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ABSTRACT 

Screen Control Language (SCL) is a programing language that pro­
videS functions and routines to control fields on windows and 
screens to menage the windows and screens that make up an appli· 
cation. With SCL.. the SAS' programmer can 

• perform real·time cross'validation of variables 

• control the application and interact with the SAS System 

• control access to, and obtain Information from, SAS data 
libraries 

• control communication in an application. 

• control error handling and provide messages speCific to the 
application 

This tutorial demonstrates that SCL provides the power and flexibil· 
Ity needed to build all types of applicatIOns. from simple programs 
that IICCOIIIplish a few tasks to sophisticated SAS systems. 

INTRODUCTION 

The purpose of this tutorial is to introduce the user to SCL as an 
app/lcatlons development tool. A short definition of SCL and its uses 
wUI begin the tutOrial, followed by a discussiOn on the issues con· 
fronting tha applications developer and how SCL can address these 
issues, and finally the tutorial will draw some concluSions on USing 
SCL to facilitate applicatiOns development. Note: Throughout the 
tutorial certain terms are used which are characteristic of SCL. This 
tutonal Is task oriented; tharefore ~ does not spend time defining 
terms that can be found in the documentation. Please see the refer· 
ences at the end of the tutorial for assistance in the definition of 
terms. 

SCI., as defined in SAS Screen Control Language: Reference, Ver· 
aiOn 6, FirSt Edition. is a language designed to assist In the develop· 
ment of interactive applications using the SAS System. SCL 
provides the power that a programmer needs to build all types of 
applICationS. SCL. comblnas the syntax of the SAS base language 
with other statements and functiOns that enable the applications 
developer to control the flow of the application based on input from 
tha uaar andIor the data within the applicatiOn. 

SCL. facil~tes the development of data·driven applications Data· 
driven appliCations are developed so that data drive the system. 
Parameter files are used to allOw the system administrator to control 
the use of the system. Parameter files can 

• 1st the valid users of the system 

• list the valid sehactions for a variety of control variables (for 
8lllnlpie. user types. organizatiOn codes, and so on) 

• list available reports 

• list parameter files. 

This ~ the system administrator the ability to add reports and 
parllmeter Illes to the system without any changes to the basic cOde 
of the system. To add a report. the system administrator would add 
the report name to the correct perameter file. To add a new parame· 
ter file. the system administrator would add the name of the new 
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file to the list of parameter files. The system will automatically add 
the new file to the paremeter file maintenance window. This struc­
ture ensures flexibility and ease of maintenance. 

MENUS 

In any interective application, menus are used as the IIIIIChanism 
to access the functions of the system. SCL.. used along with 
SAS/AP software, allOWS for several types of menus. ThIs sactIon 
Klustrates some of those menu types and explains the poaItIve and 
negative aspects of them. 

MENU Entries 

Through MENU entries within SASIAF software, the programmer 
mey build menus that provide Msts of iMIectIons to users. CIIoeen 
selections lire accessed through additional MENU entries, 
PI'IOGRAM entries and so on that navlgete the user through the 
applicatiOn. MENU entries require that no SCL. be written In order 
to execute the user'S Choice; a select option is used. MENU entries 
hOwever do require that the user provide a selection value. 

PROGRAM Entrle. 

PROGRAM entries are an extremely powerful and versatile tool for 
building menus. PROGRAM entries do not require the user to actu­
ally enter a value. They require that the user tab to the seIec1IICI 
option and press ENTER. PROGRAM entries do require SCL. code 
to direct the executiOn of tha user's cIIoice. Thare are I8Y81aI ways 
that PROGRAM entries can be used as a menu, depending on the 
functions used in SCL. and the PROGRAM entries· attributes. 

