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Creating Internet Applications with SAS/Intrnet Software: What
does it take?

Premise:

If you are a SAS programmer, it is relatively easy to apply that knowledge to create Internet
applications for common use.

Objectives:

Show how SAS programming is used.

Explain some essential basics of:
* internet URL requests
« HTML

(This, you already know)

(This will be pretty easy to pick up)



Web Server

Static requests

The file is returned

Request for file sent

http://localhost/TASSDemo/Hello.html

webserver static file
on webserver

Client machine



The “Hello.html” file and how it is displayed in the browser

ﬂ Hello_html - Hotepad 3 hitp: / flocalhost/TASS5Demo/Hello_html - Microsoft Internet Explorer

File Edit Fomat Help File Edit ‘“iew Favorites Toaol:  Help

<html> B €41 | address [&) hitp:/Mlacalhos TASSDemorHellohim =] @60 | ¢Back -
c:he ad} |Search... @ Skinle’eblg
<fhead>

<body> Hello World

<font color=red size=7>
Hello World

<f/font>

</body>

</fhtml>

=l| /@ oome [ [ BElecaintanst
fstan] | 1 B (] pEAeqEn |es|ge|or|m] s gllen Gn  [BEREISELE o




http://localhost/TASSDemo/Hello.html

Example URL request

Methods to send URL requests

Request can be send by:

1. Typing the URL on the address line of the browser
2. Creating a hyperlink on the HTML page
3. A Submit button on an HTML form



Methods to send URL requests

1. Typing a URL on the address line in browser:

a http: /flocalhozt/TASS5Demo/Hello.html - Microsoft Internet Explorer

File  Edit “iew Favontes Tool:  Help |-

Links @Al *| ¢ddress I@ hittp: /Aacalhost/ TASS DemaHello, html "i P Go | mBack - ¥

ISearch... CL"SI:ins Web ;g}|

Hello World




Methods to send URL requests

2. Creating a hyperlink on the HTML page

3 http://localhost/TASSDemo/Link to Hello Page.html - Microsoft Internet Explorer =1Oix] El
File Edit ‘iew Favortes Toolz  Help %‘
Links @)A1 | Addiess [£] htp://localhost/ TASSDema/Link %20t 20Helo’ 20Page him =l @80 | GBack - 5 - D 2] A | Dseach [HFavoites PMeda (] 7 g
[Search... [@) skins|Web|5§§]‘
—==
Click on the link below to request the "Hello World" page:
View "Hello World" page — )
o hyperlink
/ ot
@ / U BErocalianet
.,J Link to Hello Page_html - Notepad M =13
File Edit Format Help
<html> =
<head>
<font face="Comic Sans MS" size="6">
</head>
<body>
Click on the link below to request the "Hellp World" page:
<hr>
<br>
<m?http - //1ocalhost /TASSDemo/Hello.html">View mum@
page</a>
|I</body> =
| id|

IR EEEEEEEE EEEE R N e e R R L -



Methods to send URL requests

3. A Submit button on an HTML form

3 C:AData\Personalilearning labAT assSept2003\Form Submit to Hello Page_html

=101x]

File Edt ‘iew Fawvontes Tools  Help

Links (&]al >

Address I@ C:hDatatPerzonalilearning labT az25 ept2003Farm Submit bo Hella Page_j & Go | 4= Eack - = - @ ot | @Search [#] Favorites @Media ®| »

[Search...

request the "Hello World" Page.

This Page contains a button created by an HTML Form. Clicking on the button will

[Q] (stins[web[S

Yiew "Hello YWorld" page |

button will request the "Hello World" Page.

<hr> ———

<form method=get

<input type=submit wvalue='View "Hello World"
<f/form>

action="http://localhost/TASSDemo/Hello.html">

page'>

<hpr:>
</body>
<fhtml>

This Page contains a button created by an HTML Form. Clicking on the

=
4} Form Submit to Hello Page_html - Notepad [_ (O]
File Edit Fomat Help
<html> =
<head>
<font fTace="Comic Sans MS" size="5">
< fhead>
<body>




Web Server

“Surfing the Web”

Each time you click on a link you are
making a request to view yet another
html document from any web server
machine.

