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Creating Dynamic Web Pages with Application Dispatcher: 

ABSTRACT 

Getting Started with SASJlntrNefI'M Software 
Mickey Waxman, Academic Computing, University of Kansas 

Larry Hoyle, IPPBR, University of Kansas 

This 'virtual' hands-on workshop will give a basic 
introduction to using SAS Application Dispatcher to create 
World Wide Web pages on demand. Workshop participants 
wUllearn how to create an HTML form which will invoke a 
SAS program on a server via the Application Dispatcher. 
They will also learn how to construct a SAS program which 
produces web pages upon request from such an HTML form. 
No previous knowledge of HTML is required. 
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Consider the following transaction. Jane Doe fires up her 
Web browser and browses her way to my Web page. 
looking at my Web page she finds she can request further 

3. my.hlml 

information on a variety of topiCS. She makes a few 
selections, and crICks on the Submit button. Then SAS on 
my server wakes up, processes a set of data and sends a 
bar chart back to her browser showing the information she 

Figure 1, Jane gets web page 

requested. 

What did I have to do to make this possible? Two things, 
essentially: (1) create a Web page that contains a form that 

Browser 

1. Get Broker 
references my SAS program and (2) wri1e the SAS program 
that collaborates with this Web page. This workshop 
teaches the basics on how to create these two components. gmph=bar var=x : 

_Program=my.sas : 
Figure 1. Jane's Web browser sends a request to my Web _Service=myapp ~ 
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server asking for a copy of my Web page. This HTML file is ,...-___ -, 
duly sent to Jane's computer where her browser interprets Jane' s t-----+----~ My 
the HTML and displays my Web page. In her browser Jane Web Server 
selects options and enters data in the HTML form specifying L_B_r_o_ws_e_r.1t-----r---:-;---:l~T---....J 
what further information she is requesting. Then she clicks 
on the Submit button. 7. 

Figure 2. Jane's browser assembles her selections into a 
message, which Is sent to my Web server. My Web server 
sees that the request is addressed to my Application Broker, 
starts 'Broker', a CGI program included In the SASIIntrNet 
package, and passes It the message from Jane's browser. 
The Application Broker interprets and processes the request 
data and then establishes contact with my Application 
Server. The Application Server, a SAS session waiting for 
action, processes the input from Broker, creates a fiieref 
named _webou~ which points back through Broker to Jane's 
browser, and creates a set of macro variables containing 
the request data. The Appfication Server then finds the 
specified SAS program that I wrote and runs It with those 
predefined macro variables. The macro variables are what 
convey information from Jane's browser to my SAS program. 
Output from this SAS program is written to _webout, which 
streams the output to the Application Broker. Broker does a 
little processing of the output before passing it to the Web 
server. The Web server then sends the output to Jane's 
browser. 

Thafs probably more detail than you care to know. but 
someday you'" thank us for this. 

2. Launch Broker 
graph=bar var=x 

6. _Program=my.sas 
_Service=myapp 

3. run my.sas graph=bar. 

Figure 2, Jane runs my SAS program 
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Example Applications 

This workShop will use six exemple 
applications, each of which has an 
HTML file and a SAS program. 
Thumbnails of what \he user sees 
when using the applications are 
shown on this page, with \he HTML 
form on the left and the output from 
the SAS program, as delivered back 
to the browser, on the right. 
The first example, In the first row, Is a 
simple "HOWdy World" program. It 
also displays the time to show that an 
application wRh no Input values can 
deliver dynamic information. 

The second application prints back 
the value of an input parameter. The 
third (not shown) prints back 
selections from a multiple select box. 

The fourth application sends back the 
value of the input field in a graphic 
image file (GIF). 

The fifth application uses an Input 
parameter to choose between two 
procedures. 

The final application shows some 
debugging tools. 
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Results from SAS 
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Howdy World 
This Dispatcher application runs a SAS program that prints a 
message and the time. This is a dynamic appllcalion in that R 
prockJces a different page each time it is run, but R requires 
no input parameters from the user. 