BL.OCK function 

The BLOCK function displays a menu (similar to one In 
SAS/ASSIS,. software) containing Choice blocks with labelS of the 
functional pieces of the application. The user tabs to the appropriate 
selection and presses the ENTER key. The PROGRAM entries' 
associated w~ the SCL. program execute the user's selectiOn. The 
following SCL code executes a blOCk type menu: 

I_IT: 
RETURN; 

UIN: 
cboice • 2; ,. phcl. caflO:r DD .election U ora ViDdov I, 
CO wUll (choin D. OJ ; 

eboiee • It.OClI"&apli Inutin IDfonlUoa. 17It .. • I 
'''deoat to tbt ".pl. III' • '. 
·Gl~.l 'aras', '.Iportl',· ',' I r 

'UtilitilS', 'hd' " ',' • 
, ',' ',' ',' .) i 

IIl.ct(cllaic,,: 
wtr..n(O) retan.: 
wlllnl1, call du,ia,( 'lloba11.pro,r .. "; 
vb,nl2, Cill d:ilplaYI'rlptMaa.prOlra.' I; 
•••• ISI 0111 dlOpliYI 'IUllty.,r.,. •• ' I; 
VbIDI" ellldilplI11'tlcI.lI.pragrl&'); 
oeber_ill retarD; 

In!!; 
'DIl: 
IITURN; 

1'011; 
.I1'UDj 

For this PROGRAM entry the BL.OCK function is executed within 
a loop. There are no window variables. and therefore the INIT, 



MAIN. and TERM sections execute in sequence. The number of 
block labelS Specified determines the number Of blockS displayed 
on the menu. Depending on the display device. the function gives 
the applications developer 31 diHeren! color schemes for displaying 
the blocks. The advantage of this type menu is its user friendliness. 
The diSplay is presented in icon-like manner. which is visually satis­
lying for someone not comfortable with computers. The disadvan­
tages are that it does not allow for entry on the screen. Therefore. 
performing what should be a vary simple task might take several 
manus to complete. 

Choice GrouP' 
For a PROGRAM entry. the appliCations developer can design a 
group of fields that display values from which users can make a 
leIaction by plaCing the cursor on the selected item and presSing 
ENTER. Fields that belong to a chOice group are mutually exclusive. 
which maans that users can only select one item. See SASIAF Soft­
ware: Usage ana Relerence. Version 6. First Ea~ion for help with 
the correct attributes for setting up choice groups. Following is sam­
ple SCL ODde to execute a chOice group type menu screen with 
three lelections: 

lit" 
U'fUINj 

!lAIN: 
•• 1Ictlcbclgrpl; /ilj:bC:Igrp 11 tb.l ChOICI Group IIUI.-' 

IIblnf" ') call displaYI 'printto.pr09f1lD' I; 
I. ttl. following t'OIIIDlnd 11 oplrlting sYltem dependent -, 
vlltn('2') call .ltee.,h("1 prIMof! luclu.prtfil.;"J; 
IIb.D( ',') ull 111IP1l11 'pulllnu.program' J i 

... 4; 
RITUDi 

'1IllI: 
anuRII; 

Much Uke the block-type menu. the chOice group only allows for one 
leIaction at a time. But the fact that the selections are being pres­
ented in groups allows for more flexibmty for the developer. For 
PBmpIe. two groups of entries may appear w~hin the window. The 
first group. action. has two selections: edit and print. The seoond 
group could be a list of data sets to be edited or printed. The user 
can only lelect one action with one data set. 

Extended Tlbl .. 

The previouS manu types that have been referenced have demon­
atreted fixed menus (the menus do not Change dynamically). An 
extended table is a special type of PROGRAM entry that allows the 
developer to repeat a set of fields defined in the window. SCL can 
then be used to process these fl8lds as a table rather than as one 
row. Each field can be an observation in a SAS data set that is being 
lIOC8SSed by the SCL code. ThIS brings us back to the discussion 
regarding the data-driven nature of applications development. 
because an extended table can be a window displaying the reports 
parameter file of all valid reports of the system. Other functions are 
Ivllilable for verifying the existence of the report code but for now 
our discusSion will focus on the SCL oode for the extended table 
Itself. The following code demonstrates listing the report perameter 
file In an extended table: 

til': 
d.ld. OPIDI 'pulI.nports' Ii 
caU "UClW'&tU'II(dlld.'~Obt'),1\; 

