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The Need for SAS Application

As SAS Programmer, we often

Write SAS program with SAS Data step and
PROCs to implement business logic.

Use SAS Macro for similar tasks or repeated
processes.

Create SAS Macro Variables to create Input
parameters.

This works well for us SAS programmers. We can
even set up daily/weekly/month production jobs.




The Need for SAS Application

We often do a great job implementing very complicated
business logic, Creating a nice report, or perform
extensive statistical analysis.

But end users are more demanding, they often
« Like a Graphic User Interface (GUI).

« And the output in Excel file.
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Potential Problems Sharing Code

-Data may not be available: Your C: drive has data but
not on others’ PC.

*Different version of data: One might be from this
month, other from last month.

Different version of Program: You updated the
program but others are still using the old code.

File Permission issue; Common on UNIX.

User may not know SAS!
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-} Advantage of Server Application

«Same Data.
*Same Program
«Same result

*Security




=) What is SAS Stored Process

SAS program stored on a server that can be accessed
by a client application.

SAS has done a lot work to allow access from MS
Office, Internet, and SAS software tool, such as
Enterprise Guide.

For people who know database application, think about
Stored Procedure for SQL application.




=) Advantage of Stored Process

*Code is on the server.

*Access Security

-Data Security

*Code/Logic Security

*Consistent among users

*Easier to support and maintain
*Support multiple client applications

*Support multiple users




Two Parts of the Presentation

*An Introduction to SAS Stored Process through
an simple example

 Practical Design and Implementation of an real
world application




What Do You Need for SP work?

*Regular SAS is not enough

*Need SAS Metadata server,

*Typically, company will license SAS Business Intelligence
Package

*We assume the server is ready




Steps in SP Development

*Develop and test your SAS program
*Create SAS macro variables as parameters
*Use Enterprise Guide to Create and test Stored Process

*Configure client application to access Stored Process

Let’s get started... Sorry | can only show screens




1 - Develop & Test SAS Program

Create data on server:

rsubmit;
options Is=64;
liboname test '/users/apps/xujohn’;

data test.SP;
name='John'; score=80; output;
name="Jack'; score=90; output;
run;




Create data on server:

rsubmit;

options Is=64;
libname test
'/users/apps/xujohn’;

data test.SP;

name='John"; score=80:;

output;

name='Jack'; score=90;
output;
run;

1 - Develop & Test SAS Program

SAS Output:

Score
Obs name score

1 John 80
2 Jack 90




(We now want to print the score for
a selected name)

rsubmit;
%let name_selected=John;

libname test '/xxxxxx/xujohn’;

proc print data=test.SP;
where name="&name_selected";
title "Score for &name_selected";
var name Sscore;

run;

2 - Create SAS Macro Variables

SAS Output:

Score for John

Obs name score

1

John

80




3 - Use EG to Create and Test SP

&: SAS Enterprise Guide - Project_IASUG

File Edit Wiew Code Data Describe Graph  Analvee  Add-In QLAP Tools  Window  Help

H oy S ¥ By E X ! . - FooProject Designer =57 Task Status

LEP @ Tty [ B A W

< [x] Seg Project Designer | ] HTML-1ASU 4 b X
ﬁ Project_lAS0G =
= gqg Process Flow

= 1ASUG test
Eﬁoé i lsas_ Enterprise Guides

= | HTML - 1A5UG_test

Score for John

Obs | name score

1 John a0

£

Ready rl sujohn as John #u, connected o zasprod] . wellsfargo. com: 8561 /Foundation

A quick test. Just comment out ‘rsubmit’ and run SAS program in EG.




3 - Use EG to Create and Test SP

& SAS Enterprise Guide - Project_IASUG M=1Ed
File Edit Wiew Code Data Describe  Graph  Analyze  Add-In OLAP  Tools  Window  Help
H e S EBEE XD . Eug Project Designer 257 Task Status =
- l‘:l o |:f?. DDE i.l" :_::3 él _-'1\_. H -
Project Explorer e X | &oo Project Designes A HTML - 18505 4 b
E Project_l&500G |
= giag Process Flaw gqg Process Flow
] é“"‘lw e
' - Open =
_J Open Last Submitted Code
_] Cpen Log HTHML -
[ASUG_test
Export F
=
Gfy Save IASUG_test As...

Resulks b

B+ Run IASUG_test On SASMAIN

Select Server b
.':_El Create 545/ IntrMet Application. .. a3
4! Create Stored Process. .. 3
Ready ﬂ Fnundatinn S

Right click to get popup menu and select Create Stored Process.




Step 1: General Information

Er Create New SAS Stored Process Wizard

107 General Information

Mame:

Score Report

Dezcription:

Print Scare for a selected name.

