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ABSTRACT

Learn how to convert a simple SAS® macro into three different stored processes! Using examples from the 50 Keys
to Learning SAS Stored Processes book, you’ll see how to build a stored process that allows users to filter their
results for the report of their dreams. You'll learn how to use the SAS Prompt Framework to customize your stored
process quickly and efficiently. No experience required! Suitable for beginners. SAS® 9.2 and later.

INTRODUCTION

SAS Stored Processes are SAS programs stored on a server and accessible by multiple applications. You can
access a stored process from SAS Bl clients, from Web applications, from SAS Enterprise Guide, and other
locations. This paper explains how to create and modify a simple stored process using SAS Enterprise Guide.
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Figure 1. Stored Process Basics

RUNNING A STORED PROCESS

Stored processes can be used all over the SAS Bl system. You can also run the same stored process from SAS
Web Report Studio, SAS Add-In to Microsoft Office or SAS Stored Process Web Application. This flexibility allows the
end user to decide where they want to see the result, and eliminates the duplicate development effort typically
required to make this happen.

USE THE WEB

SAS Stored Processes are available from the SAS Stored Process Web Application Website that lists the registered
stored processes. Use a Web browser to navigate to the SAS Stored Process Web Application home page. This
page is in a location similar to the following:

http://MachineName: PortNumber/SASStoredProcess/do

From that location, you can navigate to all of the stored processes registered in the metadata. To run a stored
process, select the stored process name so it appears in the right window. In the stored process shown, the user
types the country name in the prompt and clicks Run. The results appear in the Web browser.
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Figure 2. Running a stored process
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SECURING A STORED PROCESS

When you run a stored process, several things happen behind the scenes (shown in Figure 3). Let’s consider the
Query Data Loss Incident stored process. After logging into the SAS Logon Manager, the SAS Metadata Server
verifies your access level and the SAS Stored Process Web Application appears. When you run the stored process
from the SAS Stored Process Web Application, the metadata available on the SAS Metadata Server provides the
stored process code physical location and ensures that you have proper access to the location data tables and that
the libraries exists. The SAS Stored Process Application Server runs the stored process code using needed data and
returns the results to the SAS Stored Process Web Application.
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Figure 3. SAS Service Interactions

CREATING A SAS STORED PROCESS

Let us create the stored process called Query Data Loss Incidents shown in Figure 2. The stored process uses the
country value to query the dataset and returns the data loss incidents yearly since 2000 for the selected country.

PREPARING YOUR STORED PROCESS CODE

The code supports a single text prompt called CountryPrompt. In Figure 2 you can see the prompt asks the user to
provide the name of a country. The code uses a macro variable to supply the value to the text prompt.

Code Comments

libname MYLIB Add a LIBNAME statement for any libraries used in the code
meta to ensure your stored process can access the needed
library='Dataloss’; datasets. Note that the META library type is used to pass

credentials and ensure that the user running the stored
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process has access to the data.

proc sql ;
create table temp as
select distinct
Year, count(*) as Incidents
from MYLIB.Incidents
where country = "&CountryPrompt"
group by 1;
quit;

The code extracts the value from the MYLIB.Incidents
dataset based on the value from macro variable and counts
the incidents by year.

&CountryPrompt is a macro variable that holds a character
value. You must enclose the macro variable in double
guotes so it resolves properly during execution. Also pay
attention to this name, it is used again when we create the
prompt.

titlel "Dataloss Incidents Report -

&CountryPrompt.";

You can also use the macro variable in title statements —
again enclosed in double quotes.

proc print data=temp label ;run;

Print the result.

REGISTERING THE STORED PROCESS

You can register a stored process into

SAS Metadata using SAS Enterprise
Bl = | Guide or the SAS Management

Console. Many developers prefer to use
SAS Enterprise Guide because they can
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develop the code, register the stored
process, and test the results from within
the application.

Place your code in a new program
window in SAS Enterprise Guide.

From the Project Tree, right-click the
program name and select Create
Stored Process. The Create New
Stored Process window appears and
you can use this task to register your
stored process.

