


Clean and comfortable 

Our computer tape is clean and 
error-free. We think that our supe­
rior cleaning process makes it cleaner 
than anybody else's, but of course we're 
prejudiced. Point is, to be computer tape at 
all, it has to be clean and free from dropouts. 

when we ship it 

when you store it 

Then, for the only sure protection 
in storage, we pack our tape in a 

unique a II-plastic ca nister. It keeps tape 
clean because it cannot generate contam-

ination and its positive seal prevents outside 
dirt from getting in; comfortable because it pro-

o 

o 

But we don't stop at merely making clean tape; we make sure that 
it gets to you clean and that you can keep it clean. Here's how: 

Our exclusive environmental shipper which we call the Tape-Safe 
keeps dust out and your tape "clean and comfortable." Clean, because 
the polystyrene foam won't shed like cardboard; comfortable, because 
it cushions the tape in transit against shock and damaging fluctu.ations 
of temperature and humidity. Best of all, it's free with your minimum 
order of Ampex tape for IBM and IBM-compatible computers. 

tects against shock and humidity. This canister is even encased in an 0 
airtight poly bag during shipment. From then on, it's up to you. 

FR EE! If you'd like a few suggestions on how to keep tape clean, 
write Tape-Safe, Ampex Corpora­
tion, 401 Broadway, Redwood City, I AM P EX I 
California 94063, for a copy of our . . 

TREN DS Bulletin No. 12, "Care Career opportunities? Write Box D, 
and Storage of Computer Tape." Redwood City, California 94064. 
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IT'S TAKEN 
150YEARS 

But Now There's A New 
Way To Convert Energy 

PARAMETRIC 
POWER 
The New Discovery 
byWANLASS 
See What It Means! 

Ferro-
resonant 

Trans- Trans- Para-
former former former™ 

Electrical 
Isolation excellent excellent excellent 
Voltage 
Transformation excellent excellent excellent 
Voltage 
Regulation none good excellent 
Noise 
Rejection none poor excellent 
Bilateral 
Operation yes no yes 

For information: write, wire or call today. 

WANLASS ELECTRIC CO. 
A subsidiary of American Bosch Arma Corporation 
2175 South Grand Avenue, Santa Ana, California 

Phone: (714) 546·8990 
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letters 

petent data processing management 
officials in the Executive Branch to 
whom we can address "solid, tough 
questions." 

But effective management of data 
processing, as important as it may be, 
is not an end in itself. Our primary 
consideration is optimum usage of 
these fantastic techniques to improve 
the efficiency and the responsiveness 
of government generally. 
JACK BROOKS 
Chairman 
Government Activities. Subcommittee 
of the 
Committee on Government Opera­
tions 
Washington, D.C. 

the myth separators 

Sir: 
The article, "Marketing the Com-

'puter," by Lawrence Schwartz and 
George Heilborn (Oct., p. 22) was a 
most informative explanation of the 
marketing aspects of the computer 
industry. 

The authors have effectively sepa­
rated the myths of the industry, as 
propagated by one manufacturer, 
from salient marketing consideration. 
T. G. TERZAKIS 
Mountain View; California 

os for olrt 

Sir: 
The article "Operating Systems for 
OLRT" by Leon Davidson (Oct., p. 
27), comments on executives for 
computers such as 5/360. These 
executive programs are for "dedi­
cated" on-line real-time communica­
tions-oriented systems such as bank­
ing, airline reservation systems, etc. 

A computer with an operating sys­
tem similar to what the author de­
scribed is the Univac 418. In a sys­
tem at the NASA Manned Space Craft 
Center, a 418 with a FASTRAND drum 
and 44K of core memory operates a 
remote terminal communications and 
an inventory control system in on-line 
real-time fashion. 

The FASTRAND drum contains the 
inventory of a tape library with about 
40K tapes, the computer executive, 
utility programs, and the communica­
tions systems program. 
. The 418 can also run assemblies 

while the inventory system and com­
munications programs are running. 
This can be done because the 418 has 
an executive priority routine. The ex­
ecutive routine takes a relatively 
small portion of the 418 memory. 
Programs running in the 418 can also 
be rolled in and out of the computer 
onto the FASTRAND drum as needed. 
As a matter of interest, the tape 
library inventory operates through 
mod 35 ASR Teletypes remote to the 
418. 

The communications system oper­
ates through Univac 1004's as the 
remote terminals, which submit jobs 
to two Univac 1108's connected to 
the 418. The tape library inventory 
system and the communications sys­
tem were developed in-house at NASA­
MSS to run in conjunction with the 
418 real-time executive. 
ROLFE POPE 
San Diego, California 

Mr. Davidson replies: The 418 is a good example 
of a computer designed specifically for on·line 
real.time use (communications switching and 
control). By providing separate hardware loca· 
tions to receive the interrupts from the various 
I/O devices and channels, and by other thought­
ful provisions in hardware to minimize software 
needs, the designers of the 418 were able to use 
an Exec routine which occupies only a small 
portion of the memory (which is small enough to 
begin with, and only 18·bit words at that). 