In order for the SAS program to be run, the HTMl file which 
requests it must contain three references: a pointer to SAS 
InstRute supplied program named "Broker", the name of a 
Broker service, and a reference to the SAS program to be 
run. 

The pointer to Broker appears in the "action=" clause of the 
HTMl "FORM" tag. Broker Rself is an executable which your 
system administrator configures to have one or more 
"serviceS'. Each service corresponds to one or more SAS 
sessions running on a server. 

The name of the service to be used appears as the value of 
a field named "_SERVICe" in the HTMl form. 11 can be user 
selectable or it can appear in a "hidden" field as it does in 
figure 3. In this case the value "mwsug98' does not appear 
on screen for the user since the type of the INPUT field is 
"hidden'. 11 is, however, passed to the server as 
"_SERVICE=mwsug98' when the form is submitted. 

The name of the SAS program to run In flgure3 Is 
"howdy.sa$'. Its location is pointed to by the IIbname 
"clientXX'. This reference is passed to the server 
as"_PROGRAM=cllentxX.howdy.saS'. Dispatcher 
applications may also run source programs, Sel code, or 
macros in SAS catalog entries, 

The SAS program, cllentxX.howdy.sas, which is referenced 
by the "_PROGRAM field above, is shown in figure 4. The 
important features of this program are the reference to the 
output fileref "_webout', and the HTTP header which is the 
first output sent to _webou!. 

When Broker sets up for howdy.sas 10 be run, it inserts a 
fileref to _webout at the beginning of the code to be run. 
Anything written 10 this fileref ends up being sent back to the 
browser from which the form in figure 3 was submitted. 

In order for the browser 10 interpret this output correctly. it 
must be preceeded by a "Hypertext Transfer Protocol 
(HTTP! header. This header must end with a null line. Note 
the "r at the end of the highlighted "pur statement in figure 
4. The"r Is necessary in that it generates the needed null 
line. The HTTP header in this example, 'Content-type: 
textlhtmf, informs the browser that what follows Is to be 
interpreted as HTML. WhUe many browsers will display 
output without any HTMl codes, It is a good idea to include 
at least the required elements: <HTMl><lHTMl>, 
<HEAD><lHEAD>, and <BODY><iBODY>. 
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<HTMl> 

<HEAD> 
<TITLE>Howdy, A no input fl9ld form<lTlTlE> 
<!HEAD> 

<BODY> 

<FORM actlon='http://brokerpa1hJbroker'> 

<INPUT 

<iNPUT 

<INPUT 

<!FORM> 

<iBODY> 

<!HTMl> 

Iype--hidden 
name=_SERVICE 
value=mwsug98> 

type=hidden 
name=_PROGRAM 
value=cllentXX.howdy.sas> 

type=subrnH 
value='run a SAS program '> 

figure 3, howdy.htm 

f----------- '/ 
f howdy.sas - a heno world program '/ 
f fortryilg the application dispatcher. '/ 
r '/ 
data _nulL; 

file _webou1; 

l=limeO; 
d=dateO; 

pu/ 'COn1l!n1-type: fell1IhIml'l; 

pu/ '<HI >Howdy, a SAS program wrote this on:<!H1>'; 
pu/ d date7. 'at: 'ttime. ; 

run; 

figure 4, cJ/entxX.howdy.sas 
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A Form With One Input Field 
The second example, shown in figure 5, adds a field to the 
form inlo which a user can enler Information. In this 
particular case lhe field has a name of "X'(Z', and has no 
default value. If a user were 10 eOler the value "13" inlo the 
field, lhe browser would send "XYZ=I3" to Broker when the 
form was submitted. A separate name=vaJue pair is sent for 
each field entered in lhe form. 

r--------------r lfie1d.sas • Reads one field from the browser r-----
%global XYZ; 

options nosource nonotes; 

r-------------r send the log window to the browser r--------
%out2hIm(capture=on, window::log ); 

data_nulL; 

put 'Field m contained: ' / sg ; 

run; 

%out2htm(hIm1fref=_webout, 
capture=afI, 
wIndow--IDg, 
runmode=s, 
openmode=n!place); 