Figure 4. Registering the Stored Process in SAS Enterprise Guide

Step 1 — Name and Description

Use this step to name the stored process and find a location to store it in the metadata. The name you type appears
to user and the location is where the user navigates to the stored process in the metadata. Notice the path and name
match what is shown in Figure 2. Contact your SAS administrator to learn where to save your stored process.
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[4) Create New Stored Process
1 of6  Name and Description Ssas
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Description:
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Figure 5. Name and Description Step

Step 2 — Review or Change the SAS Code

The code is now viewable from the Create New Stored Process wizard. You then need to add the stored process
macros and global macro variables. For a simple stored process, you can let the wizard add the necessary macros.
In the inset you can see how the task updated the code by adding the %STPBEGIN/%STPEND macros around the
code and the global macro variable.

Note: You can add the %STPBEGIN/%STPEND macros to the code before beginning the wizard if you prefer.
However, make sure you deselect the Stored process macros menu item or you will get unpredictable results.

fro— ” N
|£) Create New Stored Process

2 of6  SASCode Ssas
1 libname MYLIB meta library='Dataloss' metaout=data; =
2
3 I* BUILD THE DATA TABLE */
4 5proc sql ; [Code Preview
5 create table temp as 22
6 select distinct 23] *ProcessBody;
7 Year 24
8 ,count(*) as Incidents 25 %global COUNTRYPROMPT;
9 from MYLIB.Incidents 26
10 where country = "&Coun 27| %STPBEGIN; @\
11 group by 1 28 STP Macros
12 41; libname MYLIB meta library%'Dataloss' metaout=data;
13{ quit; 44 mproc sql ;
14

[Replaoewlhcodefmm-][ Include code for -] [ Cigr cq 61| ;*x';xv:x/; t;

Specties whether to include Storedprocessmacros Lol 62| %STPEND;

Global macro variables

LIBNAME references

Figure 6. SAS Code Step

Step 3 — Execution Options

This window allows you to indicate where the stored process code is stored on the server, how code is run, and how
you want the results. In most cases, the Logical Stored Process Server can run your code without issue and the
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streaming results works well. Your SAS administrator can provide a source filepath, where the code is physically
stored on the server.

You can learn more about these options in references 1 and 3 listed in the References section.

(%) Create New Stored Process [ ]
3 of6  Execution Options gsas
Save SAS Stored Process Code:
Execution server:
(SASApp - Logical Stored Process Server v
Location on Server:
Source filepath:
| C:\SAS\EBIEDIEG\Lev 1\SASApp\SASEnvironment \SASCode \Jobs v

Source filename:
Query_Data_Loss_Incidents sas
[] Overwrite existing file

SAS Result Types this Stored Process can Support:
[V] Streaming (only available on Stored Process Servers)

Package

Figure 7. Execution Options Step

Step 4 — Creating the Prompt

Prompts allow you to question the user for information, such as the name of a country. Prompts can also be used to
store settings that can quickly be changed without editing the code itself. There are different prompt types with the
main three being text, numeric, and date prompts.

Select New > Prompt from SAS Code for > macro variable. Notice in the following figure that the task suggests the
macro variable found in the code.

[53 Create New Stored Process o]
4 of6  Prompts §Sas
Input Prompts:
Displayed Text Name Type New ~
@ General Standard group P New Prompt...
MMMWV“ W Prompt from SAS Codefor  » ] Multiple...

?)

Proje Y
roject prompt copy [ CountryPrompt }

@  New Group...

Figure 8. Prompts Step
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When you click the variable name, the Prompt window appears allowing you to add a new prompt.
In the General tab, do the following:
1. The Name value must match your macro variable in your code.

2. Inthe Displayed Text field describe what you want the user to do, such as Type a country name or Select a
value.

3. Select a Requires a non-blank value check box to ensure the user provides an answer. Otherwise, your
code will not be able to complete and the stored process will fail.