By contrast, when one tries to put the Option 
4 version of 05/360 into a mod 50, for OlRT 
functions, there is precious little core space left 
over for the application programs in a 256K 
(byte) core. One must expand to 512K to get 
any work done. As I said in my article, 5/360 is 
recommended for OlRT projects which don't 
have to worry about size and costs. Admittedly, 
the 418 is a communications "front end" to the 
1108's, in Mr. Pope's installation, and is not in 
the same size or cost range as a 360/50. How· 

, ever, the functional design of the 418 as a real· 
time computer is better than the catch·all design 
of 5/360, v.:hich simply was not designed to do 
real-time well, and hence suffers from very in· 
efficient software in 05/360. 

• 
Datamation welcomes your 
correspondence concerning 
articles or items appearing in 
this magazine. letters should 
be double spaced ... and, 
the briefer the better. We re­
serve the right to edit letters 
submitted to us. 
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SYSTEMS SOFTWARE 
Let the facts speak for themselves. Within the last year, we've won 6 out of 10 competitive bids on total 
software architecture. Produced dozens of integrated program packages for manufacturers and users. 
Batch monitors, realtime operating systems with symbolic, on-line debugging, compilers, and meta­
assemblers. All IDC software is modularly constructed, easy to use, readily adapted to changing needs. 
Designed to get more action in time sharing, batch, background-foreground realtime and third-generation 
environments. Ever wonder how IDC delivers so many performance-packed features, with complete doc­
umentation, on time or ahead of schedule and priced so very low? You'll be pleasantly surprised when you 
find out. Just write or call IDC and we'll tell you our secret. IDC, 1621 East Seventh Street, Santa Ana, 
California. Phone: (714) 547-8861. Offices in Boston, San Francisco, London. 

INFORMATION 

DEVELOPMENT 

COMPANY 

SOFTWARE PERSPECTIVES 

CIRCLE 13 ON READER CARD 

















o 

0 

o 

a total of 222 computers installed, of which 153 are 
Japanese-made. Considering that about 60 different com­
puter models are made in Japan, it can be assumed that a 
large percentage of these installations are for demonstra­
tion, test, or experimentation. 

Banks account for another 197 computers, followed by 
184 in the chemical and oil industries, 160 in various 
service industries, 145 in transport equipment, and 137 at 
universities. The central government is a major user, with 
102 computers, while other government and quasi-govern­
ment organizations have 98, and prefectural or local 
governments another 98. 

Table 1 

NUMBER OF COMPUTERS INSTALLED ANNUALLY IN JAPAN 

Medium Small Super-
Fiscal Year Large $110,000- $28,000- Small 

Ending March 30 >$700,000 $700,000 $110,000 <$28,000 Total 

1958 1 2 3 
1959 2 1 5 8 
1960 2 16 8 26 
1961 5 41 20 66 
1962 8 77 32 2 119 
1963 12 135 49 32 228 
1964 37 157 157 134 485 
1965 23 234 140 165 562 
1966 27 291 142 176 636 
1967 53 317 308 167 845 

Cum. Total 169 1270 863 676 2978 

Table 2 

FOREIGN SHARE OF JAPANESE COMPUTER MARKET 
(INCLUDES IBM, JAPAN) 

Year % of Value % of Total Systems 
Lg. Med. Sm. Tiny Total Lg. Med Sm. Tiny Total 

1958 N N N N N 50 N 33 
1959 100 100 44 N 93 100 100 40 N 62 
1960 100 76 37 N 79 100 69 50 N 65 
1961 100 69 13 N 73 100 68 10 N 53 
1962 100 71 43 N 82 100 68 41 N 61 
1963 88 65 21 N 67 83 53 18 N 39 
1964 94 48 70 N 70 92 38 68 N 41 
1965 75 49 76 N 57 74 50 75 N 43 
1966 51 47 70 48 44 45 66 37 
1967 60 43 39 46 60 42 34 32 
Cum. 72 49 33 55 68 45 31 34 
N-No foreign systems sold 

The over-all average value of computer installations in 
Japan is $240,000, which not surprisingly falls within the 
"medium" size category. There is, however, quite a size 
variation by user group. 

In general, the largest installations have been made in 
public utilities, with an average value per system of 
$410,000. Next highest are computers installed at insur­
ance companies and securities firms, each averaging 
$370,000. 

Slightly smaller installations in banks and government 
organizations average about $340,000. 

At the other end of the spectrum, 50 installations were 
made in non-ferrous metal· companies, at just under 
$100,000 each. 

