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Look Ahead 
JUDGMENT AT TULSA: AFTERMATH IS SHOCK 
Evidence presented during last spring's Telex-IBM anti-trust trial 
in Tulsa reinforced all the suspicions about the plug compatible 
manufacturers; they were locked in a desperate fight for survival, 
an,d IBM was winning. During the three months when trial Judge A. 
Sherman Christensen was preparing his judgment, financing for the 
independents was "virtually non-existent," according to G. Harry 
Ashbridge, former Telex vp (see p. 174). 

In agreeing in his judgment of Sept. 17 that IBM indeed was in a 
price war with the independents -- with no apparent benefit to 
customers -- Judge Christensen ordered Armonk to take four specific 
steps to plug PCM gear back into its cpu's. He also ruled that IBM's 
actions had damaged Telex in the amount of $117.5 million and 
ordered IBM to pay the Tulsa company treble damages of $352.5 million. 
Telex, found to be guilty of raiding IBM of talent and trade secrets, 
was ordered to pay IBM $21.9 million and return to IBM the 
confidential information it got. 

The judgment left the industry in shock during the week following. 
IBM's stock plummeted 38 points in two sessions of trading, but 
began to recover even though analysts were saying that the stock, 
which earlier in the year sold at a high of 340, might now be 
considered a bargain at 230. Telex, as shocked as the rest, wasn't 
sure whether it would appeal the trade secrets judgment. IBM charged 
that the $352.5 million damages figure was "scarcely supportable" 
and that it would appeal. Both were given until Oct. 16 to comment 
to the judge. 

IBM SUSPENDS PENALTIES 
Although Judge Christensen granted a stay until the October 16 
hearing, IBM immediately suspended the cancellation penalties on its 
long-term lease plans, pending the outcome of the appeal. It had no 
other choice if it wanted to appeal the order which prohibits IBM 
for the next three years from levying penalties on its FTP, ETP and 
TLP leases that are cancelled with 90 days notice. Loss of the 
appeal would have subjected IBM to lawsuits from users denied their 
rights to terminate and move to independent equipment. 

Although the judge slapped Telex for stealing trade secrets, he 
effectively ended the need for this kind of espionage by ordering 
IBM to give out interface specs when announcing any future products. 
IBM will have 60 days after Oct. 16 to release details on 370 
interfaces. In the week following the judgment, the industry was 
not certain whether the order would require the release of software 
details. The judgment orders IBM to "describe and disclose the 
design of the electronic interface ••• in sufficient detail as to make 
feasible the reproduction of such interface." 

While the judge rejected Telex's demand that IBM stop bundling 
main memory and the cpu in the same box, he did order IBM to price 
them separately. And he required that IBM price peripheral systems 
with their controllers, even though the controllers were integrated 
with the cpu, and to apply a uniform percentage markup to these 
costs. 

PROTECTION ISN'T ONLY FOR TELEX PRODUCTS 
Faced with the threat of lawsuits by other similarly-damaged 
peripheral makers, IBM is expected to vigorously fight the $352.5 
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United gives you 

'The box that IOU built. 

TheLD-ll. 
We knew our shippers wanted a container larger 
than the LD-3. So we asked a cross section of our 
best customers, who we knew would speak for all 
our shippers, specifically what you wanted in a 
larger container. You told us you wanted: 

1. Straight sides 
2. Structured fiberglass body (weatherproof) 
3. Tie-down (United's "Soft Touch") capability 
4. One-seal security 
5. Bars for garment-on-hanger shipments 
6. Off-airport dollies 
7. Full-width door opening 
8. Internal height of 61 inches 
9. Pull-rings and Push-plates 

10. 6,300-pound-plus net capacity 
11. Most important to many shippers, 

a Time-of-Tender rate structure. 

You've got it. It's United's LD-l1. It fits in all our 
747's and DC-lO's. And our "Daylight Savings" 
time-of-tender rates are designed to make it fit your 
shipping budget. . 