Stage 1: An initial request

http://localhost/TASSDemo/EmployeeReports.html

webserver static file
on webserver

Client machine



3 http://localhost/TASSDemo/employeeReports_html - Microsoft Internet Explorer

File Edt ‘“iew Favortes Toolz Help

Links &4

Address I@ http: A localhost/ TAS SDemodemplaveeReparts. himl

j #Go |¢-Back - = v D ot | ‘D Search [ Favorites 2 Media ®| =

[@satan]

Click on the links below to request the report

|Search... @ SkiHSIWEhIQI

View Salary Summaries by Jobcode
View Age Summaries by Jobcode

=
|:E:| l_ l_ l_ 2 Local intranet 4
ol
File Edit Format Help
<html:> =4
<head-
<font face="Comic Sans MS" size="6">
<fhead-~
<body>
Click on the 1inks below to request the report
<hr=
<br>
<a href="http:/fflocalhost/TASSDemo/MeanSalaryByJobcode.html®">View Salary Summaries by
Jobcode</fa>
<bhr->
<a href="http:/fflocalhost/TASSDemo /MeanAgeByJobcode . html">View Age Summaries by
Jobcode<jfa>
</body>
<fhtml=~-
;I.

dstat| | =3 B 7] BB e || el aden] e ¢ @mlEn aH e
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Web Server

Stage 2: Click on a Link for a
Subsequent Request

http://localhost/TASSDemo/MeanSalaryByJobcode.html

webserver static file
on webserver

Client machine



Demo: employeereports.html



a SAS Output - Microzoft Internet Explorer

File Edit ‘“iew Fawvortes Tools  Help |
Links &]al ”| Address Iﬂj http: /localhost/ TASSDemoteans alanB iy obeode. html j o Go | = Back ~ = - () tat | ‘DhSearch [ Favortes 0 Media ®| »
|Searu:h... @ Shi"‘lw"blﬁl
FY
Mean Salary of Employees for Different Job Types
. . Analysis ¥Yariable : Salary Employee Salary
What 1s this file?
Job Code N Obs M Mean StdDev Minimum Maximum
BAGCLE 140 140 21442 .86 961,48 16000,00 45000.00
Another html file
- BAGSLIR 1= 1= 28000, 00 2083.65 16000,00 42000,00
delivered by the
CHECLE 125 12% 20168.00 2447,88 16000,00 45000.00
Web Server.
CHESUP 1= 1= 20277.78 094,37 17000,00 42000.00
FACCLE 124 124 3157258 2908,91 16000,00 45000.00
FACMGR 17 17 31588 .24 6219.63 21000.00 42000,00
FACMMT G0 G0 29916.67 2838,99 16000,00 45000.00
FIMACT 26 26 20166, 67 82929,89 17000,00 44000,00
FIMCLE £=2 £3 31811.32 2974, 44 16000.00 45000.00
FIMMGE 20 20 28950.00 8999.285 16000.00 45000.00
FLSCHD 32 32 I06E7.50 10234.15 16000.00 44000.00
FLSMGR g g 27¥250.00 82172.25 17000.00 28000.00
FLTAT1 62 G52 32612.90 2061.96 17000.00 45000.00
FLTATZ 63 63 29079, 37 2231.14 16000.00 43000.00
FLTAT3 a7 a7 30206.19 8175.36 16000.00 45000.00
[SL=L VY i da dA 21 NLs as ai9as C2 17nnn nn LAMO0 O LI
|:Ej Daone I_I_I_ Local intranet

Hstan] | =1 > 1] PEPenED |@lado]otdwEs 2] [EIPTIoELD e




<3 SAS Output - Microzoft Internet Explorer =
File Edit “iew Favortes Tools  Help |I

