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Abstract

STF3PRO is a SAS AF application which
generates data products based on the
1990 census Summary Tape File 3. It
currently supports four basic kinds
cf reports which it can generate for
a broad range of geographic universes
and levels of geographic
summarization. The key to making
this application work was to be able
to present the user with custom
selection menus which could be
dynamically built in response te the
user's replies to earlier questions.
A SAS data set was created containing
the basic information required to
build these custom selection lists,
based upon our current file holdings.
Because this data set contained over
1500 observations we were concerned
that it would be very slow if we had
to dynamically query it in order to
build the selection lists, but -our
experience has shown that this is not
a problem. Issuing a SQL call to do
SELECT UNIQUE/ WHERE queries and
display a selection list based on the
result takes less than a few seconds
cn cur MVS system. The application
builds complete job streams which are
then submitted for batch processing.
Planned enhancements will allow us to
create data extracts as well as
report products from the files we
access,

Introduction

As a data center charged with the

mission of disseminating data
gathered in the 1990 Census of
Population and Housing, the Urban

Information Center, acting in its
role as the data develcpment unit
within the Missouri State Census Data
Center, developed or imported a
number of software products related
to this mission. By far the most
widely used data product from the

decennial census is the summary file
reporting characteristics of the

population taken from the "long form"
questionnaires, known as "Summary
Tape File 3", or "STF3". The
software we chose to use were four
report generators, all written in
SAS, which displayed selected data
from each record on an input STF3
file (SAS data set.) We wanted to be
able to generate custom reports - for
specified geographic universes and
for specific levels of geography {and
for one of the modules which
supported it, specified data tables)
- using each of the four. We _spent
several months doing such reports on
an ad hoc basis before deciding that
we needed a more systematic way to
generate the reports. The STF3PRO
application was originally developed
as a tool for our staff to use in
generating these reports for our
clients (the old fashioned client-
server model). It was later modified
tc make it more user friendly so that
some of our users with little or no
knowledge of SAS or MVS job control
language could use the system to
generate the reports themselves.

Our computing environment was MVS/TSO
using SAS6.06 (now 6.07), running
mostly MVS batch applications. oOur
application was written in Screen
Control Language for use in a TSQ/SAS
DM environment, but the results of
running the application were to be
submitted as MVS batch job streams
which would actually generate the
reports {(which were often of
substantial length and not
appropriate for an interactive mode.)
Qur software development was
simplified by the fact that all of
the data we needed to access for the
reports were stored in catalogued SAS
data sets with careful naming
conventions for both the - data
libraries/data sets and the variables
on those data sets.
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The DATAPROS Data Set

Cne of the Xkey features of the
STF3PRO application is the use of a
SAS data set to driwve the
application. We wanted a lot of
flexibility in terms of what kind of
reports could be generated without
having to write a great deal of
specific code to deal with every

special case. We designed the
application so that each "product"
that would be generated would

correspond to an observation in a
special DATAPROS data set. Each
observation in this data set (which
was generated by a batch SAS job that
examined  the potential input STF3
data sets and counted observations in
various geographic universe/

geographic summary level categories):

would specify a series of report
parameters and would provide
information on the size and cost of
the reports. Figure 1 shows a
sample of observations from this data
set. The variables correspond to the
"parameters™ defining each report:
~the file to bhe accessed
(corresponds to a state or the
STF3C national file)
-the type and identifier of the
geographic universe (e.g.
state/Indiana or MSA/

Indianapolis)
-the level of geography
(geographic unit) for the

report (counties or cities or

census tracts, etc.).
For each of these combinations the
DATAPRQS cbservation was programmed
te contain the number of geographic
units that would be reported as well
as the size (number of pages) and
cost (if we were generating the job

us that if we want to do a report for
all the counties in the state of
Misscuri we'll be selecting 115
pieces of geography, resulting in a
"California Profiles" report of 3450
pages, costing a user $243, while an
"XTABS3" report would be only 29
pages and cost $37. One of the more
useful features of the application
was that it allowed us to quickly and
easily access  this report-size
information as part of the job-
generation process, allowing us to
see it before we generated the
report.

