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BOUND 
BY YOUR 

PERIPHERALS? 
Would you I ike to go a step further with your 

operation but can't because additional peripheral 

equipment isn't available from your origiAal supplier? 

Contact ANN ARBOR COMPUTER CORPORATION. We 

supply peripheral equipment to meet any requirement, 

including card and tape readers and punches, 

magnetic tape, disc files and drums. 

We also supply software. 

We don't make computers - we make them work. 

ANN ARBOR COMPUTER CORPORA'TION 

A subsidiary 0/ the 

JERVIS B. WEBB COMPANY 
415 W. HURON, ANN ARBOR, MICH. 48103 

Phone: (313) 761·2151 
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Teletype 
Noise Reducer 
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letters 

services far more comprehensive than 
those described for On-Line'Systems. I 
hope that your other news announce­
ments are more factual than this one. 
GEORGE F. BADGER, JR. 

Assistant Director 
Univ. of Pittsburgh Computing Center 
Pittsburgh, Pennsylvania 

Ed. note: So do we. 

proiect control 
Sir: 
"Project Control For Data Processing" 
(Feb., p. 33) clearly defined the need 
for management planning in software 
development and presented a well-' 
structured implementation technique. 
However, the basic kernel of the pro­
posal and of all management planning 
-that of establishing performance 
standards-unfortunately was ignored. 
Without valid performance standards, 
the managerial control becomes an his­
torical audit rather than a dependable 
planning instrument. 

Possibly the authors might now di-:­
reet their attention to a study on the 
technique of establishing system anal­
ysis and programming performance 
standards. I have yet to see a workable 
and realistic solution to this basic prob­
lem. 

How many programs could a pro­
grammer program if a programmer 
could program programs? 
DAVID J. PREMER 

Chief, Programming Section 
USAF Aeronautical Chart & Informa-
tion Center ' 
St. Louis, Missouri 

precision, precisely 
Sir: 
In the February Forum (p. 143), Mr. 
Jackson makes a case for what he calls, 
"The Need For Imprecision." In the 
development of his case he strongly 
implies that the decision table tech­
nique is a "wrong-headed" approach 
in dealing "with those situations where 
confusion and inconsistency are inher­
ent elements of the problem and where' 
we can not hope to write successful 
programs unless we are able to deal 
properly with these factors." 

In my opinion, Mr. Jackson's impli"j 
cation is totally in error. In fact, I can't 
help but feel that the true value of the 
decision table technique has been bad­
ly misrepresented, insofar as the tech­
nique may definitely contribute to the 
solution of a problem of the type with 

DATAMATION 

, .. 





























































How to make 
asma'il . . 

an 
Now, with Gore Extender Memorvn., a small com­
puter can challenge the giants. WhV? Because GEM 
is more than just a disc file or a drum replacement. 
It's computer expansion which gives vou 
• instant program or data retrieval 
• triple the effective computer usage 
• massive storage 
.. random access filing, sorting, updating or more 
Imagine the program power of a PDP-8':' or 8/1 with 
128 times its basic core memorv, where half of core 
transfers in 9 milliseconds and is accessible in 16 
!pilliseconds average. And this compact 3rd genera­
tion peripheral GEM svstem plugs into vour com­
puter 110 facilitv in a few minutes. 

I 

into 

for 
We use GEM in our GLINDATATM and GHEMDATATM 
clinical laboratorv data processing svstems and we 
know what it does. We invite vou to find out. 

Standard GEM Features: 
Modular expansion to 4 discs 
7 million bits per disc 
Fixed head in-contact recording 
Auto-load from disc 
Write Protected storage 
Error checking 

GEM Systerils are available for the PDP-8, 8/1, 9, DDP-416, 
516, Data 620i and others. 

The GEM system price for the PDP-8 is $19,600 which 
includes installation, system responsibility, required soft­
ware and warranty. 

BERKELEY SCIENTIFIC LABORATORIES, IN'C. 

"Trademark of Digital Equipment Corporation 
2229 Fourth Street 0 Berkeley, California 94710 0 [415] 841-8812 
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MESSAGE 
CONCENTRATION 

cutting 
communic·ation costs 

by JOHN W. PUGH r-- ] It has been the cost of long distance telephone 
lines-not service or. equipment charges-that has 
caused many companies to delay the use of time­
shared computer services. 

One company, which offers a time-shared computer ser­
vice for business users, is minimizing this problem by using 
16-bit communications-processing computer systems made 
by Honeywell, Computer Control Division, for on-line, real­
time message concentnition. These computerized message 
concentrators provide the facility for time-sharing lorig dis­
tance communications lines,' thereby concentrating data at 
a 40-to-l ratio. (See Fig. 1 p. 47). 

The computers receive information manually keyed on 
Teletype keyboards and assemble' it into complete messages 
which are then transmitted over a voice-grade line to a 
large central processor. In tum, the computers receive out­
put messages from the central processor over the same voice­
grade line and distribute them to Teletype printers. Since 
messages go to and from the central processor over one or 
more voice-grade lines, communications-circuit lease costs 
are sub·stantially reduced, especially for those subscribers 
located far from the central processor. 

Many other important functions are performed by the 
computers to free the time-sharing processor to do what it is 
designed to do: process data. They translate from five-level 
Baudot code to a six-level subset of USASCII code used by 
the processor, and perform a number of front-end funct·ions. 

