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About SAS Studio

SAS Studio is a development application for SAS that you access through your web
browser. With SAS Studio, you can access your data files, libraries, and existing
programs, and you can write new programs. You can also organize your work in
flows and use the predefined tasks in SAS Studio to generate SAS code. When you
run a program or task, SAS Studio connects to a SAS server to process the SAS
code. The SAS server can be a hosted server in a cloud environment or a remote
server in your local environment. After the code is processed, the results are
returned to SAS Studio in your browser.
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DEVELOP

SAS Studio supports multiple web browsers, such as Apple Safari, Google Chrome,
Microsoft Edge, Microsoft Edge on Chromium, and Mozilla Firefox. For more
information, see “Web Browsers” in SAS Viya for Containers: Deployment Guide.

In addition to writing and running your own SAS programs, you can use the
predefined tasks that are included with SAS Studio to analyze your data. The tasks
are based on SAS procedures and provide access to some of the most commonly
used graph and analytical procedures. You can also use the default task template to
write your own tasks.

SAS Studio includes two different perspectives: the Standard perspective and the
Interactive perspective. A perspective is a predetermined set of features that is
customized to meet the needs of a specific user type. By selecting a specific
perspective, you can narrow the choices that are available in the interface and focus
on the features that you need to use regularly. By default, when you open SAS
Studio, the Standard perspective is selected. After you open SAS Studio, you can
change the perspective by using the Options menu on the toolbar. For more
information, see “Understanding Perspectives” on page 29.
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SAS Studio as a Progressive Web App

Benefits of Using a Progressive Web App

Using SAS Studio as a Progressive Web App include the following benefits:

Application persistence — When you access SAS Studio as a PWA from the
Windows Start menu, your session will never time out. When you access SAS
Studio through a web browser, your session will time out after a period of
inactivity and you will be logged out. To enable the time-out for a PWA, your SAS
administrator can use the Enable PWA Timeout configuration property in SAS
Environment Manager. For more information, see “PWA Time-Out” in SAS Viya:
Configuration Reference.

Performance — When installed as a PWA, SAS Studio typically starts faster than
when it is accessed in the browser.

Desktop experience — Installing SAS Studio as a PWA confers all the benefits of
a traditional installation. You can launch SAS Studio from the Start menu or
Taskbar, and you do not need to sort through countless tabs to find the correct
instances of SAS Studio.

Renaming — You can rename each PWA instance to quickly access different
environments such as development, test, or production servers.

Installing SAS Studio as a Progressive Web App

SAS Studio must be deployed with TLS and HTTPS enabled.
To install SAS Studio as a PWA:

1 Open another SAS application, such as SAS Drive or SAS Visual Analytics, in a
Chromium-based web browser.

2 Open the web browser’s More menu and select Install SAS.

The SAS application is now installed as a desktop program named SAS. After one
web application has been installed as a PWA, all other SAS applications, including
SAS Studio, are accessible in the PWA.

Note: The Install SAS button is not available in Chrome when you start SAS Studio
by navigating directly to the URL for your site or when SAS Studio is set as the initial
screen in your SAS Drive settings.

To uninstall the PWA for SAS Studio:
1 Open the PWA for SAS Studio.
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2 On the PWA menu, select Uninstall SAS.

Understanding the SAS Studio Interface

Options

| =N Open Files

Start Page

[ StartPage

When you sign in to SAS Studio, the Start Page is available, so you can quickly get
started writing a new SAS program, building a flow, importing data, or creating a
query. Use the icons to access the different sections of the navigation pane.

Note: To sign out of SAS Studio, click the button with the first initial of your user
name on the far right of the application toolbar and select Sign out. Do not use the
Back button on your web browser.

0 unsaved

SAS® Studio - Develop SAS Code a & @
B Open  [F1Save Al [El SAS Studic compute context
« [6 StartPags x  +

GET STARTED

[# Program in SAS

P Build 2 flow Welcome to

Y¥Import data

SAS STUDI

@ Query data

Develop SAS programs in a rich programming environment

new Explore new features in SAS

Studio
Tesk

LEARN

Learn 5A5 Studic - videos, tutorials,

and training

Learn SAS programming -
—

STAY CONNECTED =
-

Join the community

Request a feature

# Submission (0) ¥

At the top, the application bar enables you to access other SAS applications. Click
the search icon to search for items across SAS applications.

The main window of SAS Studio consists of a navigation pane on the left and a work
area on the right. The navigation pane provides easy access to your open files, your
folder shortcuts, file system and SAS content, steps, your tasks and snippets, the
libraries that you have access to, your Git repositories, and your file references. The
Open Files section is displayed by default. The File References section is not
displayed by default, but can be opened by selecting View = Navigation panes =
File References. For more information, see “Using File References” on page 12.

The work area is used to display your data, code, tasks, logs, results, and flows. As
you open these items, they are added to the work area as windows in a tabbed
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interface. When you first open SAS Studio, the Start Page tab is displayed in the
work area by default. For more information, see “Using the Work Area” on page 14.

Using the Navigation Pane

About Using the Navigation Pane

You can expand the sections of the navigation pane by clicking the section that you
want to view. To close and reopen the navigation pane, click a section button twice.

Accessing Your Open Files

The Open Files section of the navigation pane enables you to quickly view and
access all of the files that you have opened in your current SAS Studio session. To
access a file from the list of open files, click the file that you want to view. You can
save changes to all files in the list by clicking Save all.

You can also use the Open Files section to add an open program to the active flow
by right-clicking the program file and selecting Add to flow. This option is available
only for programs and only if there is an active flow in the work area.

Using the Explorer

The Explorer section in the navigation pane enables you to access files and folders
from your folder shortcuts, your server file system, and your SAS Content Server
locations. For users of SAS Studio 2020.1 and later, the default file storage location
is SAS Content. SAS Content locations are integrated with other SAS Viya
applications, such as SAS Drive, so that you can seamlessly share files among the
applications and with other SAS users. For more information, see SAS Drive:
Getting Started.

If you also need access to a file system to perform other tasks, such as working with
a Git repository, your Kubernetes and SAS Studio administrators can create access
to the file system during deployment. In SAS Studio 5.x, by default, you had access
to both SAS Content and file system storage locations. For more information, see
“Creating Persistent File Storage” in SAS Studio: Administrator’s Guide.

Note: The ability to access files on a SAS Content Server is available only in SAS
Studio 5.1 or later. For more information, contact your site administrator.

The Explorer section includes a My Favorites folder that you can use to quickly
access the files that you add to it. You can add many types of files to your My
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Favorites folder, including SAS data sets, other data files, programs, flows, snippets,
tasks, and queries.

To add a file to your My Favorites folder, right-click the file in the appropriate
section of the navigation pane and select Add to My Favorites.

Note: You can access recently opened and favorite items from the Start Page
tab. For more information, see “Accessing Recently Opened and Favorite Items”
on page 16.

To remove a file from your My Favorites folder, right-click the file in the
appropriate section of the navigation pane and select Remove from My
Favorites. You can also select the file in the My Favorites folder and click @.

You can use the Explorer section to create folders and folder shortcuts as well as
download and upload files. From the folders tree, you can expand and collapse
folders; copy, move, and rename files and folders; and open items in folders by
double-clicking them or dragging them to the work area. In addition, you can open
files from your folders and folder shortcuts by clicking Open on the SAS Studio
toolbar.

Note: If you want to drag an item to another location in the Explorer section when
there is a scroll bar, drag the item to the upper right or lower right corner of the pane
to scroll upward or downward.

You can change the files that are displayed in the Explorer section in the following
ways:

To display only SAS program files, click : and select Show .sas files.

To display only SAS log files, click : and select Show .log files.
You can view a file as text by right-clicking the file and selecting View file as text.
To open a file as a SAS program, right-click the file and select Open as program.

To create a folder shortcut:

1 Click [F] in the navigation pane to open the Explorer section. Next, click f* and
select Folder shortcut.

2 In the Name box, enter the name of the folder shortcut.
3 Click [ to select a folder. To create a folder, click .

4 Click OK to create the folder shortcut. The new shortcut is added to the list of
folder shortcuts.

Note: You can rename a folder shortcut by selecting the folder shortcut in the

Explorer section and clicking [E. In the Shortcut Properties window, enter a new
name in the Name box.

To create a folder, select the folder in the Explorer section in which you want to

create the folder. Click £% and select Folder. Enter the name of the new folder. The
new folder is added to the list of folders.

To download one or more files, right-click the files that you want to download and
select Download file.
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Working

Working

Note: You can download a flow only from a SAS Compute Server folder. You
cannot download a flow from SAS Content.

To upload one or more files from your local computer, select the folder to which you

want to upload the files and click T'. Click + to browse for the files that you want to
upload. The maximum size of each uploaded file cannot exceed 100 MB.

Note: You can sort the files that are listed in the Explorer section by right-clicking
the folder that you want to sort and selecting Sort by. You can sort the files by
name, modified date, or size or choose no sort order. By default, the files are sorted
in ascending order by file name.

with Steps

The Steps section of the navigation pane enables you to add different types of
nodes as placeholders in a flow. For example, if you know that your flow is going to
contain a query that generates an output table that you want to use as input in a
program, you could start by adding a Query node, a Table node, and a SAS
Program node to your flow. After you have defined the steps in the flow, you can use
the node properties for each node to specify the attributes and content of the node.

For more information, see “What Is a Flow?” on page 108 .

Note: You can also add existing files, such as SAS programs, SAS data sets,
shippets, and external files that are valid as input to an Import node, to a flow by
dragging them from different sections of the navigation pane.

with Tasks

The Tasks section of the navigation pane enables you to access tasks in SAS
Studio. Tasks are based on SAS procedures and generate SAS code and formatted
results for you. SAS Studio is shipped with many predefined tasks that you can run.
You can also edit a copy of most of these predefined tasks, and you can create your
own new tasks.

To create a task, click (% and select Task. SAS Studio creates a template in the
work area that you can use to create custom tasks for your site. Custom tasks can
be accessed from the My Tasks folder or from the Explorer section of the navigation
pane. For more information, see “Create a Custom Task” on page 335.

To edit a task that you have created, right-click the task in the My Tasks folder and
select Edit task template. The XML code that is used to create the task is opened
in the work area. If you want to edit a predefined task, you must first right-click the
task and select Copy as Task Template and then select either My Tasks or
Explorer. For more information, see “Edit a Predefined Task” on page 335.
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Working with Snippets

Working

The Snippets section in the navigation pane enables you to access your saved
snippets. Snippets are lines of commonly used code or text that you can save and
reuse. Snippets can contain SAS code, XML code, and text. You can insert snippets
in locations including the Program Editor, XML editor, text editor, job definitions, job
forms, and job prompts. To insert a snippet, right-click the location where you want
to insert the snippet and select Insert snippet.

SAS Studio is shipped with predefined code snippets that you can use. You can also
edit a copy of these snippets and create your own custom snippets. Your custom
shippets can be accessed from the My Snippets folder. For more information, see
Chapter 2, “Working with Programs,” on page 35.

To edit a snippet that you have created, right-click the snippet and select Edit. If you
want to edit a predefined snippet, you must first right-click the snippet and select
Copy snippet to, and then select either My Snippets or Explorer.

Note: You can edit only the snippets that are in the My Snippets folder or a folder
that you can access from the Explorer section.

with Libraries

The Libraries section of the navigation pane enables you to access your SAS
libraries. SAS tables are stored in SAS libraries.

Note: Table names that include {} (braces) appear as blank. Do not use { } in table
names.

From the Libraries section, you can open SAS tables and add them to your
programs. You can use the Libraries section to expand a table and view the
columns in that table. The icon in front of the column name indicates the type.

Note: Caslib names cannot be longer than 256 characters. SAS librefs are limited
to eight characters.

Here are examples of common icons for the column types.

Ilcon Type of Column

Y Character

® Numeric
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Ilcon Type of Column

= Date

o) Datetime

You can drag tables and columns from the Libraries section to a program, and SAS
Studio adds the names of the dragged items to your program. The cursor changes
as you drag an item to indicate when you can drop the item to insert it in the
program. If the item name is a reserved word in a database, SAS Studio creates a
name literal by automatically adding quotation marks and a lowercase letter n to the
item name.For more information, see “Opening and Creating Programs” on page
38.

You can also drag tables from the Libraries and Explorer sections to other
locations in the work area to open them.

Note: The Sasuser library is read-only, as in any SAS server environment. You
cannot save content to this library.

You can refresh all of the libraries and tables in the Libraries pane by selecting i>
Refresh. To refresh an individual table or library, right-click the table or library and
select Refresh.

To view the properties of a library, select the library in the Libraries section, and
click [,

You can also create new libraries and assign existing libraries.

To create a library:

1 Click £ in the navigation pane, and then click [¥.
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X
New Library

Name: *

MyLibref
Library type:

Cloud Analytic Services engine v
[] Assign and connect to data sources at startup @
Properties Cennection Options

Library attributes: @

UUID macro variable name: @

Maximum transfer size for each Read operation: @
500M
Maximum transfer size for each Write operation: @

512K

Data limit (bytes): @
100M

Maximum table memory: ®

o

In the Name box, enter the libref for the library. The libref must be eight
characters or fewer.

In the Library Type box, select the SAS library engine that you want to use. The
library engines that are available depend on your deployment.

Note: To create a library using the specified library type, you must have both the
library engine and the appropriate client software installed.

For information about using the SAS Base Engine library type, see SAS V9
LIBNAME Engine: Reference.

If you want to access this library each time you use SAS Studio, select Assign
and connect to data sources at startup to add the LIBNAME statement to your
autoexec.sas file.

If you have administrator privileges and want to make this library available to all
users of the current compute context, select Make data sources available to all
users.
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Note: This option is available only if you are authorized to update the current
compute context.

6 Use the Properties and Connection Options tabs to specify the configuration
and connection options that you need. For help with the specific options, see the
documentation for your library engine.

7 To test whether the connection to the new library is valid, click Test Connection.
If the connection fails, click Show details to view the log and error messages.

8 Click OK to create the library. The new library is added to the list of libraries in
the navigation pane.

TIP  You can edit a library that you have created by right-clicking the library
in the Libraries section of the navigation pane and selecting Edit library.

Using File References

File references enable you to quickly access files that you specify. You can create a
file reference to a file on your SAS file system, a file from your SAS Content folder,
or a file that you access via a URL.

Note: You can also use the FILENAME statement to create a file reference to a file
in a remote location that is accessible by your SAS server.

To create a file reference to a file on your SAS file system, a file from your SAS
Content folder, or a file that you access via a URL:

1 Click [} in the navigation pane, and then click [¥.
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X
New File Reference

To create a file reference for this session, specify these values:

MName:

Access method: ®

DISK v

Location:

[] Re-create this file reference at start-up @

Cancel

Note: If the File References button is not available in the navigation pane, select
View = Navigation panes = File References.

2 In the Name box, enter the file reference name.

3 Use the Access method box to specify how to access the file:

DISK - accesses the file from your SAS file system. In the Location box,
browse to find the file that you want to use.

FILESRVC - accesses the file from your SAS Content folder. In the Location
box, browse to find the file that you want to use.

URL - accesses the file by using the specified URL. In the URL box, enter the
URL for the file.

4 If you want this reference to be available the next time you use SAS Studio,
select Re-create this file reference at start-up.

5 Click OK to create the file reference. The new file reference is added to the list of
file references in the navigation pane.

You can also create a file reference to a file on your SAS file system (DISK), a file
from your SAS Content folder (FILESRV), or a file that you access via a URL (URL)
programmatically. The file reference is displayed in the File References pane. You
can open a file or URL from a file reference by double-clicking it or dragging it to the
work area.

Here is some sample code:

FILENAME MyProg FILESRVC folderpath='/Users/userid/"
filename="MyProgram.sas';

FILENAME MyURL URL 'http://www.sas.com';

FILENAME SASPROG '/sastest/General Test/MyProgram.sas';
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Working with Git Repositories

The Git Repositories section in the navigation pane enables you to access Git
features from within SAS Studio. These features include cloning repositories,
committing and stashing file changes, pulling and pushing files, viewing your
repository history, creating and merging branches, rebasing a branch, and
performing a basic differentiation between files in your local repository. For more
information, see “About Git Integration in SAS Studio” on page 300.

Customizing the Navigation Pane

To customize which sections of the navigation pane are displayed, click View and
select Navigation panes. Select or clear any sections that you want to add or
remove. The navigation pane is updated immediately.

Using the Work Area

About Using the Work Area

The work area is the main portion of the SAS Studio application for accessing
programs, tasks, and flows and for viewing data. The work area is always displayed
and cannot be closed. When you open a program, task, table, or flow, the windows
open as new tabs in the work area. The code, log, and results that are associated
with programs and tasks are grouped together under the main tab for the program
or task.

When you first open SAS Studio, the Start Page tab is displayed in the work area
by default. The Start Page provides quick access to a few basic tasks (for example,
creating a program or query) and links to learning resources. If you close the Start
Page tab, you can re-open it by selecting View = Start Page. You can use the
Show Start Page option to control whether to display the Start Page tab each time
you start SAS Studio. For more information, see “Setting the Start-Up Preferences”
on page 340.
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Creating Tabs in the Work Area

You can create a tab in the work area by clicking + beside the most recently
opened tab and selecting the type of tab you want to open.
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[6 Start Page [# TopNCategories.sas T *Flow.flw B SASHELPCLASS x4
SAS program L\\,
cLass Table Rows: 19 | Columns: 5 of Python program G-
T _ 0
Flow
& Name & Sex @ Age @ Weight
Query
1 Alfred M 14 2.5
Custom step
2 Alice F 13 Quick import 84
3 Barbara F 13 Job > 98
4 Carol F 14 Task 102.5
5 Henry M 14 More file types > 1025
& James M 12 57.3 83
7 Jane F 12 59.8 84.5
8 Janet F 15 62.5 112.5
9 Jefirey M 13 62.5 84
10 John M 12 59 99.5
11 Joyce F 11 51.3 505
12 Judy F 14 64.3 20
13 Louise F 12 56.3 77
14 ary F 15 66.5 112
15. Philip M 16 72 150
16 Robert M 12 64.8 128

Accessing Recently Opened and Favorite ltems

SAS Studio keeps track of your recently opened and saved items and items that you
mark as favorites. If you have recently opened or saved items in the work area or
have added some items to your Favorites folder, the Start Page welcome graphic is
replaced with a list of your recent, saved, and favorite items.

Note: For information about adding items to your My Favorites folder, see “Using
the Explorer ” on page 6.

You can use the Recents and Favorites lists to perform the following actions:

You can open an item from either list by double-clicking the item or by right-
clicking the item and selecting Open.

You can add an item from the Recents list to your My Favorites folder by right-
clicking the item and selecting Add to My Favorites.

You can clear one or all items from the Recents list by right-clicking the item and
selecting Clear or Clear all.

You can remove an item from your My Favorites folder by right-clicking the item
in the Favorites list and selecting Remove from My Favorites.



[6 StatPage x +

GET STARTED
[#E Program in 5AS
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“1Import data
@ Query data
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Studio

LEARN
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Learn SAS programming
STAY CONNECTED
Join the community

Request a feature

RECENTS

= Sort Data

class_analysis.cqy

My Folder

w

/Users/
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om BaseballStats.flw

‘My Folder

o,

Open

CLASS Add to My

SASHELP
Clear

Clear all

FAVORITES

= BASEBALL
SASHELPBASEBALL

= CARS

SASHELP.CARS

= CLASS

SASHELP.CLASS

Sort Data.ctk

‘My Folder/Sort Data.ctk

& TopNStraight.sas

/My Folder/TepMNStraight.zas

/Users/

Jun 21, 2021, 3:56:13 PM
Favorites
Jun 14, 2021, 9:20:13 PM

Jun 14, 2021, 10:13:15 PM

1,9:45:52 PM

Note: The Recents list is not shared between perspectives. Each perspective has a
separate Recents list. For more information, see “Understanding Perspectives” on

page 29.

Customizing the Work Area

By default, the work area is displayed beside the navigation pane, but you can
maximize the work area and hide the navigation pane. You can also close all of the
tabs in the work area at once.

To maximize the work area, select View = Fullscreen.

Note: To reopen the navigation pane, click Restore to the right of the tabs. You can

also double-click any tab in the work area or right-click a tab and select Restore.
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You can also close some or all of the open tabs in the work area. To close all tabs
that are open in the work area, right-click any tab and select Close all. To close all
tabs except the active tab, right-click the active tab and select Close others. You
are prompted to save any unsaved programs or tasks.

Rearranging the Tabs in the Work Area

[ StartPage EX
CLASS
'
& Name
1 Alfred
2 Alice
3 Barbara
4 Carol
5 Henry
b James
7 Jane
8 Janet
9 Jeffray
10 John
11 Joyce
12 Judy
13 Louise
14 Mary
15 Philip

In the work area, you can rearrange the tabs by dragging them to the left or right.
You can also create separate vertical and horizontal groups and move tabs between
the groups. To rearrange a tab, right-click the tab that you want to move and select
the appropriate option.

TopNCategories sas % Flowflw @ Query.cqy B SASHEL
Close
Table Rows: 19 | Columns: 5 of 5 R Close others [
Cloze a jol
4 Sex @ Age Fullscreen @ Weight
M [ New vertical tab group 125
F 13 New horizontal tab group 84
F 13 98
E 14 Move previous 102.5
M 4 63.5 102.5
M 2 57.3 83
F 2 59.8 84.5
F 5 62.5 112.5
M 3 62.5 84
M 2 59 9.5
F 51.3 50.5
F 14 64.3 90
F 12 56.3 77
F 5 66.5 112
M & 72 150

In the Standard perspective, you can change the layout of a program tab by
displaying the Log, Results, and Output Data subtabs in a single group with the

Code subtab split vertically or horizontally. To change the layout, click : and Tab
layout. Then, select the appropriate option.
In the Interactive perspective, you can display the Log, Results, and Output Data

subtabs as a separate vertical or horizontal tab group. To change the layout, click :
and select the appropriate option.
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[# TopNCategeryCountsas x  +

2 Run & | @ @ | [ Copyto My Snippets = | $Debug Apr 14, 2020, 10:29:48 AM
Code Schedule as a job
12 %let data=SASHELP.CARS; Add to My Favorites
13 %let report=Make;
14 #let n=18; Open inabrowsertab >
15 #let category=0rigin;
18 E-Mai
17 title "Automakers with the most Models, by Origin®;
18 footnote; Print >
19
20 @ |data work._tpnview / view=work._tpnview; Download z
21 set &data;
22 _tpncount=1; Single Tab layout >
23 label _tpncount="Count’; ) .
Vertical split Refresh
+ Horizontal split
Leg Results Qutput Data
43 The Report Procedurs . . |
) ) Automakers with the most Models, by Origin
43 Detailed and/or summarized. ..
[ Table 1 origin  Rank Make Count
4 M The GChart Procedure Asia 1 Toyota 28
ul Bar chart of Make 2 Honda 17
3 Nissan 17
4 Mitsubishi 13
5 Hyundai 12
A Kia 11

Searching in SAS Studio

You can use the Search feature to search all of the sections of the navigation pane.
You can specify which sections and which types of items you want to include in your
search. You can also specify whether you want the search to be case-sensitive and
match whole words only.

To access the Search feature, select View => Search.
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SAS® Swdio - Develop SAS Code

New Options View [ Open [ Save All
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0 unsaved
= [§ Start Page GET STARTED
[# Program in SAS
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=5 Studio
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Search x

Name Path

Start Page
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Welcome to
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Flows
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mads
repeatable

reports vig

v [& Search in: SAS Content and File System

Modified Size Type

No items are available.

# Submission (0)

To search for an item, enter the text that you want to search for in the search term

box. To specify the areas of the navigation pane to search, click (e. By default, SAS
Studio searches your SAS Content and file system folders in the Explorer section of

the navigation pane.
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SAS® Swdio - Develop SAS Code

MNew Qptions View [ Open @ Save All @ [E SAS Swudio compute context

« )
EN Open Files [§ StartPage x  +

0 unsaved
[ Stert Page GET STARTED
. [ Program in SAS
- “PBuild a flow Welcome to
& Wl d
Himpene SAS STUDIO
5] @ Query data A rich environment to develop code and design flows.
new Explore new features in SAS
=5 Studio
Flows
4 LEARN Simplity and
Narrow Your Search —_
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[ Steps Pane _ o
[] Tasks Pane
1 Snippets Pane [® Searchin: SAS Content and File System
[[] Libraries Pane Modified Size Type
%
available.
[ File References Pane
Start Page # Submission (0)
To make your search case-sensitive, click 4a. To match the whole word in your
search, click £ .
When you have specified your search criteria, click ©. You can open items in the
search results by double-clicking them.
Search x — O
Aa age | @ © | [§ Searchin: Libraries (SASHELP)
Name Path Modified Size Type
Age 12/24/2020,
SASHELP.BMIMEN 7:16:10 PM Column
Age 8/17/2020,
SASHELPR.CLASS 10:00:26 PM Column
/
Age SASHELP.CLASSFIT 8/17/2020, Column

10:19:21 PM
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Using the Console

The Console window displays a list of all of the messages, such as error messages
and warnings, that are generated as you run programs and tasks. To open the
console, select View = Console. If you minimize the console tab, you can click = in

the lower right corner of the work area to restore the console or O to maximize the

console.

You can use the buttons at the top of the window to filter the types of messages that
are displayed. By default, all types of messages are displayed. The messages are
cleared by default when you sign out of SAS Studio. You can manually clear the

messages from the console by clicking Clear All.

[ StartPage [# datestep_horsepower.sas B *LlistDatactk x +

2 Run B & | & Copyto My Tasks Apr9,2020,2:07:13 M| (0) | ?
Data Options Infarmation Code Log Results # EditCode O i
4 3 The Print Procedure . |
v bats 2 Date St SASHEL List Data for
SASHELP.BASEBALL = = Data Set SASHEL... SASHELP.BASEBALL
% Filter: [ (none) .
Obs Players Name Team at th
v Roles 1 Allanson, Andy Cleveland
2 Ashby, Alan Houston
List variables: + v
3 Davis, Alan Seattle
L] & Name 4 Dawson, Andre Montreal
] & Team 5 Galarraga, Andres  Montreal
[ @ nAtBat & (Griffin, Alfredo Oakland
D @ nHits 7 Newman, Al Montreal
8 Salazar, Argenis Kansas City
Task Console (0) = O x 9 Thomas Andres Atlanta
Console x - O
All Errors Warnings Info Logs Debug ia Clear All

ccessiully

r.sas completed su
er.sas elapsed time 3.497 seconds
(@ List Data.ctk submitted
(@ List Data.ctk completed successfully

(@ List Data.ctk elapsed time 4.259 seconds
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Using the Background Submit Feature

About the Background Submit Feature

You can run a saved program, query, task, or flow as a background submission,
which means that the file can run while you continue to use SAS Studio. You can
view the status of files that have been submitted in the background, and you can
cancel files that are currently running in the background.

Running a File as a Background Submission

To run a file as a background submission, right-click the file in the navigation pane
and select Background submit or click ' in the toolbar. Before the file is run, the
background process changes the current working directory to the directory in which
the program is located.

By default, a notification message is displayed when the file is submitted and again
when the file has finished running. If you log off from SAS Studio while the file is
running, the file continues to run, but the notification message that indicates when
the file is finished is not displayed.

Note: Because a background submission uses a separate compute server, any
libraries or tables that are created by the submission do not appear in the Libraries
section of the navigation pane in SAS Studio.

To view the status and properties of your background submissions, click View and
select Submission Status. Background submissions are indicated by . For more
information, see “Using the Submission Status Window” on page 24.

Submission Status x — =
Filter jol & Clear Al
v Status (no filter) v & Name Type Run Time Submitted Completed H
Errors (1) — 4/10/ . 4/10/ .
L o Lt ) SAS Program.sas Program 4.037s 4 ,I.ﬂ 2020, 4 ,]m 2920'
. iy e 3:02:02 PM 3:02:06 PM
O Processing (1)
- s P 4/10/2020 4/10/2020
Successfu (1) « t |atas rs wersas S, 0395 g ,
ST smmioamiens Frogram 203 3:19:47 PM 3:20:08 PM
. e - 4/10/2020,
C & program_flow.flw.sas Flow 3.51:45 211

B) Recover (2) | £} Submission (1) &
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Customizing Your Background Submissions

The Preferences window enables you to customize how to handle background
submissions.

To change whether existing log and output files are deleted or overwritten when you
rerun a background submission, select Options = Preferences. Click Background
Submit.

For more information about each option, see “Setting Background Submit
Preferences” on page 351.

Using the Submission Status Window

The Submission Status window displays information about the programs, tasks,
queries, and flows that you run in SAS Studio. To open the Submission Status
window, select View = Submission Status or click Submission in the lower right
corner of your SAS Studio browser window.

To cancel a submission that is currently running, right-click the item and select
Cancel. To cancel all programs, tasks, queries, and flows that are currently running,
click Cancel All on the Submission Status window toolbar.

The Submission Status window includes an entry for each time you have run a
program, task, query, or flow. You can use the Submission Status window to return
to an earlier version of a program, task, query, or flow. When you click an item in the
Submission Status window, you open the version of the item that was run at that
time and the associated log. The program or automatically generated task, query, or
flow code opens in a new tab from which you can make and save changes.

Note: The code that you open from the Submission Status window is a copy of the
code that SAS Studio ran and is no longer associated with the original program,
task, query, or flow. Editing this code does not affect the original program, task,
query, or flow.
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You can customize the items that are displayed in the Submission Status window in
several ways:

Use the Filter pane to subset the displayed items by submission status.

Use the Filter submissions list box to specify filter criteria for the Name
column.

To remove an individual item from the submission list, right-click the item and
select Clear.

To remove all items from the submission list, click Clear All on the Submission
Status window toolbar. Items that are in the process of being submitted are not
cleared from the list.

Note: When your SAS Studio session ends, all items from the Submission Status
window are removed except for background submissions. You must manually clear
background submission items to remove them from the Submission Status window.

Using the Document Recovery Window

The Document Recovery window enables you to recover or delete the files that SAS
Studio has automatically saved. By default, SAS Studio automatically saves your
open files, such as SAS programs, flows, queries, and tasks, if SAS Studio times
out while you are away or closes unexpectedly due to a situation such as a power
loss.

To open the Document Recovery window, select View = Document recovery, or
click Recover in the lower right corner of your SAS Studio browser window.

Note: The Document Recovery window is available only if you have recovered
documents. You can use the Enable document recovery option to manage the
document recovery feature. For more information, see “Setting General
Preferences” on page 341.
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Document Recovery
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For each file in the Document Recovery window, you can choose from among these
options:

No action - retains the file in the list of recovered documents. The file continues
to be available from the Document Recovery window until you recover it or
delete it.

Recover - opens the file in a new tab in the work area. The file is deleted from
the list of recovered documents.

Delete - deletes the file from the list of recovered documents.

Note: You can also recover or delete all of the documents by clicking Recover All
or Delete All.

When you have specified actions for the recovered files, choose one of these
options:
Apply and Close - applies the selected actions to the files and closes the
Document Recovery window.

Apply - applies the selected actions to the files, but does not close the
Document Recovery window.

Close - closes the Document Recovery window without applying any actions to
the files. The files are still available the next time you open the Document
Recovery window.
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Scheduling a Program, Task, Query, or
Flow as a Job

You can schedule saved items, including programs, tasks, queries, and flows, to run
at a specified time and frequency. Scheduled items still run even when you are not
using SAS Studio.

Scheduling a Program, Task, Query, or Flow

To schedule an item to run at a specified time:

1 Right-click the item in the Explorer section of the navigation pane and select
Schedule as a job.

Note: You can also schedule items by clicking : on the item toolbar and
selecting Schedule as a job.

2 In the New Trigger window, specify how frequently to run the job. You can also
specify the time at which the job should run and the start date and the end date
for running the job.

3 Click Save. You can use the Scheduled Jobs window to view and manage your
scheduled jobs.

Using the Scheduled Jobs Window

The Scheduled Jobs window displays information about all of your scheduled jobs in
SAS Studio. You can schedule saved programs, tasks, queries, and flows, and you
can also create and schedule SAS Viya jobs. SAS Viya jobs consist of a program
and its definition and can include an HTML form or task prompt to provide a user
interface to the job.

To open the Scheduled Jobs window, select View = Scheduled Jobs. For
information about SAS Viya jobs, see “Managing Jobs” in SAS Studio Developer’s
Guide: Working with Jobs.

The Scheduled Jobs window includes an entry with information about each job that
you have scheduled, including the next time the job is scheduled to run as well as
the latest submission and completion times of the job.


http://documentation.sas.com/?docsetId=webeditorjobsdg&docsetVersion=v_001&docsetTarget=p1eujtqqi4wgnkn1npucnrpxtde2.htm&locale=en
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You can change when a scheduled job runs in the following ways:

To run a scheduled job immediately, select the job and click Run Now. The job
opens in a separate browser window.

To deactivate a scheduled job, click @) in the row for that job. To reactivate the
job, click @<

To change when a job is scheduled, click &z button. The Edit Trigger window
opens so that you can change when the job runs.

To remove a job from the schedule, select the job and click &:. The job remains
in the Scheduled Jobs window, but is no longer scheduled to run. To reschedule
the job, right-click the job and select Schedule.

To delete a job, right-click the job and select Delete job.

To view a list of all submitted versions of a job, click =. You can open the code, log,
and results that are associated with the job by clicking the appropriate version in the
list. To delete a specific version of a job, click @ beside the appropriate version.

Note: The code that you open from the Scheduled Jobs window is a copy of the
code that SAS Studio ran and is no longer associated with the original program,
task, query, or flow. Editing this code does not affect the original program, task,
query, or flow.

You can customize the Scheduled Jobs window in several ways:
Use the Filter scheduled jobs box to specify filter criteria for the Name column.

Use the Filter by time drop-down list to select a specific time period that you
want to view.

Specify whether you want to view all or only selected types of submission status.

Click % to open the Manage Columns window and specify the columns to display
in the window.

Note: The SAS Studio scheduling feature provides basic scheduling functionality
for a single user. Administrators can access more advanced scheduling options by
using SAS Environment Manager. SAS Environment Manager enables
administrators to view and manage jobs for multiple users. For more information,
see “Jobs and Flows Page” in SAS Environment Manager: User’s Guide.
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Understanding Perspectives

Because SAS Studio can be used by a variety of people and groups within an
organization, you can choose to view a specific subset of features, or perspective,
that meets your needs best. Perspectives are sets of functionality that are
customized to meet the needs of different types of users. SAS Studio includes two
perspectives: the Standard perspective and the Interactive perspective.

The Standard perspective is for users who want to be able to write SAS programs,
use the predefined tasks, and create flows. In the Standard perspective, SAS
program files are run as a whole. By default, the Standard perspective opens with
the Start Page tab and includes these sections of the navigation pane: Open Files,
Explorer, Steps, Tasks, Snippets, Libraries, and Git Repositories.

The Interactive perspective is designed for users who intend to use SAS Studio
mainly for writing and editing SAS programs that use interactive SAS procedures.
By default, the Interactive perspective opens with the Start Page tab, and the Log
and Results tabs are displayed in a separate horizontal tab group. In addition, the
log data and results from all of your program tabs are appended together in one log
tab and one results tab. In the Standard perspective, there are separate log and
results tabs for each program. For more information, see “Working with the
Interactive Perspective” on page 52.
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[# classfitsas [# *5QL_reportsses x  +
2 Run I = | BRecall
1@ proc sql;
2 select * from sashelp.cars;
3
4 select * from sashelp.class;
5 quit;
Log Results — O
49 The Print Procedure volvo 88U 201 4dr Sedan Eturope Al
[2 Data Set SASHELP.CLAS. . Volvo C70 LPT convertible 2dr Sedan Europe Front
4 The SQL Procadure Volvo CT0 HPT convertible 2dr Sedan Europe Front
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Name Sex Age Height Weight

Alfred M 14 69 112.5
Alice F 13 56.5 84
Barbara F 13 65.3 98

The differences between the perspectives can be viewed in the following table:

Available in Available in
Element in SAS Studio Standard? Interactive?
Navigation Pane sections
Open Files Yes Yes
Explorer Yes Yes
Steps Yes No
Tasks Yes No
Snippets Yes Yes
Libraries Yes Yes

Git Yes No
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Available in Available in

Element in SAS Studio Standard? Interactive?

File References Yes, but not Yes, but not

displayed by displayed by default
default

Ability to create and open queries Yes No

Ability to create and run a flow Yes No

Ability to create and run job definitions Yes No

Options to recall code and clear code on  No Yes

submit

Options to generate PDF, Word, RTF, Yes No

Excel, and PowerPoint output

Ability to import data Yes No

Ability to export data Yes No

Ability to print data Yes No

Ability to validate an expression in the Yes No

Filter Table Rows window

Ability to validate the autoexec.sas file Yes No

Ability to insert custom code Yes No

Ability to update column properties Yes No

After you have started SAS Studio, you can change the perspective that you are
using by selecting Options = Change perspective and then selecting the
perspective that you want to use.

You can specify which sections of the navigation pane are displayed in SAS Studio
by selecting View = Navigation panes.

Editing the Autoexec File

The autoexec.sas file includes SAS statements that run each time you start SAS
Studio and connect to your SAS server. For example, you can use the autoexec.sas
file to assign libraries that you want to be available every time you use SAS Studio
in both the Standard and Interactive perspectives.
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Note: If you create a library by using the New Library window, you can select the
Persist this library beyond the current session option to automatically add the
LIBNAME statement to the autoexec.sas file. For more information, see “Working
with Libraries” on page 9.

To edit the autoexec.sas file:
1 Select Options = Autoexec file.
2 Enter the code that you want to include in the autoexec.sas file.

3 To validate your syntax, click Run. The Log tab opens so that you can view the
log.

Note: The option to run the autoexec file is available only in the Standard
perspective. For more information, see “Understanding Perspectives” on page
29.

4 Click Save to save and close the autoexec file.

Inserting Custom SAS Code

You can specify the SAS code to run before or after the code for programs, tasks,
queries, and imports. This custom code is always run and persists between
sessions.

To include custom SAS code:
1 Select Options = Custom code.

2 Specify the preamble and postamble SAS code. Click Run to validate the
syntax.

3 On the Options tab, specify where to insert the custom code. You can choose
from programs, tasks, queries, and imports. You can also specify whether to
include the code if you are running a background submit.

4 Click Save.

Resetting Your SAS Session

You can terminate your current SAS session and create a workspace session by
using the Reset SAS Session option. The Reset SAS Session option terminates
your current workspace session by running the ENDSAS statement and then
creates a new workspace session. When the new workspace session is started,
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SAS Studio runs the autoexec file to initialize the session. To reset your SAS
session, select Options => Reset SAS session.

Managing Keyboard Shortcuts

SAS Studio includes many keyboard shortcuts that you can use to perform a task.
For a list of keyboard shortcuts, see “Keyboard Shortcuts” in SAS Studio:
Accessibility Features.

Some keyboard shortcuts can be customized. To manage your keyboard shortcuts,
select Options = Manage keyboard shortcuts. WWhen you enter a new keyboard
shortcut, you are prompted to confirm your changes.

Changing Your Compute Context

If you have access to more than one compute context, you can change the context
that SAS Studio uses. To change the compute context, click the current compute
context that is displayed in the upper right of the application window. Select the
compute context that you want to use. When you change the compute context, note
the following information:

Any libraries and file shortcuts that you created are deleted.
Scheduled jobs and background submissions are not canceled or cleared.
All open tabs remain open.

For more information, see “Server Contexts: Concepts” in SAS Viya: Server
Contexts.


http://documentation.sas.com/?docsetId=webeditora11y&docsetVersion=v_001&docsetTarget=p038334x0zbgm6n1bcsdbnuggwlt.htm&docsetTargetAnchor=n0ok4b2wt9z5u0n1rdzz53pzrrd3&locale=en
http://documentation.sas.com/?docsetId=webeditora11y&docsetVersion=v_001&docsetTarget=p038334x0zbgm6n1bcsdbnuggwlt.htm&docsetTargetAnchor=n0ok4b2wt9z5u0n1rdzz53pzrrd3&locale=en
http://documentation.sas.com/?docsetId=calcontexts&docsetVersion=v_002&docsetTarget=n05013viyaprgmsrvs00000admin.htm&locale=en
http://documentation.sas.com/?docsetId=calcontexts&docsetVersion=v_002&docsetTarget=n05013viyaprgmsrvs00000admin.htm&locale=en
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About the SAS Code Editor

SAS Studio includes a color-coded, syntax-checking editor for editing new or
existing SAS programs. The editor includes a wide variety of features such as
autocompletion, automatic formatting, and pop-up syntax help. With the code editor,
you can write, run, and save SAS programs. You can also modify and save the code
that is automatically generated when you run a task.

SAS Studio includes several sample SAS code snippets that you can use to make
programming common tasks easier.

[#] TopMCategories.sas x

& Run

Code

25
26
27 =
28
29
EL:]
31
32
33
34
£
ELNC)
37
38
39
40
41
42
43
24 @
45
46
47
48
49
=)

B WORKSUMMARY B WORKTCPN +

& | [ Copyto My Snippets = | $Debug

e

Jul 22,20,

T]

Output Date (2)

/* summarize the data across a category an
/* the output in an output data set */
proc means data=&data &stat noprint;

Leg Results

Top Models by MPG_City for each region of C

var &measure; Origin Rank Model M
class &category &report; Asia 1 Insight 2dr (gas/eleciric)
output out=summary &stat=&measure &cat ) i
run: 2 Prius 4dr (gas/electric)
3 Civic Hybrid 4dr manual (gas/electric)
/* store the value of the measure for ALL L
/* the row count into a macro variable for 4 | Civic HX 2dr
/* later in the report */ 5 Echo 2dr manual
proc sql noprint; & Echo 4dr
select &measure, FREQ_ into :overall, :numo
from summary where TYPE =0; 7 Echo 2dr auto
select count(distinct &category) into :cat 8 Civic DX 2dr
quit; L
9 Civic EX 4dr
/* sort the results so that we get the TOP 10 Civic LX 4dr
/* rising to the top of the data set */
proc sort data=work.summary cut=work.topn; Europe 1| Jetta GLS TDI 4ar
where _type_>2; 2 Cooper
by &category descending &measure; 3 CooperS
run;
4 GTI1.8T 2dr hatch
/* Pass throush the data and outout the fi 5 Golf GLS 4dr

= O i

Line 1 Column 1 UTF-8 | £t Submission (0) ¥

About the Python Code Editor

SAS Studio includes a color-coded editor for editing new or existing Python
programs (*.py). With the Python code editor, you can write, run, and save Python
programs without explicitly using PROC PYTHON. Your PROC PYTHON options
are stored in SAS Environment Manager and do not need to be included in your
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Python program. SAS Studio automatically uses your Python code to generate a
SAS program by using PROC PYTHON.

Note: For more information, see “PYTHON Procedure” in Base SAS Procedures
Guide.

{s Pythonsemple.py * B WORKPYTHONOUT +

& Run

Caode
Loce

e = R R SR FE R

& E & I3 Copy to My Snippets & Clear Log Jul 22,2021,2:31:20 PM £
Log Results Qutput Data (1)

import os, sys
sys.path Obs 0 1 2 3 4 5 6

. 1 Alfred Alice Barbara Carol Henry James Jan
# define our data references
input_table = 'SASHELP.CLASS' 2 M F F F I v F
output_table = 'WORK.PYTHONOUT' 3 140 130 130 140 140 120 121
# set input data to pipe from SAS 4 690 565 6B53 628 635 57.3 59.
dfin = SAS.sd2df(input_table) 5 1125 840 980 102.5 1025 83.0 84

# output to the log details about the table

print("input data shape is:", dfin.shape)

# call the python transpose
dfout = dfin.transpose()

# output to the log details about the table
print("output data shape is:", dfout.shape)

# set output data using call to pipe to SAS
SAS.df2sd(dfout, output_table)

SAS.submit(’'proc print data=work.pythonout;");

= O

Line 1 Column 1 UTF-8 | # Submission (0) &

Many of the features that are available for SAS programs are also available for
Python programs, including the ability to schedule a Python program and run a
Python program as a job or a background submission. You can also customize the
behavior and appearance of the Python code editor by using the Editors
preferences.

TIP If you want to submit SAS code from within your Python program, use
the SAS.submit method. This method is useful if you need to specify SAS
options or you want to execute a SAS procedure in your Python program. For
example, you can add this line of code to the beginning of your Python
program to submit the VALIDVARNAME option:

SAS.submit ('options validvarname=any;')

The following code example uses the SAS.submit method to submit a PROC
PRINT statement:

SAS.submit ('proc print data=sashelp.class;')


http://documentation.sas.com/?docsetId=proc&docsetVersion=v_001&docsetTarget=p1iycdzbxw2787n178ysea5ghk6l.htm&locale=en
http://documentation.sas.com/?docsetId=proc&docsetVersion=v_001&docsetTarget=p1iycdzbxw2787n178ysea5ghk6l.htm&locale=en
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Opening and Creating Programs

Opening a Program

You can open SAS programs from the Explorer section of the navigation pane. To
open a program, expand the appropriate folder and double-click the program that
you want to open, or right-click the program in the navigation pane and select Open.
The program opens in a new tab in the work area.

Note: You can also open a file by clicking Open on the toolbar and selecting a file
from your available folders. If you are opening a SAS program or text file, then you
can specify the text encoding that you want to use by selecting Open with
encoding and clicking Open. Use the Select Encoding window to specify the
encoding that you want.

Note: Opening very large program files can affect your performance. By default, if
you open a program file that is greater than 10 MB, you are prompted to confirm
whether you want to continue opening the file. You can use the Display warning if
text files are larger than specified size option to change the file size that
determines when a warning is displayed. For more information, see “Setting General
Preferences” on page 341.

In the lower right corner of the code editor, you can view the current line and column
position of the cursor. If you are viewing a *.sas or *.txt file, the text encoding is
displayed as well. To go to a specific line in the program, right-click in the program
and select Go to line. Enter the line number in the Go to line box. You can also
right-click in the program and select Encoding and select another character-set
encoding option.
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B *Programsas x +
& Ru E E [ Copy ta My Snippets ¥ Debug
Code Go to line:
1 /* DATA step to create the "hat" data */
2 @ |data hat;
3 do x = -5 to 5 by .5;
4 do y = -5 to 5 by .5;
5 z = sin(sqrt(y*y + x*x));
6 output;
7 end;
8 end;
9 run;
18
11 /* The G3D procedure plots the data in =/
12 /* the shape of a cowboy hat =/
13 @ |proc g3d data=hat;
14 plot y*x=z;
15 run;
16

Creating a Program

To create a SAS program, select New = SAS program.

To create a Python program, select New = Python program.

Note: You can also use the New menu to begin importing a file as well as create
flows, queries, tasks, jobs, text files, and XML files.

Running a Program

After you have written your program, you can run the entire program or you can
select specific lines of code to run. To run the entire program, click Run on the
toolbar. To run a portion of the program, select the lines of code that you want to run
and then click Run.

By default, if there are no errors, the results open automatically, and if there are
errors, the Log tab opens. You can click one or more of the Errors, Warnings, and
Notes sections to view the messages. When you click a message, SAS Studio
highlights it for you in the log so that you can see exactly where the message occurs
in the log.
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Note: You can specify which tab you want to display after you run a program or
task by using the General preferences. For more information, see “Setting General
Preferences” on page 341.

(X) *SAS Program.sas X+

2 Run @ @& | B Copyto My Snippets ab) = | $Debug Sep 3, 2.
Code Leg
1 @ proc print data=sashelp.class |® Errors {2]”& Warnings (0)| (O Notes (0)
g o (X) ERROR 22-322: Syntax error, expecting one of the

followi s> (, BLANKLINE, CONTENTS, DATA, DOUBLE,
GRANDTOTAL_LABEL,

(X) ERROR 282-322: The option or parameter is not recognized

and will be ignored. N
1 #studio_hide_wrapper;
77
78  proc print data=sashelp.class
7o run;

22

282

ERROR 22-322: Syntax error, expecting one of the following: ;, (, B
GRANDTOT_LABEL, GRAND_LABEL, GTOTAL_LABEL, GTOT_LABEL
STYLE, SUMLABEL, UMIFORM, WIDTH.

