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'ABSTRACT

A production macro is defined as one which is used
frequently over time, to perform a well-defined task which
is not modified often. Such macros must be maintained to
retain compatibility. It is important to control the use of the

macro from improper use by non-developers. SAS/AF ®
methods, using the very helpful FRAME classes and
widgets, can be used to control the access and usage of
the macro. Here, explicit macro calls are replaced by
storage of all macro values in one or more datasets, with
a generalized call of the macro in the SCL code. The
EXTENDED TABLE widget is used to access the dataset for
adding values, processing the values through the macro,
deleting values and retaining information abeut which
values have been processed. The PMENU system is used
to control various aspects of the system. An example is
used to demonstrate the various aspects of this system.

INTRODUCTION

In using the 8As system for information processing {SAs),
macros are commonly used to analyse dataina
production made, where anaiyses are run repetitively,
frequently and the macro is seldom changed. The use of
macros has many advantages:

1. It allows the user to concentrate upen the variable
information, while keeping the constant and
unchanging things, in fact, constant and
unchanging.

2. Changes made in one run of the macro system will
be incorporated every subsequent time the macro
is use, if the macro is kept in a common place
{such as & macro catalog or macro subdirectory).

3. Macro structuring frees up the designer from the
specifics of one particular set of information and
forces concentration upen ensuring that the macro
will run under a variety of conditions.

Thare are down-sides to this, of course.

1. Macros can force the incorporation of code for
exceptions, which are often quite tangential.

2. Any change in the list of calling parameters for the
macro must be made in all existing macro cails. If

there are any appreciable number of such calls, this
can be a tedious and boring process.

3. The macro is often intelligible only to the writer. i
anyone else is to use the macro, an extensive effort
must be undertaken to eliminate idiosyncratic and
obscure approaches.

Using SAS/AF and FRAME methods to handle a production
macro provides a protected intarface for: 1. the macro
parameter entry process; 2. the storage of macro
parameters; 3. the actual macro calls; and 4. the use
of the macro system by other persons. When a macrois a
heavily used, preduction macro, this ¢can be a good
approach. It the macro is not used often, the amount of
time needed to set up the macro in FRAME terms usually
precludes this approach. However, a macro which has
been set up in this manner become easy to use and
difficult to destroy. These tradeofis should be carefully
considered before committing to the process.

The Key idea

The key idea here is to replace macro calls with
observations in one or more SAS datasets. A portion of
the FRAME SCL program will franslate the values of the
dataset variables into macro variables. At that point, the
macro can be calied easily, using SUBMIT CONTINUE
blocks in the FRAME SCL program. Changes in
observations in the SAS dataset enables the actual
conditions to run the macro to change. Changes in the
single SAS macro can again be done easily. Thereis
never a problem with an inconsistent argument-parameter
relationship. In addition, the interaction of the user with
the macro is “protected” by the FRAME entry, so that naive
users can work with the macro without damaging the
system.

Plan for the paper

This paper discusses the steps of converling a SA5 MACRO
into a FRAME GUI. These steps are:

1. Decomposing and restructuring the macro call.

2. Forming a mein dataset and a number of
sacondary datasets to store the information.
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. Storing current information in these datasets.
. Setting up the macros for easy use,

. Sefting up SCL code to manage the secondary
dataset information.

. Setting up SCL code to manage the main dataset
information.

. Translering information from dataset variables to
macro variables.

8.
8.
10.

Setting up a menuing system for the macro.
Running the macro.
Modifying the macro.

A examplecése

A case study for this process will be used. | have recently
been consulting with a number of companies in
conjunction with mestings, in which | provide “on-site”
instant data analysis using optical scanner methods. In
this approach, we handle a iarge number of evaluation
instruments, each of which have different numbers of
items, on a generic scanning form. When this form is
used, we handle all item and scale differences internally,
using 5AS formats te indicate item differences and other
macro calls to indicate differences in the number of items
" perinstrument, etc. Each of the different locations
requires differant titles to ensure that proper names are
used. There was not one macro used, but actually three,
and one macro had a variety of sections, controlled by
other macro parameters.

