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Editor’s Note

This issue of the Journal represents a departure from
our usual practice of presenting a series of user-re-
lated articles. One major feature article is presented
with two reviews by user group members. This ap-
proach provides an indepth look at one idea and
appropriate comments from our membership.

We will continue to present relevant material for the
membership’s consideration. Your suggestions
and/or comments are always appreciated.

John R. Ray
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@ Critique of

Programming for Performance

Martin Gorfinkel
LARC Computing
Los Altos, California

The article by Jim May is long—and contains many
valuable and thought-provoking suggestions and
ideas. It tempts a long response.

The article presents, in clear terms, opinions on a
variety of topics relating to programming the HP 3000.
If the reader is stimulated to think about his or her
own programming practices much will be gained. It is
important to publish well-formulated articles of
opinion on computing. The reader should be alerted
to accept ONLY those portions of the article that
seem to be both (a) sensible and (b) applicable to the
task at hand. May does a good, but implicit, job of
alerting with his last assertion of the introduction.

Languages

ORTRAN and COBOL are the subject of tremendous

ias by most programmers. Both languages actually
run fairly well on the HP 3000. | agree entirely that the
most important consideration is to write in the lan-
guage that makes you most comfortable.

I find COBOL a very tedious language to use.
However, when | had to maintain/improve/update a
COBOL program written by someone else—it was not
difficult. Similarly, a well-written FORTRAN program
does have some structure and is possible to maintain.

SPL has been maligned by Hewlett-Packard for a long
time, and May continues the tradition. It is possible to
think of SPL as the assembly language of the
HP 3000—and to use it in that fashion. It is also pos-
sible to use SPL as the ALGOL dialect on the HP 3000
without ever using the low-level features of the
language. In its latter form, | find SPL to be the struc-
tured language for easy (and non-tedious) pro-
gramming.

Subprograms

May makes a clear distinction among subprograms,
process handling, and standalone separate programs.
| would blur that distinction. The important point is: a
program must be structured and broken into manage-

"ble tasks.
q‘he tools fordividing a programming job into manage-

able tasks include: SUBROUTINES, PROCEDURES,
separate processes, and entirely separate programs.

The programmer chooses the appropriate tool
depending on the magnitude of the task and the
frequency with which the task must be started and
stopped.

May advises against using the system SORT program.
His example is one in which the stand-alone SORT is
called twice (or more) during the processing cycle and
a user program operates on the data in the middle. An
alternative scenario would have a single call to a
SORT either before or after processing by the user
program. In that case the convenience and efficiency
of the system sort may well outweigh the inefficiency
of additional reading and writing of files.

Utilities

The system SORT is in this class, as are V/3000, the
IMAGE routines, etc. The point is made that a good
programmer could improve on the performance of
V/3000 for a specific application. The converse is
more often observed: a poor programmer produces
less efficient code than is to be found in the system
utilities.

An Example

We at LARC have written a system for use with politi-
cal campaigns, membership organizations, etc. It
uses an IMAGE database to keep track of names,
addresses, contributions, membership on
committees, etc. One program, about 4,400 lines of
SPL, handles the data collection with V/3000 screens
and produces output reports.

The database contains five manual sets, one auto-
matic set, and eight detail sets. There are twenty-four
VI3000 screens used for data collection and report
specification.

A tremendous variety of reports is required from the
system. It must generate reports on contributions for
government agencies, thank-you notes to
contributors, mailing labels, letters, rosters of
supporters, etc. Report items must be sorted by
county, by ZIP code, by city, by last name, etc.

The system could not have been written within
reasonable time and cost limits if all of those features
had to be written from scratch. The solution was to
program a very crude report writer, with no sorting
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capability, into the system. The system writes all its
reports to disc. A general purpose sorting program,
also written at LARC, was used to sort the reports.
Printed output is generated by TDP/3000.

Our sort routine is able to sort blocks of records and
keep the blocks together—even when the blocks have
varying numbers of records. (Thus a list of addresses
can be sorted by ZIP code with the multiple lines for
one address held together. An address block will con-
tain from three to eight records.)

Our sort utility and TDP were working well prior to the
development of this system, thus reporting required
minimal debugging. There is some loss of efficiency
as a report file is written, closed, opened by the sort
routine, closed again, then re-opened by TDP. That
loss is small compared to the advantages gained in
programming time, lack of debugging problems, and
reporting generality, achieved by using the previously
developed tools.

Optimizing

Any program that is going to be used repeatedly is a
candidate for review/rewriting/optimization. Three
questions should be addressed in planning that
review: (1) who does it; (2) how often is it done; and (3)
what do you look at.

Ideally, a programmer other than the author of the
program is assigned to the review. In programming, as
in writing text, it is very much easier to find the errors
and the places for improvement in someone else’s
work. A side advantage for the installation is that two
programmers, rather than one, are familiar with the
details of the code after a review.

With large programs under continuing development,
the review cycles should alternate with enhancement
cycles. If version “n” of a program contains new fea-
tures and bug fixes, then version “n+ 1” should be a
clean-up version with improved code and no new
features.

May covers what to look at as a program is reviewed.

Futures

The good programmer must consider the future of the
program. That consideration takes many forms: struc-
ture the code for easy maintenance; anticipate future
demands and provide the hooks for those in your
code; try to make the code understandable for the per-
son who will have to maintain (enhance) it; and DO
NOT rely on clever undocumented features of the
HP 3000.