ERROR 282-322: The option or parameter is not recognized and will b

20

21

82  %studio_hide_wrapper;

92

93

Note: Because you are working in a server environment, do not include the
ENDSAS statement in your SAS programs. If you run a program that contains
ENDSAS, reset your SAS session by selecting Options = Reset SAS session.

Saving a Program

To save updates to an existing program in its current location, click \&l on the toolbar.
To save the entire program with a new name or location, click E. if you want to
specify the text encoding when you save a program or text file, right-click in the file,
select Encoding, and specify the new encoding option before you save the file.

Note: You can also create a SAS program package or a program summary when
you save your program. For more information, see “Creating a SAS Program
Package” on page 49 and “Creating a Program Summary ” on page 50.
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Using the Autocomplete Feature

About the Autocomplete Feature

The autocomplete, or code completion, feature in the code editor can predict the
next word that you want to enter in your SAS program before you actually enter it
completely. The autocomplete feature can complete keywords that are associated
with SAS procedures, statements, macros, functions, CALL routines, formats,
informats, macro variables, SAS colors, style elements, style attributes, and
statistics keywords, and various SAS statement and procedure options. The
autocomplete feature can also complete librefs and table names.

This example shows the keywords and help that appear when you enter proc ain
the code editor.

[ *Program.sas x +

2 Run B & [} Copy to My Snippets 3% Debug
Code Log
1 proc a
PROCEDURES Keyword: APPEND
Context: [PROCEDURE DEFINITION]
% ACCESS - o R e _
Syntax: PROC APPEND BASE=<libref
= ACECLUS
= ADAPTIVEREG
® ALLELE
t ANOM
T ANOVA
= APPEND L\s —

In this example, you select APPEND from the list of procedures so that proc
append appears in the code editor. When you enter a space, the code editor
displays a list of options for the APPEND procedure.



42 Chapter 2 / Working with Programs

[EARE Program.sas X +

2 Run

(on]
=

[ Copy to My Snippets f¥ Debug

Code Log

1 proc append
PROCEDURE OPTIONS
7 APPENDVER=
7 BASE=
P DATA=

" FORCE

? GETSORT

=3

E3

&

& ENCRYPTKEY=
&

&0

= NEW=

How to Use the Autocomplete Feature

To use the autocomplete feature:

1 How you open the autocomplete list depends on the keyword that you want to
add.

If you want to add a global statement, DATA step statement, CALL routine,
procedure, macro statement, or automatic macro variable, enter the first one
or more letters of the keyword that you want to use.

A window opens with a list of suggested keywords that begin with those
letters.
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[ *Programsas x +

(

= % Copy to My Snippets £ Debug

Z Run

Code Leg

1 proc print

PROCEDURE OPTIONS

i

BLANK=
BLANKLINE=
CONTENTS=

My B B

D

i

DATA=
DOUBLE

iy 0

GRANDTOTAL_LABEL=

If you want to specify colors, formats, informats, macro functions, SAS
functions, statistics keywords, style elements, or style attributes, position your
mouse pointer in a comment and press Ctrl+spacebar. To navigate through
the list of options backward, press Ctrl+Shift+spacebar or use the arrow keys
at the top of the pop-up window.

Note: These shortcuts work even if you have deselected the Enable
autocomplete option in the Preferences window. For more information, see
“Customizing the Code Editor” on page 74.
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[E? ToepMCategories.sas X +

2 Run

Code

13

15

16

® E | [ Copyto My Snippets
Leg
/* CATEGORY - ac < COLORS
1;:-uqc:-uqcs-:sqcs-::ocs-::oc:-::-c:oc:-uoc
%let data=SASHEL AliceBlue=CXFOF8FF
Xlet report-fodg AntiqueWhite=CXFAEBD7
%let measure=MPG
#let measureform Aguamarine=CX7FFDD4
%let stat=MEAN;
%let n=1@: 1 Azure=CXFOFFFF
]

%let category=Or Beige=CXF5F5DC
title "Top Model
footnote; I 2GR=-Cx83833C

. . [ ]
/¥ summarize the

/* the output in|an output data set */
proc means data==8&data &stat noprint;

var &measure;

class &category &report;

output out=summary &stat=&measure &categor
run;

/* store the value of the measure for ALL rows

2 You can navigate to the keyword that you want to use in several ways:

% Debug

Continue to type until the correct keyword is selected (because the matching
improves as you type).

Scroll through the list by using the up and down arrow keys, the Page Up and
Page Down keys, or your mouse.

3 You can add the keyword to your program by double-clicking the selected

keyword or by pressing the Enter key.

Using the Syntax Help

The code editor displays brief SAS syntax documentation as you write and edit your
SAS programs. You can display the Help in the following ways:

Right-click a keyword in your program and select Syntax help.

Start typing a valid SAS keyword, and then click a suggested keyword in the
autocomplete window.

Position the mouse pointer over a valid SAS keyword in your program. This

works only if you have selected the Enable hint when you hover over
keywords option in the Editors preferences. For more information, see

“Customizing the Code Editor” on page 74.

The SAS Product Documentation provides more comprehensive usage information
about the SAS language, but the syntax help in the code editor can get you started
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with a hint about the syntax or a brief description of the keyword. You can get
additional help by clicking links in the syntax help window as follows:

Click the keyword link at the top of the window to search the support.sas.com
website for the keyword.

[# TopMNCstegoriessas x  +

2 Run

Code

(= [} Copy to My Snippets % Debug

(o]

Leg

27 © proc means data=&data &stat noprint;

28
29
30
31
32
33
34
35

36 ©

37
38
39
4@
41
42
43

44 ©

45
46
47
48

run;

J* st
/* th
[* 1a
proc
seleg
from
seled
quit;

J* =sq
[* ri
proc
whe
by

run;

Keyword: MEANS
Context: [P EDURE DEFINITION] PROC MEANS

Syntax: PROC MEANS <eption(s)> <statistic-keyword(s)>;

BY <DESCENDING:> variable-1 <... <DESCENDING= variable-n><NOTSORTED:>;

CLASS variable(s) </ option(s)>;

FREQ variable;

ID variable(s);

OUTPUT <OUT=5AS-data-set> <output-statistic-specification(s)> <id-group-specification(s]
<minimum-id-specification(s)> < / option(s)> ;

TYPES request(s);

VAR variable(s) < / WEIGHT=weight-variable>;

WAYS list;

WEIGHT variable;

The MEANS procedure provides data summarizetion tools to compute descriptive statistics for
variables across all observations and within groups of observations. For example, PROC MEAN

o calculetes descriptive statistics based on moments
o estimates quantiles, which includes the median

o calculates confidence limits for the mean

o identifies extreme values

Click the links at the bottom of the window to search for the keyword in the SAS
Product Documentation, Samples and SAS Notes, and SAS Technical Papers.
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=# TopMCstegories.sas X+

2 Run E & [} Copy to My Snippets £ Debug

Code Log

28 u
29 c <minimum-id-specification(s)> < / option(s)> ;
30 a TYPES request(s);
31 run;
32
33 [* st
34 /* th The MEANS procedurs prov des data summarization tools to compute descriptive statistics
35 J* 14 ver ables across all cbservations and within groups of cbservations. For example, PROC ME.
::g © z:z:c o calculates descriptive stati ;:':& based on moments
o estimates guantiles, which includes the median
338 from o calculates confidence limits for the mean
39 selec o identifies extreme values
48 quit; o performs a t test.
41 . ~ A )
12 /% sq By ca:'.a_Ll_'_. P;[?:E -u’ll%,-'-fi\lS C Eola}-'S'C'L,ﬁt:JL;\l.-\DL, :e’.f e L.se' TE,O‘_"TPUT s.tﬁt.s ment to store -
statistics in a SAS data set. PROC MEANS and PROC SUMMARY are very similar.
43 f* ri
44 2 proc Search: Product D-ocuwfﬁr‘tatiCﬁ Samples and SAS Notes Papers
45 whe
4-6 b}" GlLdLEsUI}' UC:IL‘:‘IIUJ.IIS WNrEasuT EJ
47 run;
48

Matching Parentheses

You can use the parenthesis-matching feature to track nested parentheses within a
program. The code editor highlights both the open and close parentheses. If only
one parenthesis is highlighted, then you know that you are missing a parenthesis.
This feature can be used to match parentheses, square brackets, angle brackets,
and braces.

do

e
1]

-5 to 5 by .5;
5ir‘|(5qr‘t{y*}* + x*xa)fl;

=~
]

To match parentheses, position the cursor in front of the open parenthesis or just
after the close parenthesis that you want to match. The parenthesis and its match
are highlighted. If the parenthesis does not have a match, it is not highlighted.

Note: You can use the Code Editor Settings page to turn the Highlight matching
brackets option off. You can also select an option to automatically insert a closing
bracket or parenthesis. For more information, see “Setting General Code Editor
Preferences” on page 347.
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Selecting Columns of Text

You do not have to select entire horizontal lines of text. You can select columns or
vertical blocks of text.

To select a column or vertical block of text:

In Windows environments, press the Alt key while you select the text with the left
mouse button.

In Apple OS X environments, press the Option key while you select the text with
the left mouse button.

Using Multi-line Editing

You can simultaneously edit multiple lines of code at one time. This feature is useful
when you need to make the same additions or deletions in your code in multiple
places.

To enable multi-line editing:

In Windows environments, press the Ctrl key and click each location that you
want to edit with the left mouse button. To exit multi-line editing, click another
location in the code editor window.

In Apple OS X environments, press the Command key and click each location
that you want to edit with the left mouse button. To exit multi-line editing, click
another location in the code editor window.

Adding Table Names and Column Names

From the Libraries section of the navigation pane, you can use a drag-and-drop
operation to move table names and column names into the SAS code. For example,
you can move the Sashelp.Cars table into the DATA option for the PRINT
procedure. When you release the mouse, the fully qualified name for the table
appears in your code.

Note: If the table or column name is a reserved word in a database, SAS Studio
creates a name literal by automatically adding quotation marks and a lowercase
letter n to ensure that the name is evaluated correctly by your program.
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Inserting a Pathname

From the Explorer section of the navigation pane, you can right-click a folder or a
*.sas file and select Insert as path to add the pathname of the folder or the
pathname and file name of the file to your program. For example, you can right-click
a folder such as

/products/salesdata/ and select Insert as path to add it to a LIBNAME
statement.

Note: This option is available only for stand-alone programs. It is not available for
SAS Program nodes in a flow.

Editing the Code from a Task or Query

You can edit the code that is generated automatically when you run a task or query
and then run it with your modifications. When you edit the code, SAS Studio opens it
in a separate program window. The code is no longer associated with the original
task or query.

To edit a program generated by a task or query:

1 On the appropriate task or query tab in the work area, click the Code subtab to
display the code that is associated with the task or query.

2 On the toolbar, click Edit Code. The code is opened in a new program window.
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L% *Summary Statistics.ctk x

2 Run B [E | 4 Copyto My Tasks 0| :

Deta Qptions Output nformation Code Log # EditCode [ &
v Data 14 ods noproctitle;
15 ods graphics / imagemap=on;
SASHELP.CLASS v B 16
17 = |proc means data=SASHELP.CLASS chartype mea
v Roles 18 vardef=df clm alpha=8.85 pl p5 gme
) ) 19 var Weight;
Analysis variables: * + 28 class Age;
. 21 output out=work.Means stats
[ @& weight 22 mean=std=min=max=n=stderr=var=mode
23 run;
24
25 (= |proc univariate data=SASHELP.CLASS vardef=
26 var Weight;
27 class Age;
28 histogram Weight / normal(noprint) ker
29 run;
Classification varia. .. + @
31 = |proc sort data=SASHELP.CLASS out=WORK.Temp
O @ Age 32 by Age;
33 run;
24
35 = |proc boxplot data=WORK.TempSorted2236;
36 plot (Weight)®Age / boxstyle=schematic
Task Conscle (0} — O x 37 inset mean stddev min max nobs / posit
38 run;
39
] 48 (= |proc datasets library=WORK noprint;
No items 41 delete TempSorted2236;
42 run;

Creating a SAS Program Package

A SAS Program Package is a file that contains a snapshot of a program along with
its log and HTML results. You can create a program package from code that you
have written as well as code that is automatically generated when you run a task.
When you open a program package in SAS Studio, you can access the code, log,
and results without running the program again. If you make changes to the code
and rerun it, the package is not automatically updated. You must save the package
again to keep the changes.

The program package does not include PDF or RTF results.

You cannot create a program package if you are using the Interactive
perspective.
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To create a program package file, open the code that you want to use and click ()
Specify the file location and name, and then select Package as the Type option.

Note: If you open a program package file and want to save the program or log
individually or download the results as an HTML, PDF, or RTF file, you must rerun
the program after you open the program package file.

Creating a Program Summary

You can create a summary page for code that you have written as well as code that
is automatically generated when you run a task. The Program Summary page is an
HTML file that opens in a separate browser tab and includes information about the

program execution, the complete source code, the complete log, and the results. To

view the Program Summary page for a program, click ! and select Openina
browser tab = Summary.

You can also save a Program Summary file to a folder that you specify by clicking &
and selecting Ssummary as the Save as type option. The Program Summary is saved
as an HTML file.

Using Macro Variables

Macro variables can be used to add information that is obtained when a program or
task is run, such as the name and version number of the application. You can
reference these items within code, titles, or footnotes by preceding them with "&".

For example, you can use macros in a footnote like the following:

Generated with & CLIENTAPP & CLIENTVERSION

Note: In addition to the following macro variables, you can run this code to see
other user-generated and automatic macro variables that are available:

$PUT _ALL ;

For information about SAS macro functions and variables, see SAS Macro
Language Reference.

Macro Variable Description
_CLIENTAPP Name of the client application.

_CLIENTAPPABBREV Abbreviated name of the client application.
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Macro Variable Description
_CLIENTMACHINE Node name of the client machine.
_CLIENTMODE Type of SAS Studio mode: viya (Standard perspective)

or interactive (Interactive perspective).

_CLIENTVERSION Application version.
_SASHOSTNAME Server node name (IP address or DNS name).
_SASPROGRAMFILE The full path and file name of the SAS program that is

currently being run. This macro variable is available
only for SAS program files that are saved on the same
server on which your SAS Studio code is running.

_SASPROGRAMFILEHOST The server node name on which the current SAS
program is being run.

_SASWORKINGDIR Current working directory.

SASWORKLOCATION Location of the Work library.

SYSPROCESSNAME Name of the current SAS process.
SYSPROCESSMODE Current SAS session run mode or server type name.
SYSVLONG4 SAS software release number, maintenance level, and

four-digit year.

Note: If you specify $put all or $put global in your SAS program, the
output does not include any special characters. For example, slashes are not
included in directory paths. To view the output with these special characters, you
must specify the individual macro variable by name, such as $put

& sasprogramfile;.

Using Your Submission History

You can use the Submission Status window to access prior versions of your
submitted code. Select View = Submission Status on the toolbar, or click
Submission in the lower right corner of your SAS Studio browser window. The
Submission Status tab includes an entry for each time you have run a program.
When you click a program from the Submission Status window, you open the
version of the program that was run at that time. The program opens in a new tab in
the work area from which you can make and save changes.
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Note: The submission history is cleared automatically when you sign off from SAS
Studio.

For more information, see “Using the Submission Status Window” on page 24.

Automatically Formatting Your SAS Code

You can use the code editor to make your programs easier to read by automatically
formatting your code. When you automatically format your code, line breaks are
added, and each line is correctly indented according to its nesting level. To format
the code in the code editor, click Z on the toolbar. You can also choose to format a
selected section of your code.

For example, the following code is difficult to read because it lacks indention and
logical line breaks:

data topn;

length rank 8; label rank="Rank";

set topn; by &category descending &measure;
if first.&category then rank=0; rank+l;

if rank le &n then output;

run;
After you use the automatic code-formatting feature, the program looks like this:

data topn;
length rank 8;
label rank="Rank";
set topn;
by &category descending &measure;

if first.&category then
rank=0;
rank+1;

if rank le &n then
output;

run;

Working with the Interactive Perspective

What Is the Interactive Perspective?

Some SAS procedures are interactive, which means they remain active until you
submit a QUIT statement, or until you submit a new PROC or DATA step. In SAS
Studio, you can use the code editor to run these procedures, as well as other SAS
procedures, in the Interactive perspective.
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By using the Interactive perspective, you can run selected lines of code from your
SAS program and use the results to determine your next steps. For example, the
OPTMODEL procedure in SAS/OR enables you to model and solve mathematical
programming models. By running this procedure interactively, you can quickly check
results for parts of the program and determine whether you need to make any
modifications without running the entire program.

Running a Program in the Interactive
Perspective

When you run a program in the Interactive perspective, SAS Studio does not add
any automatically generated code, such as ODS and %LET statements, to your
program. In addition, results are generated only in HTML. In the Interactive
perspective, the log and results are appended to the existing log and results.
Previously submitted code remains active until you terminate it.

For example, suppose you have the following program:

proc sql;
select * from sashelp.cars;

select * from sashelp.class;
quit;

In the Standard perspective, if you select the first two lines of code and run them,
the code runs successfully. If you then select the last two lines of code and run
them, the code fails because the PROC SQL statement is missing.

If you switch to the Interactive perspective and follow the same steps, the last two
lines of code run successfully because the PROC SQL statement is still active.

Note: For documentation about specific procedures, see the SAS Programmer’s
Bookshelf on support.sas.com.

Using the DATA Step Debugger

About the DATA Step Debugger

The DATA Step Debugger is a tool that enables you to find logic errors in a DATA
step program. With the DATA Step Debugger, you can watch the variable values in
a program change as the program runs. You can execute the program line by line,
and you can also set specific breakpoints in the program.
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Note: The DATA Step Debugger works only with DATA step programs and only if
your program does not have a syntax error.

Getting Started with the DATA Step Debugger

What Is Debugging?

Debugging is the process of removing logic errors from a program. Unlike syntax
errors, logic errors do not stop a program from running. Instead, logic errors cause
the program to produce unexpected results. For example, if you create a DATA step
that tracks inventory, and your program shows that you are out of stock when your
warehouse is actually full, you have a logic error in your program.

Without the DATA Step Debugger, you could debug your program by adding code,
such as PUT statements, to your program and examining the results and log.
Although the SAS log helps you identify data errors, the DATA Step Debugger offers
you an easier, interactive way to identify logic errors, and sometimes data errors, in
DATA steps.

How Debugging Works

When you open a DATA step in the DATA Step Debugger, SAS compiles the step,
displays the code in the DATA Step Debugger window, and pauses until you begin
execution. Each time execution is paused, the current values of each variable are
displayed in the variables pane. For more information, see “Inspecting Variable
Values” on page 59.

You can execute your program in the DATA Step Debugger in several ways:

If you begin execution by clicking ®, SAS executes each statement in the DATA
step.

To suspend execution at a particular line in the DATA step program, select one
or more statements on which to set breakpoints. When you click >, SAS
executes the program until a breakpoint is reached. For more information, see
“Setting and Clearing Breakpoints” on page 58.

To execute the DATA step one statement at a time, click ©*. You can examine
the variable values after each step in the program. For more information, see
“Executing the Program Step by Step” on page 58.

To execute the DATA step until the value of a specific variable changes, select

the variable to watch and click . SAS executes the program until the value of

the specified variable changes. For more information, see “Watching a Variable
Value” on page 60.

Note: When you use the DATA Step Debugger, note these reminders:
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The DATA Step Debugger is available only in the Standard perspective. For
more information, see “Understanding Perspectives” on page 29.

When you are debugging a DATA step, statements in the DATA step can iterate
as many times as they would outside the debugging session. When the last
iteration has finished, a message appears in the Debug Console.

DATA steps that include the DATALINES and CARDS statements cannot be
debugged. You can work around this limitation in these ways:

Store your data in a flat file, and use the FILENAME statement to read the
data into the DATA step.

Create two separate DATA steps: one DATA step that includes the
DATALINES or CARDS statement and another debuggable DATA step to
process the data.

You can debug only one DATA step at a time. You can use the DATA Step
Debugger only with a DATA step and not with a PROC step.

Using the DATA Step Debugger

About the DATA Step Debugger Window

The DATA Step Debugger window includes many features that make it easier to
debug your DATA step program:

The currently executing line is highlighted in blue.

The variables pane on the right side of the window lists each variable in the
program with its current value.

You can use the filter and search box to narrow the list of variables in the
variables pane.

As you step through a program, variable values that change are displayed in red.

The Debug Console at the bottom of the window displays logging information as
you execute the program.

You can enter debugger commands directly on the command line at the bottom
of the window. To view a list of valid commands, click (.
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DATA Step Debugger
p Continue M Stop ot o o
1 = data horsepower; 0
> 2 set sashelp.cars{where=(cylinders eq 8)) nobs=numobs;
3 format dollarsPerHorse dollari2.2 runningAveragehorsepower 6.1; Variable Value Watch &
4 retain runninghorses;
? by make; numobs 428 O
o
7 if _n_ eq 1 then
8 runningHorses=0; Make O
9 else runninghorses=runninghorses+horsepower;
1e runningaveragehorsepower=runningHorses/_n_; 1 0
11 dollarsPerHorse=invoice/Horsepower; Mode
12 run;
Type [l
Crigin [l
DriveTrain ]
Console L MSRP O
The DATA STEP debugger started successfully.
Stopped at line 2 column 2 Invoice [l
EngineSize O

]

Opening the DATA Step Debugger

You can run the DATA Step Debugger on any program that contains a DATA step.
To get started using the DATA Step Debugger, you must first enable the DATA Step
Debugger and select the valid DATA step code that you want to debug.

1 Open your program in the Program Editor and click Debug on the toolbar. All
sections of DATA step code in the program are highlighted with a green bar in
the margin to indicate that they can be debugged.
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[#] datastep_horsepowersas x  +

2 Run B | F Copyto My Snippets = | Debug

Code

(= proc sort data=sashelp.cars out=cars;
by make;
run;

= data horsepower;
set sashelp.cars(where=(cylinders eq 8)) nobs=numobs;
format dollarsPerHorse dollarl2.2 runningfveragehorsepower 6.1;
retain runninghorses;

[f=T =R+ VRN ) B - VR R S

by make;
16
11 if n_eg 1 then
12 runningHorses=8;
13 else runninghorses=runninghorses+horsepower;
14 runningaveragehorsepower=runningHorses/ n_;
15 dollarsPerHorse=invoice/Horsepower;
16 run;
17
18 = proc print;
19 run;
2 Click i.f= in the margin beside the section of code that you want to debug. The
DATA step code opens in the DATA Step Debugger window.
Note: You can also open the DATA Step Debugger window by right-clicking in
the DATA step code and selecting Debug DATA step.
DATA Step Debugger
p Continue W Stop 0ot ®
1 (@ data horsepouer; o
> 2 set sashelp.cars(where=(cylinders eq 8)) nobs=numobs;
3 format dollarsPerHorse dollarl2.2 runningAveragehorsepower 6.1; Variable Value Watch ¢
4 retain runninghorses;
2 by make; numobs 428 ]
7 if _n_ eq 1 then
8 runningHorses=0; Make [l
9 else runninghorses=runninghorses+horsepower;
18 runningaveragehorsepower=runningHorses/_n_;
11 dollarsPerHorse=invoice/Horsepower; Mode! ]
12 run
Type O
Crigin O
DriveTrain O
Console ‘s VSRR O
The DATA STEP debugger started successfully.
Stopped at line 2 column 2 Invaice O
EngineSize O
> @
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Setting and Clearing Breakpoints

You can set or clear a breakpoint on any executable line in the program. A
breakpoint suspends execution of the program at the specified line. Each time you
set or clear a breakpoint, information about the breakpoint is displayed in the Debug
Console at the bottom of the window.

To set and clear breakpoints:

You can toggle a breakpoint on and off by selecting the line and clicking ® on the
toolbar.

To clear all breakpoints in the program, click €%.

DATA Step Debugger
P Continue W Stop o
1 © data horsepower; o
> 2 set sashelp.cars(where=(cylinders eq 8)) nobs=numobs;
3 format dollarsPerHorse deollarl2.2 runningfveragehorsepower 6.1; Variable Value Watch ¢
4 retain runninghorses;
5 by make; numobs 428 [
5
e 7 if _n_eq 1 then
8 runningHorses=8; Mzake ]
a else runninghorses=runninghorses+horsepower;
18 runningaveragehorsepower=runningHorses/_n_; , 0
11 dollarsPerHorse=invoice/Horsepower; Mode
12 run;
Type [
Crigin ]
DriveTrain [
Console
s MSRP O
The DATA STEP debugger started successfully.
Stopped at line 2 column 2 Invoice [l
DEBUG> break 7;
Breakpoint 1 set at line 7
EngineSize [

]

Executing the Program Step by Step

You can execute the statements in the program one at a time and view the variable
values with each step. As you step through your program, any variable values that
change are displayed in red.

To execute the statement starting at the point at which execution was suspended,
click 2. Only one statement is executed at a time.
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Starting and Stopping Execution of the
Program

When you start execution of the program in the DATA Step Debugger, the program
runs until it reaches a breakpoint or until the value of a watched variable changes. If
no breakpoints or watched variables are specified, the program runs to completion.

To start or continue execution of the program, click &.

To stop execution of the program, click B,

Note: You can specify a line in the program at which to restart execution by right-
clicking the appropriate line in the program and selecting Jump.

Inspecting Variable Values

As you debug a program, you can view the values of each variable in the program.
You can view the complete list of variables in the variables pane, and you can use
the filter and search box to narrow the list of variables. Variable values that have
changed are displayed in red.

DATA Step Debugger Close
B> Continue W Stop 51 e
1 @ |data horsepouer; POm [x]
2 set sashelp.cars(where=(cylinders eq 8)) nobs=numobs;
3 format dollarsPerHorse dollar12.2 runningAveragehorsepower 6.1; Variable Value Watch &
4 retain runninghorses;
s by make; numobs 428 O
6
> 7 if n_eq 1 then
8 runningHorses=0; Make Audi O
9 else runninghorses=runninghorses+horsepower;
1@ runningaveragehorsepower=runningHorses/_n_;
11 dollarsPerHorse=invoice/Horsepouer; Made AB L Quattre Adr O
12 run;
MSRP $69,190 O
MPG_City 17 O
MPG_Highway 24 O
Censole
° FIRSTMake 0 O
line 12 column 1
line 2 column 2 LAST.Make 0 O

DEBUG 0;
Stepped to line

>

7 column 2 I
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Watching a Variable Value

You can watch any variable in the program. SAS suspends execution of the
program whenever the value of a watched variable changes. Variable values that
have changed are displayed in the variables pane in red.

To watch a variable, select the check box for the variable in the variables pane.

0o
Variable Value Watch g
numobs 428 |
Make Cadillac |
Model Escalade |
Type SUv O
Origin USA O
DriveTrain Front
MSRP $52,795 L
Invoice $48,377 ]
EngineSize 53 O
Cylinders 8 O
Horsepower 295 O
MPG_City 14 O
MPG_Highway 18 O

Debugging with the Command Line

You can use the command line to enter debugger commands directly. To view a list
of valid commands, click (.
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Note: For more information about DATA Step debugger commands, see “Debugger
Commands Overview” in SAS Code Debugger: User’s Guide.

For example, you can use the command line to set a conditional breakpoint so that
execution of the program is stopped when a specified condition is met. The following
example uses this debugger command to set a breakpoint at line 11 when the value
of the variable _n_ is 10:

break 11 when n_eq 10

Console

The DATA STEP debugger started successfully.
Stopped at line 2 column 2

=

break 11 when _n_eq IC-_:|

A breakpoint is set at line 11, and the program execution stops when the value of
_h_is10.

DATA Step Debugger Close
B Continue M Stop 51 o
1 @ |data horsepower; o
2 set sashelp.cars(where=(cylinders eq 8)) nobs=numobs;
3 format dollarsPerHorse dollarl2.2 runningAveragehorsepower 6.1; Variable Value Watch H
4 retain runninghorses;
> by make; numobs 428 O
- umobs
7 if _n_ eq 1 then
8 runningHorses=0; Make Cadillac O
] else runninghorses=runninghorses+horsepower;
1a runningaveragehorsepower=runningHorses/ n_;
& 11 dollarsPerHorse=invoice/Horsepower; Madel Escalade O
12 run;
Type SuvV Od
Crigin Usa Od
DriveTrain Front Od
MSRP $52,795 ]
Invoice $48,377 O0
Console & EngineSize 5.3 O
The DATA STEP debugger started successfully. Cylinders 8 O
Stopped at line 2 column 2
DEBUG> break 11 when _n_ eq 10; B
Breakpoint 1 set at line 11 Horsepower 295 O
DEBUG> go;
Break at line 11 column 2
MPG_City 14 O
MPG_Highway 18 O


http://documentation.sas.com/?docsetId=cmpdebugug&docsetVersion=v_001&docsetTarget=n1t10bjz7h6gitn1hxdganmtgkd7.htm&locale=en
http://documentation.sas.com/?docsetId=cmpdebugug&docsetVersion=v_001&docsetTarget=n1t10bjz7h6gitn1hxdganmtgkd7.htm&locale=en
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Working with Snippets

Why Use Snippets?

Snippets are lines of commonly used code or text that you can save and reuse.
Snippets can contain SAS code, XML code, and text. You can insert snippets in
locations including the Program Editor, XML editor, text editor, flows, job definitions,
job forms, and job prompts. SAS Studio is shipped with several code snippets.

Snippet Name Description
Data
DS2 Code Provides a template for a DS2 program. DS2 is a SAS

programming language that is appropriate for
advanced data manipulation. DS2 is included with
Base SAS and shares core features with the SAS
DATA step. DS2 exceeds the DATA step by adding
variable scoping, user-defined methods, ANSI SQL
data types, and user-defined packages. The DS2 SET
statement accepts embedded FedSQL syntax, and
the run-time-generated queries can exchange data
interactively between DS2 and any supported
database. This allows SQL preprocessing of input
tables, which effectively combines the power of the
two languages. For more information, see SAS DS2
Language Reference.

DS2 Package Provides a template for a DS2 package. A package is
similar to a DS2 program. The package body consists
of a set of global declarations and a list of methods.
The main syntactical differences are the PACKAGE
and ENDPACKAGE statements. These statements
define a block with global scope. For more
information, see SAS DS2 Language Reference.

DS2 Thread Provides a template for a DS2 threaded program.
Typically, DS2 code runs sequentially. That is, one
process runs to completion before the next process
begins. It is possible to run more than one process
concurrently, using threaded processing. In threaded
processing, each concurrently executing section of
code is said to be running in a thread. For more
information, see SAS DS2 Language Reference.



Snippet Name

Generate CSV File

Generate PowerPoint Slide

Generate XML File

Import CSV File

Import XLSX File

Simulate Linear Regression
Data

Simulate One-Way ANOVA
Data

Data Quality
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Description

Creates a CSV version of a SAS data set in the file
that is specified in the FILENAME statement. The file
name should be fully qualified and end with .csv.

Uses PROC SGPLOT to create Microsoft PowerPoint
output in the file that is specified in the FILENAME
statement. The file name should be fully qualified and
end with .ppt.

Creates an XML version of a SAS data set in the
directory that is specified in the FILENAME statement.
The directory name should be fully qualified.

Imports a comma-separated file from the location that
is specified in the FILENAME statement and writes
the output to a SAS data set.

Imports an XLSX file from the location that is specified
in the FILENAME statement and writes the output to a
SAS data set.

Creates an input data source that you can use for
linear regression analysis. Linear regression analysis
tries to assign a linear function to your data by using
the least squares method.

Creates an input data source that considers one
treatment factor with three treatment levels. When you
analyze this data by using the One-Way ANOVA task,
the goal is to test for differences among the means of
the levels and to quantify these differences.

Note: Data preparation is required to use the data quality snippets. For more
information, see SAS Data Quality: Getting Started

Apply Schemes

Calculate Matchcodes

Shows how to apply a scheme stored in SAS format
using the DQSCHEMEAPPLY function, the
DQSCHEMEAPPLY CALL routine, or the
DQSCHEME procedure. Schemes enable you to
standardize irregular entries in the data so that this
data can be used for reporting.

Uses the DQMATCH function to generate a match
code from a character value. The match codes reflect
the relative similarity of data values. Match codes are
based on a specified match definition in a specified
locale. The match codes are written to an output SAS
data set. Values that generate the same match codes
are candidates for transformation or standardization.


http://documentation.sas.com/?docsetId=dqgs&docsetVersion=3.5&docsetTarget=titlepage.htm&locale=en
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Snippet Name

Case Data

Cluster (Entity Resolution) —
Proc DQMATCH

Extract Data

Guess Locale

Identify Gender

Parse Data

Perform Identification
Analysis

Description

Uses the DQCASE function to transform a character
constant (according to the specified case definition)
and return a character value with standardized
capitalization.

Runs the DQMATCH procedure to generate match
codes and create cluster numbers with multiple
criteria statements. PROC DQMATCH creates match
codes as a basis for standardization or transformation.
The match codes reflect the relative similarity of data
values. Match codes are created based on a specified
match definition in a specified locale. The match
codes are written to an output SAS data set. Values
that generate the same match codes are candidates
for transformation or standardization.

Uses the DQEXTRACT and DQEXTTOKENGET
functions. The DQEXTRACT function returns a
delimited string of extraction token values from an
input character value that are detected by the
extraction definition. The DQEXTTOKENGET function
returns an extraction token value from a delimited
string of extraction token values.

Uses the DQLOCALEQUSS function to apply the
input character value to the locale-guess definition
that are listed in the DQLOCALE= system option or
session option. The function returns the name of the
locale.

Uses the DQGENDER function to return a gender
from the name of an individual.

Uses the DQPARSE function to return a delimited
string of parse token values and the
QPARSETOKENGET function to return a parse token
value from a delimited string of parse token values.

Shows how to perform identification analysis using
DQIDENTIFYINFOGET, DQIDENTIFYMULTI, and
DQIDENTIFYIDGET functions.

The DQIDENTIFYINFOGET function returns a list
of names that are supported by a given
identification analysis definition.

The DQIDENTIFYMULTI function returns all of the
identification analysis of a character value.

The DQIDENTIFYIDGET function returns a list of
identity names.
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Snippet Name Description
Run Data Profiling — Proc Shows how to apply data profiling to a data set by
DATAMETRICS using the DATAMETRICS procedure with or without

the MULTHIIDENTITY= argument that is specified in
the IDENTITIES statement.

Standardize Data Uses the DQSTANDARDIZE function to standardize
the casing, spacing, and format of an input character
value and return an updated character value.

Descriptive

Custom ODS Output Provides a template for creating HTML, PDF, and RTF
output by using the SAS Output Delivery System. For
more information, see SAS Output Delivery System:
User’s Guide.

PROC SQL Provides a template for writing SQL queries. For more
information, see SAS SQL Procedure User’s Guide.

Graph

Note: For more information about the SGPLOT, SGPANEL, and SGSCATTER
procedures, see SAS ODS Graphics: Procedures Guide.

Bar Panel Uses the VBAR statement in the SGPANEL procedure
and enables you to create multiple bar charts.

Box Panel Uses the VBOX statement in the SGPANEL
procedure and enables you to create multiple box
plots.

Comparative Scatter Plot Uses the COMPARE statement in the SGSCATTER

procedure. This code snippet creates a comparative
panel of scatter plots with shared axes.

Dot Plot Uses the DOT statement in the SGPLOT procedure.
Dot plots summarize horizontally the values of a
category variable. By default, each dot represents the
frequency for each value of the category variable.

Fit Plot Uses the REG statement in the SGPLOT procedure.
This code snippet produces a regression plot with a
quadratic fit and includes confidence limits.

HBar Plot Uses the HBAR statement in the SGPLOT procedure.
This code snippet creates a horizontal bar chart that
summarizes the values of a category variable.

HighLow Plot Uses the HIGHLOW statement in the SGPLOT
procedure. High-low charts show how several values
of one variable relate to one value of another variable.


http://documentation.sas.com/?docsetId=grstatproc&docsetVersion=v_001&docsetTarget=titlepage.htm&locale=en
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Snippet Name

Histogram Plot

Scatter Plot Matrix

VBox Plot

IML

Description

Typically, each variable value on the horizontal axis
has several corresponding values on the vertical axis.

Uses the HISTOGRAM statement in the SGPLOT
procedure. This code snippet produces a histogram
with two density plots. In this snippet, one density plot
uses a normal density estimate and the other density
plot uses a kernel density estimate.

Uses the MATRIX statement in the SGSCATTER
procedure. This code snippet creates a scatter plot
matrix.

Uses the VBOX statement in the SGPLOT procedure.
A box plot summarizes the data and indicates the
median, upper and lower quartiles, and minimum and
maximum values. The plot provides a quick visual
summary that easily shows center, spread, range, and
any outliers. The SGPLOT and the SGPANEL
procedures have separate statements for creating
horizontal and vertical box plots.

Note: These snippets are available only if your site licenses SAS/IML.

Find Roots of Nonlinear
Equation

Fit by using Maximum
Likelihood

Generate a Bootstrap
Distribution

Integrate a Function

Simulate Multivariate Normal
Data

Macro

Enables you to find the roots of a function of one
variable. Finding the root (or zero) of a function
enables you to solve nonlinear equations.

Uses maximum likelihood estimation to estimate
parameters for the normal density estimate.

Uses the IML procedure to create and analyze a
bootstrap distribution of the sample mean.

Enables you to numerically integrate a one-
dimensional function by using the QUAD subroutine in
SAS/IML software. Use the QUAD subroutine to
numerically find the definite integral of a function on a
finite, semi-infinite, or infinite domain.

Simulates data from a multivariate normal distribution
with a specified mean and covariance.

Note: For more information about SAS macros, see SAS Macro Language:

Reference.

SAS Macro

Provides a basic template for working with SAS
macros. Macros enable you to perform many tasks,
including substituting text in a program. A SAS


http://documentation.sas.com/?docsetId=mcrolref&docsetVersion=v_001&docsetTarget=titlepage.htm&locale=en
http://documentation.sas.com/?docsetId=mcrolref&docsetVersion=v_001&docsetTarget=titlepage.htm&locale=en

Snippet Name

SAS Macro Char Functions

SAS Macro Do Statement

SAS Macro If Statement

SAS Macro Parameters
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Description

program can contain any number of macros, and you
can invoke a macro multiple times in a single
program. For more information, see SAS Macro
Language: Reference.

Provides several examples of these SAS macros that
work with character values:

The %EVAL function evaluates arithmetic and
logical expressions by using integer arithmetic.
This function operates by converting its argument
from a character value to a numeric or logical
expression. After the expression is evaluated, the
result is converted back to a character value.

This function is useful because the SAS Macro
Facility is basically a text generator. As a result, an
arithmetic expression is first converted to a numeric
expression. After this numeric expression is
evaluated, it is converted back to an arithmetic
expression.

The %INDEX function returns the position of the
first character of a string.

The %LENGTH function returns the length of a
string.

The %SCAN function searches for a word that is
specified by its position in a string.

The %SUBSTR function produces a substring of a
character string.

The %UPCASE function converts values to
uppercase.

Designates the beginning of a section of a macro
definition that is treated as a unit until a matching
%END statement is encountered. This macro section
is called a %DO group.

A simple %DO statement often appears in conjunction
with %IF-%THEN-%ELSE statements to designate a
section of the macro to be processed depending on
whether the %IF condition is true or false.

Note: SAS also provides a %DO iterative statement,
which is different from the code that is generated by
this snippet. For more information, see SAS Macro
Language: Reference.

Conditionally processes a portion of a macro. The
expression that is the condition for the %IF-%THEN-
%ELSE statement can contain only operands that are
constant text or text expressions that generate text.

Names one or more local macro variables whose
values you specify when you invoke the macro. There
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Snippet Name

SAS Macro Quoting

Description

are two types of macro variables: positional and
keyword. Parameters are local to the macro that
defines them. You must supply each parameter name.
You cannot use a text expression to generate it. A
parameter list can contain any number of macro
parameters separated by commas. The macro
variables in the parameter list are usually referenced
in the macro.

Provides examples of macro functions that tell the
macro processor to interpret special characters and
mnemonics as text rather than as part of the macro
language.

The %STR function masks special characters and
mnemonic operators in constant text at macro
compilation. This function masks these special
characters and mnemonic operators:+ - * / < >
= - " ~; , # blank AND OR NOT EQ NE LE LT
GE GT IN

This function also masks these characters when
they occur in pairs and when they are not matched
and are marked by a preceding %:' " ()

The %NRSTR function masks special characters
and mnemonic operators in constant text at macro
compilation. This function masks all of the special
characters and mnemonic operators listed for the
%STR function. In addition, the %NRSTR function
masks these characters:s %

The %BQUOTE function masks special characters
and mnemonic operators in a resolved value at
macro execution. This function masks these
special characters and mnemonic operators:'

" () +-*/ <>=-"~; , # blank AND OR
NOT EQ NE LE LT GE GT IN

The %SUPERQ function masks all special
characters and mnemonic operators at macro
execution but prevents further resolution of the
value. This function masks these special
characters and mnemonic operators:& $ ' " () +
- * / <> =-2"+; , # blank AND OR NOT EQ
NE LE LT GE GT IN

The %QSCAN function searches for a word and
masks special characters and mnemonic
operators.

The %QSUBSTR function produces a substring
and masks special characters and mnemonic
operators.

The %QUPCASE function converts a value to
uppercase and returns a result that masks special
characters and mnemonic operators.



Snippet Name

SAS Macro Variables
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Description

The %UNQUOTE function unmasks a value during
macro execution so that any special characters and
mnemonic operators are interpreted as macro
language elements instead of text.

For more information about macro complication and
macro execution, see SAS Macro Language:
Reference.

Provides examples of how to create user-defined
global and local macro variables. Macro variables are
tools that enable you to dynamically modify the text in
a SAS program through symbolic substitution. You
can assign large or small amounts of text to macro
variables. Then you can use that text by simply
referencing the variable that contains the text.

Macro variables that are defined by the macro
programmer are called user-defined macro variables.
Macro variables that are defined by the macro
processor are called automatic macro variables. You
can define and use macro variables anywhere in SAS
programs, except within data lines.

SAS Viya Cloud Analytic Services

Create CAS Connection

Delete caslib

Delete Table or File from
caslib

Disconnect CAS Session

Generate SAS librefs for
caslibs

List CAS Session Options

List CAS Sessions for SAS
Client

Creates a connection to a CAS server. You must
specify values for the CASHOST= and CASPORT=
system options. The CAS statement connects the
default session to the specified CAS server and CAS
port.

Deletes the specified caslib.

Deletes a table or file from the caslib. You can also
remove an in-memory table.

Disconnects from the CAS session named
mySession. Before you disconnect, you can specify a
value for the time-out (in seconds). You can reconnect
to the session before the time-out expires. Otherwise,
the session is terminated.

Creates a default CAS session and generates SAS
librefs for existing caslibs so that the librefs are visible
in the Libraries pane.

Lists session options for the specified CAS session.

Lists all the CAS sessions and session properties that
are created by the SAS client or reconnected to by the
SAS client.
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Snippet Name

List CAS Sessions for User
ID

Load Data to caslib

New CAS Session

New caslib for Path

Reconnect CAS Session

Save Table to caslib

Terminate CAS Session

SAS Viya Image Processing

Description

Lists all the CAS sessions that are known to the CAS
server for the user ID that is associated with
yourSessionName.

Loads a table to the specified caslib. The snippet
includes the PROMOTE option so that the loaded
data is available to all your active sessions.

Starts a new CAS session named mySession using
the existing CAS server connection.

When starting a new session, you can specify the
caslib to use, the time-out (in seconds) for the
session, and the locale of the session.

Creates a caslib (myCaslib) for the specified path (/
filePath/) and session (mySession). If you omit the
SESSREF= option, the caslib is created and activated
for the current session. The SUBDIRS option extends
the scope of myCaslib to include subdirectories of (/
filepPath/). The LIBNAME statement creates a SAS
libref for the caslib.

Reconnects to a CAS session named mySession.

Creates a permanent copy of an in-memory table
(table-name) from sourceCaslib. The in-memory table
is saved to the data source that is associated with the
target caslib targetCaslib using the specified name
(filename).

Note: You can determine the caslib that is associated
with a CAS engine libref by right-clicking the libref in
the Libraries pane and selecting Properties. The
Server Session CASLIB field displays the caslib.

Terminates the CAS session named mySession. No
reconnection is possible.

You must license and install SAS Visual Data Mining and Machine Learning to use

these snippets.

Convert Color

Converts the color space of one or more images. You
can specify any of these values for the TYPE
parameter: ‘BGR2HSV’, ‘BGR2RGB’, ‘BGR2YUV’,
‘COLOR2GRAY’, ‘GRAY2COLOR’, ‘HSV2BGR’,
‘RGB2BGR’, or ‘YUV2BGR'. The input is a CAS table
that contains the images that you want to convert, and
the output is a CAS table that contains the converted
images.
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Display Image

Load Images

Mutate Images

Rescale Images

Resize Images

Save Images
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Description

Displays an image that is saved from SAS Studio to
your computer. This snippet creates an annotation
data set that contains a reference to the image and
uses PROC SGPLOT to display the image. Use the
IMAGE-= variable to specify the fully qualified name
and location of the image that you want to display.
The SAS server must be able to access this location.

Loads the image action set from the specified path
and creates a CAS table. The path parameter points
to the directory that contains the images that you want
to load. The path parameter is a subdirectory in the
caslib directory where the images are stored.

A typical workflow includes loading images and then
processing them by using one of the other snippets to
resize, rescale, or mutate them. The output from one
snippet can be used as input for another snippet.
Images can be saved to your computer for further
processing by using the Save Images snippet.

Mutates one or more images using different
augmentation techniques. You can specify any of
these values for the TYPE parameter:
‘COLOR_JITTERING’, ‘COLOR_SHIFTING’,
‘DARKEN’, ‘HORIZONTAL_FLIP’, INVERT_PIXELS’,
‘LIGHTEN’, ‘ROTATE_LEFT’, ‘ROTATE_RIGHT’,
‘SHARPEN’, or ‘VERTICAL_FLIP’. The input is a CAS
table that contains the images that you want to
change, and the output is a CAS table that contains
the mutated images.

Changes the depth of one or more images based on
the options that you specify. You can specify any of
these values for the TYPE parameter: “TO_8U”,
“TO_32F”, or “TO_64F". You can also use the ALPHA
and BETA parameters to scale the values. The input
is a CAS table that contains the images that you want
to rescale, and the output is a CAS table that contains
the rescaled images.

Resizes one or more images based on the HEIGHT
and WIDTH parameters that you specify. The HEIGHT
parameter corresponds to the number of rows, and
the WIDTH parameter corresponds to the number of
columns. The input is a CAS table that contains the
images that you want to resize, and the output is a
CAS table that contains the resized images.

Saves the specified images to the specified
subdirectory of a previously defined caslib, such as
CASUSER. You must specify the name of a
subdirectory in the caslib root directory. The names of
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Snippet Name

SAS Viya Machine Learning

Description

the saved images start with the value of the PREFIX
parameter.

You must license and install SAS Visual Statistics to use these snippets.

Compare Several ML
Algorithms

Compare Two ML Algorithms

Generalized Linear Models

Load Data

Prepare and Explore Data

Supervised Learning

Unsupervised Learning

Demonstrates fitting and comparing several Machine
Learning algorithms for predicting the binary target in
the Hmeq data set, which is included in the Machine
Learning sample data library. You must run the Load
Data and Prepare and Explore Data snippets before
you run this snippet.

Demonstrates fitting and comparing two Machine
Learning algorithms for predicting the binary target in
the Hmeq data set, which is included in the Machine
Learning sample data library. You must run the Load
Data and Prepare and Explore Data snippets before
you run this snippet.

Demonstrates fitting and assessing generalized linear
models using the GENSELECT procedure. You must
run the Load Data and Prepare and Explore Data
snippets before you run this snippet.

Demonstrates how to load local data into CAS.

Modifying, and preparing data prior to modeling. This
snippet uses the Hmeq data set from the Machine
Learning sample data library. The Hmeq data set is
used as input and creates the Hmeq_prepped data
set. The Hmeq_prepped data set is used in
subsequent examples.