Typical "Daylight Savings" rate: 6,300 lbs. in 
one LD-ll container from New York City to 
Los Angeles for $482-only $7.65 per 100 lbs. 
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The LD-ll in action. United's 
newest lower deck container, the 
ten-foot-Iong LD-ll, can move 
over 6,300' pounds of weather­
safe, pilfer-proof freight. 

UNITED'S LD-ll 
Dimensions Internal 

Length 120" 
Width 56" 
Height 61" 

Capacity 
Cubic Feet 242 
Net Pounds 6,300 plus 

External 
125" 
60" 
64" 

277 

Minimum Chargeable Weight (Pounds) 1,800 

UnitedAirLines .'-









(Advertisement) 

Notes and observations from IBM which may prove of interest to data processing professionals. 

DP DIALOG appears regularly in these pages. As its name suggests, we hope DP DIALOG will be a 
two-way medium for DP professionals. We'd like to hear from you. Just write: Editor, DP DIALOG, 
IBM Data Processing Division, White Plains, N.Y. 10604. 

From the manuscript, Hystoria de Corpore Christi, by St. Thomas Aquinas. 

Jesuit Father Uses COlllputer to 
Analyze Works of St.Tholllas Aquinas 

After almost 25 years of collecting 
data, organizing and revising it, Ro­
berto Busa, a Jesuit father, and scien­
tists from IBM have completed a com­
puter-based linguistic analysis of over 
10 million words from the works of 
St. Thomas Aquinas. Called the Index 
Thomisticus, the scholarly work is now 
on magnetic tapes at IBM's Scientific 
center in Venice. Father Busa expects 
to see the first of 45 volumes in print 
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by the end of the year. 
Of the 179 works which were ex­

amined, he notes 100 are directly at­
tributed to St. Thomas Aquinas. An­
other 61 are by other authors, who 
were associated with the Thomistic 
works. The final 18 "are of doubtful 
authenticity," says Father Busa. 

The Jesuit scholar began the project 
in the early 1940s when he was teach­
ing at the Aloisianum Faculty in Gal-

lerate, Italy near Milan. But when 
confronted with its enormous size and 
complexity, Father Busa went to IBM 
in 1949 with the idea of using data 
processing equipment to record the 
vast amount of information on the proj­
ect. He recalls: "I was convinced the 
computer with its speed and accuracy· 
would help enormously in the compila­
tion of data involved in this study." 

That same year IBM offered its full 
scientific and technical support and 
soon afterwards work began at Gal­
lerate. There Father Busa and other 
scholars transcribed each line and then 
each word from all the works of St. 
Thomas Aquinas to punch cards and 
then to tapes. 

St. Thomas Aquinas, the 13th-cen­
tury philosopher and theologian, taught 
that philosophy is based on reason and 
theology on faith and revelation. Many 
attribute his greatness to the original­
ity with which he brought Greco­
Roman and Arab thought to terms with 
Christianity. 

Father Busa, who wrote his own 
(Continued on next page) 

Also in this issue ... 
Can a Computer Help Fix a 

Computer? 2nd ptlge 

First Customer Receives IBM Sys­
tem/370 Model 125 3rd page 

IBM's Graduate School for DP 
Professionals 3rd page 

Community Projects Get Boost 
from IBM Fund 4th page 
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1First<:ustonnerlleceives 
. IBM Systenn/370 Model 125 

"With this new system and our new 
application approach, we can virtually 
double our loan processing load with­
out significantly increasing our admin­
istrative costs. We also can easily han­
dle a full line of mortgage banking 
applications including maintaining the 
status of applications in process, serv­
icing all types of mortgages, such as 
payment of property taxes and insur­
ance premiums, the automatic genera­
tion of accounting entries and inter­
facing with other systems such as 
general ledger and checking accounts." 