In the Prompt Type and Values tab, no changes are required since this is a text value. You may want to add a
Default value, such as United States to help the user understand what value is expected.

i
=) Add New Prompt T Add New Prompt
General ’ Prompt Type and Values | Dependen | General ‘ Prompt Type and Values | Dependencies \

Name: Prompt type:
CountryPrompt [Tm - ]
Displayed text: Method for populating prompt: Number of values:
Type the country name [ User enters values v ] [Single value :
Description: Text type:

ISingIe line ']

Minimum length: Maximum length:

3
Parent group:

; Include Special Values
?\General
) [] Allpossible values [] Missing values
Options
[ Hide at run time
Default value:
Read-only values e value
" United States
Hint:
Ty,

Figure 9. Create your text prompt

Step 6 — Summary

You can skip step 5 and

continue to step 6. Use -
the Summary window to 6 of6  Summary Ssas
review the stored process

settings. Click Finish to {Descriptive information

complete the metadata  Name

i i : Query Data Loss Incidents
registration. | S
 Location
/Projects/Dataloss/Stored Process/

m

| Description
i Query yearly dataloss incidents by country

Bim -~ +
[7] Show full SAS code Copy to clipboard

¥/ Run stored process when finished

More (F1)

Q] [<Back:] Finish ][ Cancel

Figure 10. Summary Step
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REVIEW THE RESULTS

The results appear in process flow area and a Stored Processes folder is added to the Project Tree pane. Click the

Log tab to review the job.

E SAS Enterprise Guide

File Edit View Tasks Tools Help

Program

B-@- %4830 X

Query Data Loss Incidents ~

[o] & ==

3 (4 |~ |8ogProcess Flow ~
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{3 Refresh [3] Modify Stored Process

Export + Send To + Publish Properties
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Figure 11. Results in SAS Enterprise Guide

Working with Automatic Prompt Values

When the previous stored process was run,
the default prompt value was used. Notice
that the log contains the
COUNTRYPROMPT and its value, shown in
Figure 12.

Several other macro variables, which were
created automatically, are also created and
listed in the log. You can use these
automatic variables, such as
_METAPERSON when you write other
stored processes.

You can also use prompts within the Prompt
Manager in SAS Enterprise Guide. See
Creating Reusable Programs by Using
SAS® Enterprise Guide® Prompt Manager
for a list of all prompts, their automatic
variables, and examples.

When debugging, reviewing the log for these
values can be essential in understanding
why something didn’t work as expected.

WORKING WITH DATE PROMPTS

Dataloss Incidents Report - United States

' Obs Year Incidents
1 2000 5
2 2001 9

3 2002 2
4 2003 10
'5 2004 2

Query Data Loss Incidents ~

[§] Modify Stored Process | Export » Send To ~

& & |[53Project Lo

19
20
21
22
23
24
25
26
27
28
29
30
31
32

>>> SAS Macro Variables:

COUNTRYPROMPT=United States

_APSLIST=_CLIENT,_ RESULT,_ODSDEST,_PROGRAM, ENCOD
USERNAME

_ARCHIVE_PATH=TEMPFILE

_CLIENT=SAS Enterprise Guide; CLR 4.0.30319.269;

_CLIENTNAME=SAS Enterprise Guide

_ENCODING=utf-8

_GOPT_DEVICE=ACTIVEX

_METAFOLDER=/Projects/DatalLoss/Stored Process/

_METAPERSON=taander3

_METAUSER=taander3éja

Figure 12. Automatic variables

You might want to show the month and year the incident occurred thus giving the user more detailed information.
This is a simple change! Just update your stored process code with the date variable and add another prompt.

Using Date Range Prompt Automatic Variables

For this example, you want to change the date variable from YEAR to MONYR and change the filter to use the
MONYR. You can use the DATE Range prompt to select the range of values. As shown in Figure 12 where


http://support.sas.com/resources/papers/proceedings11/309-2011.pdf
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automatic variables were created, the DATE Range prompt also creates automatic variables that you can use in your
code. In the following figure, you can see that six automatic variables were created for the MONYRPROMPT. All of
the automatic variables have the prompt name as a prefix. Also notice how different the macro variable values
appear. This provides a lot of coding flexibility for you!