Note: You might see a warning message about
missing values when you run this snippet. The sample
data includes some missing values that can be used
by other procedures.

Shows the entire workflow process, including data
exploration and preparation, modeling, and
evaluation. This snippet uses the Sampleml.Hmeq
data set, which is included in the Machine Learning
sample data library.

Shows the entire workflow process, including data
preparation, analysis, and visualization of the results.
This snippet uses the Sashelp.Iris data set.
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Create a Snippet

To create your own snippet:

1

Open a file in SAS Studio and select the lines or code or text that you want to
save as a snippet. If you do not select any lines of code or text, the entire file is
saved as a snippet.

On the toolbar, click Copy to My Snippets.

Note: You can also copy a snippet to the Explorer section in the navigation
pane. Right-click an existing snippet in the Snippets section in the navigation
pane and Copy shippet to = Explorer. The snippet is saved as a *.csm file in
the folder that you specify.

Enter a name for the snippet.

If you want to quickly access the snippet by entering @snippet-abbreviation in
the Program Editor, enter an abbreviation for the snippet. You can also add a
description.

Select the folder in which you want to save the snippet and click OK. The snippet
is added to the folder that you specified.

Note: You can also upload existing snippet files to your My Snippets folder and
subfolders. The file type must be *.csm. Select the folder that you want to use and
click T Click + to browse for the file, and then click Upload.

To add a saved *.sas file to your My Snippets folder, right-click the .sas file in the
Explorer section in the navigation pane and select Copy to My Snippets.

How to Insert a Code Snippet

To insert a snippet:

1

2

3

Click the location where you want to insert the snippet.
In the navigation pane, click [£; to open the Snippets section.

You can add a snippet to your file in these ways:
use a drag-and-drop operation to insert the snippet into your file.
right-click the name of the snippet and select Insert into code.

right-click in the file and select Insert snippet, and then select the snippet
that you want to use.
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enter @snippet-name in your code and press Enter. You can also enter @
and use the pop-up window to select from a list of snippets in your My
Snippets folder.

Note: In order to use this functionality, you must specify an abbreviation for
the snippet. To verify whether your snippet has an abbreviation, select the
snippet and click [£]. To add or edit the abbreviation, right-click the snippet
and select Edit. For more information, see “Create a Snippet” on page 73.
You must also select the Enable snippet abbreviations preference. For
more information, see “Setting Editors Preferences” on page 346.

Customizing the Code Editor

The Preferences window enables you to change several options that affect the
features in the code editor, including autocompletion and color coding.

To access the editor options, select Options => Preferences. Click Editors.

For more information, see “Setting Editors Preferences” on page 346.
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What Is a Query?

A query enables you to extract data from one or more tables according to criteria
that you specify. You can create a query that is based on only one table, or you can
join tables. When you create a query, SAS Studio generates Structured Query
Language (SQL) code, which you can view and edit. You can also choose to
generate your query using the FEDSQL procedure. For more information, see
“Generating a FedSQL Query” on page 104.

Note: Queries are available only in the Standard perspective. For more information,
see “Understanding Perspectives” on page 29.

Understanding the Differences between
a Stand-Alone Query and a Flow Query

You can create both stand-alone queries that you can run individually as well as
queries within a flow that can be run only as part of the flow. Not all query
functionality is available if you are running a query in a flow. For more information,
see “What Is a Flow?” on page 108.

The differences between stand-alone and flow queries can be viewed in the
following table:

Query Feature Stand-Alone Query Flow Query
Output options
Table Yes. Yes.
View Yes, unless the No.
query uses PROC
FEDSQL.
Report Yes. No.
Options to specify library and Yes. No. To specify the library
table name and table name, you must

add a Table node to the
flow.
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Query Feature Stand-Alone Query Flow Query

Columns area

Options to add and remove Yes. No.
tables
Option to view table properties Yes. No. You can update only

the table alias.

Select tab
Ability to specify a format for a Yes. Yes, unless the query uses
column PROC FEDSAQL.

Expression Builder

Ability to display a list of column  Yes. No.
values
Option to validate syntax and Yes. No.

view validation log
Preferences

Ability to apply preferencestoa  Yes. No.
query

Save options

Ability to save the query as a Yes. The query can No. You can save the query
separate file be saved as a *.cqy  only as part of the flow.
file.

Migrating a Saved Query from an Earlier
Version of SAS Studio

Saved queries from earlier versions of SAS Studio can be run in SAS Studio 2020.1
and later if the following criteria are met:

The data that was used in the original query is available in SAS Studio 2020.1
and later.

The data that is available in SAS Studio 2020.1 and later is not missing any
columns that were used in the original query.

All tables that are included in the original query must have a defined join.
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Note: When you first save a query from an earlier version of SAS Studio in SAS
Studio 2020.1 and later, the Save As window opens. If you save the migrated query
with the same name as the earlier version, you can no longer open the query in an
earlier version of SAS Studio.

If a saved query cannot be migrated, SAS Studio converts the query to a program
file and includes a note in the program that explains why the query could not be
migrated.

Creating a Stand-Alone Query

Creating a Query

On the main SAS Studio toolbar, select New = Query.

Note: You can also create a query by right-clicking one or more tables in the
Libraries section in the navigation pane and selecting Create query.

Note: For information about creating a query in a flow, see “Creating a Query in a
Flow” on page 168.

By default, the Query tab contains three main areas:

Columns provides access to the tables and columns in your query.

area

query enables you to specify and group columns in the query, create
definition joins between tables, filter the data in the query, sort the output,
area and specify output options.

Code, Log, the Code tab displays the code that is automatically generated
and Results as you build the query. The Log tab displays the query log when
area you run the query. If your output type is Table or View and you

are generating your code using PROC SQL, an Output Data
tab is added to this area when you run the query. If your output
type is Report, a Results tab is added to this area when you
run the query.
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@ Querycgy *x  +

Columns . -
Select Jain Filter Sort Output Options

Groups Filter Groups

To add tables, click Add or drag
tables from the Library pane.

Add

To select columns for the output, drag tables or columns from the Columns pane.

Code Log # EditCode — O

Adding Tables to a Query

In the Columns area of the Query tab, click Add. Use the Select Table window to
browse for the library and one or more tables that you want to use, and click OK.

Note: You can also add tables to the query by using the Libraries section in the

navigation pane. Click =1 in the navigation pane to open the Libraries section and
expand the appropriate library. Drag one or more tables to the Columns area of the
Query tab.
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Understanding Joins

Joining Tables

When you create a query, you can join multiple tables. SAS Studio can
automatically join the tables for you, or you can manually create the join. When you
join two tables, SAS Studio attempts to join the tables by columns that have the
same name and type. If no matches for column name and type are found, the tables
are joined using the first column in each table. If this is not the correct join for your
query, you can edit the join and specify the join criteria that you want to use.

Creating a Join

When you add a table to an existing table in your query, SAS Studio automatically
creates a join for you.

To add another table to your query, click Add in the Columns area of the Query tab.
Use the Select Table window to browse for the library and table that you want to use
and click OK. You can also drag a table from the Libraries section in the navigation
pane to the Columns area.
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SAS® Swudio - Develop SAS Code

MNew Options View [3 Open [ Save All E SAS Studie compute context

<«
o . @ *Querycgy *  +
By Libraries ! =Y-Cq
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»E CARS
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»E CITIMON

B CImQTR N CLASSFIT
B CITIWK v Insert

» B CITIVR

» B CLASS

> B CLASSFIT

» B CLNMSG

» ] CNTAINER

»E COLUMN

> B COMET Code Log # EditCode — O
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» B CP951
»E CREDIT

» B CSB_ME.
> B CSBMVA...
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B CSBMVA...
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To select columns for the output, drag tables or columns from the Columns pane.

Ready 1} Submission (0) &

Click the Join tab to view the join criteria. In the following example, the Classfit table
is automatically joined to the Class table by using the Name column in both tables.

® *Query.cqy x +

) H

Columns Select Join Filter Sort Cutput Options
+ Add - :

. : :

i3 Expression Builder
jol

Join 1
P Bt (CLASS) (t1)SASHELP.CLASS v | ® [ (t2) SASHELP.CLASSFIT +
b B3 t2 (CLASSFIT)

t1.Name [Ell =~ t2.MName El]
Code  Log # EditCode — O 1}

If a suitable join cannot be created automatically, you can specify the join condition
manually. For more information, see “Modifying an Existing Join” on page 83.



82 Chapter 3 / Working with Queries

Editing Table Properties in a Query

You can create an alias for a table in a query.

To specify an alias:

1 In the left pane of the Query tab, right-click the table that you want to change
and select Properties.

2 In the Alias box, enter the alias for the table.

3 Click OK in the Properties window to close the window and save your changes.
The alias is displayed in the list of tables on the Query tab.

Understanding the Types of Joins

SAS Studio supports four different types of joins. You can select the type of join you
want by modifying an existing join.

You can select the join option that you want to use in the Join window.

SAS Studio Join

Join Type Icon Description
Inner join )] The output rows include only those for which the column in

the first table matches the joining criterion of the column in
the second table. Joins are inner joins by default.

Left join { () The output rows include all rows from the first table and the
rows from the second table in which the joining criterion is
met.

Right join 0] The output rows include all rows from the second table and
the rows from the first table in which the joining criterion is
met.

Full join - The output rows include all matching and nonmatching rows

from both tables.
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Modifying an Existing Join

You can modify an existing join by selecting a different type of join or by changing
the columns that are used in the join condition. You can also add and remove join
conditions or remove the entire join.

Note: You must have at least one join and one join condition for each additional
table that you add to the query.

To modify a join:
1 Click the Join tab of the query window. You can edit the join in the following
ways:
Use the table drop-down lists to change the tables that are used in the join.

Click the join indicator between the table names to edit the join type. The
default join type is Inner join. For more information, see “Understanding
the Types of Joins” on page 82.

Click the operator between the column names to select a new operator. The
default operator is =.

Click [E] on each side of the join to change the columns that are used in the
join.

2 To add a new join condition, position the mouse pointer over the existing join
condition, and click = and specify the columns to use in the join. To remove a
join condition, position the mouse pointer over the join condition, and click @
next to the appropriate condition.
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@ *Querycqy x +

B> Run B E
Columns Select Join Filter Sort Output Options
+add v @
<= . -
i5 Expression Builder
o
Join 1
> B3 t1(CLASS)
> B t2 (CLASSFIT) (t1) SASHELP.CLASS AR (t2) SASHELP.CLASSFIT =
t1.Mame Bl = t2.Mame &
tl.Age B = 2Age [El ?TJ =
Code Log # EditCode — O
1 (= |proc sql;
2 %if Fsysfunc(exist(WORK.QUERY_FOR_TABLE)) #*then %do;
3 drop table WORK.QUERY_FOR_TABLE;
4 fend;
5 #if %sysfunc(exist(WORK.QUERY FOR_TABLE,VIEW)) ¥*then ¥*do;
+] drop view WORK.QUERY_ FOR_TABLE;
7 Hend;
3 quit;
9 H
18 © PROC SQL;
11 CREATE TABLE WORK.QUERY_FOR_TAELE AS
12 SELECT
13 t1l. 'Mame’'n,

aa -

Note: To edit and create joins using SQL code, click Edit Expression on the Join
tab. For more information, see “Building an Expression” on page 353.

Selecting Data

Specifying Columns in the Output

By default, no columns are included in the output. You must specify the columns
that you want to appear in the output table. You can also specify an alias to use in
place of the column name in the output table.

The order in which the columns are listed on the Select tab is the order in which
they appear in the output table. You can move columns up, down, and to the top or
bottom of the list by right-clicking a column and selecting the appropriate option. You
can move multiple adjacent columns in the list by selecting the columns that you
want to move, right-clicking one of the columns, and then selecting the appropriate
option.
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Note: The Length, Label, and Informat columns are not available on the Columns
subtab of the Select tab if you are generating a FedSQL query. The Format column
is not available if you are generating a FedSQL query in a flow. If you are generating
a SQL query, you can manage the columns that are displayed on the Columns
subtab by clicking %. Use the Manage Columns window to hide and display columns.

You can select columns individually for the output, or you can use different options
to select all columns in the input tables.

To select individual columns for the output table:
In the Columns area of the Query tab, expand the tables and drag the columns
that you want to include in the output to the Columns subtab of the Select tab.

@ *Querycgy x +

B Run B E
Columns Select Filter Sort utput Options
+ Add -
| Columns Group Filter Group:
jol
& t1(CLASS) [ Table Source Name Label Type Length %
& Name A
t1 Jame Jame & Character a
B Sex Ot Mame Mame & Characte 3]
@ A O o Age Age @ Numeric 8
®
@ O t2 predict predict Predicted Value @ Numeric 8
B2
&
Code Log #' Edit Code — O
9 3
18 (= |PROC SQL:
11 CREATE TABLE WORK.QUERY AS
12 SELECT
3 (tl."Name'n),
14 (t1.Age),
5 (t2.predict) LABEL="Predicted Value of Weight"
16 FROM
17 SASHELP.CLASS t1
18 INNER JOIN SASHELP.CLASSFIT t2 ON (tl.'Name'n = t2.'Name'n)
9 ;
28 QUIT;
21 RUN:

To select all columns from a table by using column names:

In the Columns area of the Query tab, right-click the table and select Add
columns. This option creates a SELECT clause that includes all individual
column names:

SELECT table-alias.column-namel <, table-alias.column-name2,...>

To select all columns from a table by using the asterisk (*) notation:

In the Columns area of the Query tab, right-click the table and select Select all
columns. This option creates a SELECT clause that uses the asterisk notation
(*) to represent all columns from the table:

SELECT table-alias.*
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@

b Run

Columns -

+ Add -

0o

Note: This option is useful if the number of columns in your input table might
change.

To select all columns from all tables by using the asterisk (*) notation:

Click # in the Columns area of the Query tab and select Select all columns in
all tables. This option creates a SELECT clause that uses the asterisk (*)
notation to represent all columns and all tables:

SELECT *

Note: This option is useful if the number of tables in the query might change or
the number of columns in a table might change.

*Query.cqy x  +

(on]
2]

Select Join Filter Sort Qutput Options

Columns Groups Filter Groups

All calumns in all tables will be selected. x

t1 (CLASS)

B

& Name i Remove Row ¢ Convertto Aggregate v

& Sex Table Source Name Label Type Lenc?

You can add more columns.

Log # EditCode — O

PROC S50QL;
CREATE TABLE WORK.QUERY AS
SELECT
*
FROM
SASHELP.CLASS 11
INNER JOIN SASHELP.CLASSFIT €2 ON (tl.'Name’'n = t2. Name'n)

QUIT;
RUN;
To specify an alias for a column:

On the Select tab, use the Name column to specify any aliases that you want to
use for the columns. The alias is used as the column heading for the output data.
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@ *Querycgy x +
> Run Hl)
Columns Selec n Filte: Sort utput Options
+ Add » @
Columns Group:
jol

All columns in all tables w

=R

(CLASS)

] Remaove Row ig Convertto Aggregate v

» B t2 (CLASSFIT) o o & gorege
[ Table Source Name Label Type H
O Name Student Name & Character
[ Age Age @ Numeric
O predict predict Predicted Value @ Numeric

Code Log # EditCode — O

18 (= |PROC SQL;

11 CREATE TABLE WORK.QUERY AS

12 SELECT

14 t1.'Name'n AS "Student Name'n,

5 t1.Age,

16 t2.predict LABEL="Predicted value of Weight"

17 FROM

18 SASHELP.CLASS t1

9 INNER JOIN SASHELP.CLASSFIT t2 ON (t1.'Name’'n = t2.'Name’n)

28 H

21 QUIT;

22 RUN;

To remove columns from the output:

On the Select tab, select the check boxes for the columns that you want to
remove and click Remove Row.

To remove all columns from the query, select the check box for the table on the
Select tab and click Remove Row.

Creating a Calculated Column

You can insert a new column into your query that is calculated from other columns
or values. You can use a calculated column to summarize values, replace values
based on a condition, and perform string and numeric calculations. After you create
a calculated column, you can use the column to filter, sort, or group your output.

To create a calculated column:
1 In the Columns area of the Query tab, click Add = Calculated column.

2 Use the expression builder in the Calculated Column window to create your
column. For more information, see “Building an Expression” on page 353.

3 After you create the expression for the column, use the Properties tab in the
expression builder area to specify a name for the column. You can also specify a
label, data type, length, format, and informat.
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4 To automatically add the calculated column to the list of columns on the Select
tab, click Add new calculated column to the Select tab. This option is selected
by default when you create a calculated column.

5 Click OK to create the calculated column.

Calculated Column Cancel
Deta  Functions + = % = ww ] [0 I | o3¢ @ Validate
o CASE WHEN THEN ELSE END AND OR NOT | = ® < £ > 2

1 |[t1.MSRP - tl1.Inveice
> ] Selected Columns

B s

- .
Invoice

)

5 EngineSize

/heelbase

ength Propermies  Values Leg

» [ Caleulated Columns

@

Profit

DOLLARXS.2

i

Profit Margine

q
:

nformat: DOLLARXS.2

Fic]

Type: @ Numeric v

Add new calculated column to the Select tab

Using Summary Functions

You can perform aggregation, or summary, functions on any of the columns in your
query. When you aggregate a column, a new calculated column is automatically
created and added to your query. To perform an aggregation function, select the
column on which you want to perform an aggregation function. Click Convert to
Aggregate and select the function that you want to use. The following example
shows the Age column after it has been converted to a calculated column that
calculates the average age of all of the students:
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® *Querycqy x  +
P Run N
Columns Select  Join  Filker Sort  OutputOptions
+ Add » @
| Columns | Groups | Fiker Groups
ol
+ & t1(CLASS) [ Table Source Name Label Type Length %
+ B8 t2 (CLASSFIT) O N N &ch s
t1 ame ame aracter
43 Calculated Columns
&5 AVG_Age [0 Calculated AVG_Age AVG_Age £ Numeric g
O 2 predict predict Predicted Value @ Numeric 8
Code Log # EditCode — O
- quit;
2 H
18 @ |PROC SQL;
11 CREATE TABLE WORK.QUERY AS
12 SELECT
13 (t1. Name’'n),
14 (AVG(tl.Age)) LENGTH=8 AS AVG Age,
15 (t2.predict) LABEL="Predicted value of Weight"
16 FROM
17 SASHELP.CLASS t1
18 INNER JOIN SASHELP.CLASSFIT t2 ON (t1.'Name’'n = t2.'Name'n)
19 GROUP BY
20 t1. 'Name'n,
21 t2.predict

By default, the query displays the results on the Output Data tab and generates an
output table in the Work library.

@® *Querycgy x +

> Run E @ Aug 24,2020, 2:29:41 PM
Columns Select Join Filter Sort Qutput Options
+ add v T £
| Columns | Groups Filter Groups
0
P B t1{CLASS) [1 Table Source Name Label Type g
> B t2 (CLASSFIT)
Calculated ANG_Age AVG_A 48 Mumeric
43 Calculated Columns 0 - =9e &
& AVG_Age
Code Log Qutput Data # EditCode — O
WORK.QUERY Columns: 1 of 1 Total rows: 1 | Rows 1to 1
v £
@ AVG_Age
1 13.315789474

By default, when you aggregate a column, your output is grouped by all of the
columns without aggregation. For more information, see “Grouping Your Output” on
page 96.
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Working with Conditional Expressions

Creating a Conditional Expression

You can create a conditional expression in your query by creating a calculated
column that uses the CASE function. A conditional expression enables you to use
logic similar to "IF-THEN/ELSE" to return values that can be used to create a
column.

Note: You cannot create conditional expressions if you are generating a FedSQL
query. For more information, see “Generating a FedSQL Query” on page 104.

For example, you could create an expression to extract the first letter of a last name
and replace last names starting with "A" through "F" with the value "A - F," replace
last names starting with "G" through "L" with the value "G - L," and so on.

To create a conditional expression:
1 Inthe Columns area of the Query tab, click Add = Calculated column.

2 Use the following template for the CASE expression syntax to enter your own
CASE expression in the expression box:

CASE <CaseOperand>
WHEN <whenCondition> THEN <resultExpressions
WHEN <whenCondition> THEN <resultExpressions
ELSE <resultExpressions>

END

<CaseOperand> — the name of the column that you are using in the
expression.

<whenCondition> — the existing value of the column.
<resultExpression> — the value that you want to assign to the column.
3 After you create the expression for the column, use the Properties tab in the

lower half of the expression builder window to specify a name for the column.
You can also specify a label, data type, length, format, and informat.

Note: For more information, see “CASE Expression” in SAS SQL Procedure User’s
Guide.


http://documentation.sas.com/?docsetId=sqlproc&docsetVersion=v_001&docsetTarget=n0a85s0ijz65irn1h3jtariooea5.htm&locale=en
http://documentation.sas.com/?docsetId=sqlproc&docsetVersion=v_001&docsetTarget=n0a85s0ijz65irn1h3jtariooea5.htm&locale=en
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Sample Conditional Expressions

The following example uses the SUBSTR function to extract the first letter of the last
name, and then assign a replacement value based on that letter.

CASE WHEN (SUBSTR (tablename.LastName,1l,1) between "A" and "F") THEN "A - F"
WHEN (SUBSTR (tablename.LastName,1l,1) between "G" and "L") THEN "G - L"
WHEN (SUBSTR (tablename.LastName,1l,1) between "M" and "R") THEN "M - R"
WHEN (SUBSTR (tablename.LastName,1l,1) between "S" and "Z") THEN "S - Z"

END

The following example replaces age values with "Under 35," "35 - 50," and "Over
50."

CASE
WHEN tablename.Age < 35 THEN "Under 35"
WHEN tablename.Age between 35 and 50 THEN "35 - 50"
ELSE "Over 50"

END

Filtering Data

Creating a Filter

When you query data, you might want to retrieve only rows that meet certain criteria,
based on values of columns in the data. The process of telling SAS Studio which
rows to retrieve is called setting a filter and is done on the Filter tab. This process
corresponds to using a WHERE clause in an SQL query.

To use the expression builder to create a filter expression, click Expression Builder
on the toolbar. For more information, see “Building an Expression” on page 353.

1 Click the Filter tab, and then drag one or more columns from the Columns area.

Note: Itis possible to filter the output table by columns that are not selected for
the output.

2 Click 7 beside the column for which you want to specify filter criteria. In the

filter window, select a comparison operator from the operator drop-down list. The
default value is Equal to.
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X
Add Filter

Condition:
Equal to v
Equal to
Mot equal to L‘X’
Less than
Less than or equal to
Greater than
Greater than or equal to
Between

Mot between

PROC SQI Ina list
CRE/ Notin a list
Missing

Mot missing

Contains

Does not contain
Matcnes pattern

Does not match pattern
Sounds like

Does not sound like

3 If the operator that you have selected requires a value, enter or select a value in
the Value box. To choose from a list of values, click & and click Get Values in
the Select Value window. Select the values that you want to use and click OK.

Note: If you want to search for a value in the value window, use the unformatted
value.

Note: If you are using the In a list or Not in a list operators, click &% to
enter values, or click + to choose from a list of values.
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x
Select Value

Selected (1)
Value Formatted
. F
M M

4 Depending on the data type of the column that you are using in the filter, you can
choose from among the following options:

Match case - retrieves only rows that match the capitalization of the value
that you specify. If this option is not selected, the UPPER function is applied
to the expression. This option is not selected by default.

Quote string — encloses values in single quotation marks. This option is
selected by default. If you are using a macro variable or other value that is
evaluated when the filter is run, you should clear this option.

Allow macros — enables you to enter character values in a filter on a
numeric column.

Use raw values — uses unformatted numeric, date, time, and datetime
values instead of the formatted values. This option is selected by default and
is available only for numeric, date, time, and datetime columns. If you want to
create a filter based on formatted values, clear this option.

Note: Some formats cannot be used in a filter that is based on formatted
values if you are generating a FedSQL query.

TIP Itis recommended that you use raw values in a filter. If a filter
using formatted values is not working correctly, try filtering on the raw,
unformatted values.

5 Click Filter to add the values to the filter.
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Changing the Relationship between Filter
Expressions

You can use only one column in a filter expression, but you can use multiple

columns to create several expressions. If you create more than one comparison
expression in your filter, the default relationship between these filter elements is
AND. You can change the relationship between filter elements from AND to OR.

To change the relationship between filters:

On the Filter tab, click the Operator value and select a new value.

@ x  +
> Run E ®
Columns Select  Join  Filter  Ser  Output Options
+ Add -
o = Expression Builder [« Preview Expression
[ Table Source Filter Operator
P
» B t1 (CLASS)
t1 Sex (t1.5ex) ="' o A v
» B 2 (CLASSFIT) 0o & Sex UPPER(t1.5ex) = 'F \ ND
AND
43 Calculated Columns O @ Age tl.Age > 12 \g OR %
Ga AVG_Age
Code Log # EditCode — 0O
g quit;
9 H
18 @ PROC SQL;
11 CREATE TABLE WORK.QUERY AS
12 SELECT
13 (tl.'Name'n) AS "Student Mame'n,
14 (AVG(t1.Age)) LENGTH=8 AS AVG_Age,
15 (t2.predict) LABEL="Predicted value of Weight"
16 FROM
17 SASHELP.CLASS t1
18 INNER JOIN SASHELP.CLASSFIT t2 OM (tl.'Name'n = t2.'Name'n)
19 WHERE
28 UPPER(t1.5ex) = "F' AND
21 tl.Age > 12

If you are filtering the data by multiple columns, the table is filtered first by the
column that is listed first. You can move columns up, down, and to the top or bottom
of the list by right-clicking a column and selecting the appropriate option. You can
move multiple adjacent columns in the list by selecting the columns that you want to
move, right-clicking one of the columns, and then selecting the appropriate option.
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Managing Output

Sorting Your Output

You can sort the output from your query by one or more columns from the tables
that are used in the query.

Note: It is possible to sort the output table by columns that are not selected for the
output.

Note: You cannot sort the output from your query if you are generating a FedSQL
query using CAS data. For more information, see “Generating a FedSQL Query” on
page 104.

To sort your output:
1 Click the Sort tab and drag one or more columns from the Columns area.

2 Click the Sort box for the column on which you want to sort the data. From the
drop-down list, select Ascending or Descending. The default sort direction is
Ascending.
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@ *Querycgy x +

I Run @ &
Columns Select Join Filter Sort Output Options
+ Add -
jol
[0 Table Source Sort
«E t1 (CLASS
& Name Ot ® Age Ascending v
& Sex Ascending
S
® Ace Descending
rE2(
4[] Calculated Columns
G AVG_Age
Code Log # EditCode — O
R C
11 CREATE TABLE WORK.QUERY AS
12 SELECT
13 (tl.'Name’n) AS 'Student Name'n,
14 (AVG(t1.Age)) LENGTH=8 AS AVG Age,
15 (t2.predict) LABEL="Predictad value of Weight"
16 FROM
17 SASHELP.CLASS t1
18 INNER JOIN SASHELP.CLASSFIT t2 ON (tl.'Name'n = t2.'Name'n)
19 WHERE
20 UPPER(tl.Sex) = 'F' AND
21 tl.Age > 12
22 GROUP BY
23 t1. 'Name'n,
24 t2.predict
25 ORDER BY

26 t1.Age

3 If you are sorting by multiple columns, the output table is sorted first by the
column that is listed first. Within each level of the first column, the rows are
sorted by the second column in the list, and so on. You can move columns up,
down, and to the top or bottom of the list by right-clicking a column and selecting
the appropriate option. You can move multiple adjacent columns in the list by
selecting the columns that you want to move, right-clicking one of the columns,
and then selecting the appropriate option.

Eliminating Duplicate Rows in Output

Some types of queries generate multiple, identical rows. Because these duplicate
rows are generally not useful, SAS Studio enables you to keep only one of the
identical rows and eliminate the duplicates.

To eliminate duplicate rows, click tin the Columns area and select the Select
distinct rows only check box.

Grouping Your Output

If you have created a summarized column, you can choose to classify your data into
groups based on the values in a column. This action is equivalent to using the
GROUP BY clause in an SQL query. For example, if you are calculating the average
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height of a group of students, you might want to group the results by age so that you
can see the average height for each age group.

By default, the Automatically group data option is selected on the Groups subtab
of the Select tab. When this option is selected and you have performed a summary
function on a column, your query is automatically grouped by all columns without
summary functions. You can choose to edit the list of columns that the query is
grouped by. You can add or remove columns from the list, and you can clear the
Automatically group data option to remove all columns from the list. To return to
the default grouping selection, select the Automatically group data option.

Note: The Automatically group data option includes only columns that are
explicitly added to the query using column names and does not include any columns
that are added to the query by using the asterisk (*) notation. For more information,
see “Specifying Columns in the Output” on page 84.

To group your output:

1 Click the Groups subtab of the Select tab and drag one or more columns from
the Columns area.

Note: Itis possible to group your output by columns that are not selected for the
output.

Note: When you add columns to or remove columns from the Groups subtab,
the Automatically group data option is automatically cleared. To remove the
columns that you have added to the Groups subtab, select the Automatically
group data option again. You can also remove individual columns by selecting
the column that you want to remove and clicking Remove Row.
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®© *Query.cqy x +
B> Run B &

Columns Select Join Filter Som Curput Options

+ Add -

Columns | Groups Filter Groups
o . )
[ Automatical ¥y group data
TEI(CLASS) [] Table Source
> 5 t2 (CLASSFIT) _
B9 2 (CLASSFIT) a . o
4[] Calculated Columns
& AVG_predict

Code Log # EditCode — O
18 @ PROC SQL;
11 CREATE TABLE WORK.QUERY AS
12 SELECT
13 (t1."'Name'n) AS "Student Name'n,
14 (t1.Age),
15 (AVG(t2.predict)) LENGTH=8 AS AVG_predict
16 FROM
17 SASHELP.CLASS t1
18 INNER JOIN SASHELP.CLASSFIT T2 ON (tl.'Name'n = t2.'Name'n)

9 WHERE
28 UPPER(t1.Sex) = "F* AND
21 tl.Age » 12
22 GROUP BY

3 tl.Age
24 ORDER BY

5 tl.Age

2 |If you are grouping the data by multiple columns, the table is grouped first by the
column that is listed first. You can move columns up, down, and to the top or
bottom of the list by right-clicking a column and selecting the appropriate option.
You can move multiple adjacent columns in the list by selecting the columns that
you want to move, right-clicking one of the columns, and then selecting the
appropriate option.

The following example shows you how to find the average weight of students in
each age group. First, add the Age and Weight columns to the Select tab, and then
convert the Weight column to a calculated column using the AVG summary function.
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> Run = = Aug 24, 2020, 3:47:51 PM
Columns Select Join Cutput Options

+ Add ~ :

Columns | Groups Filter Groups
o = .
& Remove Row |[] Automatically group data
P Bt (CLASS) [0 Table Source
> E5§ 12 (CLASSFIT)
' O @ Age
43 Calculated Columns
&5 AVG_Weight

Code Log  OQutputData # EditCode — O i
10 @ |PROC SQL:
11 CREATE TABLE WORK.QUERY AS
12 SELECT
13 (tl.Age),
14 (AVG(tl.Weight)) LENGTH=8 AS AVG_Weight
15 FROM
16 SASHELP.CLASS t1
17 INNER JOIN SASHELP.CLASSFIT t2 ON (tl.°'Name'n = t2."Name'n)
18 GROUP BY
19 tl.Age
20 ORDER BY
21 tl.Age
22 H
23 QUIT;
24 RUN;

To see the average weight of students by age, the query is grouped by the Age
column. The results show the average weight for each age group.
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@ *Query.cqy x +
> Run E = Aug 24, 2020,3:51:26 PM
Columns Select Join Filter Sort Output Options
+ Add -
Columns | Groups | Filter Groups
0 - . :
& Remove Row |[] Automatically group data
» B t1 (CLASS) [ Table Source
» B t2 (CLASSFIT) _
E L ] ) I:‘ 11 (13:) ;-QE'
49 Calculated Columns
& AVG_Weight
Code Log Output Data # EditCode — [
WORK.QUERY ¥ Columns: 2 of 2 Total rows: &6 | Rows 1to 6
\Ye o]

@ Age & AVG_Weight
1 1 67.75
2 12 94.4
3 13 BB.666666667
4 14 101.875

Note: By default, the query generates a table of the results. To generate a report of
the results (which is displayed on the Results tab), you must specify Report as the

output type for the query. For more information, see “Saving Your Results” on page
101.

Subsetting Grouped Data

If you have created a summarized column or a calculated column that contains a
summary function, you can choose to classify your data into groups based on the
values in a column. When you group your output by one or more columns, you can
create a filter to subset the grouped data based on specified conditions. This action
is equivalent to using the HAVING expression in an SQL query.

Note: You can also choose to filter the raw, unsummarized data. For more
information, see “Creating a Filter” on page 91.

You can use one column in a filter, or you can use multiple columns to create
several comparison expressions. If you create more than one comparison
expression in your filter, the default relationship between these filter elements is

AND. You can change the relationship between filter elements from AND to OR, and
you can group elements together.
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You can choose to create either a basic filter or you can create an advanced filter by
using the expression builder:

1 Click the Filter Groups subtab of the Select tab and drag one or more columns
from the Columns area.

Note: Itis possible to subset your grouped data by columns that are not
selected for the output.

2 Click 7 beside the column for which you want to specify filter criteria. In the

filter window, select a comparison operator from the Condition drop-down list.
The default value is Equal.

3 If the operator that you have selected requires a value, enter or select a value in
the Value box. To choose from a list of values, click & and click Get Values in
the Select Value window. Select the values that you want to use and click OK.

Note: If you want to search for a value in the value window, use the unformatted
value.

4 Depending on the data type of the column that you are using in the filter, you can
choose from among the following options:

Match Case - retrieves only rows that match the capitalization of the value
that you specify.

Quote Strings — encloses values in single quotation marks. This option is
selected by default. If you are using a macro variable or other value that is
evaluated when the filter is run, you should clear this option.

Allow macros — enables you to enter character values in a filter on a
numeric column.

5 Click Filter to add the filter expression to the query.

Note: If you create more than one filter expression, you can change the relationship
between the expressions. For more information, see “Changing the Relationship
between Filter Expressions” on page 94.

Saving Your Results

You can choose to generate your results in any one of three formats: report, data
table, or data view.

If you save your results as a data table or data view, you can specify the library and
table name that you want to use. If you do not specify the library and table name,
the results are saved in the Work library.

To specify the results format:
1 In the query window, click the Output Options tab.

2 Select the format that you want to use from the Output type drop-down list.
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Report
saves the query results as a report that you can download as an HTML, PDF,
or RTF file. Query results in this format are not updated until you rerun the
query. You cannot run tasks against query results in this format.

Table
saves the query results as a static data table against which you can run
tasks. Query results in this format are not updated until you rerun the query.
By default, the data table is stored in the Work library.

View
saves the query results as a dynamic data view against which you can run
tasks. Each time you open query results in the data view format, the results
are updated with any changes to the data that is used in the query. By
default, the data view is stored in the Work library.

Note: This option is not available if you are generating a FedSQL query. For
more information, see “Generating a FedSQL Query” on page 104.

To save your output data to a specific location:
1 On the Query tab, click the Output Options tab.

2 If you are generating a FedSQL query using CAS tables, you must use the
Session reference option to specify the name of the default CAS session to
use. For more information, see “Generating a FedSQL Query” on page 104.

3 Enter the name of the library in which you want to save your results in the
Library box.

4 To specify a name for the output data, enter the name that you want to use in the
Table name box.

Specifying Limits for Input Processing

When you create a query, you can restrict the number of rows that your query
processes from each source table. This option corresponds to the INOBS= option in
PROC SQL and is useful when you want to reduce processing time in order to test a

query.

Note: This option is not available if you are generating a FedSQL query. For more
information, see “Generating a FedSQL Query” on page 104.

When you set a limit n on the number of rows to process, SAS Studio uses the first
n rows from each source table in the query. If you have added a filter to your query,
SAS Studio uses the first n rows from each table that match your filter criteria.

This option does not apply when the output format is a data view. For more
information, see “Saving Your Results” on page 101.

Note: If you have a computed column in your query data that performs a function
on the whole table, such as sum or average, then limiting the number of input rows
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affects the value that is calculated for that column. The function is performed only on
the rows that are processed.

To limit the number of rows to process:

Click the Output Options tab. Select Limit number of matching rows to
process (INOBS) and specify the number of rows that you want the query to
process.

Note: When you limit the number of rows to process and you have joined tables,
the maximum number of rows that the query can return is the Cartesian product of
the number of rows from each table. For example, if you set the limit to five rows
and you join two tables, the maximum number of rows that the query can return is
25 (5 * 5). If you join three tables, the maximum number of rows that the query can
return is 125 (5 * 5 * 5).

Specifying Limits for Output Processing

When you create a query, you can restrict the number of rows that your query saves
in the output. This option corresponds to the OUTOBS= option in PROC SQL and is
useful when you want to restrict the size of your output for testing purposes.

Note: This option is not available if you are generating a FedSQL query. For more
information, see “Generating a FedSQL Query” on page 104.

This option does not apply when the output format is a data view. For more
information, see “Saving Your Results” on page 101.

Note: When you limit the size of your output, you are not reducing the processing
time of the query. The query still processes all of the data in each source table. You
are reducing only the size of the output.

Click the Output Options tab. Select Limit number of matching rows to save
in output (OUTOBS) and specify the number of rows that you want in your
output.

Running a Query

After you specify all the criteria for your query, you can generate your results by
clicking Run on the Query tab toolbar. The output data or results are added to the
results area of the Query tab.

Note: You can reset the query to its initial state in which only the tables are
specified and any selected columns, filters, sorting criteria, and output options are

removed. To reset the query, click : > Reset.
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Generating a FedSQL Query

By default, queries in SAS Studio use PROC SQL to generate results. However, you
can choose to create your query using PROC FEDSQL instead of PROC SQL.
PROC SQL is designed for queries that use data on your SAS server or data from a
single database. PROC FEDSQL is designed for federated queries, which can
access tables from multiple database connections and return a single result set.

PROC FEDSQL provides many benefits if you are working in an environment in
which you need more features than are provided in the SQL procedure:

FedSQL conforms to the ANSI SQL:1999 core standard.

FedSQL supports many more data types than are available in SAS SQL
implementations, including BIGINT, DATE, INTEGER, and VARCHAR.

FEDSQL queries can run on a CAS server.

FedSQL handles federated queries and can join tables from multiple database

connections.

FedSQL language can create data in any of the supported data sources, even if
the target data source is not represented in a query.

For more information, see Overview: PROC FEDSQL.

The data types that are supported by PROC SQL and PROC FEDSQL are listed in
the following table:

PROC SQL

CHARACTER

DATE*

DECIMAL*

DOUBLE

FLOAT*

INTEGER*

NUMERIC

REAL*

SMALLINT*

PROC FEDSQL

CHARACTER

DATE

DECIMAL*

DOUBLE

FLOAT*

INTEGER

NUMERIC

REAL*

SMALLINT*

BIGINT


https://documentation.sas.com/?docsetId=proc&docsetTarget=n18135hihi4fi0n1ra7ge29nh3hw.htm&docsetVersion=9.4
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PROC sQL PROC FEDSQL

VARCHAR

Note: * When you specify these data types, they are converted to either the
CHARACTER or DOUBLE (NUMERIC) data type.

By default, queries are generated using PROC SQL. You can change the default
procedure for all queries to PROC FEDSQL, and you can also change the
procedure that is used for an individual query.

To automatically use PROC FEDSQL when you create a new query, select
Options = Preferences and click Query. Select PROC FEDSQL.

Note: This option is applied only to queries that you create after you have
selected the option.

To specify the procedure that is used in an individual query, click the Output
Options tab in your query. Use the Generate code using option to specify
either PROC SQL or PROC FEDSQL before you begin creating your query. If
you change this option after you have started creating your query, your query
might contain errors.

Note: If you are generating a FedSQL query using CAS tables, you must use the
Session reference option on the Output Options tab to specify the name of the
default CAS session to use.

The query functionality for creating SQL and FedSQL queries is very similar. The
following table lists some of the differences between SQL and FedSQL queries:

Available in

Query Feature sQL? Available in FedSQL?
Output type — View Yes. No.
Output data — CAS table* Yes, if the input  Yes, if the input data source is
data source is one or more CAS tables.
one or more
SAS tables and
DBMS data
sets.
Select tab: Length, Label, and Yes. No. In addition, the Format
Informat columns column is available only for

stand-alone queries.

Sorting output Yes. Yes, if the query does not use
CAS data.

No, if the query uses CAS data.
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Available in
Query Feature SQL?
Output Options — Session No.

reference

Output Options: Limit number of Yes.
matching rows to process,

Limit number of matching rows

to save in output

Operators: Contains, Does not Yes.
contain, Sounds like, Does not
sound like, Any, All

Functions: CASE, CAT, CATS, Yes.
CATX, COMPBL, COMPRESS,

FIND, INPUT, INT, INTCK,

INTNX, LEFT, LENGTH, MDY, N,
NLDATE, NLDATM, PROPCASE,
SCAN, SUBSTR, TRANWRD,

WEEK, YRDIF

Aggregations: CV, FREQ, MEAN, Yes.
N, PRT, STD, SUMWGT, T, VAR

Available in FedSQL?

Yes.

No.

No.

No.

No.

The following aggregations are
available only in FedSQL:

PROBT (replaces PRT)
STDDEV (replaces STD)
STUDENT_T (replaces T)
VARIANCE (replaces VAR)

* If the output from a FedSQL query is a CAS table, then the input data source must
also be CAS tables. If the output from a FedSQL query is a SAS table or a DBMS
table, then the input must be SAS tables and DBMS tables.
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Working with Flows
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Manage Columns Step: Subsetting Columns from an Input Table
into an Output Table

Creating a Query in a Flow

Sorting Data

Optimizing Steps in a Flow
Controlling the Submission Order of a Flow
Running a Flow

SAS Information Catalog and SAS Lineage Viewer Integration

What Is a Flow?
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A flow is a sequence of operations on data. Data and operations are represented by

nodes. A flow orchestrates nodes in a series of steps in which the output of one
node is the input to another node. As you build a flow, SAS Studio automatically

generates SAS code for each node. You can use flows to prepare data for reporting

and analysis.

Data and operations in a flow are represented by nodes.

Figure 4.1 Example of Flow Nodes

= B

Import SAS Program Query
.Q
File Table

For example, this flow shows the number of home runs for each player in a table of

baseball data.

Figure 4.2 Flow That Shows Home Run Data

BASEBALL Query HOME RUNS

BASEBALL is a Table node that specifies an input table of data about baseball

teams.

Query is a Query node that selects the number of home runs for each player in

the BASEBALL table.
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HOME RUNS is a Table node that specifies the output table for the query.

Flow nodes can be accessed from the Steps section of the navigation pane. Only
nodes in that section can be used in a flow.

Understanding the Flow Tab

About the Flow Tab

The flow functionality is available from the Flow tab.

B * Flow. flw

™ N - T
g ) Add - View v .

(on]

B Run = 5 =

Flow Generated Code

@ Query
Options MNode
Columns Select Join Filter Sort Output Options
+ Calculated Column
| Columnsz Groups Filter Groups
0
> B t1 (BASEBALL) ] Table Source Name
O Name Name
Ot Team Team
[ nAtBat nAtBat

The Flow tab has two areas:

The flow canvas enables you to build the sequence of nodes and manage the
flow as a whole. You can also use the Generated Code and Submission tabs
to view the code and log that SAS Studio automatically generates as you build
the flow. The Submission tab also displays any results and output data that are
generated when you run a node.

The node details under the canvas enable you to manage the attributes of a
selected node in the flow, including node options and node properties. If you
select a node on the flow canvas, the details for that node appear under the flow.
You can specify various options that define the behavior of the selected node.

Label
Player's Mame
Team at the Enc

Times at Batin
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You must specify a minimum set of options for each node in the flow in order to
run the flow successfully.

Using the Overview Map

You can use the overview map to view your entire flow in a small window on the flow
canvas. This feature is useful when you have a large, complex flow that you must

scroll to view. Drag the rectangle on the map to move the view vertically and
horizontally.

To toggle the overview map on and off, click ™ on the flow toolbar.

P Flowflw x +

B> Run - = G | B & & ) Add - View = :'
Flow Generated Code Submission
MM B—-0 cene
CARS Filter Rows Query Chevrolet ° a o _
) 5) -
B 'a-o

o—Bg—
==

BASEBALL EastCoast

FeERa Branch Rows\ ast-oss

Viewing Flow Properties

By default, the flow properties are collapsed on the right side of the canvas. When

you expand the Properties pane, you can edit the Description property to specify
information about the flow.
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P Homerunflow flw x4+
B Run - 5 - s | B8 & ) Add - View v =
Flow Generatzd Code Submission

BASEBALL Query Home Runs Nam

]

Homerunflow.flw

/Public/Homerunflow.flw

Optimize steps @ @9)

You can perform the following actions on the Properties pane:
To display the Properties pane when it is collapsed, click [E].
To collapse the Properties pane, click **.

To pin the Properties pane so that it remains visible when you scroll the flow
horizontally, click ¥. The Properties pane is pinned by default when it is
displayed. If you do not pin the Properties pane, some nodes on the right side of
the flow canvas might not be visible.

Customizing the Flow Tab

You can change the layout of the default flow tabs so that the Submission tab is
displayed separately from the Flow and Generated Code tabs. You can also
choose to display the preview tabs horizontally or vertically.

To change the layout of the default flow tabs:

On the flow toolbar, click : and select Flow tab layout. Select the layout that you
want to use. The default layout is Standard.



112 Chapter 4 / Working with Flows

P *Homerunflowflw x =+

= B &

(=3

B Run -

Generated Code

. %

horsepower

Flow

El

]
SAS Program

[# SAS Program

Code Node
@ |proc sort data=sashelp.cars out=cars;
by make;
run;

data horsepower;

300w O U1 B L) R e

retain runninghorses;

.{)

Submission

Code

22 ®

set sashelp.cars(where={cylinders eq &)) nobs=numobs;
format dollarsPerHorse dollarl2.2 runninghveragehorsepower 6.1;

Add View v B Dec 9, 2020 04:52 PM &
Schedule as 2 job
log  Rest Add to My Favorites
Openin 2 browser tab >
data _null_;
length rc 4; Obs M: o 5
%let tworkloc="%sy: Al
- rc=dlgcdir(&twork ] Standard Elow tab layout >
Horizontal Preview tab layout >
/* Setup options */ -
title; ¥ [} Vertical Refresh
footnote; -
options validvarname=al .
options validmemname=e: 4 Audi RS 6 4ar Spr
options dtreset date m 5 Audi S4 Avant Wa
et does Hdonden mee Cinattrn

To change the layout of the preview tabs:

©  On the flow toolbar, click : and select Preview tab layout.

you want to use. The default layout is Horizontal.
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nt;
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Creating a Flow

You can create a flow in these ways:
On the Start Page tab, click Build a flow.

From the SAS Studio menu, select New = Flow.

Opening a Flow

Flows can be saved to SAS Content or to a SAS Compute Server folder in the
Explorer section of the navigation pane. Flows are saved as *.flw files. To open a
saved flow, navigate to the appropriate folder and perform one of these actions:

Double-click a flow to open it.
Right-click a flow and select Open.

Select a flow and drag it to an open space next to any open tab in the work area.
The tip changes from Invalid to open. Release the flow to open it.

Understanding Nodes

About Flow Nodes

Flows are built from a sequence of data and operational nodes, which you can
connect in order to specify the order of execution. Data nodes, such as the File and
Table nodes, represent data in a flow. Operational nodes, such as Import, Query,
and SAS Program nodes, represent operations that can be performed on data. File
nodes and Table nodes are not considered operational nodes.

You can add nodes to a flow as placeholders in order to create the structure of your
flow, and then specify the attributes and content of the nodes later. For example,
you could create a flow with placeholders for an external file, an Import node, a
Query node, and a SAS node. When you are ready, you can specify the external file
and output table that you want to use as well as the options for the Import and
Query nodes.
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File Import Query

You can also add saved files to a flow from different sections of the navigation pane.
Each node can have input and output ports, depending on the node type.