Application Strateqy: Overview

The STF3PRO application posed a
number of strategy problems for us
because it was a job-generator, not'a
direct data query applicaticn. Many
of the tools provided in the AF/SCL

package are geared toward having the
data that you want to report on being
available to the application; this
was not true in the case of STF3FRO.
The only "data" we assumed was
available online initially was the
DATAPROS dataset. Many (most) of the
datasets that would be used as input
for the reports were in fact stored
ocn tape cartridges and were not
directly accessible to the
application (our shep does not allow
tape mounts from TSQ). We broke down
the logic of the applicaticen to the
following steps:

1. Generate the general job control
language (JCL) statements: MVS JOB

statement through the "standard"®
statements to invoke batch S5AS and

for an outside user) of the product reference the standard software
to be generated. So, for example, libraries.

the 2nd observation in Fig. 1 tells

FIGURE 1: SAMPLE OBSERVATIONS FROM DATAPROS DATASETS

UNIVTYPE UNIVERSE GEQUNIT NAREAS S1ZE1 PRICET SIZE2 PRICEZ SIZE3 PRICE3 SIZEW PRICEG POPLIM
STATE 23 MISSQUR! Oil0 STATE 1 1 $15 30 518 5 s10 15 §15

STATE 29 MISSQUR! 050 COUNTY 115 29 $37 3,450 s243 575 S12n 1,725 §129

STATE 29 MISSQURI 060 MCB/TWN 1358 3ua $162 41040 $2,749 6,840 $1.377 20520 $1,382

STATE 29 MISSQUR! 140 TRACT/BNA  12u8 312 $15¢ 37440  $2,509 6,240 $1,257 18720  $1,262

STATE 29 MISSOUR!I 150 BLOCK GRP 5165 1,292 $542 15SE}  $10,383 25825 §5,174 77475 $5,17%

STATE 29 MISSOURT 160 PLACE 961 241 §121 28830 $1,935 4,805 5970 15415 $975 .
STATE 29 MISSOUR! 160 PLACE . 200 50 Su5 6,000 S413 1,000 $209 3,000 §214 2500
STATE 29 MISSOURI 160 PFLAGE 64 16 §25 1,920 5141 320 $73 260 $1a 10000
STATE 29 MISSOURI 319 HMSA/TMSA 6 2 $15 18¢ $25 30 $15 20 520 .
RPC 01 BOONSLIGCK REG 0S50 COUNTY 3 1 $1% 90 $19 15 $12 uS $17

RPC 01 BOONSLICK REG 080 MCD/TWN 25 7 515 750 563 125 534 375 $39

RPC 01 BOONSLICK REG 140 TRACT/BNA 10 3 $15 300 $33 50 819 150 s$26

RPC 01 BOONSLICK REG 150 BLOCK GARP 58 15 $2% 1,740 5129 290 $47 870 72

RPC 07 BOONSLICK REC 150 PLACE 2 & $15 720 S61 120 533 360 $is

RPC 02 BOOTHEEL REG 050 COUNTY & 2 $15 180 $25 kL] 515 90 520

RPC 02 BOOTHEEL REG 060 MCD/TwWN 53 14 §25 1,590 119 265 $62 795 567

RPC 02 BOOTHEEL REG 140 TRACT/BKRA 45 12 $20 1,350 5103 223 8§54 67 §59

RFC 02 BOOTHEEL REG 15Q BLOCK GRP 183 46 S43 5,890 $379 915 s$192 2,745 $197

PG 02 BOOTHEEL REG 180 PLAGE 65 17 525 1,950 $13 125 sTH 975 579
12 Application Development and Information Systems Proceedings of MWSUG /93



2. Generate the reference to the
required input data (MVS DD
statement.)

3. Generate the code to reference and
filter the input data, selecting only
the observations for +the user-
specified summary levels and
geographic universe (for example, all
counties in a state or all census
tracts in a metro area.)

4. Invoke the appropriate SAS program
to generate the report, pointing to
the filtered input data set.

5. Save the job to a data set (job
library) and submit it for MVS batch
processing.

€. Retrieve the resultz of the jcb
and print or capture output in a
file.

