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ABSTRACT

Screen Control Language (SCL) is a programing language that pro-
vides functions and routines to contrel fields on windows and
screens 1 manage the windows and screens that make up an appli-
cation. With SCL. the SAS* programmer can

» parform real-time cross-validation of variables
« controi the application and interact with the SAS System

« control access to, and obtain iﬁformation from, SAS data
lipraries

. oonim_l communication in an appfication.

» control error handiing and provide messages specific to the
application

This tutorial demonstrates that SCL provides the power and fiexibil-
ity needed to build all types of applications, from simple programs
that accomplish a few tasks to sophisticated SAS systems.

INTRODUCTION

The purpose of this tutorial is to intraciuce the user to SCL as an
sppiications development tool. A short gefinition of SCL and its uses
will begin the tutorial, foliowed by a discussian on the issues con-
fronting the appiications deveioper and how SCL can address these
issues, and finally the tutorial will draw some conclusions on using
SCL to faciitate applications devetopment. Note: Throughout the
tutorial certain terms are used which are characteristic of SCL. This
tutorial is task oriented; therefore it does not spend time defining
terms that can be found in the documentation. Pleasa gee the refer-
ences at the end of the tutorial for assistance in the definition of
terms.

SCL, as defined in SAS Screen Control Lenguage: Reference, Ver-
gion 6, First Edition, is a language designed to assist in the gevelop-
ment of interactive applications using the SAS System. SCL
provides the power that a programmer needs to build all types of
spplications. SCL combines the syntax of the SAS base language
with other statements and functions that enable the applications
deveioper 1o control the fiow of the application based on input from
the user and/or the data within the apptication.

SCL facilitates the davelopmant of data-driven applications. Data-
~ griven applications are developed so that data drive the system.
Paramater files are used to aliow the system administrator to control
tha use of the systern. Parameter files can

» fist the valid users of the system

" o list the valid selections for a variety of control variables {for
example, user types, organization codes, and so on)

« fist available reports
» list parameter files.

This gives the sysiem administrator the ebifity to add repornts and
parameter files to the system without any changes to the basic code
of the system. To add a report, the system acdministrator would add
the report name to the correct parameter file. To add a new parame-
ter file, the system administrator would add the name of the new
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file 1o the list of parameter files. The system will sutomatically add
the new file to the parameter file maintenance window. This struc-
ture ensures flexibility and ease of maintenance.

MENUS

in any interactive application, menus are usad as the mechanism
to access the functions of the system. SCL, usad along with
SAS/AP* software, sliows for several types of menus. This section
Hlustrates some of those menu types and explains the positive and

negative aspects of them. :

MENU Entries

Through MENU entrias within SAS/AF software, the programmar

may build menus that provide §sts of salections 10 users. Chosen
selections are accessed through mdditional MENU entries,

PROGRAM gntries and 50 on that navigate the user through the

spplication. MENU entries require that no SCL be written in order

to exacute the user's choice; a select option is used. MENU entries

however do require that the user provide a seiection value.

PROGRAM Entries

PROGRAM antries are an extremely powerful and versatile 100! for
buiiding menus. PROGRAM entries do not require 1o user 1o sotu-
ally enter a vaiue. They require that the user tab 1o the selected
option and press ENTER. PROGRAM entries do require SCL code
1o direct the execution of the user's choice. There are saveral ways
that PROGRAM entries can be used as a menu, depending on the
functions usad in SCL and the PROGARAM entries’ attributes.