II!URJIj 

!lAIM: 
II!'URN; 

GlftOII: 
n • fltebobs(dlld'._earro,,_); 
reaM • ,.t.vItCI4,jd, YUDum(d.id, 'nptnllDe' )] i 

IHUJUIj 

'1nIOW: 

145 

.if in,l{-cvrrOV-l tb.en 
C"lll di.plaf,fft.MI I ',pro;UIt' ); 

RlTURIi; 

'tIl'll: 
dua • close('lidl; 

RUURN; 

Tha user onos again only has to tab to the desired selection and 
press ENTER. Once the lelection is made. the eystem will detect 
which observation Is being lCOBSSed; It will then use the value of 
RNAME from the lelected row on the extended table. The code 
then performs a call display on tha PFiOGRAM entry oorreapondlng 
to the value of FlNAME. The advantage of using the extended table 
is that the developer builds In the llexlbllity of allowing users to add 
fuctionality by updating data seta without havillg to perform IIddi­
tional development. 

CONTROL.LING ACCESS 

In applications development. InOther function that Is generally 
required is controlling acoess to tha eystem endIor to functions 
within the system. SCL provides two ways to do this. Both methods 
assume the exiStence of a file of valid users and their level d 1IOCIIS6. 

Control II the .yllem Laval 

You cannot always assume that the operating system protects the 
system frOm users whO Should not be using an application. There­
fore. It beODmes necessary to oontrol acoess at a system level or 
at time of entry into the system. Sa.. facilitates thiS by allowing the 
system to look at 8 IiIe before H retums oontrols to the user and 
a user with an invalid useric! is refuled entry. Thl following code 
demonstrates system level control: 

IMIt: 
... rid •• ,..gtt('IJ.,obU')j 
d.id • op.n! 'pu ... allrU.t'): 
reo -lo:atIC(Ullf,vuDalltaltr,'lIltrid'l,a •• rid)i 
if rc • 0 thin 't I .. rld Dot foand _/ 

c.ll dU~la'I·'I, .... ,rolfl.·); 
rc • clOIt(d.id} i 

anuRII; 

KAIN: 
tU,t SCI. 6UC,.,.at, .••• 

UtURII; 

'l'DM: 
1.f11RNj 

In the above example. the application reads the uaerid from the sys­
tem macro verlable SYSJ081D using the SYMGET function. The 
perameter file that contains all userids Is than opened to detamIine 
if the user/d exists In the data set (using the LOCATEC function). 
If the userid is not found. then the user is logged out of the applica­
tion before ever having oontrol. 

Conlrol al the Function Lavel 

There are times when a developer would Uke to buId 111 application 
where functions within the system are aoossled based on the user 
type defined in the parameter file of userids. SCL allows the deve1-
oper to Grey Bar fields on a window using the ACTIVATE function. 
The ACTIV'" TE function activates the specified !laid of a choice 
group. An example of how to use the ACTIVATE function to Grey 
Bar a chOiOS follows: 

IOlt: 
.lInd. IJIIg".t( 'IJljobU'lj 
diU • OPIAI 'pIHI,altrlUt'); 
te.locltlel ... r,.uDDjalff,'vluld'I, ... rldl; 
it fC • 0 tile / •• I.rld Dot foaDIS ./ 

ull IlnpltJ( ,.D4.II.progra.'); 
Ill' 
if gft,YUClu.tr, .. ra_ll .. r,·.d8ift')).·.· \b,e. 



,t grty bar Iccell to ctOlC't 3 ., 
rc. IctJ'Vlul 'ctcl;rp' ,-3); 

re - clOIl'4udJ; 
InURN; 

~IM' 
otblr SeL ltatements 

I'TUR": 

!PH, 
anUB; 

In the example above, the application tests to see if the user is 
allowed access to the administrative functiOns of the system, If the 
value 'N' IS retumed, the appliCatiOn Grey Bars choice group option 
3, thus preventing the user from setecting it. 