Step 1 was initially a large part of
the effort in developing and using
the application, since there were
quite a few items that had to be

entered to build the appropriate
contreol cards. It was also a part of
the application where users

unfamiliar with JCL concepts could
easily get lost or confused. When we
decided to upgrade the application to
make it more appropriate for end
users, we changed our approach and
added a second "driver"™ data set that
has greatly simplified this step as
seen by the user., This "authorized
user" data set has a series of
variables specifying the user’'s name,
account number, default printing
options, etc. STF3PRC is able to
determine the identity of current
user (using the &SYSJORID automatic
macro variable) and fills out a
default JOB card and other control
statements with little need of input
from the user.

Step 2 is simple. The user 1is
presented with a choice of whether
they want to use STF3C (a national
file with higher level geographies
like states and metro areas) or an
STF3A file (one. file per state with
all levels of geography for that
state down to small areas.) If they
select STF3A they then get a list of
available state files and choose the
one they want.

Step 3 is the heart of the
application and is where the DATAPRQOS
data set is heavily used. The user

is led through a series of menu
selections beginning with what
"Universe Type” they want. The menu
for this question is dynamically
created as a selection list using the
SCL LISTC function. This function
uses the values of character
variables in a SAS data set as the
menu entries. The application
creates the necessary data set by
generating a SUBMIT SQL block
containing the statement:

CREATE TABLE UTYPES AS

SELECT UNIQUE UNIVTYPE

FROM SHOWME.DATAPROS

WHERE STATE="g¢STATE" ;

The result of ‘this query (which takes -

at most only a few seconds in real
time on most days) is a list of the
unique values of the wvariable

UONIVIYPE as stored on the DATAPROS.

data set for observations pertaining
to the STATE which the user has
already selected. The value "RPC"
for UNIVTYPE is only present for
observations with STATE=29, Missouri.
This is because we used custom code
when creating our Misscuri STF3 data
sets to add the Regional Planning
Commission codes to all observations
for which 2 county code was defined.
If the user selects Illinois as the
state of interest, RPC does not
appear .on the "Select Universe Type"”
menu - not because of any program
logic but because of the contents of
the DATAPROS data set.

Once the user selects the Universe
type (by moving the curscr to the
desired value and hitting the enter
key) the application can repeat the
strategy of building a custom menu
for the next level of the selection
process by displaying a list of the
unigque values of UNIVERSE resulting
from applying a UNIVTYPE filter to
the table just built in the previous
SUBMIT sSQL block. The code here
looks something like

CREATE TABLE UNIVS AS

SELECT UNIQUE UNIVERSE

FROM SHOWME.DATAPROS

WHERE STATE="&STATE"

AND UNIVTYPE="&UTYPE";

(&STATE and &UTYPE are screen
variables returned from previously
generated selection menus).

Again, the menu the user is
presented with is determined by how
they. responded to the previocus menu
selection. If they choose COUNTY as
their geographic universe type, then
they get to choose from a list of 115
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Missouri counties; if they choose RPC
then the next thing they see is a
list of 20 Missouri RPC's.
Completing the step, they will then
be presented. with a list of
geographic summary units available
for their selected universe.
Critical to remember here is that all
menus are built "on the fly" based on
the user's previous menu selections
and on information stored in the
DATAPROS data set. :

Step 4 allows the user to select the
report type they want. (Not shown in
the logic summary but a useful
feature of the application is that at
the end of step 3 the user is allowed
to view the information regarding the
number of geographic areas they have
selected and the cost/size of each).

Nothing too complicated here, except

that 1f the user chcoses the TABRGEN
report type they will then be
presented with the opportunity to
specify individual tables that they
would like to display (instead of the
"default" action of printing all the
tables.)

Step 5 requires using the Preview
window to allow the user to view,
optionally edit (naive users are
discouraged to do this but staff
members use this feature all the time
to add customization), save (to a
member of a job library, usually) and
then submit the job for processing.
All of this takes place under control
of the application as the user
responds to prompts. Figure 2 shows
an example c¢f a generated job stream.