=] Log |£] Results
[x] Modify Stored Process | Export + SendTo v | 4 ¥ |[5& ProjectLog | [ Pro

20

21; >>> SAS Macro Variables:
22

23] COUNTRYPROMPT=United States

24 [ MONYRPROWPT_MAX}01Jun2008

25 MONYRPROMPT_MAX_END=30Jun2008
26.  MONYRPROMPT_MAX_LABEL=June 2008
27; [ MONYRPROWPT MIN}01Jun2007

-

28 MONYRPROMPT_MIN_END=30Jun2007
29 MONYRPROMPT_MIN_LABEL=June 2007

Figure 13. Date Variable Automatic Variables

MODIFY THE STORED PROCESS

From SAS Enterprise Guide, click the stored process name and select Modify <stored process name>. You can also
click the Modify Stored Process button on the Results window (see Figure 11). The Stored Process Manager window
appears allowing you to make changes to your code.

e

| @ Stored Process Manager ’
Name and Description /
SAS Code
Execution Options -
Prompts Name:
Data Sources and Targets Query Data Loss Incidents )
Summary
Location: L
/Projects/Dataloss/Stored Process }
(Example: /My Folder/SPs/Proc One) @
Descriotion: ’
Query yearly dataloss incidents by country '
F
. ¢
Keywords (one per line).

Figure 14. Stored Process Manager
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CHANGING THE CODE

In the Stored Process Manager window, select SAS Code to see the existing code. Use the following table to learn
what code changes you need to make.

Code Comments
libname MYLIB meta library='Dataloss’; No changes are required to this code.
proc sql ; Replace the YEAR variable with the MONYR variable.

create table temp as
select distinct
— YEAR
MONYR

,count (*) as Incidents
from MYLIB.Incidents

WHERE country = "&CountryPrompt"
and MONYR Expand the WHERE to include the MONYRPrompt
between "&MONYRPrompt min"d macro variable. Use the BETWEEN operator to set the
and "&MONYRPrompt max"d code for the automatic variables created by the Date

Range prompt.

Add the _min and _max to your prompt name.

group by 1;
quit;

titlel "Dataloss Incidents Report -
&CountryPrompt.";

proc print data=temp label; run;

CREATING A NEW PROMPT

In the Stored Process Manager window, select Prompt to add or change prompts. To add the new prompt, select
New > New Prompt. In the Add New Prompt window, do the following:

1. Inthe Name field, type .the oV AHdNeR Prompt r =] Add New Promnt
macro variable name without = L=l
the automatic variable, which General |Prompt Typean| T P T o v e
X ! o ) | G || Prompt Type and Values | Dependenci
is MONYRPrompt. Name: %ED | Dependencies|
_— rompt type:
. . MONYRProm
2. Inthe Displayed text field, . dte;’ (Date range -
type the action you want the s::::;:e dat-e e Method for populating prompt: Number of values:
user to perfOI’m. e User enters values Single value
Description:
H Dat :
3. Select the Requires a non- | = pe ‘
blank value checkbox. [Montn v (Bxample: iy 2012)
Minimum value allowed: Maximum value allowed:
4. Inthe Prompt Type and January 2000 « -] [Previous month
Values pane, select Date Parent group:
! G | Default Range
Range from Prompt Type. 3P \Genera Al
5. Select Month as D gy
. elect Month as E_ite type [] Hide at run time Requires a non-blank value
because the value is a — _
month [7] Read-only values [] Use prompt value throughout project

Set the Minimum and maximum
value allowed if you know your Figure 15. Date Range Prompt
data contains certain values. For

instance, the current data does

not start until January 2000 and

is only goes to the prior month.
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REVIEWING THE RESULTS

When you run the stored process, you are prompted for the country and the date range. The results appear with the
date and country values.

=
'#) Specify Values for Query Data Loss Incidents by Country [m5m) l
Show only required items (denoted by %) Z) Log| €] Resuts
€9 Refresh [3] Modify Stored Process | Export » Send To ~ Publish
General
a Selecta Counlry Dataloss Incidents Report - United States
ed States
Obs MONYR Incidents
% Select the month range: 1 JUNo7 2
Range type: 2 JuLo? 23
{CUStom v} 3 AUGO? 2
From: 4 SEPO7 16
June 2007 v D 5  OCTo? 27
Example: January, 2006 6 NOVO7 14
= 7  DECO7 19
June 2008 - b
S —— —— 8  JANOS 29
9  FEBOS 17
g PN \/\,.,-r\/\,h,_/“«\/v\,‘,.,\Vﬁ/,\,_,\_ﬂ_1 P

Figure 16. Results using a Date Range Prompt

CONCLUSION

SAS programmers will find stored processes easy to develop because the process uses SAS code and leverages the
expandable SAS Prompt Framework.
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