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ABSTRACT

This paper is intended for former nainfrane
users who now use PCs for their data processing.
It is a continuation of a paper we presented at
SUG 21, which described our switch to the PC
platform the considerations we made, and the
probl ens we encountered. Here's what we've done
since then- especially new innovations initiated
and probl ens encount er ed.

The O fice of Textiles and Apparel (OTEXA) of
the U. S. Departnent of Commerce has noved all

dat abases and all conputer progranms fromthe N H
mai nframe conputer systemonto a PC based
system Details on this transition can be found
in our paper in the SUG 21 proceedi ngs.

Since we've devel oped this PC- based system we
have become nore proficient in witing nore:

- ef ficient code(using indexes and advanced
data step statenents).

- el aborate SAS macros and macro w ndows to
aut omat e production and data queri es.

- el egant applications that tie SAS software
prograns with other software applications.

As well, this paper will elaborate on
probl enms encountered and i deas that
are bei ng pursued.

We use the OS/2 and Mcrosoft Wndows 6.12
versions of SAS software, along w th nost
commonly used PC software on a quad Pentium Pro,
dual Pentium and PentiumPro PCs with multi-

gi gabyte hard drives and nmultiple CD-ROM units.

INTRODUCTION

The U. S. Textile Program of the Dept. of
Commerce is concerned with the health of the
donestic textile and apparel industry. The
program nonitors and establishes inport
agreenments with other countries, assesses the

donestic industry, and pronotes market

expansi on. The evaluation of the U S. textile
and apparel markets and inports fromall
countries, category by category, allows for the
identification of potential market disruption
here in the United States. Analyses of the
donestic industry may determ ne that market

di sruption or the threat of disruption exists.
Such a conclusion may |lead to the establishnent
of inport quotas for specific comodities and
countries.

The Textile Informati on Managenent System (Tl MS)
began in 1978 by congressional nandate. TIM
produces all of the Textile Program s periodic
reports on time, and maintain an easily
accessible collection of databases for tine-
critical, situation-specific query and anal ysis.
About forty on-site Commerce international trade
prof essi onal s and econonists view these reports
on their PCs via a recently inplemented object-
oriented software application on the LAN and on
CD/R discs. Currently, this information is

bei ng processed on a quad PentiumPro File
Server running OS/2 Warp Server SMP. TIMS is

i mpl enented by two computer programer anal ysts
(the authors) and a conputer assistant.

We operate out of a studi o/l aboratory/workshop
environment, dabbling with and researching
various hardware and software technol ogi es,

desi gning data processing systens, witing code,
pul l'ing chips out of nother boards, assenbling
PCs, searching computer science information
bases, and envisioning the future of information
technol ogy. SAS software is used to create and
mai ntain the i nport and export databases and to
produce the TIMS reports and data tables. Mbst
of these reports, some of them nunbering
hundreds of pages, are generated nonthly and a
few weekly. Ad hoc reports ranging froma few
pages to a few hundred are generated on a daily
basis for OTEXA professional staff.

For nore details on how we becane a PC-based
data processing shop, see our simlarly named
paper (i.e., Part I) in the SUd 21 proceedings.

WHAT WE HAVE DONE SINCE SUGI 21

Since we've devel oped a PC-based system | ast
year, we have become nore proficient in witing
nor e:

- efficient code (using indexes
and nore conplicated data step statenents)

- el aborate SAS macros and macro
wi ndows to automate production and data
queries (and sone non- SAS macr 0s)

- el egant applications
that tie SAS software prograns with other
sof tware applications

O course, as with any newl y-created conplicated
data processing systens, we have encountered a
few problens. After solving these problens, we
will anticipate the future (vision), enhancing
our prototype conputer system