Figure 2: Sample of Generated Job
Stream

//XTABS JOD (1921000,5L), BEESOC,

/¢ NOTIFY=£1921E8,MS5GCLASS=S, REGION=1900K
P L L L e e P LT T )
//% FROM: $1921E.BEESCO.CNTL(XTABS)

724> DATE: 07/01/93 PGM: BEE-YAUW S00

/77 XTABS REFORT: STATE ........c0vnn us

A UNIVERSE TYPE ..... STATE

I UNIVERSE .....00uv 18 INDIANA
17 SUMMARY LEVEL ..... 18l

I NUMBER OF ARBAS ... 64

Fo A PRICE...ccvvinvennn $25.00

J/TRETTI I T T ATy ELILEET TRy

/*SETUE C=1,T=0
/=*JOBPARM L=30Q,T=2
/*ROUTE FRINT 1OF

1%

i’

//0UT. CUTPUT FORMS=35W, FORMDEF=35W2 , PRMODE=PAGE,

'y PAGEDEF=N5C, CHARS=GFC, BURST=Y, COPIES=]
// SXEC TSASEDT,

// OPTICNS='S=72 MAUTCSOURCE SASAUTOSSMACLIB HOOVE'
//SASLIST DD SYSOUT=*,GUTPUT=*.0UT

/ /MACLIB DD DEN=$6386, PUBLIS. SASMACRO, DISP=SHR
//SASLIB DB DEN=$6386. PURLIC. SASFMATS . LOAD, DISP=SHR
’/ DD DSN=$1700.PURLIC. SASFMATS . LOAD, DISP=SHR

//SASCODE DD i)SN-SGSHG. BUBLIC.SASCODE, DISP=SHR
//PRETEXT DD DSN=$6386.PUBLIG.PRETEXT,DISP=0LD
//DD1 DD DSN=$&386. PUBLIC. STF203CK.US, SDL, DISP=SHR
OPTIONS PAGENO=1 PS=120 LS=113 NODATE:
SPRETEXT (XTABS3);
PROC PRINTTO PRINT=SASLIST;
TITLEY *MISSOURY STATE CENSUS DATA CENTER STANDARD PRODUCT';
TITLES *1590 SUMMARY .TAFE FILE 3 EXTRACT REPORT'

*: PLACES WITH POPULATICON ABOVE 10,000 FOR INDIANA v
FOOINOTE ‘'REPORT PRODUCED BY *

'URBAN INFORMATION CENTER, UNIVERSITY OFf MISSOURI, 5T. LOUIS';
DATA STDRPT;

SET DD1.US;

LENGTH FILEIYPE $15; FILETYPE="STF203C";

WHERE SLVI='161"

AND STATE="18"

AND totpop gt 50000; *<= This line was added to only select-:
RUN; *<= PLACES w/Population above 50,000==-;
YLET STF903X=STDRPT:

%LET COUNTY=FILETYPE:
YINCIUDE SASCODE (ATABS3)/82=72;
RUN;

//

Step 6 is still our biggest problem
when trying to make the application
useful to casual users. We use a
package called ICF {Input Output
Facility) which allows us to easily
browse-print-file the results of jobs
(8AS jobs in particular ares suitable
for IOF processing because of the
ease of being able to go back and
forth between the wvaricus output
components). We have created on-line
help modules to assist users in
losing their fear of IOF but it is
still something of a barrier.
Ancther problem is that the report
output is designed to print on high
speed laser printers (IBM3800 and
3812) which are not readily available
to many would-be users of the system.
We have not found any good solution
tc the problem of users who want to
dewnload these report files and
easily print them £from their BC

14
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environments. This does not mean
that they cannot do 1it, just that
there does nct seem to be a simple,
universal solution for the problem.

Summary

This system was developed as the
result of several meetings at which
the people at the Missouri State
Census Data Center were trying to
agree upon what our "standard data
products"” from the 1990 census should
be. The traditicnal view of such
products was that they were physical

entities (printed reports) that had
to Dbe generated in sufficient
quantity and distributed to our

affiliates or sold to other clients
of the Data Center. While there were
a few paths through the STF3PRC logic
that were taken so often that we
deemed it worthwhile to <create
physical products in quantity that
were distributed, this application
made it apparent that our actual
product library was many times larger
than any tiny subset that we might
actually decide to produce in volume.
We sometimes like to refer to these
(using the IBM vernacular) as
"Virtual data products". The use of
this system was very heavy in the
second half of 1992 and early in 1993
as the great demand for the newly-
released STF3 data was at its height.
Demand has slackened somewhat now but
it still significant. Our goal to
create a tool to make it easy for our
staff to produce reports quickly and
reliably was certainly achieved. Our
efforts to enhance the tool so that
end users might be able to use it may
be of value primarily as a prototype.
Barriers to access to the MVS system
where it resides (we are planning a
migration to a UNIX workstation
environment in the near future), and
awkwardness with getting the final
results to a printer have greatly
limited access by this group. Many
users were expcsed to an earlier
version of the application which was
not nearly as user friendly as the
current version and we may not get
another chance to convince them that
this is a tool that they can be
productive and is worth the effort.

