1 yr.; factory repair/return 1 yr.; factory repair/return 1 yr.; factory repair fretum 

Availability (days ARO): 30 30 (after release) 30 (after release) 
Serviced by: Halcyon Halcyon Halcyon 

No. of U.S service locations: 8 8 8 
Date of first delivery: Dec. 1979 10. 1980 10. 1980 
Number installed to date: - - -

COMMENTS: 
I I 

MAY 1980 © 1980 DATAPRO RESEARCH CORPORATION, DELRAN, NJ 08075 USA 
REPRODUCTION PROHIBITED 

CS35-61 0-223 
Installation and 

Maintenance 

Halcyon 
701A/702A 

Portable transmission 
test set; level. frequency, 
noise, and notched noise 
measurements 

n>2 voice grade leased 

Dual numeric 

No 
-

-

50-20,000 Hz 

Internal battery; 115 VAC 
00 Hz 

2-/4-wire 3002 voice 
grade 

Telex and private 
leased or switched 
networks 

$1,395 

Not offered 

1 yr.; factory repair fretum 

30 
Halcyon 

8 
1976 
2,500 
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Maintenance 
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MANUFACTURER AND MODEL Halcyon Halcyon Halcyon 
704A 802A 803A 

FUNCTIONAL DESCRIPTION Portable transmission Portable data monitor Portable, programmable 
test set; level, frequency, with terminal polling monitor and DTE/DCE 
noise, notched noise, and capability; block, frame simulator; block frame 
3-level impulse noise and character error test- and character error 
measurements ing; 19 counters, 2 testing; 511 bit pseudo 

timers random pattern generator 
fox message generator 
trapping capability 

Facilities used on: 3002 voice grade RS-232-C RS-232-C 
switched or leased; 
wideband 

Display type: Dual numeric LED's; CRT LED's; CRT; printer port 

Microprocessor based· No Yes (6800) Yes (68008) 
Maximum bit rate generated I - 19.2K bps async., sync.; 19.2K bps async., sync. 

I independent DTE & DCE 

I 
rates 

Maximum bit rate measured: - 56K bps sync. 19.2K bps 19 2K bps async., sync 
async 

Frequency response: 

I 
50- 11 0,000 Hz - -

Power requirements: I Internal battery, 1151230 VAC, 50/60 Hz 115/230 VAC. 50/60 H! 

I 115 VAC, 60 Hz I 
Interfaces supported 2-/4-wire 3002 voice RS-232-C; V 24; K21; RS-232-C; V.24; 20/60 

grade; wideband 20/60 mA loop; optional mA loop 
RS-449 

TYPICAL CURRENT USER'S APPLICATION: Telco and private Field service and end Field service and end 
leased or switched users users 
networks 

PRICING AND AVAILABILITY: 
Purchase price: $2,245 $6,895 $10,995 

Lease price, including maintenance· Not offered Not offered I Not offered 

I 
Warranty & maintenance policy· 1 yr.; factory repair/return 1 yr.; factory repair/return 1 yr.; factory repair/return 

Availability (days ARO): 30 30-45 30-45 
Serviced by: Halcyon Halcyon Halcyon 

No. of U.S. service locations: 8 8 8 
Date of first delivery: 1977 Dec. 1979 1977 
Number installed to date: 1,000 - 350 

COMMENTS: 

I 

.~ 1980 DATAPRO RESEARCH CORPORATION, DELRAN, NJ 08075 USA 
REPRODUCTION PROHIBITED 

Halcyon ·1 

804A I 
.I 

Portable data recorder; 

I 
protocol and code trans-
parent; records on 
selected pattern matches, 
or under EIA lead control. 
or by time of day 

RS-232-C 

LED's; CRT 

Yes (68008) 
19.2K bps async., sync. 

56K bps async., sync. I 
HDX; 19.2K bps async, 

I 
sync. FOX 

-

I , , 51230 VAC, 50 / 60 Hz 

I 
I 

RS-232-C; V 24; 20/60 

I mA loop 

I 
I 

Field service and end 

I users 

I I 

I 
I 
! 
i 

I ! 
1$6,795 i 

INoloff.,ed I 

I I 
I 
I 

I 

11 yr.; factory repair/return 

30-45 
Halcyon 

8 

I Sept. 1979 
50 

I 
I 
I 
I 
I 

MAY 1980 
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Hekimian Hewlett-Packard Hewlett -Packard 
MANUFACTURER AND MODEL Laboratories. Inc. Corporation Corporation 

Model 3900 Model 1645A Model 3551A 

FUNCTIONAL DESCRIPTION: Portable or rack mounted Portable or rack mount Portable transmiSSion 

analog test facility to data error analyzer; test set; measures levels. 
verify transmission per- simultaneously runs nOise and frequency on 
formance to AT&T Pub BERT and BlERT tests vOice grade CirCUits 
41004,41009 and checks for carrier 

loss, clock slips, skew, 
and Jitter 

I 
FaCIlities used on: 3002 vOice grade MultipOint and polnt- 3002 vOice grade 

to-point leased lines or 
dial-up 3002 

Display type: Dual digl~al displays lED's LED's 

Microprocessor based: No No No 
MaXimum bit rate generated: - 9600 bps async; up to -

5M bps sync With ext 
clock 

MaXimum bit rate measured: - 5M bps sync -

Frequency response: 40 Hz-2OK Hz - 40 Hz-601< Hz (opt. to 
80K Hz) 

Power reqUirements: 1151230 VAC, 50/60 Hz 1151230 VAC, 50/60 Hz 115/230 VAC. 50/60 Hz; 
internal battery 

Interfaces supported: RS-232-C; V.24; V 28; RS-232-C, V 24; V 35; 2·/4-wire 3002 vOice 
V 35; 2-/4-wire 3002 AT&T 300 Series; Mil· grade 

188; future opt. RS·449 

TYPICAL CURRENT USER'S APPLICATION: Telephone companies Field service and end Field service and end 
and end users users users 

PRICING AND AVAILABILITY: 
Purchase price: $11,000 $2,000 $2,100 

lease price, including maintenance: Not offered Contact vendor Not offered 

Warranty & maintenance policy: 1 yr.; factory repair/return 1 yr.; HP service center 1 yr., HP service center 
repair/return repair /return 

Availability (days ARO): 90 60 45 
Serviced by: Heklmlan Hewlett-Packard Hewlett· Packard 

No. of U.S. service locations: Factory 10 10 
Date of first delivery: 1976 1973 1974 
Number installed to date: - - -

COMMENTS ! I 

MAY 1980 © 1980 DATAPRO RESEARCH CORPORATION, DELRAN, NJ 08075 USA 
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I 

I 

CS35-61 0-225 
Installation and 

Maintenance 

Hewlett -Packard 
Corporation 

Model 4940A 

Portable or rack mount 
transmission impairment 
measuring set; tests 
levels, frequency, nOIse. 
delay. Jitter, hitS, drop-
outs. etc per AT&T Pub 
41009 

3002 vOice grade 

lED's 

No 
-

-

4100 Hz 

115 VAC, 60 Hz 

4-wire 3002 

Used by canters and 
end users 

$9,900 

Not offered 

1 yr., HP service center 
repair/return 

70 
Hewlett·Packard 

10 
1974 
-
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Hewlett-Packard Hewlett-Packard Infotron 
MANUFACTURER AND MODEL Corporation Corporation Systems 

Model 4943A Model 4944A TE620 

FUNCTIONAL DESCRIPTION: Portable transmission Portable transmission Portable or rack mount 
Impairment measuring Impairment measuring mOnitor and DTE 'DCE 
set; tests levels. fre- set; tests levels. fre- simulator; BERT. BLERT 
quency, nOise, delay, quency. nOise, delay and testing; pseudo random 
and jitter jitter; tests all C and 0 pattern generator; bias 

level conditioning para- measurement to 49 per-
meters cent 

I F."''''e, "'"" on, 3002 3002 RS-232-C 

I 

I 

Display type: LED LED LED 

Microprocessor based: Yes (6800) Yes (6800) No 
Maximum bit rate generated: - - 19.2K bps async., sync. 

Maxlinum bit rate measured: I - 19.2K bps async., sync I-
I 

Frequency response; To 4100 Hz To 41')()Hz 1-
Power reqUirements: 115/230 VAC, 50/60 Hz III b/230 VAC, bO/60 Hz ! 115/230 VAC, 50/60 Hz 

I 
Interfaces supported: 4-Wlre 3002 4,wlre 3002 I RS-232-C, V.24, V 28 

I 
I 
I I 

TYPICAL CURRENT USER'S APPLICATION: Carners and end users Carriers and end users lEnd user 

PRICING AND AVAILABILITY: 
Purchase price: 

Lease price, including maintenance: 

Warranty & maintenance policy: 

Availability (days ARO): 
Serviced by: 

No. of U.S. service locations: 
Date of first delivery: 
Number Installed to date: 

COMMENTS: 

I 
I 
I 
I 

$7,700 $7,700 ! $2.495 

I 
Not offered Not offered INot offered 

! 

I 
1 yr .. HP service center 1 yr.; HP service center 11 yr.; factory repair/return 
repair/return repair fretum 

70 70 190 
Hewlett-Packard Hewlett-Packard Iinfotron Systems 

10 10 IFactory 
1978 1978 Isept 1979 
- - 50 

I I 
I I I 

:1;' 1980 DATAPRO RESEARCH CORPORATION, DELRAN, NJ 08075 USA 
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International 
Data Sciences. Inc. 

Model 60 

Portable. hand-held EIA 
breakout panel and 
mOnitor 

RS-232-C 

LED's 

No 
-

-

-

Internal battery, 11 b VAC 
60 Hz 

RS-232-C; V24 

Field serVice, end user 

I 
I I 

$240 

Not offered 

I 
I 
1 yr.; factory repair/return 

30 
OS 

Factory 
1974 
20,000 

I 
I I 

MAY 1980 
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International International International 
MANUFACTURER AND MODEL Data Sciences. Inc. Data Sciences. Inc. Data Sciences. Inc. 

Model 65/60 Model 70 Model 80 

FUNCTIONAL DESCRIPTION: Portable hand-held bit Portable interface Portable interface 
error rate tester and EtA monitor for AT&T 300 monitor for cCln V 35 
breakout box; 63. 511 or series modems 
2047 bit patterns. steady 
mark; steady space; 
reversals 

I 
Facilities used on: RS-232-C AT&T 300 Series V.35 

Display type' LED's LED's LED's 

Microprocessor based: No No No 
Maximum bit rate generated: 1200 bps, async, - -

56K bps sync 

Maximum bit rate measured' 1200 bps async, - -
56K bps sync. 

Frequency response: - - -

Power requirements' Internal battery, 115 Internal batteries Internal batteries 
VAC. 60 Hz 

Interfaces supported: RS-232-C; V.24 AT & T 300 Series V.35 

TYPICAL CURRENT USER'S APPLICATION: Field service and end Field service and end Field service and end 
user user user 

PRICING AND AVAILABILITY 
Purchase price: $850 $1,265 $1,265 

Lease price, including maintenance' Not offered Not offered Not offered 

Warranty & maintenance policy 1 yr; factory repair/return 1 yr.; factory repair Ireturn 1 yr.; factory repair freturn 

Availability (days ARO) 30 60 60 
Serviced by IDS IDS IDS 

No. of U.S. service locations Factory Factory Factory 
Date of first delivery' 1979 1977 1977 
Number Installed to date: 600 50 60 

COMMENTS I i 

MAY 1980 © 1980 DATAPRO RESEARCH CORPORATION. DELRAN. NJ 08075 USA 
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I 

CS35-61 0-227 
Installation and 

Maintenance 

International 
Data Sciences. Inc. 

Model 1310 

Portable test set & BERT 
BLERT testing with 63. 
511. or 2047 -bit pseudo 
random pattern generator 

RS-232-C; V.24; V.35; 
AT&T 300 Series; MIL-
188 

LED's; NIXIE'S 

No 
9600 bps, async., sync. 

200K bps sync 

-

115 /230 VAC, 50/60 Hz 

RS-232-C; V.24; V 35; 
AT& T 300 Series; MIL-
188 

Field service and end 
user 

$3,325 

Not offered 

1 yr.; factory repair/return 

30 
IDS 

Factory 
1975 
1,800 

I 
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International International I International 
MANUFACTURER AND MODEL Data Sciences, Inc. Data Sciences, Inc. I Data Sciences, Inc, 

Model 1700 Model 30000 Model 4010 

FUNcnONAL DESCRIPnON' Portable test set to Central site hardware for Portable test set used 
measure polling per- BERT testing of high for interactive trouble-
formance and inbound, speed synchronous links, shooting; DTE/DCE 
outbound errors pseudo-random pattern simulation 

generation of 511, 2047, 
32,767 and 65,535 bits 

Facilities used on' RS-232-C RS-232-C; V.24; MIL- RS-232-C; V.24; MIL-
lB8; V.35; AT&T 300 188 
Series 

Display type. LED LED's LED's; CRT 

Microprocessor based. Yes (8035) No Yes (8080, 8039) 
Maximum bit rate generated: 9600 bps, async., sync. 56K bps sync. 19.21< bps async., sync. 

MaXimum bit rate measured. 9600 bps async., sync. 56K bps sync. 19.21< bps async, sync. 

Frequency response' - - -

Power requirements. i 15/230 VAC, 50/60 Hz 115/230 VAC, 50;60 Hz i 15/230 VAC, 50/60 Hz 

Interfaces supported: RS-232-C; V.24 RS-232-C; V.24; V.35; RS-232-C; V 24; MIL-
MIL-188; AT&T 300 188 
Series Series 

TYPICAL CURRENT USER'S APPLICATION. Multidrop, polled Test of satellite commu- End user testing 
networks nications channels 

PRICING AND AVAILABILITY 
Purchase price. $1,800 $7,985 $7,500 

Lease price, including maintenance Not offered Not offered Not offered 

Warranty & maintenance policy. I 1 yr.; factory repair /return 1 yr.; factory repair /return 1 yr., factory repair/return 
I 

I Availability (days ARO) 60 60 60 
Serviced by. I IDS IDS IDS 

No. of U.S. service locations. 

I 
Factory Factory Factory 

Date of first delivery' 1979 1976 Sept 1979 
Number installed to date. I 50 50 25 

COMMENTS. ! 

I 
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Intertel. Inc, 
I EMS-ONE 

Central site network 
control console to 
mOnitor up to 160 lines 
with up to 40 drops/ 
line; constantly mOnitors 
modem and line para-
meters; alarms on fault 

RS-232-C; V.24 

Gas discharge panel 

Yes (l80) 
1200-9600 bps async, 
sync 

9600 bps async., sync 

-

i 15/230 VAC, 50/60 Hz 

RS-232-C; V.24 

Point-to-polnt and 
multipOint networks 

Base system With dis-
play and printer $16,675 

2-yr lease $770/mo 

1 yr.; factory repair /return I 
I 

I 
30-60 
Intertel 

150 
1979 
-

Intertel also manufac-
tures a line of modems 

I 
I 

MAY 1980 
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MANUFACTURER AND MODEL 

FUNCTIONAL DESCRIPTION: 

Facilities used on: 

Display type: 

Microprocessor based: 
Maximum bit rate generated: 

Maximum bit rate measured: 

Frequency response: 

Power requirements: 

Interfaces supported: 

TYPICAL CURRENT USER'S APPUCATION: 

PRICING AND AVAILABIUTY: 
Purchase price: 

Lease price, including maintenance' 

Warranty & maintenance policy: 

Availability (days ARO): 
Serviced by: 

No. of U.S. service locations: 
Date of first delivery: 
Number installed to date: 

COMMENTS: 

Intertel. Inc. 
NCS 4000 

Central site network 
control console to 
monitor up to 100 lines 
with up to 40 drops per 
line; constantly moni-
tors modem and line 
parameters; alarms, under 
fault condition 

RS-232-C; V.24 

LED's 

No 
1200-9600 bps, 
async., sync. 

