of ABIIS maintenance routines are available to modify or
become aware of the current state of ABIIS software and
files. These routines make use of the file handler and ter-
minal interface routines, and are thus machine independent.

Minimizing Program Development Time

Although a high degree of machine transferability implies
little dependence on manufacturer supplied software, it was
decided to minimize program development time and cost by
making as much use of this software as possible. The depen-
dence is automatically minimized by the program hierarchy,
which has the effect of channelling all potential references
to manufacturer software through ABIIS routines, primarily
the input/output support routines. For example, a user may
ask for information regarding a specific blood unit. This re-
quest is received by a QUERY program, converted by the
QUERY processor into calls on the file handler, which fur-
ther converts it into calls on the input/output support rou-
tines, which finally convert it into a machine-dependent call
on the manufacturer-supplied disc read routine to procure
the appropriate disc record.

After consideration of factors such as machine availability,
time available for program development, and overall devel-
opment costs, the program development was begun on a com-
mercial IBM 360/50 time-sharing system. This approach
also deferred the difficulty of implementing a large software
system on a small computer, and enforced adherence to some
of the subtler aspects of machine transferability. When the
file handler and QUERY interpreter became operational on
the IBM 360/50, the system was transferred to the Sigma 2
computer.

The ABIIS is now operational, on a test basis, on the
Sigma 2 as a non-resident foreground task under their Real-
time Batch Monitor (RBM) operating system. During
ABIIS operation, RBM functions primarily as an input/
output processor, by initiating all requests to the hardware
and processing all hardware interrupts. Since RBM pro-
vides approximately 10K words for ABIIS, and ABIIS cur-
rently includes over 20K words of program code and con-
stants, the overlay loader capabilities of RBM are used ex-
tensively. RBM is also extremely useful during program prep-
aration, serving all the normal functions of a general op-
erating system, and allowing use of the disc file for source
and object program storage.

Conclusion

This article presents some of the considerations which led
to the development of a very general and highly machine-
transferable programming system for the solution of a specific
problem on a very specific small computer. The approach
taken entails considerably more effort than coding to a set
of rigid program specifications. However, since even “pro-
duction” business systems are changed almost as much as
they are executed, it is felt that the increased ease of modi-
fication soon outweighs the additional development effort,
and this is particularly true for a prototype system.

Finally, with respect to efficiency, the authors are firmly
convinced that an excellent design coded in a higher level
language (therefore, “inefficient”) is superior to an adequate
design coded in machine language (therefore ‘‘efficient™),
and that this is true even for systems programs such as the file
handler and QUERY interpreter portions of the ABIIS.
Since there is seldom enough time to do everything perfectly,
it is better to spend the time on the design. |
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NEW DUAL AUDIO TONE KEYBOARD
FEATURES TSI PROXIMITY KEY 3
FOR 100% GUARANTEED RELIABILITY

Compatible with telephone type push button equipment

TSI's new, all solid state, dual audio tone keyboard
brings the exclusive, ultra-reliable TSI Proximity Key
to designers and users of telephone-type communica-
tions, credit checking, stock quotation and related
terminal equipment.

Inclusion of TSI's Proximity Key eliminates the maze
of mechanical parts found in conventional equipment.
It insures totally reliable, non-contacting, wear free
operation. Key bounce is eliminated. There is no need
for a high current relay closure type of circuitry.

The TSI dual audio tone keyboard is directly com-
patible, electronically and mechanically, with current
telephone type push button equipment. It is available
in either 3” x 4” or 4” x 4” matrix operations using
12 and 16 keys respectively.

Full details including price and delivery schedules are
available upon request.

*PATENT PENDING
TSI MINI-LINE KEYBOARD

Constructed to the same high
standards and ultrareliability of
larger TSI keyboards, the TSI Mini ;
is designed for limited space ap- °
plications requiring thin line con-
struction.

TSI PROXIMITY KEYS — Available on an individual
basis in either single or muiltiple output configurations.

SPECIFY TSI PROXIMITY TRANSDUCERS

If you produce key punch, card reader, q_
should be using TSI Proximity Trans- /7 ;
.

paper tape or disc file equipment, you e
ducers . . . the most reliable and eco: A T3%.
nomical method for parity checking, o
rack peak detection, displacement sens-
ing and hole detection. Sizes from X,” o
0.D. to %4” 0.D. )

WE CAN DELIVER UP TO 5,000 UNITS A WEEK
For keyboards write for Bulletin K-9000-A;

for Proximity Transducers Bulletin PT-4000-A;
or telephone.

T S| X

TRANSDUCER SYSTEMS, INC.
Easton and Wyandotte Roads Willow Grove, Pa. 19090
(215) 657-0655

Designate No. 16 on Reader Service Card
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