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ABSTRACT

This paper explores some proven methods used to automate complex SAS® Enterprise Guide® projects
so that the average Joe can run them with little or no prior experience. There are often times when a
programmer is requested to extract data and dump it into Microsoft Excel® for a user. Often these data
extracts are very similar and can be run with previously saved code. However, the user quite often has to
wait for the programmer to have the time to simply run the code. By automating the code, the
programmer regains control over their data requests. This paper discusses the benefits of establishing
macro variables and creating stored procedures, among other tips

INTRODUCTION

The purpose of this paper to explore various easy enhancements to a SAS® Enterprise Guide® project,
which will enable any user to simply run the requested code. Programmers will often be tasked to extract
data into manageable segments for others to analyze. These requests are usually very similar and only
need minor changes to run but the requestor may need to wait some time before priorities allow the
programmer the time to actually run the extract. Building automation into these projects enable the
requestor to run the projects themselves, reducing programmer load.

The automations that will be discussed in this paper will be simple tasks but proven effective. They
include simple planning of the project, utilizing prompts to populate macro variables, creating stored
procedures, storing user logs and automating the output. The Enterprise Guide version used for this
example is 4.3, and the Microsoft Excel version is 2007. The data used in this example is accessible at
data.gov and is the Consolidated State Performance Report for Achievement Assessments in
Mathematics at the district level (data.gov).

PLANNING THE PROJECT

Once the programmer has a full list of requirements with information needed, the programmer then needs
to consider the audience. If the person that the data request is for is familiar with SAS®, the programmer
may consider simply setting up the Enterprise Guide project with simple prompts and an automated
output. However, if the user has little to no experience with SAS, the programmer will want to also
establish a stored procedure. Depending on the setup of the user, the stored procedure may be able to
be run from SAS Web Analytics by simply clicking on a link.

ORGANIZING THE NODES

In this example, the user will have a small amount of SAS knowledge. The programmer will want to
create a stored procedure but also organize the project so that it will be easy for a user to follow in
Enterprise Guide. For this reason, it is best to start with a notepad named ‘READ ME’. This will give the
programmer a location to record directions for running the project and any other pertinent notes. The
next node should be a program node to set up libraries, a utilities node. It is much easier to have all
libraries established at the beginning of any project in one location so that if paths change, the
programmer has one central location to update instead of multiple locations.



The code may look something like this:

Library Setup =

3% Pragram® | Ell LUQI

Save = |» Run = Skop | Selected Server: SASApp (Connected) \/\ | Analyze Program « | Export » Send To = Create = | Properties
/*Create extract - LEA*//*FOR PRODUCTIONS*/
libname ext "//opt/sas/sasdata/EDFacts Data/Al0 REPE ANALYTIC PRODUCTS/ASSESS/&sch yr./PERF LVL/EXTRACTS";

libname docs "//fopt/sas/sasdsta/EDFacts Data/Z10 REP E_RNATYTIC PRODUCTS/ASSES32/&ach yr./PERF_LVL/WOREING";

{sas/saadata/ /210 REPEATAELE ENALYTIC PRODUCT ¥r./PERF LVL /WOREING;
0 R FTIC PRODUCTS /PERF LV TRRCTS;

ALYTIC PRODUCT

EDFacts Data

as/sasdata/EDE acts_Data

pt/sas/sasdata/EDFacts_Data/R10_REFEATABLE I

The programmer should also organize the project so that everything is linked together. Even though
Enterprise Guide will usually run the project in the correct order, it will help the user to follow the data flow
in case of a run failure. This will also help ensure the stored procedure runs correctly.