Links & &1 > Address [&) http://localhost/TASS Demo/Means alanBw obcode. hirl | PGo | wBack » = - (D [2] 4| QSearch [GFavoites Media 4

|Searu:h... @ 5I¢ins|Weh|

Mean Salary of Employees for Different Job Types

= Analysis Variable : Salary Employee Salar
So, how was this file ¥ y Employ Y
created? Job Code N Obs M Mean Std Devy Minimum Maximum
(BAGCLE 140 140 31442.56 7961.45 16000.00 45000.00
By - SASpr()gmmmer, BAGSUP 18 18 25000.00 8933.65 16000.00 42000.00
using ODS. CHECLE 125 125 30168.00 3447.85 16000.00 45000.00

:j Mean5alaryBwl obcode_html - Hotepad
File Edit Farmat Help

<TD ALIGN=LEFT VALIGN=TOP !lcﬂlﬂr='#GGGGGG'>ﬁT0nt face="Verdana, Helvetica, Helwv"

size="2" color="#000000"¢ sffont></TD>

<TD ALIGN=RIGHT bgcolor="#CCCCCC"><Tont Tace="Verdana, Helvetica, Helv" size="2"
color="#000000 ont=</TD>

<TD ALIGN=RIGHT bgcolor="#CCCCCGC"><font Tace="Verdana, Helvetica, Helv" size="2"

color="#000000Z>31442 . 8B6<jfTont></TD>

<TD ALIGN=RIGHT bgcolor="#CCCCCC"><Tont TfTace="Verdana, Helvetica, Helv" size="2"

color="#000000C>16000.00<pfont><f{TD>

<TD ALIGN=RIGHT bgcolor="*#CCCCCC"><font Tace='Verdana, Helvetica, Helv" size="2"

color="#000000¢545000.00<pfont></TD>

</TR>

<TRH=>

<TD ALIGN=LEFT VALIGN=TOP bgcolor="#CCCCCC*><font Tace="Verdana, Helvetica, Helv"
size="2" color="#000000">BAGSUP</Tont></TD>

<TD ALIGN=RIGHT bgcolor=*#CCCCCC"><font Tace='Verdana, Helvetica, Helv" size="2"

:




Here is the program:

ods html file="MeanSalaryByJobcode.html' style=statdoc;
ods noptitle;
title ;
proc means data=tass.employees n mean min max nonobs;
title 'Mean Salary of Employees for Different Job Types';
class jobcode;
var salary;
run;
ods html close;

After the program runs, the resulting html file can be placed on
the web server so it 1s available for static requests.

Demo “program to generate static reports.sas”



Some limitations of the static approach

* must pre-create all reports and then place on the web server

* as the data changes, the reporting programs must be re-run to update and the
reports must be again moved to the server.

» for each static report must provide a unique link. Must pre-determine exactly
what reports will be requested.

Imagine a scenario where any given day, anywhere from 0 to
100 reports might be requested. The data that the reports are
based on change often (eg: daily, or by the minute). Someone
would spend much time updating the static reports and moving
them to the web server. The computer processing would be
intense.

So... instead ......



Web Server

Dynamic Requests

_.| SAS Server
webserver
/ Broker (request handler)
Http:{/localhost cripts/broker@

_service=default& program=demo.DynamicSalaryReports.sas

Client machine SAS Program to run
SAS System app. server



= http://localhost/TAS SDemo/DynamicE mployeeReports_html - Microzoft t Exply =10l =]
File Edt “iew Favortes Toolz Help ﬁ
Lirk.z Ej.ﬁ.l »| Address I@ http:/ Alocalhost/ TAS SDemo/DynamicE mployeeReparts. html j #Go | = Back ~ = - @ ol | @Search (3] Favarites @Media ®| e
|Search... @ SkiHSIWEhIQI
=

Click on the links below to request the report
View Age Summaries by Jobcode Il
|:E:| l_l_l_ (B Local intranet ;

ﬂ DynamicE mployeeReports_html - Hotepad
Fie Edit Farmat Help

<html> =
<head>

<font face="Comic Sans MS' size="6">

</head>

<body>

Click on the links below to request the report

<hp=>

<br-=

g — l

href="http:ff1ocalhostfscriptsfbroker.exe?_service=defau1t&_program=demo.DynamicSalar;;;;;::;T;;;T;\\:

iew Salary Summaries by Jobcode</ax 4________,———,/’
<hp>

<a
href="http://localhost/scripts/broker.exe? service=defaulta program=demo.DynamicAgeReport.sas">View
Age Summaries by Jobcode</a>