TIP  You can move individual nodes by dragging them around the flow
canvas. To move multiple nodes as a group, use your mouse pointer to draw
a box around the nodes that you want to move. The nodes in the box are
selected. Click one of the selected nodes to drag the entire group to another
location on the flow canvas.

About Flow Node Types

The types of nodes that you can add to a flow are listed in the Steps section of the
navigation pane. Here are the basic steps that are available in SAS Studio:

Export - exports data to an external file.

File - references an external file.

Import - converts an external file to a SAS data set.
Table - references a SAS data set from a SAS library.

SAS Program - enables you to write a new SAS program or open a saved SAS
program or snippet.

Query - extracts data from one or more tables according to criteria that you
specify.

Sort - enables you to order your data by the values of one or more columns.

You can use the node properties under the flow canvas to specify the attributes and
content of the node. Every node has a Node tab, which you can use to specify a
name and description of the node.

Adding Nodes to a Flow

When you have a flow open in the work area, you can use the Steps section of the
navigation pane or click Add on the flow toolbar to add nodes to a flow.

To add one or more saved files to a flow, expand the Explorer section of the
navigation pane and drag the appropriate files to the flow canvas. You can add the
following types of saved files to a flow:

SAS program files (*.sas)

Comma-separated values files (*.csv)
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Delimited files (*.tsv, *.tab, or *.dlm)
Text files (*.txt)

You cannot add *.sas7bdat, *.ctm, *.ctk, *.ctl, *.cqy, or *.flw files to a flow.

Cutting, Copying, and Pasting Nodes

P *Flowfiw x

B Run

Flow Generated Code

T *Flow.flw

B Run

You can cut, copy, and paste one or more nodes within a flow. You can also cut,
copy, and paste nodes between flows. When you cut or copy nodes, the properties
and values that are associated with the nodes are retained.

When you copy and paste an operational node within a flow, any connections to the
input port of the original node are automatically created to the input port of the
pasted node. You must manually re-create any connections from the output port of
the pasted node.

+

b S T

=
=

Add

View
View n

]

Submission

=+

Sort

SortedClass

When you copy and paste an operational node into a different flow, connections are
not automatically created unless you have also selected and copied the connected
nodes. The pasted node displays an error state until you add the required
connections and update the node options as necessary.

P orFlow 1w x +

] 3 o (== A r .
L = & 1 L6 Add - View =

)
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To copy one or more nodes, select the nodes that you want to copy from the flow
canvas and click .

To cut one or more nodes, select the nodes that you want to cut from the flow
canvas. Right-click a selected node and select Cut.

To paste the nodes, open the flow into which you want to paste the nodes and click

iy

TIP SAS Studio can auto-arrange the nodes in your flow by repositioning
nodes, ports, and connections into a logical arrangement. You can modify
any changes SAS Studio makes by manually updating the flow. To auto-
arrange the nodes in the flow, click = * on the toolbar.

Connecting Nodes

Nodes are joined by connections to either the node itself or to a port on the node.

Depending on the node type, you can drag a node to the flow canvas, drop it on
another node, and automatically create a connection between the nodes. The tip on
your mouse pointer changes to indicate valid locations in which you can insert the
node in the flow, connect the node to the input port of another node, or connect the
node to the output port of another node.

For example, you can drag a Table node and connect it to either the input or output
port of a Query node, or you can drag an external .csv file from the Explorer section
of the navigation pane and connect it to the input port of an Import node.

TIP SAS Studio can auto-arrange the nodes in your flow by repositioning
nodes, ports, and connections into a logical arrangement. You can modify
any changes SAS Studio makes by manually updating the flow. To auto-
arrange the nodes in the flow, click = * on the toolbar.

Expanding and Collapsing Node Ports

Some node types, such as SAS Program, Query, and Import, can contain one or
more input and output ports. Ports represent either an input source or an output
target for connecting data with nodes.

By default, ports are collapsed. To expand or collapse a port, right-click the port and
select Expand or Collapse. You can expand or collapse all ports by clicking View
on the toolbar and selecting Expand all ports or Collapse all ports.
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You can assign source data to an input port by connecting another node to the input
port. Depending on the node type, input can be either data or the output from
another node.

SAS Studio automatically adds ports to a node as they are needed when you
connect nodes. You can also manually add input and output ports to some node
types by right-clicking the node and selecting Add input port or Add output port.
When a node has more than two ports, they are displayed as a single port with the
number of ports noted.

SAS Program

When a node has multiple input ports, the ports automatically expand when you
create a connection.

=

=
ASSCMGR npur Feob)
; ’—"’F’ff,::‘-':c'_':.-::l'.:-_'..
BANKFDN_SO e
URCE_TIME ... @ + SAS Program

nput Port 4

BANKFDN_SU
BSET_FILTER...

Note: When a node has multiple output ports, you must first expand the ports
before creating a connection to another node.

By default, output ports represent tables in the Work library. To specify a location for
the data, add a Table node to the flow and connect the node to the output port. An
empty output port indicates that there is no data available in the port.

0 O

CLASS Query

When a node has run successfully and data is available from the output node, the
node is displayed as filled in.

-

CLASS Query
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Working with Data in a Flow

About the Table Node

Table nodes are used to reference SAS data sets in SAS libraries. You can use
table nodes as input and output for operational nodes.

F *Flowflw x =+
B Run B & | % ) Add v view v | B
Flow Generated Code Submission
CARS
CARS - O
Teble Properties Published Columns Preview Dets Mode
Sync structure Edit structure (no filter) = D
Name Label Type T Length Format Informat E
1 Make & Character 13
2 Mode & Character 40
3 Type & Character 8
4 Origin & Character &
5 DriveTrain & Character 5
6 MSRP Currency 8 DOLLARS.
7 Invoice Currency 8 DOLLARS.

The column structure of the table is displayed on the Published Columns tab of the
node properties.

To filter the columns on the tab by data type, click the filter drop-down list and
select the filter criteria. You can also enter filter criteria for the Name and Label
columns in the filter box.

To add or delete columns or change the properties of an existing column, click
Edit structure. To exit edit mode and reset the column structure back to the
structure of the table that is specified on the Table Properties tab, click Edit
structure again. Any changes that you have made to the column structure are
overwritten.
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To synchronize the column structure with the structure of the table that is
specified on the Table Properties tab, click Sync structure. This option is not
available when you are in edit mode.

TIP You can use the Sync structure and Edit structure options to copy
the column structure of an existing table to a new table.

1 Click the table node to which you want to copy a new column structure,
and then click the Table Properties tab.

Note: Before you can copy the column structure of an existing table, you
must specify a library and table name for the new table (for example,
Work.NewTable).

2 Change the values of the Library and Table name fields to match the
library and table names of the table whose structure you want to copy (for
example, Sashelp.Class).

3 Click the Published Columns tab. Click Sync structure to synchronize
the column structure of the new table with the existing table, and then
click Edit structure. You can add, delete, or edit columns, if necessary.

4 Click the Table Properties tab again and change the values of the
Library and Table name fields back to the values of the original table (for
example, Work.NewTable).

You can view the data in the table on the Preview Data tab. The Preview Data tab
interface is very similar to the interface for the stand-alone table viewer. For more
information, see “About the Table Viewer” on page 271 and other topics in the
"Working with Data" chapter.

Exporting Data to an External File

You can use the Export node to save data to a text file, a tab-delimited file (*.tab,
*.tsv), a delimited file (*.dIm), a comma-delimited file (*.csv), a fixed-width file (*.txt),
or a Microsoft Excel file (*.xIsx).

To export data in a flow:
1 Click the Steps section of the navigation pane.

2 Expand the Data folder and double-click the Export step to add an Export node
to the flow.

3 Connect the input port of the Export node to a data source, such as a Table node
or another node that creates an output table, such as a Query node or an Import
node. For more information, see “Connecting Nodes” on page 116.

4 Connect the output port of the Export node to a File node. Use the File node to
specify options for the output file, including the name and location of the file. The
file extension determines the format of the exported file. For more information,
see “Adding an External File to a Flow” on page 121.
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TIP  You can export data to an unconnected File node in your flow by
right-clicking the File node and selecting Add an export. You must also
connect a data source to the input port of the Export node.

5 If you are exporting a fixed-width file and want SAS Studio to automatically
generate a CSV file that contains the column structure metadata for the exported
file, click the Export node. On the Options tab, select Generate a file with
column structure metadata. The CSV file is saved in the same location as the
exported file.

TIP The column structure metadata file can be used to load the column
structure in the Import step. For more information, see “Importing Data
from an External File” on page 123.

6 Click Run.

The following example shows the hat.sas SAS Program node that creates an
output table in the hat_table Table node. The hat_table node is connected to the
input port of the Export node and is exported as a text file to the hat_output File
node.

B Run = 5 = B 5 ) Add v View s Decd, ...

nat.sas nat_taole Export nat_output

[# hat.sas - O
Code Mode

1 /* DATA step to create the "hat” data */
2 @ |data hat;

3 do x = -5 to 5 by .5;

4 do y = -5 to 5 by .5;

5 z = sin(sgrt(y*y + x*x));

] output;

7 end;

2 end;

g run;

1@

11 /* The G3D procedure plots the data in */
12 /* the shape of a cowboy hat */
13 @ |proc g3d data=hat;

14 plot y*x=z;

5 run;

[y
oo
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Adding an External File to a Flow

File nodes are used to point to external files. You can use a File node as input to a
step such as the Import step in order to convert a file to a table in a SAS library. File
nodes can also be used as output to a step such as the Export step.

File nodes can point to these file types:

text (*.txt).

tab-delimited (*.tab, *.tsv).
delimited (*.dIm).
comma-delimited (*.csv) .
fixed-width (*.txt)

Microsoft Excel (*.xIsx). To import XLSX files, you must license and install
SAS/ACCESS to PC Files.

Microsoft Excel 97—2003 (*.xIs).

The file that is referenced by a File node must be located in SAS Content or on the
file system for the current SAS Compute Server.

To add an external file to the flow:

1

Click the Explorer section of the navigation pane and navigate to the
appropriate folder.

Right-click the file that you want to add, and then select Add to flow. You can
also drag the file into the flow.

The File node options include information about the properties of the file. Depending
on the file type, the options also enable you to download and view the file and
update some of the data that is associated with the node.
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T *Flowflw x +
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Flow Generated Code Submission

order_data

[3 order_data.csv - O

Options Node

order_data.csv

File type

Comma delimited (*.csv) v

Column names are in first row of file
Delimiter:
Comma A

Encoding

UTF-8 -

To download the file, click .. Depending on your browser settings, the file might
open in a viewer.

To view the raw data, click

You can update the following fields:
File location.
File type.

Column names are in first row of file - indicates whether the data includes
a header row.

Delimiter.

Encoding.
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Importing Data from an External File

About the Import Step

The information in external files, such as delimited files and Microsoft Excel
spreadsheets, must be converted to a SAS table in order to be queried, filtered, or
analyzed by SAS. The Import node enables you to convert the data in external
delimited, text, fixed width, and Microsoft Excel files to SAS tables.

The next figure shows a flow that converts the information in a delimited file
(GourmetProducts) and writes the result to the output port of the Import node. By
default, output for the Import node is written to a table in the Work library. Import
node output can be connected to any flow node that accepts SAS data as an input,
such as a Table node, a Query node, or a SAS Program node.

P *Flowflw x =+
B Run B & ) Add ~ View v T E Jul 27, 202.
Flow Generatzd Code Submission
(]
GourmetProdu Import
cts =
B Output tables 1 - O
Caolumn Structure Preview Deta Qutput Port
_flw00116274001400713820000 Table Rows: 74 | Columns: 5 of 5 Rows 11to 74 O
\'¢ joi
® Row & ProductName & Units Cos
1 1 Chai 10 boxes x 20 bags 11
2 2 Chang 24 - 12 oz bottles 1
3 3 Aniseed Syrup 12 - 550 ml bottles 1
4 4 Chef Anton's Cajun Seasoning 48 - 6 oz Jars 2
5 5 Chef Anton's Gumbo Mix 36 boxes 2

There are three main steps to import a file:

1 Analyze the data, and then verify that SAS Studio is reading the data correctly. If
necessary, use the Analysis Options to make adjustments to how the data is
read.
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2 Verify that the column properties for the output data are correct. If necessary,
update the column structure and use the Update Options to specify how the
output data is generated.

3 Run the flow to import the data.

Node Connection Requirements

In order to run the Import step, you must create connections to the input and output
ports of the node as indicated here:

Input

Port Output Port
File No connection is required.
node

Note: Import node output can be connected to any flow node that
accepts SAS data as an input, such as a Table node, a Query node, or a
SAS Program node. By default, the output data is written to a temporary
table in the Work library. You can specify the library and name of the
output table by connecting the output port to a Table node. For more
information, see “Adding a Table from a SAS Library to a Flow” on page
130.

Import an External File

Step 1: Analyze the Data
To analyze the data in the file that you want to import:

1 Right-click the File node in the flow and select Add an import. An Import node is
added to the flow, and the File node is connected to the input port of the Import
node.

2 Click the Import node, and then click the Options tab. Click Analyze to identify
the structure of the external file. The following figure shows the results from
analyzing an external delimited file:
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of xF ¢ x +

B Run = 5 os B & % ) Add = View ~ (=]
Fl Generated Code ubmi n

GourmetProdu Import

cts

Y Import

Options Node

“ Column Structure (based on analysis of the file)

GourmetProducts.csv
Users My Folde B+ New Column

(nofilter) = | |0

. ‘ MName Label Type Length Format

1 ‘ Rov @ Numeric  ~ 8 BEST12. |4b

2 ‘ ProductName & Character ~ 31 £31. ab

3 ‘ Unit & Character ~ 20 £20. &
v Qutput Data Preview
GourmetProducts
7

‘ £ ProductName & Units Cost

10 boxes x 20 bags

24 - 12 oz bottles

Informat
BEST32. |4
$31. &
$20. &

& Import_
FALSE

FALSE

If you are importing a Microsoft Excel spreadsheet with multiple worksheets,
select the worksheets that you want to import. By default, all of the worksheets
are selected.

If you are importing a fixed-width file, the data is loaded into a single column.
Use the Column Structure area to add the other columns to the output table and
specify column properties. Use the Start Position and End Position columns to
specify where in the data each column starts and ends.

Step 2: Review Column Structure for Output File
and Adjust As Needed

Review the column structure for the output file. To make adjustments to the column
structure, update the options that are used to analyze the data or load the column
structure from an external file.

Load Column Structure from an External File

If the column structure that you want to use is in an external file, click Load
Structure. Select the CSV or TXT file that contains the column structure (using
comma-delimited values) and click OK. The new column structure appears in the
Column Structure area.

Here is an example of a CSV file that contains the metadata for the column
structure:

Line 1 of the salary_fixedwidth_metadata.csv file defines the column
properties and the order in which they appear:

Name, SASColumnType, BeginPosition, EndPosition,ReadFlag,Desc, SASFo
rmat, SASInformat
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Lines 26 list the properties for these five columns: PayrolINumber, Salary,
StartDate, EndDate, and EmployeelD.

[§ StartPage [2) salery_fixedwidth_metadata.cav x  +
B | [ Copyto My Snippets ] impart
1 Name, SASColumnType,BeginPosition,EndPosition,ReadFlag,Desc,SASFormat, SASInformat
2 PayrollNumber,c,1,11,y,,%char.,$char.
3 Ssalary,n,28,27,y, ,DOLLARE,DOLLARS
4 StartDate,n,32,48,y, ,DATES. ,DATES.
5 EndDate,n,45,53,y,,DATES. ,DATES.

|

EmployeelD,c,58,63,y,,%char.,$char.

When creating the CSV file that contains your column metadata, you can include
all of these column properties or a subset of these properties. The properties can

be listed in any order depending on what you need for the data that you want to
import.

name of the column. In the example, PayrolINumber is the first column name.

SAS column type. Columns can be character (c) or numeric (n). If you do not
specify a value, the type defaults to character.

begin position, which is the first position in a record where the data for this
column begins. If you specify a non-numeric value for this position, the
property is not set in the column metadata and the column length defaults to
8 for both numeric and character values.

end position, which is the last position in a record where the data for this
column ends. If you specify a non-numeric value for this position, the property
is not set in the column metadata and the column length defaults to 8 for both
numeric and character values.

whether to read the records for this column. You can set this value by using
the ReadFlag property. Valid values are y or n. If you specify n, the column is
not read. If you do not specify a value for this property, the record is read.

description of the column.

the SAS format that is used to display the data in the imported table.

the SAS informat that is used to read the data in from the fixed-width file.
Update the Analysis Options

To update the options that are used to analyze the column structure of the file
that you want to import, click Options, and then click the Analysis Options tab.

Note: If Options is not visible on the Import Options toolbar, click : and select
Options.

The following figure shows the Analysis Options tab for a comma-delimited file:
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Import options are either applicable during analysis of the file or the
updating of the column structure and data.

File type:

Encoding:

Anelysis Options Update Options

Guessing rows: @

20

Delimiter:

Rename column names to comply with SAS naming conventions

Specify the rows to process:

First row: 2

Last row:

m Cancel

The data options depend on the file type.
Table 4.1 Data Options for Each File Type

File Type Available Data Option

Delimited file u Guessing rows - indicates the number of rows to scan in
the input file to determine the appropriate data type,
informat, format, and length of columns.

Setting this option to higher values could adversely affect
performance or cause SAS Studio to time out. Itis
recommended that you set this option to a low value initially
to avoid potential performance or time-out issues. If
guessed column properties are not as expected, the option
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File Type Available Data Option

value can be increased and the file re-scanned. The limit is
2,147 ,483,647 rows.

Rename column names to comply with SAS naming
conventions - updates column names to comply with SAS
variable name rules.

Specify the rows to process - specifies the first and last
rows to process in a delimited text file.

To update the Column names are in the first row of input
file or Delimiter options, click the File node in the flow and
update the options on the Options tab.

Fixed-width file Specify the rows to process - specifies the first and last
rows to process in a delimited text file.

Microsoft Excel Rename column names to comply with SAS naming
file conventions - updates column names to comply with SAS
variable name rules.

Limit the range of imported columns and rows - enables
you to specify a range of cells to import from the Microsoft
Excel file.

After you update the Analysis options, click OK, and then click Analyze again to
apply the changes to the column structure.

Step 3: Update the Column Properties

In the Column Structure area, you can update the properties for each column,
including the column name, label, data type, length, format, and informat. You can
also add, delete, and reorder columns.

If you are importing a fixed-width file, click New column to add columns to the
output table. Use the Start Position and End Position columns to specify
where in the data each column starts and ends.

You cannot change the column information for Microsoft Excel files.

After you make changes to the column properties, click Update to apply the
changes to the Output Data Preview window.

Note: If you click Analyze again, any changes you have made to the column
properties are overwritten.

Step 4: Update the Options for the Output Table

If necessary, you can update the options that are used when the output table is
generated by clicking Options, and then clicking the Update Options tab. This
functionality is not available if you are importing a Microsoft Excel file.
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Note: If Options is not visible on the Import Options toolbar, click : and select
Options.

The following figure shows the Update Options tab for a comma-delimited file:

Import options are either applicable during analysis of the file or the updating of the column structure
and data.

File type:

Encoding:

Analysis Options Update Options

The update options are used when the column structure and data are updated as well as when the
import is run in the flow.

[] Treat two consecutive delimiters as a single delimiter

Specify the action for records containing more columns than values:
© Setthe remaining column values to missing (MISSOVER)

(O Read the next file record to get the column values (FLOWOVER)

m Cancel

The data options depend on the file type.

Table 4.2 Data Options for Each File Type

File Type Available Data Option

Delimited File = Treat two consecutive delimiters as a single delimiter -
specifies that two consecutive delimiters should be treated as
a single delimiter. If you do not select this option, the
consecutive delimiters are treated as a missing value.

u Select the option that you want to use for rows that have more
columns than values:

O Set the remaining column values to missing
(MISSOVER) - specifies that columns without any values
are treated as missing values.
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File Type Available Data Option

Read the next file record to get the column values
(FLOWOVER) - reads the next row of data when there are
columns in the previous row without values.

Fixed-width File Pad short lines with blanks up to the specified record

length - adds blanks to the ends of lines that are shorter than
the specified record length.

Select the option that you want to use for rows that have more
columns than values:

Stop reading when the end of the line is reached and
allow partial column values (TRUNCOVER) - reads
variable-length rows when some rows are shorter than
expected. Columns without any values are treated as
missing values.

Read the next file record to get the column values
(FLOWOVER) - reads the next row of data when there are
columns in the previous row without values.

After you make changes to the Update options, click OK. Click Update again to
apply the changes to the Output Data Preview window. The output table is not
actually generated until you run the flow.

Step 5: Run the Flow and Import the Data

To import the data and generate the output table, click &= Run.

Adding a Table from a SAS Library to a Flow

You can use Table nodes to add SAS tables to your flow. Table nodes enable you to
specify the library and table name of a table in the flow and can be used to connect
to the input and output ports of operational nodes.

If you have Read access to a table in a SAS library, you can specify the table in a
Table node. You can use the Table node as the input for an operational node in the
flow, such as a Query node or a SAS Program node.

If you have Write access to a SAS library, you can use a Table node to create or
update a table in that library. The table can be an existing table or a table that is
created when a flow runs. You can then use the Table node as the output for an
operational node in the flow, such as an Import node, a Query node, or a SAS
Program node. By default, output ports represent tables in the Work library. To
specify a name and location for the data, add a Table node to the flow and connect
the node to the output port.

To add a Table node to a flow:
1 Click the Steps section of the navigation pane.

2 Expand the Data folder and double-click the Table step.
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TIP You can quickly add a Table node to the flow and connect the node
to the output data source of an operational node by right-clicking the
output port of the operational node and selecting Add a table. The
operational nodes include nodes such as Import, Query, and SAS
Program. File nodes and Table nodes are not considered operational
nodes.

3 In the flow, click the Table node and use the Table Properties tab to specify a
library and table.

4 Use the Published Columns tab to edit and add columns. To edit and add
columns to the table, click Edit structure. To copy the column definitions from
an existing input table, click Sync structure.

Note: When you click Sync structure, you are prompted to replace your
existing column structure with the column structure of the table that is specified
on the Table Properties tab. Any changes you have made to the column
structure are overwritten.

To add an existing table to a flow:

From the Libraries section of the navigation pane, drag one or more tables to
the flow canvas. A Table node is automatically created for each table.

Working with Code in a Flow

About the SAS Program Node

Use a SAS Program node to perform any SAS operation that is required in a flow.
You can add a program that is an external file or a code snippet. The next figure
shows a flow in which a SAS Program node (Means) runs the MEANS procedure
against the BASEBALL table. The results are written to the default output for the
SAS Program node: a table in the Work library.

Note: If your SAS program creates output data, the columns in the output data are
automatically assigned to the column structure of the data in the output port after the
program has run. The output data is available to be used as input for subsequent
nodes in the flow.

The input for a SAS Program node is a Table node or the output from an operational
node, such as an Import node, a Query node, or a SAS Program node. SAS
Program node output can be connected to a Table node or an operational node that
requires a table as input, such as a Query node or another SAS Program node.

The code that is associated with the SAS Program node is displayed in the node
properties on the Code tab. The SAS Program node programming interface is the
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same as the interface for stand-alone SAS programs. For more information, see

Chapter 2, “Working with Programs,” on page 35.

Figure 4.3 SAS Program Node after a Successful Run of the Flow

: [
BASEBALL lea
Output Port 1 - 0O
Column Structure Preview Data Output Port

WORK.a14belef 8990 _11ea_... Columns: 21 of 21 Totalr... Rows ...
Y o
‘ @ _TYPE_ ® FREQ_ & _STAT_ ® nAtBat & nHits
‘ 0 322 N 322 322
2 ‘ 0 322 I 27 3
3 ‘ 0 322 MIAX &687 238

Adding a SAS Program

To add a SAS Program node by selecting a SAS program file:

1 From the Explorer section of the navigation pane, drag the SAS program file to
the flow canvas. You can also right-click a program and select Add to flow.

TIP You can also add snippets to the flow from the Snippets section of
the navigation pane.

2 Use macro variables in your code to reference the input and output ports for the
SAS Program node. For more information, see “Using Macro Variables to
Reference Input and Output Ports” on page 133.

3 Connect another node to the output port of the SAS Program node, as
appropriate.

Copying Code to a Flow

You can copy the code that is automatically generated by a task, or you can copy
the code from a SAS program to a SAS Program node in a flow from which you can
make and save changes.
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Note: The code in the SAS Program node is no longer associated with the original
program or task. Editing this code does not affect the original program or task.

To copy code to a flow:

Open the SAS program or task from which you want to copy code. On the
toolbar, click Code to Flow and select the flow that you want to add a SAS
Program node to.

Note: The Code to Flow option is available only if these conditions are met:
A flow must be open in the work area.

The input data source must be specified for the task.

Using Macro Variables to Reference Input and
Output Ports

You must use macro variables in your code to reference the input and output ports
of the SAS Program node before data can be read from or written to a Table node.

You can view the default input and output ports of a SAS Program node by clicking
the node in the flow, and then clicking the Node tab. The input port, the output port,
and the associated macro variables are displayed.
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Note: You can change the default names of the macro variables. You can then
reference the custom macro variable names in your code. For more information, see
“Macro Variables Defined by Users” in SAS Macro Language: Reference.

In the following example, the BASEBALL table is connected to a SAS Program
node. The SAS Program node runs the MEANS procedure against the BASEBALL
table. The code that is associated with the SAS Program node specifies the

& inputl macro as the data source for the MEANS procedure and the & _outputl
macro as the destination for the output data. By default, the results are written to a
table in the Work library.
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The following example shows a SAS Program node that is connected to the
NEW_CLASS table. The SAS Program node runs a DATA step to create a table that
is based on the CLASS table. The code that is associated with the SAS Program
node specifies the & outputl macro variable as the destination for the output data.
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The table properties for the Table node specify the Work library and NEW_CLASS

table name.
P *Flowflw x =+
B Run = B & | K “ Add - View v | % Sep2
Flow Generated Code Submission

o
SAS Program
B Table - O
Teble Properties Published Columns Preview Data Mode
WORK =)

Creating a Flow from a SAS Program

You can convert a SAS program file to a flow. The input tables, procedures, and
output tables in the program are used to create nodes in the flow.

Note: You might need to manually edit the flow that is created by the Create a
Flow from a Program option in these cases:

The Create a Flow from a Program option cannot parse all of the possible
LIBNAME options for DBMS engines. If you are creating a flow from a program
that contains LIBNAME options for DBMS engines, you need to verify that the
LIBNAME statement in the SAS Program node in the flow is correct and that you
can access the appropriate library. You might need to manually edit the SAS
Program node to add any missing LIBNAME options.

If you are creating a flow from a program that uses CAS procedures, you might
need to manually add input and output ports to the SAS Program nodes and
create connections between nodes to ensure that the nodes are run in the
correct order.

To create a flow from a SAS program:
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1 Right-click the SAS program in the Explorer section of the navigation pane and
select Create flow from program.

TIP  You can also create a flow from an open program by clicking : on
the program toolbar and selecting More options => Create flow from
program.

Create a Flow from a Program

Program name:
hat.sas

SAS program location:
fPublic/hat.sas

Flow location:

/Public/hat.flw |
Expand macros @

/A The SAS files are run in the process of creating the flow. *

f the flow file already exists, it will be overwritten.

o | I

2 By default, the new flow is created in the same location as the SAS program file.
If a flow file with the same name already exists, the file is overwritten. To create
the flow in a different location, click [ and browse to find the location that you
want to use.

3 If your program includes macros and you want to create a separate SAS
Program node for each macro, select Expand macros. This option is selected
by default.

4 Click OK to create the flow. The flow opens on a new tab in the work area.
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Transforming Data in a Flow

Understanding the Steps That Subset Data

You can choose from among three different steps to select a subset of data from an
input table. Each step can be useful in different situations, depending on your
needs:

Branch Rows - splits a table into multiple output tables based on conditions that
you specify by using column values. The Branch Rows step performs only a
single function in a flow, which makes it easy to understand the function of a
Branch Rows node in a flow that is complicated and includes many nodes. For
more information, see “About the Branch Rows Step” on page 139.

Filter Rows - selects a subset of rows from an input table and writes the rows to
a single output table. The Filter Rows step performs only a single function in a
flow, which makes it easy to understand the function of a Filter Rows node in a
flow that is complicated and includes many nodes. For more information, see
“About the Filter Rows Step” on page 151.

Query - selects, filters, and sorts columns from one or more input tables that can
be joined together and writes the rows to a single output table. The Query step
can perform multiple functions, which can make understanding a flow more
complicated. To understand the functions that a Query node performs in a flow,
you must examine the options that are specified for the node. For more
information, see “Creating a Query in a Flow” on page 168.

Note: The Branch Rows and Filter Rows steps are available only if your site
licenses SAS Studio (Analyst).

Table 4.3 Comparison of Steps That Subset Data

Branch Filter

Rows Rows Query
Selects a subset of rows based on one or more X X X
filter conditions
Includes option to use the Expression Builder for X X X

creating expressions

Includes a condition for rows that do not match any  x
other condition

Writes rows to multiple output tables X
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Branch Filter

Rows Rows Query
Selects rows from multiple input tables X
Filters, sorts, and groups columns X
Creates calculated columns X

Branch Rows Step: Splitting an Input Table into
Output Tables

About the Branch Rows Step

By default, the Branch Rows step splits a table into two output tables based on
conditions that you specify by using column values. The conditions that you create
do not need to be mutually exclusive: a row can be written to more than one output
table.

Note: The Branch Rows step is available only if your site licenses SAS Studio
(Analyst).

TIP You can also use the Filter Rows step and the Query step to select a
subset of rows from an input table. For more information, see “Understanding
the Steps That Subset Data” on page 138.

Node Connection Requirements

In order to run the Branch Rows step, you must create connections to the input and
output ports of the node as indicated here:

Input Port Output Port
Table node No connection is required.
or Note: By default, the output data is written to

temporary tables in the Work library. You can
specify the library and name of the output tables by
connecting the output ports to Table nodes. For

Operational node that
creates an output table, such
as a Query node, a SAS
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Input Port Output Port

Program node, or an Import more information, see “Adding a Table from a SAS
node Library to a Flow” on page 130.

Example: Splitting the Sashelp.Class Data
Set

In this example, you split the Sashelp.Class data set into two tables: one for male
students and another for female students.

To create this example:

1

2

From the main SAS Studio menu, select New = Flow.

In the Steps section of the navigation pane, expand the Transform Data folder,
and double-click Branch Rows.

In the Libraries section of the navigation pane, expand the Sashelp library. Drag
the Class data set onto the input port of the Branch Rows node. Drop the data
set on the flow canvas when the tooltip on your mouse pointer changes to
Connect to input port.

B2,

CLASS Branch Rows

Click the Branch Rows node to specify the conditions for the output port. On the
Options tab, click for Output Port 1 and select the Sex column. Accept the

default condition of Equal, and click .

In the Add Filter window, click . Click Get Values in the Select Value window.
Select M and click OK. Click Filter to create the condition.

Repeat steps 4 and 5 to create a similar condition for Output Port 2 for female
students.



EE Branch Rows
Options Node

Condition ~

Stream to output port:  Qutput Port 1

& Sex | Equal

Stream to output port:  Output Port 2

& Sex | Equal

'r|F

7 To run the flow, click & Run,

Here is the default output table of male students.
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A

£5 Expression Builder

|

$5 Expression Builder

TIP  You can specify the library and name of the output tables by connecting
the output ports to Table nodes. For more information, see “Adding a Table
from a SAS Library to a Flow” on page 130.

L *Flowfiw E WORK_FLW_F2AF350025E211EBBBT57E4CE5A »  +

WORK._FLW_F2AF350025E211EBBE7S7E4CE3A Columns: 5of & Total rows: 10 | Rows 1to 10 :
v o)

£ Name & Sex @ Age @ Height ® Weight

1 Alfred M 14 &9 112.5

2 Henry M 14 63.5 102.5

3 James M 12 57.3 83

4 Jeffrey M 13 62.5 84

5 John M 12 59 9.5

b Philip M 16 72 150

7 Robert M 12 64.8 128

8 Ronald M 15 &7 133

9 Thomas M 1 57.5 85

10 William M 15 64.5 12
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Branch Rows: Step-by-Step Instructions

By default, the Branch Rows step includes two output ports and the options for two
conditions. You can choose to specify only one condition and output port, or you can
add additional conditions and output ports. You can also add a nonmatching
condition that writes the rows that do not meet any condition to a separate output
port.

1 In the Steps section of the navigation pane, expand the Transform Data folder,
and double-click Branch Rows.

2 Connect the input port of the Branch Rows node to a data source by using a
Table node or another node that creates an output table, such as a Query node,
a SAS Program node, or an Import node. For more information, see “Connecting
Nodes” on page 116.

3 Click the Branch Rows node, and then click the Options tab.

F *Flowflw x +
B Run i S CUR E E :‘: r"‘;: Add - View : .
Flow Generated Code Submission
e
=
=8
(=
Branch Rows
EBE Branch Rows - O
Options Node
Condition =
Stream to output port:  Qutput Port 1 = 5 Expression Builder
| Equal M
Stream to output port: Qutput Port 2 = 5 Expression Builder

| Equal v |

4 Click for Output Port 1, and select the column that you want to use. Click
OK.



Transforming Data in a Flow 143

TIP To use the expression builder to create a condition, click
Expression Builder on the toolbar for the condition. For more
information, see “Building an Expression” on page 353.

Select a comparison operator from the operator drop-down list. The default value
is Equal to.

If the operator that you have selected requires a value, click . In the Add

Filter window, enter or select a value in the Value box. To choose from a list of
values, click & and click Get Values in the Select Value window. Select the
values that you want to use and click OK.

TIP If you want to search for a value in the Select Value window, use the
unformatted value.

Depending on the data type of the column that you are using in the condition,
you can choose from the following options:

Match case — retrieves only rows that match the capitalization of the value
that you specify. If this option is not selected, the UPPER function is applied
to the expression. This option is not selected by default.

Quote string — encloses values in single quotation marks. This option is
selected by default. If you are using a macro variable or other value that is
evaluated when the filter is run, you should clear this option.

Allow macros — enables you to enter character values in a filter on a
numeric column.

Click Filter to add values to the condition.

To add another row to the condition, click 5% and repeat steps 4-8. If you create
more than one comparison expression in your condition, the default relationship
between these filter elements is AND. You can change the relationship between
filter elements from AND to OR by clicking the relationship drop-down list.

10 Repeat steps 4-9 to create a condition for Output Port 2.

11 To create additional conditions, select Condition = Add condition and repeat

steps 4-9.

To add a condition for the rows that do not match any other condition, select
Condition = Add nonmatching condition.

12 To run the flow, click & Run,
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Calculate Columns: Creating a Table from an
Existing Table

About the Calculate Columns Step

The Calculate Columns step enables you to create an output table that is based on

the input table. The output table includes all of the columns from the input table. You
can replace a column in the output table by applying a function to the corresponding
column in the input table. You can also create additional columns that are based on

columns from the input table.

When you replace or create a column for the output table, a calculation card is
created for the column. You can use the card to edit the expression that is
associated with the column and view the properties of the column. You can create
multiple cards for the same column if you want to apply several functions to a
column. The cards are processed in order from top to bottom. You can move
columns up and down the list to change the processing order.

New columns are added to the beginning of the output table. Replaced columns are
also added to the beginning of the output table, if you change any of the column
attributes, including Label, Type, Length, Format, and Informat. The order in which
new and replaced columns are added to the beginning of the table is based on the
order of the cards.

Note: The Calculate Columns step is available only if your site licenses SAS Studio
(Analyst).

Node Connection Requirements

In order to run the Calculate Columns step, you must create connections to the input
and output ports of the node as indicated here:

Input Port Output Port
Table node No connection is required.
or Note: By default, the output data is written to

temporary tables in the Work library. You can
specify the library and name of the output tables by
connecting the output ports to Table nodes. For
more information, see “Adding a Table from a SAS
Library to a Flow” on page 130.

Operational node that
creates an output table, such
as a Query node, a SAS
Program node, or an Import
node
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Example: Creating a Table Based on the
Sashelp.Stocks Data Set

In this example, you create a table from the Sashelp.Stocks data set. In the new
table, the date column is replaced with a column of calendar quarter values. You
also add a column to calculate the stock price change.

To create this example:

1

2

From the main SAS Studio menu, select New = Flow.

In the Steps section of the navigation pane, expand the Transform Data folder
and double-click Calculate Columns.

In the Libraries section of the navigation pane, expand the Sashelp library. Drag
the Stocks data set onto the input port of the Calculate Columns node. Drop the
data set on the flow canvas when the tooltip on your mouse pointer changes to
Connect to input port.

STOCKS Calculate
Columns

Click the Calculate Columns node to define the columns for the output table.
On the Options tab, select the Date column. Select Define = Extract = Date =
Quarter to extract the quarter from the Date data. A Replace “Date” card is
added to the node calculations. In the output table, the data in the Date column
is replaced with the calendar quarter.

m [% Remave all View ¥ [&, Preview calculations (no filter) v

|,O Filter

0 Filter

4EJSTOCKS
& Stock
[HDate
@ Open
@High
@ Low
@Close
@ Volume
@AdjClose

Replace "Date"”
& E-"F')EZT quarter from date

1
A
W
Eb
E

Add a column to the table by clicking New in the Available Columns area. In the
Expression Builder, drag the open column to the expression box. Click the minus
operator, and then drag the Close column to the expression box. The expression
box should contain this expression:

'Open'n -'Close'n
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6 On the Properties tab, enter Price Change in the Column name box. Change
Type to Numeric, and specify DOLLARS. 2 as the format.

Expression Builder Cancel
Data  Functions + - ¥ = = || QR *) 2 - @ Validate
P CASE WHEN THEN ELSE END | AND OR NOT | = ® < £ » 2

4F STOCKS 1 ‘Open'n -'Close'n

& Stock
(=) Date

T Open

—_— Properties Log

Column Price Change

name: *

Column Format DOLLARS.2 &

nformat Lt}
ype: @ Numeric -

7 Click Save to add the new column to the table. A Create “Price Change” card
is added to the node calculations.

& Calculate Columns

- O
Options MNode
Available Columns
Define v & New : W [ Remowve all View ¥ [a | (nofilter) * ‘,O Filter
O Filter
Replace "Date" P -
JEsTOCKS A Exerace quarter from date (QTR # m +
4 Stock ; lumn:
[M1Date |
Fra .
@High
Create "Price Ch " I
gg)w & :.Ir:a'a:_tra”rlce ange s & ot .
ose .
@Volume Output column:

@Ad|Close Price Change 1

8 To run the flow, click P Run,

Here is the output table with the replaced Date column and the new Price Change
column.

TIP  You can specify the library and name of the output table by connecting
the output port to a Table node. For more information, see “Adding a Table
from a SAS Library to a Flow” on page 130.
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F *Flow! flw E§ WORK._FLWO001162981827348896890000 x +
_FLWD011629 Table Rows: 699 | Columns: 9 of 9 Rows 1 to 200 + 4 [
N jo
@ Date Price Change & Stock Open High Low Close
1 4 $6.95 IBM $89.15 $89.92 $81.56 $82.20 |
2 4 $-7.05 IBM 581.85 $89.94 580.64 588.90
3 4 $-1.66 IBM $80.22 $84.60 $78.70 581.88
4 3 $-0.06 IBEM 580.16 £82.11 376.93 380.22
L3 3 $2.38 IBEM $83.00 $84.20 $79.87 380.62
6 3 $-9.16 IBEM §74.30 £85.11 57416 $83.46
7 2 $1.37 IBM $75.57 $77.73 $73.45 $74.20
8 2 5$1.33 IBM §76.88 578.11 §72.50 §75.55
9 2 $15.11 IBM £91.49 $91.76 $71.85 576.38
10 1 51.26 IBM §92.64 $93.73 $89.09 $91.38

Calculate Columns: Step-by-Step
Instructions

The Calculate Columns step requires one input port and one output port. You must
select at least one column from the input table to replace in the output table or to
use as the basis for creating a column.

1 In the Steps section of the navigation pane, expand the Transform Data folder
and double-click Calculate Columns.

2 Connect the input port of the Calculate Columns node to a data source by using
a Table node or another node that creates an output table, such as a Query
node, a SAS Program node, or an Import node. For more information, see
“Connecting Nodes” on page 116.

3 Click the Calculate Columns node, and then use the Options tab to select a
column to replace or use as the basis for a new column.

4 To replace a column:

a On the Options tab, select one or more columns that you want to replace.
Click Define and select the function that you want to apply to the columns.
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F *Flowflw = +

= = — - — ) =
B Run = & = = o ) Add - View - = |2
Flow Generzted Code Submission
%
CLASS Calculate
Columns
& Calculate Columns - O

Cptions Mode

Available Columns

& New : (no filter) *

|D Filter

8 Convertto >

Aa Change case » Lower case

& Extract > Proper case

J Format > Upper case :

& New column % . +
@ Weight

Add columns to modify or create columns.

A card for each replaced column is added to the node calculations. The

following figure shows a card that replaces the values in the Name column
with uppercase values.
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Calculate
Columns
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&i Calculate Columns 5
Options MNode

Available Columns

o] [% Remove all View ¥ [a (no filter) *

Define ¥ & New "O e

£ Filter

Replace "Name" = -
4EJCLASS Aa Upper case (UPCASE m .
@NaTe Dutput column:

& Sex
5o o

@ Height
@Weight

Wt
W

TIP  You can create a column in the output table by entering a new
name for the output column in a Replace card. For example, if you
create a card to replace the values in the Name column with
uppercase values and rename the output column to UpperName, then
the output table includes both the original Name column and the new
UpperName column.

To create a column based on an existing column:

a On the Options tab, select the column that you want to use as the basis for
the new column. Click New. The Expression Builder window opens.

b Use the Expression Builder options to create the expression for the new
column, or type the expression in the expression box.

c Use the Properties tab to specify the column name, data type, and other
properties. Click Save. A Create card is added to the node calculations. The
following figure shows a new card that is based on the Weight column and
creates a column for weight in kilograms.
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F *Flowflw x  +

B Run = & ;= B & | &K b Add - View = [
Flow Generated Code Submission
%—.
CLASS Calculate
Columns =
& Calculate Columns - O
Cptions Mode
Available Columns
Define v & New oW [%ERemove all View ¥ [& | (nofilter) * | ‘,O Filter
£ Filter
Replace "Name" —
“EJCLASS Lc:?e':e:e UPCASE = 0 A
&Name Output column:
& Sex
@ Height
i Create "Weight in kg" -
@ Weight & Ereae eight in kg S -

5

Output column:

Weight in kg {50

You can use the calculation cards to perform these actions:

i3 View or edit the expression by using the
Expression Builder.

i View the output column properties.

Im] Delete the column calculation.

t.4 Move the calculation card up or down
the list.

e i Expand or collapse a card.

Note: The calculation cards are processed by SAS Studio in order from top to
bottom. You can move cards up and down the list to change the processing
order.
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TIP  You can use the Manage Columns step to change the order of the
columns in the output table. For more information, see “Manage Columns
Step: Subsetting Columns from an Input Table into an Output Table” on
page 163.

6 To preview all the calculations that have been generated for the node, click [«. To
copy the calculations to the clipboard, click Copy.

7 To run the flow, click P Run,

Filter Rows Step: Subsetting Rows from an Input
Table into an Output Table

About the Filter Rows Step

You can use the Filter Rows step to select a subset of rows from an input table and
write the rows to an output table. The Filter Rows step can be combined with other
steps in which you want to work with only a subset of the data in a table. For
example, you can create a flow that uses the Filter Rows step to create a table that
contains only baseball players who have had more than 10 home runs, and then
use the Branch Rows step to split the filtered data into separate tables for each
team.

TIP  You can also use the Branch Rows step and the Query step to select a
subset of rows from an input table. For more information, see “Understanding
the Steps That Subset Data” on page 138.

You can choose to create filter expressions by using the user interface in the step or
you can create the filter by using the Expression Builder. For more information, see
“Building an Expression” on page 353. SAS Studio automatically generates the
appropriate DATA step WHERE statement for the filter when the step is run.

Note: The Filter Rows step is available only if your site licenses SAS Studio
(Analyst).

Node Connection Requirements

In order to run the Filter Rows step, you must create connections to the input and
output ports of the node as indicated here:
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Input Port Output Port
Table node Table node

or or
Operational node that creates an Operational node that requires an
output table, such as a Query node, a input table, such as a Query node, a
SAS Program node, or an Import node SAS Program node, or an Export node

Example: Subsetting Data from the
Sashelp.Baseball Data Set

In this example, you select a subset of rows from the Sashelp.Baseball data set and
write the rows to a new output table named BestHitters. The BestHitters table
contains a subset of the rows and all of the columns that are in the
Sashelp.Baseball data set.

To
1

2

create this example:
From the main SAS Studio menu, select New = Flow.

In the Steps section of the navigation pane, expand the Transform Data folder
and double-click Filter Rows.

In the Libraries section of the navigation pane, expand the Sashelp library. Drag
the Baseball data set onto the input port of the Filter Rows node. Drop the data
set on the flow canvas when the tooltip on your mouse pointer changes to
Connect to input port.

BASEBALL Filter Rows

On the flow toolbar, click Add = Table. Connect the Filter Rows node to the
Table node by clicking the Filter Rows output port and dragging the mouse
pointer to the Table node.

Click the Table node. On the Table Properties tab, click 5 beside the Library
box, and select the Work library. In the Table box, enter BestHitters.

E aumnds Bl '
o

BASEBALL Filter Rows BestHitters

Click the Filter Rows node to specify the filter condition for the output table. On
the Options tab, click and select the nHome column. Click OK.

From the operator drop-down list, select Greater than, and then click .
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8 In the Add Filter window, click . Click Get Values in the Select Value window.
Select 10 and click OK. Click Filter to create the condition.

Y Filter Rows -0
Options MNode

=y 3> Expression Builder

@ nHome | Greater than | 10

9 To run the flow, click B Fun,

Here is the output table of players with more than 10 home runs.

P *Flow.flw B WORKBESTHITTERS x +
WORK_BESTHITTERS Columns: 24 of 24 Total rows: 134 | Rows 110 134 :
N jo
£ Name £ Team @ nAtBat @ nHits & nHome
1 Davis, Alan Seattle 479 130 18
2 Dawson, Andre Montreal 4946 141 20
3 Thornton, Andre Cleveland 401 22 17
4 Trammell, Alan Detroit 574 159 21
5 WVan Slyke, Andy St Louis 418 113 13
& Bell, Buddy Cincinnati 568 158 20
7 Bonds, Barry Pittsburgh 413 92 16
8 Brenly, Bob San Francisco 472 114 16
9 Buckner, Bil Boston 629 168 18
10 Downing, Brian California 513 137 20
11 Horner, Bob Atlanta 517 141 27
12 Jacoby, Broock Cleveland 583 168 17
13 Cooper, Cecil Milwaukee 542 140 12
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Filter Rows: Step-by-step Instructions

The Filter Rows step requires one input port and one output port. You can create
one or more filter conditions to select a subset of the data that is written to the
output table.

1

In the Steps section of the navigation pane, expand the Transform Data folder,
and double-click Filter Rows.

Connect the input port of the Filter Rows node to a data source by using a Table
node or another node that creates an output table, such as a Query node, a SAS
Program node, or an Import node. For more information, see “Connecting
Nodes” on page 116.

Connect the output port of the Filter Rows node to a data source by using a
Table node or another node that requires an input table, such as a Query Node,
a SAS Program node, or an Export node.

Note: If you are using a Table node, click the node, and use the Table
Properties tab to make sure that the node specifies a library and name for the
table. Any existing data in the output table node is overwritten when you run the
Filter Rows step.

Click the Filter Rows node, and then click the Options tab.
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F *Flow 1flw x +
B Run " —T" > E E _.: {:: -i'dd A View : .
Flow Generated Code Submission
BASEBALL Filter Rows
Y Filter Rows - O
Options Node
= 5 Expression Builder

| Equal to v

5 Click ﬂ and select the column that you want to use. Click OK.

TIP To use the expression builder to create a condition, click
Expression Builder on the toolbar for the condition. For more
information, see “Building an Expression” on page 353.