To link two nodes together:
e Right click on the first node
e Click on ‘Link <node name> to’

e Select the second node from the list of nodes

RETAINING USER LOGS

One of the more helpful functions when automating a project is to retain the user logs. As the
programmer is not usually running this code, the user needs to be alert for problems in the data extract. If
the expected results are not returned, the user will need to have the programmer review the problem.
This is much easier when the programmer has the logs from the specific session that caused the
problem. As part of the utilities node, the following code should be included:

PROC PRINTTO
log=""/opt/sas/sasdata/EDFacts_Data/A20_AD HOC/ESB/JEN/SAS_log.txt"
new;
run;

To revert the log back to the default, add a final node with:
PROC PRINTTO;

runj;

UTILIZING PROMPTS

One of the easiest ways to make an Enterprise Guide project open for multiple runs by anyone is to
establish prompts to collect the settings for macro variables. For example, if the project is set up to run
for school year 2012-2013 without macros, it will only run for that one school year. However, by
establishing prompts, the same project can be run for any school year, state, and district combination.
Establishing macro variables populated by prompts is a three step process. The first step is to setup the
prompt.



1. Inthe Server List window, click on Prompt Manager and click Add

mGiEe
Add Edit 2 Delete
Mame 7 |Used By |

Mo Prompts Defined

a. Next, the Add New Prompt form will need to be filled out

i. General Tab — This tab establishes the macro variable and properties

General | Prompt Type and Values |

Mame:

Prompt 1

Displayed text:

IF‘lompt_1

Description
B
[ |

 Dptinns

™ Hide fram user r Requires a non-blank value

" Readaonlyvalues [ Lse prompt value thraughout project

aK I Cancel | Help |

A

1. Name — Macro variable
2. Display Text — What the user will see
3. Consider the Options

a. Recommendations: Check ‘Requires a non-blank value’ and
‘Use prompt value throughout project’

i. Selecting ‘Use prompt value throughout project’ creates
the macro as a global variable so it does not need to be
defined again.



ii. Prompt Type and Values tab

Add New Prompt

General Prompt Type and Values |

Prompt tpe:

IText j
Iethod for populating prompt. Number of values:

[User enters valies | [single vaue |
Test type:

ISmgIe line: j

Minimurn length: Maximum length:

Include Special Yalues

&l postible values r Mizsing values

Default value:

Hint:

ok | tacel | Hep |

4

1. Prompt Type — options are ‘Text’, ‘Text' ‘Range’, 'Hyperlink’, ‘Numeric’,
‘Numeric range’, 'Date’, 'Date range’, ‘Time’, ‘Time range’, 'Timestamp’,
‘Timestamp range’, ‘Data source’, ‘Data source item’, ‘File or directory’,
'Color’, ‘Data library’ and ‘Variable'

a. For this example, select text

2. Method for populating prompt — options are user enters values, user
selects values from a static list or user selects values from a dynamic list

a. When selecting the option for a dynamic list, consider the fact
that Enterprise Guide will need to query the list to get the most
recent options available

i. In this example, the query for a dynamic list would take a
great deal of time and the user will only want an option
of possibly six options. For this reason, select static list
option

3. Number of values — options are single value, multiple value, multiple
ordered values
a. For this example, select single value

4. Minimum and Maximum Length — may be entered if desired or left blank
if it will not alter the possible entries to the macro

5. Include special values — check if ‘All possible values’ or ‘Missing values’
should be an option. In this example, neither would be an option for
school year so they will not be checked.

6. List of values — Click ‘Add’ and add values manually or click ‘Get
Values..” to have the list populate

a. As school year is easily defined, for this example, select Add and
manually add the desired school years.



b. The Default option can also be selected as values are entered
b. The final screen should appear as:

| Add New Prompt W & Add New Prompt [x]

erieral | Prompt Type and values | General Prompt Type andValues |

Ham Frompt type:
[seh_vr [Text =
Displayed text Mathod far populating prampt: Murnber of waluss:
[sefect a School Vear [User seleets vahies fiom astatic st =] [Single value |
Descript
I - Miriroum lsngth: Masium et
Include Special Values
-] (l' Allpossible values | Missing valies |
Dptions
B B | Errsonmeds ™ Append formatted values with unformatted values
| Listof values
™ Read-only walues ¥ Use prompt value traughout project
Unformatied Value | Formatted [Displaped) Value | Default Add |
20102011 20102011 [s GietValues...
20112012 20112012 [a)
Delete
2012:2013 2012:2013 [s
Clea Default
20132004 2m32me s __Ceabomn_|
20142015 20142015 o
Move up
20152016 20152016