STEP 1: MACRO ANALYSIS

Here are some examples of the macre calls which were
used to run this macro;

%-ttotal (_tape=0203, _gsr=0, _src=fl_hi,
pitem=17, _items=1, _itemf=17 _maxv=§,
_fwin=0,_namef=fhal?, _minv=0, _strt=1,
ronly=1, _scale=hx,_scname=HAM-D, markout=1,
_locat=florl,_fwti=Y%str(hamdfmt.},_cent=1,
-longtab=1, useadj=0, namet=fhal?);

In this macro, there are a number of classes of
information, which we can considerthusly:

1. The same _tape (tape number)} is unigue to each
tape;

2. The _nitem (number of Rems), _items (first item),
_itenmf {last item), _fmti {format name) and _maxv
{maximum value) macros parameters are
associated with the _scname parameter.
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. The _scale (specific scale term) parameter is
associated with a given scals, but is incorporated
into various names at each use. if a scale is used
twice at a site, this valus must be unique.

. The _locat (subdiractory name) parameter
indicates the subdiractory that the information is
stored on.

. A gold standard is used sometimes {_gsr=1) and
not used in others. This depends on the tape and
the scale.

. The _sre (source file name) indicates the name of
the data file containing the information to be read
in. The formats for the data are controlfed partially
by the _nitem parameter, partially by a stored
macro read from a consistent location {a dataset
cafled TATLOR. 848, found in each subdirectory and
read at the start of the macro run).

The same tape may be used at several sites.

Other information about each situation was handied
idiosyncratically. Some of the information (a preset TITLE
statement, for instance) was stored in a file which was
input by the macro as ona of the first operations
performed.

STEP 2: FORMING DATASETS

In converting this to FRAME-base GUI, it became apparent
that there are 4 separable and distinct sets of information
inthe macrocall: 1. Instruments: 6 parameters;

2. Tapes: 2 parameters; 3. Sponsors; 5 paramsters;
4. Locations: 9 parameters (which included information
about the sponsor) if the values used in the macro call
were converted inte the values of a single dataset, this
would require that many variables would have duplicated
observations; in terms of database design, such a dataset
would not be first-order normal A dataset with such a
characteristic has unigue identifiers and no regeated
information across chsarvations. if duplicated variable
values exist and needed 10 be changed, they would need
to be changed in all observations. This would be difficut
to do and is inefficient.

Thus, the first process to be accomplished lies in setting
up a good database structure, which is first-order normal.
The structure is shown here:

1. One dataset, RAPRESP.RECORDS, contains the key
information about each invocation of the macro. it
contains key variables which are used to link in
inforration in other databases. Each secondary
dataset was related to the primary dataset by a
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one-many relationship (one record in each
secondary datasset could be related to one or many
records in the primary datasst).

2. There are several secondary databases, which are
all subsidiery to the main database:

{a) The tape dataset, RAPRESP.TAPES, contains
tape namas and numbers.

(b) The scales dataset, RAPRESP.SCALES,
contains scale information, such as format
names, number of items, and lowest and
highest values.

{c) The contacts dataset, RAPRESP . SPONSOR,
contzins contact information about the firms
with which we work on these projects.

(d} The sites dataset, RAPRESP.SITES, contains
information about the locations in which the
presentations are given.

Al this point, the essential macro has been changed. The
macro is called with the following macro call:

%let _sb=1;ilet _se=4;
%._rtotal (_tape=0203, _scale=hx, locat=florl};
The remaining portions of the macro have been
converted into observations in various datasets. Each
dataset is set up with relevant variables to contain the
macro variable information.

STEP 3: STORING INFORMATION

At this point, the various macros calls are surveyed. If
they are to be retained in the sysiem, the information in
the macro calls must be transiered into these datasets.
This is done using standard sAS tools, is tedious, and
needs no further discussion.

STEP 3: SETTING UP THE MACROS

For the most easy maintainance of the macros, they
should be sst up to be stored on a compiled macro
catalog. This is done using the MSTORED option:

OPTIONS MSTORED SASMSTORE-MAIN;

In addition, macros must be set up to be stored on the
macte catalog:

Ymacro _prln(_lnx)/STORE DES="Print a line™;
HLA=§ lnx.;PUT HLA;
%mend _prln;

Using this mechanism, macros do not need to be read in
and processed, but are always available in a compiled
fashion.