6 Select a comparison operator from the operator drop-down list. The default value
is Equal to.

7 If the operator that you have selected requires a value, click . In the Add

Filter window, enter or select a value in the Value box. To choose from a list of
values, click & and click Get Values in the Select Value window. Select the
values that you want to use and click OK.

TIP If you want to search for a value in the Select Value window, use the
unformatted value.

8 Depending on the data type of the column that you are using in the condition,
you can choose from the following options:
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Match case — retrieves only rows that match the capitalization of the value
that you specify. If this option is not selected, the UPPER function is applied
to the expression. This option is not selected by default.

Quote string — encloses values in single quotation marks. This option is
selected by default. If you are using a macro variable or other value that is
evaluated when the filter is run, you should clear this option.

Allow macros — enables you to enter character values in a filter on a
numeric column.

9 Click Filter to add values to the condition.

10 To add another row to the condition, click =f and repeat steps 5-9. If you create
more than one comparison expression in your condition, the default relationship
between these filter elements is AND. You can change the relationship between
filter elements from AND to OR by clicking the relationship drop-down list.

11 To run the flow, click & Fun,

Insert Rows Step: Inserting Rows from an Input
Table into an Output Table

About the Insert Rows Step

You can use the Insert Rows step to insert the rows from an input table into an
output table. For example, you can create a flow that uses the Insert Rows step to
create and add data to an output table. You can regularly update the data in the
output table by scheduling the flow as a job.

The output table must contain one or more columns that have the same name and
data type as columns in the input table. SAS Studio automatically generates PROC
SQL or PROC FEDSQL code when the step is run.

The Insert Rows step enables you to add rows to an output table in any of the
following ways:

append the rows in the input table to existing rows in the output table
replace the existing rows in the output table with the rows from the input table

add the rows from the input table to a new output table

Note: The Insert Rows step is available only if your site licenses SAS Studio
(Analyst).
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Node Connection Requirements

In order to run the Insert Rows step, you must create connections to the input and
output ports of the node as indicated here:

Input Port Output Port

or

Table node Table node that contains one or more
columns that have the same name
and data type as columns in the input

Operational node that creates an output table

table, such as a Query node, a SAS

Program node, or an Import node

Example: Inserting Rows into a New
Output Table from the Sashelp.Baseball
Data Set

In this example, you insert rows from the Sashelp.Baseball data set into a new
output table named KeyStats. The KeyStats table contains a subset of the columns
that are in the Baseball data set.

To create this example:

1

2

From the main SAS Studio menu, select New = Flow.

In the Steps section of the navigation pane, expand the Transform Data folder
and double-click Insert Rows.

In the Libraries section of the navigation pane, expand the Sashelp library. Drag
the Baseball data set onto the input port of the Insert Rows node. Drop the data
set on the flow canvas when the tooltip on your mouse pointer changes to
Connect to input port.

2
(=

BASEBALL Insert Rows

On the flow toolbar, click Add = Table. Connect the Insert Rows node to the
Table node by clicking the Insert Rows output port and dragging the mouse
pointer to the Table node.

Click the Table node. On the Table Properties tab, click 5 beside the Library
box, and select the Work library. In the Table box, enter KeyStats.
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o B ©

BASEBALL Insert Rows FeyStats

6 Click the Published Columns tab to add some columns from the Baseball data
set. Change the table to edit mode by clicking Edit structure, and then clicking
Yes in the confirmation window. Click New Column and enter Name in the
Name column. Accept the default data type of Character and enter 18 for the
Length. Continue adding five more columns by using these column names, data
types, and lengths:

Column Name Data Type Length
Team Character 14
nAtBat Numeric 8

nHits Numeric 8
nHome Numeric 8
nRuns Numeric 8

Note: For information about how to copy the entire column structure of the input
table to the output table, see the Tip in “About the Table Node” on page 118.
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T *Flowflw x  +

B Run - B & & ) Add - View v ==
Flow Generated Code Submission
52 ™
S~
BASEBALL Insert Rows KeyStats
KeyStats - O

Table Properties Published Columns Preview Data MNode

E+ New Column @ t (nofilter) ~ || O

Name Label Type Length Format Informat H
1 Name & Character 18 & &
2 Team & Character = 14 an fiu}
3 nAtBat @ Numeric v 8 & &
4 nHits @ Numeric v 8 & &
5 nHome @ Numeric v 8 ) )
6 nRuns @ Numeric v 8 & i)

7 Click the Insert Rows node, and then click the Column Resolution tab. Notice
that the columns in the KeyStats table are all mapped to columns in the Baseball
data set. There are additional columns in the Baseball data set that do not map
to columns in the KeyStats table.
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T *Flowflw x +

B Run = 5 = = E T <)
Flow Generated Code Submission
o B ©
BASEBALL Insert Rows KeyStats
53 Insert Rows
Options Column Reselution MNode
Filter column mapping: | All v |
BASEBALL Mapping KeyStats
£ Name %] & Name
& Team ] & Team
3 nAtBat %) 3 nAtBat
G nHits &) G nHits
@ nHome @ @ nHome
3 nRuns %) 3 nRuns
@ nRBI &
@ nBB B
@ YrMajor 2]
@ CrAtBat @

8 To run the flow, click B Run,

Here is the KeyStats output table:

Add

View ¥




B+ Flowflw

B Run
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= B & | & ) Add - View v = Apr30,2021 11:41 AM

Flow Generated Code Submission

BASEBALL Insert ngc_ KeyStats
KeyStats - O
Table Properties Published Columns Preview Data Node
KeyStats Table Rows: 322 | Columns: 6of6 | Rows 110 200 + 0+ [l
W 0
& Name & Team @ nAtBat @ nHits & nHome ® nRuns
1 Allanson, Andy Cleveland 293 66 1 30 |
2 Ashby, Alan Houston 315 81 7 24
3 Davis, Alan Seattle 479 130 18 66
4 Dawson, Andre Maontreal 496 11 20 &5
5 Galarraga, Andres Montreal 321 87 10 39
6 Griffin, Alfredo Oakland 594 169 4 74
7 Newman, A Montreal 185 57 1 23
o Clmmme Avmmmin Vi i nao 72 n A

Insert Rows: Step-by-Step Instructions

By default, the Insert Rows step appends rows from an input table to the end of the
output table. You can also add rows to a new table or choose to delete any existing
rows in the output table before you insert the new rows.

1 In the Steps section of the navigation pane, expand the Transform Data folder
and double-click Insert Rows.

2 Connect the input port of the Insert Rows node to a data source by using a Table
node or an operational node that creates an output table, such as a Query node,
a SAS Program node, or an Import node. For more information, see “Connecting
Nodes” on page 116.

3 Connect the output port of the Insert Rows node to a Table node. The Table
node must include at least one column with the same name and data type as a
column in the input table. The Table node can reference an existing table, or you
can create a new table when the step runs.
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P *Flowfw x  +
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Flow Generated Code Submission

53 Insert Rows - 0O
Options Column Resolution MNode
e R
=l
_-._--__—.'\\’
M If physical table does not exist, create a table

4 Click the output table node, and use the Table Properties and Published
Columns tabs to make sure that the node specifies a library and name for the
table and that the node includes one or more columns from the input table. For
more information, see “Adding a Table from a SAS Library to a Flow” on page
130.

Note: If the length of a character column in the output table does not match the
length of the corresponding column in the input table, the data is truncated when
it is inserted in the output table.

TIP  When you are inserting columns into a new output table, you can
define the columns in the output table manually on the Published
Columns tab of the table node, or you can copy the column structure of
the input table. For information about how to copy the entire column
structure of the input table to the output table, see the Tip in “About the
Table Node” on page 118.

5 Click the Insert Rows node.

On the Options tab, use the If physical table does not exist, create a table
option to create an output table if the table does not already exist. This option
is selected by default. If you clear this option, and the table does not already

exist when you run the flow, the flow fails with an error.
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If you want to delete all of the existing rows in the output table before the
rows from the input table are inserted, select Delete all rows. This option is
not selected by default.

On the Column Resolution tab, you can view the column mappings between
the input and output tables. Use the Filter column mapping drop-down list
to filter the mappings that are displayed. You can filter the mappings by the
following categories:

Successful () - the input column is successfully mapped to a column in
the output table. Data for this column is inserted in the corresponding
column in the output table.

Ignored () - the input column does not have a corresponding column in
the output table. Data for this column is ignored in the output table.

Unresolved (/™) - the input column cannot be mapped to a column in the
output table. For example, an unresolved column can occur when
columns have the same name and different data types or when a column
exists in the output table and not the input table. The step cannot run with
an unresolved column.

6 To run the flow, click & Fun,

Manage Columns Step: Subsetting Columns from
an Input Table into an Output Table

About the Manage Columns Step

The Manage Columns step enables you to select a subset of columns from an input
table and write the columns to an output table. You can also use the Manage
Columns step to change the names, labels, and order of columns in the output
table. The Manage Columns step can be combined with other steps in which you
want to work with only a subset of the columns in a table.

For example, you might want to analyze only the career statistics of players in the
Baseball table. You can use the Manage Columns step to create an output table that
is based on the Baseball table and includes only the player names, teams, and the
column names that begin with “Cr.” Reducing the number of columns in the data that
you are analyzing can improve your performance.

Node Connection Requirements

In order to run the Manage Columns step, you must create connections to the input
and output ports of the node as indicated here:



164 Chapter 4 / Working with Flows

Input Port Output Port
Table node No connection is required.
or Note: By default, the output data is written to a

temporary table in the Work library. You can specify
the library and name of the output tables by
connecting the output port to a Table node. For
more information, see “Adding a Table from a SAS
Library to a Flow” on page 130.

Operational node that
creates an output table, such
as a Query node, a SAS
Program node, or an Import
node

Example: Subsetting Columns from the
Sashelp.Baseball Data Set

In this example, you select a subset of columns that contain the career statistics of
players from the Sashelp.Baseball data set and create a new output table named
CareerStats. The CareerStats table contains a subset of the columns and all of the
rows that are in the Sashelp.Baseball data set.

To
1

2

create this example:
From the main SAS Studio menu, select New = Flow.

In the Steps section of the navigation pane, expand the Transform Data folder
and double-click Manage Columns.

In the Libraries section of the navigation pane, expand the Sashelp library. Drag
the Baseball data set onto the input port of the Manage Columns node. Drop the
data set on the flow canvas when the tooltip on your mouse pointer changes to
Connect to input port.

=

BASEBALL Manage
Columns

On the flow toolbar, click Add = Table. Connect the Manage Columns node to
the Table node by clicking the Manage Columns output port and dragging the
mouse pointer to the Table node.

Click the Table node. On the Table Properties tab, click 5 beside the Library
box, and then select the Work library. In the Table box, enter Careerstats and

click OK.
— @
=]

BASEBALL Manage CareerSiats
Columns
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6 Click the Manage Columns node to specify columns for the output table. On the
Options tab, select the Name and Team columns in the Available Columns area
and click Add columns.

- o

| (no filter) * | Filter D |

Name Label Type
| MName ‘ | Player's Name | & Ch
| Team ‘ | Team at the End of 198 | & Ch

[% Remove all

2 Cr

4 B BASEBALL
@ CratBat
@ CrHits
@ CrHome
@ CrRuns
@ CrRbi
@ CreB

[ Manage Columns
Options Node

Available Columns

Source Name

Name

Team

Move columns ¥

In the Available Columns area, enter Cr in the Filter box. The list of columns is
filtered and displays only the career statistics columns that start with Cr.

- O

| (no filter) * ‘ Filter jo)

Name Label Type
| MName | | Flayer's Name ‘ & Char:
| Team | | Team at the End of 198 ‘ & Chare

[% Remove all

O Cr

BASEBALL

Source Name

Mame

Team

CrAtBat

CrHits

CrHome

CrRuns

Move columns ¥

8 Click Add all to add all of the visible columns to the list of columns for the output

— O

| (no filter) v | | Filter jol |
Name Label
| MName | | Player's Na
| Team | | Team at the
| CrAtBat | | Career Tim
| CrHits | | Career Hits
| CrHome | | Career Hor
| CrRuns | | Career Run
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9 Change the Name column to Player by entering Player as the new name value.

[& Manage Cclumns -0

Options Node

Available Columns

[% Remove all Move columns * | (no filter) * | | Filter el
0 Cr o v Source Name Name Label g
BASEBALL Name | | ‘ Player's Name
Team | Team | ‘ Team at the End of 198
CrAtBat | CrAtBat | ‘ Career Times at Bat

CrHits | CrHits ‘ Career Hits

10 To run the flow, click B Run,

Here is the output table that includes all of the rows from the Sashelp.Baseball data
set and only the Player, Team, and career statistics columns.

S+ Flow fw B! WORK.CAREERSTATS x  +

CAREERSTATS Table Rows: 322 Columns: 8of8 | Rows 1to 200 + o4 O

W o

£ Player £ Team @ CrAtBat @ CrHits & CrHome @& CrRuns @ CrRbi @ CrBB

1 Allanson, Andy Cleveland 293 b6 1 30 29 14
2 Ashby, Alan Houston 3449 835 49 321 414 375
3 Davis, Alan Seattle 1624 457 43 224 2664 263
4 Dawsen, Andre Mantreal 5628 1575 225 828 838 354
5 Galarraga, Andres Montreal 396 101 e 48 44 33
& Griffin, Alfredo Qakland 4408 1133 19 501 336 194
7 Newman, Al Montreal 214 42 1 30 g 24
8 Salazar, Argenis Kansas City 509 108 0 41 37 12
9 Thomas, Andres Atlanta 341 84 & 32 34 8
10 Thomnton, Andre Cleveland 5206 1332 253 784 890 866
11 Trammell, Alan Detroit 4631 1300 20 702 504 488
12 Trevino, Alex Los Angeles 1876 467 15 192 186 161
13 Van Slyke, Andy St Louis 1512 392 41 205 204 203
14 Wiggins, Alan Baltimore 1941 510 4 309 103 207

Manage Columns: Step-by-Step
Instructions

The Manage Columns step requires one input port and one output port. You must
select at least one column for the output table.

1 In the Steps section of the navigation pane, expand the Transform Data folder
and double-click Manage Columns.
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2 Connect the input port of the Manage Columns node to a data source by using a
Table node or another node that creates an output table, such as a Query node,
a SAS Program node, or an Import node. For more information, see “Connecting

Nodes” on page 116.

3 Click the Manage Columns node, and then use the Options tab to specify one
or more columns for the output table. To add a column, select one or more
columns that you want to add to the output table, and click Add columns. To
add all of the columns that are currently displayed in the Available Columns
area, click Add all.

TIP You can specify filter criteria in the filter box, and then click Add all
to add all of the columns that match your filter criteria.
o *Flomfw X+
B Run = 5 = = & ) ) Add = View v
Flow Generared Code Submission
CARS Mzanage
Columns
B Manage Columns - O
Oprtions MNode
Available Columns
[ Remove all Move columns ¥ ‘ (no filter) * | Filter o
e Add al
|p MRS Y Source Name Name Label Type 2
4 EJ CARS Make | Make | ‘ | & Character
@® MPG_City
@® MPG_Highway Model | Model | | & Charscter

a4

In the right pane of the Options tab, you can modify the columns that are

selected for the output table in the following ways:

To filter the columns that are displayed, click the filter drop-down list and
select the filter criteria. You can also enter filter criteria for the Source Name,
Name, and Label columns in the filter box.

Note: Filters affect only which columns are displayed in the right pane. All
columns in the right pane are added to the output table even if they are not
displayed because of a filter.

To change the order in which the columns appear in the output table, select
the column that you want to move. Click Move columns and select the
appropriate option. The order in which the columns are listed in the right pane
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of the Options tab determines the order in which the columns appear in the
output table.

To change the name or label of a column in the output table, use the Name
and Label boxes.

To remove columns from the right pane, select one or more columns and
click . To remove all columns that are currently displayed in the right pane,
click Remove all.

5 To run the flow, click & Fun,

Creating a Query in a Flow

Use the Query node to select, join, filter, and sort columns from a table in a flow. By
default, output for the Query node is written to a table in the Work library. Query
node output ports can be connected to a Table node, a Query node, or a SAS
Program node.

TIP You can also use the Branch Rows step and the Filter Rows step to
select a subset of rows from an input table. For more information, see
“Understanding the Steps That Subset Data” on page 138.

The Query node interface is mostly the same as the interface for stand-alone
queries. For more information, see Chapter 3, “Working with Queries,” on page 75.

To add a Query node from a flow toolbar:
1 Select Add = Query.

2 Connect the Query node to a data source by using a Table node, an Import
node, a Query node, or a SAS Program node.

TIP You can quickly add a Query node to the flow and connect the node
to an input data source by right-clicking the input data source and
selecting Add a query. Valid input data sources include a Table node or
the output ports of the operational nodes, including Import, SAS Program,
and Query.

3 Click the Query node, click the Options tab, and then select output columns.

Sorting Data

The Sort node enables you to order your data by the values of one or more
columns. By default, output for the Sort node is written to a table in the Work library.
Sort node output ports can be connected to Table, Query, and SAS Program nodes.

To sort a table:
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1 Click the Steps section of the navigation pane.
2 Expand the Transform Data folder and double-click the Sort node.

3 From the Libraries section of the navigation pane, drag the table that you want
to sort onto the Sort node. When the tooltip changes to Connect to input
port, drop the file.

4 Click the Sort node, and use the Options tab to add one or more columns. To
add a column, click the column that you want to add to the sort, and then click
Add to Sort. The order in which the columns are listed on the Options tab
determines which variable is the primary sort key, which variable is the
secondary sort key, and so on. The primary sort key is always the first variable in
the list.

]

Nads

e}
g
o

[ Options

| Filter ’O| [l Column Sort
4 CLASS

#name O ®age
@ Height i
Svioan: 0 eser

5 To specify the following optional arguments to the sort criteria, click Options on
the toolbar.

Specify the output order - specifies the order of the rows in the output data
set.

Duplicate rows - specifies whether to keep all rows that are in the output
table, including duplicate rows.

Force redundant sorting - sorts and replaces the data set and destroys all
user-created indexes for the data set.

Use tags to sort large data - reduces temporary disk usage by storing only
the BY variables and observation numbers in temporary files.

Click OK to save your changes.
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Optimizing Steps in a Flow

When you use the output of an operational node as the input to another node, it
might not be necessary to create and store the output table from the first node. You
can optimize the performance of your flow by combining the code generation of
adjacent nodes so that the table that is associated with the output port of the first
node is not created.

Note: The optimization option works only when the nodes that can be optimized are
run at the same time.

For example, you could use the Query step to calculate local sales data that you
want to append regularly to a regional sales table by using the Insert Rows step.
You can optimize the performance of your flow by combining the code that is
generated by the Query and Insert Rows nodes. When the code for the Query and
Insert Rows nodes is combined, the output table for the Query node is not explicitly
created.

To optimize the performance of your flow:
1 On the flow canvas, expand the Properties pane by clicking [Z].

2 Click @2 to turn on the Optimize steps option.

T SALES_TARGETSAlw x +

B Run = G| B B & ) Add = View v = Mar 26, 2021 02:59 PM

Flow Generated Code Submission

5 Properties
- T T p
(4]
PRDSALE Query Ir Name:
SALES_TARGETS.flw |
/Users/ My Folder/SALES_TARGETS.flw

Optimize steps @ @D
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Controlling the Submission Order of a

Flow

By default, the order of the nodes on the flow canvas determines the order in which
the nodes run. You can control the submission order by grouping connected nodes
into swimlanes, and then specifying the order of the swimlanes.

To specify the submission order:

1 On the flow canvas, expand the Submission Order pane by clicking & on the
right side of the canvas.

2 Click {@<2) to turn on the Enable submission order option. Each group of
connected nodes is organized into a separate swimlane.

S+ Flowfw x +

B Run =0 | B E| & "7 Add - View v S EEe

Flow Generated Code Submission

»
= CareerStats

> @ ©

BASEBALL Manage CareerStats swimlanes <~ @

Submission Order

Columns

2 Class Split Enable submission order

= | g
— Bl = +
-
Ord
CLASS Branch Rows D) Order

o o1

= Player Rpt
0 2
O 3

SAS Program

3 You can perform the following actions in the Submission Order pane:

To change the order in which the swimlanes are run, use the buttons on the
toolbar to move the swimlanes up and down the list. You can also drag
swimlanes to the flow canvas.

To move one or more nodes from one swimlane to another, select the nodes
and drag them to the appropriate swimlane. You can also cut, copy, and
paste nodes between swimlanes.

To add a new swimlane to the flow, click &£ on the Submission Order toolbar.

Swimlane N...

CareerStats
Class Split
Player Rpt
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To delete a swimlane and the associated nodes, select one or more
swimlanes from the list of swimlanes and click = on the Submission Order
toolbar.

To rename a swimlane, enter the new name in the Swimlane name column.
The name is updated on the flow canvas.

To refresh the arrangement of the nodes within swimlanes and remove empty
swimlanes, click & on the toolbar.

Note: When you disable the submission order feature, any changes that you have
made to swimlane names and order are not saved.

Running a Flow

To run all the nodes in a flow, click &= Run.

TIP By default, the order of the nodes on the flow canvas determines the
order in which the nodes run. You can control the submission order by
grouping nodes into swimlanes. For more information, see “Controlling the
Submission Order of a Flow” on page 171.

If you have grouped the nodes into swimlanes, you can run a single swimlane by
right-clicking the swimlane and selecting Run swimlane.

You can also run a subset of the flow by using the following buttons on the flow
toolbar:

=% - runs only the currently selected node in the flow.

= - runs the currently selected node and all nodes that occur downstream from
the currently selected node.

»= - runs all nodes that occur upstream from the currently selected node. The
currently selected node is not run.

Note: To cancel your flow, click Cancel on the toolbar. Currently processing nodes
might take a few minutes to be canceled.

You can view the automatically generated code and log for a flow by clicking the
Generated Code and Submission tabs on the flow canvas. The Submission tab
also displays any results and output data that are generated when you run a node. If
more than one output table is generated, you can use the output table drop-down
list to select which table to display.

TIP  You can interact with a flow while it is running by scrolling the flow
canvas and by clicking nodes and tabs on the flow canvas. You cannot
modify the flow or any node details until the flow is finished running.
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P *Flowjrflw x  +
B Run = &= & | B & G ) Add - View = == Dec1,202010:05 AM §
Flow Generated Code Submission
Code Log Results Output Date (2)
WORK HORSEPOWER ¥ Columns: 18 of 18 Total rows: 87 | Rows 1 to 87 :
v WORK.ALLCARS jo
& Make 'WORK.HORSEFOWER & Type & Origin & DriveTrain
1 Audi Aé 4.2 Quattro 4dr Sedan Europe Al |
2 Audi A8 L Quattro 4dr Sedan Europe Al
3 Audi 54 Quattro 4dr Sedan Europe Al
4 Audi RS 6 4dr Sports Europe Front
[# cars_comparison — 0O
Code Mode

BN T

© |data horsepowsr;

set sashelp.cars(where=(cylinders eq 8)) nobs=numobs;
format dollarsPerHorse dollarl2.2 runningAveragehorsepower 6.1;
g retain runninghorses;
¢ by make;
1o
11 if _n_ eq 1 then
12 runningHorses=0;
13 else runninghorses=runninghorses+horsepower;

To view the code or log that is associated with a particular node, right-click the node
and select Go to code or Go to log.

To run a saved flow as a background job, open the flow and click & on the toolbar.
For more information, see “Using the Background Submit Feature” on page 23.

or right-click the flow in the Explorer section of the navigation pane and select
Background submit.

SAS Information Catalog and SAS
Lineage Viewer Integration

SAS Studio flows are automatically indexed in SAS Information Catalog and SAS
Lineage Viewer. SAS Information Catalog enables you to capture and enrich
metadata for files, tables, and other information assets. This metadata is stored in a
catalog. You can search the catalog to find SAS Studio flows and other assets that
you need to meet your business goals.

To access SAS Information Catalog, select Discover Information Assets from the
Applications menu in the top left of the application window. For more information,
see SAS Information Catalog: User’s Guide.


http://documentation.sas.com/?docsetId=infocatug&docsetVersion=v_001&docsetTarget=titlepage.htm&locale=en
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SAS Lineage Viewer enables you to better understand the relationships between
objects in your SAS Viya applications. These objects include SAS Studio flows,
data, transformation processes, reports, and visualizations.

To access SAS Lineage Viewer, select Explore Lineage from the Applications
menu in the top left of the application window. For more information, see SAS
Lineage Viewer: User’s Guide.


http://documentation.sas.com/?docsetId=dmlinug&docsetVersion=v_001&docsetTarget=titlepage.htm&locale=en
http://documentation.sas.com/?docsetId=dmlinug&docsetVersion=v_001&docsetTarget=titlepage.htm&locale=en
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Overview of the Advanced Rank Step 228
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Examples: visible Property in JSON code 268
Troubleshooting: Custom Steps in Flows 269

What Is a Custom Step?

A custom step enables you to create a user interface for users at your site to
complete a specific task. Custom steps are saved to SAS Content, so they can be
shared with others at your site. Because custom steps are saved to SAS Content,
you can access them through the Explorer pane.

Custom steps are also available in the Steps pane. To access the latest version of a
custom step or new custom steps, click .

You can quickly create a custom step using the Designer interface, which appears
by default when you start a new custom step. Programmers can create steps by
adding JSON code to the Prompt Ul tab.

Note: The Custom Step functionality is available only if your site licenses SAS
Studio Analyst. Custom steps are not available in the Interactive perspective.

To view a sample custom step:

1 Open the Steps pane.
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2 Click and select Starter templates = Basic - Rank.

The Rank - Basic step opens in the Designer interface.

[8 StartPage & Rank-Basicstep x +

B E

Designer Prompt U Program

Control Library
+ Add Page

[9 Rank Options

Ta]

£ Filter contrals

COMMON

8- Check Box

= Drop-down List

2 Numeric Stepper
8= Radio Button Group
[= Section

T Text

[Z] Text Area

Text or Numeric Field

DATA

[] Create a new column for the ranked column

Properties: Page

| inPage ‘

Label:*

| Rank Options ‘

From the Designer interface, you can see that this task contains one page called
Rank Options. On this page, there are four common controls:

To view the JSON code for this task, click Prompt Ul.

an input table control labeled Select an input table

a column selector control labeled Select a column to rank

an output table control labeled Specify the output table

a check box control labeled Create a new column for the ranked column
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[ Start Page

Designer

=T W e

0o

[OJORO]

[0JO]

®

®

®

=1

@ Rank - Basicstep x  +

Prompt U Program
"pages": [
{
"id": "inPage”,
"type": "page",

"label™: "Rank Options”,
"children": [

{

"id": "inTable",

"type": "inputtable”,

"label”: "select an input table:",
"required”: true

"id™: "rankBy",

"type": "columnselector”,

"label”: "Select a column to rank:",
"table": "inTable",

"columntype": "n",

"min": 1,

"max": 1

"id": "outTable™,

"type": "outputtable”,

"label™: "Specify the output table:",
"required”: true

"id": "createlNewvVariables”,
"type": "checkbox",
"label"™: "Create a new column for the ranked column”

Uy

Here is an explanation of the code:

{

1 "pages": [

2 "id": "inPage",

Iltypell B llpage n ,

"label": "Rank Options",
3 "children": [

"id": "inTable",

"type": "inputtable",

"label": "Select input table:",
"required": true

n{ign. " rankBy" ,
"type": "columnselector",

"label": "Select a column to rank:

"table": "inTable",
"columntype": "n",
"min": 1,
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"max": 1

"id": "outTable",

"type": "outputtable",

"label": "Specify the output table:",
"required": true

"id": "createNewVariables",
"type": "checkbox",
"label": "Create a new column for the ranked

column"

}
1,

4 "values": {}

1 Pages can be used to organize controls into different categories. Pages appear
as tabs in the user interface. You must define at least one page.

2 The first (and only) page in this sample is the Rank Options tab. The label
property specifies the name of the tab as it appears in the user interface.

3 The Rank Options tab contains four controls:
an inputtable control labelled Select an input table
a columnselector control labelled Select a column to rank
an outputtable control labelled Specify the output table
a checkbox control labelled Create a new column for the ranked column

For more information about each control, see “Syntax for Custom Steps” on
page 235.

4 For some controls, you can specify the values that appear in the user interface
or a default value. Those values would appear in this section. This simple
example does not specify any values.

Create a Custom Step

The easiest way to create a custom step is to use the Designer. However, you can
also write JSON code in the Prompt Ul tab.

To create a custom step using the Designer:

1 In the Steps pane, click and select Custom step quick start.

In the workspace, a Custom Step.step tab opens.

2 On the Designer tab, add controls by dragging and dropping the controls into
the workspace. (You can also add controls by double-clicking the control.)
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3 When you add a control, specify the properties for that control.
In this screenshot, the check box control has these properties:
a unique ID
a label

a check box to specify whether the check box control is checked by default

Data Controls Dependencies Output Properties: Check Box

v Check box control

| checkbox_control

Use a check box to choose between two opposite states, actions, or values.

[ Check box

Bl
-

| Check box

> Drop-down list control
[] Checked by default

> Numeric field controls > Dependencies
> Radio button group control

> Section control

> Text contro

> Text area control

> Text field controls

4 (Optional) Specify the dependencies for the selected control. For more
information, see “Understanding Dependencies” on page 257.

5 (Optional) To define the metadata for input and output ports on custom step
nodes in the flow, click . For more information, see “Specify Port Details for

Input and Output Tables in a Flow” on page 199.

6 To validate that your code is correct and to view the controls in the user
interface, click Preview. The user interface opens in a new tab in the workspace.

Here is the user interface for the Rank - Basic step.
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(0] Input and cutput tables do not display in flows; they will display a5 ports.
Rank Cpticns

Selectan input table: *

Select a column to rank: *
@ Add numeric columnis)
2 Columns reguired: 1
Specify the cutput table: *
E

[] Create a new column for the ranked column

7 After you have created the user interface on the Designer tab, open the
Program tab and add the SAS code for the step. After you add the custom step
to a flow and the flow runs, the SAS code runs. When the flow runs, macro
variables are generated for each control on the Designer tab. When writing the
SAS code, use the macro variables reference the prompts. (To view the JSON
code for each control, open the Prompt Ul tab. Each control has a unique ID.)

Program

e TR TR < WV S

[
WOk @
[0

14

Hx*333#3!#333*x*ﬂx!*xkﬂ*x*#k!ﬂx!#ﬂxﬂ*Kxﬂx!*#ﬂﬂ*xx*xxﬂx!#ﬂxﬂ*Kx
Generate a PROC RANK requiring a single rank variable and
optionally creating a new variable for the rank result.

SRR R R R R R R R R R R S SR R R R R R R R R R e R R R R R R R
/

/* The %IF checks to see if the checkbox is checked and, if so,
generates a RANKS statement to create a new variable. */

proc rank data=&inTable out=8&outTable;
var &rankBy_1 name;
%#if &createNewVariables = 1 %then Xdo;
ranks rank_&rankBy 1 name;
Hend;
run;

{*More information about prompt controls and generated macro
variables is available in the sample controls custom step.*/

8 To save the custom step to SAS Content, click =] or|m=

L=l e |

The new custom step (called Example in the following screenshot) appears in
the Custom Steps folder in the Steps pane.
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i
Stepe

[* - %
o

(L)

4™ Custom Steps
‘8- Example
48 Data {Input and Cutput)
B Export
H File
¥ lmport

Adding Controls to a Custom Step

Using the Designer to Add Controls

The Designer interface is the quickest way to create or edit a custom step. When
you add controls, SAS Studio generates the JSON code for the step, so you do not

need to know JSON to create a custom step. For each control, some properties are
required while others are optional.

If you are familiar with JSON code, you can also create a custom step by writing this
code yourself. For more information, see “Syntax for Custom Steps” on page 235.

Page Control

Every custom step requires at least one page. To view an example of a page
.*.
control, click and select Sample controls.

In this example, Data, Control, Dependencies, and Output are all pages.
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c Data Controls Dependencies D Properties: Page

D
v Input data control
| pagel |
Use the input table control to select a source table. In flows, input table
controls are represented as input ports. An input table is required for this Label: *
example.
| Data |

]

ar]

v Column selector controls

Use the column selector control to add columns from a linked input table.
You can control how many columns can be added, the type of columns, and if
columns can be reordered or not.

For each page control, you must specify these properties:

(required) a unique ID.

(required) a label for the page. This label appears as a tab name in the custom
step.

For the JSON syntax, see “page” on page 238.

Section Control

Use section controls on a page to organize your prompts. These sections can be
expanded and collapsed to show and hide controls.

. . |
To view an example of a section control, cI|c and select Sample controls.

The Data page contains a section called Input data control.
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Data Controls Dependencies Qutput

v Input data contro

Use the input table control to select a source table. In
flows, input table controls are represented as input ports.
An input table is required for this example.

i}

g

5]

)

3]

v Column selector controls

Use the column selector control to add columns from a
linked input table. You can control how many columns can
be added, the type of columns, and if columns can be
reordered or not.

Eh

=h

Properties: Section

‘ section_data |

‘ Input data control |

Open by default

> Dependencies

These properties are available for the section control:

(required) a unique ID.

a label for the section. If this value is blank, no label appears next to the expand

or collapse icon.

whether the section is expanded or collapsed. Because the Open by default
check box is selected in the Properties pane, the Input data control section is
open by default in sample controls. As a result, the end user sees the controls in
that section when the user first opens the Data tab.

For the JSON syntax, see “section” on page 239.

Check Box Control

Use a check box control to toggle functionality on and off.

To view an example of a check box control:

1 Click and select Sample controls.

2 Then click the Controls tab and expand the Check box control section.
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[] Check box

> Section control

> Text contro

> Text area contro

> Text field controls

Data Controls

v Check box control

Use a check box to choose between two opposite states, actions, or values.

> Numeric field controls

Dependencies Output Properties: Check Box

| checkbox_control

Eb
-

| Check box

> Drop-down list control

[]Checked by default

> Dependencies

> Radio button group control

These properties are available for the check box control:
(required) unique ID
a label
whether the check box is selected by default

For the JSON syntax, see “checkbox” on page 240.

Column Selector Control

Use the column selector control to enable the user to select a single column or
multiple columns.

To view examples of column selector controls:

1 Click and select Sample controls.

2 On the Data tab, expand the Column selector controls section.
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v Input data control

Use the input table control to select a source table. In flows, input table
controls are represented as input ports. An input table is required for this
example.

aEl

Properties: Column Selector

| colSelector_single

| Select a single column:

v Column selector controls [m]
Use the column selector contral to add columns from a linked input table.
You can control how many columns can be added, the type of columns, and if Select the source table (input_ta...
columns can be reordered or not.
5 a single column mt ¢ "“" N

acter columns: [JAllow ordering of columns

| All types v |

nns: @

B+ Add Many

These properties are available for the column selector control:

(required) a unique ID.
a label.

(required) a link to the input table that contains the columns that the user can
select.

the valid column type. Use this option to specify whether users can select
character or numeric columns or whether either type is allowed.

whether the end user can specify the order of the columns. For example, if the
custom step is ranking data, you might want to allow the user to specify the order
of the selected columns.

the minimum and maximum number of columns that can be selected. If the
minimum value is greater than zero, the user must specify a value for the column
selector control.

the column names that appear by default in the column selector control. To
reduce user error, you might want to provide the user with a list of valid column
names. The user sees these values as a list of check boxes in the column
selector control. In the Properties pane, you can add these column names
individually or click Add Many to add several values at the same time.

For the JSON syntax, see “columnselector” on page 241.

Drop-Down List Control

Use a drop-down list control to provide a list of values that the user can choose

from.

To view an example of a drop-down list control:
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1 Click and select Sample controls.

2 Then click the Controls tab and expand the Drop-down list control section.

Data Controls

> Check box control

v Drop-down list control b

Use a drop-down list control when you want to display a menu containing a list | Drop-down list: |

of choices.

Dependencies Output Properties: Drop-down List

| dropdown_contro |

&t [ Required

v Add and organiz

i)

> Numeric field controls | |

> Radio button group control 0 Value
> Section control (] | Value 1 ‘
(] | Value 2 ‘

> Text contro

> Text area contro

> Text field controls

i

B+ Add Many

These properties are available for the drop-down list control:
(required) a unique ID.
a label.

the values to appear in the drop-down list. In the Properties pane, you can add
these values individually or click Add Many to add several values at the same
time.

In some cases, you might want to map a value to a label. The value is what is
returned as the value of the macro variable in the flow when the corresponding
label is selected from the drop-down list. To map values to the labels that appear
in the drop-down list, click . Now you can specify a label for each item in the

drop-down list.
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Properties: Drop-down List

My *

dropdown_control

Labe

Drop-down list:

By Add Many =
] Value Label
] Value 1
] Value 2

ymf = + Fore

the default item. This value appears in the drop-down list control when the user
first sees the option. If no value is specified, the drop-down list is blank by
default.

whether a value is required for this control in order for the step to run.

any placeholder text that should appear when there is no value selected in the
drop-down list control.

For the JSON syntax, see “dropdown” on page 243.

Input Table Control

Use the input table control to select the table to use to run the step.

To view an example of an input table control:

1 Click and select Sample controls.

2 On the Data tab, expand the Input data control section.
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Data Controls Dependencies

v Input data contro!

Use the input table control to select a source table. In flows, input table controls
are represented as input ports. An input table is required for this example.

Select the source table:

Output

Ta)

» Column selector controls

> New column control

Properties: Input Table

D:*

| inpui_table

| Select the source table:

M Required

> Dependencies

These properties are available for the input table control:

For the JSON syntax, see “inputtable” on page 245.

New Column Control

(required) a unique ID.

whether a value is required for this control in order for the step to run.

any placeholder text that should appear when the control is empty.

Use the new column control to create a column for the output.

To view an example of a new column control:

1 Click and select Sample controls. The Designer opens.

2 On the Data tab, expand the New column control section.

the default value for this control. You must specify both the library and the table
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Use the column selector control to add columns from a linked input
table. You can control how many columns can be added, the type of
columns, and if columns can be reordered or not.

v New column control

Use a new column control to add a column to an output table. You can
define the default column properties and specify whether these
properties can be edited by the user of the custom step. If the properties
can be edited, the user clicks the Edit icon to open the Column
Properties window and edit any properties.

-

Eh

Eh

Properties: New Column

| newcolumn_control

Labe

| Add a new column:

[JRequired

Lretault column name

These properties are available for the new column control:

(required) a unique ID.

a label.

(required) whether the user must create a column.

the default name for the new column.

the default label for the new column.

the default type (either character or numeric) for this column.

the default length.

the default format that specifies how the values in the column are displayed.
the default informat that specifies how the values in the column are read.

whether all column properties can be displayed. If you select the Allow
displaying of all column properties check box, the step user can open the
Column Properties window by clicking the icon next to the new column

control.

whether column properties are read-only. If you select the Column properties
are read-only check box, no column properties (including the name) can be
edited. The check box is enabled only if a default column name is provided.

the placeholder text that appears in the control when the field is blank.

For more information, see “New Column Control” on page 189.
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Number Field Control

Use the number field control to specify a numeric value for an option.

To view an example of a number field control:

1 Click and select Sample controls.

2 Then click the Controls tab and expand the Numeric field controls section.

191

Data Controls Dependencies Output

> Check box control

> Drop-down list control

er a number between 0 and 100

Use a numeric stepper to move through numbers at a specified increment by
using the up and down arrows. The default value is 10. The minimum value is
0, and the maximum value is 20.

> Radio button group control

> Section control

Properties:

D:*

| numericfield_contro

| Numeric field:

v Numeric field controls mt 4
Use a number field to input a numeric value. The minimum value is 0, and the [JRequired
maximum value is 100. When the field is empty, placeholder text provides
instructions to the user. Type
Numeric field w4 | Numeric v

[JExclude minimum in range

Maximum value

These properties are available for the number field control:

(required) a unique ID.
a label.

(required) a type of numeric.

any placeholder text that should appear when the control is empty.

whether a value is required for this control in order for the step to run.

the default value for this control.

the minimum and maximum values allowed. You can also specify whether to
include the minimum and maximum value in the range.

For the JSON syntax, see “numberfield” on page 248.
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Numeric Stepper Control

Use the numeric stepper control to specify the step increment for a value.

To view the numeric stepper control:

1 Click and select Sample controls.

2 Click the Controls tab and expand the Numeric field controls section.

Data Controls Dependencies Output Properties: Numeric Stepper
O
> Check box control
| numstepper_contro
> Drop-down list control e
s - | Numeric stepper:
v Mumeric field controls m t 4
Use a number field to input a numeric value. The minimum value is 0, and O Requn.ed
the maximum value is 100. When the field is empty, placeholder text [ Allow integer values only
provides instructions to the user.
- | 10
Enter a number between 0 and 100,
Use a numeric stepper to move through numbers at a specified Minimum value
increment by using the up and down arrows. The default value is 10. The | 0
minimum value is 0, and the maximum value is 20.
MNumeric stepper: w t Maximum value
| 20
> Radio button group control Step size:

> Section control

> Dependencies

These properties are available for the numeric stepper control:
(required) a unique ID.
a label.
whether a value is required for this control in order for the step to run.
whether only integer values are allowed.

the default value for this control.

the minimum and maximum values allowed. The minimum and maximum values
are included in the range of values that the user can specify in the custom step.

the step size. The default step size is 1.

For the JSON syntax, see “numstepper” on page 250.
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Output Table Control

If your custom step generates output, you need an output table control so that the
user can specify the name and location of this table.

To view an example of an output table control:

1 Click and select Sample controls.

2 In Designer, click the Output tab.

Data Centrols Dependencies Output Properties: Output Table

v Qutput data contro m]
_ _ | output_table |
Use the ouput table control to specify an output table. In flows, cutput
table controls are represented as output ports.
Output data contro
oot | Output data control:

a]

M Required

> Dependencies

These properties are available for the output table control:
(required) a unique ID.
a label.
whether a value is required for this control in order for the step to run.
any placeholder text that should appear when the control is empty.

For the JSON syntax, see “outputtable” on page 251.

Radio Button Group Control

Use a radio button group control to specify a list of values that the user can choose
from.

To view an example of a radio button group control:

1 Click and select Sample controls.

2 Click the Controls tab and expand the Radio button group control section.
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Data Controls Dependencies

» Check box control
> Drop-down list control
> Mumeric field controls

v Radio button group control

Use a radio button group control to display a list of mutually exclusive

choices as radio buttons.
Radio button group

0O Value 1

(O Value 2

(O Value 3

> Section control

> Text contro

> Text area contro

Eb

Properties: Radio Button Group

D:*

| radiogroup_control

By Add Many

[ Value Label

O (v | [Vvale:
O [v | [value2
O [v | [values

| Value 1

These properties are available for the radio button group control:

(required) a unique ID.

a label.

the option names. In the Properties pane, you can add these values individually

or click Add Many to add several values at the same time.

In some cases, you might want to map a value to a label. The value is what is
returned as the value of the macro variable in the flow when the radio button with
that label is selected. To map values to the labels that appear as radio buttons,

click . Now you can specify a label for each radio button.
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Properties: Radio Butten Group

ID:*

radiogroup

Labe
Colors
Add and organize items:
Py Add Many =
[ Value Label
Il FFOO00 Red
[ FFAROQ Orange
] FFFFOO Yellow
] O0FFOO0 Green

Default item:*

Red v

the radio button selected by default. When you are defining the step, the default
is the first item that you defined in the table.

For more information, see “radiogroup” on page 253.

Text Control

Use the text control to provide instructional text for the end user.

To view an example of a text control:

1 Click and select Sample controls.

2 Then click the Controls tab and expand the Text control section.
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Data Controls Dependencies Output Properties: Text

> Check box control

text_control

> Drop-down list control

Use the text control to provide static

> Numeric field controls explanatory text

> Radio button group control

> Section control

v Text contro > Dependencies

Eh

Use the text control to provide static explanatory text.

> Text area control

> Text field controls

These properties are available for the text control:
(required) a unique ID
the explanatory text to display to the user

For the JSON syntax, see “text” on page 253.

Text Area Control

Use the text area control to enter or edit multiple lines of text.

To view an example of a text area control:

1 Click and select Sample controls.

2 Then click the Controls tab and expand the Text area control section.
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Data Controls Dependencies Output

> Check box control

> Drop-down list control

> Numeric field controls

> Radio button group control
> Section control

> Text control

v Text area contro

Text area:

Use a text area control to enter or edit one or more lines of text.

Eh

Properties: Text Area

D:*

| textarea_control

| Text area:

[ Required

> Dependencies

These properties are available for the text area control:

(required) a unique ID

a label

the default text that should be displayed when the control first appears

any placeholder text that should appear when the control is empty

whether a value is required for this control in order for the step to run

For the JSON syntax, see “textarea” on page 254.

Text Field Control

The text field control enables the end user to provide text input.

To view an example of a text field control:

1 Click and select Sample controls.

2 Then click the Controls tab and expand the Text field control section.



198 Chapter 5 / Working with Custom Steps

Properties:
> Drop-down list control

D:*
> Numeric field controls | textfield_control |
> Radio button group control -

| Text field: |
> Section control

CRequired
> Text contro Type

| Text v |

> Text area contro

v Text field controls

An example of a basic input text field. Default value:

Text field

acenolder text

Eh
-
+~

An example of a validation text. A regular expression of 5 characters has been

applied.

aation

> Dependencies

These properties are available for the text field control:
(required) a unique ID
a label
(required) the type, which should be text
any placeholder text that should appear when the control is empty
whether a value is required for this control in order for the step to run

the default text that should be displayed when the control first appears

You can also use the text field control to create validation text. For this type of
control, you use a regular expression to specify that pattern of acceptable text in
order for the field to be in a valid state. An example of a regular expression is \w{5}.
Valid entries must contain five alphanumeric characters.
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> Drop-down list control

> Numeric field controls

> Radio button group control

> Section control

> Text contro

> Text area contro

v Text field controls

An example of a basic input text field.

Text field

An example of a validation text. A regular expression of 5 characters has been
applied.

Eh
-

Validation:

Properties:

D:*

| validationfield_control

| Validation:

[ Required

Type

| Validation

> Dependencies

These properties are available for validation text:
(required) a unique ID
a label

(required) the type, which should be validation

the regular expression to use to determine whether the pattern of text for a valid

value

whether a value is required for this control in order for the step to run

the default text that should be displayed when the control first appears

For the JSON syntax, see “textfield” on page 256.

Specify Port Details for Input and Output

Tables in a Flow

When you add a custom step to a flow, the controls for the input table and output
table are represented as ports. By default, the port name for input and output tables

is the ID that you specified in the JSON code.

Follow these steps to understand port details for input and output tables:

1 On a new Custom Step.step tab, add an input table control and an output table

control.
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PromptUl  Frogrsm

Control Library
+ Add Page

(G Page1

£ Filter controls ‘

8~ Radio Button Group
[= Section

T Text

[Tl Text Area

Text or Numeric Field
DATA

=% Column Selector
Hinput Table

B4 New Column

B3 Output Table

no bel 1* Properties: Output Table

| I8 -
‘ outputtable1 ‘

Qutput table label 1* o ot

‘ ‘ B | Label:

‘ Qutput table label 1

B Required

» Dependencies

Click the Prompt Ul tab to view the generated JSON code.
{

"pages": [
{
"id": "pagel",
"type": "page",
"label": "Page 1",
"children": [
{
1"id": "inputtablel",
"type": "inputtable",
"label": "Input table label 1",
"required": false,
"placeholder": ""

2 "id": "outputtablel",

"type": "outputtable",

"label": "Output table label 1",
"required": false,
"placeholder": ""

] I
"values": {
"inputtablel": {
n 1ibrary" R nn ,
||table" B nmn
}I
"outputtablel": {
"library": "',
||table" B nmn
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1 The unique ID for the input table control is inputtable1.