'/ 
'/ 
'/ 

'/ 
'/ 
'/ 

figure 6, clientXX.1field.sas 

%macro noexit(myname); 
dala_null~ 
m = symgetr&myname'); 
n = translate(lrim(lefI(m)), , 

'%&·0";,', , , 
-, 
'OAOD'x); 

call sympul('&myname',lrim(n)); 
run; 
%mend noexil; 

figure 7, a macro to remove nasty characters 
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<JfTMl> 
<HEAD> 
<TITLE>A one field form<f11TLE> 
<!HEAD> 
<BODY> 

<FORM action='httptlbrokerpalhlbrokef> 
<INPUT type=hidden 

__ SERVICE 

value=mwsug98> 
<INPUT type=hidden 

name=_PROGRAM 
value=c1ientXX.lfleld.sas> 

<INPUT type=text 
name=XYZ> the parameter 'XfZ' 

<P> 
<INPUT type=submtt 

<!FORM> 
<!BODY> 

value="send ft to a SAS program"> 

</HTMl> figure 5, 1fieJd.htn. 

The SAS program cllentXX.l field.sas, shown in figure 6, 
receives lhe value "X'(Z' as a predefined macro variable. 
Broker sets up this macro variable automatically for each 
name=value pair it receives. It Is a good idea, though, to 
have a %global statement for each parameter the SAS 
program references. This will force lhe creation of an empty 
macro variable when no name=value pair is seOl. 

An Application Dispatcher program can reference a macro 
variable containing a form parameter (e.g. XYZ) as: 
"&)NZ'; 
or 
%superq(XYZ); 
or 
wllh symget('XYZ'); 
Parameters are also available to an Application Dispatcher 
SCl program via an SCl list. 

Using lhe "&XYZ" method is a security risk. It can be used to 
insert undesired SAS code into your application. The symget 
and SCl list melhods are safest. Figure 7 shows a sample 
macro to strip out dangerous characters from the form fields. 
These include the percent sign, ampersand, quotes, 
semicolon and comma, as well as carriage retum and line 
feed. 

You may also want to check lhe length of a parameter. In 
figure 6 'XVZ" is read into lhe variable 5g and lhen printed. It 
may get truncated, but this will not crash lhe program. In 
figure 8b the statement 

put 'You ordered %superq(FIXINSO) topping.'; 
will crash lhe application if lhe quoted string gets longer than 
200 characters. 

Note, though, that this example doesn't explici1ly write an 
HnP header, unlike the clientXX.howdy.sas example. This 
is because lhe "runmode=S' option of lhe %out2html macro 
indicates that the application is running in "server" mode. 
When bolh "runmode=s" and "openmode=replace" are 
specified, an HTTP header is automatically written. 



Multiple Selection Parameters 
An HTML lorm can allow multiple values 10 be selected for a 
single parameter. Figure 8a shows an HTML file which 
defines a select box which allows a user to select any . 
combination from pickles, mustard, maple syrup and omons. 
By default the first three are selected. 

r ------... ----------........ - "" 
r muHi.sas - Reads multi select */ 
r ------------------------ */ 
%global FIXINS; 
'Yoglobal FIXINSO FIXINS1 ; 
options nosource nonotes; 
%out2htm(capture=on, window=iog ); 

r ~ 
r Make the '0' and '1' macro variables */ 
r if necessary. Simplifies later code '*' 
r ~ 

%macro prep; 
data _nulL; r no parameters '*1 
%IF %superq(FIXINS)= %THEN %DO; 
call symput(*F1XINSO", ·0"); 

%END; 
%ELSE %00; r at leasl1 */ 

r just 1 */ 
%IF %superq(FIXINSO)= %THEN %00; 
call sympul("F1XINSO","1"); 

%END; 
%END; 

call symput('FIXINS1" ,symget("F1X1NS"»; 
run; 
o/ofIlend prep; 
%prep 

%macrouse; 
data_null_; 

r -------------r use the macro variables 
r ----------------

%IF %superq(FIXINSO)=1 %THEN %DO; 
put 'You ordered %superq(FIXINSO) topping.'; 

%END; 
%ELSE%oo; 

put "You ordered %superq(FIXINSO) toppings.'; 
%END; 