STEP 5: THE SECONDARY DATABASES

Within the SCL code for the GUI modute being constructed,
some method must be chosen t¢ manage the information
in each secondary dataset. This can be easily done using
elther FSEDIT or FSVIEW (either of which has direct
implementation in SCL, and may ba called as a function).
In some cases, more labor-intensive approaches can bhe
set up using EXTENDED TABLES implementations. These
are only nesded when special things need to be done,
and often take much more programmning to accomplish.
Here is an axample of the FSVIEW statement used to edit
one of the secondary datasets:

call fsview("NAMESX","edit");

This is a very simple approach. Within the FSVIEW
process itself, new observations may be added, old ones
deleted or modified, and the dataset saved easily.

STEP 6: THE MAIN DATABASE

in this particular case, a FRAME tool which was flexible and
extensible was needed. This suggests the use of the
EXTENDED TABLE approach. This tool is very fiexible,
allowing the user tc determine whether 1 or 500 different
calls are examined at a time,

Flexibility comes at a price, of course; extended tables are
somewhat difficult to work with. | have evolved a general
approach 1o the use of extended tables, which is generally
flexible and pretty easy to use. In addition, since it uses
arrays to handle all references to variables, widgets and
lists, it is also easy to move from one location to another.

My approach proceeds as follows:

1. The EXTENDED TABLE widget is defined. 1 always
define the widgst using the following choices:

{(a) Inthe Options section, | chack Dynamic
Table, Selection list and Vertical
scroll bar. | sometimes check Borizontal
scroll bar, but not often.

{b) Inthe Table size section, | set O for Maximum
rows, 0 for Maximum spacing and O for Row
spacing.

{c) In the Putrow options saction, | usually
select Run GETROW for all displayed
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rows. Scmetimes, this can really slow down
processing, if many rows are 1o be displayed.
In those cases, | select Run GETROW for all
selacted rows. However, this is done after
observing the results of the process.

(d) Inthe Selection list options section, |
use a jarge number of cases for the Maximum
selections choice. In this case, | use 101,
This is definently overkill for the present case,
but it does not hurt to have a little overkill at
this point.

. The widgets for the diffarent variabies ara defined.
For the purposes of this example, | will dafina 2
numeric value widgets and 2 character vaiue
widgets. For this example, these are called 5_NA
and s_¥B {for the numeric widgets) and S_cA and
s_cB (for the character widgets).

. The values from the dataset are calied V¥A, VNB
{numeric variables), VCA and YCB. These variables
must exist in the dataset (stop me if | am being too
obvious),

. One final element allows different variables to be
read from the file than are posted. In many cases,
the designer wishes to read all variables, but only
post a portion. For this purpose, a secondary set of
arrays is defined which contain variable numbers.
Variables on this list are posted and handled in the
extended table. Others are read from the file.

. The values from the datasets are transtered into
lists for each variable. | use lists for all ternporary
handling of variables for three reasons:

(a) The dataset can be opened during the
transfer, then closed for the use of the
dataset. This ensures that { am always clear
about the status of the dataget. In multi-user
systems, it is also impoertant to controf the
open status of the dataset carefully as welf.

(b) The number of cases which are being used at
the time is always very clear.

{c) When saving values, the values in the lists
can be easily transiered back from the lists to
the dataset.

In this case, the lists are called L_NVA, L_NVB,
L_CVA and L_CVB.

. Widgets, lists and variables from the datasets are
all handied using arrays. This gives an enormous
amount of flexibility in the use of the EXTENDED
TABLE widget. In all cases, separate arrays must be
used for character and numeric variables (and their
associated widgets and lists}. Here are the various
arrays for the current situation:
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/% £are ok */
/* Vidget name arrays - A_DN, A DC «/
/* Widget arrays - A_WN, A_WC */
/* Variable name array - A_VK, A_VC */
/# List name array - A_LN, A_LC */
/* Position mumber array - A_PN, A_PC */
/% FELERERRERERCE R LS LA SRR LE RS LS A *f

ARRAY A_DN(2)$ _TEMPORARY_ ("S_NA" "S_NB");
ABRAY A _WN(2) S_NA S_KB;

ARRAY A_VN(2) VNA VNB;

ARRAY A_LN(2) L_NVA L_NVB;

ABRAY A_PN(2) _TEMPORARY_ {1,2);

ARRAY A_DC(2)$ _TEMPORARY_ ("S_CA" “S_CB");
ARRAY A_WC(2) S_CA S_CB;

ARRAY A_VC(2) VCA VCB;

ARRAY A_LC(2) L_CVA L_CVB;

ABBAY A_PC(2) _TEMPORARY. (1,2);