</body> |

hstan | 151 B o] BB e EY || ws|gc|or|an] F] £n] ac] & s|[Z0 g REFIOEL = a2 pM




Web Server

Mean Salary of Employees for Different Job Types

Analysis variable : Salary Employee Salary

Job Code ] Mean Minimum Maximum

Http://localhost/scripts/broker.exe?

el BAGCLE 140 31442.86 16000.00 45000,00

BAGSUP 18 28000.00 16000.00 42000,00
0 _ — 0 CHKCLK 125 30168.00 16000.00 45000.00

_service=default&_ program=demo.DynamicSalaryReports.sas

CHKSUP 13 29277.78 17000.00 43000.00

FACCLK 124  31572.58 16000.00 45000.00

FACKGR 17  31588.24  21000.00 43000.00

Http://localhost/scripts/broker.exe?

_service=default&_ program=demo.DynamicSalaryReports.sas

SAS Server

i

Client machine

=T T=TesYesTeT et}
e T T e %%

©
=




BAGCLK

BAGSUP

CHKCLK

CHKSUP.

FACCLK

FACMGR

31442.86

26000.00

3C168.00

20277.78

31572.58

31588.2¢

1630C.00

1630C.00

1630C.00

17300.00

1630C.00

213000

Mean Salary of Employees for Differert Job Types

4500.00

42300.00

4500.00

4300.00

4500.00

4300.00

Web Server

Mean Salary of Employees for Different Job Types

BAGCLK

BAGSUP

CHKCLK

CHKSUP

FACCLE

FACMGR

28000.00

30168.00

20277.78

31572.58

31588.24

16000.00

16000.00

16000.00

17000.00

16000.00

21000.00

31442.86

45000.00

42000.00

45000.00

43000.00

45000.00

43000.00

Client machine

SAS Server



The dynamic SAS program that runs on the SAS Server is very similar to the

static program we used earlier:

Earlier Static Program:

ods htm{_ file="MeanSalaryByJobcode.html'
style=statdoc;

ods noptitle;
title ;
proc means data=tass.employees
n mean min max nonobs;

title 'Mean Salary of Employees for Different Job Types';

class jobcode;
var salary;
run;
ods html close;

The dynamic version:

ods htm t style=statdoc;
ods noptitle;

title ;
proc means data=demodata.employees
n mean min max nonobs;

title 'Mean Salary of Employees for Different Job
Types';

class jobcode;

var salary;
run;
ods html close;

File= webout ? ...




Client machine

Web Server

Mean Salary of Employees for Different Job Types

Analysis Yariable : Salary Employee Salary

Mean Salary of Employees for Different Job Types

Job code N Mean Minimum Maximum

BAGCLK 140 31442.86 16000.00 45000.00 Analysis variable : Salary Emplovee Salarv

BAGSUP 18 28000.00 16000.00 42000.00

Job Code ] Mean Minimum Maximum
CHKCLK 125 30168.00  16000.00  45000.00
CHESUP 18 29277.78  17000.00  43000.00 el BAGCLE 140 31442.86 16000.00 45000,00
FACCLK 124 31572.58 16000.00  45000.00 BAGSUP 18  28000.00  16000,.00 42000.00

FACMGR 17 31588.24  21000.00  43000.00
CHKCLK 125 30168.00 16000.00 45000.00

CHKSUP 18  29277.78 17000.00 43000.00
FACCLK 124  31572.58 16000.00 45000.00

FACKGR 17  31588.24  21000.00 43000.00

the fileref _webout directs
output from the SAS Server
back to the Web Server, which
in turn sends the result back r
to the Client browser for Ed
display.

