
WORLD HEADQUARTERS POUGHKEEPSIE 

Memorandum to: Mr. D, W. Pendery October 2, 1956 

Subject: SWIFT Tape Systems 

While thie memorandum is addressed to Mr .  Pendery, the intent 
is to eaarch out the reactions of every membel' of the Data Processing 
Syeterns Planning Department to the problems involved in the design of a 
SWIFT Tape Symtem. 

The hope is that thie memorandum will serve as a door opener to 
the vaet aource of know how available throughout the department and that 
ae a department, the best poereible functional design objectives can be deve-
loped for the S W W T  System along with reasonable yardsticks a8 to  their 
value, There are eeveral areas in which Product Planning is particularly 
conearnad. Before describing theae areas ,  however, it 8 e e m ~  advisable 
to  deecribe the progress of the SWIFT program to date. 

SWXFT "Tarrk Force" 

We a re  all aware of the fact that during the laat month and a half, 
Engineering has placed coneiderable emphasie on the SWIFT program 
th rwgh  P group known as the SWIFT IITaek Force, Thie group has been 
mads up of three members of Computer Planning, Weekly their progress 
has been reviewed by a board from the Engineering Department. The 
meeting on Monday, September 24, 1956, w a s  the f i re t  meeting in which 4 
member of Product Planning was present. 

The,major emphasis of this group hae been to investigate the 
poerribte extenrion of known tape and tape drive principltsa in obtaining 
higher effective tape epeeds. The development of tape ~iystemm has 
lagged somewhat behind the progrerr mads in the a rea  of computer design, 
The argument for a tape improvement program has been that while an im-
provement factor of two or three times 727 performance might be the most 
derirable if obtained quickly, such a program would require complete re-
derign of the 727, If complete redesign is necesBary, i't ie reaeonable to 
a#mrna that for the same money, a epsed increase of 5 o r  10 might be 
poa sibls, 

The purpoaa of the SWIFT ttTaskForce" has been to make a pre-
liminary investigation to estimate what the cost eitspping stone picture 
might be when related to various improvement ranges, -

:&2 While nq definite spatcificatione for the sysrtem have been named, 
roma yardrticke have been derived for an Engineering group which has 
been recently set-up under the leadership of Mr ,  T. L, Vinson. 



The S W I F T  System 

A S W I F T  Tape System will include not only a tape drive, but also 
a synchronizer to make up a complete input aystem for a computer. The 
synchronizer will be capable of handling not only SWIFT Tape drives, but 
a lso 727 tape drives. It will probably also be neceseary to provide a means 
for handling SWIFT Tapes on an off-line basis. 

Complete Specifications Deadline 

The date now being se t  for f i rm epeciffcationa for the entire 
SWIFT sycstem is December 1, 1956. 

Design Objectives for SWIFT 

In meeting the specification8 deadline, Product Planning must 
supply answers in several areas  for SWIFT. The areas  now under con- 
sideration are as follows: 

1, End of File 

0 Developments, particularly in the 704 area, have revealed that a 
completely new end of file philosophy will evolve ;in a11 IBM large scale 
systems. The use of several  reels of tape in a job show that end of 
real and end of job should be separate configurations. The growing 
uae of multiple file techniques not only in scientific applications, but 
ale0 in commercial applications, indicates that there rehould be 
several different configurations for end of file, These configurations 
seem very poesible in EL SWIFT Tape System. x 

How many configurations should there b@**.--.---.---
d-? 

2. Rsele Which Look Like Continuous Reels 

Multiple file techniques a r e  now being used in the 704 area  to 
make a eerier of small Jobs look like one large job. The programs 

stacked up on tape one after the other so that several hours of 
operation n a y  be poresfble with one continuous stream of tape data 
coming into the computer, It i u  now posrsible to switch tape drives 
through program control when one reel ie completed. I t  seems 
poersible for 8 S W I F T  syetem to allow the computer to handle tape 
drive @witching automatically with a minimum of programmed 
houeakesping. 

mailto:@**.--.---.---


Along with this, cartridge loading, and provision for magaaine 
loading would also be helpful, Should prov' ions for automatic tape 
drive switching be made in SWIFT system8%hile the cost ehould 
not be great, how much should such a provision be worth? 