. Data are transfered from the variables in the

RAPRESP .RECORDS dataset to the lists using the
following code. After this section is processed, an
additional blank item is added to each list, o enable
more information to be added to the values in the
table. The code is as follows:

/% wex rrnnnn %/
/% Begin by initializing the list */
FLN kknkE */

do i=1 to dim(a_lc);a_lc{i}-makelist(0);
end;

do i=1 to dim{a_ln);a_ln{i}-makelist{0);
end;

P R T T T T

/* Read from the dataset ds_rec until .74

/% the and of the dataset */

/% kkw e LT PP LT TR T T

r_vz=0;do until{r_vz);r_vz=fetch(ds_rec);

if (r_vz) then LEAVE;

VA ITTTITT] gkl ko */
/% Bead from the dataset ds_rec until */
/% the end of the dataset */
/* First, read the char values */
FAE i LT Laad L L ¥
s_cnt+l;

do s_i=1 to dim(a_vc);
r_ve=setitemc(a_le{s_i},getvarc(ds_rec,

varnum(ds_rec,a_ve{s_i})),s_cnt,"¥");
end;

/* tkkkkkekkkdkk %/
/* Next, read the num values T oxf
A Rk RRR kR kkkkk %/

do s_i=1 to dim{a_wvn);

r_vc=gsetitemn(a_ln{s_i},getvarn(ds_rec,
varnum(ds_rec,a_wn{s_i})},s_cnt,"¥T*);

end;

end;
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/e * e ke n/

/* Add an extra element to each list *f

/% is blank, to allow the user to add */

f* values dynamically */

/e = */
link ADDONE;

The GETROW section transiers information from the
lists to the widgets. The number of items in the first
list is used to control the number of items
presented in the extended table:

GETROW:

/% % */

/% Dynamic tables must be informed whem #*/

/+ there is no more data to post */
* wxe %/

Jx =
if (_currow_>listlen(a_cls{1})) then do;
call notify(“ET_SCALE", “_ENDTABLE_");

end;

alse do;

fe = % =/
/* s_tx: 1 if cursor was on mum var %/
/% 2 if curson was on char var ./
/* This is set during MAIN sectiom */

/% ¥ ok */
if (e_curp = _currow_) themn do;
if (s_tx=1) then
call notify(a_wc{s_p},"_CURSOR_");
if (s_tx=2) then
call notify(a_wm{s_p},"_CURSDR_");

end;

/!l e 00 000 0 e ek R ek ek e e e el e ool ol o e e #/
/% Post numeric values */
/% If the value is missing, set _BLANK_ +/
/% There is probably a better method */
i * ronE */

do 8_i=1 to dim{a_wm);

a_wn{a_pnis_i}}=
getiterm(a_ln{a_pn{s_i}},_currow_};

if (getitemn(a_ln{a_pn{s_il}},
_currow_)=.) then
a_wn{a_pn{s_i}}=_BLANK_;

end;
/& EEETEEEFERLRRERAERREERKRREERERRRKRERE ¥/
/% Post numeric values =/

/* 1f the value is missing, set _BLANK_. =/

/* There is probably a better method */

PR L e T T

do s_i=1 to dim(a_wc)};

a_wc{a_pc{s_i}}=
getitemc(a_lc{a_pc{s_i}},_currow );

if (getitemc(a_lc{a.pc{s. il}},
_currow_) = " ") then
a_vc{a_pcis_i})=_BLANK_;

end;

end;
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RETURN;
Data are recovered from the widgets and transfered
back to the lists in the PUTROW section:

PUTROV:

/% w+ Y
/* Remember the current row positiom «/
/% wex ok &/
S_curp=_currow_;

[k kdk ok wekkkk %/
/* Recover mumeric values «/
[ xsxrirs TTTTLE TN ¥y

do s_i=1 to dim(a_wm);
r_vc=getitemn(a_ln{a _pn{s_ i}},
a_wn{a_pn{s_i}},_currow_,"Y"};

end;

[® xeehnrees cukek &/
/* Becover char values 174
/n wxx ke &/

do s_i=1 to dim(a_wc);
r_ve=setitemc(a_lc{a_pc{s_il}},
a_ve{a_pc{s_i}},_currovw._,"T"};

end;

/% sxkten * Rkank &/
/% If there is a value in the blank, x/
/* add a new blank to each list /f