Another way to control access is accomplished by incorporating 
extended tablas, The system could subset the data set that is being 
used for the menu based on the user's access level. Consequently, 
when the table is buUI, only the menu options that are appropriate 
for that user's access level appear, The code below demonstrates 
this capability. 

loDfU ..... ~ ,,: 

lIlT, 
al.rid • s,..;etl'"ljobuf' ): 
"If. opln: 'S.USER:'IST' I; 
rc-loeattcrullr, Yunuml usn, 'USIRID' I, Iller 14 I; 
if ,.t",rC'(ultr,VUnUID1UIIr,'A.DHIH')) • 'N' tllen 
40; 

.UlDlt contlnue; 
dati rlpe-tts: 

1ft J.reportstli'btrl."Cetu nt 'ADMIN')); 
r8ft; 

IDd ut.. It ; 
d'l1d2.opln('vork,reports'): 
,nd-
.1.; iIIl:i1l2 • open( 'I, repOrts '); 
Clll hU'"(IU.tn{dsldl, 'nODS'} ,1): 

utUIUI; 

MAtH: 

U!UU: 

GITIOlI, 
fC • r.\CtlO~I(dSid2,-currO"-I; 

r.ptaa ... getvuc (dud2, varna.(ds142, 'rll'tnllDe' ) I: 
UTURIr1; 

'OTIOlI. 
ir i .. ll(-t'Gr:roL) ttlln 40; 
rc • fftcboblldI1d2,-eurrov_); 
ra .... g.tvarct'tid2,vUnum(dsid2. 'rnllD!'»); 

call dilplaY(:rDUI. " .l'rovum'); 
.nd'; 

IlT011: 

!PH: -: 
In thelNIT sectiOn abOve, the userid is compared against the user· 
1st parameter file. The GETVARC function is then used to retrieve 
!he access level of the user. The system then subsets the report 
data set, USing the WHERE data set option, for reports that this user 
no ICC4ISS to. The table is then created with only the reports that 
!he user is allowed to see. 

DATA ENTRY AND VALIDATION 

In the development of software applications there is almost always 
a data entry mechanism, The data entry mechanism used in devel­
oping applications in the SAS System is SAS/FSP' software, SCl 
can be used as the programming language for SAS/FSP screens. 
An important part of any data entry mechanism is the real-tima vali­
dation of !he data. Also, equally as important, is ensuring that the 
data entry applicatiOn has the capability to assist the user in data 
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entry (for example, lists of valid values), SCl provides several func­
tions that facilitate this process, 

Note: The examples below demonstrate functions for oharactar 
variables, Corresponding functIOns exist for numenc variables, 
Those functions have an N as the last letter of the function name: 

lOCA TEC MsrChes a SAS data set for an 
observation that oontains a specified 
Character value 

DATAUSTC displays a selectiOn list oontainlng 
observations from a data set for satected 
variables. The user can position the 
CInOI' on a row and press ENTER to 
select an Observation, The value of the 
specified vanable is returned 

SHOWllST opens a developer-defined seleCtion list. 
The user can position the cursor on a 
row and press ENTER to seleCt a value, 
The value of the selecbon Is retumed. 

An example of the use these func1iOns follows: 

MAIR: 
if lenir' • ~lIDIr- or .OdUi.dllcrvar') nln 
do; " vllI.d&U/pop-ap •• llction 1:ilt for lerva:rt I, 

found. LOCAtlCI4Ud,dsvar',.clVer11: ,t dUd. lAS dlta lit r,futtlct " 
,- dIVer. dlta Itt 'I!' ref,nnn *' 
,. lervar' • lere.D var ref.ltne. -, 
i r Dot f ovalS U.a 
do' ,- pr.ItDt 1ut *' 
~.1l.re9ioa'7,3rl1.'O): 
,. dtUnts alit window ./ 
IcrvarbDM'UUTC(dlJ.d, 'dLYlt1 dLvar2' r 

"lin. seltct • "'lVi' I: 
'Df!: /- I'f"lat Ust ., 

.adi ,. vll1dlt.,P01I·ap 1t1eCUOD lUt ror lenar' ., 
H ICt-VU. • \ t.hln 
hi ••• bOvlut['lIt",'Cabs','Cards', 