%IF %superq(FIXINSO) ne 0 % THEN 
%DO fx= 1 %TO %superq(FIXINSO): 

f=symget('FIXINS&fx"); put I; 
%END; , 

run; 
%menduse; 
%use 

%out2htm(htmlfrel= _webout, capture=off, 
window=log runmode=s, 
openmode=replace); 

%Iet FIXINS=; 
%Iet FIXINSO=; 
%Iet F1XINS1=; 

"/ 
"/ 
"/ 

figure Bb, clientxX.multi.sas 
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<HTMl> 
<HEAD> 
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<TITlE>A muUiple select fonn<ITITLE> 
<!HEAD> 
<BODY> 

<FORM action='htIp:llbrokerpathibroker'> 
<INPUT type=hidden 

narne=_SERVICE 
value=mwsug98> 

<INPUT type=Iidden 

<P> 

name=_PROGRAM 
value=clienIXX.muli.s8S> 

What do you wan! on your veggie burger?<BR> 
<SELECT name=FIXlNS MULTIPLE> 

<OPTION SELECTED>pickies 
<OPTION SELECTED>mustard 
<OPTION SELECTED>maple-syrup 
<oPTION>onions 

<lSELECT name=1IXYZ MULTIPLE > 
<INPUT type=submit 

<!FORM> 
</BODY> 
<!HTMl> 

value="send H to a SAS program'> 

figure Ba, multi.hlm 

Suppose the default is submitted. The browser will send 
FIXINS:plckles&FIXINS=mustard&FIXINS=maple-syrup. 
Broker would create the following macro variables in this 
snuation. 

%Iet FIXlNS0=3; 
%let FIXINS=pickles; 
%let FIXlNS1=pickles; 
%Iet FIXINS2=mustard; 
"!ole! FIXINS3=maple-syrup; 

II only onions were picked Broker would set up only: 
"!olet FIXINS=onions; 

Figure 8b shows an example of SAS code to handle the form 
in ligure 8a. Note that FIXINS, FIXINSO, and FIXINS1 are 
declared global so that they always exist even when one or 
no selection was mede in the browser. 

The macro prep sets values for FIXINSO and FIXINS1 in 
cases were Broker doesn~. II, for example, only one choice 
is selected, Broker would not set FIXINSO and FIXINS1. In 
this case, to make later coding easier, prep sets FIXINSO to 
1. FIXINS 1 is always set to the same value as F1XINS. 

The macro use in figure 8b shows how the parameters might 
be used. In this simplistic example FIXINSO is used to loop 
through the selections and echo them back to the user. 
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Creating a Graphic 
The next example has a form which has 2 user edHable 
fields. The second field is a ·select box" which allows the 
user to select from a list of options. When the form is 
submitted, the browser receives a graphic image (a GIF file). 

f ~ 
r sUOO.sas • show the Input as a GIFfile '/ 
r ~ 

%global m TCOLOR; 

r lhase statments can be used to test without the application 
dispatcher 
filename _webout 'd:llne\Publwwwrootlsugi23\grphout.glf; 
%let XVZ=testme; 
'/ 

r ~ 
r generate en HTTP header lor a GIF file '/ 
r don' run Itlis data step W testing locally '/ 
r ~ 

data_nuU_; 
file _webout; 
put 'Content.type: image/girl; 

run; 

r-----
r use a GtF graphics device r-----, 

goptlons devi~60 
gsfmodeoraplace 
gsfname=_webout; 

r -----
r set the color from an input parameter r------

goptions ctitie=%superQ(TCOLOR); 

r-----, 
r generate the graphic 
r-----

proc gs1lOO frame; 
note 11=10 move=(8,15) f=brush %superQ(XYZ); 

run; 