Efficient Code-

During the years of using exclusively
mai nframes, code efficiency was not a nmjor



concern for us, since the NIH Conmputer Center s
raw power could nore than conpensate for any

sl oppy codi ng and because nost big jobs were run
overni ght. However, as we noved applications to
a 486 PC (then to a dual Pentiumand later to
our present quad Pentium Pro PC), we no | onger
had that luxury. Having |ess horsepower made us
better programmers. W had to tighten up our
code or processing our applications would take
too long. In our information environnent,

anal ysts need their data reports i mediately.
Obvi ous efficiency steps include judicious use
of keep and drop statenents to limt the sizes
of these data sets. Additionally, renoving
superfluous code such as unneeded sorts was

hel pful. Witing nore conplicated SAS data
steps is another way to speed up our processing,
specifically nmore intensive uses of @ (input
record holds) in the input statenent, where
clauses (after indexing data steps), creating
generic code to read any dBase file and using
dynami ¢ date exchanges to nodify Quattro Pro
spreadsheet s.

When we read U.S. export data, involving
mllions of records with about 200 characters
each, we need to extract out those with specific
Textiles and Apparel commodity codes. This Data
step may take up to four hours to process on a
dual Pentium PC. By using the @function, we
read in only part of the record to see if the
schedule B value is in the right range. If it
is, then we read and output the entire record.
This sinmple coding change al one dropped this
Data step from four hours to about one hour.

When we create permanent SAS data sets, we now
index them Mdst of our queries involve
particular countries. On the nminfrane, we nade
two types of inport data sets. One would
contain the inmports for a nmonth, the other for a
particular country for a year. Thus, if one
wanted to see all of Chinas inports for a year,
it would not be necessary to read sequentially
twel ve nonths of data for all countries, but
only one data set for China. However, on the
PC, we create only the nmonthly inport data sets
but indexed on the country variable, saving a
consi derabl e amount of storage space. For a
year s worth of China inports, we still read
twelve large inport data sets, but not
sequentially. The time required for our data
queri es have dropped from m nutes to seconds.
When runni ng several data queries, the
timesaving will be significant and throughput
speedi er.

Anot her speed enhancenent, unavailable to us in
a batch-driven mainframe environment, was
running SAS interactively. Rather than
scheduling a SAS job, we were now assured of
being on top of the job input queue since we're
runni ng nost of our conputer prograns from our
own desktops, using our OS/2 Warp PC only as a
file server. Even better, we could run any
portion of a job at will, at a substantial tine-
savings. For instance, we could subnit a job
that filters out gigabytes of data, manipul ates
the extracted data, and then prints out reports
fromit. It nay take thirty mnutes or nore to
extract the data needed into a tenporary SAS
work data set. After that, additional code
could be submitted fromthe clipboard, using
various procs. This is particularly useful if a
m stake is nade in the code after reading all of
the input data. |Instead of resubnmitting the

entire job, only the part after the corrected
code needs to be.

Anot her enhancenent was setting up generic code
to read any dBase file. Using the @function,
we read information off the first record of a
dBase file and use that to generate the input
statement with SAS variabl e names derived from
the dBase fields. This step makes it easier to
mai ntai n non- SAS data sets and their associated
prograns. |If we change the dBase field |ayouts,
we don t have to change the SAS prograns. As
wel |, we skip converting the dBase files to
ASClI| text before reading it using our SAS
progranms. W have witten code to wite SAS
data sets to dBase files directly within the
program reading information off of the Proc
Contents of a SAS data set.

Anot her technique to interact with non-SAS
software is to use Dynanic Data Exchanges (DDE).
Using this advanced SAS feature, we can wite
SAS prograns to update Quattro Pro spreadsheets.
Oten anal ysts need filtered SAS datasets in a
spreadsheet format so that they can manipul ate
the data thenselves on the fly. Oten they Il
need to cal culate new fields such as percent
changes subtotals or to create |line graphs on
time-series data.

SAS Macros and Macro Windows-

On a mainfrane, we have used WI bur(a nmainfrane
type of text editor) to open up SAS program
tenpl ates, edit and then submt themfor
processing. This handling of prograns incurs
the risk of accidentally saving these tenporary
nmodi fications to the original prograns. As we
becone nore sophisticated programmers, we set up
sinple runstreans that queried us for paraneters
and then submitted these jobs in batch nmode. On
the PC, using nacros, macro wi ndows and ot her
features of OS/2 SAS, we can set up nore

conpr ehensi ve techni ques to process nonthly and
weekly production and create queried reports,
with little chance of the kinds of error you can
make when wor ki ng hastily.