Another 55 went to precision equipment makers, at an 
average $110,000. These were the most frequent users of 
"small" computers. 

iapanese manufacturers 
Since 1958, seven Japanese companies have begun 

serious attempts to establish positions in digital computers. 
Matsushita has since dropped out. Of the remaining six, 
Hitachi, Nippon Electric Company, and Fujitsu are the 
leaders, with Toshiba, Oki, and Mitsubishi following. 

Hitachi. Hitachi has the largest market share of the 
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Japanese makers, estimated at 16% (of value) in the most 
recent fiscal year. Hitachi has achieved its position 
primarily through sale of medium and large computers, 
although the recently introduced HITAC 8100 and 8201 
are expected to compete in the small-computer market. 

Hitachi signed a 10-year technical assistance agreement 
with RCA in 1961, and based its early computers, HITAC 

3010 and 4010, on RCA designs. Like other Japanese 
firms, Hitachi prefers to emphasize joint research rather 
than use of purely foreign technology. Thus the HITAC 

8000 series, though based on Spectra 70, includes Japanese 
develoment work. Japan's first large computer, Hitac 5020 
was also largely a Hitachi product. 

Mr. K. Takita, general manager of Hitachi's Computer 
Division, told me, "It seems to me that the progress of 
today's electronic technique owes much to the pioneer 
spirit and vitality of the American people, and I always 
claim that we Japanese, too, should follow American 

enthusiasm in this field . . . As far as Hitachi, Ltd. is 
concerned, when it was founded about 60 years ago, the 
first president of this company-Namihei Odaira-placed 
technical research and development before anything else, 
adopting the slogan, 'Electric Equipment Created by the 
Japanese People's Own Head and Hands' ... we will 
make all possible efforts to continue progress along with 
the spirit of our founder, namely 'establishment of our 
own technology' . . . In the coming years, I hope that 
Hitachi will be able to win the world's high "appreciation 
of our computer system through exports." 

Nippon Electric Co. NEC is just behind Hitachi, and 
its sales last fiscal year of $38 million were 15% of the 
value of the Japanese computer market. NEC is the leader 
in the number of computers installed, due to its concentra­
tion on small and "super-small" units, including the 1200 
series, for which over 800 orders have been received. 
Plans for larger computers are intended to give NEC full­
line capability. 

NEC made a 10-year technical assistance agreement 
with Honeywell in 1962, but has since devoted considera­
ble effort to its own development work. 

NEC has been expanding its computer capabilities 
. rapidly, and now has over 5,000 employees in manufac­

ture, sales, service, development, planning, data process­
ing, and component production. 

As a result of its leading position in communications, it 
has a strong position in data transmission as well. 

My contacts with NEC have always impressed me. Its 
president, Mr. K. Kobayashi, has guided the company to a 
position of technological leadership and consistent profits.' 
Dr. asawa, managing director, is an example of the 
outstanding engineering capability to be found in many 
Japanese executives of electronics companies. 

Fuji Tsushinki Co. Fujitsu is third in volume of sales, 
and holds about 10% of the Japanese market. The 
company is particularly proud of having achieved this 
position without benefit of foreign technical assistance, 
except for certain peripheral equipment technology ob­
tained from Control Data. 

An area of particular strength is in numerical control for 
machine tools, in which Fujitsu is the Japanese leader. 

Partly as a result of its independence from foreigIl 
technology, Fujitsu receives certain assists from the Japan-
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established NC languages freely available to British indus­
try, the Laboratory is currently negotiating with the Ger­
man "EXAPT Organisation" to purchase outright the UK 
right for EXAPTl. A version of the EXAPTI compiler is cur­
rently running on the Univac 1108 and part programs 
executed so far indicate that the language meets the main 
requirements of British industry and fulfills the three con­
straints mentioned previously. 

Before any computer language may be usefully em­
ployed controlling an NC machine tool a computer pro­
gram (post processor) has to be written which tailor ·fits 
the generalized output of the processor (CLTAPE) to the 
peculiar requirements of the individual machine tool! con­
trol system. The Laboratory believes that the machine 
tool, control system and post processor should all be the 
responsibility of the prime contractor, but as there was 
little experience in writing APT post processors in Britain, 
the Laboratory advises on the subject and makes its own 
post processor experience freely available. At present two 
members of staff have been seconded from industry for a 
period of one year in order that they may gain experience 
in writing post processors. 

To date four post processors have been written in the 
Laboratory for, respectively, Kearney & Trecker milling 
machine fitted with Ferranti MK4 continuous path control 
system; Vero turret drill fitted with Ferranti point-to-point 
Scope control system; D-MAC graph plotter; and IDI dis­
play. 

The IDI display post processor is perhaps the most 
interesting as it enables the cut vectors contained on the 
APT CLTAPE to be displayed on the IDI screen and by 
using the keyboard the display may be rotated about any 
axis and selectively magnified by zooming. Once the re­
quired view has been obtained a hard copy may be ob­
tained on the 30" CalComp plotter. 