9600 bps, async., sync. 

-

1151230 VAC, 50/60 Hz 

RS-232-C; V.24 

Point-to-point and 
I multipont networks 

Base system with inte-
gral display $7,900 

2 yr. lease $318/mo. 

1 ",. fact"", ",pa,,/,,"u.ol 

30-60 
Intertel 

150 
1976 
Over 150 

Intertel also manufac­
tures a line of modems 

I 
I 
I 
I 

Navtel Navtel 
Datatest-25 Datacheck-25 

Portable BERT tester and Portable breakout box 
EIA breakout box. 511 with pulse traps 
and 2047 pseudorandom 
pattern generator 

RS-232-C; V.24 RS-232-C; V.24 

LED's LED's 

No No 
2400 bps async., sync. -

2400 bps async., sync. -

- -

Internal battery Internal battery 

RS-232-C; V.24 RS-232-C; V.24 

Field service Field service 

$729 $249 

Not offered Not offered 

1 yr.; factory repair Ireturn 1 yr.; factory repair Ireturn 

45 

I 

30 
Navtel Navtel 

Two Two 
Nov. 1979 I Jan. 1979 
-

I 
350 
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Navtel 
Datacheck-VF 

Portable breakout box 
with VF monitor and 
pulse traps 

RS-232-C; V.24 

LED's 

No 
-

-

-

Internal battery 

RS-232-C; V.24 

Field service 

$359 

Not offered 

1 yr.; factory repair Ireturn 

30 
Navtel 

Two 
Oct. 1979 
35 



I 
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MANUFACTURER AND MODEL Navtel Navtel Navtel 
DTS-102 SDA-103 TMG-303 

FUNCT!ONAL DESCRIPTION Portable BERT BLERT Portable distortion anal- Portable test message 
tester with four select- uzer; measures bias and generator; fox message 
able pseudorandom pat- end distortion as well as with controlled distortion 
terns with biock sizes total. early. and late peak to 45 percent 
from 102 to 107 

Facilities used on' RS-232-C; V.35; RS-232-C; V.24 RS-232-C; V.24 
AT&T 300 Series 

Display type 4 digits; LED's 2 digits; LED's LED 

Microprocessor based: No No No 
Maximum bit rate generated' 19.2K bps async - 9600 bps async. sync 

500K bps sync 

Maximum bit rate measured 19.2K bps async 9600 bps async. sync -

500K bps sync 

Frequency response - - -

Power rOOUlrements 115 VAC. 60 Hz 115 VAC. 60 Hz 115 VAC. 60 Hz 

Interlaces supported RS-232-C; V 24, V 35; RS-232-C; V.24; 20 /60 RS-232-C; V.24; neutral 
AT&T 300 Series mA loop loops to 100 mA 

TYPICAL CURRENT USER'S APPLICATION Field service Field service Field service 

PRICING AND AVAILABILITY 
Purchase price $1,529 $1.459 $1.479 

Lease prtce, Including mamtenance Not offered Not offered Not offered 

Warranty & maintenance policv 1 yr. factory repair/return 1 yr.; factory repair/return 1 yr.; factory repair/return 

Availability (days ARO) 45 45 30 
Serviced by Navtel Navtel Navtel 

No. of U.S service locations Two Two Two 
Date of first delivery 1975 1975 1974 
Number Installed to date 275 725 835 

COMMENTS 

I I 
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Paradyne 

1 4410 

Central site teleproc-
essmg system that can 
accommodate up to 39 
lines with up to 96 
drops/line; monitors 
channel perlormance 
over a secondary non-
interlering channel 

RS-232-C; V.24; V27; 
MIL-188; 4 wire 3002 

Alphanumenc LED·s. 
CRT 

Yes (9980) 
110 bps-diagnostic 
channel 

110 bps-diagnostic 
channel 

-

115 VAC. 60 Hz 

RS-232-C; V.24; V27; 
MIL-la8; 4-wire 3002 

Pomt-to-pomt and multl-
pomt networks; multilevel 

$36,600; configuration 
dependent; contact vendor 

2-yr. lease; conftguratlon 
dependent, contact 
vendor 

90 days factory repair/ 
return 

90 
Paradyne 

50 
1978 
Over 50 

Used With Paradyne 

I modems 

I 
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Ouestronics. Ouestronics. Ouestronics. 
MANUFACTURER AND MODEL Inc. Inc. Inc. 

TRTM 300 500 

FUNCTIONAL DESCRIPTION Portable response time Portable response time Central site pertor-
monitor: computes and monitor; computes and mance monitor; modules 
displays minimum, maxi- displays minimum, maxi- available for async., 
mum, average, and last mum, average, and last bisync., SDLC applica-
transaction response transaction response tions, provides printout 
time; measures from time; measures from 0.1- of response time, line 
0.1 -9,999 seconds 9,999 seconds utilization, time/date 

stamps, etc. 

Facilities used on: Optical input coupling Optical input coupling or Optical input coupling or 
permits use with any RS-232-C bridged con- RS-232-C bridged con-
device that has a light nection nection 
that goes on/off during 
operation 

Display type: Four-digit LED Four-digit LED Hard copy 

Microprocessor based: Yes (8748) Yes (8748) Yes (8748) 

Maximum bit rate generated: - - -

Maximum bit rate measured: - 9600 bps, async., sync. 9600 bps, async., sync. 

Frequency response: - - -

Power requirements: 1 1 5 VAC, 60 Hz 1 1 5 VAC, 60 Hz "5 VAC, 60 Hz 

Interfaces supported: Any device with a light Optical coupling, RS- Optical coupling, 
source that goes on/off 232-C bridged connec- RS-232-C bridged 
to Indicate mode of tion connection 
operation 

TYPICAL CURRENT USER'S APPLICATION: Response time measure- Response time measure- Response time printout; 
ment for interactive ment for async., bisync., line utilization statistics. 
terminals multi-drop terminal net- Histogram records 

works 

PRICING AND AVAILABILITY 
Purchase price: $950 $1,500 $3,600 to $13,000 

Lease price. including maintenance: Not offered Not offered Not offered 

Warranty & maintenance policy: 90 days; factory 90 days; factory 

I 
90 days; factory 

repair freturn repair /return repair /return 

Availability (days ARO): 30 30 60 
Serviced by: Questronics. Inc Questronics, Inc. Questronics. Inc. 

No. of U.S. service locations: Factory Factory Factory 
Date of first delivery 1975 1978 

I 
March 1979 

Number Installed to date 300 200 25 

COMMENTS: 
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Spectron 
Corporation 

0-301 
Datascope 

Portable line monitor 
with integral 262K bit 
electronic buffer 

RS-232-C for trans-
parent monitoring 

LED; 5-inch CRT 

Yes 
-

9600 bps, async.; 
12K bps, sync. 

-

1 1 51230 VAC, 50/60 Hz 

RS-232-C; others optional 

Field service 

$4.900 

Contact vendor 

1 yr.; regional center 
repair 

30 
Spectron 

Four 
1978 
-

I Available with tape 
I 

option 
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Spectron Spectron Spectron 

MANUFACTURER AND MODEL Corporation Corporation Corporation 
0-5018 0-5028 0-600/0-601 

Oatascope Oatascope Oatascopes 

FUNCTIONAL DESCRIPTION: Portable line monitor Portable monitor and Portable line monitor; 
and analyzer; user analyzer; interactive 0-601 equipped with 
programmable OTE/OCE simulator; user integral tape unit 

programmable 

Facilities used on RS-232-C for trans- RS-232-C for trans- RS-232-C for trans-
parent mOnitoring parent monitonng or parent monitoring/ 

interactive testing recording 

Display type LED's; 5-lnch CRT LED's; 5-inch CRT LED's; 9-Inch CRT 

Microprocessor based: Yes Yes No 
Maximum bit rate generated - 9600 bps, async, sync. -

MaXimum bit rate measured 9600 bps, async, 9600 bps, async, 2000 bps, async 

I BOt< bps sync. 80K bps sync. 80K bps, sync 

Frequency response: - - -

Power requirements I 1151230 VAC, 50/60 Hz 1151230 VAC, 50/60 Hz 1151230 VAC, 50/60 Hz 

Interfaces supported 
I 

RS-232-C; others RS-232-C; others RS-232-C; others 
optional optional optional 

TYPICAL CURRENT USER'S APPLICATION: Field service or central All data networks, not All data networks, not 
site data line mOnitoring restncted to Industry restncted to Industry 

application or line applications or line 
configuration configuration 

PRICING AND AVAILABILITY 
Purchase price. $7,500 $10,800 $4,000 (0-600) 

$ 1 2,500 With keyboard $8,000 (0-601) 
$14,900 With tape unit 

Lease price, Including maintenance Contact vendor Contact vendor Contact vendor 

Warranty & maintenance policy 1-yr., regional repair 1-yr.; regional repair 1 -yr, regional repair 

Availability (days ARO) 30 30 30 
SerViced by Spectron Spectron Spectron 

No. of U.S. service locations' Four Four Four 
Date of first delivery' 1976 1977 1975/1974 
Number installed to date - - -

COMMENTS Available With tape Available With tape 
option I optIOn; ASCII, EBCDIC 

or IPARS keyboard also 

I 
optional 
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Spectron 
Corporation 

0-901 
Datascope 

Rack mount ·or stand-
alone central site deVice 
used as a monitor, data 
analyzer, interactive 
OTE/OCE simulator; 
storage device; user pro-
grammable 

Digital facilities, compati-
ble with bit-oriented 
protocols 

LED's; 9-Inch CRT 

I 
Yes (multiple) 
1M bps, sync 

I 1.6M bps, sync 

I 

-

"5/230 VAC, 50/60Hz I 

RS-232-C; V.24; V 35; 
AT&T 300 Serres; 20/60 
mA loop; X21, RS-449 
(optional) 

Advanced networks; blt-
Oriented protocols ser-
vlced 

I 
I $24,800 

Contact vendor 

1 -yr ; regional repair 

60 
Spectron 

Four 
1979 
-

I 

EqUipped with keyboard 
and dual flexible diskette 
drives 
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Spectron Spectron 
Spectron 

Corporation Corporation 
MANUFACTURER AND MODEL T-511 

Corporation Conventional Tech 
Tape Unit 

RASP Control Center 

FUNCTIONAL DESCRIPTION: Portable high-speed tape Central site Remote Central site manually 
unit capable of storing Access Switching and actuated network 
full-duplex data Patching system; manual management system; 

or semi-automatic analog/digital recon-
unattended network figuration 
control 

Facilities used on: Digital facilities for All common analog and All common analog and 

data storage digital facilities digital facilities 

Display type: LED's LED's; CRT; optional LED's 
printer port 

Microprocessor based: No Yes (multiple) No 
Maximum bit rate generated: - - -

Maximum bit rate measured: 9600 bps, async., - -
56K bps, sync. 

Frequency response: - - -

Power requirements: 1151230 VAC, 50/60 Hz 1151230 VAC, 50/60 Hz 1151230 VAC, 50/60 Hz 

Interfaces supported: RS-232-C RS-232-C; V.24; V.35; RS-232-C; V.24; V.35; 
AT&T 300 Series AT&T 300 Series; 

RS-449 planned 

TYPICAL CURRENT USER'S APPLICATION: Standalone data recorder Remote control manage- Network control and 
or can be used with ment. and reconfiguration management 
Datascope of analog and digital 

facilities 

PRICING AND AVAILABILITY: 
Purchase price: $5,900 $200-$BOQ/line $85-$2oo/line 

Lease price, including maintenance: Contact vendor Contact vendor Contact vendor 

Warranty & maintenance policy: l-yr.; factory repair I return Up to 5-yr; regional Up to 5-yr.; regional 
repair repair 

Availability (days ARO): 30 60-90 30 
Serviced by: Spectron Spectron Spectron 

No. of U.S. service locations: Four Four Four 
Date of first delivery: 1971 1979 1973 
Number installed to date: - - -

COMMENTS: DC-loo tape cartridge Provides automatic Turnkey installation 
alarms, hard copy of 
system activity 
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Spectron 
Corporation 
Une Monitor 

System 

Central site line 
selection system 

RS-232-C 

LED's 

No 
-

-

-

i 151230 VAC, 50/60 Hz 

RS-232-C 

Used in conjunction 
with Datascope 

$230/1ine (16 line 
system) 

Contact vendor 

l-yr.; regional repair 

30 
Spectron 

Four 
1977 
-
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MANUFACTURER AND MODEL I Spectron Spectron Spectron 
Corporation Corporation Corporation 

BOTS 0-201 ITU-HH24 
Printer / Monitor 

FUNCTIONAL DESCRIPTION: Portable Buffered Data Portable async. printer Portable. hand-held EIA 
Transmission Simulator; breakout box 
programmable test mes-
sage generator; up to 
eight patterns select-
able to 1024 bytes 

Facilities used on RS-232-C RS-232-C RS-232-C 

Display type: LED's Hard copy LED's 

Microprocessor based: No Yes I~ Maximum bit rate generated' 9600 bps, async., sync -

I 
MaXimum bit rate measured - 9600 bps, async 1-

I 
! 

Frequency response 

I 

- - I-
I 

Pow€'r f~U!remen!s: 115/230 VAC, 50/60 Hz 1 1 5/230 VAC, 50/60 Hz I !nterna! battery 
I 
I 

Interfaces supported' RS-232-C RS-232-C I RS-232-C 

1 
I 
I 
i 

TYPICAL CURRENT USER'S APPLICATION: Exercising lines, Standalone printer or I Field service 
modems, and controllers complement to Data- I scope 

I 
PRICING AND AVAILABILITY I 

I 

Purchase price: $1,850 $4,500 i $195 

I 
lease price, including maintenance: Contact vendor Contact vendor I Contact vendor 

I 
I 

I 

Warranty & maintenance policy 1 yr., regional repair 1 yr., regional repair 
I 

1 yr., regional repair 
i 

Availability (days ARO): 30 30 130 
Serviced by Spectron Spectron 

I~m" 
No. of U.S. service locations' Four Four Four 
Date of first delivery: 1976 1977 1~79 Number installed to date: - -

COMMENTS 
I 
I 

I 

1 
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1 
T-Bar, Inc. 

1 Explorer 
Model TO-12 I 

Portable or rack mount 
data link monitor, tester, 
DTE/DeE simulator; Bit 
Error Rate Tester; 
Block error rate tester; 
"fox " generator 

RS-232-C 

LED's; CRT 

Yes (IBO) 

19.2K bps 
I 

I 
1 19.2K bps 

I 
I 

I I-
1115 VAC, 60 Hz 
I 

I RS-232-C; others avail-

I able 

I I Monitoring; DTE/DCE 
exercising; pseudo-

I random (511) pattern 
I generation 

I 
I 

I $5,990-monitor 
$7,990--monitor & emu-
lator 
Not offered 

11_yr .; factory repair /return 

30 
T-Bar, Inc. 

Factory 

1= 
I 
I 

I 
I 
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T-Bar. Inc. T-Bar Inc. 
Teleprocessing 

MANUFACTURER AND MODEL Products. Inc. 
Model 6911 DAP-16 TP-260 

FUNCTIONAL DESCRIPTION: Rack mount voice fre- Rack mount EIA signal Portable data line tester; 
quency circuit monitor; alarm panel generates a 1004Hz 
db level measurement tone for testing audio 

facilities 

I I 
Analog; audio Facilities used on: Analog 3002 vOIce grade RS-232-C 

lines 

Display type Analog meter and LED's Anal.og meter; speaker 
speaker 

Microprocessor based: No No No 
Maximum bit rate generated- - - -

Maximum bit rate measured: - - -

Frequency response: 300-3000 Hz - 20 Hz to 30K Hz 

Power requirements: 115 VAC, 60 Hz 115 VAC, 60 Hz Internal battery 

Interfaces supported: 2-f4-wire 3002 lines, RS-232-C 2-f4-wire audio facilities 
or equal 

TYPICAL CURRENT USER'S APPLICATION: Analog monitor Part of Tech Data line testing 
Control facility 

PRICING AND AVAILABILITY: 
Purchase price: $590 Configuration dependent; $280 

contact vendor 

Lease price, including maintenance: Not offered Not offered Not offered 

Warranty & maintenance policy: 1-yr.; factory repair freturn 1-yr.; factory repair freturn 1-yr., factory repair freturn 

Availability (days ARO): 30 30 14 
Serviced by: T-Bar, Inc. T-Bar, Inc. TPI 

No. of U.S. service locations: Factory Factory Factory 
Date of first delivery: - - 1974 
Number installed to date: - - 300 

I 

COMMENTS: 
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Teleprocessing 
Products. Inc. 