Usi ng macros and nacro wi ndows, we have done the
fol | ow ng:

1. Created program icons that the user can click
on to subnmit a job (increasing ease of use).

2. Wen one clicks on these icons, several macro
wi ndows appear, prompting the user for
parameters |i ke tine periods, country nanes,
commodi ty codes, and type of queries (decreasing
human error).

3. Since these icons can be run on the LAN, the
first macro wi ndow asks for the user s nane.
Based on the user nane, the |libnane and fil enane
drive designations (macro variabl es) are napped.
That is, for person A the inport data sets

m ght be on their S: drive, while for person B,
it might be their Z: drive on the LAN. The
macros in the prograns take care of this
housekeeping.

4. On the mainfranme, the user nay save copies of
their programs with their particular paraneters
into another file to run later. This step

avoi ds the nui sance of retyping conplicated
queries such as those requiring several dozen 10



digit commpdity codes. Since only the macro
field values are saved, reruns al ways use the
nmost current version of these prograns. Wen
rerunni ng these programs, one still sees the
sane Macro wi ndows, but the paraneter are
already filled in as a default. O course, the
user can change those val ues, as necessary.

5. One drawback of Macro w ndowed code is that
the user has less control in nodifying the
program subject to what nacro vari abl es appear
on the screen. To nost users, this is not a

hi ndrance. However, to advanced users who know
SAS codi ng and want to nake major changes, this
could prove to be unworkable. W added an
option to add up to ten lines of code at the end
of the first data step where data is extracted
based on these parameters values. This
addi ti onal w ndow shoul d take care of nost

custom zed situations. As well, a macro w ndow
was devel oped to allow the user to deternmine
what variables will be used for report sorts and

control breaks. Making these prograns flexible
in spite of the rigidity of macro wi ndows is an
ongoi ng process

6. Wthin OS/2 SAS are external references to
non- SAS code. |f one wanted to read a 9-track
tape data set in nmonthly production, one woul d
have to use special tape software to copy the
file to an ASCIl file. One would have to set up
the software for the Irecl, blocksize, and the
conversion paraneter, the nane of the output
ASCI| file and its correct drive. Going through
these many steps easily could lead to many user
errors. Using nacros and the X statenment, the
tapes are automatically copied to the right
place in the right format when the SAS program
icon is executed. Qur production coordinator
only has to load the correct 9-track tape

7. Using the % nclude nmacro, we save chunks of
common code in a library directory. This
feature allows us to change sonme code in one

pl ace, rather than in several different
prograns.

Non-SAS macros -

After successfully using SAS macros, we have
begun to design macros in other Software
applications. One applications is create a
button on a Quattro Pro 6.0 tool bar that
enabl es the user to take bl ocked cells and save
themas an ASCI| file, selecting froma pick
list of different names. These files are
included with SAS generated reports as
footnotes, viewed through an application

devel oped by object oriented software. W re
currently working on simlar nmacros in
WordPerfect 6.1. Al of these nacros have the
sane advant age, conbi ning several keystrokes
into a click of a button or icon and then

sel ecting paraneter val ues

More elegant applications
Data Reports on LAN and CD/R Discs

Since we have left the mainframe environment, we
have devi sed better ways of querying and vi ew ng
our databases. Not having the large scale
printers of mainfrane systens forced us to give
up paper. Instead of distributing reports on
paper, some nunbering hundreds of pages, we have
devel oped Intranet and CD-ROM di sc alternatives

On the LAN, the analysts can view all of our
reports by clicking on an icon. This click
starts up object-oriented applications, witten
usi ng Del phi, Visual Basic and Visual dBase
software. The user can now view the reports in
exactly the fornmat as the forner hard copies
but with the advantage of seeing different

pages faster than flipping through paper and
havi ng data query search capabilities