This is how vice president Wayne 
Spielman feels about the newly­
installed IBM System/370 Model 125 
at the Wells Fargo Mortgage Company 
in Santa Rosa, California, which serv­
ices a total of $850 million in loans 

primarily for the residential market in 
California. 

The Model 125 has a high-speed 
monolithic circuit technology and a vir­
tual storage capacity many times larger 
than the computer's actual main stor­
age. Another advantage is its internal 
storage, which provides greater memory 
in a given space and higher speeds than 
found in earlier machines of compa­
rable size. 

Another feature of the Model 125 
is the cathode ray tube console, which 
greatly simplifies the operator's job. The 
TV-like screen can display data being 
entered through the console keyboard, 
as well as information in the system. It 
can also show the internal status of the 
system. 
. The new System/370 Model 125 is 

Wayne Spielman with DP Manager 
Larry Bonin (right) at Wells Fargo 
Mortgage's System/370 Model 125. 

an apparent success at its first customer, 
the Wells Fargo Mortgage Company, 
where Wayne Spielman says: "In the 
end, the Model 125 offers us the flexi­
bility and speed we need in this highly 
competitive mortgage loan business." 

, IBM 

IBMs Graduate School for DP Professionals 
"The course was both comprehen­

sive and interesting and gave me a 
greater insight and perspective of my 
role as a DP manager." . 

"It was thoroughly professional and 
highly informative." 

"The course was very stimulating 
with first-rate instruction. I have some 
definite ideas I want to implement in our 
own DP department upon my return." 

These are just a few of the reactions 
from students at IBM's Systems Science 
Institute. Now in its sixth year, SSI 

provides graduate level studies on a 
tuition basis to its customers who are 
qualified data processing professionals 
or financial managers. At four locations 
-New York, Washington, Chicago and 
Los Angeles-SSI is teaching customers 
advanced courses similar to those taught 
IBM's own systems engineers. 

"Information processing systems are 
becoming more and more complex," 
says Brew Merrill, coordinator of the 
four SSI centers. "This is mainly be­
cause of advancements in computer sys-

Jim Greenwood' go'es over a problem with Denise, Seizer, Director of Management 
Information Systems at the Community Blood Council of Greater New York. 
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tems and the greater use of data proc­
essing in the business decisions of a 
company. We hope SSI will help all of 
our students to apply today's sophisti­
cated systems to the complex manage­
ment needs of our contemporary world." 

To reach this end SSI is offering a 
wide variety of courses in the areas of 
management of data processing proj­
ects, system design and analysis and 
financial modeling. Classes are small and 
emphasis is on a low student-to-teacher 
ratio. Practical applications of theo­
retical problems are key. 

"The thrust of everything we do is 
to help the executive solve a specific 
problem relating to his own business," 
says Merrill about the financial model­
ing course. On the technical side: "Our 
aim, is to give the senior systems ana­
lyst more modern tools such as queu­
ing theory and simulation so that he 
can use them in the implementation of 
his own company's system. Equally im­
portant is the actual management of 
data processing projects. Through our 
courses here, we help the student de­
velop his management techniques and 
skills." 

The SSI faculty, many of whom 
have advanced degrees, are all experi­
enced DP professionals with many years 
in the industry. Brew Merrill says: "Our 
whole philosophy at SSI is the instruc­
tors should have 'lived' the material they 
are teaching. Only in this way can we 
give DP professionals the up-to-date 
tools and techniques needed in the data 
processing industry." IBM 
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Before we deliver a Westinghouse ter­
minal, its reliability has been con­
firmed by a rigorous, 7-day burn-in 
cycle. Each terminal is placed on con­
tinuous, operational test at 40°C 
(104°F) to screen out possible circuit 
defects and assure all systems meet 
their performance specifications. 