TP-270 

Central site polled 
network analyzer for 
response time measure-
ments 

RS-232-C 

LED's; alphanumeric 

Yes (8085) 
9600 bps, sync. 

9600 bps, sync. 

-

115 VAC, 60 Hz 

RS-232-C 

IBM 3270 network 
testing 

$2,195 

Not offered 

1-yr.; factory repair freturn 

30 
TPI 

Factory 

Over 50 
I May 1979 

I Opt,onal pn"te' 
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MANUFACTURER AND MODEL 

Tran Telecom­
munications Corp. 

M350 
Checktran 

Tran Telecom­
munications Corp. 

M361 
XPRT 

Universal 
Data Systems 

COMTEST 

Universal 
Data Systems 

COMTEST 100 

FUNCTIONAL DESCRIPTION 

Facilities used on 

Display type: 

Microprocessor based: 
Maximum bit rate generated' 

Maximum bit rate measured 

Frequency response 

Interfaces supported 

I 

Portable transmission 
test set generates 
63,511,2047 pseudo­
random patterns; RTSI 
CTS delay measure­
ment 

Standalone or rack 
mount protocol tester 
for X25. Level 2 

RS-232-C; V.24; V.35; X.25 level 2 packet 
AT&T 300 Series; MIL-l88 switching 

LED's; ootional hard 
copy 

No 
2501< bps async., sync; 
external clock to 2M 
bps, sync 

250K bps async, sync, 
external clock to 2M 
bps sync 

LED's; CRT 

Yes (8070) 
4800 bps. sync 

4800 bps, sync 

-

Portable or central site Portable or central site 
monitor, DTE/DCE slmu- monitor 
lator; "fox" message 
generator; user entered 
messages 

RS-232-C; V.24; 20 mA 
loop 

CRT 

Yes 
9600 bps, async. sync 

9600 bps FOX; 19.2K 
bps HDX; async. sync 

-

RS-232-C; V 24; 20 mA 
loop 

CRT 

Yes 
-

19.2K bps. sync, 
async. FDX 

-

1151230 VAC. 
50/60 Hz 

115/230 VAC. 50 / 60 H? 115/230 VAC. 50/60 HZ 1151230 VAC, 50/60 Hz 

RS-232-C; V 24, V35, 
MlL-188; AT&T 300 
Series 

RS-232-C; V.24 RS-232-C; V 24; 20 mA RS-232-C; V.24; 20 rnA 
loop loop 

TYPICAL CURRENT USER'S APPLICATION: Transparent monitoring; 
end-to-end testing 

Hardware and software 
debugging for X.25 
applications 

Monitor lSI mulatlon MonitOring 

PRICING AND AVAILABILITY 
Purchase price 

Lease price, Including maintenance 

Warranty & maintenance poliCY 

Availability (days ARO) 
Serviced by 

No. of US. service locations 
Date of first delivery' 
Number installed to date 

COMMENTS: 

$1.5OO-up 

1-yr -$105/mo 
3-yr -$67/mo 

1-yr, Incl In lease 
or factory repair 

30 
TRAN 

12 
1973 
600 

$15.000 

1-yr-$l,ooo/mo 
3-yr -$620/mo 

1 -yr., Incl. in lease 
or factory repair 

60 
TRAN 

12 
July 1979 
10 

I $7.950 with 3500 $4.400; $4.850 With CRT 
byte buffer 

Not offered Not offered 

1-yr, factory repair' return 1 -yr .. factory repair / return 

30 30 
UDS UDS 

Factory Factory 
1977 Oct 1979 
500 -
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CS50-330-101 
System Management 

Using a Minicomputer as a Communications 
System Management Tool 

Problem: 
If you have ever considered the possibility of using a minicomputer as a management 
tool for controlling a complex communications system you no doubt will find some of 
your ideas repeated in this report, which describes the use of an IBM Series 1 processor 
for just that purpose. 

The report describes an actual implementation project. In addition to stating what was 
done and how it was done, the author discusses the type of environment wherein this 
type of communications control (use of a "sidestream" processor) is likely to be most 
effective. 

Solution: 
Today, numerous advancements in teleprocessing are 
resulting from rapid technological breakthroughs. 
However, these positive enhancements in selected 
areas such as functional capability and lower 
component costs are often accompanied by such 
negative factors as more costly skilled labor and 
management complexity. Thus, it is important to 
exercise good management discipline in the areas of 
system planning, system development, and system 
operation. Technology can also benefit the manage­
ment system through automated management func­
tions and lower costs for management tools. The use of 
such management tools almost becomes mandatory if 
a stable situation is desired in a continually growing 
telecommunications environment. 

One can generally characterize the teleprocessing 
environment of today as inadequate in real 
___ n ...... 0 ......... .0_+ ~;C"I,,;"'1; ..... .o U ",,'0' 7.0..... C"'11"",""QC"cofl11 'I""r'\'lI ...... ~ 
lU(lllU5vlllvllL Ul"v11'1lIlv. J.J.VVVv"vl, " .... "'''''''''.:'' .... 1 llUA.ll-

- A sidestream approach using a small processor as a tool for managing 
communication systems" by J.R. Leach of the IBM Western Region 
Project Office and R.D. Campenni of the IBM Data Processing 
Division. From IBM Svstems Journal Volume Nineteen, Number I, 
1980. Reprinted by permission from IBM Systems Journal. © 1980 by 
International Business Machines Corporation. 

agement systems have existed since the early 1960s 
(e.g., SAGE, Ballistic Missile Early Warning System, 
NASA Manned Spaceflight Systems, FAA Air Traffic 
Enroute System, mUltiple Department of Defense 
Command and Control Systems, mUltiple Airline 
Reservation Systems, etc.) in the teleprocessing area 
without benefit of today's technology. The difference 
between then and now appears to be one of clear 
recognition of objectives and a willingness to pay the 
associated price. 

The prototype management tool, which we call a 
"sidestream" processor tool (based on use of an IBM 
Series/I) as discussed in this report, has benefited from 
past experience. It is also an outgrowth of a study 
between IBM and a customer where the management 
objectives and associated price were clearly under­
stood. The management tool was planned, developed, 
"' .... rl t~C't~rl i .... f"'Anf"'~rt u,it}, t},~ <:>1"'\1"'\11f"'<:>t1"'1""\ ~,,~tprn T},l1~ 
"'.1..1\0..1. ... "'t.3 ......... u .1..1..1.'""'-'.1..1""''''''.1. ... y ... .I. ... .I..1. ... .I..I.""'"Pt'.I..I."" ........... '-'.I..I.Io"JJIJ"''''''.&..&...L ...... .I.'-40U 

it had its own project nature and emerged as an 
operational tool at the same time as the application 
system became operational. This tool was designed to 
automate many of the labor-intensive management 
activities associated with a large teleprocessing 
environment. Heretofore, many of these activities 
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were done manually by the data processing 
organization. The tool was also designed to 
complement a centralized management organization 
in a network management center environment, other 
tools such as digital and analog communications test 
facilities, product-oriented problem determination 
procedures, and other generalized operational 
procedures. This total management approach has put 
the customer in the position of being an experienced 
system manager and fully confident that he can satisfy 
the expanding service level objectives of his corporate 
organization. 

The shortcomings in today's management systems and 
the realization that automation of management styles 
may not be solved with a single universal tool is clear 
from past experience where user requirements 
demanded diverse hardware products, multiple 
operating systems, multiple data base access methods, 
and mUltiple data communications access methods. 
As a result, IBM has tested a number of different 
approaches to communications management tools. 
Some of these tools are based on the traditional host 
computer application environment (i.e., mainstream). 
Another approach is the sidestream processor tool 
prototype being discussed here. This prototype 
includes functions as discussed in the following 
section. 

PROTOTYPE DESIGN 

A total management system has to address the system 
planning, system development, and system operation 
processes. Within these distinct processes there must 
be components to address problem management, 
change management, installation management, 
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Figure 1. Sidestream approach 

project management, performance management, 
accounting management, security management, 
recovery management, operations management, etc. 
With the sidestream small processor tool we are 
focusing on an integrated approach to problem, 
change, and installation management relative to the 
systems operation process (Figure 1). These particular 
areas have special significance because (I) they are 
major cost elements today for any teleprocessing 
servicer and (2) there has not been an effective 
integrated approach to problem and change 
management. 

It should also be noted that a sidestream approach is 
complementary to a mainstream approach (Figure 2). 
In this illustration those management functions that 
are best integrated into the host (i.e., network problem 
determination application, display exception monitor­
ing facility (DEMF), network performance applica­
tion, interactive problem control system, etc.) are 
shown complementing the sidestream approach to 
form an overall system management approach. 

The specific philosophy which guided the design of the 
prototype is summarized as follows: 

1. Addresses all components of a communication 
system-A communication system consists of all 
system-related components. We define a component 
as anything that, when not functioning properly, 
impacts the end user. Included are terminals, modems, 
lines, multiplexers, storage devices, processors, system 
software, and application software used to support a 
network. Also included are the sources of power, air­
conditioning, water chillers, and numerous opera­
tional procedures because their failures can also 
impact the end user. 

Figure 2. Sidestream approach complementary to mainstream 
approach 
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2. Anticipation of problems-Problems must be 
approached realistically with the realization that they 
will occur. Procedures should be in place to minimize 
their impact. This, of course, is true for any computer 
system. However, when the computer system is 
contained in one location and a select group of 
computer operations personnel (e.g., user help, host 
control, network control, master terminal operator) 
interface to it, outages can be more easily managed, 
and the end user can be shielded from a number of 
problems. 

The span of control is greatly increased when 
terminals are attached to the computer. The 
computer operation is more visible, and it is more 
obvious to the end user when things are not working 
properly. 

3. Oriented toward centralized management-The 
third principle of the design philosophy of the 
prototype is centralized management. All user 
problems must be called to one central location. This 
implies that it is necessary to accept anything the end 
user wants to categorize as a problem (this is 
consistent with principle 1). It also implies that the 
prototype is able to promptly collect the data that the 
user provides on the problem. The process of 
recording all problems in one centralized location 
helps to solve problems. For example, if a telephone 
line fails, and all the users connected to that line call 
the central location, the cause of the problem will be 
fairly evident. 

4. Separate system-The problem management 
system is implemented on a computer separate from 
the system being managed. By being separate, the 
sidestream processor tool can be inserted into the 
communication system operational process without 
any disruption to the applications. The tool is not 
dependent on host hardware or software configura­
tions, so the customer can change a pplica tions, 
hardware, or control software without disrupting the 
tool. The tool can in fact be used to manage such 
changes. It is available during most system outages. 
Installation and maintenance of the processor tool 
are not competing for resources used to run the 
communication system. Contention for system 
resources and critical programming skills is avoided. 
Physical network facilities (lines and modems) can be 
installed, tested, or reconfigured prior to attachment 
to the operational host CPU or to a communications 
multiplexer that has been properly generated for the 
system. This requires additional test equipment which 
will be discussed later under Network Control. This 
capability enables flexible installation/ reconfigura­
tion plans, with mUltiple activities being completed in 
parallel. 

There is another subtle benefit to a separate system. 
On-line networks frequently have customer service, 

quality control, or other departments outside the data 
processing organization responsible for network 
stability. A separate system provides a tool totally 
controlled by that organization. 

Lastly, there is an element of simplicity associated 
with a separate system approach. The sidestream 
processor tool becomes stable after installation and 
provides reliable service for long periods before there 
is a component failure. By being separate, it also frees 
management from addressing interactions that might 
occur with the business application system. 

5. Single data base-The prototype maintains a data 
base reflecting the current state of the communication 
system including all problems and changes affecting 
the communication system. Any user group, 
customer group within the data processing organiza­
tion, supplier, or contractor has access to relevant 
data from this data base. This will prevent each group 
from having a separate list of problems and priorities. 

6. User advocate-A final and key principle of the 
design philosophy is that the communication system 
management staff must view itself as a user advocate 
as opposed to a data processing center advocate. 
Many of the sidestream processor tool functions are 
oriented to this attribute. Flexible formats, alerts, 
scripts, and data base are major examples of the end­
user advocate. 

SIDESTREAM PROCESSOR TOOL PHYSI­
CAL CONFIGURATION 

In order to achieve the sidestream approach design 
objectives of environment independence, establish­
ment of organizational structure independence, and 
high tool availability, it was decided to implement the 
basic management functions on a physically separate 
and dedicated processor. To achieve the objectives of 
cost effectiveness, it was decided to use a small 
processor with expansion capabilities in processor 
speeds, storage sizes, I/O peripherals, etc. Figure 3 
illustrates one potential configuration with three 
operator stations; however, up to 14 operator stations 
can be attached to a single processor, if so required. 
Also to achieve customer productivity through use of 
lower skill levels (e.g., fewer technicians and no 
programmers), a turnkey package of control and 
application software was integrated into diskette 
format. Customer access to flexible function is 
achieved via utility functions which allow easy format 
specification for problem management, change 
management, configuration management, report 
generation, alert values, authorizations, etc. Lastly, a 
predefined starter system was packaged on optional 
diskettes to allow tool installation and production use 
within a short period. For example, with the 
prototype we were able to install a system in as little 
time as one hour. 
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Figure 3. Processor tool components 
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THE COMMUNICATION SYSTEM MANAGE­
MENT CENTER 

A focal point where all problems are managed is of 
primary importance to problem recognition. Ideally, 
a communication system management center is the 
entity in an organization that provides this focal 
point. The small processor containing the software for 
the sidestream processor tool is physically located in 
this center. Communication system problems, 
changes, and projects will be managed within this 
entity. One way to organize this center for 
communication system management is to have the 
primary host console and the various system consoles 
that apply to the communication system located in 
the center. 

The organization and staffing is hierarchical and 
reflects the four key functions of the center. See 
Figure 4. 

1. User Help is the entry point for user-reported 
problems. People in this function understand the 
operation of the end users' terminals and possess 
good verbal communication skills. They have 
responsibility to log the reported problems and 
perform first-level problem determination. They 
resolve operational problems or identify the correct 
problem resolver capable of further problem 
determination. It is helpful if these people are 
technically conversant but they need not necessarily 
be technicians. Experience has shown that a large 
percentage of network problems can be handled by 
the user help function without assistance from 
technicians. This relieves the host operator and the 
teleprocessing experts from the routine phone work 
they have traditionally done, thereby allowing these 
highly skilled people to focus on problems requiring 
their talents. 

2. Host Control is the operator or operators who are 
actually running the on-line systems. Locating this 
group in the center allows easy interface to all people 

CSMC SUPERVISOR 

@QI 
(Q) 

Figure 4. Problemflow in the communication system management 
center 

involved with the communication system. This is 
important to sustained operation and the coordina­
tion of problems. 