'S.l.et foar ttaa' J : 
11 .. 
U Ie-fvarl _ 2 tbla 
hilt. Ibowlinl 'TUktu'. 'Oriol"', 

'I.ltet f01lr ttl.'); 
IITURN; 

The main difference between the OAT AUSTC function and the 
SHOWLIST function is that with the OAT ALiSTC functiOn a data 
set is being diSplayed and can be altered by changing the data, 
where as with the SHOWUST functiOn the liet is hardCOded. The 
above code iUustrates only one application of these functions as wall 
as only listing three of the many functions that sre available to the 
developer, 

TOOLS 

Within SCl as within base $AS software, there are functions and 
routines that are conSistently used throughout the devalopment pro­
cass and across applications. The examples presented in this ~ 
rial could be used as tools across applications (for example, the 
axamples for the lOCATEC ana OATALI$TC functionS). This 
_bIes the user to create a Ibrary or toolbox Df SCL routines thllt 
are used consistentiy across applicationS, much like a library of sub­
routines, The developer would creale a catalOg of SCL toolbox rou­
tines that can be eccessed when needed In the development 
process by simply using a CALL DI$PLA Y or a GOTO function. One 
routine that is used in the ~Iopment of menu-driven Interactive 
applications is a oonfinnlcancel routine, In the development of 
menu-driven applications developers consistently use • routine such 
as this to confirm an entry 1rDm the user. An example of thia routine 
follows: 



'fttr:r rtlpOftlt S'; 
IMn, 
InURN; 

IfAlli: 
u.pon ... con!cln; 
.... tltuL • 'H' . 

aUUlli, ' 

'IRM, .1, . 'lIl.cot One Choal' j 

-ftatuL • 'R': 
.ITIIRIi; 

This routine is called from another window. The vatue created in this 
routine is passed back to the calling windOw through the ENTRY 
parameter. This routine further illustrates the examples shown ear­
lier in the paper. such as choice groups (the variable CONFCAN is 
a choice group). This demonstrates that the development of modu­
lar components to a system is possible in SCl as well as in base 
SAS programming. 

CALLS OTHER FULL SCREENS 

SCl allows the developer to open windows, _I-time, of different 
SAS products based on the value entered (a good exemple of this 
is Shown in the SAS Screen Control Languge: Reference, Version 
6, Firsl EditiOn). For example, /rom within an FSVIEW screen a 
SAS/AF windOw can be opened if a value is out of range. Another 
example might be that ~ a developer wanted to have the user con· 
finn a request such as when the user was leaVing an application. 
A SAS/AF window could open when the user tries to exit, containing 
the toolbox routine described earlier· CONFCAN to confirm the 
request. 

CONCLUSION 

The purpose of this tutorial is to introduce the user to SCl as an 
applications development tool. It shows that the use of SCl can sat· 
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isfy many of the needs of the applications developer. Through the 
usa of SCl, the developer can interact with tha user much eaSier 
and much better then ever before. Therefore, the developer can 
create applications that satisfy the users. That is what makes 
Seraen Control Language an Invaluable tool in applications develop­
ment. 

ACKNOWLEDGEMENTS 

The author wishes to thank Don Henderson end Philip Shalton for 
thalr help in reviewing this paper. 

The author may be contacted at 

SAS Consuttlng Services Inc, 
1700 Rockville Pike 
Suite 330 
Rockville, MO 20852 
(301) 881-8840 

REFERENCES 

SASIAF Software: UsIIQ_1IfICI Refmnca, Version e, Rrsl EditiOn 
SAS/FSP Software: Usage 1IfICI. Reference, V.,slon 6, FirSI Edition 
SAS Screen Control l.enguege: l/eI.,ence, Version 6, Fir$! EditiOn 

SAS, SAS/AF, SAs/ASSIST, and SASII'SP are registered trade­
marks of SAS Institute Inc., Cary, NC, USA. 