SAS Server



More dynamic SAS/Intrnet SAS programs using the
_webout fileref:

Graphs:

goptions device=activex hsize=25 cm vsize=14 cm;
axis1 label=none;

ods html style=statdoc;

title color=blue font="Comic Sans MS" height=2 'Average Salary for Airport
Operations Employees';

title2 color=green font="Comic Sans MS'" height=2 'Broken down by Job Category';

proc gchart data=demodata.employees;
vbar3d jobcode / raxis=axis1 sumvar=salary type=mean patternid=midpoint;
where division="AIRPORT OPERATIONS' and jobcode NE 'VICEPR';

run;

quit;

ods html close;



a SAS Dutput - Microsoft Internet Explorer

File Edit “iew Favontes Toolz Help |
Lirks @AI | Address I@ http:HIocaIhnst:’scripts!hmker.e:-ce?_service=defau|t&_prnglam=demo.D_I,Jrj @GD | = Back -~ = - @ tat | @Search (] Fawvorites @Media ®| i

|Searu:h... @ Skinsl\'ﬂ'eblﬁl

s

Average Salary for Airport Operations Employees
Broken down by Job Category

$35,000 DEMO DynamicGraph.html

$30,000 —

$25,000 —

£ 20,000 —

§ 15,000 —

410,000 —

BASCLE  BASSUP  CHKCILE CHESUP FLSCHDb Fé.SME-R FSVOLE  FSVYAWGR  SROREW SRESUP
Job Code

istan | 151 B 1A BB e ED | B E 5y el e d dle B E | Beads s O T0aa




Custom data step reports:

proc sort data=demodata.employees out=emps;
by lastname;
where jobcode="GRCREW' and empcountry in ("CANADA", "DENMARK");

run;
ods html file = webout) style=sasweb;
title;

data null ;
set emps;
file print ods=(variables=(division firstname lastname empcountry));
if empcountry = '"CANADA' then place=emplocation;
else place=empcountry;
yearsemployed="years employeed="'"!!
put(int((today()-hiredate)/365.25),2. -L);
annsalary='Annual salary='!! put(salary, dollar9.0 -L);
put @1 division @2 firstname @3 lastname @4 place /
@4 jobcode /
@4 yearsemployed /
@4 annsalary / ;
label firstname=""Firstname"
lastname="'Lastname*
empcountry='"~Location";
run;
ods html close;



file print ods=(variables=(division firstname lastname empcountry));
put @1 division @2 firstname @3 lastname @4 place /
@4 jobcode /
@4 yearsemployed /
@4 annsalary / ;

Division Firstname | Lastname Location

AIRPORT OPERATIONS  JOHM W, PAUL TOROMTO
GRCREW
vears employeed=13

annual salary=$26,000

AIRPORT OPERATIOMS  PHILLIP C. PEMDER TOROMTO
GRCREW
vears employeed=22

Annual salary=$26,000

AIRPORT OPERATIOMS ROBERT W, PERSAUD TOROMTO
GRCREW
years employeed=10

Annual salary=$31,000

AIRPORT OPERATIOMS  HAMNS PETERSEM DEMMARK

Demo dynamicdatastep.html

GRCREW

years employeed=12

Annual salary=$27,000



proc sort data=demodata.employees out=emps;

bv lastname: Division Firsthame | Lastname Location
w)l"lere jobco,(ie—'GRCREW' and AIRPORT CPERATIONS  JOHM W, PaALIL TORONTO
o GRCREW
empcountry in ("CANADA", "DENMARK");
run, years employeed=13
’
ods html file = _Web()ut style:sasweb; Annual salary=$26,000
title;
data null . AIRPORT OPERATIOMNS  PHILLIP C. PEMDER TOROMTO
— 9
set emps; GRCREW

years employeed=22

annual salary=%26,000

AIRPORT OPERATIONS  ROBERT W,  PERSALUD TORONTO

GRCREW

This report for Canadian and Danish Ground Crew only.

Could I allow the application user to choose who the report is created for?