'/ 
'/ 
'/ 

'/ 
'/ 
'/ 

'/ 
'/ 
'/ 

figure 9b, c{lentXX.sllcfe.sas 
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<HTMl.> 
<HEAD> 
<TlTLE>Make a GIF flIe<fTlTLE> 
<!HEAD> 
<BODY> 
<FORM actIon='htIp:llbroke!pathlbrokel'> 
<INPUT type=hidden 

name=_SERVICE value=mwsug98> 
<INPUT type=hidden 

name: _PROGRAM value=clientXX.slide.sas> 

The text for the graphic<BR> 
<INPUT 1ype=text II8IIIe=XYZ> 

<P> The text color<BR> 
<SELECT naJI1I!=tcolor size=4> 
<OPTION value="blue" SELECTED>Blue <fOPTION> 
<OPTION value='red">ruby red<lOPTION> 
<OPTION value='green">oz green<lOPTJON> 
<OPTION value:"black'>plain old bIack<fOPTION> 
<fSELEeT> 

<p> 
<INPUT 1ype=SubmH value='send me a GIF file'> 
<!FORM> 

<iBODY> 
<!HTMl.> 

figure 9a, slide.htm 

The SAS program clien1XX.slide.ses first writes an HTTP 
header to tell the browser that a GIF graphic follows. That 
header is 'Content-type: Image/glf. Note that the SAS 
program should write no other text to _weboul, otherwise the 
browser would see a corrupted gil file. 

Selecflng one of the GIF drivers creates the graphic file. In 
figure 9b the driver is "gif16(f' which produces an image 160 
pixels across. Specifying the gsfname=_weboutgraphic 
option results In the graphic being sent back to the browser. 
The gs1mode=replace option causes the driver to write a 
proper internal header for the graphic. 

The actual creauoil of the graphic can be done by a number 
of components of the SAS system. In figure 9b, PROC 
GSLIOE is used to create a slide from the contents of the 
'X'fZ field. 



Selecting Code 
The Dispatcher program clientXX.iffy.sas is shown in the 4 
part figure 1 D.This application shows the use of an Input field 
to select code to be executed. 
The inKial section in figure lOa creates a test dataset. 

Figure 1 De contains the code which actuaRy makes the 
selection. If the value of the Input field is "A", then the macro 
'CHDICEA" is invoked. Input of"S' causes 'CHOICES" to be 
Invoked. Any other input invokes "ooPS". 
Figure 1 Db contains the macro definition for CHOICEA. 
It uses the "%ds2hlm" macro to send the browser the test 
dateset as an HTMl table. Figure 1 Dc contains the 
definitions for CHOICES. ChoiceS uses the tab2htm macro 
to send back an HTML table from a PROC TABULATE. 
OOPS in Figure lOd handles errors. 

f-------------
f iffy.sas· select logic based on a form 
f 

%global CHOICE; 

options mprint; 

f-----
f make a test dataset 
f---

data test; 
do x=1 to 5; 
day=1 to 3; 

l=X'y; 

w:round(1000'rannor(1213131),.1); 
output; 

end; 
end; 
run; 

'/ 
'/ 
'/ 

'/ 
'/ 
'/ 

figure 108, part 1 of cllentXXlffy.sas 

f----
f fIlS! ohoice - dataset to HTML 
f formatting tool 
f -----

%maCro CHOICEA; 

%ds2htm(daIa--test, 
runmode=s, 
openmode=replace, 
htmllref= _webout, 
captiOl1=lhis is the TEST dataset, 
ccoIor=b1ue, 
tbbgcolr=cyen); 

%mend CHOICEA; 

'/ 
'/ 
'/ 
'/ 

figure 10b, part 2 of clientXXiffy.sas 
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f----
f the second choice -
f tabulate to HTML formatting tool 
f-----

%macro CHOICEB; 
%tab2htm(capture=on); 
options Dnesize=96 pagesize--54 nocenter 

nodate nonumber; 
tnle 'Example: Tabulated TEST dateset~ 
proc tabulate data=WORK.TEST 
lonncher='82838485868788898a8b8C'X; 
table Y AU, (Z W ) , ( 'MEAN"STD1 ; 
varZW; 
class Y; 

run; 
%tab2htm(capture=off, 

runmode=s, 
openmoda=replace, 
htmlfref=_webout, 
brtllle=tabulated TEST dataset, 
center=y); 

%mend CHOICEB; 