BLOCK function

The BLOCK function displays 8 menu (similar to one In
SAS/ASSIST® software) containing choics blocks with labets of tha
functional pieces of tha application. The usertabs to the aporopriate
selection and presses the ENTER key. The PROGRAM entries’
sssociated with the SCL program execute the user's sslection. The
following SCL cotle executes a block type manu:

INIT:
RETURK;

NAIN:
choice = 2; /¢ places cursor oo seleciion 12 on window ¢/
do waile (choice ne 0) ;
cdoice = SLOCK(‘Sample Executive Information systom',
‘wslcome to the Sample BI6' 9,
'Global Parms’ ‘Reports',’ ‘,' ',
‘gtilities’,'Bad‘,’ ',* °,
IR
selecti{choice);
when{0) reture;
when{1) call displey(‘'globals.progrea‘};
whan[2) gall display('repteesu.progras’);
when(5) eall display(’'utility. progres’j;
when(é) cail display{'endsas.progras’);
etberwise raturn;
and;
el
RETURN;

TERN;
ABTURN;

For this PROGRAM gntry the BLOCK function is executad within
a loop. There are no window variables, and therefora the INIT,



MAIN, and TERM sections execute in sequence. The number of
biock labeis specified determines the number of blocks displayed
on the menu. Depending on the display device, the function gives
the applications developer 31 different color schemes for displaying
the blocks. The advantage of this type menu is its user friendliness.
The dispiay is presented in icon-like manner, which is visually satis-
fying for someone not comforiable with computers. The disadvan-
tages are that it does not allow for entry on tha screen. Therelore,
performing what shoult be a very simple task might take several
menus 10 complete.

Choice Groups

For 2 PROGRAM entry, the appiications developer can design a .

group of fieids that display values from which users can make a
selection by placing the cursor on the selected item and pressing
ENTER. Fislds that beiong to a choice group are mutually exciusive,
which means that users can only select one item. See SAS /AF Soit-
ware: Ljsage and Relarence, Version §, First Edition for help with
the correct attributes for setting up choice groups. Following is sam-
ple SCL code to execute a choice group type menu screan with
three selections:

INIT:

RETURN;

HAIN:

select(chcegrp); /wcheegrp ts tha Choica Group names’
wben{'1'} call display!‘printte.progran');

/¢ the felloving command is cperating system dependent */
when{"2') call execends("r prantof! sasdss.prtfile;=~);
wban('d') call display( pazmsnu.prograz'l;

od;

RETURN;

TIRN:
RETURN;

Much like the block-type menu, the choice group only allows for one
salection at a time. But the fact that the selections are being pres-

ented in groups allows for more flexibility for the developer. For

example, two groups of entries may appear within the window. The
first group, action, has two selections: edit and print. The second
group could be a list of data sets to be adited or printed. The user
can only select one action with one gata set.

Extended Tables

The pravious menu types that have been referenced have demon-
strated fixad menus (the menus do not change dynamically). An
extended table is a special type of PROGRAM entry that aliows the
developer to repeat a set of fislds defined in the window. SCL can
then ba usad 10 process these figlds as a table rather than as one
row. Each field can be an observation in a SAS data set that is being
sccessed 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 réports of the system. Other functions are
availabie for veritying the existence of the report code but for now
our discussion will focus on the SCL code for the extended table
Itaelf. The tollowing code demonstrates listing the repart parameter
file in an extended table:

INIT:

dsid » opan(‘parm.reports‘);

call sesrowiatiraideid, 'nobs’,11;
RRTURN;

MRIK:
RETURN;

GETROM:

re = fetehods (ds1d, _eurrow.);

raame = getvarc(dsid, varswm(dsid, 'reptname’ }};
RETURN;

PUTROM:
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if issel{_currov.) then
call display(rname!!’.prograe’);
RETURH; :

TRRM:
ds1d = close(dsid);
RETURN;

The user once again only has t¢ tab to the desired selection and
press ENTER. Once the selection is made, the system will detect
which observation Is being accessed; it will then use the value of
RNAME from the selected row on the extended table. The code
then performs a call dispiay on the PROGRAM eantry corresponding
to the value of RNAME, The advantage of using the axtanded table
is that the daveloper builds in the flexibility of allowing users to add
fuctionality by updating data sets without having to perform sadi-
tional deveiopment.

CONTROLLING ACCESS

In applications development, another function that is generally
required is controlling access to the system and/or to functions
within the system. SCL provides two ways to do this. Both methods
assume the axistence of & file of valid users and their lavel of abcess.