The result is a terminal you 
can depend on. In fact, 

our MTBF is 

now over 4,500 hours. That spells re­
liability whether the application is a 
management information system, co­
ordinated production control, batch 
entry system or engineering design 
and testing. 
Besides reliabi lity, the Westinghouse 
1600 provides the user with excep­
tional flexibility thanks to an extensive 
range of features offered as standard 
in the base price. These include both 
synchronous and asynchronous oper­
ating modes, eleven switch-selectable 
data rates plus format mode and a full 
selection of edit functions. In addi­
tion, a low-cost option -station address 
for polling by computer-can yield 
significant cost reductions by line 
sharing. 
You can be sure ... if it's Westinghouse. 

Want more information? Just call any 
of these representatives. 
New York, NY 212-541-5340 
New York, NY 914-698-4411 
Rockvi lie, MD 301-948-8300 
Charlotte, NC 704-333-7743 
Huntsville, AL 205-881-3294 
Orlando, FL 305-293-5202 
Los Angeles, CA 213-681-1093 
Dallas, TX 214-238-7157 
St. Louis, MO 314-831-0342 
Kansas City, KS 913-651-2929 
Chicago,IL 312-827-7787 
Chicago,IL 312-279-2442 
Minneapolis, MN 612-488-3607 

Distributed in U.K. by 
Exchange Telegraph Co. Ltd. 
London 01-353-1080 

Westinghouse Canada Limited, 
Box 510, Hamilton, Canada 
416-528-8811 Telex 021-655 

w Westinghouse 
- helps make it happen 
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does not exceed 15 seconds. 
The position of mass stores in the 

hierarchy of classes of storage devices 
is illustrated in Figs. 1 and 2. Mass 
stores provide capacities one to three 
orders of magnitude larger than drums 
and discs, and access times one to three 
orders of magnitude slower. However, 
storage costs are only about one order 
Qf magnitude less. (Fig. 2 includes the 
costs of both the storage mechanism 
and the transport mechanism. For 
magnetic tape, transport mechanism 
cost is highly dependent on installa­
tion, so this class has not been included 
in this figure. ) 

A natural application for mass stores 
is the replacement of moderate to large 
libraries of conventional magnetic 
tape. They can also be used to hold 
data now kept in large disc systems. 
Data is often kept on disc so that it is 
accessible without the delays attendant 
in a magnetic tape staging system. 
However, for much of this data, the 
access time of about 10 seconds pro­
vided by mass stores is adequate---.:.the 
tens of milliseconds access time pro­
vided by discs is overkill. 

Additionally, mass stores open up 
applications previbusly considered in­
feasible because of the large data vol­
umes involved. 

Advantages and disadvantages. Mass 
stores can provide the advantages of: 

1. Relatively fast access to very 
large quantities of data. 

2. No human handling of data, 
with the consequent elimination 
of hUman errors (such as mis­
fi:ed tape reels) . 

3. The ability to share the stored 
data amongst several host cen-
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tral processors. 
4. Reliability improvements over 

conventional magnetic tape re­
cording technology. 

5. Reduced operating costs for a 
given level of service. 

Additionally, mass stores open the 
way for archiving massive amounts of 
data-up to 1014 or 1015 bits. This is 
made possible by the ability in most 
systems to remove recorded data in 
relatively small units (of about 1011 

bits), which are maintained off-line in 
libraries. Care must be taken with use 
of this feature not to subvert the other 
advantages already mentioned. 

As will become apparent, disad­
vantages include: 

1. The inability to readily adapt to 
random processing. 

2. The inability to readily handle 
structured files. 

3. Little experience with these de­
vices iiI the user community. 

Users. The mass store user com­
munity is still small. V. S. Government 
agencies have been the pioneering cus­
tomers, with earliest installations 
(1968-1969) at the Atomic Energy 
Commission's Lawrence Radiation 
Laboratories. The AEC has IBM 1360 
photodigital stores, no longer in pro­
duction. Other systems exist at the De­
fense Department's Tablon Network 
(IBM 1360's and an Ampex TBM), and 
a Precision Instruments Vnicon at the 
Illiac IV installation on the Advanced 
Research Projects Agency's nationwide 
computer network. NASA issued a re­
quest for proposal (now canceiled) 
which included acquisition of a mass 
storage system for its satellite telemetry 
data, and the Patent Bureau has active-

ly studied its mass store requirements.1 

Industrial use began with installation 
last summer of a Grumman Masstape 
System in a Grumman data center, and 
two further Masstape Systems have 
been ordered for commercial-user data 
centers. 