'/ 
'/ 
'/ 
'/ 

figure 10e, part 3 of clientxX.iffy.sas 

f----
f this prints out an error message 
r----

%macro OOPS; 
data_null; 
file _webOut; 
pick=symgetiCHOICE1; 
put 'Content-type: textlhtml'll 'Unknown choice:'/ pick; 

run; 
%mend OOPS; 

'/ 
'/ 
'/ 

figure 1Od, part 4 of cJientXX.lffy.sas 

f code selection - macro PICKONE invOkes '/ 
f eKher the macro 'CHOICEA' or 'CHOICEB' '/ 

%macro PICKONE; 

%IF %~(CHOICE»=A %THEN %00; 
%CHOICEA; 

%END; 
%ELSE %IF %upcese(%superq(CHOICE»)=B % THEN %00; 

%CHOICEB; 
%END; 
%ELSE%DO; 

%OOPS; 
%END; 

%MEND PICKONE; 
%PICKONE; 

figure 10e, part 5 of cJientXx.iffy.sas 
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Debugging Tools 
A special parameter, "_DEBUG' is interpreted by Broker. 
The value of _DEBUG Is the sum of a number of powers 
of 2. If _DEBUG includes a "1" in the sum, then Broker 
will echo all of the fields sent from the elienfs form. If it 
contains a "Z', Broker wtll send back the time. 

Suppose, for example, Broker receives _DEBUG=3. 
Then it will echo all fields and send back the lime. 

Figure 11 b contains a form and an assOCiated JavaScript 
script which allows you to select components of the 
_DEBUG field with radio buttons. These buttons appear 
In pairs with the same field name, e.g. dl2. The browser 
will allow only one button of each pair to be selected at a 
time. If you turn a parameter "on" the off button is 
deselected automatically. 

Note that the form which sends parameters Broker must 
have a "Name-r clause, and an _DEBUG ffeld for this 
script fo work. Figure 11a and 11 b together are an 
example HTML file using the _DEBUG ffeld. The 
asSOCiated SAS program "w_debug.sas" is not shown. 

The JavaScript code in Figure 11b runs in the browser. 
Some of the JavaScript code appears inside the 
<SCRIPT> ... <lSCRIPT> pair of tags, and some appears 
as the value of onCllek in the 
<INPUT type=radio ... > tags. 

The onClick='comp_debugO' parameters set up event 
handlers to be executed when the radio buttons are 
cHcked. The function comp_debug() recomputes the 
value of the DEBUG parameter and then inserts it into 
the f.DEBUG text box. 

<HTMI.> 
<HEAD> 
<TITlE>Some help debugging<ITITlE> 
</HEAD> 
<BODY> 
<FORM name=! 

actlon='http'Jlbrokelpathibroker'> 
<INPUT type=hidden name:_SERVICE 

vaiue=wrkshp124> 
<INPUT type=hidden __ PROGRAM 

vaiue=ClientXX.W _debug.sas> 
<BR> 
<INPUT type=texl name=XYZ> 

parameter 'M' 
<P> 
<INPUT 1ype=Subm~ 

vaiue='send H 10 a SAS program'> 
<HR> 
<FONT size=-2><P> 
<INPUT type=texI name=_DEBUG 

vaiue=O> parameter' _DEBUG' 
</FORM> 

figure11a, part 1 of W_debug.hIm 
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<SCRIPT Language:"JavaSc~> 
/I ThB function, together wilh the FORM which foilows 
/I sets the _DEBUG variable in the preceding form. 
/I The form wilh _DEBUG must have a 'name=f' parameter 
/I in its 'FORM' tag 

function comp_debugO{ 
wHh(document.dbf){ 
newdb=O; 
HUIf1 [1 ].checked) newdb=newdb+paJselntLdll [1].value); 
HLdI2[I].checked) neWdb=newdb+parselntLdI2[I].value); 
HLdl4[1].checked) newdb=newdb+parselntLdl4[1].value); 
HLdIS[1].checked) newdb=newdb+parselntLdIS[l].value); 
HLdl16[1j.checked) newdb=newdb+parselntLdI16[1 ].value); 
HLdlI28[1].checked)newdb=newdb+parselntLdl128[1].vaiue); 
HLdI256[1].checked)ne~elntLdI256[lj.vaiue~ 
HLdI512j1].checked)newdb=newdb+palselntLdI512[1).vaiue); 
document.I._DEBUG.vaiue = newdb; 
) 

]11 ends comp_debug 
<ISCRIPT> 

<FORM name=dbf> 
<INPUT type=radio nam~_dl1 value=Ochecked 

onClick='comp_debu90;'>Off 
<INPUT \ype=radio neme= _dl1 value=1 

onCIick='comp_debugO;'>On • Echo aillields. 