One of the most valuable aspects of
STF3PRO is that it allowed us to
develop our skills in creating such
interactive applications. We are

particularly excited about the
ability to write applications that
can be driven by data sets which
create tremendous flexibility and
expandability. As we move to a
computing environment where economic
considerations will permit us to keep
a much larger share of our data base
on-line we anticipate the development
of a wide variety of more
conventional client-server
applications that we hope will be of
use not only te our professional

community.

3AS SAS/AF are trademarks or

registered trademarks of SAS
Institute Inc. in the USA and other
countries.

Rppendix A: Screen snapshots froem a
sample STF3PRO session.

Appendix B: Sample Final Output: An
"XTABS3" Report

. 8taff but to the broader data user .
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Appendix A: Screen snapshots from a sample STF3PRO sassion,

STAIPRO Mermu=nrarsnus

e A RNt E it ce st n e s,

STFIPRY is 2 memscariven joo generatar for 1990 Suvmgey Taoe H
File 3 reporcs. fe will asgiscs vou €0 creaca a jon stremm
fiin to be submitted far batch Processine to prouuce rroaets,

:

i

H 1t generacas atl of the necessary Job Concrod Language (JCL 3
H dnd 3AS code, sllows final edita, saves the coges. ang

H WORICS the job,

] L 10 det more informecion/eaplanetion on eash of the fallowing
1 saclons, simaly sows cursor to the cotion and hic FI,
:. P -
1

H Selece ona option.

'

!

I Creata a ruw job

H faie an axiating jub

h

i View rusuits (10F)

i Submie & job

h

H «CRACK> < HELP >

H

1

[}

STEIPRO MMy < vactsasnnnacm et sranaterarssenacanmamnsanensansestenenennease

STFXPAD i3 3 menroriven job gmmratar for 1990 Sumary Taoe i
Fila 3 reporea, % will issists you to creaes a jas stream H
fils to be subeitted Par DatCh Drocessing to procuce reoercs, i
{3 genarstes alL af ¢he necssasry 00 Cancrol Langquage (SCL)Y H
ang A5 coza, @ *File Selection Aummis<c<-++ coges, 4na H
suomits che job H ‘ H
¥01E: To get oo H

aptions 1

wach af the following
ard ki £1.

tele

Visw results (IO
Subsit 3 joo

CORACE> € HELP >

. .
. .
- f
- .

G4t enatecarieatestucte et s an At aabs i s dtansracary
¢ Noce: Choose STFPO3A for caca for zctaces in
and Xanzax.,

CangraohIZal Seladtion Hemi o iuivicieicenusroccenmemmnensase
+Salect Dacs

1990  Sunmary Taoe Fila UNIVEXSE TTPE
e SIFROSC bl Atvision
HEACHSA
tmtescsasensrssnsnmenasunmanat. ITATE
us

Aexe, ITPIPRO uil( quide yeu
Arougn the sregrapnical
Jelection orocess.

Select cne of the following
eplion. 1

< Froceed >
< teselece Filatype >

< Gots Mainmenu >
< Help »