3. Network Control is responsible for the physical 
communications network. This function will be 
discussed in detail later. 

4. The Center Supervisor oversees the process of 
resolving problems. The supervisor is also the 
destination of management alerts and a safety valve 
for user complaints. 

These functions do not necessarily represent 
individuals. The number of people in a management 
center will depend on the size of the communication 
system and the organizational structure of the data 
processing center. 

PROCESSOR TOOL IMPLEMENTATION 

The processor tool is implemented through four 
major elements: 

I. Problem management 

2. Change management 

3. Project scheduling and tracking 

4. Network control 

Problem Management 

Problems in the communication system are divided 
into two categories: (I) major outages and (2) service 
degradation. 

The first category is the loss of a major facility, such 
as the outage of a telephone line. mUltiplexer, or 
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CPU. People in the organization usually have the 
expertise to manage major outages. What is often 
ignored are individual minor "irritants" that 
collectively contribute to service degradation. Such 
irritants include problems with the operation of the 
hardware and software, and poor performance by 
operators and by suppliers of various services. 

Service degradation and major outages have equal 
impact on user satisfaction, and evaluating the 
effectiveness of a communication system exclusively 
from reports and statistics generated by host 
programs may result in missing what is actually 
happening. An evaluation of the performance of all 
factors involved with system operation must be based 
on how the end user views the communication 
system. System degradation is addressed by the 
processor tool just as effectively as it addresses major 
outages. 

We now discuss four components essential to the 
processor tool problem management system. They 
are: (1) a structured approach, (2) alerts, (3) assisting 
the center operator, and (4) a complete record of 
problem activity. 

When the user calls to report a problem, the user help 
operator opens a problem record on the processor 
tool and selects the appropriate problem category. 
Categories may include host hardware, host software, 
remote hard ware, facilities, line, modems, pro­
cedures, the tool itself, etc. 

These categories were previously defined by the 
organization managing the communication system. 
Unique express formats can also be designed to 
enhance quick and meaningful data capture. At the 
time these categories were originally generated, 
unique data fields were defined for each category. We 
also note here that decisions can be made to specify 
attributes for each data field, namely length, use, 
required versus optional, fixed versus variable length, 
numeric versus alphanumeric, and default values. 
These fields will now be displayed to the user help 
operator to prompt for relevant data. 

After recording the data needed from the user, the 
operator then examines the data base for additional 
data needed to complete the problem record. If 
sufficient information is available at this point, the 
operator will assign the problem to a specific problem 
resolver. If the correct problem solver is not known at 
this time, the problem will be assigned to another 
individual in the management center for further 
problem determination or to the center supervisor if 
management action is required. 

The steps just discussed could be carried out in a 
manual system. However, in a manual system paper 

can get misplaced, problems can go unresolved, and 
schedules can be missed. To assist in the tracking of 
problems, the processor tool provides an automatic, 
three-stage alert facility. The alert is a notification to 
the center operator and ultimately to management 
that some situation requires attention. 

The first-stage alert notifies the operator that it is time 
to follow up on the progress of a problem. An alert 
does not create havoc in managin~ the communica­
tion system. It simply notifies openltors that it is time 
to review the progress of a problem. 

A second-stage alert escalates notification to the 
operator's supervisor if no action was taken by an 
operator after a first-stage alert. Management is now 
involved in time to act rather than react. In similar 
fashion, an automatic third-stage alert escalates 
notification to another management hierarchical level 
if no action was taken by either the operator or the 
next supervisor level. Alerts are also recorded in the 
problem record history to allow for audit trail 
analysis. 

There are three conditions that will cause alerts: (1) 
time exception, (2) reopened problem, and (3) 
excessive reassignment. 

A time exception occurs if no action is taken within a 
designated period of time. If the management center 
calls for service and the supplier fails to respond 
within the established time period, a first-stage alert is 
issued. A second-stage alert is issued if no corrective 
action is taken within a subsequent designated period 
of time. Finally, if there is still no corrective action, a 
third -stage alert is issued. 

When a problem is logged in the processor tool as 
resolved, it is closed. If the same problem reoccurs, it 
may be reopened. Reopening a closed problem causes 
a second-stage alert because from the end user's 
perspective, it is an aged problem, and it should also 
be worthy of management review. Management 
attention will help to minimize abuse of the alert 
feature by premature operator closing action to avoid 
the alert function. 

Excessive reassignment occurs when no one problem 
solver will take responsibility for a situation. An alert 
is issued if a problem is reassigned four times. 

Thp O"~ t hpri n 0" of rplpv~ nt n~ t~ for nroh Ipm ---- 0---------0 ~- ----.---- ---- -~- r-~~-----

management is accomplished through system 
prompts to the operator. If the operator is unsure of 
what to enter in the data collection fields or who 
should receive the problem, additional operator 
pf(~It\Pting is available through a feature called 
scripts. Scripts are user-defined programs written in a 
simple English-like language, which run in the 
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processor tool. When an operator calls a script, text is 
displayed or questions are presented on the center 
operator's display terminal. The operator's response 
determines the path to the next question. More text 
may be displayed or another question asked, Answers 
to script-prompted questions may be automatically 
inserted in the appropriate data collection fields in the 
problem data collection format. A script may also 
contain information that could be used to circumvent 
or even solve the caller's problem. In this mode, the 
script functions as a problem determination 
procedure and! or a problem recovery procedure. 
Scripts may also present a menu of options. The 
operator selects one of the options, which results in 
other scripts being invoked. New center operators are 
apt to become productive more quickly through the 
use of scripts. 

All problems are logged and tracked. No problem 
record can be deleted. Updating a problem record 
always adds to the record; it never rewrites any part 
of the record. The complete record provides data for 
basic status reports. In addition, the data is gathered 
and formatted for convenient processing by the host 
computer. Host data reduction programs can process 
the information to produce reports for management 
evaluation and trend analysis. 

Change Management 

A specific change mayor may not be desirable, but 
any change can be catastrophic if unmanaged. Every 
installation has a procedure for handling change. The 
procedure may be an informal one in which there is 
an oral communication that a change needs to be 
made and that it should be done by a specific time. If 
there are no objections, the change is implemented. 
Most data processing organizations have a change 
management system with more structure than the 
informal one just mentioned. Included with a request 
for a specific change may be an estimation of its 
priority and the schedule for its implementation. The 
proposed change is then reviewed. This review 
process may involve one person or many people at a 
regularly scheduled meeting. 

Change management as implemented in the side­
stream processor tool will enhance an existing change 
management system, not replace it. If a formalized 
change management system does not exist, the 
processor tool provides an automated change 
management system. The functions addressed are: 

l. Change Request-A person requesting a change 
enters the request through the tool. The change 
request is assigned to a specific category, and the 
reviewers associated with that category are auto­
matically assigned and notified. The user-defined 
formats will capture all relevant change data (e.g., 

description prerequisites, impact, back out pro­
cedures, etc.). 

2. Prioritization and Scheduling-When the change 
request is entered in the tool, key operational dates 
are recorded. These dates indicate when each stage 
(review, test, implementation) should be completed. 
Reports will be automatically generated for distribu­
tion. Text of specific changes will be generated for 
individuals responsible for reviewing changes of a 
given category. A calendar of all planned and 
implemented changes will be printed for general 
distribution. This calendar is used to identify conflicts 
in the schedule and communicate the status of 
changes in the communication system. 

3. Change Review-Reports provided by the 
processor tool enable changes to be individually 
reviewed. Approvals and disapprovals are entered 
into the system. The change requester is automati­
cally notified of disapprovals. If all reviewers approve 
the change request, those individuals and depart­
ments affected by the change will receive printed 
notification. 

4. Implementation-Implementing the change also 
involves testing and planning fallback procedures. 
This data should be entered into the change request 
record. When a change has been tested or imple­
mented, those affected are notified. 

5. Alerts-If the review, test, or implementation 
date specified passes without indicating to the 
processor tool that the phase was successfully 
completed, an alert will be automatically issued. 
These dates may be altered to reflect changing 
conditions. Thus, alerts tend to establish discipline for 
the change process. 

6. Problem Management and Changes-There is a 
clear relationship between changes and problems in 
communication systems management. Resolving 
problems often entails change. However, changes can 
cause problems. By maintaining a history of 
implemented changes, the change management 
facility becomes an integral part of problem 
management. A display of selected changes from the 
change history file is available during problem 
determination. If a change appears to have caused a 
problem, the backup or bypass procedures included 
in the change request record could be an interim 
solution. A field may be defined in the change record 
to indicate that this change is a result of a specific 
problem. A field may also be included in the problem 
record to indicate that this problem is a result of a 
specific change. Reports can be generated to indicate 
the quality of the change review process and cost of 
particular changes. 
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Some benefits of the automated approach are that it: 

• Provides a tool to facilitate communication to 
concerned parties. 

• Provides a preview of changes to expedite the 
review process. 

• Provides a vehicle to detect potential conflicts in 
sched uled changes. 

• Enhances problem management by providing a 
central source for information related to changes in 
the communication system. 

• Provides a means to record the effect of changes on 
the communication system. 

Project Scheduling and Tracking 

Some communication system changes are simple~ 
one-step procedures; others involve a series of tasks 
or steps that must be completed before the change is 
implemented. Changes requiring a series of tasks are 
projects. Project scheduling and tracking is a tool to 
assist in more effective project management. 

Project management in the general sense maybe 
divided into planning and execution phases. Several 
tools are available to aid in planning the project. 
Technicians are available who understand how to 
execute the plan. What is sometimes poorly handled 
is the process that connects these two phases: 
scheduiing project tasks and tracking their imple­
mentation. This process involves assigning resources 
and monitoring the tasks to avoid conflicts as 
discussed below. 

Establish a plan-A project plan is developed using 
the traditional tools. The project tasks are identified~ 
and the duration of each task is estimated. This 
information is entered into the processor tool. Once 
the project plan has been entered~ a project start date 
is specified. The system then creates a working plan~ 
identifying the various tasks to be completed by 
specific dates. 

Project control point-A project that involves 
installing new equipment in the network may require 
electrical~ heating, air-conditioning, and telephone 
changes~ all involving different suppliers. Data 
indicating the schedule and sequence of these 
activities is carried in the project record. 

When a subcontractor or supplier finishes a task~ that 
information is called to the communication system 
management center and recorded in the project 
record. Everyone working on the project will have the 
most current data available, thus preventilig conflicts. 

If completions are not recorded within the specified 
time, an alert is automatically issued. 

Repetitive projects-Some projects are repetitive. 
For example, if a new terminal is to be installed in 
several locations within the communication system or 
a new version or release of a control problem is to be 
installed in every communications controller in the 
communication system, the same project plan may be 
reused. A master plan is developed and entered in the 
system as before. rv1ultiple projects can now be 
created simply by entering a different start date for 
each new working plan. 

The purpose of project scheduling and tracking is to 
enhance management control. This system will 
automate the record keeping function and provide a 
single point for contact. The schedules, alerts, and the 
periodic progress reports generated will give 
management better control over the progress of a 
project. 

Network Control 

As stated earlier, network control is responsible for 
the physical communications components. In order 
to clarify this responsibility, it is necessary to make a 
distinction between physical problems and logical 
problems. Physical problems are those directly 
associated with physical components of the network. 
Examples include problems associated with the CPU, 
modems~ lines~ terminals~ controllers, etc. Logical 
problems are those associated with program 
communication over the functioning physical paths. 

Problem determination can be greatly simplified if 
the physical network integrity has been established. 
Over the years~ many tools have been used to 
accomplish this. Some of these tools are audio panels~ 
decibel meters~ data line test sets, modem test sets~ 
oscilloscopes~ Electronic Industry Association (EIA) 
interface displays~ data link character displays, and 
digital or voice frequency patch panels. Recently~ the 
introduction of intelligent modems has helped 
remove some of the difficulties in network problem 
determination. 

An inteHigent modem has the abiiity to decode an 
address and thus recognize messages sent to it, to 
recognize control data~ act upon commands received, 
and transmit specific status information about itself. 
Additionally, they typically have self-test capability 
and are capable of being looped back to the data 
terminal and! or the communication channel. 

'~~.!I. mmunicat.ion wi~h these intelligent modems may 
'~i~ accomplIshed III one of two ways normally 
ref\;rred to as mainstream or sidestream. Mainstream 
communication is accomplished in the normal data 
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communication channel. Data intended for the 
intelligent modem is inserted directly into the flow of 
data normally intended for the business machine. 
This data insertion is accomplished by momentarily 
interrupting the flow of data from the business 
machine, or by inserting the modem data into gaps in 
the business machine data. The first technique 
requires additional code in the communication 
control program, whereas the second technique 
requires the ability in the modem to recognize gaps 
according to the communication protocol being used. 

Sidestream communication is accomplished outside 
of the normal data communication channel. Rather 
than use techniques that implant the modem status 
data within the business machine data, analog 
multiplexing techniques (i.e., frequency mUltiplexing) 
are used that allow the modem data and the business 
machine data to coexist on the same communication 
carrier. Coexistence is accomplished by utilizing a 
portion of the bandwidth that is available on a 
telephone line not required for the business machine 
data. Sidestream communication usually requires 
additional hard ware such as a microprocessor to 
control the flow of data (sidestream communication 
cannot be used in digital transmission systems such as 
Dataphone® Digital Service). 

The data available from these intelligent modems is 
of immense value when used as a problem determi­
nation tool. To list a few examples, it is possible to 
determine if a terminal is powered on or off by 
examining the "data terminal ready" lead on the EIA 
interface that is the interface between the business 
machine and the modem. By an examination of the 
"request to send" and "clear to send" leads it is 
possible to determine if a modem or a terminal is 
causing a streaming condition. (Streaming is a 
condition that exists when a mUltipoint terminal is 
transmitting continuously. A streaming terminal 
blocks out communication with all other terminals on 
a multipoint line.) The state of the ""data set ready" 
lead can indicate whether or not a modem is in a test 
condition. 

Additional problem determination capability exists in 
the ability to transmit commands to the modems. 
This ability can cause a modem to self-test and report 
the results, to transmit and receive predetermined test 
patterns and detect errors, to switch to stand-by 
modems, or to loop back either the phone line or the 
terminal. In the case of a streaming modem or 
terminal, it is possible to prevent transmission on that 
modem, th us restoring the rest of the line. 
Furthermore, all of these tests are controlled in the 
communication system management center and,;El 
require no involvement of personnel at remotr'" 
locations. The fact that these tests can be execut$o 
from the management center is even more significant 

when a remote site is either unattended or staffed.by 
nontechnical personnel. 

The recognition of a problem utilizing the intelligent 
modems, coupled with the problem tracking structure 
of the processor tool system, has the effect of making 
both functions more valuable than they are when 
used separately. 

INFORMATION TO SUPPORT THE SIDE­
STREAM PROCESSOR TOOL 

The processor tool maintains a data base reflecting 
the current state of the network. This data base 
consists of four files. The content of these files is 
summarized in Table I. 

In addition to the data required by the tool, each file 
provides space for information defined by the 
management of the center. Examples of this 
information are shown in Table 2. 

These files are related by a set of pointers. This 
relationship is indicated schematically in Figure 5. 

The four data base files provide information to 
support the problem management effort. Each 
particular file has to be accessible from the reference 
point of the person who needs the information. 
Therefore, the locations and circuits are known to the 
system by more than one name. These names are 
defined by the communication system management 
staff. 

The location file points to the inventory items at the 
location, the suppliers who service the location, and 
the circuits which are connected to the location. The 
circuit and inventory records point to their associated 
locations. 