/v wxx *hukk wkk *f
if (s_curp = listlen(a_le{l}) &
getitemc(a_lc{1},s_curp) "= ""} then
link ADDOKE;
RETURN;
Finally, data are replaced in the dataset. Generally,
| assumne that if the controlling variables are found
in the dataset, other values are to be replaced. if
the controlling variables cannot be found, a new
obsarvation is to added to the datasets. The
statements are as follows:

do s_cnt=1 to listlen(a_lc{i});

FAEITIICE T kg kkkkkdk ok kkk &/
/+* Ensure that this is a real obs */
[® ek TERRERE (1) ek x/

if (getitemc(a_lec{1},s_cnt)
pot in (""," ")} then da;
P L e T Y
/* Check for the values of the obs »/
AT T * *% o x/
r_vc=vhere(ds_rec,"direc="||
quote{getitemc(a_lc{4},s_ent)));
if (r_we) then _msg_~sysmsg();
r_vec=fetck(ds_rec);

/% xxe 1 1] sxren xS
/* Obs does not exist - add new one */
/% * *k *ppkmkikdhkgkkhk k/

it (r.vc ~= 0) then r_vc=append{ds_rec);
/* % Rkkkkkhkk ik &/
/% Transfer char values to dataset */




/* = %/

do s_i=1 to dim{a_vc);

call putvarc(ds_rec,varmum{ds_rec,
a_ve{s_i}) ,getitemc(a_lcis_ i},s_cnt));

end;
/t *® ok ek */
/* Transfer num values to dataset */

[% ko dkkkk ereeex &/

do s_i=1 to dimfa_wn);

/* "rE % xf
/* Set up the defanlt wvalue with */
/* missing value for this var */
FARE I T S «/

s_bval={{s_i in (1))>0) =1+
({s_i in (2))>0)=0;
if (getitemm(a_ln{s_i},s_cnt) = .) then
r_vcesetitemn{a_ln{s_i},s_bval,s_cnt);
call putvarn(ds_rec,
varnmm(ds_rec,a_wn{s_i}),1);

end;

R L e T Y
/% Update dataset to save values «/
Jx L Lt */
r_vc=update(ds_rec);

end;

end;

r.ve=where (ds_rec);
r.ve=sort{ds_rec,"direc®,"/nodupkey") ;
if (r_vc) then _msg =sysmsg();

The only flaw to this general approach is i the
controlling variable values are changed during the
course of the processing of the active lines, the
system will not consider these lines to be
replacements of old lines, but rather new lines. This
leads occasionally te unnecessary duplication of
entries. This is not a serious problem, as duplicate
lines can easily be deleted.

STEP 7: SETTING UP MACRO VARIABLES

There are two approaches to the problem of obtaining
information from secondary datasets. In both cases, the
macro values are inseried into macro variabies using
CALL SYMPUT. Both approaches have similar needs for
generalizability in approach. In both cases, the macro
variables will have global scope.

1. The datasets can be opened in the calling SCL
program. Macro variables set up in the calling $¢L
program have global scope with respect to a macro
run within a SUBMIT CONTINUE blockin that SCL
program.

2. The dataset can be opened in 2 SUBMIT CONTINUE
block which runs the macro itseli, either as a part of
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the macro, or prior to the macro being used. In this
case, the macso variables should have global
scope as well, although this is not as clear. In this
case, the dataset is opened using a DATA _NULL_
construction.

The sSCL approach

Here is some code which functions to work with the
contents of a given secondaty database to set up macro
variables in the SCL program:

/e -y FEEK KK LI ¥
/* SCL Code to convert dataset value to macro */
[h EEnk ok */
ds_scl=open("rapresp.scales");
r_ve=locatec(ds_scl,varnum(ds_scl,"SCALEY),
s_scalnm);
s_nitem=getvarn(ds_scl,varnum{ds_scl,"NITEM"));
call symputn("_nitem",s_nitem);
if (ds_scl) then ds_scl=close(d=s_scl):

This is generally straigtforward, and can be shortened
slightly (embedding the GETVARN construction in the CALL
SYMPUT statermnent. However, it can become cumbersome
and difficult, if there are & large number of variables. Here
is a somewhat more complex case, which illustrates a
general approach to the transfer of values to macra
variables:

P T e R Y 2 P T Ty
/* 8CL Code to convert dataset value to macro =/
/* mEkdkkk a2 S T T E wkkk &/
\begin{enumerate}
\item
\end{enumerate}
array a_nvn (4) $§ _TEMPORARY_