Services. General-purpose comput­
ing systems provide a wide range of 
services for the user and the installa­
tion which extend the utility of the 
systems far beyond the basic central 
processor function. An example of 
such a service' is the ability to edit job 
files at a remotely located terminal, 
submit them for execution, and re­
trieve the results at the terminal. 

An analogous· situation holds with 
mass stores. They provide services for 
the user and the installation which ex­
tend the basic functions of reading and 
writing data. These services include 
buffering of data, emulation of stan­
dard peripherals, directory functions, 
data and device storing, archival stor­
age, data and code conversion, security 
controls, error control, graceful degra­
dation, backup and recovery, and sys­
tem accounting and reporting. 

Hardware architecture. The archi­
tecture of mass stores usually contains 
three major subdivisions: 

1. A memory section, containing 
the storage medium, transport 
mechanisms, read! write devices, 
and data channels. 

2. An interface & buffer section, 
which provides the physical con­
nections to the host machine, 

1 Nugent, William R., "Mass-Cache Memory Re­
quirements for Trillion Bit Patent Stores," 
Proc., IEEE 5th Annual International Com­
puter Society Digest, 1971, pp. 153-154. 
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cell, and the 1360 photodigital chip 
store, have served to extend the upper 
limits of single device on-line storage 
capacity over the more immediate 
past. It is interesting to note that the 
slope of the line corresponds to a fac­
tor of about 104 per decade, i.e. an 
increase of an order of magnitude 
every two-and-a-half years. 

The line is projected through 1980 
with the same slope, and two of the 
technologies which may provide the 
growth are shown in the figure. The 
same growth implies capacity of 1017 

characters in 1990 and 1021 in 2000. 
The trend must slow sometime, how­
ever, since there are only 1088 elec­
trons (give or take a few) in the uni­
verse. From the figure it is apparent 
that the performance specifications for 
Laser Computer Corp.'s devices place 
them about five years ahead of the 
s ta te-o f -the-art. 

A mass store is a sufficiently com­
plex device that effective use of both it 
and the host systems demands careful 
analysis of its performance. This arti­
cle will discuss five factors significant 
in the analysis. 

Throughput capacity. Throughput 
capacity is the total number of bytes 
per second that can be transferred to 
and from the mass storage medium 
over sustained periods. It has been 
found helpful to develop a generalized 
throughput capacity analysis schema. 

significantly affect throughput are: 
1. The distribution of file sizes. 
2. The degree to which the applica­

tion can control allocation of 
files amongst the physical de­
vices of the mass store. 

An important physical characteristic 
of the devices is their mechanical posi­
tioning times. 

Some mathematical models have 
been used to fill in some of the details 
of the schema. Various reasonable 
simplifying assumptions have been 
made to provide mathematical tracta­
bility. 

Fig. 4 compares the throughput rate 
attainable on today's three systems, as­
suming that only one file at a time is 
being processed. In most expected ap­
plications, several files will be pro­
cessed simultaneously. This introduces 
conflicts for transport devices and ac­
cess mechanisms which reduce the ef­
fective file transfer rate possible. 

An important conclusion which 
these mathematical models demon­
strate is the necessity for reading or 
writing a large data block for each 
access to a particular location in the 
store. This application characteristic is 
conveniently termed basically sequen­
tial access, and is incorporated in an 
application profile to be introduced be­
low. Basically sequential access pre­
cludes the use of mass stores for effec­
tive random processing or handling of 

Fig. 2. Storage Classes: Cost vs. Capacity. 