If the location is known, any inventory, supplier, or 
circuit associated with the location can be deter­
mined. If the circuits are known, any location on that 
circuit can be found. If an inventory item is known, it 
is easy to find the suppliers servicing it by examining 

KEY " SUPPLIER 

KEY. " LOCATION LONG NAME 

KEY; " LOCATION SHORT NAME 

KEY, " ITEM IDENTIfiER 
KEY," ALTERr-<AH ITEM iDENTifiER 

KEY. ' TELCO CIRCUIT NUMBER 

kEY; " NETWORK NODE NAME 
KEV, ' CIRCUIT IDENTIFIER 

Figure 5. Relationships of Jiles 
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File 

Location 

Inventory 

Supplier 

Circuit 

Description 

Names each physical location in the com­
munication system 

Identifies communication system components 
to be managed 

Lists the suppliers who service the com­
munication system 

Describes the communication lines in the 
communication system 

Table 1. Files to support sidestream processor tool 

the related location record and then the suppliers that 
service the location. 

CONCLUDING REMARKS 

Prototype testing experiences have led the authors to 
the following observations in the specified areas. 

1. Management objectives-This is the key element 
of any management system. Data processing 
management must clearly state their objectives 
relative to delivery of data processing services to end 
users. When these objectives are clearly known, then 
monitoring for deviations can be performed 
effectively. Thus, a management system must be 
capable of recording appropriate information 
required for management decision making. This 
requirement necessitates a need for tool flexibility to 
cater to unique customer requirements. This 
flexibility is required in the areas of problem 
management, change management, communication 
system data base, and report generation. Such 
flexibility should allow user definition of categories, 
reports, data fields (i.e., names, sequences, length, 
required versus optional, numeric versus alpha­
numeric, fixed length versus variable length). 

2. Management discipline-automated tools can 
contribute to improved management discipline. 
There are benefits from automatic notification (i.e., 
alerts) about management events that should have 
taken place. An automatic notification system 
contributes to increased probiem management 
discipline because of its increasing hierarchical 
visibility as it escalates. This escalation activity also 
contributes to shorter problem resolution times 
because it minimizes the errors of omission that may 
result in an undisciplined environment. Lastiy, an 
active notification system contributes to increased 
data processing credibility.\Vith the end-user 
community. This credibility results from ,tlle, end 
user's awareness that the:. manageme~enter 
ope~a~or is working the prob~~m without ben~t of 
addItIOnal end-user complaInts. In the ch~ge 

File 

Location 

Inventory 

Supplier· 

Circuit 

Possible Customer-Supplied Information 

Primary contact, address, hours of operation, 
security or after hours phone numbers, etc. 

Microcode level, diskette volume identifica­
tion, available back level, etc. 

Phone numbers, hours of service, dept/per­
son to contact, service reporting procedure 
etc. 

Alternate dial backup, line speed; times of 
availability, protocol, etc. 

Table 2. Customer-provided data 

management area, active notification will prevent 
additional costs resulting from poorly coordinated 
changes in a distributed processing or similar 
environment. Similarly, an active notification for 
project scheduling and tracking elements can reduce 
costs with unnecessary rescheduling associated with 
suppliers, building contractors, etc. 

3. Separate systems-The definition of "sidestream" 
as discussed in this report is based on physical 
separation of the management tool from the business 
a pplica tion process. It allows data processing 
management to choose this approach when they 
might have the following environment: 

• An organizational structure that desires complete 
control of the management tool 

• A requirement to have tool availability when the 
host processing environment is unavailable 

• A requirement to have management function 
without regard to communication system com­
ponent dependencies (i.e., no hardwarej software 
prerequisites) 

• A requirement to have the capability to modify 
management function without suppiier dependen­
cies (e .g., functional enhancements via new 
software releases from supplier) 

4. Productivity-Customer productivity can be 
considerably enhanced by a management tool that 

• Installs quickly and without requirements for 
highly skilled technical personnel (e.g., system 
programmers) 

MAY 1980 
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Using a Minicomputer as a Communications System Management Tool 

• Allows for clerical skill levels and technIcal skill 
levels in realistic ratios 

• Can be dynamicaily updated by the management 
organization without depending on suppliers 

5. Cost Effective Tools-Management tools must be· 
cost effective to receive proper consideration. They 
must be considered relative to the potential 
teleprocessing growth requirements of the enterprise. 
Trade-off analyses must be made between manual 
but labor-intensive efforts and automated tools. Data 
processing management must be able to articulate the 
value relative to the communication system manage­
ment requirements and do the necessary planning 
relative to the future business environment. Too often 
this approach is not taken, and automated tools are 
pursued on an expedited basis only iii crisis or 
disaster mode. In the absence of a crisis or a proper 
future plan, management usually finds it difficult to 
justify funding of automated management tools. For 
example, our prototype testing forced a trade-off 
analysis J?etween the traditional manual approach 
and an automated tool as described in this paper 
which cost less than the services of one person on a 
life-cycle basis. It is our opinion that this may not be a 
difficult position for a growth-oriented enterprise that 
wishes to enhance management discipline. 

These observations were consistent with the design 
philosophy of the sidestream approach. The inherent 
flexibility of the tool allowed for dynamic adaptation 
as a result of operational experience with negligible 
impact to the business application process. This same 
flexibility allowed for subsequent creation of an IBM 
predefined starter system for a short installation 
period at a subsequent test facility with the prototype. 
Also, the above activity was accomplished without 
the need for any system programmers or technical 
knowledge of the sidestream processor. Lastly, this 
automated tool has helped prototype facilities to 
achieve the objectives of productivity, management 
discipline, and resultant end-user satisfaction. 

Dataphone is a registered trademark of AT&T. 
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Let's Hear It For The FCC 
The country and the world are going to discover whether 
or not a giant comfortable monopoly, which had 
effectively been guaranteed its profits by the federal 
government; can organize, staff, and operate a profit 
making arms-length subsidiary in competition with other 
profit making companies. 

We refer of course, to the recent FCC decision permitting 
both AT&T and GTE to establish such subsidiaries for 
the purpose of providing customers with data processing 
equipment and services. Both companies have been given 
until March 1, 1982 to restructure their activities to 
conform to the FCC mandate. 

Aside from the 2-year restructuring requirement, 
everything set forth in this decision has been the subject of 
extensive media coverage, water cooler conferences, and 
seminar discussions for the past year. Consequently we 
are somewhat taken aback by the extremely conservative 
response of both GTE and AT&T. A GTE spokesman 
said that the company would be unable to assess its 
impact until they had an opportunity to study the full text 
of the decision. AT&T expressed concern about the 
degree of separation required between Bell operating 
companies, Bell Labs and Western Electric and the "all­
too-brief transition period imposed by the action." 

Considering the amount of press coverage given this 
subject we had expected AT&T to have Plans A, B, C, D, 
etc. ad infinitum in readiness. Instead, it appears that 
both of these giants had decided to "wait and see" what 
the FCC would do, and then begin to make plans. Such 
an approach is not surprising for AT&T in its role as a 
monopoly; however, if the company had wanted. to 
impress its potential customer base for data commUnIca­
tions services, it could have had one or more plans ready, 
and upon hearing the FCC decision, proceeded to 
impiement the most attractive one, consistent with the 
commission's decision. 

We assume that AT&T recognizes that the new 
subsidiary will be a totally new kind of business for the 
company and that it will be operating in a new kind of 
NOle 10 subscribers: After readin~ Ihis issue o(Xel\shrie(s and roulin~ iflO OIher intere.wed 
parties l\'ilhin your or~anizalion, please file il under Nell'shrie(I' tah-.'Vo. CS99-at the 
back o( Volume 2 o(rour Communications Solutions sen'ice. 

market. We believe that the degree of success of the 
AT&T data processing subsidiary will depend upon who 
constitutes the management of this subsidiary and how 
much freedom that management is given by the parent 
company. If the management is drawn directly from 
AT&T, we believe the degree of success will be less than if 
it is drawn from experienced executives in the data 
processing industry. 

It will be very interesting to watch how AT&T organizes 
and staffs this new subsidiary. In recent years there have 
been numerous examples of large companies expanding 
into other fields in diverse ways. For example, there was 
the Northern Telecom acquisition of Sycor and Data 100, 
both profitable companies which put Northern Telecom 
in the data processing equipment business. Then we saw 
ITT acquire Courier, Qume and Shugart which provided 
the carrier with a complete terminal manufacturing 
capability. Acquisition is not the only way to do this, 
however, it is probably the fastest method and the surest 
when venturing into a new business area. The GTE 
acquisition of Telenet was another fortunate event for 
data communications users. 

The method used by Exxon to enter new business areas 
has been to find new high technology entrepreneurs and 
provide them with venture capital. Some of these 
organizations literally started out in garages with two or 
three people. Exxon would spoon feed these operations 
with what they needed in the way of funds and little more. 
It was up to the entrepreneur and his hand picked 
organization to plan, develop, build and sell the product 
with virtually no interference from Exxon. Three 
organizations that started in this way are Qwip 
(facsimile) Vydec (Word processors) and Qyx (Intelligent 
typewriters). Exxon concluded (and rightly so) that the 
inhabitants of its diamond studded headquarters tower, 
were in no position to advise an entrepreneur with the 
vision of a new office or data product. Exxon's track 
record using this approach has been excellent. 

The acquisition route to forming a subsidiary may not be 
open to AT&T, although an argument can be made that 
it should be, in the case of a true arms-length subsidiary. 
However, regardless of how the subsidiary is constituted, 
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Newsbriefs 
we hope that the management takes an aggressive 
marketing stance as an entity apart from AT&T. 
Attempts to exploit the relationship with Ma Bell as 
opposed to innovative service offerings and competitive 
pricing could, we believe, be disastrous. 

One of the more interesting elements of the FCC decision 
is that "advanced services" (services other than basic 
communications service) would have to be provided by 
the subsidiary. Furthermore, the subsidiary will have to 
acquire its transmission facilities under tariff from a 
common carrier. This element of the decision requires 
that Bell's proposed Advanced Communications Service 
(ACS), be marketed by the subsidiary rather than by Bell. 
We believe that this is a wise decision by the FCC, and 
will benefit all users of data communication, but it 
increases the pressure on AT&T to organize and operate 
a profit making subsidiary in an open market. 

Data processing equipment and services must be sold to 
business. AT&T does not sell telephone service to 
businesses, businesses buy it because it is essential to the 
operation of the business. They buy it from AT&T 
because they can't get it from someone else. (Where a 
business can get it from someone else, the business buys it 
from the carrier who provides the best service for the 
money.) AT&T has never had to sell to business. The 
"phone-power" and "long distance" campaigns are 
effective business appeals but they basically consist of 
institutional advertising-they certainly would not be 
effective in drawing a company away from a competitor. 

There is nothing in the history of the Bell System to 
indicate that it knows how to sell data communications 
services. We have heard it said by many individuals on 
repeated occasions that" AT&T doesn't really understand 
data communications." The implication of that statement 
is that the management thinking within AT&T is 
dominated by considerations of voice communications. 
This is understandable considering that data communica­
tion is barely 25 years old and voice contributes so much 
more to the earnings of AT&T, there are so many more 
customers for it, and they are so much less demanding 
than customers for data communications. For the last 10 
years however, data communications has been growing 
by leaps and bounds. If AT&T does not provide the kinds 
of service required by users of data communications, 
someone is going to. And that someone is going to make 
a lot of money in the process. 

PROCESSORS 

• NCR Comten has announced its new 3400 Link 
Processor System (LPS) 

The 3400 is a microprocessor-controlled adaptive 
mUltiplexing system designed to extend remote concen­
tration functions into areas of the network where a 3600 

Processor would not be economically justifiable. 
Capabilities include error checking, data compression, 
statistics and performance monitoring, remote auto­
dialing and remote auto-answer, and diagnostics. The 
system is comprised of the 3400 LPS software, a 3401 
Link Controller, and one or more 3410 Link Processors. 
The 3401 Link Controller is mounted in a Comten 3600 
FEP or REP or in a 36X1 Module Controller connected 
to the 3600 and provides one to four link circuits to 
remotely located 3410 Link Processors. Each circuit can 
handle one to eight 3410 Link Processors, and each 3410 
can provide concentration capabilities for up to 31 
terminal line interfaces; however, the maximum number 
of terminals that can be supported per 3400 LPS is 31. 
The 3401 Link Controller may service one 3600 
Processor, or be switched to interface between two 3600s. 
The 3400 LPS is supported under (and requires) 
Comten's Emulation Processing (EP), Partitioned 
Emulation Processing (PEP), Network Control Program 
(NCP), Communications Networking System (CNS), and 
Data Switching System (DSS) software resident in the 
3600 processor. Software for the 3400 LPS is generated 
under Comten's Network Definition Procedures (NDP) 
and requires Comten 3600 System Control Software 
release 62.0. 

• Memorex Corporation has introduced a new 
model in its 1270 Family of hardwired terminal 
control units 

The 1270 Model 8 is designed for small communications 
users and provides control unit functions which allow an 
IBM 360/370, 303X, 4300, or equivalent mainframe to 
communicate with a variety of local and remote data 
communication terminals. It attaches directly to the 
mainframe's byte multiplexer channel, and provides 
eight-line functional replacement for an IBM 270X, or for 
an IBM 370X or 4331 Communications Adapter 
operating in 270X emulation mode. Features include 
automatic polling, synchronous transparency, automatic 
speed detection and protocol selection for asynchronous 
lines, and support for ASCII, IBM 2741, and IBM BSC 
(EBCDIC and ASCII) protocols. Three submodels vary 
only in the number of 56K bps wideband BSC lines 
provided (each wideband line replaces a standard 9600 
bps line): Model 81 provides none; Model 82, one; and 
Model 83, two. Optional features include an alternate 
channel switch, automatic dialing, code conversion, IBM 
2260 support, and integral asynchronous modems. 

• Honeywell's Information Systems Group has 
announced its Datanet 6661 Front-end Network 
Processor (FNP) 

The new processor is an enhanced version of the Datanet 
6641 and 6651 front-ends, which it replaces, and is based 
on Honeywell Level 6 minicomputer technology. It can be 

Datapro Communications Management Newsbriefs provides comprehensive reporting. of and insight into the implicatio~s of office~related news for Communicatiom management by the 
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70. D'dtapro Reports on Minicomputers. Datapro Reports on Office Systems. Datapro Reports on Automated Office Solutions. Datapro Rep~rts 0'1 Word Processing. Rep(yts (F1 

Copiers and Duplicator~. and Datapm Directory of Software. Datapro Communications \\:1flagt:mt:nt :\'c\\sbricfs is supplicd w all suhscr!hers to Da:aDro S'.1!ution, 
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[sed with Honeywell's DPS 8, Level 66/ DPS and Level 
18/ D PS computers. The basic Datanet 6661 provides the 
arne capabilities and configuration as an entry-level 
)atanet 6641, including 64K bytes of memory, a 
ommunications console, a direct interface adapter for 
lost connection, and support for up to 32 communica­
ions lines. Options provide for expansion of the memory 
o a maximum of 512K bytes (more than double the 
1651 's maximum capacity) support for up to 96 
ommunications lines, and inclusion of a cache memory. 
)ther enhancements include 16K MOS memory 
echnology, new bulkhead connectors designed to ease 
nstallation and configuration of data cables, and better 
Irice / performance than the 6641/6651. The new 
Irocessor is logically compatible with system software 
.nd user-generated programs 'of the Datanet' 66 family of 
:;'NP's, including support for Honeywell's Remote 
lerminal Supervisor-II (GRTS-II), Network Processing 
)upervisor (NPS), and Multics Communication System 
MCS). 