Any of the operators keying data into the' time-shared 
system through a Teletype keyboard may tell the computer 
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to delete a character, a field, or an entire message by strik­
ing one of the other keys marked with the discrete control 
function. That is, a control function key is interpreted by 
the computer to initiate a particular action. 

Full-duplex (two-way simultaneous) operation provides 
easy re-definition of the meaning of all keys, since there is 
no local linkage between the keyboard and printer in the 
service company's terminal. When a key is depressed, the 

Mr. Pugh is product manager 
for computer subsystems with 
Honeywell's Computer Coritrol 
Div. Formerly a captain in the 
Signal Corps, where he worked 
with computer communications 
system planning, he. has an 
MS in electrical engineering 
from the Univ. of Arizona. 
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MESSAGE CONCENTRA nON . .. 

c. distance of terminals from central processor 
d. distance of terminals from message concentrator 
e. type of control computer (cost per line interfaced 

varies extensively) 
The typical cases considered in Figs. 3 and 4 show the 

kind of savings that can be realized with remote concentra­
tors. Tables 1 and 2 compare average expected monthly 
costs for communications hardware and services for a net­
work without concentrators, with a full-duplex 64-line mes-

Table 2 Cost Analysis With Concentrators 

Central Computer 

Communications 

Average interface monthly lease cost for 2 full-duplex 
voice grade circuit terminations $ 500 

Communications Costs 

Average interface monthly lease cost for 64 full-duplex 
low-speed circuits terminations $ 3,800 

Average monthly line lease costs for 2 250-mile 
full-duplex 2400 bit/second circuits with data sets 

Communications Processor 
Average monthly lease 

Terminals-same in both configurations 

Total Average Monthly Communications Costs 
less terminals for Fig. 2 

$ 800 

$ 1,700 

$ 6,000 

sage concentrator located 250 miles from the central pro­
cessor. A monthly saving in excess of $20,000 is indicated. 

other benefits 

However, cost reduction is not the only benefit derived 
from message concentration. There is a very real benefit 
gained by an expansion in the number of users that can be 
put on-line with .the computer at anyone time, and, de­
pending upon the load rate, a further gain in the total num­
ber of users that can be accommodated by the system. 

Standard data-communications interface equipment 
offered by the leading computer manufacturers range be-

. tween 63 and 250 low-speed data-line terminations, a fre­
quently inadequate number. By using control computers for 
message concentration, and interfacing them to the central 
processor through voice-grade-line controllers, the line-ter­
mination capability can, in theory, be increased by a factor 
of 40. Furthermore, the majority of the data-line termina­
tion equipment supplied by the computer manufacturers is 
half-duplex (two-way non simultaneous ). This results in 
halving the capability when full-duplex operation is re­
quired, since two half-duplex interfaces are required for one 
full-duplex operation. 

A subscriber to the time-shared service can prepare in­
voices by keying his customer's number, quantities, and 
stock numbers directly into the system. He receives as out­
put a finished invoice containing the customer>s name, ad­
dress, and other heading information; quantities, descrip­
tions, prices, extensions, discounts for each item ordered, 
and a total for the invoice. 

The finished invoice is printed line by line as the data is 
entered, so the invoice is ready for mailing at the same time 
as the product. Normally, an invoice is mailed out several 
days after the product. Subscribers get their invoices out 
faster, are reimbursed faster. 

A second printer, attached to the same Teletype circuit 
but containing a different preprinted form, prints stock no-
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tices, back orders, data about the exceeding of credit limits, 
accounts receivable balances and stock-item inventory lev­
els. The system also journalizes information about each en­
try. This way, periodic activity and status reports can be 
prepared by conventional batch-processing techniques. 

The time-shared operation differs from conversational re-
quirements of the engineering user in three important ways: 

1. The processing of each message usually involves 
rahdom access to a large user file, but seldom requires 
much actual computation. 
2. Output volume is several times that of input. Out­
put must be attractive in format and free of visible 
correction or typeovers. 
3. The operator usually wishes to enter data as rapidly 
as she can strike the proper keys, and need not see the 
output resulting from one input in order to proceed to 
the next. 

It is nonetheless desirable that the output be produced soon 
after the input so 'that a finished invoice is immediately 
ready to permit the shipment of an order. Inconsistencies in 
input are called to the operator's attention the moment they 
occur so that the data can be corrected or verified while the 
source material is at hand, and basic files are kept up-to-the­
minute. 

conclusion 

The convenience, savings, and other benefits of message 
concentration can only be assessed in terms of specific situa­
tions and specific systems. Not every time-sharing applica­
tion involves several hundred terminals, but it is obvious 
from the cost figures and the growth in the number of in­
stallations that data concentration is a logical field for small, 
high-speed computers. There is little doubt that this usage 
will expand. • 

"I'H say this for Parker, he's loyal-with him' 
the computer just can't be wrong." 
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TO BE OPENED 
APRIL 30 

Two very pleasant surprises await 
users of random access, rotating 
memories at Booths LI-L2, SJCC. 

Computers are known by their MEMORIES 

... so 'lS 

Box 20d 
Precision Park, North Springfield, Vt. 05150 
Tel. 802/886·2256 TWX 710-363-6533 

When it comes to engineering opportunities (and the good life, North Country style), the place to come is Vermont 
Research Corporation. For specific information, contact: RICHARD A. STOVER, Vice President-Engineering. 
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ARE YOU 
FAILING 
YOUR 
TESTING? 
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