(Find) COX) (Cancal) (Help)

cmeseresvesnaamnrtIstttiarnane

Seographical Selection PRIl 4 eeeonresanmrnenemtrtrittonnnnsansmnnnmanensssnree

. ~Satect

. 1990 Sucmary Tape file W IvERSE .
. .
. e STFRASC e 91 ALARANKA .
.4 92 ALAZKA .
o 06 ARfIOMA .
«h 05 ARZANSAS -
. Nexe, STFIPRO will guide you 06 CALEFORMIA .
. thraugh the qecdrapnical 48 CoerADa .
. seisction process. 9 CoumtCTICUT .
. 10 OELALRE .
. iaiect one of the following 11 OIITRICT &F 2 -
N cpgion, 12 fLoRioa .
. 13 CEomGia .
. € Procewd > TS5 MAuatf .
i 146 (DANG -
. < tuaaiect Filecype » B 17 aNars .
. 4 Gacos Mairwmrwy 3 H 18 TROANA .
. < lalo > H 19 Ioua .
. H {Fiag) (DK} (Cancel) (NelD) . -
. PO -

R e L LT T T T e, aeerven
selwct List angt 31t those chae follow auyry qecuraonicat
IRLMCCION Orecess, (2 GeOMCHIt uton Déevious cnaices., [ STATE

hadt noe been cRoden foe “UNCYERSEY, § Gifferent smiectzon lisg
“uld sooese on thiy 3Crewn.

- T

-Cangrapnical Selection Memu.....,,,.

BGT Qagarevee

. " *
. 1990 Summacy aow Fite Pl cHOGRAPHIC WMIT » usiversE 3 i

o !
B H .
: - 5TP003¢ o= | o i
. i vEs [N
Y leea H HY
. H 1.
. NaET, STASPRO will guide you V (Fin)  {OK)  (Canel) (Heip) Hs
- eArouah the Jecdrachical .
- ssiwetion procass. .
: S¢lece e of the following .
. pLion. .
. < Procesd > -
. H .
. < Reselect Flistyom » H -
. € Golo Mainmew > | .
. < Aelp » H .
. H .
RNl easeae e sy s en e ieae et et erAs e tensaneinannernretetnetanees

* Noca: Iis scresn Miows the previmoly seiected Universe Trpe, to be
the pummary level for the report. [F 'NO' I3 serected. & Lise ef
summery laveis will be prasenced as 3nown in the next screen,

Geegraghical Selection M e cotannteruorrisnitervanaonncsasessstnttennannne
=felext Oacn

f
1990 Siwmacy hioe File | GECGAARHICAL UN(T

o, $TF903C lond 5o cu.mivm
181 PLACE 19,
310 WSA/CHEA UETNIN STATE
311 OISA/PHEL UITHIN STATE

.

- | dexe, $TFIPRO will guida you
. througn the gqwrograpnicat

. 3sletlion procwis,

Selagy o of the following

epeian, H
i
H € Arocewd » :
< Resetuct f{latyDe > H
4 Coto mairmerss 3 H
< » HE H
L} (Fina) coR) (Cameal) QMelp)  §
- .

.
.
.

.

R L L

seseesrnen

Sa0grschical Selaceion Remi. . ouna...

1990 Summary Tioe file
= STFVOSC e

smsses

XexT, ITFIPED will quide you
| throwma e gecrseniczal Liad
delection process.

} Select 3 regare.

Salect orw of the forlowing 1

mpeion, (Paqea}
16

< ExCract Tablm »
« Procesd > < Cali¥, profila 1920 »
< Kmw Yorx #rofile 320 i
* taseiect Filacyne > < TARRGEN % E
< CoLo Mairsherws
< atp > 1 Goback > < NELP »
v i
] . v
. o :
H STTTIE. SEL 500, CHTLIATASS ] UAS SUCCESSARLY JAVED | H

Tou have SUCCAESTULLY dresced 3 j00 stremm file te
be nxmicted /or SATCA Srdcwaning 8 grocucs your
r40ort. The follewing sre tne cotiom co chaese,
T qut fure infornation/explanation, simoly asve
cursar T3 che ‘0DCion’ aem hit #Y,

fatect One.

SUmMIT JON FOU BATCN PROCESTING
YIBH REQRTS ¢ICF) .
RELSOIT OB (N PREVIEV ixood
anr t1riseg

cosscx

L oA T T

16  Application Development and Information Systems

Proceedings of MWSUG 793



An "XTAES3" Report

MISSOURI STATE CENSUS DATA CENTER STANDARD PRODUCT

1990 SUMHARY TAPE FILE 3 EXTRACT REPORT: PLACES WITH POPULATION ASOVE 50,000 FOR INDIANA
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Appendix B: Sample Final Output
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