;OFTWARE 

t Datapoint Corporation has released ARCCOM 
~270 

rhis is a software product that permits mUltiple 
)rocessors in an Attached Resource Computer (ARC) 
letwork to perform interactive data communications 
~ith a remote mainframe. The ARCCOM software 
'esides in a 6010 or 6020 ARC communications 
)rocessor, which emulates an IBM 3271 control unit, and 
'equires no revision in host hardware or software. The 
)010 or 6020 is connected to the ARC network by the 
nterprocessor bus, and to the mainframe by the 
\.1ultifunction Communications Adapter (#9481), a 
,ynchronous modem, and leased lines. With ARCCOM 
~270, Datapoint users can write high-level applications 
Jrograms for local processing that include operator­
ransparent interaction with the mainframe, using 
)atapoint's Interactive COBOL, RPGPLUS, BASIC­
PLUS, or DAT ABUS programming languages. Termi­
lals in the network emulate IBM 3277 keyboard/ displays 
md IBM 3280 printers, and may access the system in one 
)f two ways: by connection to the 6010/6020 communica­
.ions processor itself or by connection to an ARC 
lpplications processor interconnected with the communi­
:ations processor on the interprocessor bus. A Model 
,010 processor can support up to eight Model 8200 
ceyboard/ displays and workstation printers, a ~Y1odel 
,020 processor can support up to 32 workstations. 
t\RCCOM emulator utilities loaded into ARC applica­
.ions processors, such as another 6010 or 6020 processor 
)r a 3800, 6600, 5500, or 1800 system, provide these 
;ystems with ioiYi 3277/3280 emulation. Operator and 
)rogram requests from these systems to the host and 
'esponses from the host are sent via the ARC 
:ommunications processor with complete transparency to 
:he user. The ARCCOM software is available for no 
;harge when ordered with a new Datapoint system; for 
~xisting Datapoint users, the one-time license fee is $500. 
Monthly maintenance is $15 per month. 

News briefs 
PROGRAMMABLE TERMINALS 

• Burroughs adds to BMT product line 

The new terminals include two new series of general 
purpose display-based systems, MT 700 and MT 900, and 
additional models in the MT 300 printer-based banking 
terminal line. The MT 700 Series terminals are user 
programmable and provide up to 96K bytes of random 
access memory. Applications programs are written in 
Burroughs' new Transaction Programming Language 
(TPL). TPL is a transaction-oriented, high-level language 
that provides the ability to create or modify Burroughs 
standard program products or user-written programs. 
Programs are developed interactively using the key­
board/ display and a micro-cassette unit, and compiled on 
the mainframe. The three MT 700 models released differ 
only in the size of the display screen: Model MT 755 has a 
five-inch screen; the MT 785, a 12-inch screen; and the 
MT 795, a nine-inch screen. Three different keyboard 
styles are offered. A choice of six printers designed 
primarily for banking applications, a micro-cassette 
storage unit with a lOOK-byte capacity, a personal 
identification number keypad, and a magnetic stripe 
reader, all of which are newly announced BMT 
peripherals, may be added to the basic system. 

The MT 900 Series terminals are designed to replace the 
Burroughs TD 830 Series. The MT 900s operate in TD 
830 emulation mode and provide a nine- or 12-inch screen 
and a choice of three keyboards. Peripherals include a 
journal printer, 80K or 160K bytes of micro-diskette 
storage, and a magnetic stripe reader. The MT 300 Series 
of validationj journal printer terminals, which previously 
included the MT 355 and the MT 325 models, has been 
joined by the MT 357 and MT 327. Otherwise identical to 
the 355/325 units, the BMT 327/357 devices incorporate 
a RAM memory that can be programmed completely to 
user specifications through the use of the TPL compiler. 
The MT 300 Series is currently supported for commer­
cial/banking applications only. All of the new terminals 
operate with Burroughs B 6700, B 6800, and B 6900 
computers. In their initial versions they are compatible 
only with Burroughs communications protocols . 

• Raytheon adds SNA compatibility 

Raytheon Data System has expanded its PTS 100 line of 
IB~1 3270-compatible products to include an SNA­
compatible clustered terminal system. The new system 
emulates IBM's 3274 terminal controller and provides a . 
16-bit processor, direct access memory, and support for 
up to 32 3277/3278-type keyboard/ displays and 
workstation printers. Raytheon has equipped its PTS-I 00 
with 3270-compatible functions and a 3278-type 
keyboard. Because the PTS-IOO terminal system is user­
programmable, data storage, processing, and printing 
operations may be performed locally without host 
involvement. Basic user memory capacity is 16K bytes, 
expandable to 128K bytes. Two 3274-type configurations 
are currently available, one of which supports remote 
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BSC operation and the other of which supports remote 
SNA/ SDLC operation. A third configuration that 
emulates the 3274-1 B, which provides for local host 
connection, is scheduled for release before July, and a 
fourth configuration that supports 300-lpm printers in 
local or remote configurations will be ready sometime in 
mid-1980. Previous PTS-IOO terminal systems operating 
in IBM 3271/2 emulation mode may be upgraded to 3274 
operation. 

DISPLAY TERMINALS 

• ECS Microsystems has introduced the ECS 
4000 

This is a multifunction and multiprotocol display 
terminal that can interface with all major mainframes. 
The ECS 4000 terminal offers multiprotocol options for 
IBM, Burroughs, Honeywell, DEC, Sperry Univac, and 
NCR, among others. The ECS Microsystems 4000 is 
designed for distributive information networks and as a 
companion to the ECS 4500 for distributive processing 
and network operations, where the ECS 4500 functions as 
a local cluster controller. The ECS 4000 features 
synchronous or asynchronous transmission at rates from 
75 to 19,200 bps via an RS-232-C interface. Screen 
management features include reverse video and reverse 
video cursor, four intensity levels, underline, blinking, 
double-width characters, protected fields, and character 
insert/ delete. The screen can display 25 lines of 80 
chaiacters each and uses an 8 x 7 dot matrix for 
character formation. The ECS 4000 is based on a Z-80 
microprocessor and includes 16K line/ display buffer, a 
256 programmable character set, full modem controls, 
parallel interface options, and diagnostics. The keyboard 
is typewriter style and has numeric and program function 
keys. The ECS 4000 can be interfaced with printers from 
Centronics, Diablo, DEC, NEC, Teletype, and similar 
manufacturers. 

TELEPRINTERS 

• GE unveils new printers 

General Electric's Data Communications Products 
Department has announced the introduction of the 
TermiNet 2000 impact matrix printers. The TermiNet 
2000 teleprinters feature a new 7 x 9 dot matrix printhead 
mechanism which employs blade-mounted pins designed 
for quiet (less than 60 dBa) bidirectional printing. The 
TermiNet 2030 has a print rate of 30 cps and a catch-up 
rate of 60 cps. The TermiNet 2120 has a print rate of 120 
cps and a catch-up rate of 150 cps. Both models offer 
underlining capability and selectable print density of 10, 

clQOiapio 

Newsbrief~ 
13.2 and 16.5 characters per inch along a 13.2-inch prin 
line. The ribbon cartridge is stationary, and the ribbon i 
driven by a stepper motor. The ribbon cartridge alse 
features a Mobius loop that extends ribbon life. j. 
standard friction-feed platen is employed for pape 
handling. An optional tractor feed is available and rna; 
be field installed. The printers can produce up to three 
copies at various lines per vertical inch, ranging from 2 t( 
12 lines, and they can slew at the rate of five-inches-per 
second. The standard keyboard is an ANSI typewrite 
layout; an ANSI/ APL layout and a numeric cluster an 
available as options . 

The new TermiNet 2000 series terminals weigh only 2: 
pounds. These new teleprinters require only 30 watt! 
(TermiNet 2030) and 50 watts (TermiNet 2120) of power 
Both units also feature dual 8085 microprocessors, ' 
received data buffer of 512 characters, non-vola tilt 
configuration memory, a 20-character answerback, ane 
an RS-232-C interface. The TermiNet 2030 is capable oj 
tranmission rates of 110 or 300 bps, while the TermiNe: 
2120 has transmission rates from 110 to 9600 bps. A 300· 
baud modem, an extended 16K data buffer, and a 321< 
edit buffer are some of the major options that will bt 
available. The new TermiNet 2000 terminals will be sole 
to OEM's and through third-party distributors. 

FACILITIES 

• GTE Telenet is launching a nationwide electronic 
mail service on July 14 

Unlike Telex, TWX or facsimile, which are machine and 
location-dependent, Telemail is designed as a universal 
person-to-person communications system. Each user i5 
provided with an electronic "mailbox" which he can 
access from his home, his office or from out of town 
locations using the telephone and either a portable or 
desk-top terminal. Some Telemail features include 
electronic indexing and storage of messages, the ability to 
send multiple-address and broadcast messages to any 
number of people, and an electronic directory of 
subscribers nationwide. 

Proposed rates for prime time Telemail are $13.25 per 
hour for local public dial charges and $25.00 per hour for 
nationwide in-WATS. Comparable non-prime time 
charges for the same service are $3.00 per hour and $17.00 
per hour respectively. There is a delivery charge per 
message unit (1000 characters minimum) of $.12 for dial­
out, $.05 over dedicated lines, $1.30 for TWX, $3.25 for 
Telex and $2.60 for Mailgram. 
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General Solutions to Common 
Communications Interface Problems 

Problem: 
From a nontechnical point of view, the entir.e question of communications often 
appears to be a trivial matter of connecting a wire from here to there. The goal of 
all communications engineering is to reduce every connection to the almost­
transparent simplicity of a point-to-point wire, but the underlying technical realities 
of communications engineering constitute a substantial body of discrete problems 
whose solutions are far from trivial. The problems are divided into two general 
classes: compatibility and control. 

A direct terminal-computer communications connection is the least complex in terms 
of compatibility because the terminal is invariably designed to accommodate the 
requirements of the computer, not the. other way around, so that many of the 
technical solutions to the connection problems are preordained by the engineering 
makeup of the computer. The situation changes completely when the terminal is 
moved farther away from the computer and a third-party communications linkage 
facility (like the telephone network) is interposed between the terminal and the 
computer. Now the problems of compatibility turn into a three-way tug of war 
among dominating technologies of the computer and the communications facility and 
the less dominating but more cost-sensitive technology of the terminal. The problems 
of distribution and control are also aggravated because now the computer is 
frequently required to service upwards of a hundred terminals to gain the maximum 
possible leverage from investments in the computer and the communications facility. 

The emerging perspective of the total set of communications problems consists of 
several levels. The immediate problems of inter-technology compatibility are generally 
handled by auxiliary hardware like modulators/demodulators (modems). The larger 
problems of distribution and control are attacked by combinations of hardlA.Jare and 
software solutions. Distribution, for example, is optimized by devices like 
multiplexers. Concentrators further optimize the distribution solutions and provide 
some lower-level solutions to the control problems. Front-end and communicating 
processors are at the top of the distribution and control hard'.vare solutions 
hierarchy. The software solutions also consist of several parts. The basic fabric of 
software control and coordination is provided by a multilayered structure of linguistic 
conventions called protocols. Protocols are basically special phrases that invariably 
bracket a communications dialogue of any type, that may be interspersed throughout 

JUNE 1979 © 1979 DAT.A.PRO RESEARCH CORPORATION, DELRAN, NJ 08075 USA 
REPRODUCTION PROHIBITED 

CS1 0-230-1 01 
Basic Concepts 



Basic Concepts 

General Solutions to Common 
Communications Interface Problems 

a dialogue, and that may be supplied on separate but related paths to the main 
dialogue path. Protocols consist of question and answer phrases based on 
coordinating queries "Who? What? When? How Long? Where? How much? Do you 
read me?" and so on. Less structured but even more complex software consists of 
telecommunications access methods, like IBM's TeAM; of teleprocessing (TP) 
monitors, which do the same job for a communications system that the operating 
system does for a computer; and of composite network control architectures, like 
IBM's SNA, that supply the final degree of coordinating "intelligence" for all the 
separate and separable components of a communications network. This report 
examines the basic problem/solution set for the terminal-to-transmission facility 
interface in more detail. Reports in this and later sections focus on these and other 
problems in even greater detail. 

Solution: 
A teleprocessing system has three components that 
are incompatible in speed: the computer, the 
terminal, and the communication line linking them. 
These components are usually incompatible in other 
ways also. The computer and most terminals are 
digital devices designed to deal with bits, or square­
edged pulse trains~ but most communications lines 
are analog in operation, designed to transmit a 
continuous range of frequencies. The coding of 
characters used in most terminals differ from that in 
the computers they are connected to. The error rates 
encountered on most communication lines are higher 
than those generally accepted in computers. 

This report is concerned with the engineering that is 
used to overcome these incompatibilities. 

INCOMPATIBILITIES IN SPEED 

Since its earliest days, the computer has operated 
much faster than its input and output units. Being an 
expensive machine, it cannot afford to wait for them. 
The problem was solved by using buffers. The 
computer dumps a quantity of output into a storage 
unit, or buffer, at full speed, and then the contents of 
this unit are printed slowly, at the speed of the 
printing mechanism. When the information has been 
printed, the computer again refills the buffer at its 
own speed. The opposite process takes place for 
input. 

A communication line is handled in a similar way. 
The characters from the computer will normally be 

Systems Analysis for 'Data Transmission by James Martin, Chapter 
13, pp. 155-179. © 1972 Prentice-Hall Inc. Reprinted by permission of 
Prentice-Hall Inc .. Englewood Cliffs, N.J. 

transmitted one bit at a time from a buffer that is 
refilled periodically. 

TERMINAL BUFFERING 

The terminal may also have a buffer. Suppose that a 
voice line transmits at 4800 bits per second from 
keyboard terminals. The operators cannot type 
information into the terminal at this speed~ at best, 
they may type about three characters (21 bits) per 
second, but there will be lengthy pauses for thought 
and other activity. In this case, their keying might fill 
up a buffer of. say, 100 characters, the contents of 
which would be transmitted, in turn, over the line in 
one burst that would take less than one-fifth of a 
second. This process makes sense, however, only 
when the line has some other work to occupy its time 
when it is not transmitting from this particular 
terminal. If only one terminal is attached to the line, 
then there is no point in having a terminal buffer (at 
least for purposes of timing). The need for the buffer 
arises when more than one device is attached to the 
line. In practice, as we shall see, many devices can be 
attached to one communication line, and sometimes 
many terminals share the same buffer. The buffers are 
used both for transmissions to and from the 
computer. 

Paper tape has traditionally been used as a cheap 
form of buffer. A message is punched into paper tape, 
and the tape is placed on a tape reader to be read at 
the computer's convenience. This scheme is used on 
many message-switching systems. A buffer allows 
messages to be composed fully before being 
transmitted to the computer. If the message is long or 
complicated or if it takes a long time to compose, it 
may be worthwhile checking to see that it is correct 
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before transmitting any of it. If many long messages 
are sent to the computer without buffering at the 
terminal and the operator enters characters slowly­
perhaps because she is talking to a client on the 
telephone at the same time-then a large amount of 
computer memory will be tied up in buffering the 
messages at the computer end of the communication 
lines. Partially completed messages will remain in 
computer storage for a relatively long period before 
being processed. When buffering is used, no single 
terminal will occupy the line for a long period of time~ 
neither will it tie up the computer for a long period. 

A hardware buffer may be in the terminal itself, or it 
may be in a unit that controls several terminals. The 
logic associated with it usually carries out functions 
other than simple buffering. 

The cost of buffering in a terminal was high once but 
has fallen substantially in recent years. Nevertheless, 
at the time of writing more unbuffered than buffered 
terminals are installed. 

ERROR CONTROL 

A different reason for having a buffer in a terminal 
concerns error control. It is one of the important 
features that a terminal mayor may not have. 

Errors in the transmission may be detected by using 
codes designed to reveal whether any bits have been 
changed. A block of data normally has some extra 
bits (or characters) added to it; these bits are obtained 
by performing a logical of mathematical operation on 
all the other bits. In this way, a unique checking 
pattern is generated at the transmitting machine. The 
same process is performed at the receiving machine; 
and if the pattern generated is identical, then it is 
assumed that no error has occurred in the transmis­
sion. The certainty of detecting an error depends on 
the effectiveness of the technique for generating the 
error pattern. Some rather complicated techniques 
make it highly unlikely for an error to slip through 
undetected. 