3. Read Backwards 

Many scientific customers have requested the ability to read 
backwards, In their applications they must often make calculations 
in both directions on a table of data in order to establish the reliability 
of the approximation equations used in the calculation. A small  
group in this department, namely, Miss B. McDonough, Mr. W. 
English, and Mr.  R. Goldfinger, has astablisrhed that it is also of 
some value in commercial applications. These problems fall into 
the a rea  of sorting, table searching ineomputer - type routines, 
restart procedures, output tape checking, and linear programming 
as applied to commercial applications. 

The ability to read backwards is not an easy feat to accomplish 
in the 727, Should it be provided far  in a SWIFT tape syste 
how much is it worth? 

4, Searching Mode 

There a re  a good many tape applications which reeemble random 
access jobs. Very often these applications not only require searching 
through a table of data, but also require duplication of the inactive re. 
cords on an output file. A seamhins mode would haw some value in 
theee applications. When the file does not have to be duplicated, a 
high speed seqrching feature seems most desirable. However, when 
the file must be duplicated, the tape still muet move elow enough to 
allow duplication of the information on the output tape, In this appli- 
cation, a searching mode would only eerve to free the computer from 
making a comparison on every record, The overall tape epeed in 
searching would be no greater,  

What kinds of searching modes should be specified for the SWIFT 

A t  present, the Engineering thinking on peripheral equipment for  
the SWIFT syrtem 8eemsr to be based on the conjecture that high epeed 

' SWIFT tape drives will be ueed primarily on the main computer. 
SWIFT tapes would be almoet alwaye read and be written on the main 
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computer, Tapes for low speed operation in peripheral equipment 
would alwaye be read o r  written on 727 equipment, It certainly 
111eem8desirable to allow SWIFT tapes to operate in an off-line 
mmner .  The use of present techniques would make this rather ex-
pensive, If off-line operation for SWIFT t q e s  ie  necessary, how 
much is it really worth 3 8,&% 

6- UALC TDS 
6 .  The Confine8 of the System 

In the input-output pharse of computer operation, both SWIFT 
tapes and 729  tapes will be ueed. In the design of a synchronizer 
for the input-output, reasonable limitations must be set  fo r  the 
number of d r i  e r  to be attached to the system. How big a aystem 
do we need? ow many SWIFT tape8 and 727 tapes must be included 
in the computer input-output system? %r & a o  s ,b~ 5 s ?  's 

7, Reel Capacity 

With the higher packing which will be inherent in SWIFT tapes, 
much more information could be placed on a 2400 foot reel of tape, 
This is desirable for  long jobs, but alot of jobs which must be kept 
separate would fill only a amall amount 0f.a reel. 

How big PI reel should we we Rave to offer different 
length reels ? a-. 160-307J F-
8. Reliability 

One of the chief concerns of the SWIFT program is to provide 
tape drives and tapes with higher reliability than present standards. 
In attaining this goal, two poreibilitiee a re  evident. The f i rs t  is to 
provide added checking bit's ar used in a Hamming or  similar code 
for single e r r o r  correction, double e r r o r  detection. Secondly, 
would be a provision for a two gap head. Such a head allows immediate 
checking on information written on a tape so that its accuracy may 
be eatabliehed a t  the time of it8 writing rather than .when it is, used 
in a reading operation aome time later, In addition to this, i t  would 
seem advisable to provide Cuetomer Engineering with better tools 
for their emergency work on the machine. For instance, it  might be 
posrible tprprovide a paper tape in the SWIFT tape drive which would 
record e r rore  in particular tracks. Such information would be very 
valuable to Curtomer Engineers in correcting breakdowns. What 
other provirions of thir nature might be poslsible? 
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9. 	 Actual Speed 

Po8sibly, the biggest question in the SWIFT program is still, 
what speed ranges a r e  really desired for present computer opera- 
tion, It may be possible to offer a SWIFT tape dr ive at severa l  
speeds. If so, the desirable ranges of speed must be established. 

Fu r the r  Coneiderationrs 

The above a r e a s  a r e  the a r e a s  now under consideration in this 
department. Are there  any other areas which have been so far neglected? 
If so, it is particularly vital that these a reas  be turned up quickly. 

Any contributions, either new ideas or  extrapolations of old 
ideas,  will be greatly appreciated. * 

It is also hoped that some good technique8 will be turned up for 
making good yardeticks to measure  the value of the design specifications 
fo r  the SWIFT system. 

PRM:pv 	 P. R.  Mort 
cc: 	 All  members  of the Data Processing 

Systems Planning Department 
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