Mave down

™ Allow user to specify additional [unformatted) values

0K | Cancel | Hep K Cancel Help |/
4 4

2. The second step is to establish the query filter.

a. Create a query as needed. In this example, a simple query will be built to include all
fields and filter on both state and school year.

b. Create afilter
i. Select the field to filter on
ii. Inthe new filter box, check the ‘Generate filter for a prompt value’ box

iii. Click on the arrow at the end of the value box and select the prompt tab on the
pop-up window

1. Select the correct prompt

vy Builder for SASApp:Oracle ES5_DM Datal_ES5_PROFCNCY_LEVEL

Goen Changs
e 1 of2  Build a basic filter §Sas

A

5§ Identiier |2 SCHODL_VEAR_TEXT

| Operator | 4

Colurn Mame: [YEAR

-
Operator. [Equallo = PE=S ) j

A

{4

x|
ol

[V Generate fiiter for a prompt walue (only applies ta pramet tymes]

X

Value: [45ch_y

B
o

oo v I | -
Values | Calumns Prompls |
WSeh
A0 ate_Cua_lmsoch

™ Ene |htate_nm
Lsetenw
&Date_Cur_s=a

Finish Cancel Help

Cancel
%




iv. Click Finish

3. The final step is only needed if using a Program node. The programmer needs to call the prompt
whereas in other node types, Enterprise Guide automatically adds it when the filter is created.

a. Inthe program window, click on Properties
b. Click on Prompts in the left hand menu

c. Click Add and select the prompt

Library Setup -
# Program I £ Log|

[ Save = I+ Run = (0 Stop | Selected Server: SASApp (Connected) = % | Analyze Program = | Export ~ Send To ~ Create = | [E] Properties
EZ Properties for Library Setup
General Prompts
Fiesults
Frompts
Sumnmar,
4 Praject prompts used
SAS Marme [ Display Name [ Data Type
Sch_sr School Year Text
Add. Fiemaye Prampt Manager..
Displaps the 545 name. display name. and data type of sach prompt that you have defined in the project d
Moz (F1). =]

i R el

AUTOMATING THE OUTPUT

Once the code had been run and the report or extract file is prepared, the user still needs a way to open
it. Although Enterprise Guide will automatically display the results, the user may not know how to move
the results from Enterprise Guide to another format. The recommendation is to automatically export the
file. There are two ways to achieve this. Using the prompts, the programmer can right click on the results
and select ‘Export SAS Report — Program1l as a Step In Project’. This will keep the results always
exporting to the same location with the same name.



1. The first screen will have the programmer select the dataset to export.
1 of4d  Selectthe file to export. Ssas

The expart task allows a user to expart a file and distibute the new file ta anather physical location. Some files
such as data and report files can be converted to a new type prior to saving.

v Expoit even when emars occur in the file

i~ File To Export:
| Mame | Type | Source | Container | D ate Modified ;I
Eathlzﬂ Input D ata Query Builder2  Process Flow 2/28/20M6 73146 &
EEPHDF\LH Input D ata Append Tablel  Process Flow 22802016 T 4234 &
EEPHDF\LES_% Input D ata Program Process Flow 242672016 41515 F
EEPHDF\LES_E:LFDF\ Input D ata Program Process Flow 2/26/2016 11516 F
EEF‘HDF\LES_SSZ Input D ata Program Process Flow 2/26/2016 41515 F_|
EEPHEIF\LES B52_TR... InputData Program Process Flow 1515 F
EEPHDF\LES_ESB Input D ata Program Process Flow 242672016 41515 F
EF PROFILFS FR3 TR Iern it Mata Pronrarn Pracess Flaw HIFRLIMA 1'15'1"1_1:':'
1 »
Back ||| mews || Fisn Cancel Help