Having detected an error, the receiving device mayor 
may not take automatic action to correct it. The 
safest action is to request that the item be 
retransmitted. The device that originally sent the 
message receives an instruction to send it again. This 
step can be done only if the sending device still has 
the message. For a terminal, a buffer would be 
needed. The message would be retained in the buffer 
until it was known whether it had been received 
correctly or not. 

*The name "Baudot code" has been commonl\' used to refer to the 
standard five-bit telegraph code (International Alphabet No.2). It 
was, however, devised by Donald Murray and differs substantially 
from Baudot's original 5-bit code. 

If a terminal has no buffer, error checking of 
messages from the terminal may still take place; but 
when an error is found, there can be no automatic 
retransmission. Instead, the operator is notified of the 
error, and she must initiate retransmission. The 
terminal must be able to send and receive the signals 
saying whether the data was received correctly or not. 

An alternative to error detection and retransmission 
is error correction. Here a code is used that makes it 
possible to ascertain not only that there has been an 
error but also what that error was. The error is 
corrected without retransmission; thus this operation 
is referred to as "forward error correction." 

SYNCHRONOUSVS.ASYNCHRONOUS 
TRANSMISSION 

Data transmission can be either synchronous or 
asynchronous. Asynchronous transmission is often 
referred to as start-stop. With synchronous trans­
mission, characters are sent in a continuous stream. A 
block of perhaps 100 characters or more may be sent 
at one time, and for the duration of that block the 
receiving terminal must be exactly in phase with the 
transmitting terminal. With asynchronous trans­
mission, one character is sent at a time. The character 
is initialized by a START signal, shown in Figure 1 
as a "0" condition on the line, and terminated by a 
STOP signal, ,here a "I" condition on the line. The 
pulses between these two give the bits of which the 
character is composed. Between characters, the line is 
in a "I" condition. As START bit switches it to 0, the 
receiving machine starts sampling the bits. 

Letter "F" in 5-bit telegraphy (CCITT Alphabet NO.2) 

4 

Figure "5" for 8-bit telegraph machines (ASCII code): 

Start 3 4 5 6 7 8 Stop Stop 

Mark Mark 

I· ~I 8 elements 
I 7 

I '1 element 2 elements' 
One character 

Figure 1. Typical character structures for START-STOP 
(asynchronous) transmission 

ASYNCHRONOUS (START-STOP) TRANS­
MISSION 

Figure 1 shows the form in which a character is sent 
with START-STOP transmission. The two most 
common types of character coding are illustrated, 
Baudot* code and ASCII code. Most non-American 
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teleprinters transmit Baudot code characters with five 
data bit plus the START and STOP elements 
(CCITT telegraph alphabet No.2), as shown at the 
top of the figure. Most American terminals designed 
in recent years transmit ASCII characters, shown at 
the bottom of the figure, with eight data bits (of 
which one is often unused) plus the START and 
STOP elements. 

START-STOP transmission is usually used on 
keyboard devices that do not have a buffer and on 
which the operator sends characters along the line at 
more or less random intervals as she happens to press 
the keys. The START pulse initiates the sampling; 
thus there can be an indeterminate interval between 
the characters. Characters are transmitted when the 
operator's finger presses the keys. If the operator 
pauses for several seconds between one keystroke and 
the next, the line will remain in the 1 condition for 
this period of time. 

Start-stop machines are generally less expensive to 
produce than synchronous machines; for this reason, 
many machines that transmit card-to-card or paper 
tape-to-printer, card-to-computer, and so on, are also 
start-stop, although the character stream does not 
have the pauses be'tween characters a keyboard 
transmission has. 

The receiving machine has, in essence, a clocking 
device that starts when the START element is 
detected and operates for as many bits as there are in 
a character. With this, the receiving machine can 
distinguish which bit is which. The STOP element 
was made longer than the data bits in case the 
receiver clock was not operating at quite the same 
speed as the transmitter. 

When this start-stop transmission is used, there can 
be an indeterminate period between one character 
and the next. When one character ends, the receiving 
device waits idly for the start of the next one. The 
transmitter and the receiver are then exactly in phase, 
and they remain in phase while the character is sent. 
The receiver is thus able to attach the correct meaning 
to each bit it receives. 

When an automatic machine such as a paper-tape 
reader is sending START -STOP signals, the length of 
the STOP condition is governed by the sending 
machine. It is short, always 1.42 (1.5 or 2) times the 
other bits, so as to obtain the maximum transmission 
rate. When a typist uses the keyboard of a start-stop 
machine, on the other hand, the duration between her 
keystrokes varies. The transmission occurs when she 
presses each key, so the stop condition varies in 
length considerably. When a scientist uses a 
teleprinter on a time-sharing system, he may be doing 
work that involves a great amount of thinking. 

Occasionally there may be a very long pause between 
one character and another while he thinks or makes 
notes. The STOP "bit" will last for the duration of 
this period. 

Teletype speeds in common use are listed in Table 1. 
Such speeds are often quoted in "words per minute." 
An average teletype word is considered to be five 
characters long. Because there is a space character 
between words, there are, then, six characters per 
word, and x words per minute = x 10 characters per 
second. 

Speed in Number Stop Bit Information Characters Words per 
Bauds (bits of Bits in Duration Bit per Minute 
per second) Character (in bits) Duration Second (nominal) 

45.5 7.42 1.42 21.97 6.13 60 
50 7.42 1.42 20 6.74 66 
50 7.50 1.50 20 6.67 66 
74.2 7.42 1.42 13.48 10 100 
75 7.50 1.50 13.33 10 100 
75 10 1.00 13.33 7.5 75 
75 11 2.00 13.33 6.82 68 

150 10 1.00 6.67 15 150 

Table I. Common~l' used Tele(lpe speeds 

SYNCHRONOUS TRANSMISSION 

When machines transmit to each other continuously, 
with regular timing, synchronous transmission can 
give the most efficient line utilization. Here the bits of 
one character are followed immediately by those of 
the next. There are no START or STOP bits and no 
pauses between characters. The stream of characters 
of this type is divided into blocks. All the bits in the 
block are transmitted at equal-time intervals. The 
transmitting and receiving machines must be exactly 
in synchronization for the duration of the block so 
that if the receiving machine knows which is the first 
bit, it will be able to tell which are the bits of each 
character ( or words). 

,Devices using synchronous transmISSIon employ a 
wide variety of block lengths. The block size may 
varv from a few characters to manv hundreds of 
characters. Often it relates to the physical nature of 
the data medium. For example, in the transmission of 
punched cards it is convenient to use 80 characters as 
the maximum block length, for there are that many 
characters per card. Similarly, the length of print 
lines, the size of buffers, the number of characters in 
records, or some other such system consideration 
may determine the block size. Some time is taken up 
between the transmission of one block and the next; 
therefore, the larger the block length, in general, the 
faster the overall transmission. 

With asynchronous transmission, the unit of 
transmission is normally the character. The operator 
of a teletype machine presses a key on her keyboard 
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and one character is sent, complete with its START 
and STO P bits. It is independent in time of any other 
character. With synchronous transmission, the 
characters are stored until a complete block is ready 
to be sent. The block is sent from a buffer at the 
maximum speed of the line and its modems. There 
are no gaps between characters as there are when a 
teletype operator taps at her keyboard. Synchronous 
transmission is therefore of value when one 
communication line has several different terminals 
operating on it. In order to permit synchronous 
transmission, however, terminals must have buffers; 
consequently, they are more expensive than 
asynchronous devices. 

The synchronization of the transmitting and receiving 
machines is controlled by oscillators on many 
systems. Before a block is sent, the oscillator of the 
receiving machine must be brought exactly into phase 
with the oscillator of the transmitting machine. This 
step is done by sending a synchronization pattern or 
character at the start of the block. If this were not 
done, the receiving device would not be able to tell 
which bit received was the first bit in a character, 
which the second, and so on. Once the oscillators at 
each end are synchronized, they will remain so until 
the end of the block. Oscillators do, however, drift 
apart slightly in frequency. This drift is very low if 
highly stable oscillators are used; but with those low 
enough in price to be used in quantity in inpuGoutput 
units, the drift is significant. Oscillators in common 
use in these machines are likely to be accurate to 
about one part in 100,000. If they are sampling the 
transmission 2500 times per second, say, then they are' 
likely to stay in synchronization for a time of the 
order of 20 seconds. Most data processing machines 
resynchronize their oscillators everyone or two 
seconds for safety. Synchronization can also be 
maintained by "framing" blocks and carrying timing 
information in the frames. 

On some systems, this places an upper bound on the 
block length, but not always, because resynchroniza­
tion characters may be set in the middle of a block. 
The IBM range of "binary synchronous" equipment, 
for example, inserts two synchronization characters 
into the text at one-second intervals. In the U.S. 
ASCII code with parity checking, these characters 
would be coded 01101000 01101000. The receiving 
station is constantly looking for the synchronization 
pattern and so ensures that the transmitter and 
receiver are in step. 

BLOCK STRUCTURE 

A block of bits sent by synchronous transmISSIon 
must have certain features. It must, for example, start 
with the synchronization pattern or character. It will 
normally end with an error-checking pattern or 

character. The block length, as with other data 
records used by computers, may be of fixed length or 
variable length. Frequently it is the latter, for variable 
length usually allows better line utilization. It would 
be necessary on most systems to pad many blocks 
with blank characters if fixed-length blocks were 
used. If the block is of variable length, an end-of­
block pattern must be used to tell the receiving 
machine to begin the actions needed when a block 
ends. This oattern will normallv be sent immediatelv 
prior to the error-checking pattern. J 

Often data are sent in the form of characters or 
groups of (usually) 6, 7, or 8 bits. The above patterns 
can be 1, 2, or more characters. One transmission 
scheme, for example, uses six-bit characters. These 
are transmitted without parity checking, so that the 
whole block is divided up into groups of six bits. The 
block must start with the following characters: 
111111, 111110 (in that sequence). This constitutes 
the synchronization pattern. A circuit in the receiving 
machine spends its life scanning the input for this 
pattern. When it finds it, then the receiving device 
knows that the next bit it receives is the first data bit. 
The synchronization pattern is unique. The coding of 
characters must be such that it could not occur 
anywhere else in the transmission. 

The block ends with a six-bit error-checking pattern 
(one character), and immediately preceding that is the 
end-of-message character. When the text is being 
transmitted, the receiving device is generating its own 
error-checking pattern, which is computed from the 
characters received. At the same time, it is examining 
each character received to see whether it is the end-of 
message character. When this character is received, 
the machine knows that the next one is to be the 
transmitted error-checking pattern, and so it 
compares that with the pattern it has generated itself. 
If there is a difference, the receiving machine sends a 
message to the transmitting machine to demand a 
retransmission of that message. 

Figure 2 shows the format of a block of text 
transmitted in this manner. It is designed for a line to 
which many input-output machines are attached. 
These machines are arranged in groups, and each 
group is connected to a control unit, which itself is 
connected to the line that transmits data to and from 
the computer. After the synchronization pattern in 
each block, comes the address of the control unit (one 
character) and the address of the input-output 
machine (one character) to which the -message is 
going or from which the message has come. It is 
possible that messages transmitted to the computer 
may be longer than the maximum length of a block. 
In this case, they are divided into as many blocks as 
necessary, and a character is used as a segment 
identifier to link them. The control unit places this 
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Stored in the control unit's 
buffers of 100 characters 
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The entire block is composed of six-bit characters 

Figure 2. Typical format of a block of data for synchronous 
transmission on a heavi~l' loaded line with many terminals where 
efficient line loading is important 

identifier. if it is needed, in the block immediately 
before the text. The text itself is again in six-bit 
characters and can be of any length up to 98 
characters. This maximum is imposed by the size of 
the buffers (l00 characters) used in the control units. 

There are many variations of this type of format. 
Sometimes one character is designated as the 
44synchronization character," and a stream of these 
characters is sent continuously between messages 
when the line would otherwise be idle. At least two 
such characters are necessary prior to a message to 
establish synchronization. The example in Figure 2 is 
perhaps noteworthy because it minimizes the number 
of bits transmitted. Only six-bit characters are used, 
which is satisfactory for many applications. On many 
synchronous transmission schemes, the number of 
bits needed has been allowed to grow much higher 
than in this illustration~ consequently, it may be 
worthwhile to question the necessity for the excess 
bits. 

ADVANTAGES AND DISADVANTAGES OF 
SYNCHRONOUS OPERATION 

There are two conflicting desires: to make the 
terminal inexpensive and to use the communication 
lines efficiently by putting many terminals on one 
line. Up until now, low-cost terminals have been 
start-stop with no buffers. Buffered, synchronous 
terminals have been more expensive, but ·have given 
better line utilization. Where the lines are short and 
inexpensive (e.g., within one city), efficient line 
utilization is of little importance. When a dial-up line 

is used, normally there will only be one terminal on 
the line and start-stop operation will often be good 
enough. A somewhat higher character-transmission 
rate could be obtained with synchronous trans­
mISSIon. 

The other main advantage of synchronous trans­
mission is that the error rate can be less. Extremely 
good error control can be achieved with high-order 
error-detecting codes and a buffer in the sending 
machine so that retransmission can be automatically 
requested. 

The disadvantage of synchronous operation, the fact 
that it is more expensive, is diminishing as the cost of 
logic circuitry drops. At the same time, the reliability 
of logic circuitry is substantially increasing. All the 
logic for a synchronous, buffered, error-checking 
terminal can now be constructed on one large-scale­
integration chip, which can be low in cost if large 
quantities are mass-produced. 

EDITING 

The inexpensive start-stop terminal may contain no 
logic other than that for transmitting and receiving 
each character. At the other end of the scale, a 
terminal may contain a high level of '4intelligence." 
The systems analyst must assess the value of placing 
intelligence in the terminal rather than elsewhere. 

One of the functions that logic circuitry in the 
terminal can perform is editing. Messages from the 
computer may contain new line indicators and tab or 
column number indicators. These will cause the date 
to be laid out on the screen in a neat, readable fashion 
without having to transmit many blank characters 
within the message. Similar1y, the operator may 
construct her message in a buffer, modify it, and 
correct any errors she may have made before it is 
transmitted. This operation may be more intricate if 
her responses consist of filling in or changing items on 
a screen already filled with data. 

On a graphic terminal, there are many possible ways 
in which the image may be 44edited." The number of 
bits needed to transmit a line drawing or, for that 
matter, any other image depends on the amount of 
~ogic in the terminal to assist in constructing the 
Image. 

LINE DISCIPLINE 

It is often desirable to attach several terminals to one 
line. There are many ways to organize a network so 
that the cost of attaching many terminals to a 
computer is minimized. Where one line interconnects 
several terminals that transmit in turn, not 
simultaneously, some form of line discipline is 
needed. 
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When several devices all share one communication 
path, only one can transmit at once, although several 
or all points can receive the same information. Each 
terminal must have an address of one or more 
characters, and it must have the ability to recognize a 
message sent to that address. A line may, for 
example, have 26 terminals with addresses A to Z. 
The computer sends down the line a message that is 
to be displayed by terminals A, q, and H. The 
messa2:e is oreceded bv these three addresses, and 
each termin~l has circuitry that scans for its own 
address. Terminals A, G, and H recognize their 
addresses and display the message simultaneously. 
The other terminals do not recognize their address 
and so ignore the message. The network may also 
have a '"broadcast" code, which causes all terminals 
on a line to display those messages preceded by it. 