Closing ({)

My main interest is how well a program runs rather
than how fast. It is more important to add the nuances
of user convenience than to speed up processing by
5%. (There must be a balance between function and
speed. A perfectly functioning program that takes two
days to process one day’s worth of input is useless!)

The rule for getting programs that function con-
veniently and in a user-friendly mode is: Have the
author (programmer) work with the program in produc-
tion mode.

If the program is to be used by data clerks, then the
programmer (a) plays data clerk and enters data; and
(b) works with the other data clerks and hears their
complaints/compliments.

There are two objectives, equally important:

¢ The designer/programmer should hear the com-
plaints and see the inconveniences in the
program so as to be able to improve it.

e The designer/programmer should hear the com-
pliments that will come from a job well done!

Someone who never has direct contact with a

program in production mode never finds out how

convenient it is to use. Features that might be easy ¥'!
implement and very important to the user are neve: -
noticed—thus never implemented.

If the programmer gets bug reports and complaints
through a filter and without any direct contact with
users, the compliments do not get through. The pro-
grammer gets no positive feed back on the product.
The result is a programmer burned out and unwilling
to deal with users.
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@ critique of
Programming for Performance

Ross Scroggs

The Type Ahead Engine Company
34 Rosal Avenue

Oakland, California 94610

415/835-5603

Very few HP 3000 users have unlimited computing
power that they can use without regard to cost:
They must extract the maximum performance from
their machines. Unfortunately, there are very few
HP-supplied references that describe how to
maximize performance. Programming for
Performance (PFP) is one of the few independently
produced papers that attempts to fill the gap of
missing information. (Though the author is an HP
employee, the paper represents a personal effort
and is not official HP information.) PFP should be
read as a high-level guide to areas of programming
on the HP where more thought and information will
yield increased performance. It is not a low-level,
nuts-and-bolts, discussion of specific topics. There
are other papers that address these issues, so all
1aterial should be read to obtain the complete
‘erformance picture. (The best source for
erformance papers is the proceedings of the 1981
IUG meeting in Orlando; the proceedings of the
1980 IUG meeting in San Jose are also useful.)

PFP makes a strong case for programming with
subprograms: This is the most important issue in
the paper. The technique simplifies design, coding,
and testing. The other papers should be consulted
for specific information on how to instrument sub-
programs to identify the one that bears the most
performance improvement work.

NOBUF file processing is gaining popularity as a
method to improve sequential access. The overview
presented does not address the specific problems
associated with NOBUF /O and in fact may give
misleading ideas about blocking factors. A problem
that isn’t discussed is how to access a file that is
used both sequentially and randomly. Using small
blocking factors with buffered 1/O makes random-
access programs simple and efficient; using
MR/NOBUF access to read multiple small blocks in
sequential access makes batch programs efficient.
You get the best of both worlds, but beware of the
associated problems.

The section on sorting introduces an idea that many
hard-core HP programmers use—process handling.
.} is an under-used technigue, and the sorting

sxample is a good illustration of the benefits to be
gained from the method.

Maintaining small tables of data in SPL procedures

that use PB arrays is a good idea; it allows fast
access to the data and is good modular design.
Maintaining the data in any form other than the
source is unacceptable; changing a data structure
by directly updating a USL file makes me shudder.
The SPL program given to illustrate the technique is
a poor example of the use of this language; look
elsewhere for a sample SPL binary-search routine.

The section on V/3000 presents some simple but
effective ideas on improving the response time to

the user. The idea of painting the next screen after

applying the edits to the current data, but before
updating the database, allows the user the oppor-
tunity to input data while the HP is processing. It
presents a user-education problem though; someone
must explain to the user that the ENTER key is
sometimes inoperable. Eveyrone's life will be con-
siderably complicated if users start to bang the
ENTER key several times for each transaction to
make sure that the computer received it. It should
also be pointed out that character mode with for-
matted screens may, in fact, give the user better
performance than block mode. There is more
immediate response to errors and special
conditions; the user doesn’t waste time filling in the
entire screen to discover that the transaction is
invalid. At the expense of some increased
processing, the user can be guided through the
form, filling in only the required fields, and the
program can skip the fields that are unnecessary for
this transaction. There is a corresponding
savings—all those empty fields are not transmitted
to the computer.

Choosing the right language for a programming
project is important; and PFP says just
that—choose the right language. Number crunching
in COBOL just doesn’t make sense; FORTRAN has
it wired. It should also be pointed out that the new
transaction and report-writing tools are now an
important alternative to any existing programming
language. Use the right tool for the job: Learn a new
language for that new 10,000 line project; don’t use
BASIC just because you know it.

A performance tool that got little mention was
segmentation. Segmenting a program correctly is
fairly easy, but it won’t dramatically improve
performance. A poorly segmented program, though,
doesn’t perform well. Spend a few minutes with
segmentation; it doesn’t hurt.

| recommend this paper to people concerned with
getting maximum performamce from their HP, but
consult some of the other reference material avail-
able for some of the low-level tips and techniques
that will help implement the ideas presented here. |
hope that PFP will inspire other HP people to write
down their ideas; there is no end to the need for
information of this type.
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