2 The unique ID for the output table control is outputtable1.

2 Click to open the Port Details pane.

Designer  PromptUl  Progrem

Control Library

+ Add Page ‘ M |
(B Page 1 Output table labsl 1

\ =
LD Filter controls ‘

8= Radio Button Group
[E Section

T Text

[Z] Text Area

[0 Text or Numeric Field
DATA

=% Column Selector
Hinput Table
B4+ New Column

B3 Qutput Table

Eh

» ¥
Port Details

When a custom step is added to a flow, the
input and output tables are represented as
perts and need additional information.

Uy

[% Sync port details

v Input Tables

ID Port Name

No inpbut data controls discovered.

v Output Tables

For each output table, provide a name and
define the column structure.

ID Port Name

No outout data controls discovered.

»
Port Details

When a custom step is added to a flow, the
input and output tables are represented as
ports and need additional information.

™ Sync port details

v Input Tables

1D Port Name

input... inputtable1 *

v Output Tables

For each output table, provide a name and
define the column structure.

1D Port Name

outp... outputtable *

To view the input and output ports, click Sync port details.
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The port name is the same as the ID that you defined for the control, such as
inputtable1 and outputtable1. This is the name that appears for the port in the
flow. You might want to change the name to make it more user friendly.

4 To change the port name for the input or output table, enter the new name in the
Port Name field.

To change the name and add a description, click IZ| For output tables, you can

also define the column structure of the output port. For more information, see
“Defining the Column Structure for the Output Port of the Custom Step” on page
202.

After the custom step has been added to a flow, the port name appears when you
hover your mouse pointer over the input port or output port for the custom step. This
screenshot shows an example for an input port.

[G StortPage & Rank - Basic.step T *Flowflw =+

B Run il ) Add -+ View ¥

Flow Generated Code Subrnission

=
Ra Input Teble for Rank Step |

1 InputTable for Rank Step 1 -0
Input Fore
Marme:

Input Table for Rank Step 1

Descripticn:

Source table

Defining the Column Structure for the
Output Port of the Custom Step

Understanding the Column Structure for the Output
Port

You can define the column structure for the output table of a custom step. By
defining the column structure, the user of the step knows which columns are



Defining the Column Structure for the Output Port of the Custom Step 203
available to any nodes downstream in the flow, without running the step to generate
the output table.

In this example, the Height and Weight columns are available from the output port of
the Rank - Advanced custom step.

[s StartPage @ Rank - Advanced.step P *Flowiw x  +

v
P
5

fo]

2]

]
I

o

(s

3

|

]_
o
g
a
2
4
il

(nofilter) + | [©
T | Name Label Type Length Format Informat H
1 Height @ Numeric 8
S
2 Weight @ Numeric 8

Specify the Column Structure for the Output Port

To specify the column structure on the output port for a custom step in a flow:

1 In your custom step, click to open the Port Details pane.

2 To view all the input and output ports for the custom step, click Sync port
details.

3 Under the Output Tables heading, click IZI The Output Table Metadata window

appears.

4 Use the drop-down lists to define the column structure of the output table.

Drop columns lists any column selector controls that are defined in the step.
This example shows the Select a single column (colSelector_single)
control. As a result, the column structure for the output port includes all
columns of the input data except for the column that is selected in the Select
a single column control in the custom step.
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v Define the column structure of the output table @
Drop columns = Mew column
Data Controls Linked Input Control Publish
, Selectasingle column: Select the source table: Drop

Keep columns lists any column selector controls that are defined in the step.
This example shows the Select a single column (colSelector_single)
control. As a result, the column structure for the output port includes only the
column selected in the Select a single column control in the step.

v Define the column structure of the output table @
Keep columns New column ¥
Data Controls Linked Input Control Publish
. Selectasingle column: Select the source table: Keep
5 |5 colSelector sinale O inbut table

New column lists any new column controls that are defined in the step. This
example shows the New column label 1 (newcolumn1) control. As a result,
the column structure for the output port includes this new column.

v Define the column structure of the output table @
Drop columns * Keep columns - All columns
Data Controls Linked Input Control Publish
_ MNew column label 1 MNew
EI+ [: newcalumn

All columns lists any input table controls that are defined in the step. This
example shows the Select the source table (input_table) control. As a
result, the column structure for the output port includes all columns from that
input table.
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v Define the column structure of the output table @
MNew column ¥

Data Controls Linked Input Control Publish

_ Selectthe source table: All

Note: If you select a control from one drop-down list, that control is removed as
an option from the other drop-down lists. For example, if you select a column
selector control from inputtable1 from Drop columns, any other column selector
controls from inputtable1 are not available from Keep columns. Also,
inputtable1 is not available from All columns.

5 Save your custom step.

Example: Define Column Structure -
Advanced Custom Step

Overview of the Define Column Structure -
Advanced Custom Step

The Define Column Structure - Advanced step shows you how you can define the
column structure for the output port for a custom step. This example includes these
controls:

an input table control. Use this control to select the data to use as input for the
step. When the step is in a flow, this control is available when you click the input
port.

two column selector controls. Use these controls to select columns from the
input table. Because you want to make these columns available in the column
structure of the output data port, the publish type for these columns is Keep.

an output table control. Use this control to specify the name and location of the
output table.

a new column control. Use this control to define a new column. In order for this
column to be available in the column structure of the output port, the publish type
must be New.

_*
To open this sample step, click and select Starter templates = Advanced -
Define Column Structure.
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(% StarPage % Define Column Structure - Advenced sezp x =+
® [ Povion R
Designer  PromptUl  Program
Control Library Column Structure Controls More Details Properties: Page
Uy

+AddPage @ H Before running a flow, do you want to build the column structure for the output port of a D

custom step and make the column structure available to nodes connected downstream? |
[9 Column Structure Controls
[ More Details You can define the column structure for certain data controls (such as input table, column
selector, and new column) by specifying the publish type. For more information about how
you define the calumn structure and about the publish type, see the "More Details” tab

colStructurePage |

[ Column Structure Controls |

nput table: *
D Filter controls ‘ ‘ Y ‘.,-_“
COMMON In this sample, the two column selectors have a publish type of Keep. When added to the
flow and columns are selected, the columns are immediately added to the Column
&= Check Box Structure pane of the output port.

B} Drop-down List

= Numeric Stepper

8= Radio Button Group

[E Sectien ditional columns

T Text
[T Text Area

[ Text or Numeric Field

How to Create This Step

Step 1: Define the Controls

1 In the Steps pane, click
Step.step tab opens.

and select Custom step quick start. A new Custom

2 In the Control Library, scroll to the DATA heading. Double-click Input Table to
add an input table control to the canvas.

3 In the Properties: Input Table pane, enter Input table: as the label.
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Properties: Input Table

My, ®

| inputtable1 |

Lapbel:

| Input table: |

Required

Default library:

» Dependencies

4 In the Control Library, scroll to the DATA heading. Double-click Column Selector
to add a column selector control to the canvas.

5 Modify these properties in the Properties: Column Selector pane.
In the ID field, enter colSel Keepl.
In the Label field, enter Select a column:.

From the Link to input table drop-down list, select Input table
(inputtable1).

In the Maximum columns field, enter 1.

Properties: Column Selector

Input table
| | D:*
| colSel_Keep1 |
Select a column m t
@ Add column(s Label:

Select a column: |

*

Link to input table

| Input table (inputtable1) v |

Column type:

| All types v |

[] Allow ordering of columns

Minimum columns: @

| 0 | »

Maximum columns: @

v| 1 |A
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6 In the Control Library, scroll to the DATA heading. Double-click Column Selector
to add a column selector control to the canvas.

7 Modify these properties in the Properties: Column Selector pane.
In the ID field, enter colSel Keep2.
In the Label field, enter Select additional columns:.

From the Link to input table drop-down list, select Input table

(inputtable1).
. Properties: Column Selector
| colSel_Keep2 |
Sele olurr
G Add column(s Label:
Select additional columns: |
Selec mn m t
Ce A Link puttable: ™
| Input table (inputtable1) v
| All types v

[J Allow ordering of columns

mum columns: @

| . | ~
ax 1 u 50 (@

| 0 | ~

8 In the Control Library, scroll to the DATA heading. Double-click Output Table to
add an output table control to the canvas.

9 In the Properties: Output Table pane, enter output table: as the label.
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)
Eb

5]

Properties: Output Table

| outputtablel

| Output table:

Required

> Dependencies

10 In the Control Library, scroll to the DATA heading. Double-click New Column to

add a new column control to the canvas.

11 Modify these properties in the Properties: New Column pane:

In the ID field, enter newColumn.

In the Label field, enter New column:.

From the Default type drop-down list, select Character.

In the Default length field, enter 3.

Select the Allow displaying of all column properties check box. Selecting
this check box enables the user to edit the column properties when the step

is in a flow.
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Input table
Select a column:
QA
Select additional columns:
QA
Qutput table:*
| =]
New column: w t
| | *

Properties: New Column

D:*

| newcolumn

| MNew column:

[JRequired

Default column name:

Default type:

| & Character

Default informat:

Step 2: Define the Publish Type

Now that you have created the user interface for the step, you need to specify the

publish type for the column on the output port.
1 Click to open the Port Details pane.
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E

pd ¥
Port Details

When a custom step is added to a flow, the
input and output tables are reprasented as
ports and need additional infermation.

Ui

[% Sync port details
v Input Tables
ID Port Name
Mo inout data controls discovered.

v Qutput Tables

For each output table, provide a name and
define the column structure.

ID Port Name

Mo outout data controls discovered.

Click Sync port details. The Port Details pane updates to display the input table
control and output table control that you defined in the step.

To define the column structure for the output port (outputtable1), click El The

Output Table Metadata opens.

From the Keep columns drop-down list, select these data controls:

Select a column:(colSel_Keep1)

Select additional columns: (colSel_Keep2)

From the New column drop-down list, select New column: (newcolumn).
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Output Table Metadata x

v Details

ID:

outputtablel

Port name:*

outputtable1

Description:
v Define the column structure of the output table @
Data Controls Linked Input Conirol Publish
, Selecta column: Input table: Keep
= . colSel_kKeespl D: inputtable

Select additional

Input table: Kee
+ columns: P P
ok colSel_KeepZ D: inputtable1
_ Mew column: New
2+ D neweolumn
Foc]
6 Click OK.

Step 3: Save the Step

The code for your new custom step is complete. To save this custom step, click .
You want to save this step to a folder in SAS Content. Enter Column Structure
Example as the name of the step.

After you click Save, the Column Structure Example step appears in the Custom
Steps folder in the Steps pane.
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Using This Step in a Flow

To add the Column Structure Example step to a flow:
1 From the main menu, select New = Flow. A blank flow opens.

2 To add the Column Structure Example step to the flow, drag and drop the
Column Structure Example step from the Steps pane.

[6 StartPage P *Flowflw x G Define Column Structure - Advanced.step +
> Run - = B & &% . Add - View =
Flow Generated Cods Submission

L=

Qs

e

et =
Column
Structure...
- 0O

8- Column Structure Example

Page 1 Node

At the bottom of the canvas, you see the user interface that you defined when
creating the step.
However, the controls for the input table and output table do not appear in the

step. When a step is used in a flow, the input and output controls are shown as
ports. The input data for the step is determined by the table that is connected to

the input port.
3 Add the Sashelp.Class data source to your flow.

4 To specify that Sashelp.Class is the input data source, create an arrow from the
CLASS node to the input port for the Column Structure Example node.
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B Run = = 2 E & “) Add View v s [=]
Flo Generatad Code Submission
—
-3-
Column
Structure...
5 On Page 1 of the Column Structure Example, specify information for the column
selector controls and the new column control.
For the Select a column field, click . In the Column Selection window,
select Age and click OK.
For the Select additional columns field, click . In the Column Selection
window, select Height and Weight. Click OK.
Next to the New column field, click E In the Column Properties window,
enter Average as the column name and click OK.
B> Run = 5 = = = o ) Add - View v =]

Flow

Generated Code
Generated Code

Submission

—~
-‘9’-

Column
Structure...

electac m] +
@ Age

elect additional colu +
[J @ Height

] @ Weight

Average | e

6 Click the output port for the Column Structure Example node. Without running

the flow, the Age, Height, Weight, and Average columns are available from the
output port. You can now use these columns as input for nodes downstream in
the flow.
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B Run E = )

N e =
Add - View ¥ = |2
Flow Generated Code Submission
% Ej
CLASS Column =
Structure... =

i} outputtable1 1

— O
Column Structure Preview Data Qurput Port
(nofilker) ~ || 0O

T MName Label Type Len... Format Informat H
1 Age @ Numeric 8

2 Height @ Numeric ]

3 Weight @ Numeric 8

4 Average & Character

Example: Create the Simple Rank Data
Step

Overview of the Rank - Basic Step

This example creates the simple rank data using the Designer. To view this step,

| |
click and select Starter templates = Basic - Rank step.
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[§ Start Page @ Rank - Basicstep x  +
Designer Prompt U Program
10
2@ "pages": [
30 ! Uiy
4 "id": "inPage",
5 "type": "page”,
6 "label™: "Rank Options”,
7@ "children": [
g e {
9 "id": "inTable",
18 "type": "inputtable”,
11 "label”: "select an input table:",
12 "required”: true
132 1,
14 © {
5 "id™: "rankBy",
16 "type": "columnselector”,
17 "label”: "Select a column to rank:",
13 "table": "inTable",
19 "columntype": "n",
L] "min": 1,
21 "max": 1
22 1.
23 @ {
24 "id": "outTable™,
5 "type": "outputtable”,
26 "label™: "Specify the output table:",
27 "required”: true
28 1.
2% @ {
38 "id": "createlNewvVariables”,
31 "type": "checkbox",
32 "label"™: "Create a new column for the ranked column”
32 }
34 ]
5 }
36 1
a7 )]

Step 1: Create the Rank Options Tab with Four
Controls

In this part of the example, you create the Rank Options tab that contains the four
controls for this task.

1 In the Steps pane, click and select Custom step quick start. A new Custom
Step.step tab opens.

2 In the Properties pane for the page control, enter Rank Options as the label.
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[6 StartPage & *Custom Step.ste
&
Designer  PromptUl  Frogrem

Control Library
+ Add Page

[9 Rank Options

£ Filter controls

COMMON
B= Check Box
) Drop-down List
% Numeric Stepper
8= Radic Butten Group
[= Section
T Text
[Z] Text Area

Text or Numeric Field

DATA

% Column Selector

]

Preview [

Properties: Page

o U

| pagel ‘

Label:*

| Rank Options ‘

Add controls to the canvas to build your step.

By default, any new custom step includes JSON code for one page. (All steps
must contain one page.) To view the JSON code generated for the Rank Options
page, click the Prompt Ul tab.

{
"pages": [
{
"id": "pagel",
"type": "page",
"label": "Rank Options",
"children": []
}
]
}

In the Designer, add an input table control.
In the Properties: Input Table pane, specify these values:
For the label, enter Sselect an input table:

Select the Required check box to specify that a user must select an input
table for this step to run. A red asterisk indicates that a value is required for
the specified control.
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[5 Start Page ‘@ *Custom Step.step x +
& | Pevien Y
Designer Prompt U Program
Control Library - = Properties: Input Table
ele nput (]
+ Add Page .|‘|:|‘ D:=
[3 Rank Options ‘ inputtable1 |
Select an input table: |
Required
D Filter controls —

[£1 Drop-down List

I Numeric Stepper

8= Radio Button Group

[= Sectien
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To view the generated JSON code, click the Prompt Ul tab.

"pages": [
{

"id": "pagel",

"type": "page",

"label": "Rank Options",

"children": [

1
2 "id": "inputtablel",
"type": "inputtable",
4 "label": "Select an input table:"

5 ‘"required": true,

w

6 "placeholder": ""

] !
"values": {{
"inputtablel": {
"library": "n,
"tablen: "1

1 The new control is added to the children property. Add an opening curly
bracket for the new child.

2 Specifies the id for the new control. IDs must be unique. For this example,
the id is inputtable1.

3 The control type is inputtable.
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The label property displays the text that you entered in the Properties pane:
Select an input table:.

Because you selected the Required check box in the Properties pane,
“required”: true isin the JSON code. If you do not select this check box,
"required": false appears in the JSON code and a blank value is
considered a valid value.

You did not specify a value in the Placeholder text field on the Properties
pane, so in the JSON code, the placeholder property is set to blank.

Specify a closing curly bracket to end the code for the input table control.

In the Designer, add a column selector control to select the column to rank.

In the Properties: Column Selector pane, specify these properties:

For the label, enter Select a column to rank:.

From the Link to input table drop-down list, select Select an input table
(inputtable1).

From the Column type drop-down list, select Numeric. Only numeric
columns are allowed in this field.

In the Minimum columns field, enter 1. To run this step, the user must
specify at least one column. A red asterisk in the user interface indicates that
a value is required.

In the Maximum columns field, enter 1. You cannot specify more than one
column to run this step.
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To view the generated JSON code, click the Prompt Ul tab.

"pages" . [

{
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l|idll B "pagel",

l|typell B |Ipage n ,

"label": "Rank Options",
"children": [

"id": "inputtablel",
"type": "inputtable",
"label": "Select an input table:"
"required": true
"placeholder": "
1},
2 {
"id": "columnselectorl",
"type": "columnselector",
"label": "Select a column to rank:",
"table": "inputtablel",
"order": false
7 "columntype": "n",
8 "min": 1,

o U s W

"max": 1

}
] 1
"values": {
"inputtablel": {
n 1ibrary|| B nn ,
”table" B nn
}l

"columnselectorl": []

b

1 Because you are creating a second child for the page, add a comma after the
closing curly bracket for the input table control.

2 Add an opening curly bracket for the new child.

3 Specifies the ID for the new control. IDs must be unique. For this example,
the ID is columnselector1.

4 The control type is columnselector.

5 The label is the text that you specified on the Properties pane: Select a
column to rank:.

6 The columnselector control requires the table property so that the control
knows what table contains the columns for this field. You specified this input
table by using the Link to input table drop-down list on the Properties pane.
In this example, the id for the inputtable control is inputtablel.

7 On the Properties pane, you specified that only numeric columns are allowed
when you selected Numeric from the Column type drop-down list. As a
result, the columntype property is set to n.

8  With the columnselector control, you specify whether any columns are
required and the maximum number of columns that the user can select. On
the Properties pane, you specified 1 for the minimum and maximum column.
In the generated JSON code, the min value is set to 1. The max value is set to
1.
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9 Specify a closing curly bracket to end the code for the columnselector control.

5 In the Designer, add an output table control.
In the Properties: Output Table pane, specify these values:
For the label, enter Specify the output table:
Select the Required check box to specify that a user must specify an output
table for the task to run. A red asterisk indicates that a value is required for
the specified control.
[6 StartPage & *Custom Stepstep % +
€ =2
Designer  Prompt U rogram
Control Library . Properties: Qutput Table
+ Add Page - ‘ & ‘ D:* u
(9 Rank Options . N . ‘ outputtable! ‘
‘ Specify the cutput table: ‘
cify the output tabls @t
| ‘ B ‘ M Required
£ Filter controls ‘ Flaceholder text

) Drop-down List

2 Numeric Stepper

8= Radio Button Group

[= Secticn

T Text

[T Text Area

Text or Numeric Field
DATA

% Column Selector

B inputTable

By New Column

B3 Output Table

» Dependencies

To view the generated JSON code, click the Prompt Ul tab.
{

"pages": [

"id": "columnselectorl",

n type n B

"label": "Select a column to rank:",

"table": "inputtablel",

false,

"columntype":
"min": 1,

"columnselector",

"order":
||nll ,

"max": 1
1},
2 {
"id": "outputtablel",
"type": "outputtable",
"label": "Specify the output table:",
"required": true,

o U s W

nn

"placeholder":
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}
]

}
] I
"values": {
"inputtablel": {
n library" : nn ,
l|tab1e" B nmn
}I
"columnselectorl": [],
"outputtablel": {
n library" : nn ,
l|tab1e" B nmn

1 Because you are adding another child to the page, add a comma after the
closing curly bracket for the columnselector control.

2 Opening the curly bracket for new control.
3 The ID for the output table control is outputtable1.
4 The control type is outputtable.

5 The label is the text that you specified on the Properties pane: Specify the
output table:.

6 Because you selected the Required check box in the Properties pane,
“required”: true isin the JSON code. If you do not select this check box,
"required": false in JSON code and a blank value is considered a valid
value.

6 In the Designer, add a check box control to specify whether a new variable is
created for the ranked variable.

In the Properties: Check Box pane, enter Create a new column for the
ranked column as the label.
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To view the generated JSON code, click the Prompt Ul tab.

{

"id": "outputtablel",
"type": "outputtable",
"label": "Specify the output table:",
"required": true,
"placeholder": "
1},
2 {
3 "id": "checkboxl",
4 "type": "checkbox",
5 "label": "Create a new column for the ranked column"

6}

1 Because you are adding values for a different control, add a comma after the
closing curly bracket for the outputtable control.

2 Add an opening curly bracket for the new check box control.
3 The ID for the control is checkbox1.
4 The control type is checkbox.

5 The label is the text that you specified in the Properties pane: Create a new
column for the ranked column.

6 Enter a closing curly bracket.
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Step 2: Adding Your SAS Code

Now that you have designed the user interface, you need to add the SAS code that
will rank the data. In the SAS code, use the control IDs to reference macro variables
that will contain the control value after it is specified.

On the Program tab, add the following SAS code:
/*************************************************************

Generate a PROC RANK requiring a single rank variable and

optionally creating a new variable for the rank result.
*************************************************************/

/* The %IF checks to see if the checkbox is checked and, if so,
generates a RANKS statement to create a new variable. */

1proc rank data=&inputtablel out=&outputtablel;
var &columnselectorl 1 name;
2 %if &checkboxl = 1 %then %do;
ranks rank &columnselectorl 1 name;
%end;
run;

/*More information about prompt controls and generated macro
variables is available in the sample controls custom step.*/

1 The &inputtable1 and &outputtable1 macro variables contain the value of the
nodes that are connected to the input and output data ports of the custom step.

2 The &checkbox1 macro variable contains the value of the check box control
labelled Create a new column for the ranked column. A check box control can
either be checked (true or 1) or unchecked (false or 0).

Step 3: Save the Basic Step

The code for your new custom step is complete. To save this custom step, click .
You want to save this step to a folder in SAS Content. Enter Basic Example as the
name of the step.

After you click Save, the Basic Example step appears in the Custom Steps folder in
the Steps pane.
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Steps
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Step 4: Add the Basic Example Step to a Flow

To add the Basic Example step to a flow:
1 From the main menu, select New = Flow. A blank flow opens.

2 To add the Basic Example step to the flow, drag and drop the Basic Example
step from the Steps pane.

[5 StartPage @ Rank - Basic.step -8 Basic Example step T *Flowflw x +
B> Run = = 8 &8 5 p Add v View
Flow Generated Code Submission
—
=o-
=

Basic Example

‘G- Basic Example

Rank Options Node

® Columns required: 1

[] Create a new column for the ranked column

At the bottom of the canvas, you see part of the user interface that you defined in
the JSON code.

However, the controls for the input table and output table are missing. Because

this step is part of a flow, you want the flow to determine the values of the input
data and output data.
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3 Add the SASHELP.CLASS data source to your flow.

4 To specify that SASHELP.CLASS is the input data source, create an arrow from
the CLASS node to the input port for the Basic Example node.

B Run = & <) Add v View v =
Flow Generated Code Submission
—
> a0
ko)
=
Basic Example

5 To create an output table, right-click the output port of the Basic Example node
and select Add a table.

[6 StartPage ‘B Rank - Basic.step G- Basic Example.step T *Flowflw x +

B Run B & b, Add - View v
Flow Generated Code Submission
a‘
. (] Expand
Basic Examy
Add a query
Add atable %
{7} outputtable1 1 _ O
Column Structure Preview Deta Qutput Port
(nofilter) v | | O
T Name Label Type Len... Format Informat H
Mo column properties are available.
A new Table node is added to the flow.
6

In the properties for the new table node, specify the library and name for the
output table. For this example, enter work as the library and output as the table
name.
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Step 5: Run the Basic Example Step

3

a4

In the flow, click the Basic Example node to view the column selector and check
box controls that you created.

For the Select a column to rank option, click .
From the Column Selection window, select Age and click OK.

To run the flow, click Run.

If the run is successful, you see a green check on the Basic Example node.
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[s Start Page & Rank - Basicstep 8 Basic Example.step F *Flowflw x  +

&> Run = 5 o= EE & o), Add Vie Jun 30,2021, 3:07:19PM  §
Fl Generated Code ubm
—~ —
0
Basic Example output
@+ Basic Example - O
Rank Options Nede
Select a column to rank:® o] +
O® Age

[[] Create a new column for the ranked column

Example: Create an Advanced Rank
Step

Overview of the Advanced Rank Step

This example builds on the Rank — Basic sample step to create the Rank —
Advanced sample step. The Rank — Advanced step contains the four controls from
the Rank - Basic step, but it also includes a drop-down list control. This example
shows you how to create a drop-down list control and how to loop through multiple
columns to be ranked.

.*.
To view the Advanced - Rank step, click and select Starter templates =
Advanced - Rank.
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[5 StartPage & Rank-Advancedstep x  +

@ [Ee ]
Designer Prompt U Program
Contral Library Select an inout table:* Properties: Page
Select an input table:
Ui
+ Add Page H - | ) ‘ D:
[9 Rank Options ‘ inPage ‘

‘ Rank Options ‘

£ Filter controls
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B- Check Box

B Drop-down List Select how to handle tied values:

¢ Numeric Stepper ‘ Mean M ‘

8= Radio Button Group

Specify the output table: *
[= Section o
T Text ‘ | B ‘
[Z] Text Area Create new columns for each of the ranked columns

[ Text or Numeric Field

DATA

Step 1: Add a Drop-Down List Control

To add a drop-down list control to the Basic Example step:

1 Open your Basic Example step. In the Steps pane, right-click Basic Example
and select Edit. The step opens in the Designer interface.

2 Add a drop-down list control to the workspace. Move this control so that it is
between the Select column to rank option and the Specify the output table
option.

In the Properties: Drop-down List pane, specify these properties:
For the label, enter Select how to handle tied values:

To add a list of possible values for the drop-down list, click Add Many. In the
Add Items window, add these values. Each value must be entered on a
separate line.

High
Low
Mean
Dense
Click OK. These values appear under the list of items on the Properties pane.

From the Default item drop-down list, select Mean.
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Select an input table
Select columns to rank: *
@ A e
Select how to handle tied values:
‘ Mean v
Specify the output table: *

Create new columns for each of the ranked columns

Eh

Properties: Drop-down List

ID:*

|tes

Labe

| Select how to handle tied values:

B+ Add Many =
|
[l Value
O | | High |
O |Low |
O | [ Mean |
[0 |Dense |
Default item
| Mean .
[ Required

To view the generated JSON code, click Prompt Ul. Here is the code for the drop-

down list control:

"id": "columnselectorl",

n type n .

"label": "Select a column to rank:",

"columnselector",

"table": "inputtablel",
"columntype": "n",

"min": 1,
"max": 1
1"id": "dropdownl",
n type n .

"dropdown",

"label": "Select how to handle tied values:",

2 "items": [

{

"value":
}I
{
"value":
}I
{
"value":
}I
{
"value":

] I

"required": false,

"placeholder": "

b

llHigh"

n Low n

n Mean n

"Dense"
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"id": "outputtablel",

"type": "outputtable",

"label": "Specify the output table:",
"required": true

b

"values":
"inTable":
n library" B nn ,
||tab1e" B nn
b
3 "dropdownl": {
"value": "Mean"

}

1 The ID for the drop-down list control is dropdown1.

2 On the Properties pane, you specified these values for the Select how to
handle tied values drop-down list: High, Low, Mean, and Dense.

Notice the opening and closing braces that surround the lists of values.

3 Mean is the default value for this drop-down list because you selected Mean from
the Default item drop-down list on the Properties: Drop-down List pane.

Step 2: Adding Your SAS Code

Now that you have designed the user interface, you need to add the SAS code for
the Advanced - Rank step.

Here is the code on the Program tab:
/*************************************************************

PROC RANK for multiple columns and additional option.
*************************************************************/

/*TIES is an example of an option that can obtain its value
from the control but is initially set using the VALUES section
so the resulting code is valid if no value is input by the user.*/

/*Example of using a macro to loop through a variable set of
values from a control to build a list of values*/
%$let rankVarList=;
%let newRankVar=;
%macro rankVars;
%do i = 1 %to &columnselectorl count;
%$let rankVarList= &rankVarList &&columnselectorl &i. name;
$1if &checkboxl=1 %then %do;
%let newRankVar=&newRankVar rank &&columnselectorl &i. name;
%end;
%end;
gmend;
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$rankVars;

/*Take all of the input and put together the final code*/
proc rank data=&inputtablel out=&outputtablel ties=&dropdownl;
var &rankVarList;
%$1f &checkboxl=1 %then %do;
ranks &newRankVar;
%end;
run;

/*Note that the VALUES section in the JSON allows to you
specify initial values for the macro variables which will be
overridden if the user supplies values in the prompt UI*/

Step 3: Save the Advanced Step

The code for your new custom step is complete. To save this custom step, click .
You want to save this step to a folder in SAS Content. Enter Advanced Example as

the name of the step.

After you click Save, the Advanced Example step appears in the Custom Steps
folder in the Steps pane. You can now add it to a flow and run it.

[6 StartPage ‘@ Rank - Basic.step 8+ Advanced Example.step T *Flowflw x +
£ Run = 5 = B & & D) Add = View v == Jun 30,2021, 3:29:53 PM
Flow Generated Code Submission
- [
:
output

8- Advanced Example - O

Renk Options Neode

elect a column to rank W+

O @ Age

elect how to handle tied values

Mean v

[ Create a new column for the ranked column
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Edit a Custom Step

You can edit an existing custom step in these ways:

From the main menu, select Open and select the file that you want to open. A
custom step file has the extension .step.

You can also open a custom step from the Steps pane. Under the Custom Steps
folder, right-click the name of the step that you want to open and select Edit.

The name-of-custom-step.step tab opens in Edit mode in the workspace.

Add a Custom Step to a Flow

To add a custom step to a flow:
1 Open the Steps pane.

2 Under the Custom Steps folder, right-click the name of the step that you want to
add and select Add to flow.

By default, the step is added to the active flow. If no flow exists, you are prompted to
create one.

Upload a Custom Step to SAS Content

You might have downloaded or saved a custom step file to your local computer. To
edit the step and use the step in your flow, you must upload the file to SAS Content
in SAS Studio.

To upload a custom step:
1 Open the Explorer pane.

2 Select the folder in SAS Content where you want to save the uploaded step file
and click T

3 Select the file to upload and click Upload.

The uploaded file appears in SAS Content in the Explorer pane.

If your site licenses SAS Studio Analyst, the custom step also appears in the Steps
pane, where you can edit the step.
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Download a Custom Step to Your Local
Computer

Delete

To save a version of your custom step or to share the file with others, you might
want to download the custom step file to your local computer.

To download a custom step:
1 Open the Explorer pane.
2 Right-click the step file that you want to download and select Download file.

A JSON file is downloaded to your local computer. You can right-click multiple steps
and select Download file. Each step is downloaded to a separate file.

a Custom Step

To delete a custom step:
1 Open the Steps pane.

2 Under the Custom Steps folder, right-click the name of the step that you want to
delete and select Delete.

If the custom step has been inserted into a flow, the custom step node is not
automatically deleted. For more information about how custom steps behave in a
flow, see Table 5.27 on page 269.

View a Custom Step File as Text

1 Open the Explorer pane.

2 Right-click the name of the custom step file that you want to view and select
View file as text.

A text version of the file opens in a new tab.
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[6 Start Page [2) Exemplestep x +

B | [} Copyto My Snippsts

13 "rel™: “self",

14 "href": "/dataFlows/steps/a35ee7lc-ffce-4046-afe2-clcbhdfd7ca7a”,
5 "uri™: "/dataFlows/steps/a35ee7lc-ffc@-4B46-afe2-clcbdfdica7a”,
16 "type": "application/vnd.sas.data.flow.step”

17 }s

18

12 “"method™: "GET",

20 "rel™: "alternate",

21 "href": "/dataFlows/steps/a35ee7lc-ffc@-4846-afe2-clcbdfdica7a”,
22 "uri™: "/dataFlows/steps/a35ee7lc-ffc@-4846-afe2-clcbdfdica7va”,
23 "type": "application/vnd.sas.data.flow.step.summary”

24 }s

26 "method™: “GET",

27 rel™: "up"”,

28 "href "/dataFlows/steps”,

22 "uri™: "/dataFlows/steps”,

38 "type": "application/vnd.sas.collection”,

31 "itemType": "application/vnd.sas.data.flow.step.summary"”

32 }s

33

34 “"method™: "PUT",

5 "rel™: "update”,

36 "fdataFlows/steps/a35ee7lc-ffc@-4846-afe2-clchdfdicaza”,
37 "/dataFlows/steps/a3See7lc-ffc@-4846-afe2-clcbdfdica7va”,
38 "type": "application/vnd.sas.data.flow.step”,

38 "responseType”: "application/wnd.sas.data.flow.step”

48 }s

Syntax for Custom Steps

Top-Level Object

For every custom step, the Ul syntax is an object in JSON and has these top-level
properties. When you create a custom step using the Designer, this code is
generated by SAS Studio.

Table 5.1 Properties of Top-Level Object

Property
Name Type Description
syntaxversion semantic This value represents the semantic version of the

version string Ul syntax that is used. This is the minimum value
required at run time. An example of a syntax
versionis 1.2.0.

The syntax version is available from the
Properties pane for the custom step. It cannot be
edited by the step author.
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Property

Name Type Description

pages array of page This property defines pages. These pages could
definitions contain prompt and layout properties.

values object mapping  (Optional) Each prompt has a unique ID and
a prompt ID to each prompt type has a documented JSON value
the current structure.
value

The values map can be used for persistence and
represents current values (which could be initial
values).

Common Properties for Prompt and Layout Controls

The controls for prompts and layouts are defined as JSON objects and share these
common properties:

Table 5.2 Common Prompt and Layout Properties

Property Name Type Description

id string IDs are defined in the
same namespace and
must be unique. An ID
string cannot be empty.

The first character can be
a-z, A—Z or _. Subsequent
characters can be 0-9, a—
z,A—Z,or _.

The ID is used as the
name of the macro
variable that is used in
code generation
templates.

There is no limit on the
length of the ID. However,
if the name of the macro
variable is greater than 32
characters, you cannot run
the SAS code or the flow.

type string This value cannot be
blank. The type must be
one of the defined type
values.
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Property Name Type Description

label string (Optional) The value of the
label property is the name
of the prompt in the user
interface.

placeholder string (Optional) The value of the
placeholder property is the
text that appears in the
prompt when the field is
blank.

required Boolean (Optional) The default
value is false.

If this value is set to true,
the prompt is invalid if
empty or unspecified.

Some prompts could use a
property for the minimum
number of entries instead
of using the required
property.

visible expression syntax (Optional) Use this
property to specify whether
a prompt is visible or
hidden. Generally, a
prompt is visible or hidden
based on the value of a
check box or drop-down
list control. The basic
syntax is prompt
references, literal values,
and sub-expressions.

For more information, see
“Understanding
Dependencies” on page
257.

Note: This property can
be added to sections or
prompts. It is not available
for pages.

Layout Grouping

Layouts can appear as elements with the top-level visuals array or as children of
other layouts. Each layout is defined as a JSON object with these properties:
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Table 5.3 Properties for Layouts

Property Name Type Description

id string See Table 5.2 on page 236.

type string See Table 5.2 on page 236.

children array of objects This is an array of objects. These objects could

be prompt definitions.

Prompt Definition

Prompt definitions could appear as elements with the top-level visuals array or as

children of other layouts. Some prompt types support nested prompt elements. Each
definition is defined as a JSON object with these properties:

Table 5.4 Properties for Prompt Definitions
Property Name Type Description
id string See Table 5.2 on page 236.

type string See Table 5.2 on page 236.

Layout Types

page

The page layout type creates a tab on the tab bar. Pages can be used only at the
top-level of visuals. All top-level elements of visuals must be pages.

A page is defined as a JSON object with these properties:
Table 5.5 page Properties

Property Name Type Description

type string = “page” See Table 5.2 on page 236.

id string See Table 5.2 on page 236.
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Property Name Type Description

label string This value is required. See Table 5.2 on page
236.

children array of objects See Table 5.2 on page 236.

This JSON code defines a page called Data:

"pages": [
{
"id": "pagel",
"type": "page",
"label": "Data",
"children": [
{
section

The section layout type creates a collapsible group with an optional label.

The section is defined as a JSON object with these properties:

Table 5.6 section Properties

Property

Name Type Description

type string = “section”  See Table 5.2 on page 236.

id string See Table 5.2 on page 236.

label string (Optional) See Table 5.2 on page 236.

open Boolean (Optional) By default, the value is false and
the section is collapsed.

children array of objects See Table 5.2 on page 236.

visible expression syntax See Table 5.2 on page 236.

Here is the JSON code for the Input data control section:

"pages": [
{
l|idll . "pagel",
||typell B |Ipage n ,
"label": "Data",
"children": [

{
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"id": "section data",
"type": "section",
"label": "Input data control",

"open": true,
"children": [

Syntax for Prompt Types

checkbox

Check boxes can be used to turn an option on or off.

The check box control is a JSON object with these properties:

Table 5.7 Properties for check box Control

Property Name Type

type string = “checkbox”
id string

label string

visible expression syntax

The value of this control is a JSON Boolean. A blank value is considered false.

Description

See Table 5.2 on page 236.

See Table 5.2 on page 236.
(Optional) See Table 5.2 on page 236.

See Table 5.2 on page 236.

Here is the relevant JSON code for the sample control.

1"id": "section checkbox section",

"type": "section",

"label": "Checkbox control",

"open": false,

"children": [

{

2 "id": "checkbox control",
"type": "checkbox",
"label": "Checkbox"
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1 This code creates a section called Checkbox control. Because "open": false,
the section is collapsed by default, which means that the checkbox control is not
visible by default.

2 This code creates a check box control called Checkbox.

On the Program tab, a macro variable is generated based on the ID of the check
box control. In this example, the macro variable is $put &=checkbox_control;.

columnselector

The column selector control enables the user to select a single column or a list of
columns. The available columns are referenced in an input table control.

This JSON object has these properties:

Table 5.8 Properties for columnselector Control

Property
Name Type Description
type string = See Table 5.2 on page 236.
“columnselector”
id string See Table 5.2 on page 236.
table string This value is the ID from the inputtable control

that refers to the available columns.

columntype  string with value of  (Optional)

either a, ¢, orn If the value is a, all column types are

available. If the columntype property is not
defined, the default is all columns.

If the value is ¢, only character columns are
available.

If the value is n, only numeric columns are

available.
label string (Optional) See Table 5.2 on page 236.
max integer (Optional) The default value is 0.

Use this property to specify the maximum
number of columns that can be selected.

A value of 0 indicates that there is no limit to
the number of columns that can be selected.

A value greater than 0 means that the prompt
is invalid if the number of selected columns
exceeds the maximum value.

min integer (Optional) The default value is 0.
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Property
Name Type Description

Use this property to specify the minimum
number of columns that must be selected.

A value of 0 indicates that there is no limit to
the number of columns that can be selected.
It also indicates that adding columns is
optional.

A value greater than 0 means that the prompt
is invalid if the number of selected columns is
less than the minimum number of values.

order Boolean (Optional) The default value is false.

If this value is true, the user can change the
order of selected columns and that order is
saved.

visible expression syntax ~ See Table 5.2 on page 236.

The value of this control is a JSON array of objects. The array contains the name of
each selected column.

Table 5.9 value Property of columnselector Control

Property Type Description

value string Name of the selected column

A blank value is an empty array.

Here is the JSON code for the example column selectors:

1"id": "section columnselector",
"type": "section",
"label": "Column selector controls",
"open": true,
"children": [
{
2 "id": "colSelector single",
"type": "columnselector",

"label": Select a single column: ",
3 "table": "input table"
"order": false,
4 "max": 1,
"min": 0
b
{

5"id": "colSelector multi",
"type": "columnselector",
"label": "Select multiple character columns:",
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"table": "input table",
"order": true,

"columntype": "c",
"max": O,
"min": O

This code creates a section called Column selector controls. Because
"open": true, the section is expanded by default, which means that the
columnselector control is visible by default.

This code creates a columnselector control labeled Select a single column.

The table property specifies the unique ID of the inputtable control that contains
the columns that you want available from the columnselector control.

The max property specifies that a maximum of one column can be selected. The
min property is set to 0, which means that no selection is required to run the
step.

This code creates a columnselector control labeled Select multiple character
columns. The max property is set to 0, which means the user can select an
unlimited number of columns. The min property is set to 0, which means that no
column is required to run the step.

On the Program tab, macro variables are generated based on the ID of the
columnselector control.

/* How many columns were selected in the column selector */
%put &=colSelector single count;
/* Column selectors support name and type so check */
/* the count and only output the defined name and */
/* type if we have at least one column selected. */
%$1f &colSelector single count > 0 %then %do;
%put &=colSelector single 1 name;
%put &=colSelector single 1 type;
%end;

dropdown

The drop-down list control enables users to select a value from a menu.

This control is defined as a JSON object with these properties:

Table 5.10 Properties for drop-down list Control

Property Name Type Description
type string = “dropdown” See Table 5.2 on page 236.
id string See Table 5.2 on page 236.

items array of object See Table 5.11 on page 244.
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Property Name Type Description

label string (Optional) See Table 5.2 on page 236.
placeholder string (Optional) See Table 5.2 on page 236.
required Boolean (Optional) The default value is false.

See Table 5.2 on page 236.

visible expression syntax  See Table 5.2 on page 236.

The items property is a JSON array object with these properties:

Table 5.11 Properties for items property

Property Name Type Description

label string (Optional) This value is displayed on the screen.

value string | number Use this value when defining the code generation
variables.

The value of this control is an object, the chosen item.

Here is the JSON code for the example.

1"id": "section dropdown",

"type": "section",

"label": "Dropdown control",

"open": false,

"children": [

{

2 "id": "dropdown control",
"type": "dropdown",
"label": "Dropdown:",
3 "items": [

{
"value": "Value 1"
}I
{

}

"value": "Value 2"

] I
4 "required": false,
"placeholder": "
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1 This code creates a section called Dropdown control. Because "open":
false, the section is collapsed by default, which means that the drop-down list

control is not visible by default.

2 This code creates a drop-down list control called Dropdown.

3 The items property defines the values in the drop-down list. In this example,
there are two possible values: Value 1 and Value 2.

4 Because "required": false, you do not have to select a value for the
Dropdown control in order for the step to run successfully.

On the Program tab, a macro variable is generated for the drop-down list control. In
this example, the macro variable is $put &dropdown control;.

inputtable

The input table control specifies the table to use as input.

This JSON object has these properties:

Table 5.12 Properties for inputtable Control

Property Name Type

type

id
label
placeholder

required

visible

string =

“inputtable”

string
string
string

Boolean

expression

syntax

Description

See Table 5.2 on page 236.

See Table 5.2 on page 236.
(Optional) See Table 5.2 on page 236.
(Optional) See Table 5.2 on page 236.

(Optional) The default value is false and an
input table is not required.

To require the user to specify an input table, set
this property to true.

See Table 5.2 on page 236.

The value of this control is a JSON object that lists the library name and table name
for the input table.

Here is the JSON code for the example:

1midn:

"section data",
"type": "section",

"label": "Input data control",
"open": true,

"children":

[
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1

{
2 "id": "input table",
"type": "inputtable",
"label": "Select the source table:",
3 "required": true

This code creates a section called Input data control. Because "open": true,
the section is expanded by default.

This code creates an inputtable control called Select the source table.

Because "required": true, you must specify an input table in order for the
step to run successfully. In the user interface, a required field is indicated by a
red asterisk.

IMPORTANT When the custom step is in a flow, you do not see the table
selector for the input table control. Instead, you see an input port for the
node. For more information, see “Specify Port Details for Input and Output
Tables in a Flow” on page 199.

On the Program tab, a macro variable is generated using the ID of the input table
control. In this example, here is the code for the input table control:

/* Data page */
/* Table connected to the input port */
%put &=input table;

newcolumn

The newcolumn control specifies the details of an output column. This JSON object
has these properties:

Table 5.13 Properties for newcolumn Control

Property Name Type Description
type string = See Table 5.2 on page 236.
“newcolumn”
id string See Table 5.2 on page 236.
hideproperties Boolean (Optional) The default value is false. If this

property is set to false, you can open the

Column Properties window by clicking the El
icon next to the new column control.

If this property is set to true, you can view the
column name. However, you cannot open the
Column Properties window to view other
properties (such as the format).
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Property Name Type Description

label string (Optional) See Table 5.2 on page 236.
placeholder string (Optional) See Table 5.2 on page 236.
readonly Boolean (Optional) The default value is false.

If this property is set to true, no column
properties (including the name) can be edited.

If the value of the column name is blank and the
readonly property is set to true, this property is
initially ignored so that you can add a name and
other column properties.

required Boolean (Optional) The default value is false.

See trueTable 5.2 on page 236.

visible expression See Table 5.2 on page 236.
syntax

The value of this control is a JSON object with these properties:

Table 5.14 Properties for newcolumn Values

Property

Name Type Description

value string The name of the new column.

label string (Optional). The name that appears in the user
interface.

type string (“c”) =“c”| (Optional) The column type. This can be

“n” character (which is the default) or numeric.

length number | null (Optional) A positive integer that represents the
column length.

format string (Optional) The SAS format for the new column.

informat string (Optional) The SAS informat for the new column.

A blank value is {"value”: " "}, which represents {"value”: ” “, “label’: “ “, “type”: “c”,

“length”: null, “format”: ” “, “informat”: “ “}.

Here is the JSON code for the example:

1"id": "newcolumnl",
"type": "newcolumn",
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"label": "New column label 1:",

2 "required": false,
"placeholder": "',

3 "hideproperties": false,

"readonly": false

1 This code creates a newcolumn control called New column label 1.

2 Because "required": false, you do not need to specify a value for this control

in order for the step to run successfully.

3 If the hideproperties property is set to false, the step user can open the
Column Properties window to view all the column properties.

numberfield

The number field control enables the user to enter a number.

This JSON object has these properties:

Table 5.15 Properties for numberfield Control

Property Name Type

type string = “numberfield”
id string

excludemax Boolean

excludemin Boolean

label string

max number

Description

See Table 5.2 on page
236.

See Table 5.2 on page
236.

(Optional) The default
value is false.

If the value is true, the
specified value must be
less than the maximum
value.

(Optional) The default
value is false.

If the value is true, the
specified value must be
greater than the minimum
value.

(Optional) See Table 5.2
on page 236.

(Optional) For the value in
the numberfield control to
be valid it must be equal to



Property Name Type
min number
placeholder string
required Boolean
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Description

or less than this number. If
excludemax=true, the
value must be less than
this number.

(Optional) For the value in
the numberfield control to
be valid it must be equal to
or greater than this
number. If
excludemin=true, the
value must be greater than
this number.

(Optional) The default
value is false.

See Table 5.2 on page
236.

(Optional) The default
value is false.

See Table 5.2 on page
236.

The value of this control is a JSON number. The blank value is null.

Here is the JSON code for the example:

1"id": "section textfield",

"type": "section",

"label": "Text field controls",

"open": false,
"children": [

2 "id": "text numericfield",
"type": "numberfield",
"label": "Numeric field:",
3 "placeholder":

inclusive",

4 "required": false,

5 "max": 100,

"min": 0,
"excludemin": false,
"excludemax:" false

}

"Enter a number between 10 and 20,
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1 This code creates a section called Text field controls. Because "open": false,
the section is collapsed by default.

2 This code creates a numberfield control called Numeric field.

3 Use the placeholder property to specify any instructional text that should appear
in the field when no value is specified.

4 Because "required": false, you do not need to specify a value for this control
in order for the step to run successfully.

5 Use the min and max parameters to specify the minimum and maximum values
for this field. In this example, valid values are between 100 and 0 (inclusive). If
the user specifies a value outside this range, an error is generated.

On the Program tab, a macro variable is generated using the ID for the number field
control. In this example, the macro variable for the number field control is $put
&numberfield control;.

numstepper

The numstepper control enables the user to specify a number value and a step size.