2. Next, select the file format type
2 of4 Select afile type for the output file. §Sas

~ Output File Type:

: ata Fil hig Mamne
545 Library Member [*.zas7bdat]
545 Data Files [VE] [%.5d2)
Microsoft Excel 97-2003 Warkbaaoks [*.xls]
Microsolt Access 2002-2003 D atabases [*.mdb)
dBASE Files [".dbf)

Latus 1-2-3 Files [*.wkd)

Latus 1-2-3 Files [*.wk3)

Latus 1-2-3 Files [*.wk1)

Paradox Files [*.db)

Text Files [Comma delimited] [* cav]

Text Files [* tat]

Test Files [Tah delimited] [* tab] =
< | 3

Back 7| N Firish Cancel Help




3. Select preference on using labels for column names
3 ofs todity additional options for the output file Ssas

— Optiohis

™ Use labels for colume names

Advances to the nest step in the wizard.

<Back |'| Mext> | Finish Cancel Help

4. Select the path to store the file
4 of5 Specify the location and name for the outputfile. gsas

~ Output File:
' Local Computer
IEI:\Users\iennifer.davies.ED.DDD\Documents\F’HDFILES_552_TF|ANS_B.CSV Browse... |
" GAS Servers

I Browse... |

— Dutput Options

V' Dvervwite existing output

Saves the exported file to a location on your local computer,

<Back |v| Mexts Fiish Cancel Help




5. Approve the code

i Export
B off Confirm the selections vou have made. S SaS
ur in the file: v'es]
Carnma delimited) [*.csv)
far column names: Mo
Jocuments\PROFILES 552 TRAMS B.cavi
L]
<Back |v| Mests Finish Cancel Help

Another method is to use a Program node to export the results. In the example below, the programmer
was able to export the results and make the name dynamic based on the school year selected in the
prompt:

PROC EXPORT data=profiles_&sch_yr. format
outfile="/opt/sas/sasdata/EDFacts_Data/A20_AD_HOC/ESB/JEN/
EDF_SCH_STATUS_&sch_yr.csv"™
dbms=csv REPLACE;
run;

STORED PROCESS

The final method for automating Enterprise Guide projects for the user is to compile all of the separate
pieces of the project into one set of code. This is done by creating a stored procedure. The creation of a
stored process will not differ greatly from user to user with the exception of where the process is stored
and how it is accessed. Even if the stored process is never linked to another SAS Business Analytics
tool, it is still helpful to give the user one link to click on to run instead of a full project.

1. Right click anywhere in the projects window. Select ‘Create Stored Process’

2. Enter the name of the process and where is will be saved



reate New SAS Stored Process

ard

1 of6 Mame and Description

Gsas

[ Save Stored Process as:

MName:

Location
If’My Folder Browse.
[Example: /BIP Tree/dy Folder Name]
Drescription:
[ Keywords: [ Responsibilities.

Kewwords [one per line] Name Role

Add Keywaord | Delete Kepword

Add Responsibility | Delete Besponsibili

Specify one or more users who are responsible for this stored process. These users are the people you would contact if you
had questions or needed to make chanhges to the stored process.

Mare (F1]...

gl <Back "l Next> I Firiish Cancel

Review the code window and click Next

eate New SAS Stored Process Wizard

Gsas

2 ofk SAS Code

f* —-- Btart of shared macro functions. —-—— */ -
/* Conditionally delete set of tables or views, if they exists
ISR

If the member doss not exist, then no action is performed
El%macro _eg conditional dropds /parmbufif;

%let num=1;

fe £1L

/* or n

8 to determine whether a PROC
T g

%let stepneeded=0;
%let stepstarted=0;

%let dename=%scan (&syspbuff, &num, "', () "'};

%*do %while (&dsname ne);

%if %sysfunc(exist (&dsname)) %then %do;
%let stepneed

i

%1f (&stepstarted eg 0) %then %do;

drop table &dsname;

f %sysfunc(exist (&dsname,view)) %then %do;
%let stepneeded=1;

%if (&stepstarted eg 0) %then %do;

proc sgl;

4 | _|J
Replace with codex

Inchide code for - Clear code Fieset code |

Mare (F1]...