Control at the System Level

You ¢cannot aiways assume that the operating systam protects the
system from users who should net be using an application. There-
fore, it becomes necessary to control acoess at & system level or

. at time of entry into the system. SCL facilitates this by allowing the

System to look at a file before it retums controls to the user and
a usar with an invaliid usarid is refused entry. The tollowing code
demonstrates system level control: :

IRIT:
userid » gymget('sysjobid'};
dsid = open|‘parm.userlist’):
re » locatec(user, varsum{user 'userid’),userid);
af re = 0 then /¢ czarid oot found */
call display(‘esdsas.progran’);
re s close{daid};
BRTURN;

HAIN:
other SCL statesments ....
RETURN;

TERM:
 RETURN;

In the above example, the application reads the userid from the sys-
tern macro variable SYSJOBID using the SYMGET function. The
parameter file that contains all userids is then opened to determine
if the useric exists in the data set (using the LOCATEC function).
if the userid is not found, then the user is logged out of the appiica-
tion bafore ever having control.

Control at the Function Level

There ara times when & developer would like to bulid an application
where functions within the system are accessed based on the user
type defined in the parameter fie of userids. SCL aliows the devel-
oper to Grey Bar fields on a window using the ACTIVATE function.
The ACTIVATE function activates the specified field of a choice
group. An exampie of how to use the ACTIVATE function to Gray
Bar a chaice faliows:

IN1T:
userid = symget('sysichid’);
dsid « opma|'parz.oserlist’);
fc = locatec(user varoum{eser, ‘userid' ), unerid};
if rc = ¢ then /* mserid net found e/
esll display(endsas.program’);
[ 3 1
if getvarc(user varocm{us+z,'admin’')}e'N’ thes



/% grey bar access to choice 3 ¥/
Te » AZtivate(‘chcegrp' ,-3);
re = closeidsid);
PETURN;

KAIM:
other SCL statements ....
EETURN; ’

TERN:
RBTURN;

In the example above, the. application tests to see if the user is
aliowed access to the administrative functions of the system. I the
value ‘N’ is retumed, the application Grey Bars choice group option
3, thus preventing the user from selecting it.

Ancther way 10 control access is accomplished by incorparating
extendec tables. The systerh could subset the data set that is being
used for tha menu based on the user's access level. Consequently,
whaen the table is bullt, only the menu options that are appropriate
for that user's access lavel appear. Tha code below demenstrates
this capability.

length userad §8;

INIT:
vserid a Symget(‘sysjobié');
us4r = open; ' 5.USERLIST');
reslocatec (vser, varnum|user, *USERID' ), userid);
il getvarciuser varnumfuser 'ADNIN')) = ‘N’ then
do;
sudmit continue;
datas roports;
st 5.Teports(vheres(access ne ADKIN'});
TUn;
andsubzit;
ds1d2 = ppan{‘verk.reports’);
ond;
slxe dsid2 » open{'s.reports'i;
call setrow(astrn(dsidl 'nobs'} V),
RETURR;

MAIN:
ATTURN;

GETROW:

rc = Petchobs(dsid2, _curren.);

repthame » getvazc(dsid2, varnom(dsida, ‘repiname’));
RETURR;

PUTRON:
sf issel{_currev_) than do;
re s fetohobs{deidi, currov.);
raame ¢ getvarcidsid?, varnum(dsidl, ‘rname’));
es)l daaplay(zname. '‘.prograc’);
end; :
ASTURY;

TEK:
RETURN;

in the INIT section above, the userid is compared against the user-
list parameter file. The GETVARC function is then used to retrieve
the access lavel of the user. The system then subsets the report
clata set, using the WHERE data set option, for reports that this user
has access to. The tabia is then created with only the reports that
the 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 ba used as the programming language for SAS/FEP screens.
An important part of any data antry mechanism is the real-time vali-
dation of the data. Also, equally as impertant, is ensuring that the
data entry application has the capability to assist the user in data

146

entry (for exampie, lists of valid vaiues). SCL provides several fune-
tions that faciiitate this process.