("NITEN" "FITEM" "LITEM" "MVALUE");
array a_nmm (4) § _TEMPORARY_

("_nitem“ " _jtems" "_itemf" umu);
array a_nsn

(s_nitem s_items s_itemf s_maxv);

INIT:

ds_scl=open{"rapresp.scales");

r_vc=locatec (ds_scl,varaum(ds_scl ,"SCALE"),
s_scalnm);

de s_i=l to dim{a_nvn)};

a_nsn{s_i}=getvarn(ds_sci,
varnum(ds_scl,a_nwa{s_i}});

call symputn(a_nmn{s_i},a_nsn{s_i});

end;

if (ds_scl) then ds_scl=clase(ds_scl);

There are several peints to this code:
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1. The array specifications are easily extended to
include new variables. The user must be sure to
keep numeric and character variables separated,
however.

2. The use of a single CALL SYMPUT can reduce
coding errors.

3. The DI specification ensures that all of the
variables are converted ino macro variables,
regardiess of the number of variables,

This can be placed at several points in the SCL code.
Naturally, the value of the variable s_scalnm must be
known at the point that the code is executed.

The SUBMIT CONTINUE block

The second approach lies in performing the conversion
{rom dataset values to macro variable within the SUBMIT
CONTINUE block, inside a DATA _NULL_ construction. The
data from the main dataset RAPRESP . RECORDS and each of
the subsidiary datasets are obtained by code such as the
following, included in the body of the macro:

DATA _NOLL_; /* Select cases first scale &_scn*/
SET RAPRESP.SCALES (WHERE=(SCALE="&_ sen"));

[« WEERak kR Rk wRREERRKES w/
/+ Handle character variables *f
J¥ EREEREREEEEEREEETEERRRERER PPN

CALL SYMPUT("_fmti" ,FMINM);
CALL SYMPUT("_xds1”,DS1};
CALL SYMPUT("_xds2",DS2);

fx shex EXEAEEKAREAL SR EX R RRE RS RRREREE %/
/* Handle numeric variables */
/* ok ek * nf
CON=1;

DIFF=MAX-MIN+1;

CALL SYMPUT("_cont",COMPRESS(PUT(CON,1.)));
CALL SYMPUT("_minv",COMPRESS(PUT(MIN,4.)));
RUN;

This code is difficult to extend, and is not systematic and
reusable. Reusable code can be generated by the use of
arrays; in the array approach, one statement (the array
itself) must be rewritten to add new variables to the
process. Rather than using & single CALL SYMPUT
statement, the use of arrays enables the designer to
generalize the process. This is done as:

DATA _NULL_; /% Select cases first */
SET RAPRESP.SCALES (WHERE=(SCALE="&_scn"});

/% mumkkkkhkE ok sxhkhhk &/
/+ Handle character variables =/
/% Arrays define vars, SYMPUT converts x/

/¥ kdokkkhkk kg ke kkkkkkokkkkkkhk &S
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ARRAY MC(3) & _TEMPORARY_
(“_fm'l'.i" . “_xd.s:l." R "__lds2"} s
ARRAY VC(3) FMINM DS1 DS2;
DO I=1 TO DIM(MC);CALL SYMPUT(MC{I}.VC{I}):END:

/* % »/
/* Handle rumeric variables */
/* Arrays define vars, SYMPUT converts */
/* xx x/

ARRAY MN(12) $ _TEMPORARY_ ("_cont“,"_minv®,
"_,mrr" . "_items" R "._itemf" . "_n:i.tem" . "_mﬂit" .
"_xnbr" . "__x:i.si“ . "_xis2“ . ",xifl" . "_IifZ") :
ARRAY VN CON MIN MAX ITEMS ITEMF NITEM
DIFF NBR ITS1 ITS2 ITF1 ITF2;
DO I=1 TO DIM(MN};

CALL SYMPUT(MN{I},COMPRESS(VN{I},B.));END;
RUN;

Adding new variables into either of the systems (character
or numeric) requires the addition of the variable name to
the name array (VNS or VCS), and adding the name of
the macro and incrementing the count of the macro array
{MNS or MCS) into that macro array. The use of the DIM
specification ensures that the translation is done
automatically. Care must be taken to ensure that the
number of variables in the different arrays are kept
synchronized. A two-way array cannot be used for this
process, because variable types cannot be mixed in SAS
arrays.