With SAS/Intrnet, you can pass SAS macro variables as part of the URL



Currently:

3 C:\DatavPersonallearning labAT azs5ept2003\DynamicDataStep.html - Mic - IEllil

File Edit “iew Favortes Toolz  Help i

Links &4 2 AddrESS@C:’\Data'\F‘ersnnaIkIeaming lab\T as:5 ept2003D ynamicD atas tep. hitml j & Go ‘ d=Back - = o (5 at | Q) Search [ Favorites i Media ®| »

|Searu:h... @ Skinleeblézl

Fe

Click on the link below to request the report

View listing of Grounds Crew Employees from Canada and
Denmark =

& DynamicDataS5tep_html - Hotepad 1 ]
File Edit Format Help

khtm1> [
<head=>

<font face="Comic Sans M5" size="g"»

</head>

<body>

Click on the link below to request the report

<hpr=

<br=

="http://localhost/scripts/broker.exe? service=default&_program=demo.Dy;EEEE§E£§§£§E:§§§E>VieW
listing of Grounds

mployees—fromCanada—and Benmark</a
<h =

</body>
<{html>

http://localhost/scripts/broker.exe? service=default& program=demo.DynamicDataStep.sas
B




Instead allow users to input parameters to the SAS program:

a C:AData\Perzonalilearning labAT azs5ept2003ADynamicD ataStep2_html - Microzoft Internet Explorer

File Edt ‘“iew Favaoites Toolz Help

Linksz @.ﬂ.l » .&ere&s@E:HData&F‘ersnnal"«learning labhT azzSept200340Dvnamich atas tep?. himl j tff?GD g BEch = = - @

Choose Country and Jobcode for Employee Listing Report

Choose a country:

|Eirazi| j

Choose a job category:
| Flight Attendant Level 1 ]

Create the Report |

http://localhost/scripts/broker.exe?country=BRAZIL&job=FLTAT1&
_service=default& program=demo.dynamicDatastep2.sas



HTML FORMS:

<form method=get action="http://localhost/scripts/broker.exe">
<select name="country">

<option value="all" selected>all

<option value="AUSTRALIA">Australia

<option value="BRAZIL">Brazil

<option value="CANADA">Canada
<option value="CHINA">China
<option value="DENMARK">Denmark [Brazi ~]
<option value="FRANCE">France

<option value="GERMANY">Germany

<option value="ITALY">Italy

<option value="JAPAN">Japan

<option value="SOUTH AFRICA">South Africa
<option value="SWITZERLAND">Switzerland Create the Report
<option value="UNITED KINGDOM">United Kingdom

<option value="USA">USA

</select>

<input type=hidden name=_service value=default>

<input type=hidden name=_program value=demo.dynamicDatastep2.sas>

<input type=submit value="Create the Report">

</form>

Choose a country:

Choose a job category:
[ Flight Attendant Level 1 =]

http://localhost/scripts/broker.exe?country=BRAZIL&job=FLTAT1&
_service=default& program=demo.dynamicDatastep2.sas



http://localhost/scripts/broker.exeX¢ountry=BRAZIL&job=FLTATP&
_service=default& program=demo.dynami :

When the web server passes this request to the SAS server, 2 macro
variables are created:

&country=BRAZIL
and
&job=FLTATI

These are used to subset the data used for the report.

To see macro variable use see “dynamicDatastep2.sas”



Creating Internet Applications with SAS/Intrnet Software: What
does it take?

Premise:

If you are a SAS programmer, it is relatively easy to apply that knowledge to create Internet
applications for common use.

Objectives:

Show how SAS programming and/or SQL is used.

Explain some essential basics of:
* internet URL requests
« HTML

(This, you already know)

(This will be pretty easy to pick up)



Requirements for Static Internet Reporting

Hardware Software Programming Skills
*A Web server -Base SAS for all users creating  * SAS Programming Skills in
Internet connectivity reports reporting and ODS

*SAS Software NOT required
on client browser machine

Additional Requirements for Dynamic Internet Reporting

Hardware Software Programming Skills
* A SAS Server » SAS/Intrnet Software * SAS Programming Skills in
* SAS Software STILL NOT macro and some HTML
knowledge

required on client browser
machine



Presentation will be made available at:
http://www.sas.com/canada

Click “events”
Then “Canadian User Groups”

or

http://www.sas.com/offices/NA/canada/9-services support/214-customer value en.html
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