Note: The examples below demonstrate functions for character
variables. Comesponding functions exist for numerk variabies.
Those functions have an N as the iast ietter of the function name:

LOCATEC searches a SAS data set for an

: observation that contains & specified
character value
displays a selection list containing
observations from & data set for selected
variables. Tha user can position the
cursor on a row anc press ENTER to
select an observation. The value of the
specified variable is retumed
opens a developar-defined selection list.
The user can position the cursor on &
row and press ENTER to selact 4 value.
The value of the selection is returned.

DATALISTC

SHOWLIST

An example of the use these functions follows:

MAIN:
if scrvar) s _blank- or sodifiediscrvart) than
do; /¢ validate/pop-up salection list for scrvarl o/
found = LOCATEC|dsid, dsvazi scrvarl);
/v d81d » SAS dats set reference */
/v davar = data et var reference s/
/% scrvaT) = BeTeEn vay Teference
if oot [ound theo
do: /% present list s/
call wregion(?,3,17,60);
/% dafines nazt windov %/
servaT 1aDATALISTC (4544, 'ds_varl ds_var’,
‘Pleske select 3 value');
end;/v present list o/
end; /¢ validate/pop-up swlestion list for servar' &/
4f scrvarl = ¢ then
tean » showlist['Mets-, 'Cubs®, ‘Cards’,
‘Balect your team’);
else
it servard = 2 then
tear = sbowlist|’'Yankees’, 'Oricles’,
‘Select your team'};
HETURN;

The main difference between the DATALISTC function and the
SHOWLIST function is that with the DATALISTC function a data
set is being displayed and can be altersd by changing the data,
where as with the SHOWLIST function the fist is hardcoded. The
above code illustrates only one application of thesa functions as well
as only listing three of the many functions that sre available to the
deveioper.

TOOLS

Within SCL as within basa SAS software, thers are functions and
routines that are consistentiy used throughout the developmant pro-
cess and across applications. The examples presentad in this tuto-
rial could be used as tools across applications (for exampie, the
examples for the LOCATEC and DATALISTC functions). This
enables the user 1o creats a ibrafy of tooloox of SCL routines that
are used consistently across applications, much ke a liorary of sub-
routines. The developer would create & catalog of SCL toolbox rou-
tines that can be accessad when nesded In the development
process by simply using a CALL DISPLAY or a GOTOQ function. One
routine that is used in the development of menu-driven intaractive
applications is a confirmicancel routine. in the development of
menu-driven applications daveiopers consistently use a routine such
a5 this to confirm an entry from the user. An exampie of this routine

follows: )



entry response $%;
INIT:
RETURN;

BAIN:
Tesponse = confcan;
—Atatus. = 'H" ;
RETURR;

TRRK:
B3¢ = 'Select One Choice';
—status_ = ‘R';

RRTURN;

This routine is calleg from another window. The value created in this
routine is passed back to the calling window through the ENTRY
paramater. This routine further iliustrates the examples shown ear-
fer in the paper, such as choice groups (the variable CONFCAN is
@& 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 aliows the developer to open windows, real-time, of different
SAS products based on the value entered (a good example of this
i shown in the SAS Screen Contro! Languge: Reference, Version
O, First Edition). For example, from within an FSVIEW screen a
SAS/AF window can be opened if a value is out of range. Another
exampie might be that if a developer wanted to have the user con-
firm a request such as when the user was leaving an application.
A SAS/AF window could open when the user trigs to exit, containing
the taolbox routine descriped earlier - CONFCAN to confirm the

request,

CONCLUSION

The purpose of this tutoria! is to introduce the user to SCL as an
applications daveiopment tool. it shows that the use of SCL can sat-

isfy many of the needs of the applications daveloper. Through the
use of SCL, the developer can interact with the usar much sasier
and much better then ever before. Therefore, the deveioper can
create applications that satisfy the users. That is what makes
Screen Control Language an invaluabie tool in applications develop-

ment. '
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