This schema defines the general pro­
ceSs that must be followed in the 
throughput analysis, but it allows for 
the details to be worked out using the 
best or most appropriate tools avail­
able. The schema identifies the critical 
parameters that must be determined, 
but does not commit one to a specific 
technique of determination. 

Two application characteristics that 
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structured or indexed files. 
More sophisticated techniques such 

as simulation could be used as schema 
elements to widen the range of appli­
cability. 

Storage capacity. The gross storage 
capacity of a mass store is reduced by 
the space requirements of error detec­
tion and correction codes, housekeep­
ing data, and provision for leaders and 

bad spots. These requirements total 5-
10% of gross capacity, leaving 90-95% 
available to the user .. 

In a mass store, the recording 
medium is subdivided by the control 
software into allocation units. The 
space required to store a file is made up 
of an aggregate of allocation units. 
Each allocation unit can be used with 
just one file at a time, and is thus 
analogous to the allocation of a track 
or cylinder in a disc system. 

The size chosen for this unit repre­
sents a compromise between space effi­
ciency and processing efficiency. If the 
size of the unit of space allocation is 
too large, the effective user capacity 
will be reduced significantly, possibly 
by as much as 33%. The impact of the 
overhead data and of the allocation 
unit size is shown in Fig. 5 (page 57). 

By way of illustration, it is interest­
ing to note some potential trades possi­
ble with the Grumman Masstape Sys­
tem. For allocation unit size A, alloca­
tion units are such that the beginning 
of any file can be accessed in· an aver­
age of less than a second (in the ab­
sence of any conflicts); however, stor­
age utilization is relatively low. For 
size B, storage utilization is much im­
proved, but average access time to the 
start of the file is increased to about 
five or six seconds. Grumman plans to 
implement allocation unit size B. 

Maximum available system capaci­
ties range from 88 gigabytes* in the 
Precision Instrument's Unicon, 
through 110 gigabytes in Grumman's 
Masstape, to 362 gigabytes for the 
Ampex TBM. 

TBM and Masstape allow one to add 
on-line capacity in units of 11 giga­
bytes and 14 gigabytes respectively, 
thus allowing relatively easy matching 
of capacity to application requirement. 
The Unicon has no incremental capa­
bility-each system provides exactly 
88 gigabytes. 

System costs. Basic hardware prices 
are in the range from $400K for a 14-
gigabyte Masstape system to $4.6 mil­
lion for a 362-gigabyte TBM. Both 
Masstape and TBM provide a series of 
intermediate price levels which depend 
on both capacity and throughput 
capability. Unicon costs $1.6 million 
per 88 gigauytes. 

Directory alternatives. A mass store 
usually contains a directory which lo­
cates by name large data units (like 
files) for host programs and users; au­
tomatically manages allocation of stor­
age space; and implements access and 
security controls. The user is thus iso­
lated from the details of specific hard­
ware and volume assignments and the 
mass store can allocate its resources so 
that optimal system performance is 
achieved. 

* 1 gigabyte = 1 billion (1012 ) bytes 
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Trillion Bit 
Memories 

areas for mass store technology include 
semi-archival storage for time-sharing 
usage, and also installations containing 
several IBM 2314/3330 type disc sys­
tems. In these cases, storage volumes 
required are in the range of 2-20 bil­
lion bytes-below the lower limit of 
the profile. A system that provides in­
expensive storage at this capacity level 
can be called a mini-mass store. How­
ever, current mass store technology is 
over-engineered for a mini-mass store, 
and as a result, implementation costs 
exceed any possible cost savings. 

Fig. 6 summarizes the match of 
each of these application areas to the 
profile. 