The APT compiler is being' examined in considerable 
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detail, primarily in the more sophisticated areas such as 
GCONIC, TABCYL, POLCON, APTLFT-FMILL, etc., and a large 
number of test programs have been executed in addition 
to preparing part programs and machining trial compo­
nents for British industry. In order to improve the turn 
round of part programs, especially during the debugging 
stage, Westrex duplex teletypes are used. to input the part 
programs although, due to the volume of output, the 
CLTAPE and CONTROL tape listings are obtained from the 
Univac 1004. 

One member of the staff has been seconded from in­
dustry for a period of twelve months and a number of 
other industrial personnel have been seconded for shorter 
periods to gain part programming experience in the 
Laboratory. 

The Laboratory at present uses a Kearney & Trecker 
milling machine fitted with Ferranti MK4 control and a 
Brown & Sharpe drilling machine fitted with a GE Mark 
Century 120 point-to-point control system. Due to be 
delivered this year are a Vero turret drill, fitted with 
Ferranti Scope control, and a Churchill-Redman lathe 
fitted with a GE Mark Century 100S continuous path 
control system. Wherever possible the machine-tool control 
systems are specified to accept ISO 7 -bit code set for 
punched paper tape. 

As a temporary measure, until the Laboratory obtains 
its own multi-axis machine tool, experience in APT multi­
axis part programming is being obtained by hiring machine 
time on the Sundstrand Omnimill OM3 fitted with the GE 
Mark Century 105C multi-axis control system at IITRI, 
Chicago. 

For the immediate future, work is continuing on the 
development of a graphical input language for the 2CL 
program and experience will be obtained on the EXAPT2 
processor using the Churchill-Redman lathe. • 

PROGRAMMING lANGUAGE 
by DAVIQ HENDRY 

D 
BCL is a general-purpose programming lan­
guage with special reference to data structures, 
which are in themselves organized into a gen­
eral system. 

The target of a data-structure system is to express the 
logical structure of problems as clearly as possible. "Define 
the problem-don't write an algorithm to solve it." In 
BCL there are two kinds of concepts or objects, active and 
passive. Active objects are references to things like data 
structures or data variables which are used as operands. 
BCL has a coherent central scheme of reference which 
applies to active or passive objects. 

BCL has brought right out into the open the concept.of 
an address in the machine; it isn't coy about it. Every 
kind of. object in a BCL program is capable of being 
referenced. You can get at the address of the thing, as 
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well as the thing itself. Referencing may be by name, by 
indirect name, by number, by parameter, by condition and 
by function generation. This generality of reference 
abolishes the need for labels, whilst at the same time 
providing an easy way to use them for those who are only 
happy with the familiar. References which are invalid 
because of the context in which they are made, such as 

Mr. Hendry is a lecturer at the Institute 0; Computer Science, 
London University. Previously he spent four years in commer­
cial programming for NCR and the Atlas Computing Service. 
His work on BCL is a response of the university to British gov­
ernment and industry requests for assistance in making best 
use of scarce systems analysis resources. 
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Now proven in extended use: 
the error-free reliability of 

llScotch"Brand No.777 ComputerTape 

Utilized at large, small, all types of computer installations, "Scotch" Brand 
No. 777 is rapidly proving to be the finest computer tape ever developed. 
Since its introduction, this remarkable computer tape has been subjected 
to countless passes under every conceivable condition at data processing 
installations throughout the country. Dependable, error-free performance 
has been the result. 

Comparisons prove No. 777 is unsurpassed for error-free reliability at all 
bit densities, including 1600 bpi (3200 fci), and unmatched for long-term 
error-free dependability regardless of varying shipping, storage and envi­
ronmental conditions. 

"Scotch" Brand No. 777 Computer Tape will save you money by preventing 
costly errors, computer downtime, and loss of valuable information, what­
ever the workload or data processing task. Find out how you can profit from 
the long-range error-free reliability of "Scotch" Brand No. 777 Computer 
Tape. Write: Market Services Department, Magnetic Products Division, 3M 
Company, St. Paul, Minn. 55101. 
·'SCOTCH" AND THE PLAID DESIGN ARE REGISTERED TRADEMARKS OF 3M co. 
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From an original painting by Neil Boyle 

CHRONOS 
Time is the world's most valuable commodity. For information on Planning Research 
Corporation's capability in real-time systems, time-sharing systems, and automated 
management information systems; write on your letterhead for our new brochure, 
"Computer Systems Design and Implementation." Please address your inquiry to the 
attention of Mr. John N. Graham, Jr., Vice President and General Manager, Com­
puter Systems Division. 

PLANNING RESEARCH CORPORATION 
Home office: 1100 Glendon Avenue, Los Angeles, California 90024 
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