<INPUT lype=radio name=_df2 value=O checklId 
onCI!ck='comp_debugO;'>ofI 

dNPUT type=radlo n __ df2 vafue=2 

onCRck='comp_debugO;'>O/I • Print elapsed time. 

<INPUT type=radio name: _dl4 value=O checked 
onCiick:'comp_debugO;'>Off 

<INPUT type=radio name: _dl4 va1ue=4 
onClick='comp_debug();'>on • Ust definition of all services, don' 

run. 
<INPUT type=radio name: _dIS vaIue=O checked 

onCiick='comp_debug(};'>Off 
<INPUT type=radio name: _dIS vaIue=8 

onCIick:'comp_debug(};'>on • Skip all execution processing. 
<INPUT type=radio name: _dl16 vaiue=O checked 

onCIick='comp_debugQ;'>oIf 
<INPUT type=radio name: _dl16 vaiue=16 

onCIick:'comp_debug();'>on • Display output in hexadecimal. 
<INPUT type=radio name:_dl128 vaiue=O checked 

onCnck='comp_debugQ;'>oIf 
<INPUT type=radio name: _dl128 vaiue=128 

onClick='comp_debugQ;'>on • Send back log file. 
<INPUT type=radio name: _dI256 vaIue=O checked 

onClick='comp_debugQ;'>oIf 
<INPUT type=radio name: _d1256 vaiue=256 

onClick='comp_debugQ;~ • Trace socket connaclion atlempts. 
<INPUT type=radio name: _dl512 vaiue=O checked 

onCfick,.'cornp_debugO;'>oIf 
<INPUT !ype=radio name: _dl512 vaiue=512 

onCIick='comp_debug();~ • Show socket host and port mnnber. 
<IFONT> 

</FORM> 
<!BODY> 
</HTMI.> 
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Errors You Might See 
Figure 12a contains some error messages you might see 
when debugging an Application Dispatcher application. The 
condition under which you might see the error Is shown in 
boldface, and the error message Broker sends back is 
shown below that. 

In example 1 the Uniform Resource Locator (URL) listed in 
the "action=' clause of the form tag had a typo In the 
directory portion of the path to Broker. You might see other 
messages if the typo is In the name of the server. 

In example 2 the libname portion of the _PROGRAM field 
was misspelled. 

In example 3 the program name portion of the _PROGRAM 
field was misspelled. 

In example 4 the program type portion of the _PROGRAM 
field was misspelled. 

In example 5 the service in the _SERVICE field is 
misspelled. 

Example 6 happened when the SAS program failed to write 
anything to "_webout". This could have been due to a 
missing "FILE" statement, or an incorrect parameter in the 
"%out2htmF macro. 

Example 7 happened when Broker detected an incorrect 
HTTP header. This could be due to a typo or the lack of a 
null line at the end of the header. 

In example 81he "%oul2htmF macro contains an "hlmlflle" 
parameter. This causes the output to go to an actual file, not 
the _webout filers!. The solution Is to use the htmlfref 
parameter. 

The example in figure 12bis a lillie different. Here the SAS 
program used the "&';NT construct in an assignment 
statement. When the contents of field "XYZ Is as in the 
second line of the figure, the put 'oops' portion of the macro 
variable vatue was executed as SAS code. This illustrates 
the nature of the security problem using the" &';NT type 
construct on unfinered input. Dangerous characters can be 
edited out with code like that in figure 7. 