Thus, this phase of the conversion process is compieted
by using a set of statements like those shown above, for
the main datagets RAPRESP . RECORDS and for each of the
subsidiary datasets (RAPRESP . TAPES, RAPRESP . SPONSOR,
RAPRESP . SCALES, RAPRESP. SITES). What is left unstated is
some error checking information; since important macro
variables are set in each of the selection DATA _NULL_;
data steps, the designer must include macro variable
controls for failure to select appropriate information.

STEP 8: SETTING UP A MENU SYSTEM

The PMENU approach to handling access to the macro can
make a very professional looking GUI look even better,
and enables the user to have good control over the
window. Essentially, the PMENU approach enables the user
to control the user’s access to both standard 545 utilities,
as well as present the user with a clear interface for the
choices to be made during the macro use.

The PMENU used for this analysis is shown here:

/% kEkk Rk wxkrk o/
PROC PMENU CAT=MAIN.DWMNEW;

MENU RAPRESP;

ITEM "Exit" SELECTION=E_X;

ITEM "Locations...” MENU=LOC_NM;



ITEM "Analysis..."® MENU=ANALY_¥;
ITEM "Edit..." MENU=EDIT_M:
ITEM *0Other info..." MENU=INFQ_NM;
MENU EDIT_NM;

ITEN "Source" SELECTION=E_F
ITEM "Names" SELECTION=E_N;
MENU INFO_M;

ITEM "Scales" SELECTION=I_S;
ITEM "Locations" SELECTION=I_L:
ITEM "Tapes" SELECTION=I_T;
MENU LOC_M:

ITEM "Select" SELECTION=L_S;
ITEM “Use selected"  SELECTION=L_U;
MENU ANALY_NM;

ITEM "Read and check" SELECTION=A_A;
ITEM "Initial rum" SELECTION=A_B;
ITEM "Full prep® SELECTION=A_C;
SELECTION A_A "A_A";

e

SELECTION S5_V "S_V";
RUN;

In using the PMENU approach, there are a number of
choices. i try to simplify things by setting up a SELECTION
statement which has the same command output as the
SELECTIOR specification in the ITEM statement. Thisis

simply my style, however.

This PMENU specification must be invoked during the
INIT: portion of the SCL program {to invoke the menu
from the beginning of the display of the window). Use of
the NOAWSMENUMERGE option early in the INTIT: block:

/% xkke

‘ . x/
OPTIONS NOAWSMENUMERGE MSTORED SASMSTORE=MATN;

will ensure that your menu is not merged with the default
SAS macro.

This menu is actually invoked using the following codelet:
r vespmenu{"main,dwmpew.rapresp") ;

The menu operates by placing a term on a stack
accessed with the WORD function as:

/x L2 ik kR &/
/% Get the command selected by the menu */
/% Clear remaining (?) commands */

/5 BEERRRRARERRERREER A EEEE KRR RS %/
s_pmenu=word(1};
call nextemd();
select (s_pmenu);
when ("A_A") link READCHK:
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when ("A_B") link INITRUN;
otherwise;
end;

STEP 9: RUNNING THE MACRO

In running the macro, the elements described above are
all put together and used in an integrated way. Here is the
basic method:

1. The user uses the menu system to get the various

invocations of the macro which are to be run into
the EXTENDED TABLE interface. As few as 1
invocation may be included intc the interface, with
no actual limit to the number which may be
selected.

. The user selects the particular cases 1o be

analyzed. This is done by clicking on the row
containing the case to be run.

. The user uses the menu system {0 select the fype

of analysis to be performed.

. The menu item is sent to the MAIN block for

processing, using the menu-handling code
described above.