We have put all of our published reports on CD-R
di sc, using the same software. W could have
created the sane presentati on software using
SAS- AF software, but this idea would be

i nf easi bl e, because of the problens of bundling
SAS execut abl es on these CD-ROM di scs. W
understand that the SAS Institute is working on
this problem primarily froma |egal standpoint
on licenses. On paper-published reports, we
process a lot of forms and then wait until the
data press rel ease date before sending themto
the printers. After a few weeks, we will receive
several boxes of publications and then send them
out to our custoners. Now, we produce CD-R

di scs on our CD-R duplicator and start sending
them out on the press rel ease date, selling them
for a small fraction of the hard copy price and
requiring considerably | ess paper work. As

wel |, our analysts frequently travel and they
now can carry all of our publications in a CD-R
disc, rather than a large stack of bul ky paper
reports.

Internet Applications

We have created an OTEXA honepage and put sone
of our nost inmportant publications on it, in
addition to selling themon CD R discs. Since
most of our files on our honepage involve
several files with HTM. formatted data, we have
witten SAS programs with clever nacros to
convert parts of our SAS data sets to ASCII wth
the HTML codes included. Updating our honepage
involves nmostly running a few SAS prograns and
then copying these SAS-generated HTM. files to
our Internet server

Problems Encountered

1. Macro debuggi ng- Wiile macros are extrenely
useful, they also nake the computer progranms
much nore conplicated. |In order to neke the
prograns nore readable, we have subdivided them
into different macros as nodules. The fina
nmodul e is the driver nodul e, which executes the
previous macros, based on macro vari abl e val ues
This style is simlar to structured top-down
design used by COBOL programmers. The ot her
problemw th macro-1aden prograns is that the
SAS | og does not produce |ine nunbers for code
within nmacros. This nakes finding errors nore
difficult since the line referenced in an error
may in fact be several lines of code

2. Printing- Printing in nobst software packages
seens to be a problem especially in SAS
applications. Sonetines it s a trial and error
process. Also, Proc Freq tables print only one
per page, even when setting the SAS option for
huge paper sizes. The printing problens are
beconming | ess significant as reports are
appearing on screens rather than paper

3. Encouraging analysts to shift their work
paradi gns- No matter how easy we can nake the
screen queries, sonme analysts still prefer their




reports on paper. It s nore portable for them
and they can easily mark themw th hand-witten
notes. W nmde printing a feature available on
their Object-Oriented view ng applications.

4. Persuadi ng analysts to use their mce- npst
of these PC applications require sone manual
dexterity fromthe users- pointing, blocking and
clicking with their mce. Sone users will have
problenms with that and a systens anal yst shoul d
anticipate that.

Future Directions
(Work in Progress)

1. Setting up system where anal ysts can
el ectronically submt queries (rather than on
paper) which autonmatically run in SAS and then
inforns the analyst when it is conplete.

2. Setting up Internet applications that
interact with our SAS databases directly,
instead of the snapshots of themin HTM. fornmat.

3. Hardware inprovenents:

A. More powerful PCs(beyond quad Pentium
Pros) and nore powerful software(CS/2
Warp Server4.0)

B. Auto-load printer labels for CD/R discs
(now we have auto-load capability for
only producing CD/r discs).

C. Mre hard disk space (you never have
enough) .

D. Faster and better CD/r drives
(12x have already conme out and DVD drives

will soon follow).

In Conclusion

Since we left the mainfrane environnent to a PC
based one, we have been exploring territory new
for everyone. Necessity (a PCwll never be the
equal of a mainframe in raw power) has forced us
to becone better programrers, squeezing out as
much efficiency as possible out of our code. W
have taken advantage of technol ogi cal
opportunities not found in the relatively static
world of mainframe conputing. W have devel oped
new ways of view ng data, using object oriented
sof tware, CD-ROM di sks, and internet/intranet
software. Paper has becone obsol ete.

We anticipate that technology will continue to
progress at this rapid rate, and we plan to

i ncorporate new conputer inventions as we

mai ntai n and upgrade our PC-based system By
next year, we should have enough innovations to
warrant presenting Part IIl of Creating a PC
Based System An Evol utionary/ Revol utionary/

Vi si onary Approach, SAS on the Wb.
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