<Back |'I Hext> I Finish Cancel

10




4. Select the ‘Execution Server’ and ‘Source Filepath’ and click next

P Create New 5AS Stored Process Wizard

3 a7 Execution Options Ssas

[ Save 545 Stored Process Code:

Execution server

ISASADD - Logizal Stored Process Server j

Location on Server:

[é Source filzpath:

vl Source flename

|Slored Process.sas

™ ovenwrte existing file

—SA5 Result Tupes this Stored Process can Suppoart:

¥ Strsaming fonly available on Stored Process Servers]

¥ Package

| More [F1).

EI «Back "l Next: I Finish Cancel

5. Verify the library references.

a. Some systems require that the stored process does not create the libref since it is
automatically created at startup. Uncheck the libref in this situation

reate New SAS Stored Process Wizard [ x]

4 of7  Librefs Ssas

References ta built-in libraries

Library name | Type | Source host

WORK QuTPUT eduptcpimpdl.ed.gov

< | |
References to libraries requirng the generation of a LIBMAME statement

Library mnamne ‘ LIBMNAME statement | Type | S

INPUT =

4] | 0|
LIBNAME statement
I™ Use custom LIEMAME statement

Displays th llbrary references thal requits s LIBNAME statsment. Bacause you are accessing data thiough the SAS server,
a LIBRAHIE stotement is requied {0 un the fask. Cleating a check bos esclutes the LIBNAME statement fior e e and
ore ..

A <ack [*|[ Newr | Finish Cancel

11



6. Verify the prompts are all included as necessary and in the desired display order

[ Create New SAS Stored Process Wizard

5 of?7  Prompts S.Sas

— Input Prampts:

Displayed Text Mame ‘ Type |
= @ General Standard group

@Schoa... Sch_wr Text Edit... |

Sharing - |
Presigw |

Delete

Name | Tupe | Displayed Text Mew...

— Output P

1| | _,I Delete |
| Mare [F1]
ﬁl <Back |'| Ment> Firish Cancel

7. Verify Data Sources and Targets

A Create New SAS Stored Process Wizard

6 of7  Data Sources and Targets Ssas

— Data Sources [input streams to 3 stored process):

Fileref | Cartent | Lahel | Description | Mew... I
Edit... |

Delete

— Data Targets [output streams from a stored process]:

Fileref | Cartent | Lahel | Description | Mew...

Edit... |

Delete

Specify the location where you want to save the stored process on the metadata server.

More [F1]...

e <Back |*|  Hew Firish Cancel
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8. Verify the stored process has created correctly by validating the summary

[’, Create New SAS Stored Process Wizard
T of7  Summary Ssas
Descriptive information =

wams
Stored Process1

Location
/Users/Jennifer.Davies/My Folder/

Description

SAS code

Begin EG generated code (do not edit this line);

Stored

Enterpri.

n

"

W
¥

* rocess Manager V4.3

"

"

EEE -— +
I Show full 343 code Copy to clipboard

¥ Fun stored process when finished

| Mare [F1]...

gl <Back "l Hents Finish Cancel

9. Click Finish

10. To run, right click on Stored Process node and select ‘Run Stored Processl’

£

Stored
Process]

CONCLUSION

Creating an Enterprise Guide project so that users of any skill level can run it is not difficult. It only takes
time and planning. This paper has walked through various techniques that can be used which are easy to
implement. They include how to plan the project for the user’s skill level, utilizing prompts to enable
multiple runs, automating the outputs and creating stored processes. Often, what was initially a one-time
ad hoc request will turn into a repeated process. Approaching each request with the tips outlined above
will make the programmer’s task of handing this off to the user that much easier and faster.
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