Eewwords [comma separated];

Report, Scord




3 - Use EG to Create and Test SP

Step 2: SAS Code (Comment out %let lines)

Er Create New SAS Stored Process Wizard

20f?7  SAS Code Jsas_

*rzubmit;
*% let name selected=John;
libname test '/Susers/apps/crm blm/xujohn':

—“proc print data=test.3F:
where name="Liname selected”;
title "Score for &name sSelected'’:
VAr hawme Score;
rumn:

Replace with code *] ’ Inzlude code far *] [ Clear code ] ’ Rezet code

kare [F1]...

[ < Back ]E]I Mewt > A




3 - Use EG to Create and Test SP

Step 3: Metadata Location

Er Create New SAS Stored Process Wizard

30f?7  Metadata Location J Sas_
Location of the stored processz on the metadata server
JfFoundation/BIF Tree/ReportStudio/Shared/Reporte/StoredProceszes M FHM Credit Rigl v
Refrezh ] [ Chooze location. .
kare [F1]...
e o) (e
Y




3 - Use EG to Create and Test SP

Step 4: Metadata Location

Er Create New SAS Stored Process Wizard

4 of? Execution Ervironment Jsas_

E xecution Ernvironment
Source file name:

Score_Report zas

Execution Server:

SAS5Main - Logizal Stored Process Server

Source file path on execution zerver;

fuzersdappzdorm_blmdmodelB honzondcode

b oves to the next step in the wizard.

kare (F1]...

m [ ¢ Back ]EH MNest » H Einizh H Caricel ]/ﬂ




Step 5-1: Parameters ( The key step to create user interface)

Er Create New SAS Stored Process Wizard

3 - Use EG to Create and Test SP

Boi?  Parameters Jsas_

o

Group or parameter name Data type Optionz D' escription | Add - |
=7 General Hia héa
Mexy Parar

a Parameter:

[ ] Mew Group

oo grou|

Enables pou to add a new parameter, parameters from 545 code, or parameters from a tagk. v'ou can alzo organize the
arameters into groups.
P eup More [F1)...

[ < Back ]E][ et H Einish H Cancel ]

A




3 - Use EG to Create and Test SP

Step 5-2: Parameters ( The key step to create user interface)

& Automatically Add Parameters from SAS Code

General | Constraints

Uszer prompt: name_selected

545 vanable name: | name selected

Description:
D ata type: Stiing -
Boolean
Drefault Yalue: | Color
[rate
Location: File: Name
Float
_ Integer
Options: | Multi-ine Test

Strin

Skip thiz parameter | | Reszcan code | | Add | | Cloze | | Cancel




&; Automatically Add Parameters from SAS Code

| General| Constraints |

Lizt Values Lizt Optionz

(*) Single selection
[ ] Allow additional values

Dizplay az Resolves to

John #u John
& Jack Smith  Jack]
*

() Allows multiple selections

zer zelections allowed

ik

b airnLam

String length

P irimLm

| Delete | | Load walues from... | i airnLam

| Skip this parameter | | Rezcan code | | Add | | Cloze | | Cancel




3 - Use EG to Create and Test SP

E Create Mew SAS Stored Process Wizard

B of?  Parameters JsaS:

Group or parameter name Drata type Options Dreszcription Add
=[5 General néa fda

*=|\name_selected String EMPY Fick the name from dropdown box |

Dizplays the groups and parameters for the stored process.

koare [F1]...

[<Back J[-] [ Mest> ][ Enish ][ Cancel Lﬂ




ﬁ Create Mew SAS Stored Process Wizard

Boai? Cutput Options and Input Streams Jsas,

Cutput Options;

) Mone

(%) Streaming output
[ ] Create HTHL usger interface

() Transient package of files

() Permanent

Input Streams: | ame tulti-read Description Add...

Input ztreams are an alternative way of providing data to a stored procezs at run time. [nput streams wsually consist of
#ML data that originates in a remote application, such ag a'Web zervice. More (F1)
are [F1]...

[ <Back -] [ Mew> ][ Enish ][ cacel

g




3 - Use EG to Create and Test SP

Step 7: Summary (default)

ﬁ Create Mew SAS Stored Process Wizard

7 of?7  Summary Jsaa

LY
Stored Process
Name: Score BReport
Stored process execution Server:
Name: 545Main - Logical Stored Process Serwver
Type: Logicalferwer Serwver
VWersion: 9.1
SAS source code storage:
Locatiomn: Source code repository on SASMATH
Location descriptiomn:
SAS code filename: Score Report. sas
W
£ »
Fun stared process when finished Copy to clipboard l

Review the information in the text box. To change a walue, click Back.

bare [F1]...