This JSON object has these properties:

Table 5.16 Properties for numstepper Control

Property Name Type Description

type string = “numstepper” See Table 5.2 on page
236.

id string See Table 5.2 on page
236.

label string (Optional) See Table 5.2
on page 236.

integer Boolean (Optional) The default

value is false, and non-
integer values are allowed.

If set to true, an error
appears if you specify a
non-integer for the
numstepper control, the
max property, the min
property, or the stepsize
property.

max number (Optional) For the value in
the numstepper control to
be valid, it must be equal
to or less than this
number. The largest
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Property Name Type Description

allowed value is
999,999,999.

min number (Optional) For the value in
the numstepper control to
be valid, it must be equal
to or greater than this
number. The smallest
allowed value is -
999,999,999.

required Boolean (Optional) The default
value is false.

See Table 5.2 on page
236.

stepsize number (Optional) The stepsize
control specifies how
much to increase or
decrease the value when
the user clicks the up and
down arrow buttons. The
default value is 1. The
stepsize value must be
greater than 0 but less
than or equal to
999,999,999.

The value of this control is a JSON number. The value must be an integer if
integer="true". A blank value is null.

outputtable

The output table control specifies the table to use as output. The output table is
required. This JSON object has these properties:

Table 5.17 Properties for outputtable Control

Property

Name Type Description

type string = See Table 5.2 on page 236.
“outputtable”

id string See Table 5.2 on page 236.

label string (Optional) See Table 5.2 on page 236.
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Property
Name Type Description
required Boolean (Optional) The default value is false and you do

not have to specify an output table.

To require the user to specify an output table, set
this property to true.

The value of this control is a JSON object that lists the library name and table name
of the output table.

Here is the JSON code for the sample control.

1 llid" B llpage3 n ,

l|typell B |Ipage n ,

"label": "Output",

"children": [
2 "id": "output section",
"type": "section",

"label": "Output data control",

"open'": true,

"children": [

{

3 "id": "output_ table",
"type": "outputtable",
"label": "Output data control:",
"required": true

1 This code creates a page called Output.

2 This code creates a section called Output. Because "open": true, the section
is expanded by default.

3 This code creates an outputtable control called Output data control.

4 Because "required": true, you must specify a name for the output table in
order for the step to run successfully. In the user interface, a required field is
indicated by a red asterisk.

IMPORTANT When the custom step is in a flow, you do not see the table
selector for the outputtable control. Instead, you see an output port for the
node. For more information, see “Specify Port Details for Input and Output
Tables in a Flow” on page 199.

On the Program tab, you can specify a macro variable that contains the value for
each control. In this example, here is the code for the output_table control:

/* Output page */
/* Table connected to the output port */
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$put &=output table;

radiogroup

The radio group control enables users to select one of a set of options.

Table 5.18 Properties for radiogroup Control

Property

Name Type Description

type string = “radiogroup” See Table 5.2 on page 236.

id string See Table 5.2 on page 236.

items array of objects See the Properties for items in the
radiogroup Control table.

label string (Optional) See Table 5.2 on page 236.

The items property is an array of objects with these properties:

Table 5.19 Properties for items in radiogroup Control

Property

Name Type Description

label string (Optional). The name that appears in the user interface.
value string The value to use when defining the code generation

variables. If a label is not defined, the value is displayed in
the user interface.

The value of this control is an object, the selected item. A blank value is null.

text

The text control provides a single line of text that is usually used to provide a simple
instruction or some information. This JSON object has these properties:

Table 5.20 Properties for text Control

Property Name Type Description

type string = “text” See Table 5.2 on page 236.
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Property Name Type Description
id string See Table 5.2 on page 236.
text string The string specifies the text to be displayed.

A text prompt is for display purposes only and has no value.

1 "id" B llpage3 n ,

"type": "page",
"label": "Output",
"children": [
"id": "output section",
"type": "section",

"label": "Output data control",
"open": true,
"children": [

2 "id": "text outputtable",

"type": "text",

"text": "Use the ouput table control to
specify an output table. In flows, output table controls are
represented as output ports."

"id": "output table",

"type": "outputtable",

"label": "Output data control:",

"required": true

1 This code creates a page called Output.

2 This code creates a text control that displays the following text: Use the output
table control to specify an output table. In flows, output table controls are
represented as output ports.

Because the text control is for display purposes only, you do not add any content for
this control to the Program tab.

textarea

The textarea control provides an area for multi-line text input. This JSON object has
these properties:
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Table 5.21 Properties for textarea Control

Property Name Type Description

type string = “textarea” See Table 5.2 on page 236.

id string See Table 5.2 on page 236.

required Boolean The default value is false and no text input is
required.

The value of this control, which is a string, is a JSON object. A blank value is an
empty string.

.*.
To view an example of a textarea control, click and select Sample controls.

1"id": "section textarea",

"type": "section",

"label": "Text area control",

"open": false,

"children": [

{

2 "id": "textarea control",
"type": "textarea",
"label": "Text area:",

3 uplaceholdern: e
4 "required": false

This code creates a section called Text area controls. Because "open": false,
the section is collapsed by default.

This code creates a textarea control called Text area.

Use the placeholder property to specify instructional text to be displayed in the
textarea control when the field is empty. In this example, no placeholder text is
displayed.

Because "required": false, you do not need to specify a value for this control.

In the values section of the JSON code, you specify default values for your
controls. To map the default value to the correct control, use the unique ID that
you specified for the control. In this example, the default value for the text_area
control is null and no default value is displayed. (Instead, the placeholder text is
displayed.)

To view the textarea control, click Preview, and then click the Controls tab. Expand

the Text Input controls section.

On the Program tab, a macro variable is generated based on the ID of the textarea

control. In this example, the macro variable for the text_area control is $put
&=textarea_control;.
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textfield

The textfield control is used for single-line input of a text value. This JSON object
has these properties:

Table 5.22 Properties for textfield Control

Property Name Type Description

type string = “textfield” See Table 5.2 on page 236.

id string See Table 5.2 on page 236.

label string (Optional) See Table 5.2 on page 236.
placeholder string (Optional) See Table 5.2 on page 236.
regexp string (Optional) This property is the regular

expression that the value must match in order
to be considered valid.

required Boolean (Optional) The default value is false. See
Table 5.2 on page 236.

The value of this control, which is a string, is a JSON object. A blank value is an
empty string.

.*.
To view an example of a textfield control, click and select Sample controls.

1"id": "section textfield",
"type": "section",

"label": "Text field controls",
"open": false,

"children": [

2 "id": "textfield control",
"type": "textfield",
"label": "Text field",

4 "placeholder": "",

5 "required": true

b

1 This code creates a section called Text field controls. Because "open": false,
the section is collapsed by default.
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2 This code creates a textfield control called Text field.

3 Use the placeholder property to specify instructional text to be displayed in the
textfield control when the field is empty. In this example, no placeholder text is
specified.

4 Because "required": true, you must specify a value for this control.

To view the textfield control, click Preview, and then click the Controls tab. Expand
the Text Input controls section.

On the Program tab, a macro variable is generated based on the ID of the textfield
control. In this example, the macro variable for the textfield control is $put
&=textfield control;.

Understanding Dependencies

What Are Dependencies?

Dependencies enable the step author to specify the state of the prompt based on
the values of other prompts. For example, the selection of a check box control could
result in the visibility of a drop-down list control. If the check box control is not
selected, the drop-down list control is hidden.

Prompt definitions include an optional visible property. The value of this property
is an expression. The prompt with the visible property is shown if the expression
evaluates to true or is not blank. In all other cases, the prompt is hidden.

Create a Dependency

You can create a dependency in either of these ways:

In Designer, enter the syntax for the dependency in the Dependency condition
box in the properties for the control. For the basic syntax, see “Expression
Syntax” on page 258.
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Data Controls Dependencies

Dependencies enable you to show or hide prompts based on the values of another

prompt.

v Check box example

[] Check the box to show a text field

Output

Froperies:

My

| textfield1

Labe

| Text field:

] Required

Eh
-

> Number field example

> Drop-down list example

| Text

Placeholder text:

| Shown when the check box is checked

"$ckbox_depend”

T —

In the JSON code, use the visible property. For examples, see “Examples:
visible Property in JSON code” on page 268.

{

is checked",

Expression Syntax

"id": "textfieldl",

"type": "textfield",

"label": "Text field:",

"placeholder": "Shown when the check box

"required": false,
"visible": "$ckbox depend"

The basic syntax is prompt references, literal values, and sub-expressions.

Table 5.23 Basic Syntax

Expression
Syntax

“$promptid”

“I$promptid”

Description Examples

“$checkbox1”

“$columnselector1”

Refers to the ID of the prompt (the
value of promptid). When this
expression is interpreted as a
condition, it is true if the prompt
“promptid” is not blank.

A Boolean condition. The result is “I$textfield1”

true if prompt “promptid” is blank.
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Expression
Syntax Description
The result is false if prompt
“promptid” is not blank.
[subexpression1, An expression is a length-3 array of
“operator”, first argument, string operator, and
subexpression?2] second argument.
Each argument can be any legal
syntax for expressions, including
further sub-expressions with
operators.
Note: Arrays are reserved for
current or future expressions.
boolean | string | Anything not interpreted by an earlier

number | null | etc.  rule is considered a literal or
hardcoded value.

Note: Arrays are not supported. All
array literals need to be escaped
with the literal rule.

[literal] A length-1 array is a means of
escaping a literal value (the one
element) that might otherwise be
interpreted as a prompt reference or
expression.

Examples

["$dropdown1", "=",
"value3"]

["$numberfield1", "<=",
4.2]

["$checkbox1", "&", "I
columnselector1™]

3.14159
"Hello World"

true

["$checkbox1"]
[12, 3, 3]

[["one", "two", "three"]]

Note: An error is generated if you reference a prompt ID that does not exist or if the
prompt type (such as text or section) does not have a value.

Table 5.24 Operators

Operator Description Restrictions

=" equal

“1=" not equal

< less than no columnselectors, arrays, or
objects

f<=” less than or equal to no columnselectors, arrays, or
objects

“>” greater than no columnselectors, arrays, or

objects
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Operator Description Restrictions

“>=" greater than or equal to no columnselectors, arrays, or
objects

“&” logical AND (both arguments evaluate

to true or are not blank)

logical OR (either argument evaluates
to true or is not blank)

Most operators require that their arguments result in the same type of value. Values
are not automatically converted between strings, numbers, or Boolean values.
When comparing values of different types, only specific combinations are allowed.

Table 5.25 Compatible Types

Argument1 Argument 2

Type Type Results

same type same type If both arguments of the expression result in the
same value type, these values can be compared as
expected.

table string | object If one or more arguments is a table, then

comparisons are performed as if both arguments
were strings of the form "LIBRARY.table"

null null | number Number fields use null as the blank value (not zero).
Numbers can be compared with null. Nulls are
considered to be less than any non-null number.

columns string | array When used in expressions:

of strings .
( gs) column selector values become arrays of strings

(the column names).

a new column control acts like a column selector
control with zero columns or one column.

Columns can be used only with operators "=", "I1=",
|l&ll and llIlI.
Columns can be tested against an array of strings or

a string (equivalent to a 1-element array with that
string).

Errors

The evaluation of an expression or sub-expression could result in an error in these
circumstances:



Understanding Dependencies 261

The evaluation of either argument in the expression results in an error.

The value type of either argument is not allowed for the operator in the current
expression.

The value types of the arguments differ and are not compatible.

When an expression is being used as a Boolean condition (such as with the
visible property), an error result is treated as a false condition.

Example: Understanding the Dependencies in the
Sample Controls

How to View the Sample Dependencies

To view the samples that ship with SAS Studio:

1 Open the Steps pane.

2 Click and select Sample controls. The Sample Controls.step appears.
3 Select the Dependencies page.
(5 StartPage @ Sample Controls.step x +
Designer  PromptUl  Frogram
Control Library Data Controls Dependencies Qutput Properties: Section
R
+ AddPage @ Dependencies enable you to show or hide prompts based on the values of another
M Data prompt. ‘ section_ckbex_depend |
[9 Controls > Check box example [ - L
[ Dependencies ‘ Check box example |
9 Output > Number field example
[]Open by default
O Filter controls > Drop-down list example

v Dependencies
COMMON

E- Check Box

B Drop-down List

% Numeric Stepper

Radio Button Group

= Section

Text

=

Text Area

B1 Text or Numeric Field

DATA
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Check Box Example

The check box example shows the dependency between a check box and the
availability of a text field. When the check box is selected, the text field is available
and the user can provide text input.

This dependency is defined in the properties of the text field. To view the properties,
select the Text field control and look at the value in the Dependency condition box.
In this example, the dependency condition is "$ckbox depend", where
ckbox_depend is the ID of the check box control.

r fUpCIUeh;
Data Controls Dependencies Output
Dependencies enable you to show or hide prompts based on the values of another | textfield1 ‘
prompt.
v Check box example -
| Text field: ‘
[] Check the box to show a text field
[ Required
i
own when the check box eckec e
| Text v ‘

> Number field example

Placeholder text:

> Drop-down list example | Shown when the check box is checked

"$ckbox_depend”

To view the JSON code for this dependency, click the Prompt Ul tab.
Here is the portion of the JSON code that creates this dependency:

{
1"id": "section ckbox depend",
"type": "section",
"label": "Check box example",
"open": false,
"children": [
{
2 "id": "ckbox depend",
"type": "checkbox",
"label": "Check the box to show a text
field"
b
{

3 "id": "textfieldl",
"type": "textfield",
"label": "Text field:",
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"placeholder": "Shown when the check box

is checked",
"required": false,
4 "visible": "$ckbox depend"

b

1 This code creates a section called Check box example. Because "open" :
false, the section is collapsed by default.

2 This code creates the check box control. Note the ID of this control is
ckbox_depend.

3 This code creates the text field control.

4 The visible property shows the dependency between the text field control and
the control with the ckbox_depend ID.

Number Field Example

You might want to display a message to the user depending on the value entered in
a number field control. In this example, the ID of the number field control is num1.

This example includes four sample messages. Click each message to view the
dependency condition.

The number field is empty.

The dependency condition is " ! $numl", so the message is displayed if the
number field is blank.

Data Contrals Dependencies Output Properties: Text

Dependencies enable you to show or hide prompts based on the values of another
prompot. text_null

> Check box example Enter text

The number field is empty.
v Number field example

Text is shown based on the number entered.

The number field is empty. m t+ +

) Dependencies
The number is less than zero.

7]

)

The number is between 0 and 100.

“1Enum?1’
The number is greater than 100.
> Drop-down list example M
i

Here is the corresponding JSON code:

{

"idv: vtext null",
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lltypell B lltext n S
"text": "The number field is empty. ",
"visible": "!$numl"

} 1
The number is less than zero.

The dependency condition is ["$numl","&", ["$numl", "<",0]]. This code
checks to see that there is a value for the num1 control and determines whether
the value is less than 0. If the value is less than 0, a message is displayed.

Data Controls Dependencies Output Properties: Text

M *

Dependencies enable you to show or hide prompts based on the values of
another prompt.

fext_zero

> Check box example Er

Ter text

) The number is less than zero.
v Number field example

Text is shown based on the number entered.

o

i)

The number field is empty.

v Dependencies

Eh
—+
-

The number is less than zero.

The number is between 0 and 100.

The number is greater than 100.

> Drop-down list example

Here is the corresponding JSON code:

"id": "text_zero",
Iltypell B Iltext n ,
"text": "The number is less than zero.",
"visible": [
"Snuml",
ngn ,
[
"Snuml",
Il<|| ,

0

}I
The number is between 0 and 100.

The dependency condition is [ ["$numl",">=",0]"&", ["$numl", "<=",100]].
This code checks to see that the value for the num1 control is greater than or
equal to 0 and less than or equal to 100. If the value is in this range, the
message is displayed.
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Data Controls Dependencies Output

Dependencies enable you to show or hide prompts based on the values
of another prompt.

> Check box example

Eh

v Mumber field example

Text is shown based on the number entered.

The number field is empty.
The number is less than zero.

The number is between 0 and 100.

Eh

The number is greater than 100.

> Drop-down list example

Properties: Text

ID:*

text_0_100

The number is between 0 and 100.

v Dependencies

Dependency condition:

[["$num1”,">=",0],"&",["$num1","<=",100]]

Here is the corresponding JSON code:

{

"id" B

n ty-pe n .
"text":
"vigible": [

b

The number is greater than 100.

[

]I
l|&l|’
[

"text 0 100",

Ttext" ,
"The number is between 0 and 100.",

"$numl“ ,
ns=t,

0

"$numl“ ,
ezt

100

The dependency condition is ["$numl",">",100], which checks to see whether
the value of the control is greater than 100. If the value of num1 is greater than

100, the message is displayed.
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Data Controls Dependencies Output

Dependencies enable you to show or hide prompts based on the values
of another prompt.

> Check box example

v Number field example

Text is shown based on the number entered.

The number field is empty.
The number is less than zero.
The number is between 0 and 100.

The number is greater than 100.

> Drop-down list example

Properties: Text

D-*

text_100

o

riext:

The number is greater than 100.

v Dependencies

["$num1*,">",100]

_-‘""'-—————-—""'——_
Here is the corresponding JSON code:

mid": "text 100",
lltypell B lltext n ,
"text": "The number is greater than 100. ",
"visible": [

"Snuml",

n > n ,

100
]

Drop-down List Example

You might want to create a dependency between a value selected from a drop-down
list and the controls that are displayed. In this example, the drop-down list has two
possible values: Berries and Melons. The check boxes that are displayed depend
on whether they are in the Berries or Melons category.

The categories (Berries and Melons) are defined in the drop-down list control

(dd_fruits).
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Data Controls

Dependencies Output

Dependencies enable you to show or hide prompts based on the values of another prompt.

> Check box example

> Number field example

v Drop-down list example

The category selected from the drop-down list determines the check boxes that appear.

Select a fruit category:

[ Strawberries
[ Blueberries

[ Blackberries
[ watermelon

[] Cantaloupe

B+ Add Many =
t 4
| |
O Value
O | Berries ‘
™ | Melons ‘

Properties: Drop-down List

D:*

‘ dd_fruits |

‘ Select a fruit category: |

[JRequired

Add and organize items

[JHoneydew
Default item:
To view a dependency condition, select the Strawberry control. The dependency
condition is ["$dd fruits","=", "Berries"], so the Strawberry check box is
displayed when the Berries category is selected from the drop-down list.
Data Controls Dependencies Output

Dependencies enable you to show or hide prompts based on the values of another prompt.

> Check box example

> Number field example

v Drop-down list example

The category selected from the drop-down list determines the check boxes that appear.

Select a fruit cate

[[] Strawberries
[ Blueberries
[ Blackberries
[ Watermelon
[] Cantaloupe

[JHoneydew

Properties: Check Box

D:*

| ckbox_stberry |

| Strawberries |

[[] Checked by default

Dependencies

["$dd_fruits” "=""Berries"]

Here is the corresponding JSON code:

{

"id": "ckbox_ stberry",
"type": "checkbox",
"label": "Strawberries",
"vigible": [
"$dd_fruits",

n_n
=
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"Berries"

Examples: visible Property in JSON code

Here are some examples that explain how to specify the visible property in the

JSON code.

Table 5.26

visible Property

"visible": "Scheckboxl1"
"visible": "!S$Scheckboxl"
"vigible": ["$numberfieldl",
s -2.34]

"visible": ["Stextfieldl",
">"I ll2ll]

"visible": ["$dropdownl",
LU nvaluezw

"vigsible": ["$dropdownl",
"="  null] "visible": "!
Sdropdownl™"

"vigible": ["$numberfieldl",
"<=", "Snumberfield2"]

"visible":
["$Scolumnselectorl", "|",
"Scolumnselector2"]

"vigsible":
[["Snumberfield2",
-2.34], "&",
["$numberfield2",
43.2]]

">"I

M=t

"vigible": [[["$dropdownl",
"&" ,

men ny
’ .

n_n , "Value2"] ,
"$checkbOX1"] '
$checkbox2"]

Examples of visible Property

Explanation
The prompt is visible if checkbox1 is checked.

The prompt is visible if checkbox1 is not
checked.

The prompt is visible if numberfield1 is greater
than -2.34.

The prompt is visible if textfield1 is greater than
2

Note: This example is an alphabetical text
comparison.

The prompt is visible when the selected item for
dropdown1 has a value of value2.

The prompt is visible when dropdown1 is blank
(no item is selected).

The prompt is visible when numberfield1 is less
than or equal to numberfield2.

The prompt is visible when either
columnselector1 or columnselector?2 is not blank.

The prompt is visible when -2.34 <
numberfield2 <= 43.2.

The prompt is visible when dropdown1 has a
value of value2, checkbox1 is checked, and
checkbox2 is not checked.
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"visible": ["$Stextfieldl",
["Stextfield2"]]

nyp_n
- = I

"visible":
["Scolumnselectorl",
"Scolumnselector2"]

n_n
=

"vigible":
["S$Scolumnselectorl",
[["make", "model"]]]

n_n
=
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Explanation

The prompt is visible when textfield1 is not equal
to string value “$textfield2”.

The prompt is visible when columnselector1 and
columnselector2 contain the same columns.

Note: The order of the columns does not matter
unless both columnselector controls are defined
with the property "order" : true.

The prompt is visible when columnselector1
contains the columns “make” and “model”.

Note: The order of the columns does not matter
unless the columnselector1 control is defined
with the property "order" : true.

Troubleshooting: Custom Steps in Flows

Table 5.27 Troubleshooting Tips

Problem

My flow contains a custom
step, which | accidentally
deleted from the Steps pane
or the Explorer pane. | re-
created the custom step and
added it back to the flow.
Now when | run the flow, |
get an error. Why?

| imported a flow that
includes a custom step.
However, the flow does not
run. What happened?

Explanation

Flows identify custom steps by their unique ID, not by
path name. When you deleted the custom step, you
removed that unique ID. The custom step that you
created and added back to the flow does not have the
same ID. Because the flow is looking for the ID for the
original custom step, an error appears.

To resolve this problem, re-create both the custom
step and the flow.

The flow does not run because it cannot find the
custom step because the ID for that step does not
exist. (The custom step appears in the Steps and
Explorer panes because these panes use the full path
name to display custom steps, not the ID.)

To avoid this scenario, you must import the flow and
its associated custom steps. When exporting a flow,
the package needs to contain the flow and all custom
steps in the flow. Then the entire package needs to be
imported.
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Problem

| see this error: The details
could not be displayed
due to JSON errors.

| see this error: Some of the
custom steps being used
in this flow have been
updated.

What happens if a custom
step is deleted?

Explanation

If you include in a flow a custom step with invalid
JSON code, the custom step node displays an
indicator. The tooltip indicates that there are errors in
the JSON code that prevent the step from running.

The custom step either needs to be removed from the
flow or the step author needs to correct the JSON
code.

You see this message when you reopen a flow that
contains a valid custom step that has been edited.
The node of the custom step includes an indicator
with a tooltip. The tooltip indicates that the custom
step definition has been updated since the node was
created and that some settings could have changed.

If you click the custom step node, the indicator is
removed. If you are not the author of the custom step,
you might not know how the custom step was
updated. If you view the node properties, any saved
values that are still valid still appear. Any new prompts
that were added to the custom step use their default
values.

If a custom step has been deleted, the custom step
node in the flow displays an indicator. The tooltip
indicates that the flow is unable to locate the step. You
need to remove the node from the flow.
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About the Table Viewer

The table viewer is used to display your data in SAS Studio. You can click + and 1 to
navigate through the data.

Note: You can click * and * to advance to the last or first page in your data. You
cannot navigate directly to the last page of a CAS table, any table with an unknown
number of columns, or a data view.
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El SASHELPCARS = +

SASHELP.CARS Columns: 15 of 15 Total rows: 428 Rows 1to 200 + 4 :
W L
& Make 4 Model & Type & Origin & DI
1 Acura MDX suv Asia All
2 Acura RSX Type S 2dr Sedan Aszia Front
3 Acura TSX 4dr Sedan Asia Front
4 Acura TL 4dr Sedan Asia Front
5 Acura 3.5 RL 4dr Sedan Asia Front
6 Acura 3.5 RL w/Navigation 4dr Sedan Asia Front
7 Acura NSX coupe 2dr manual S Sports Aszia Rear
8 Audi Ad 1.8T 4dr Sedan Europe Front
9 Audi A41.8T convertible 2dr Sedan Europe Front
10 Audi Ad 3.0 4dr Sedan Europe Front
1 Audi Ad 3.0 Quattro 4dr manual Sedan Europe All
12 Audi Ad 3.0 Quattro 4dr auto Sedan Europe All
13 Audi AG 3.0 4dr Sedan Europe Front
14 Audi AB 3.0 Quattro 4dr Sedan Europe All
1R Aouardi AAd 2N canuartihla 2Ar Cadan Eurnna Ernmt

Note: By default, the table viewer displays the first 200 rows and 100 columns of
the table. If the structure or data values of the table change while the table is open,
you must refresh the table viewer to see the changes. If the structure of the table
changes and you do not refresh the table, the columns that are listed in the
Libraries section of the navigation pane might be different from the columns that
are displayed in the table viewer. For more information, see “Refreshing Your Data”
on page 279.

You can view the properties of the table and its columns by clicking il on the toolbar
of the Libraries section in the navigation pane.
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x
Table Properties

General Column Properties

Name: CARS

Label: 2004 Car Data

Type: Table

Location SASHELP.CARS
Rows: 428

Columns: 15

Date created 5/6/2019, 4:59:08 PM
Date modified 5/6/2019, 4:59:08 PM

x
Table Properties

General  Column Properties

Column name Label
Make

Model

Type

origin

DriveTrain

MSRP

Invoice

Engine

EngineSize size (1)

Cylinders

Type
Character
Character
Character
Character
Character
Numeric

Numeric

Numeric

Numeric

Length Format Infor...
13
40
8

@

DOLL...

o

8 DOLL

Opening and Viewing Data

You can open files in SAS Studio in several ways:

You can double-click a file in the Explorer and Libraries sections of the

navigation pane.

273

You can drag a file from the Explorer and Libraries sections of the navigation

pane to the work area.

You can search for a file and open it by double-clicking it in the search results.
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You can open a file by using a file reference in the File References section of the
navigation pane. You can open the file by double-clicking it or by dragging it to
the work area.

Note: You cannot access password-protected data or data in a SAS Content folder
that includes "&" in the folder name.

Note: If you open a table that was created with an encoding that has a different
byte size than the encoding of your SAS compute server, you must use the CVP
(character variable padding) engine in your LIBNAME statement. For more
information, see Avoiding Character Data Truncation by using the CVP Engine in
SAS National Language Support (NLS): Reference Guide.

When you open a table, the first 100 columns in the table are displayed by default.
The number of columns that can be displayed is determined by the Columns
displayed option on the Tables page of the Preferences window. For more
information, see “Setting Tables Preferences” on page 349.

To specify which columns you want to include in the table viewer, click : onthe
toolbar and select Column selection. You can use the Column Selection window to
search for columns and to specify whether to show or hide specific columns in the
data. You can also right-click a column in the table viewer and select Hide to hide a
column.

Note: You can click  in the Column Selection window to specify whether to
display the column name, label, or both, how many columns to display per page,
and how to sort the columns. These settings affect only the Column Selection
window.


http://documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=9.4_3.4&docsetId=nlsref&docsetTarget=p00fhxufzmc274n19xax2hllvin4.htm&locale=en
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Column Selection

Table: BASEBALL

o Filter by: (no filter) v

[] Name
& Name
& Team
& nAtBat
@) nHits
& nHome
& nRuns
# nRBI
[l @nBB
@ YrMajor

1of1 -

o JIEE

By default, the column names are displayed, but you can choose to display the
column labels by clicking ¢ on the toolbar and selecting Show labels.



276 Chapter 6 / Working with Data

Bl SASHELPBASEBALL x +

SASHELPBASEBALL

Y

Ashby, Alan
Davis, Alan
Dawscn, Andre
Galarraga, Andras
Griffin, Alfredo
Newman, Al
Salazar, Argenis
Thomas, Andres
Thornton, Andre
Trammell, Alan
Trevino, Alex
Van Slyke, Andy
Wiggins, Alan
Almon, Bill
Beane, Billy
Bell, Buddy

Biancalana, Buddy

Columns: 24 of 24

& Team
Cleveland
Houston
Seattle
Montreal
Montreal
Oakland
Montreal
Kansas City
Atlanta
Cleveland
Detroit

Los Angeles
5t Louis
Baltimore
Pittsburgh
Minneapaolis
Cincinnati

Kansas City

Total rows: 322

Rows 11to 200

® nAtBat
293
315

479

+ 4

Column selection

Generate code

Open in a query

Openin atask

Export

Add to My Favorites

Show labels

<

“

Show filter

Show names

Show distinct rows >

Row paging >

Print

Refresh

Table properties

60

2(

Note: By default, the table viewer displays the total number of rows in the table and
the total number of filtered rows, if you have filtered the data. However, if SAS
Studio is unable to determine the row counts without affecting performance, then the
row counts are not displayed. Row counts are not available for relational tables,
views, and Hadoop data.

You can change the order of the columns in the table viewer by dragging a column
to a new position in the table viewer or in the Columns area. You can also sort and
freeze the data by one or more columns. For more information, see “Sorting and

Freezing Data” on page 279.



B SASHELP.CARS =

SASHELP.CARS

v

12
13

14

£ Make
Acura
Acura
Acura
Acura
Acura
Acura
Acura
Audi
Audi
Audi
Audi
Audi

Audi

Lnirdi
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+
Columns: 15 of 15 Total rows: 428 Rows 11to 200 + 3
Jo!
£ Model & Type ¥ DriveTrair & origin
MDX suv Asia Al |
RSX Type S 2dr Sedan Asia Front
TSX 4dr Sedan Asia Front
TL 4dr Sedan Asia Front
3.5 RL 4dr Sedan Asia Front
3.5 RL w/Navigation 4dr Sedan Asia Front
NSX coupe 2dr manual S Sports Asia Rear
A4 1.8T 4dr Sedan Europe Front
A41.8T convertible 2dr Sedan Europe Front
A4 3.0 4dr Sedan Europe Front
A4 3.0 Quattro 4dr manual Sedan Europe All
Ad 3.0 Quattro 4dr auto Sedan Europe All
A6 3.0 4dr Sedan Europe Front
AR 2N Nuiattrn Adr Qedan Furnne Al

Viewing the Code That Is Used to Create
a Table

While you select options and customize the table to look the way you want it to, SAS

Studio is generating SAS code that you can use. To view the code, click : onthe
toolbar and select Generate code. A new program window appears with the code
that was used to create the view of the table in the table viewer. The program is a
copy of the code and is no longer associated with the original code. Editing the code
does not affect the data that is displayed in the table viewer, and modifying the table
viewer does not affect the contents of the code.

Opening Data in a Task or Query from
the Table Viewer

You can use the table viewer to open a task or query with the data that you are
currently viewing. The task or query opens with the data automatically selected as
the input source. To open a task or query with the current data selected, click :on
the toolbar and select Open in a task or Open in a query.
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SASHELF.CARS + 4

Select a Task
Mo gin = MSR

b 3 My Tasks 5238
3 TSX 4 48 SAS Tasks $26,9¢
. 4f8 Dala
& List Table Affributes —
& Characterize Data
6 35RL Tt Describe Missing Data 346,10
7 NSX ¢ E List Data 489 7¢
I+ Trans&me Data
i Stack/Split Columns
A4 < Filter Data
10 Ad 30 =2 Select Random Sample $31.8
$ Partition Data

n

11 Ad 3.0 £33 4
17 Sort Data
12 Ad 3.0 - $34,4¢

14 AR AN Cancel ta0 A
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&l SASHELFCARS 4 List Datactk =+
2 Run B & Copy to My Tasks EROIEE
DATA OPTIONS INFORMATION Code Log # Edit O
v DATA i /*
SASHELP.CARS » B 3 * Task code generated by SAS® Studio 5.2
% Filter: [ (none) 4
g * Generated on '8/19/19, 2:84 PM'
6 * Generated by ° '
v ROLES 7 * Generated on server
. ) _ 8 * Generated on 5AS platform 'Linux LIN X
List variables: + 9 * Generated on SAS version
18 * Generated on browser 'Mozilla/5.8 (Win
11 * Generated on web client
12 '_,,"
13
14 titlel "List Data for SASHELP.CARS';
16 proc print data=SASHELP.CARS label;
17  run;
12
19  title1l;
Task Console (0) - O x

No items

Refreshing Your Data

You can refresh the table viewer to update the data that is displayed in the table.
When you refresh your data, you can choose to either reset any settings, such as
filters or sort order, that you specified, or you can keep your settings.

To refresh the data and reset your settings, click (7 and select Table.

To refresh the data and keep your settings, click 47 and select Data.

Sorting and Freezing Data

In the table viewer, you can right-click a column heading to sort the data by that
column or freeze the data at that column. You can sort the data in ascending or
descending alphabetical order or display the columns in the order in which they
appear in the data table.
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To sort the data, right-click the appropriate column and select Sort = Ascending or
Sort = Descending. If the data is already sorted by one or more columns, you can
add another column to the sort criteria by right-clicking the column and selecting
Sort = Add to sort ascending or Sort = Add to sort descending.

To freeze a column so that column and any columns to the left remain visible while
you scroll through the remaining columns, right-click the appropriate column and
select Freeze column here. To freeze only the selected column and move it to the
leftmost position in the table viewer, right-click the column and select Freeze
column.

B SASHELRCARS x  +

SASHELP.CARS Columns: 15 of 15 Total rows: 428 Rows 110 200 + 4
v o
& Make & Model & Type £ Origin 4 Drive
1| Acura MDX 0l 3 Al |
2 Acura RSX Type S 2dr Front
3 Acura AEZETEE % Front
Descending
4 Acura TL 4dr Quick filter Front
5 Acura 3.5 RL4dr — S Front
6 Acura 3.5 RLw/Navigation Hide sdan Asia Front
7 Acura NSX coupe 2dr man Column properties orts Asia Rear
8 Audi A4 1.8T 4dr Sedan Europe Front
9 Audi A41.8T convertible 2dr Sedan Europe Front
10 Audi A4 3.0 4dr Sedan Europe Front
1 Audi A4 3.0 Quattro 4dr manual Sedan Europe Al
12 Audi A4 3.0 Quattro 4dr auto Sedan Europe Al
13 Audi A6 3.0 4dr Sedan Europe Front

Filtering Data

About Filtering Data

You can filter your data in order to display only rows that meet certain criteria, based
on values in the data. You can filter data in the table viewer either by creating a
quick filter based on a single column or by creating a filter expression with one or
more columns.

Note: If you are creating a filter with the Equal to operator on a numeric column
that includes values with a fractional component, you must create the filter by using
a range of values to ensure that there are no rounding errors. For example, suppose
your data includes a value of 123.45678. To create a filter that displays rows that
include that value, you should use the following filter expression:
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(column-name >= 123.456775 and column-name < 123.456785)

Note: If you want to search for a value when you are creating a filter, use the
unformatted value.

Creating a Quick Filter

You can create a quick filter on a single column in your data by right-clicking the
column heading and selecting Quick filter. In the Add Filter window, specify the
operator and values that you want to use. You can either enter values or select from
a list of values for the column.

Depending on the data type of the column that you are using in the filter, you can
choose from among the following options:

Match case — retrieves only rows that match the capitalization of the value that
you specify. If this option is not selected, the UPPER function is applied to the
expression. This option is not selected by default and is available only for
character columns.

Quote string — encloses values in single quotation marks. This option is
selected by default and is available only for character columns. If you are using a
macro variable or other value that is evaluated when the filter is run, you should
clear this option.

Allow macros — enables you to enter character values in a filter on a numeric
column. This option is not selected by default and is available only for numeric
columns.

Use raw values — uses unformatted numeric, date, time, and datetime values
instead of the formatted values. This option is selected by default and is
available only for numeric, date, time, and datetime columns. If you want to
create a filter based on formatted values, clear this option.

TIP Itis recommended that you use raw values in a filter. If a filter is not
working correctly because you are using raw, formatted values, try filtering
on the raw, unformatted values.
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1 PREDI.. COUNTRY REGION DIVISIOTf

x
Add Filter

Condition:
Equal to v
Value:
$925.00 =

[ Allow macros

[ Use raw values

Reset Cancel

Creating a Filter Expression

You can create a filter expression to filter your data by one or more columns. Click

Y to use the expression builder in the Filter Table Rows window to create a filter
expression. For more information, see “Building an Expression” on page 353.
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Data Functions

Filter Table Rows

+ - % + w#x |l [

|D Filter

AND

« B BASEBALL

OR  NOT = = <« £ > 2 | Advanced operators =

1 nRBI » 35

9 ¢ @ |[ vaiae |

& Name
& Team
@) nAtBat
@ nHits
@ nHome
@ nRuns
@ nRBI
@ nBB Values Log
@ Yriajor ] o .
® CratBat Filter valu... | Equal v Value il Rows: i
@ CrHits 33
@ CrHome 34
@ CrRuns 35 |
@ CrRbi %
@ creB 37
& League 38
4 Division 39
& Position 41
Bl SASHELPBASEBALL x +
BASEBALL Table Rows: 322 | Columns: 24 of 24 Rows 1 to 200 (filtered) T G- :
¥ | nRBI>35 @ 0
& Name & Team @ nAtBat @ nRBI
1 Ashby, Alan Houstan 315 38 |
2 Davis, Alan Seattle 479 72
3 Dawson, Andre Maontreal 494 78
4 Galarraga, Andres Montreal 321 42
5 Griffin, Alfredo Oakland 594 51
& Thornton, Andre Cleveland 401 &6
7 Trammell, Alan Detroit 574 75
8 WVan Slyke, Andy St Louis 418 &1
9 Bell, Buddy Cincinnati 548 75
10 Bochte, Bruce QOakland 407 43
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Importing Data

About Importing Data to SAS Studio

SAS Studio has two types of import functionality. The quick import enables you to
quickly import data from the file system or from SAS Content by selecting a few
options.

You can also import data into a flow. This import functionality is more robust and
provides additional options. For more information, see “Importing Data” on page
284.

You can import these types of data files into SAS Studio:
comma-delimited files (CSV).
dBASE (dBase IlI, llI+, IV, V).
delimited file (DLM)
Stata files (DTA).
JMP files (JMP).
Paradox DB files (DB).
SPSS files (SAV).
tab-delimited (TSV)
XLS (Microsoft Excel 5.0, 95, 97, 2000-2003)
XLSX (Microsoft Excel 2007 or later workbook)

If your data file is saved to your local computer, you must upload the file to SAS
Studio before you can import it. For more information, see “Using the Explorer ” on
page 6.

Whether data from another locale imports correctly depends on whether the SAS
server supports the locale of the data that is being imported. If you are importing
data that contains characters that are different from the current locale, use a
Unicode (UTF-8) server to import your data. If you do not use a UTF-8 server and
the locale of the data is not supported, unsupported values might appear as
questions marks (?) in your imported data. For more information about how to set
the Default text encoding option, see “Setting General Preferences” on page 341.

Note: You cannot import remote files (files that are available through FTP file
shortcuts).
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Import an Excel Worksheet

To import an Excel worksheet:
1 Select New = Quick import.
2 Inthe work area, click Select Server File.

3 Select the file that you want to import and click Open. The Import.ctl tab shows
the name and location of this Excel file.

This example shows importing the as_products.xls file.

& Program.ses ¥ *imporal X +

2 Run B ®
Source and Output® Source and Qutput
Options
SOURCE FILE
Location:
fas_products.xls |}
Worksheet name:
Default (First worksheet)
QUTPUT DATA
Library
WORK =
MPORT
Code  Log SEdt — O
1 /* Generated Code (IMPORT) */
2 /* Source File: as_products.xls */
3 /* Source Path: fas_products.xls */
4 /¥ Code generated on: 7/15/2019, 11:14:54 AM */
6 proc sql;
7 Kif Xsysfunc(exist(WORK.IMPORT)) %then %do;
g8 drop table WORK.IMPORT;
2 Hend;
16 %if ¥sysfunc(exist(WORK.IMPORT,VIEW)) %then Zdo;
11 drop view WORK.IMPORT;
12 %end;
13 quit;

4 To import the data from a specific worksheet, enter the name of that worksheet in
the Worksheet name box. By default, SAS Studio imports the data from the first
worksheet.

5 To specify the location to save the output data set, click 5- By default, the
output data set is saved to the Work library, which is a temporary location. The
contents in this library are deleted when you exit SAS Studio.

6 Click Options.
Select the file type.

To generate SAS variable names from the data values in the first row of the
worksheet, select Generate SAS variable names. If a data value in the first
row in the input file is read and it contains special characters that are not
valid in a SAS name, such as a blank, then SAS converts the character to an
underscore.

Specify the encoding.
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7 To import the Excel worksheet, click 2

Import a Delimited File (CSV, TSV, DLM)

To import a delimited file:
1 Select New = Quick import.
2 Inthe work area, click Select Server File.

3 Select the file that you want to import and click Open. The Import.ctl tab shows
the name and location of this text file.

This example shows importing a text file called CommaSep.ixt.

[# Program.sas ¥ *lmportlal x4
& Run E &
Source and Output® Source and Output
QOptions
SOURCE FILE
Location:
/CommaSep.txt ()
End of line delimiter:
Default A
QUTPUT DATA
Library
WORK =)
MPORT1
Code oG SEdt — O ¢
1 /* Generated Code (IMPORT) */
2 /* Source File: CommaSep.txt */
3 /® Source Path: /CommaSep.txt */
4 /* Code generated on: 7/15/2019, 11:29:31 AM */
6  proc sql;
7 Hif ¥sysfunc(exist(WORK.IMPORT1)) %then #do;
] drop table WORK.IMPORT1;
9 Eend;
18  %if %sysfunc(exist(WORK.IMPORT1,VIEW)) %then Xdo;
11 drop view WORK.IMPORT1;
12  %end;
13 quit;
14
15

4 To specify the location to save the output data set, click 5- By default, the

output data set is saved to the Work library, which is a temporary location. The
contents in this library are deleted when you exit SAS Studio.

5 Click Options.
Specify the file type.

To generate SAS variable names from the data values in the first row in the
text file, select Generate SAS variable names. If a data value in the first row
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in the input file is read and it contains special characters that are not valid in
a SAS name (such as a blank), SAS converts the character to an underscore.

In the Delimiter box, enter the delimiter for the values in the file. The default
delimiter is a space.

Note: If you use a hexadecimal value to specify the delimiter, you do not
need to select the Quote delimiter check box.

To start reading data from a specified row in the delimited text file, enter the
starting row in the Start reading data at row box. You might want to use this
option if you have comments at the top of the text file or the first row of the
file is column headings. By default, SAS Studio starts reading at row 2.

For SAS Studio to determine the appropriate data type and length of the
variables, enter a value in the Guessing rows box. The task scans the input
data file from row 1 to the number that you specified. By default, the first 20
rows are scanned.

Specify the encoding.

6 To import the data, click 2

Click the Results tab to see the attributes of the imported data set.

Ibutes

e/Host Information

= Variables

SEdE — O
The CONTENT S Procedure
Data Set Name WORK IMPORTZ2 Observations T4
Member Type DATA Variables 5
Engine e Indexes o
Created OT/5/2018 12:13:22 Observation Length T2
Last Modified 07/15/2019 12:12:22 Deleted Observations | O
Frotection Compressed N
Data Set Type Sorted NO
Label
Data Representation | SCLARIS_X85_54, LINUX_X25_54. ALFHA_TRUS4, LINUX_AG4
Encoding utf-8 Unicode (UTF-5)
Engine/Host Dependent Information

Data Set Page Size 85536

Number of Data Set Pages 1

First Data Page 1

Max Obs per Page a0s

Obs in First Data Page 74

Number of Data Set Repairs | 0

Filename sashgr

Release Created V.0305M0

Host Created Linuzx

Inode Number
Access Permission e
Owner Name

File Size 128KB
File Size (bytes) 131072

Alphabetic List of Variables and Attributes

# | Variable | Type | Len | Format | Informat
1 ‘AR Mum 8 | BEST12 BESTaz
2 AR Cha: 1| $31. $31

3| vaR2 | Char | 20 | S20. 220

4 'AR4 Mum 8 | NLNUM1Z MLNUM32
5 | var s s | ss =5

Click the Output Data tab to view the new SAS data set. If this data set is in the
Work library (as shown in this example), you might want to save it to a more
permanent location. Data in the Work library is temporary and is deleted when you
exit SAS Studio.
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Code Log Results  OutputData #Edit — O
WORK.IMPORT2 Columns: 5of 5 Total rows: 74 Rows 1 to 74
7 0
@ VAR1 & VAR2 & VAR3 &1 VAR4 & VAL
1 1 Chai 10 boxes x 20 bags 18 False
2 2 Chang 24-12 oz bottles 19 Falze
3 3 Aniseed Syrup 12 - 550 ml bottles 10 False
4 4 Chef Anton's Cajun Seasoning 48 - 6oz jars 22 False
5 5 Chef Anton's Gumbo Mix 36 boxes 21 True
& & Grandma's Boysenberry Spread 12-8ozjars 25 False
7 7 Uncle Bob's Organic Dried Pears 12 -1 1b pkgs. 30 Falze
] 8 Falserthwoods Cranberry Sauce 12-12 oz jars 40 False
9 E Mizshi Kobe Niku 18- 500 g pkgs. 97 True
10 10 leura 12 - 200 ml jars 31 False
1 1" Queso Cabrales 1 kg pkg. 21 False
12 12 Queso Manchego La Pastora 10-500 g pkgs. 38 False
13 13 Konbu 2 kg box & Falze
14 14 Tofu 40 - 100 g pkgs. 23 False
15 15 Genen Shouyu 24 - 250 ml bottles 16 False
16 16 Pavlova 32 -500 g boxes 17 Falze
17 17 Alice Mutton 20 -1 kg tins 39 True
18 18 Carnarvon Tigers 16 kg pkg. 63 Falze

Import a DBMS File

When you import a file from a database management system (DBMS), the available
options depend on the file type. For a list of the supported file types, see “About
Importing Data to SAS Studio” on page 284.

1

2

6

Select New = Quick import.
In the work area, click Select Server File.

Select the file that you want to import and click Open. The Import.ctl tab shows
the name and location of this text file.

To specify the location to save the output data set, click 5 By default, the

output data set is saved to the Work library, which is a temporary location. The
contents in this library are deleted when you exit SAS Studio.

Click Options.
Specify the file type.

To generate SAS variable names from the data values in the first row in the
text file, select Generate SAS variable names. If a data value in the first row
in the input file is read and it contains special characters that are not valid in
a SAS name (such as a blank), SAS converts the character to an underscore.

Specify the encoding.
To import the data, click 2
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Save the Import Data Task

You might want to save an instance of the Import Data task so that you can share
these settings for importing a specific file with others at your site. SAS Studio saves
these instances as a CTL file. CTL files must be run in the same operating
environment where they were created. For example, if you create a CTL file using
Windows, this CTL file must be run in Windows.

To save the import task:

1 Click =.
[# Program:sas +
2& Run
Source and Output* Source and Qutput
Options
SOURCE FILE
- /CommaSep.ixt ]
E ne delimiter:
QUTPUT DATA
=)
Code Llog SEdt — O
1 /* Generated Code (IMPORT) */
2 /* Source File: CommaSep.txt */
3 /* Source Path: /CommaSep.txt =/
4 | /* Code generated on: 7/15/2019, 12:18:44 PM */
6 proc sql;
7 ¥%if ¥sysfunc(exist( RT3)) %then %do;
8 drop table WO
o  ¥end;
18 %if #sysfunc{exist(WORK.IMPORT3,VIEW)) %then %do;
11 drop view WORK.IMPORT3;
12 %end;
13 quit;
14
15
16
17 FILENAME REFFILE DISK ' /CommaSep.txt”;
18

%  PROC IMPORT DATAFILE=REFFILE

2 Inthe Save As window, specify the name and location, and then click Save. The
file is saved with a CTL extension.

Exporting Data

In the Standard perspective, you can use SAS Studio to export your data as another
file type to a folder that you specify.
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Note: You cannot export password-protected data in SAS Studio, and you cannot
export data from the Interactive perspective. For more information, see
“Understanding Perspectives” on page 29.