Conclusions 
In summary, the major considera-

tions that must impact use of mass 
stores employing current technology 
are that: 

1. The analysis and prediction of 
the performance of mass storage 
systems is at least as complex as 
the analysis and. prediction of 
the performance of current 
computing systems. Mass stores 
are not just another peripheral: 
they will dominate multiple-ma­
chine computing facilities and 
networks. The performance of 
an entire facility or network will 
be limited by the performance of 
its mass store. Thus, the industry 
cannot afford to fail to manage 
mass stores as it has sometimes 
failed to manage computing sys­
tems. "As they increasingly 
corne into use in the near future, 
the current piecemeal approach 
to using such [mass storage sys­
tems] will almost certainly lead 
to disaster. "15 

2. A large cash investment involv­
ing a long payoff period is 
needed to implement a system. 
The investment falls in the range 
of one-to-two times the cost of 
the basic system, e.g. as much as 
$2-$4 million. Costs involved in­
clude raw hardware, host and 
mass store software develop­
ment, system integration, and 
implementation. The payoff pe­
riod is likely to· be three to five 
years-long enough that there is 
a risk that technology develop­
ments might economically out­
flank today's systems. While the 
exact course of such develop­
ments cannot be predicted, they. 
cannot be overlooked. 
Exceptional conditions can al-

15 Lynch, W. C., "Operating System Perfor­
mance," Communications of the ACM, Vol. 
15, No.7, July 1972, pp. 579-585. 
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leviate the discouraging eco­
nomic picture. For example, in 
Telops it was expected that a 
major cost savings would be over 
$2 million annually for raw 
magnetic tape. 

3. Mass stores have several tech­
nicallimitations, including: 
(a) The inability to handle on­

line transaction systems, 
random processing, and 
structured files. 

(b) A lack of measurement and 
prediction tools which al­
low one to refine through­
put and cost studies to 
more sophisticated levels of 
detail than those presented 
earlier. 

(c) Over-engineering for stor­
age requirements in the 2-
20 billion byte range (the 
mini-mass store range) . 

(d) The need for software tai­
loring and development for 
use in each specific installa­
tion. 

( e ) High technical risk-result­
ing from little user experi­
ence. 

Thus mass stores present a major 
challenge to the computing com­
munity. Successful responses to the 
challenge will use significant technical, 
economic and management resources. 
A maturing process of several years is 
foreseen before mass stores will per­
form adequately over the entire spec­
trum of large volume data storage en­
vironments. 
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Certain brands of old 
tapes may have 
an error rate 
as high as 20% 

On the 
Reading of 
Almost every computer installation in 
operation today continues to increase 
its holdings on magnetic computer 
tape. Some of these installations con­
tain a library of tapes dating back to 
the early 1960's. Depending on the 
type of data, size, and activity of the 
library, these computer installations 
now possess thousands of reels of mag­
netic tape originally purchased, written 
and stored five or more years ago. 

Aging magnetic tape is becoming a 
concern as installations ponder the 
condition of what may be irreplaceable 
data. Recovery of data from very old 
magnetic tape is a problem that we will 
undoubtedly all have to face some day. 
With increased activity on all fronts of 
the mass storage horizon, that day may 
be closer than we think (see Refer­
ences) . 

One element of the Department of 
Defense (DOD) now stands on the 
threshold of just such an undertaking. 
Employing a totally new concept of on­
line massive storage in the trillion bit 
range, l data stored on thousands of 
reels of very old magnetic tape must 
now be read into a new storage tech­
nology. The transfer process involves 
fetching a tape from the library, then 
mounting and reading its data. Many 
tapes are old, some worn and dirty, 
others low bid and still others written 
by tape drives of unknown compatibili­
ty and alignment. 

This article documents results of an 
experiment into the reading of very old 
magnetic computer tape. It attempts 
answers to two important questions: 

1. What success can be expected in 
reading very old tapes? 

2. What can be done to circumvent 
the read errors encountered? 

Since this was an operational experi­
ment as opposed to a laboratory study, 
actual causes of read errors encoun­
tered were not fully investigated. 

1 R. B. Gentile and J. R. Lucas, "The TABLON 
Mass Storage Network," 1971 Spring Joint Com­
puter Conference, AFIPS Press, p. 345. 
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