POLLING 

For transmission in the other direction, several 
terminals may wish to transmit at the same time. 
Only one can"' do so; the others must wait their turn. 
To organize this, the line will normally be polled. A 
polling message is sent down the line to a terminal, 
saying, '"Terminal X, have you anything to transmit? 
If so, go ahead." If terminal X has nothing to send, a 
negative reply will be received and the next polling 
message will be sent, "Terminal Y, have you anything 
to transmit? If so, go ahead." 

The device that does the polling--often a computer­
will have in its memory a polling list giving the 
sequence in which the terminals should be polled. The 
polling list and its use determine the priorities with 
which terminals are scanned. Certain important 
terminals may have their address more than once on 
the polling list, and thus they are polled twice as 
frequently as the others. Any number of lines may be 
in use at one time. 

Roll-call polling can sometimes degrade the response 
time obtained at the terminals. This is particularly 
true when the time taken to reverse the direction of 
transmission on the line is lengthy (line turnaround 
time). Nevertheless, there are many fast-response 
systems on which a large number of terminals are 
polled. Polling schemes other than roll-call polling 
can avoid many of the line turnarounds that occur in 
that process, thereby giving much improved response 
times. 

There are other forms of line discipline in which a 
continuous stream of characters travel nonstop on 
the line. For any line discipline, however, appropriate 
logic must be built into the terminal. 

FULL DUPLEX VS. HALF DUPLEX 

Over a given physical line, the terminal equipment 
may be designed so that it can either transmit in both 
directions at once, full-duplex transmission, or it can 
transmit in either direction but not both at the same 
time-half duplex. 

An input-output terminal or a computer-line adapter 
works in a somewhat different fashion, depending on 
which is used. Where full-duplex transmission is 
employed, it may be used either to send data streams 
in both directions at the same time or to send data in 
one direction and control signals in the other. The 
control signals govern the flow of data and are used 
for error control. Data at the transmitting end is held 
until the receiving end indicates that the data has been 
received correctly. If the data is not received correctly, 
the control signal indicates this fact, and the data is 
retransmitted. Control signals ensure that no two 
terminals transmit at once on a line with many 
terminals, and the signals organize the sequence of 
transmission. 

Simultaneous transmission in two directions can be 
obtained on a two-wire line by using two separate 
frequency bands. One is used for transmission in one 
direction and the other for the opposite direction. By 
keeping the signals strictly separated in frequency, 
they can be prevented from interfering with each 
other. 

The two bands may not be of the same bandwidth. A 
much larger channel capacity is needed for sending 
data than for sending the return signals that control 
the flow of data. If, therefore, data is to be sent in one 
direction only, the major part of the line bandwidth 
can be used for data. Some schemes thus permit a 
high bit-rate in one direction with a very low bit-rate 
return path. This transmission can usually be reversed 
in direction so that data can be sent either way. One 
modem, for example, permits transmission of data at 
3600 bits per second in one direction and provides a 
simultaneous return path for control signals at 150 
bits per second. 

Many data processing situations are not able to take 
advantage of the facility to transmit streams of data 
in both directions at the same time. Consequently, 
where full-duplex transmission is used, it is often with 
data traveling in one direction only, the other 
direction being used for control signals. 

Full-duplex lines are generally more expensive than 
half-duplex lines, commonly 10 percent more 
expensive in the United States. 
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CHARACTER CODING 

A variety of different codes are used on transmission 
lines. l The most common ones are the 7-bit US 
ASCII code, the United States standard, and the 5-bit 
Baudot code used for international telegraphy. 

All such codes use control characters to indicate start 
of message, end of message, error indication, and so 
on. The transmission cannot take place without some 
of these control characters. However, it is often 
desirable to transmit all of the six-, seven-, or eight-bit 
combinations that a computer or its peripheral device 
can store. A conflict therefore arises here. 

The conflict is resolved by using a pair of characters 
for the control character, instead of one. For 
example, the DLE character (Data Link Escape) of 
the ASCII and similar codes may precede any control 
character, and this tells the receiving machine that the 
control character has its control meaning. The DLE 
character is regarded as not being part of the data. In 
order to transmit a DLE character and have the 
receiving machine accept it, it must itself be preceded 
by a D LE character. 

This type of transmission is sometimes referred to as 
a transparent code or transmission in transparent text 
mode. 

Some machines can switch backward and forward 
between transparent and normal text. Sequences of 
characters are needed for this operation, for example. 

DLE STX: Initiate transparent text mode. 

DLE ETB: Terminate transparent transmission. 

DLE ITB: Terminate transparent text mode but 
continue transmission in normal mode. 

Sometimes it is desirable to transmit more characters 
than there are combinations in the code. The five-bit 
Baudot code, for example, has 25 = 32 possible 
combinations, but it is necessary to send the digits, 
letters of the alphabet, and punctuation with it. This 
step is done by an "escape mechanism," a character 
that changes the meaning of the following characters. 
In the case of the Baudot code, "letters shift" and 
"figures shift" characters indicate whether the 
characters following them are from a numeric set or 
an alp~abetic set, like the use of the shift key on a 
typewrIter. 

Ijames Martin, Teleprocessing "Network Organization, Chapter 2, 
Prentice-HalL Englewood Cliffs, :"I.J., 1970. 

CODE CONVERSION 

It is desirable for devices that use different codes to be 
able to communicate. In order to do so, some form of 
code conversion must be used. Code conversion most 
commonly takes place in the central computer 
system. However, it may take place in a remote line­
control computer or in the terminal control unit. 

SECURITY 

Several aspects of security may affect the interface 
between the terminal and the communication line. 
First, the terminal should be able to identify itself 
uniquely to the computer. This will prevent a person 
at a different terminal from contacting the computer 
and carrying out unauthorized operations. The 
substitute terminal could be connected to the 
computer by simple dialing in some cases and in other 
cases by wire-tapping at a private branch exchange. 
To identify itself, the terminal may, on interrogation, 
transmit a unique number, which is hard-wired into 
tamperproof circuiting. This step alone will not give 
protection from the determined intruder who has a 
high level of engineering capability. He could obtain 
the unique number by recording'on a tapped wire and 
modify his terminal to transmit it. However, the 
unique terminal number combined with a related set 
of other measures will defeat most attempted 
breaches in security. 

The second technique that may be used is crypto­
graphy. The user may have a magnetic cartridge of 
random numbers, and the computer has the same set 
on its file for the user. The terminal uses these sets for 
encrypting the data sent and for decrypting the data 
received. The cartridge is changed periodically. A 
variety of other cryptography techniques are possible. 

The terminal may be equipped with a lock so that it 
cannot be used by persons without a key. Some 
terminals have the facility to read a user's identity 
card. A card the size of a credit card with data 
encoded on a magnetic stripe is used for this 
purpose. Lastly, the terminal may have the ability to 
inhibit printing or display when the user keys in his 
security code. 

BANDWIDTH OF A VOICE CHANNEL 

The signal-carrying capacity of communication links 
can be described in terms of the frequencies they will 
carry. A certain physical link might, for example, 
transmit energy at frequencies ranging from 300 to 
150,000 hertz. [The word hertz (Hz) has replaced 
"cycles per second" in describing frequency and 
bandwidth. Their meanings are identical.] Above 
150,000 and below 300 Hz, the signal is too much 
attenuated to be useful. The range of frequencies is 
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described as the bandwidth of the channel. The 
bandwidth is 149,700 (= 150,000 - 300) Hz (or cycles 
per second). In fact, the upper cutoff point is not as 
sharp as is suggested by this, and we would probably 
say a bandwidth of 150 kilohertz (kHz). 

Figure 3 shows the attenuation of different 
frequencies on a typical voice channel. It will be seen 
that between about 300 and 3400 Hz different 
frequencies are attenuated roughly equally. Fre­
quencies outside these limits are not usable, and 
therefore we would say that this channel had a 
bandwidth of 3100 Hz. 
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Figure 3. Variation in signal strength tvith frequency after 
transmission over a (Ipical voice line 

The quantity of data that can be transmitted over a 
channel is approximately proportional to the 
bandwidth.2 

The frequencies transmitted in Figure 3 are not 
sufficient to reproduce the human voice exactly. They 
are, however, enough to make it intelligible and to 
make the speaker recognizable. This is all that is 
demanded of the telephone system. Hi-fi enthusiasts 
strive to make their machines reproduce frequencies 
from 30 to 20,000 Hz. If the telephone system could 
transmit this range, then we could send high-fidelity 
music over it. Sending music over the channel in 
Figure 3 would clip it of its lower and higher 
frequencies, and it would sound less true to life than 
over a small transistor radio. 

The physical media used for telecommunications all 
have a bandwidth much larger than needed for one 
telephone conversation, so between towns one link is 
made to carry as many voice channels as possible. 
The bandwidth of one physical channel is elec-

2See James Martin, Telecommunications and the Computer, 
Chapter IO and II, Prentice-Hall, Englewood Clifss, N.J., 1969. 
3 Telecommunications and the Computer, Chapters to and 15. 

tronically cut Up into slices of 4000 Hz, and each of 
these slices becomes one voice channel. 3 The result is 
shown in Figure 3. The frequencies given here fit 
easily into the 4000-Hz slice. 

In order to transmit data over the telephone line, 
then, we must manipulate it electronically so that it 
fits into the frequencies of Figure 3. This step is done 
by a modem, which will be discussed shortly. 

Nonvoice channels have different bandwidths than 
shown in Figure 3-subvoice-grade channels are 
lower in bandwidth, and broadband channels are 
higher". If desirable, channels of extremely high 
bandwidth can be obtained. 

MODULATION 

Data entering or leaving data processing machines is 
normally binary in form and consists of rectangular 
pulses resembling those in Figure 4. It is necessary to 
convert these pulses so that they will travel over the 
range of frequencies shown in Figure 3, or whatever 
the frequencies of the line in question are. 

Clock signal: 

Bit pattern: 

Signal 
voltage 
level: 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 1 a I 
I 
I 
I 

I I 
I I 
I I 
I I 

1 I 1 I a 
I I 
I I 
I I 

Figure 4 Pulse form of computer data 
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Two problems become apparent. First, the line 
represented by Figure 3 does not transmit dc current. 
Frequencies below 200 Hz are severely attenuated. A 
data pattern in which every bit is a "1," for example, 
would not be transmitted. Second, high frequencies 
are attenuated, and this fact alone would cause our 
square-edged pulses to become distorted. The faster 
the bit rate, the greater would be the distortion. 

The square-edged pulse train is, therefore, mani­
pulated electronically to make it fit as well as possible 
into the transmission frequencies of Figure 3. In a 
typical system, a "carrier" is used that is a single­
frequency signal in the middle of the band available 
for transmission. The carrier is modified in some way 
by the data to be sent so that it "carries" the data. 
This process is referred to as "modulation." 

As can be seen in Figure 3, a certain range of 
frequencies travels without much distortion over 
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telephone circuits. A frequency of 1500 Hz, for 
example, is near the middle of the human voice range. 
Modulation employs these voice frequencies to carry 
data that would otherwise suffer too much distortion. 
Thus, a sine wave of 1500 Hz may be used as a 
carrier on which the data to be sent is superimposed 
in the manner shown in Figure 5. 

o .0 0 0 o 1 1 0 0 

1500 cycles/second carrier 

Figure 5. Amplitude modulation oj a Jrequency at the center oj 
the voice band 

In addition to making it possible to send signals with 
a dc component over channels that will not transmit 
direct current, modulation achieves two ends: first, it 
reduces the effects of noise and distortion and, 
second, it increases the possible signaling speed. By 
using simple modulation devices, one can send 
computer data without undue distortion over the 
voice circuits and other communication lines of the 
world. 

Figure 5 illustrates one type of modulation­
amplitude modulation-in which a I is represented 
by a high-amplitude sine wave at the carrier 
frequency and a 0 is represented by a lower-amplitude 
wave of the same frequency. Other types of 
modulation are described in the later reports. 

MODEMS AND DATA SETS 

In order to achieve modulation, the binary output 
from the data processing machine must enter a 
"modulator," which produces the appropriate sine 
wave and modifies it in accordance with the data. 
This process produces a signal suitable for sending 
over voice circuits; and whatever manipulation the 
electronics do to the human voice, they can also do to 
this signal, and the data will still be recoverable. At 
the other end of the communication line, the carrier 
must be "demodulated" back to binary form. The 
circuitry for modulating and demodulating is usually 
combined into one unit, referred to by the 
abbreviated term modem. 

The modem, a unit about the size of a domestic radio 
set, is connected to the data-processing machine, and 
the machine is then able to transmit data over normal 
telephone or other lines as shown in Figure 6. 

Modems are made both by the computer manu­
facturers and by the telephone companies. They are 
sometimes also called data sets. 

Communication 
line 

Line 
termination 

Modem or 
data set 

Control unit 

Terminals 

I 1 

J 

Patch panel 

Modulation, 
demodulation 

Buffering, 
editing, error 
control, code 

conversion, etc. 

Figure 6 Terminaf-to-cornmunicalions-Jacility conversion 
sequence 

The increasing choice of modems on the market and 
in the laboratory will give the systems engineer more 
scope in selecting between these criteria to suit his 
particular data processing environment. 

TRANSMISSION WITHOUT MODEMS 

Modems are not necessarily used on lines that are 
privately laid, although here, still, they can increase 
greatly the speed of transmission. Many computer 
users need to have data transmission lines within their 
own premises, as well as privately owned lines linking 
two buildings near each other. The terms in-plant and 
out-plant system are used. "Out-plant" system implies 
that common carrier lines are used. "In-plant" lines 
are normally a straightforward copper path, possibly 
coaxial cable, connecting the points in question. 
Private links of this type are often installed by a firm's 
own engineers. Sometimes they are also provided by 
telecommunication companies but external to any 
major telecommunication network. 
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Devices that use these lines often operate by the 
simple making and breaking of relay contacts, or the 
sending of rectangular pulse trains such as those 
shown in Figure 4. No modulation is needed. Over a 
wire pair a few miles in length, dc pulses can be sent 
at speeds up to about 300 bits per second. The 
distortion of the signals makes it impractical to send 
data in this form at speeds much higher than 300 bits 
per second over an ordinary pair of wires, except over 
short distances or unless closely spaced repeaters 
reconstruct the puise stream-a very powerful 
technique to be discussed later. A speed of 300 bits 
per second, however, is a useful one for many 
computer applications. The speed could be increased 
greatly by using small coaxial cables rather than wire 
pairs. In many systems, a large number of typewriter­
speed terminals within a localized area, say 3 miles 
across, could be connected to a time-sharing system 
or to a concentrator without modems. Although 
most common carrier lines require modems today, it 
is possible that the wire pairs that connect a central 
office to all locations with a telephone could be used 
over a limited area for dc signaling as in the earlier 
days of telegraphy. A low-cost private branch 
exchange for data signals used in this way has been 
developed. 

A modem for low-speed transmission typically costs 
about $20 or $40 monthly rental. A time-sharing 

system with 500 low-speed terminals (only a few of 
which are in use at anyone time) would be likely to 
pay, then, about $20,000 to $40,000 per month for 
modems. If dc signaling could be used, this high cost 
would be avoided. 

TERMINAL COMPONENTS 

All the mechanisms discussed in this report may be in 
one unit, or there may be several units. Figure 6 
shows the units on a typical visual display system 
attached to a leased line. Separate terminals are 
linked to a common control unit, which contains 
most of the digital logic and storage. 

The control unit is attached to the modem by using a 
standard terminal-modem interface. I n some cases, 
the modem is built into the packaging of the terminal 
itself, and terminal and modem can be tailored to 
each other's needs. 

The termination of the telephone line is at a "patch 
panel," which with the aid of jack-plugs enables 
terminals to be switched to different lines. 

In many cases, the terminal will use a public 
telephone dial line; then the modem must be 
connected to a telephone, or a data set with a 
telephone dial must be used.D 
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