. The macro is run out of the PMENU structure. There

are several approaches to running the macro,
which differ from one another by the use of various
macro control variables to run specific sections of
the macro using a %if (k_var.) Ythen Ydo;
approach. Here is the overall mechanismto run the
macro:

do s_i=1 to listlen{a_cls{1}):

call notify("ET_SCLLE" LH_ISSEL_",s_i,s_selx);
if (s_selx) then do;

link SETMACS:

link QVERRUN;

end;

end;

This operates by checking each row of the
displayed table and determining if the rowis
selected. If the row is selected, it is run. For those
rows, the system sets up macro variables using the
mechanism described above for the canversion
process. Following macre variable conversion, the
system uses the OVERRUN block to run the macro:

OVERRUN :
r_vc=libname ("C"||s_scletr,
s_rrtl 1"\ ls rext]|"\"| |s_direc);
SUBMIT CONTINUE:
options fmtsearch=(rresplib library);
Ymacro _overrun;
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iput *, *xe k%3
#put = RTOTAL macro start %;
Yput =. ok _k;

Yif (&_zswa ]| &_zswb) ¥then Jdo;
%_rtotal (_tape=&_tape.,_secb=k_zsb.,
_sece=Rk_zse.,_cencoun=g_cencoun,
renly=g_ronly,_centers=i_centers.,
_longtab=k_longtab, markout=§ markout,
ocat=f_direc,_extadd=§ _extadd.,
-extname=§_extname., extpos=&_extpos.,
_scale=g_scletr,_src=f_src,_run={_orun.,
_schame=f_scname) ;

%end;

Ymend _overrun;

%_overrun;

ENDSUBMIT;

The macro is run after embedding it inside another
macro. This enables the use of macro %do loops
and other such control structures.

6. The print stream to the OUTPUT window and the LOG
window are diverted to files using the PRINTTD
mechanism. Several things can be done with these
streams: they can be printed using the External
File Viewer widget, they canbe routedtoa
printer, or they can be run through a input precess
to look for problem codes. In this case, the
External File Viewer is used to viewthe log, and
there is no output to be examined.

STEP 10: MODIFYING THE MACRO

To ensure that the system can be easily used, a method
for modifying and compiling macros should be included. |
store macros as a SOURCE module on the same catalog as
the FRAME and SCL modules; whenever | export the
catalog, | export the macro SOURCE maodule as well. By
running the macros, | store them on a macro catalog on a
continually-activated system library.

SAS has several methods for working with lines of code.
One could %include such files into the PROGRAM EDITOR,
but this is not a well-protected interiace. Another
approach lies in the uge of the PREVIEW buffer, which
includes an editor much like the PROGRAM EDITOR. Hers is
an example:

Fil whkkkkkE FTTTT T T et res T RE Ry D T g

/* Clear preview buffer x/
/% Set up a SUBMIT CONTINUE block */
/* Include the macro file in, compile it amd */
/* store it on the macro catalog */
/® wxekrkens xshrhees x/
fr_ni=" "ar ye=filename(fr_ni,

"main.dwmmnew.z_macros.scurce",“catalog");

x_vc=preview("include®,fr_ni};

do 1=1 to iicall putlegend(l,a explfll});end;

call legend ("Explanation");

s_cmd="num on";call execcmd{s_cmd);

r_ve=preview("edit","Macros Analysis");

r_vc=preview("file",fr_ni);

T_vc=preview("clear");

submit continue;

options source source2;

proc printte print="__res.out"
log="__Tes.log" new;run;

filename macin catalog
‘main.dwnmev.z_macros.source’;

%include macin;

proc printto;run;

endsubmit;

Using this method, the user is in very good control of the
editing process of the macro. You never save the macro
back into the second file that is opened!

There is one important thing that must be remembered in
using this approach for editing: either the preview buffer
or some aspect of the transfer mechanism appears to
have a fixed and immutable line iength of 80 characters.
This can have a spectacular effect on a macro with lines
langer than 80 character, of course. In my case, terminal
»/ characters, which end comments, were often placed in
columns 82-83. In addition, %do statements were often
found out there. Fixing such a disaster can be quite
difficult.

CONCLUSIONS

Conwerting a macro into the protected mechanism of the
GUT can be a time-consuming process. it probably took
about 24 hours for the initial conversion process. In total,
possibly 30 hours (and this may be an underestimate)
ware required for this conversion. For macros which must
be used by others than the author, this time expense is
hecessary. In addition, macros set up in this way are

/% Tdentify the file (z_macros.source) +/  more durabie and less easily "broken” than other ways of
/* Include file into preview buffer */  maintaining the system. in addition, this approach
/* Set up three lines into a LEGEND window +/  centralizes the processing. All in all, such an approach
/% Start up the LEGED window +/  can be helpful, but is time-consuming to initially set up.
/% Add lines #s intoc the edit buffer */
/* Edit the file - control goes there */
/% After editing, copy lines back to file +«/ ABOUT THE AUTHOR
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