Trylhlsva/ueofXYZ with w_debug.sas 
tes13';put 'oops';put" 

NOTE: Capture of log 0UIput started. 
oops 
FJeld M contalned: 
test3 

Figure 12b, Insecurity with "&xyZ' 
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1 • Bad 'Aclion=URL' 
HTTPI1.0403 Access Forbidden (Execute Access Denied - This 

. Virtual Oiractory does not allow objects to be executed.) 

2 • Bad libname 
Application Error 
The tibrary cfrentX is not allocated for the current service. Check the 
spelling of the library name. H I is spelled correctly ccntact the server 
administrator and notify him/her of the problem. 

3 - Bad program name 
Application Error 
The program clientXX.fieId.sas does not exist. 

4 • Bad Program type 
AppIicallon Error 
The program type 1 FlaD is invalid. 

S • Bad Service 
Error in HTML form 
The service 'wax_oy' is not listed In the configuration IDe. 

6 • No output to _webout 
Error reading SAS output 
The SAS program did not produce any output. This could happen H 
oneoftheeerty steps failed. Set _DEBUG=131 and resubmft in 
order to see the SAS Log file, or set _DEBUG=16to see a hex dump 
of lhe output. 

7 • bad HTTP header 
Invalid HTTP header 
The SAS program did not produce a valid HTTP header. tt must at 
least have a Une /ike: 

Content-type: texllhtml 
followed by a blank line to define the output MIME type. 'Location:' is 
also allowed. Set _DEBUG=131 and resubmft in order to see the 
SAS Log file, or set JjEBUG=18to see a hex dump of the output. 

8 • %out2htm(htm/fiIe=_webout, 
capture=off, 
window=1og, 
runmod_, 
openmode=replace); (you should use hImIfre~ 

Error reading SAS output 
The SAS program did not produce any output. This could happen H 
one of the eerty steps failed. Sel_DEBUG=131 and resubmft in 
order 10 see the SAS Log IDe, or set _DEBUG=1610 see a hex dump 
of the output. 

rl(Jure 128, error messages you might see 
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Tips 

Some errors In your Application Dispatcher programs are 
capable of stopping or locking up the Application Dispatcher 
SAS session. When you are developing new Application 
Dispatcher programs you will want to use a different service 
for the development. 

Broker can be configured to set up a service which launches 
a separate SAS session. This is a good tool for initial testing, 
but if you will be running the application within a SAS 
Application Server session, you should test it under a test 
version of that server too. 

One SAS command in particular should be avoided - the 
'ABORT" statement. Use some other technique to end your 
Dispatcher program. 

Think about security. Write your SAS cede in such a way 
that if someone writes their own HTML form thay can' insert 
new SAS code which will execute on your server. Avoid the 
'&macrovar" reference form. Be careful with the 
'%superQ(macrovar)' censtruct too. 

This paper has dealt with only one component of the 
SASIIntrNet package. Other components may be more 
appropriate for a given task. The htmSOl facility, for 
example, offers a very simple method for invoking SOL 
statements on the server and embedding the results in 
dynamic HTMl output. There are also a number of tools for 
using server side SAS with client side Java. 
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Resources and References 
The best source for information on using SASllntrNet Is the 
SAS Institute World Wide Web site. Click n the Web 
Enablement link on their home page. The home page is: 

SAS Institute Inc., SAS Home Page. http://www.sas.com. 

Other references: 

Flanagan, David (1997), JavaScript The Definitive Guide. 
Sebastopol, CA: O'Reilly & ASSOCiates. Inc. 

Grobe, MiChael, 
HTML quick reference 
http·//www·cc.Ukans.eduI-acsfdocs/otherIHIMl guick shlml 
Academic Computing Services 
The University of Kansas 

Grobe, Michael, 
An instantaneous introduclion to CGI sclipts 
and HTMl forms 
http·/i\yww.cc ukans edul-acsfdocslO!berlforms-1n1ro shtm! 
Academic Computing Services 
The University of Kansas 

The National Center for Supercomputing Applications, NCSA 
Beginner's Guide to HTML 
http://www.nesa yjuc edulGeneraJlln!ernet/WWW/HTMlPrjm 
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SASllntrNet is a registered trademark or trademark of SAS 
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