E] Finizh l[ Cancel




4 - Stored Process in Enterprise Guide (UlI)

EA Score Re port

General

neme,_selected | TV v | -

Cancel




4 - Stored Process in Enterprise Guide (UlI)

File Edit Wiew Code Data Describe  Graph  fnalvze  Add-Im QL&P  Tools  Window  Help
S A EE XD = Task Status

(s} G .
145UG _test | #&] HTML-Score Repot | 4

P Project_451G
[=l qu Process Flow

=) 145UG_test
T L.;.E_, Jsas_ Enterprise Guides

E| HTML - 1ASUG_ test
= ::J, Score Report
=| Liog

HTHL - Score Report SCD!‘E‘ fﬂ'r JaCk

Obs name score

ol Taclk a0

£

Ready rl sujoht az Jaohn #u, connected bo zasprod] wellsfargo. com: 8561 AFoundation




4 — Use Stored Process in MS Excel

Stored Process in MS Excel (Requires SAS Add-in for MS Office)

(D) i 9 - | z Bookl [Compatibility Mode] - Microsaft Excel e

,‘!I
i
_,/ Haome Insert Page Layout Farmulas Data Review View Acrobat e - T X

- E=] Variables || Active Data | Active Selection - Elfhh Eﬁ ‘# gb] [x] Modify & G5} view SAS Contents
Iz‘:‘i SE Filter | Wavigate Data Source ~ [4m 4m mp mp|| ] Properties S Status
Open Data s Analyze Reports SAS Refresh’ TI:ID|5 SAS Add-In for
Source ™ z sort Data Favorites = View Data 9 Optians Microsoft Office Help =

Data Options Active Data SAS Analysis Tools

&N

13
19 ! L 4 . . u . .
M 4 » »| Sheetl ~Sheet?  Sheet3 -~ ¥ [ i

o [EEErTT e 0] (Fss




4 — Use Stored Process in MS Excel

i Score Report

General l

name_sclected [T ~

Fick the name from dropdown box [ denctes required parameter|

ySdS.




4 — Use Stored Process in MS Excel

Stored Process in MS Excel (Requires SAS Add-in for MS Office)

Specify the location for the results of “Score Heport™

v Exizting worksheet

Start gt |§ag]

[Examples: $A%7 ardl)
{7 Mew warksheet

M arned: |
{7 Mew workbaook

Wihhu can't | specify the location by clicking in a warksheet?

Q. Cancel

-

[EEEETENE

_3“ = + Bookl [Compatibility Mode] - B
- Hom | Inser | Page | Form | Data | Revie | View | Acrol |[5AS | - & X
| =] variables || Active Data | Active Selection -
E Ng Filte | Navigate Data Source = [dm 4m = mp|| b
COpen Data o
source~ | &z Sort
Data Options Active Data
Al - Jx | Score for John ¥
A B L D E E
1 Score for John A
. —]
2 .
3 Obs|name score
4 1|Jlohn 20
3
B
M 4 » M| Sheetl | Sheet2 . Sheet3 [l m ¥
Ready -,::;I ;




Part Il: Development Issues & Solution

Requirements:

« User level security

« Avoid duplicate requests

» Big job handling

* Need for a job queue

« Limited the total number of the jobs.

« Allow Hig
« Allow Nig
e Surpport

n Priority job
ntly job

Development/Testing/UAT/Production.




Design: Application in 3 Parts

(1) Stored process for application parameter creation.
Collect user inputs, validate it and save it to a SAS
dataset on server. A parameter Report is generated for
user review.

(2) A Stored process to submit job or check job status.

(3) A KSH program on server that running on the
background. It will wake up once per minute (Or at any
desired time interval) to check if there is any new job in
the queue.




Design: Development Life Cycle Support

(1) Data is saved in the common directory.

(2) Directories for Development, Testing, UAT, and
Production are created to store corresponding SAS
codes.

(3) Stored Process GUI provides selection of
Development, Testing, UAT, and Production by end user.

(4) User access is controlled by a SAS data set on the
server. If user does not have proper access right, it is
defaulted to Production.




Sample KSH Code

while true
do
dat=$(date +"%Y-%m-%d:%H:%M")
hour="date +"%H""
hour=$(( $hour - $night_start ))
if [[ $hour -le O ]]; then
hour=$(( $hour + 24 ))
fi

if [[ -r $lckfile ]]; then

job_count="ps -ef |grep "title XXXXXX_ui" |wc -l
job_count=%$(( job_count-1))




Sample KSH code

if [[ $job_count -ge $maxjob ]]; then
echo "There are $job_count XXXXXX jobs running. Server
busy at $dat."
else
job_id="cat $ickfile
echo "Starting XXXXXX Job at $dat for job_id=$job_id ..... '
sas $proj_dir/code/hz_main.sas -title XXXXXX_ui \
-log $proj_dir/work/hz_main.log -set job_id $job_id &
fi
else
echo "No Horizon job to run at $dat"
fi

sleep 60
done




Questions?

Contact Information:

John Xu
1ST Consulting LLC
4652 Valley View Ln
West Des Moines, |A 50265

johnxu@ 1st-consulting.com
(515) -778-4093

Thanks!