To export your data:

1 Click Libraries in the navigation pane and browse to find the file that you want to
export.

2 Right-click the file that you want to export and select Export. The Export Table
window opens.

3 Select the folder in which you want to save the exported file.
4 In the Filename box, enter the name of the exported file.

5 From the Type drop-down list, select the format of the exported file.

x
Export Table

fol i

« 7 Folder Shortcuts

» 7 Shortcut to My Folder
4
+ g SAS Content

B3 My Snippets
83 My Tasks

Mame: Type
BASEBALL Comma-delimited (*.csv) v

s

Comma-delimited (*.csv)
Delimited (*.dIm)

Tab-delimited (*.tsv)

6 Click Save to export the file.

Note: When you export data, the entire file is exported. Any filters you might have
applied to the data in the table viewer are not applied to the exported data.
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Viewing Results

When you run a task or a program in SAS Studio, the results are displayed in the
work area. By default, results are generated as HTML5 output and displayed on the
Results tab. Here are ways that you can work with your results:

Add additional output formats, such as PDF, Word, RTF, Excel, and PowerPoint,
by using the Preferences window.

Download your generated output. You can download results that have been
created in any of the available formats.

Change the default output style for each format by using the Preferences
window.
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Default SAS Studio Output

Viewing Default Results

In SAS Studio, by default, output is generated in HTML5.

If you want to add output formats, you can use the Preferences window to select
other formats, such as PDF and Word. You can also change the default style for
your output to any of the ODS styles that are available. For more information, see
“Setting the Results Preferences” on page 344.

By default, the HTMLS results are the only results that are displayed on the Results
tab. When you view your results, you can use the table of contents to navigate the
different sections. By default, the table of contents is expanded, and you can click
the section that you want to navigate to.

2 Run

Deta Options Information

v Data
SASHELP.CLASS
% Filter: ([ (none)
v Roles
List variables:
[] & Name
[0 @ Height
O ® weight

Group analysis by:

[O0® Age

Task Console (0)

MNo items

(on]
&

£F Copy to My Tasks

Results

Code Log

3 The Print Procedure
4 Age=11

[ Data Set WO
4[] Age=12

+ 4 Age=13

4] Age=14

[ Data Set WOR...

4[] Age=15

[ Data Set WOR...

4 Age=14

[ Data Set WOR...

[# Data Set WOR...

[ Data Set WOR...

Apr 16, 2020, 2-55-21 Pm

# EditCode [

List Data for SASHELP.CLASS

Age=11
Obs Name Height Weight
1 Joyce 51.3 505
2 Thomas 575 85.0
Age=12
Obs Name Height Weight
3 James 57.3 83.0
4 Jane 59.8 84.5
5 John 59.0 99.5
6 Louise 56.3 77.0
7 Robert 64.8  128.0
Age=13
Obs Name  Height Weight
8 Alice 56.5 84
9 Barbara 65.3 98
10 Jeflrey 62.5 84
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Downloading Generated Data

To download results that were generated in other formats, such as PDF or RTF, or
as other types of data, such as a .csv or XML file:

1 Click : for the Results tab.

Apr 16,2020, 3:49:56 PM[[E) (0) |
Code Log  Resuhs # EditCode [ (:
4 M3 The Print Procedure ]
B Agent List Data for SASHELP.CLASS
[& Data Set WOR... Age=11
‘B Age=12 Obs Name Height Weight
= Data Set WOR... 1 Joyce 593 505
‘B Age=13 2 Thomas 575 850
[# Data Set WOR. ..
4 Age=14
[2 Data Set WOR. . Age=12
4 Age=15 Obs Name Height Weight
[« Data Set WOR... 3 James 57.3 83.0
A Age=16 4 Jane 598 845
[2 Data Set WOR... 5 John 590 995
6 Louise 563  77.0
7 Robert 648 1280

2 Select Download and the type for the results.

Sending Your Results to Another User

You can send a copy of your results and the associated code and log files to
another user through email. Files that you can send include results in HTMLS, RTF,
and PDF formats as well as the code and log files that are associated with the
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results. The code is sent as a SAS program file, and the log and program summary
files are sent as HTMLS5 files. To send files through email, you need access to an
SMTP server. For more information, contact your site administrator.

Note: If your SAS Studio email messages are being marked as junk, see
“Configuring the Mail Server” in SAS Studio: Administrator’s Guide.

To send results by email:

1 On the toolbar for the program, query, or task, click :.

Apr 16,2020, 3:49:56 PM[[B) (0) @
Code Log  Resuhs # EditCode [ :
4 M3 The Print Procedure ]
B Agent List Data for SASHELP.CLASS
[2 Data Set WOR... Age=11
‘B Age=12 Obs Name Height Weight
= Data Set WOR... 1 Joyce 593 505
‘B Age=13 2 Thomas 575 850
[# Data Set WOR. ..
4 Age=14
[2 Data Set WOR. . Age=12
4 Age=15 Obs Name Height Weight
[« Data Set WOR... 3 James 57.3 83.0
A Age=16 4 Jane 59.8 845
[2 Data Set WOR... 5 John 59.0 995
6 Louise 563  77.0
7 Robert 648 1280

2 Select E-Mail. The E-Mail File window appears.


http://documentation.sas.com/?docsetId=webeditorag&docsetVersion=v_005&docsetTarget=p0asfg26xixmjvn1266j2im1epph.htm&locale=en
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E-Mail File

Code [] Log [ Results

Cancel

3 In the To box, enter the email addresses to which you want to send the files.
Separate addresses with a semicolon.

4 If you want to send a copy of the email to another address, enter the address in
the CC box.

5 In the Subject box, enter a subject for the email. You can also add a message to
include in the body of the email.

6 Select the items that you want to include as attachments to your email. By
default, the code is selected. If you select Results, all results that were
generated are included in the email.

7 Click Send to send the message and attachments.

Viewing Output Data

When you run a program, task, query, or flow that generates a table or view, the
output data is displayed on the Output Data tab. You can view and use data on the
Output Data tab in the same ways that you can use a table or view that you open
from the Libraries section of the navigation pane. For more information, see “About
the Table Viewer” on page 271.

By default, if your program, task, or flow generates multiple output tables, the list of
tables is displayed in a collapsible pane.
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Note: You can use the View output data in a pane option to switch between
displaying the list of output tables in a pane or in a compact menu. For more
information, see “Setting General Preferences” on page 341.

You can customize how the output tables are displayed in the pane in these ways:
Use the filter box at the top of the list to specify filter criteria for the table names.

Specify a sort order for the tables by clicking : and selecting the appropriate
order. By default, the tables are displayed in the order in which they are created.

Specify whether to include the library name of each table by clicking : and
selecting or clearing Include library name.

If the output tables are in a flow, use the Show temporary port tables option to
specify whether you want to include tables that are associated with output ports
but not connected to Table nodes.

[6 StartPage ol NoX + 0O
B Run - = B & &b o) Add v View ¥ == Mar 3, 2021 03:14 PM
Flow Generated Code Submission
Code Log Results Output Data (2)
Jo) : <« HORSEPOWER Table Rows: 87 | Columns: 18 of 18 | Rows 1to 87 O
Show temporary port tables ~ Sertascending ol
Sortdescending & Model & Type & Origin & DriveTrz
HORK Sort by crestion ord
= ¥ Sort by creation order N i
= ! Aé 4.2 Quattro 4dr Sedan Europe Al |
WORK ¥ Include library name A8 L Quattro 4dr Sedan Europe Al
=* HORSEPOWER
3 Audi 54 Quattro 4dr Sedan Europe Al
4 Audi RS & 4dr Sports Europe Front
5 Audi S4 Avant Quattro Wagon Europe Al
5 BMW X5 4.4i sUV Europe Al
7 BAAAS EARIA Adr Cadan Fiirnme Raar
[#] SAS Program - 0O

Cadea Made
Loge NOQe

= proc sort data=sashelp.cars out=cars;
by make;
run;

®

data horsepower;
set sashelp.cars(where=(cylinders eq 8)) nobs=numobs;
£franmat+ AnllancRanUanca AalTan1? I mnmadinabhoanamnhancanmanan & 1

I Y Y
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About the SAS Output Delivery System
and SAS ODS Statistical Graphics

The SAS Output Delivery System (ODS) gives you greater flexibility in generating,
storing, and reproducing SAS procedure and DATA step output along with a wide
range of formatting options. ODS provides formatting functionality that is not
available when using individual procedures or the DATA step without ODS.

SAS Studio uses very specific ODS options and the GOPTIONS statements so that
the output is displayed properly in the web environment. To view all of the ODS
options in your code, click Options > Preferences. In the Preferences window,
select SAS Programs > Code and Log, and then select the Show generated
code in the SAS log option.

Note: To ensure that your output is displayed properly, do not change the settings
of the ODS options or GOPTIONS statements in the generated code.

SAS ODS Statistical Graphics, more commonly referred to as SAS ODS Graphics,
is an extension of the SAS Output Delivery System (ODS). ODS manages all output
that is created by procedures and enables you to display the output in a variety of
forms, including HTML and PDF.

Many SAS analytical procedures use ODS Graphics functionality to produce graphs.
ODS Graphics uses the Graph Template Language (GTL) syntax, which provides
the power and flexibility to create many complex graphs. The GTL is a
comprehensive language for defining statistical graphics.
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About Git Integration in SAS Studio

SAS Studio includes integration with Git, a system for tracking changes and
managing version control among multiple users. Git can be used with many different
repository hosting services such as GitHub and Bitbucket.

Note: This document assumes that you have a basic familiarity with Git technology
and your repository hosting service.

Here are the requirements for using the Git functionality in SAS Studio:

Standard perspective. For more information, see “Understanding Perspectives”
on page 29.

Red Hat Enterprise Linux (RHEL), Windows WX86, or Windows W32 operating
system. If you are using a SUSE Linux Enterprise Server, you need to install
additional libraries. Contact SAS Technical Support at support@sas.com for
assistance.

Note: If you are using a RHELS8 deployment, you must install the compat-
openssl10 rpm. For more information, see “Using Git Functions on a RHEL 8
Deployment” in SAS Studio: Administrator’s Guide.

Your SAS Administrator must have specified the Git configuration properties. For
more information, see “Configuration Properties for Git Integration” in SAS
Studio: Administrator’s Guide.

You can use the Git Repositories (P ) section of the navigation pane to access the
Git features that are available from within SAS Studio. These features include
cloning repositories, committing and stashing file changes, pulling and pushing files,
viewing your repository history, creating and merging branches, rebasing a branch,
and performing a basic differentiation between files in your local repository. By
default, SAS Studio uses SSH keys to authenticate with your repository hosting
service.

Note: For information about authenticating using HTTPS with a user name and
password, contact your site administrator.

You can also interact with a Git repository from SAS by using SAS Git functions in a
SAS program. For more information, see “Using Git Functions in SAS” in SAS
Functions and CALL Routines: Reference.


mailto:support@sas.com
http://documentation.sas.com/?docsetId=webeditorag&docsetVersion=v_005&docsetTarget=p1lgf3r2y4v35dn1gd4syo16srbf.htm&locale=en
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http://documentation.sas.com/?docsetId=webeditorag&docsetVersion=v_005&docsetTarget=p1a2vn20wzwkumn1freonkz81mx5.htm&locale=en
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Working with Git Profiles

Creating a Git Profile

Before you can get started using any of the Git features in SAS Studio, you must
create a Git profile. By default, SAS Studio uses SSH keys for authentication. In
order to use the SSH authentication, you must upload your public and private SSH
keys to the server file system. For information about generating SSH keys, see the
documentation for your repository hosting service.

TIP  You can upload your SSH key files to the server file system by selecting
the appropriate directory in the Explorer section of the navigation pane and

clicking T'. click + and browse for the SSH key files. Select the files and
click Open. Click Upload to upload the files to the directory on your server
file system.

To create a Git profile, select Options = Manage Git Connections and click +.
The Add a Profile window appears.

To create a Git profile using SSH keys, enter your profile name, user name, and a
valid email address in the appropriate boxes. Click Browse to find your public and
private SSH key files or enter the path names in the appropriate boxes. Click OK to
create your profile.
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Add a Profile

Profile name: *
My Profile
User name: *
MylUserMame
Email: *
user@company.com
Public SSH file path:
C:/Users/Documents/MySASFiles/ssh_keys/id_rsa.pub -
Private S5H file path:

C:/Users/Documents/MySASFiles/ssh_keys/id_rsa -

"o JIE

To create a Git profile using HTTPS authentication, contact your site administrator.

TIP To specify a default profile, select Options = Manage Git
Connections and click Profiles. Select the profile that you want to use as
your default profile, and click Set as default.

Deleting a Git Profile

To delete a profile, select Options = Manage Git Connections and click Profiles.
Select the profile that you want to delete and click .

If the profile is used in the active repository, you cannot delete it until you close the
active repository. If you delete a profile that is associated with other repositories, you
cannot open those repositories until you use the Manage Git Connections window to
associate them with another profile.



Cloning and Opening a Git Repository 303

Cloning and Opening a Git Repository

In order to access the files from a Git repository in SAS Studio, you must clone the
repository to a local repository on your server file system. When you clone the
repository, a copy of all the files on the remote repository are copied to a working
directory that you specify on your server file system. You can clone a repository
from a remote server using SSH or HTTPS authentication, and you can also clone a
local repository from your server file system.

Note: If an existing Git repository has been cloned to the server file system, then
the Git repository is already a local repository and is available for you to access.
However, if the Git repository is not on the server file system, you must clone it
before you can access it.

You can access the files in the cloned repository by navigating to the directory in the
Explorer section of the navigation pane. You can make changes to the files in the
working directory, and then commit those changes to your local repository.

Note: Changes that you make to files in your local repository are not visible to other
users until you push those changes to the remote repository.

To clone a Git repository:

1 In the navigation pane, click §#, and then click Clone Repository or click Clone
on the toolbar of the Git Repositories section of the navigation pane. The Clone
a Repository window appears.

TIP  You can access the option to clone a repository in three ways:

In the Git Repositories section of the navigation pane, click Clone
Repository. This option is available only if there are no repositories
listed in the Git Repositories section of the navigation pane.

Click Clone on the toolbar of the Git Repositories section of the
navigation pane. This option is available only if there are already
repositories listed in the Git Repositories section of the navigation
pane.

Select Options = Manage Git Connections. In the Manage Git
Connections window, click Repositories. Click + and select Clone a
repository.
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((
B Git Repositories

=
= ~E = ADD OR CLONE A
- L% - GIT REPOSITORY.
£
3 Add Repository
- Clone Repository
=

You'll need to set up a Git profile before you can
b clone or open a Git repository, Select Options =
Manage Git Connections.

Note: To open an existing local repository, click Add Repository or use the Add
toolbar button in the Git Repositories section of the navigation pane. In the
Select a Folder window, browse to find the repository that you want to open and
specify the Git profile.

2 In the Repository box, enter the location of the repository that you want to
clone. You can clone a repository in three ways:

Use SSH keys to authenticate with your repository hosting service - enter a
repository name in a format similar to one of these examples:

gitegithub.com:folder/sasgit.git
or
gitegithub.com:jquery/jquery-ui.git

Note: By default, SAS Studio uses SSH keys to authenticate with your
repository hosting service.

Use HTTPS authentication - enter a repository name in a format similar to
this example:

https://github.com/example/repo.git

Use a local repository - enter the full pathname of the local repository on your
server file system.
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Note: When you clone a local repository, you can pull files from the
repository, but you cannot push any changes.

3 In the Server location box, enter the path name of a folder on your server file
system for the cloned repository.

Note: You must select an empty folder for the cloned repository. If there are any
files in the folder, the cloning operation cannot be completed.

4 From the Profile drop-down list, select the profile that you want to use to
connect to the Git repository.

x
Clone a Repository

Repository:

git@github.com:example/repo.git
https://github.com/example/repo.git

git@bitbucket.org/exmple/repo.git

Server location:

C:/Users/Documents/My SAS Files/MyGitRepository D
Profile:
My Profile v
Clone Cancel

5 Click Clone to clone the repository. A Git repository tab opens in the work area.
You can also view the files in the cloned repository by using the Explorer section
of the navigation pane.

Note: You can rename a repository from the Explorer section of the navigation
pane. Right-click the repository folder and select Properties. Enter the new name in
the Name box.

Creating a Local Repository

You can create a local repository from a server file system folder in the Explorer
section of the navigation pane. You can access the local repository in the Git
Repositories section of the navigation pane and track and commit your changes.
You can also associate the local repository with a remote repository and push your
changes to the remote repository.
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To create a local repository:

1 In the Explorer section of the navigation pane, right-click the folder that you
want to use as a local repository and select Git initialize. The folders tree
refreshes and the folder is identified in the tree as a Git repository.

2 To view the new local repository, click ¥ in the navigation pane. Double-click the
new local repository to open it in the work area, if it does not open automatically.
Notice that all of the files in the folder have been added to the repository as
unstaged changes. To add the files to the repository, you must first stage the files
and then commit them. For more information, see “Committing Changes to Your
Local Repository” on page 308.

3 To push the committed files to a remote repository, click Push on the Git
repository tab. In the Create Remote Repository window, enter the location of the
remote repository and click Create.

Understanding the Git Repository Tab in
SAS Studio

When you clone a Git repository or open an existing Git repository from your server,
a Git repository tab opens in the work area.

The Git repository tab contains two subtabs: History and Commit. The History
subtab displays the history of all the changes, or commits, in a repository and
enables you to view the differences between the selected and parent commits. The
Commit subtab enables you to stage, unstage, reset, and commit changes to files in
a repository. You can also view the differences between versions of a file.

To open your local Git repository tab, click ¥ in the navigation pane and double-
click the repository that you want to open. The Git repository tab opens in the work
area.

From the main Git repository toolbar, you can perform these tasks:
Specify the local repository that you want to open.
Check out a local branch.

Pull or fetch data from the remote repository. For more information, see “Pulling
and Fetching Files” on page 312.

Push committed changes to the remote repository. For more information, see
“Pushing Files” on page 312.

Stash and reapply changes. For more information, see “Stashing Changes” on
page 317.
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Refresh the local repository.

Note: You can refresh the Git Repositories section of the navigation pane by
clicking : on the Git Repositories tab and selecting Refresh.

¥ MyRepository x  +

P JIE-"IyReposito_ry v i Tain y ! Pull main i o 7l Push main ) iy o
Current reposit... Current branch Last pulled: Se... Last pushed: Sep 24
Commit History
I Message Author Date Commit ID g
T orginimain Car modelsb...  MyUserName Sep24,2020,10:0...  5e79d20
T Bug fixes MyUserName Sep 24, 2020, 10:0... Tc3abed
T 1# modelcategories Auto Model Cat... MyUserName Sep 24, 2020, 10:0... 5959785
T New car model ranking report. MyUserName Sep 24, 2020, 9:58... db80894
T Added variables to program. MyUserMame Sep 24, 2020, 9:57... 19dd900
T New class history analysis. MyUserMame Sep 24, 2020, 9:45. .. 88ab114
Author: MyUserMName Sep 24, 2020, 10:04:58 AM 5e79d203f9ff9decalcdbb99979dfdée... — O

L-ar models by price report. diff -git a/TopNStraight.sas b/TopNStraight.sas new file mode 100755 index 0000000..b3a0¢

@@ -0,0 +1,80 @@

B e e e

+/* Copyright 2008-2010 SAS Institute Inc. */

Parent: 1c3aéed +/* Top N report for entire data set */
+/* Use macro variables to customize the data */
® [#] TopNStraight.sas +/* source. */

+/* DATA - SAS library.member for input data */

+/* REPORT - column to report on */

+/* MEASURE - column to measure for the report */
+* MEASUREFORMAT - specify to preserve measure */
+/* farmat in the report (currency, for example) */

+/* STAT - SUM or MEAN */

+/* N - The "N" in Top N - how many to show */

Viewing the Commit History

You can use the commit history to view the history of all the changes to a repository.
You can also view the details of a specific commit as well as the differences
between two commits.

After you have saved your changes to the files in your working directory, make sure
the tab for your local Git repository tab is open in the work area. Click the History
subtab. A list of all the commits made in that repository is displayed in the work area
in reverse chronological order. For each commit, the commit message, the author,
the date and time of the commit, and the commit ID are displayed by default. To
modify which columns are displayed, click £ and select the columns that you want to
be displayed.

Note: By default, up to 1,000 rows are loaded in the commit history. You can
specify a different limit by selecting Options = Manage Git Connections. Click
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Options and enter a new value in the Maximum rows loaded in history log
option. Increasing the number of rows that are loaded might affect your
performance.

To view the details of a specific commit, select the commit from the commit history.
The details of the commit are displayed in the lower section of the work area. You
can view the details of the parent of the selected commit by clicking the parent
commit ID in the details.

To view the differences between changes in the selected commit and the parent
commits, click a file in the lower section of the work area. You can also compare two
adjacent commits from the commit history list by selecting the commits that you
want to compare.

Added filtering to cowboy.sas and created a new student data program. - O

Author: MyUserName Jul 25,2 25 PM
Parent: bafa7{3 diff --git a/New
@@-0,0+1,2@
@ [# NewSASProgram.sas +proc print data=sashelp.class;
+run;
(= [# cowboy.sas

Note: To view the file differences in a separate window, right-click the differences
section of the work area and select Open in new window.

Committing Changes to Your Local
Repository

Before you can push one or more changes from your local Git repository to the
remote repository, you must first commit the changes from your working directory to
your local repository. When you commit files, you stage the files that you want to
include in the commit by moving the files from the Unstaged changes area to the
Staged changes area. Next, you must enter a comment describing the commit, and
then commit the files. When you select files to commit, it is a good practice to group
changes that are related and represent a state in your project development that you
want to capture.

Note: When you commit a change to the local repository, those changes are still
not viewable by other users, but the changes are available for you to push to the
remote repository.

To commit changes to your local repository:
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After you have saved your changes to the files in your working directory, make
sure your local Git repository tab is open in the work area. Click the Commit
subtab.

If your changed files are not listed in the Unstaged changes area, click (7 to
refresh the list.

Files in the staging area are identified by a status icon that indicates the type of
change:

(# — a new file to be added to the local repository.
(@) — a renamed file.

(= — an existing file with changes.

(1 — a deleted file.

(= — a file with content that is very similar or identical to another file in the
local repository.

& — a file with a merge conflict.
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History Commit

Unstaged changes (2]

MewSASProgram.sas )
cowboy.sas (=)

Staged changes (0)

No items

Note: Autosaved files that include ~ in the file name are not included in the list
of unstaged files.

3 Select one or more changes that you want to commit and click ¢ When you

select files to commit, it is a good practice to group changes that are related and
belong together in a single commit.

TIP You can also stage and unstage files by double-clicking them.

LG o
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Note: Changes that you do not stage are not included in the commit. Your
changes remain in your working directory and in the Unstaged changes area
until you commit them.

History Commit

Unstaged changes (0)

Mo tems

Staged changes (2)

[#] NewSASProgram.sas

[#%] cowboy.sas

(B
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TIP  You can view the differences between the versions of a SAS
program file in the staging area and your local repository by clicking the
file on the Commit tab. File differences are not highlighted for task, query,
and flow files, so you should consider documenting changes in the
commit comment.

To discard the changes to a file in the staging area and reset the file to the
version in your local repository, right-click the file and select Reset. If the
file that you have reset is open in the work area, you are prompted to
either reload the version from your local repository or retain the edited
version.

4 In the comments box, enter a description of the changes in the files that you are
committing, and then click Commit Staged. The changed files are now available
to be pushed to the remote repository.

Pulling and Fetching Files

You can download data from the remote repository to your local repository in two
ways: pulling and fetching. The pull feature enables you to download the files from
the remote repository and update your local repository to make sure you have the
latest content. If you have made changes to some of the files in your local
repository, Git merges the content from the remote repository with your local files. To
pull files from the remote repository, make sure the tab for your local Git repository
is open in the work area, and then select Pull branch-name = Pull.

Note: SAS Studio displays a message if there is a conflict between files in the
remote and local repositories when you pull the remote files. If a conflict occurs, the
conflicted files are moved to the Unstaged changes area. After you resolve the
conflicts, you can commit the files again. Files that are pulled from the remote
repository and do not have any conflicts are staged for the commit.

The fetch feature downloads the files from the remote repository, but fetching does
not merge any changes into your current working branch. To fetch files from the
remote repository, make sure the tab for your local Git repository is open in the work
area. Next, select Pull branch-name = Fetch and specify whether you want to
fetch changes from a specific branch or from all branches.

Pushing Files

After you have staged and committed your changed files from your working directory
to your local repository, you can push them to the remote repository. When you push
your committed changes to the remote repository, you are synchronizing files in your
local repository with the remote repository.
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To push your files to the remote repository, make sure the tab for your local Git
repository is open in the work area. Click Push branch-name on the toolbar. The
commit history shows your committed changes merged into the remote repository.

Resetting Your Local Repository

You can undo commits that you have made by resetting your local repository to a
prior commit.

To reset your local repository:

1 Make sure the commit history is open for your local repository. Right-click the
commit that you want to reset and select Reset. The Reset Local Repository
window appears.

2 Select the type of reset that you want to perform:

Soft — resets the current branch to the prior commit. No changes are made to
the staged changes (the index) or your working directory.

Mixed — resets the current branch to the prior commit and resets your staged
changes (the index). No changes are made to your working directory.

Hard — resets the current branch to the prior commit, resets your staged
changes (the index), and discards all changes in your working directory. You
cannot undo a hard reset.

3 Click OK to reset your repository.

Working with Branches in Git

Your work in Git is managed in branches. The default branch in your remote
repository is identified as the origin/main branch. The default branch in your local
repository is identified as the main branch. You can create additional branches and
merge branches. When you push your committed changes to the remote repository,
you are synchronizing files in a branch in your local repository with the branch in the
remote repository. You can use the History subtab to see the commits that are
associated with a branch and whether branches are synchronized. For more
information, see “Viewing the Commit History” on page 307.

In this example, the main branch is ahead of the origin/main commit by one commit.
This lack of synchronization indicates that you have made changes to the local main
branch that are not included in the remote origin/main branch because the "New
graph program" commit has not yet been pushed to the remote repository. For more
information, see “Pushing Files” on page 312.
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¥ MyRepository x  +

MyReposito_ry y is tnain v I Pull main " 7 Push main ) n . o)
Current reposit Current branch ast pulled: Se Lest pushed: S...
Commit History
[ Message Author Date Commit ID g
.| New graph program MyUserName Sep 24,2020, 11:2... ca051e3
.| origin/main | Car models by price re... MyUserName Sep 24,2020, 10:0... 5e79d20
.| Bug fixes MyUserName Sep 24,2020, 10:0... Tc3ated
T I# modelcategeries  Auto Model Cat... MyUserName Sep 24,2020, 10:0... 5959785
.| New car model ranking report. MyUserName Sep 24,2020, 9:58... db80894
.l Added variables to program. MyUserName Sep 24,2020, 9:57... 19dd900

After the “New graph program” commit has been pushed to the remote repository,
the origin/main and main branches are synchronized and are listed on the same line
in the commit history.

¥ MyRepository x  +

urrent branch Last pulled:- ae... LBst pusnea: Ep £4,...

P Jl\.qﬂ).’rllief)05|tl?fy " iz Tam 3, Pull main 7l P_u_?hﬁmam \r v o

Commit History

I Message Author Date Commit ID H
T Srgniman | New graph pr. .. MyUserName Sep 24, 2020, 11:2... ca051e3
T Car models by price report. MyUserName Sep 24, 2020, 10:0... 5e79d20
T Bug fixes MyUserName Sep 24, 2020, 10:0... Tc3abed
T 1# modeleategories Auto Model Cat... MyUserName Sep 24, 2020, 10:0. .. 5959785
T New car model ranking report. MyUserMame Sep 24, 2020, 9:58. .. db80894
T Added variables to program. MyUserMName Sep 24, 2020, 9:57... 19dd900

For more information about managing branches in Git, see the documentation for
your repository hosting service.

Creating a Branch

You can create a branch in Git in order to separate work that you are doing in the
repository from other work that you are doing. When you create a branch, the
commits in that branch are separated from your other commits until you merge the
branch with another branch.

Note: When you have multiple branches, you can check out the branch that you
want to work in by using the Current branch drop-down list at the top of your Git
repository tab. You can also right-click the branch in the commit history and select
Checkout branch = branch-name. For more information, see “Checking Out
Branches” on page 315.



Checking Out Branches 315

To create a branch:

1 Make sure the History subtab is open for your local repository. Right-click the
commit with which you want to start a new branch and select Create new
branch. The Create a Branch window appears.

2 In the Branch name box, enter a name for your new branch. The branch name
can contain only letters, numbers, and special characters such as hyphens or
underscores.

3 If you want to create a branch but remain in the current branch, clear the
Checkout after create check box. This option is selected by default.

4 If you want to discard any changes in your working directory that you have not
committed when the branch is created, select the Force if duplicate branch
name exists check box. This option is not selected by default.

5 Click Create to create the branch. Your local repository now contains the files
from the commit that you selected for creating the branch.

Create a Branch

&ll uncommitted changes will be moved to the new branch.

Create branch at:

Branch name:
modelcategories
Checkout after create

[] Force if duplicate branch name exists

Create Cancel

Checking Out Branches

To open a branch in your working directory, you must check out the branch.

You can check out local branches by using the Current branch drop-down list at
the top of the Git tab or by right-clicking the local branch in the commit history and
selecting Checkout branch = branch-name.

If you want to work with a remote branch that does not have a corresponding local
branch, you can create a local copy of that branch in your working directory in one
of the following ways:
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Create a local branch with the same name as the remote branch. For more
information, see “Creating a Branch” on page 314.

Right-click the remote branch in the commit history and select Checkout branch
= branch-name. A local version of the branch is created and checked out.

Note: If you check out a remote branch that already has a corresponding local
branch, the remote branch is merged into the local branch.

Understanding Merging and Rebasing

Both merging and rebasing are used to integrate changes from one branch into
another branch.

When you merge one branch into another, Git combines the changes from the
commit sequences in each branch. A merge conflict occurs when Git encounters
something in a file that has been changed in both branches. You must resolve any
conflicts manually before the merge can be completed. After the merge is complete,
you can still view the history of both branches. The existing branches are not
changed in any way.

When you rebase a branch, you are moving an entire branch so that it begins on the
tip of another branch. Rebasing enables you to incorporate all of the commits in one
branch into another branch. You must resolve any conflicts manually before the
rebase can be completed. Unlike merging, rebasing rewrites the project history and
creates a linear project history. You can no longer view the original branch histories
separately.

TIP  You should never rebase a public branch, such as main, onto a new
branch because this action can create problems for other users of the public
branch.

Merging Branches

When you have completed work in a branch, you can merge the work in that branch
into another branch.

To merge a branch:

1 Make sure the commit history is open for your local repository. In the Current
branch drop-down list, select the branch into which you want to merge the new
branch. For example, to merge newbranch with the main branch, you would
need to check out the main branch.
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2 Right-click the branch that you are merging, and select Merge into current-
branch-name = new-branch-name. For example, to merge newbranch with the
main branch, you would right-click newbranch and select Merge into main =
newbranch. The current branch in the commit history list is updated with the
latest commit from the new branch.

Note: If you are merging a branch into a branch that is not checked out, right-
click the latest commit in the current branch, and select Merge with branch =
branch-name.

Note: SAS Studio displays a message if there is a conflict between files when you
merge the branches. If a conflict occurs, the conflicted files are moved to the
Unstaged changes area on the Commit subtab. After you resolve the conflicts, you
can complete the merge by staging and committing the files.

Rebasing the Current Branch

You can use the rebase feature to move a branch to a new base commit. When you
rebase a branch, the branch appears to have been created from a different commit.
Rebasing is a powerful feature that enables you to change the history of your
repository.

To rebase a branch:

1 Make sure the commit history is open for your local repository. From the Current
branch drop-down list, select the branch that you want to rebase. For example,
to rebase newbranch onto the main branch, you would need to check out the
newbranch branch.

2 Right-click the branch that you want to use as the new base commit, and select
Rebase branch-name on = Selected commit.

Note: SAS Studio displays a message if there is a conflict between files when you
rebase the branches. If a conflict occurs, the conflicted files are moved to the
Unstaged changes area on the Commit subtab. After you resolve the conflicts, stage
and commit the files and continue the rebase.

Stashing Changes

You can use the stash feature to save any uncommitted changes (both staged and
unstaged) that you are not yet ready to push to the remote repository. When you
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stash changes that you have made to one or more files, the changes are removed
from the working copy of the files and saved until you are ready to reapply them.

When you reapply the changes to your files, you can choose to delete or save the
changes in your stash.

Note: When you stash changes, all updated and uncommitted files in the repository
are affected.

To use the stash feature, make sure the tab for your local Git repository is open in
the work area. Click +ir on the toolbar and choose from the following options:

Stash — saves all uncommitted changes to the files in your local repository and
removes the changes from the local files.

Pop stash — reapplies all saved changes to the files in your local repository and
deletes the changes from your stash.

Delete stash — deletes the saved changes in your stash. When you delete the
changes in your stash, you cannot reapply them to your local files.

Apply stash — reapplies all saved changes to the files in your local repository
and saves the changes in your stash.

Resolving Merge Conflicts

Sometimes when you are working in a shared repository, you can encounter an
error because you and a coworker have made changes to the same lines in a file.
SAS Studio identifies the conflict in the file when you attempt to merge your
changes from your local branch. In SAS Studio, merging occurs when you pull files
from a remote repository, merge work from one branch into another branch, and use
the Pop stash and Apply stash options.

For example, an error can occur when a coworker pushes a change to a file and you
attempt to push a change to the same file without first pulling your coworker's
updates to the file. When a file has a conflict and you attempt to pull from the remote
repository or perform another merge operation, SAS Studio displays an error
message and provides information to help you resolve the conflict. SAS Studio
automatically documents the conflicts by adding information to the file to identify the
conflicts that exist between the local and remote versions of the file. The file is
moved back to the Unstaged Changes area of the Commit tab so that you can
resolve the conflict.
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Commit History

Unstaged Changes (1)

&+

[# class_analysis.sas @

Staged Changes (0)

Mo items

To view the conflicts in the file, click the file in the Unstaged Changes area. The file
is displayed in the area to the right of the Commit tab. View the documentation
about the conflict that SAS Studio inserted in the file: the Local section contains the
changes from your local commit, and the Remote section contains the conflicting
lines from the commits that you pulled from the remote repository.
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¥ gtrepol x

gitrepo1 v = main ) 1, Pull main . — Push main :
2 : £ v A . v - AT 9l
L Current repository 1 Current branch Last pulled: Feb 2 Last pushed: Feb n :
Commit Histary

Unstaged Changes (1) /sashelp/gitrepo1/class_analysis.sas Edit
| @ class analysis.sas i diff --git a/class_analysis.sas b/class_analysis.sas index 6f5593d..c9c65a0 100755 - a.-{zjass_a
: © @@ -3,6 +3,10 @@ var name age weight;

un:

proc print data=sashelp.classfit;

+<<<<<<< Local

var name age predict lower lowermean upper uppermean;
+varname age predict lowermean uppermean;
+=>>=>>>> Remote

run;

quit;

Staged Changes (0)

Mo itemns

To resolve the conflicts in the file, click Edit. The file opens in a new tab in the work
area. Edit the file as needed (considering both sets of changes), and then save the
file. Click the Git repository tab, and then stage and commit the updated file.

Deleting a Repository

You can delete the local repository on your server file system. You can choose
whether you want to delete all the files in the working directory when you delete the
repository.

To delete a local repository:

1 Select Options = Manage Git Connections. Click Repositories and select the
repository that you want to delete. Click .

2 Select the type of delete that you want to perform:

Soft — deletes only the Git repository definition.

Note: After a soft delete, you can still view the folder using the Explorer
section of the navigation pane. If you want to use the folder as a local Git
repository again, you must right-click the folder and select Git initialize.
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Mixed — deletes the Git repository definition and removes any Git
configuration information from the local repository directory. The files in your
working directory are not deleted.

Note: After a mixed delete, you can still view the folder using the Explorer
section of the navigation pane. If you want to use the folder as a local Git
repository again, you must right-click the folder and select Git initialize.

Hard — deletes the Git repository definition, the local repository directory, and
all files in the local working directory.

3 Click Delete to delete the repository.

Note: You can also delete a repository from the Explorer section of the navigation
pane. Right-click the working directory and select Delete. Click Delete in the
confirmation window, and then select the type of delete that you want to perform.

Sample Git Workflow Scenario

Suppose you need to help out on a project that stores its SAS programs in a Git
repository. You need to make some minor changes to one program and add a new
program to the project.

In this sample Git scenario, you clone a repository to your server file system, commit
and push some changes, and create a branch. Then you merge the new branch
with the main branch and push the changes.

1 Create a profile so that you can access Git repositories in SAS Studio.

a Select Options = Manage Git Connections. Make sure Profiles is
selected, and then click 4+ to open the Add a Profile window.

b Enter the credentials necessary to access your Git repository and click OK.
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Profile name: *

My Git Profile
User name: *
myusername
Email: *
username@domain.com
Public 55H file path:
C:/Users/Documents/ssh_keys/id_rsa.pub r~

Private SSH file path:

C:/Users/Documents/ssh_keys/id_rsa | r~

2 Clone your team’s repository to your server file system so that you can access
the files in the project.

a In the Git Repositories section of the navigation pane, click Clone a
Repository.

b In the Clone a Repository window, specify the remote repository and the
location on your server file system that you want to use.

x
Clone a Repaository

Repository:

git@github.com:myrepo/dataanalysis.git
https://github.com/example/repo.git

git@bitbuckst.org/exmple/repo.git

Server location:

/UsersData/myfolder ~
Profile:
My Git Profile =
Clone Cancel

c Click Clone to create the repository. The repository is added to the Git
Repositories section of the navigation pane.
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Git Repositories

[ Clone [5Add

4 Repositories

Open the program that you need to update from your local repository, make your
changes, and save the program.

a Click [F in the navigation pane to open the Explorer section and navigate to
your working directory.

b Double-click the SAS program that you want to edit and make your changes.
Click = to save your changes.

Stage your changed files, enter a commit message, and commit your files to
your local repository.

a Click ¥ in the navigation pane, and then double-click the repository to open it
in the work area. Make sure the Commit tab is selected. If your changed file
is not listed in the Unstaged changes area, click &7 to refresh the list.

b Select the updated file and click ¥ to move the file to the Staged changes
area.
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History Cormmit

Unstaged changes (1)

Staged changes (0)

Mo itemns

c Enter your commit comments in the commit box and click Commit Staged.
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History Commit
Unstaged changes (0)

MNo items

e

Staged changes (1)

[#] cars.sas ()

Added more filtering to the cars data
program.

Your changed file is committed to the local repository.

View your commit history by clicking History on your Git repository tab.
Notice that your commit is listed at the top of the commit history list. Your
commit currently exists only in the main branch of your local repository. The
main branch of your local repository is identified by .

The second commit in the list represents the state of the main branch on the
remote repository. The main branch on the remote repository is identified by

origin‘main -

When you push your changes to the remote repository, your commit is then
part of the origin/main branch on the remote repository.
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P myfolder x +

myfolder " is main » Y Pull main » ] Push main n e o
Current repository Current branch — Last pulled: Sep Last pushed: Sep b
Commit Histary
Message Author Date Commit ID H
.| U_::cate:.' filter criteria myusername Sep 25, 2020, 3:50:0... a3f3540
.| origin/main | Added sorting myusername Sep 25,2020, 3:33:4... 3730eac
.| Bug fixes and added more filtering myusername Sep 25, 2020, 3:27:3... 1fid29e
.| Code revisions myusername Sep 25, 2020, 3:25:4... 5d12259
.I New car model ranking report Myusernams Sep 25,2020, 3:23:3... 83be033
.| performance enhancements myusername Sep 25,2020, 3:21:2... 3eedfea
Author: myusername Sep 25, 2020, 3:50:03 PM 409451e58158bd99a%ad7638ac7b... — O
Indated filter criteria ) L ; ) I )
Updated filter criteria diff --git a/car_models.sas b/car_models.sas index eead4087..8081358 100755 - a/car_models.sas 4
@@-14+14@@
proc sql;
-select * from sashelp.cars where Make = "BMW" and Type = "Sedan’
Parent: 3730eac +select * from sashelp.cars where Make in {'BMW', 'Audi’) and Type = "Sedan”
order by MSRP;
(= [#] car_models.sas run;

5 Pull the files from the remote repository and push your committed files.

TIP Itis good practice to pull the files from the remote repository before
you push to make sure you do not have any conflicts.

a On your Git repository tab, select Pull branch-name = Pull. Your local
repository is updated with the latest content from the remote repository. Any
changes in the remote repository are merged with your local files. If there is a
conflict between files in the remote and local repositories, SAS Studio
displays a message so that you can resolve the conflict before you proceed.

b Click Push branch-name to push your changed file to the remote repository.
Your commit history is updated. Notice that your commit is now part of the
remote origin/main branch.
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myfolder " is main " L Pull main " ] Push main e v %)
Current repository Current branch — Last pulled: Sep ... Lest pushed: Sep 25, 2...
Commit History
Message Author Date Commit ID H
n . r— T . 120, 3:50:0 3
| orginimainl| Updated filtercr...  myusername Sep 25,2020, 3:50:0...  a3f3540
T Added sorting myusername Sep 25,2020, 3:33:4... 3730ezac
T Bug fixes and added more filtering myusername Sep 25, 2020, 3:27:3... 1ffd2%e
T Code revisions myusername Sep 25, 2020, 3:25:4... 5d12259
T Mew car model ranking report myusername Sep 25, 2020, 3:23:3... 83be033
T performance enhancements myusername Sep 25,2020, 3:21:2... 3eedfea
Author: myusername Sep 25, 2020, 3:50:03 PM a3f35409451e58158bd99a%ad7638ac7b... — O

Updated filter criteria

Parent: 3730eac

(= [# car_models.sas

diff --git a/car_models.sas b/car_models.sas index eead087..8081358 100755 --- a/car_models.sas 4
@@-1,4+1.4@@

proc sql;

-select * from sashelp.cars where Make = "BMW" and Type = "Sedan”

+select * from sashelp.cars where Make in ('BMW', 'Audi') and Type = "Sedan”

order by MSRF;

run;

6 Create a branch to keep your work separate from the main branch. Add a new
program, test it, and commit your changes to that branch.

a In the commit history list, right-click your commit and select Create new
branch. The Create a Branch window appears.

b Enter a name for the branch and click Create. Notice that the Checkout after
create option is selected so that the new branch is checked out and is the
active branch that you are working in.

Create a Branch

All uncommitted changes will be moved to the new branch.

Create branch at:

Branch name:

carsdata

Checkout after create

[ Force if duplicate branch name exists

Create Cancel
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In the commit history list, notice that the new carsdata branch, the remote
origin/main branch, and your local repository main branch are all
synchronized and displayed on the same line.

¥ myfolder x +

myfolder " is carsdata " i Pull carsdata " ] Push carsdata e v %)
Current repository Current branch — Last pulled: Sep ... Last pushed:
Commit Histary
Message Author Date Commit ID ]
N 13 main [Originimaind Up...  myusername Sep 25,2020,3:50:0...  a3f3540
T Added sorting myusername Sep 25,2020, 3:33:4... 3730eac
T Bug fixes and added maore filtering myusername Sep 25, 2020, 3:27:3... 1ffd2%e
T Code revisions myusername Sep 25,2020, 3:25:4... 5d12259
T MNew car model ranking report myusername Sep 25,2020, 3:23:3... 83be033
T performance enhancements myusername Sep 25, 2020, 3:21:2... 3eediea
Author: myusername Sep 25, 2020, 3:50:03 PM 33f35409451e58158bd99a%ad7638ac7b... — O
Updated filter criteria diff --git a/car_models.sas b/car_models.sas index eead087..8081358 100755 - a/car_models.sas 4
@@-1,4+14@@
proc sql;
-select * from sashelp.cars where Make = "BMW" and Type = "Sedan”
Parent: 3730eac +select * from sashelp.cars where Make in (BMW', 'Audi') and Type = "Sedan”
order by MSRF;
(= [# car_models.sas run:

c Use the Explorer section of the navigation pane to create a program and
save it in your working directory.

d Stage the new program and commit it to the new carsdata branch in your
local repository. Notice in the commit history list that your commit in the
carsdata branch is not synchronized with the remote origin/main branch or
the local main branch.
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¥ myfolder x [# carspricingreport.sas +
P sy ¥ | B G v wpalonRR v | m e i | O
Commit History
I Message Author Date Commi... §
II BT - dding car pricing report myusername Sep 28, 2020, 3:20... 2¢33d14
.| 1% main | eriginfmain  Updated filter criteria myusername Sep 25,2020, 3:50... a3f3540
.| Added sorting myusername Sep 25,2020, 3:33... 3730=ac
.| Bug fixes and added maore filtering myusername Sep 25, 2020, 3:27... 11fd2%e
.| Code revisions myusername Sep 25, 2020, 3:25... 5d12259
.| New car model ranking report myusername Sep 25, 2020, 3:23... 83be033
Author: myusername Sep 28, 2020, 3:20:24 PM 2c33d14538847972abbeabb11abebbc2f... — O

Adding car pricing report diff --git a/carspricingreport.sas b/carspricingreport.sas new file mode 100755 index 0000000..dab(
@@ -0,0 +1,3 @@

+proc print data=sashelp.cars;

+var make model MSRP Invoice;

Parent: a3f3540 +run;

® [#] carspricingreport.sas

7 When your new program is complete, merge the new branch back into the main
branch and perform a final pull from and push to the remote repository.

a When you are ready to merge the carsdata branch into the main branch, you
must first check out the main branch. Select the main branch from the
Current branch drop-down list. In the confirmation window, click Reload to
make sure that all of your changes are saved.
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¥ myfolder [# carspricingreport.sas +
myfolder ¢ carsdata 1, Pull carsdata |7 Push carsdata .
L Current repository Y 5 Current branch Y = Last pulled: Sep ... Y Last pushed: bl O
Commit History
Messacg Branches Author Date Commi... £
T v carsdata myusername Sep 28, 2020, 3:20... 2c33d14
‘l' i3 mai i3 main @ myusername Sep 25, 2020, 3:50... a3f3540
T Added sorung myusername Sep 25, 2020, 3:33... 3730eac
T Bug fixes and added more filtering myusername Sep 25, 2020, 3:27... 1ffd29e
T Code revisions myusername Sep 25, 2020, 3:25... 5d12259
T Mew car model ranking report myusername Sep 25, 2020, 3:23... 83be033
Author: myusername Sep 28, 2020, 3:20:24 PM 2c33d14538847972abbeabb11abe56c2f... — O
Adding car pricing report diff --git a/carspricingreport.zas b/carspricingreport.sas new file mode 100755 index 0000000..dab(
@@-0,0+1,3@@
+proc print data=sashelp.cars;
+var make model MSRP Invoice;
Parent: a3f3540 +run;

@® [ carspricingreport.sas

In the commit history list, right-click the carsdata branch and select Merge
into main = carsdata.

¥ myfolder x  +

myfolder " 3 main " L Pull main " i Push main e O
Current repository Current branch — Last pulled: Sep ... Last pushed: Sep 25, 2...
Commit History
Message Author Date Commit ID H
carsdate minn reanort |
1 orign/main T username Sep 25,2020,3:50:0...  a3f3540
T Added sorting Rebase main on > username Sep 25, 2020, 3:33:4... 3730eac
T Bug fixes and added n  raste new branch username Sep 25, 2020, 3:27:3... 1fd2%e
T Code revisions username Sep 25, 2020, 3:25:4... 5d12259
. Checkout branch >
MNew car model ranking ) ) Sep 25, 2020, 3:23:3... 83be033
| Merge into main > il
L
I performance enhance Delete branch I e _ l} Sep 25, 2020, 3:21:2... 3eedfea
. - RN B
Author: myusername Sep 28, 2020, 3:20:24 PM 2c33d14538847972abbeabb 1 1abeb6c2f... — O

Adding car pricing report diff --git a/carspricingreport.sas b/carspricingreport.sas new file mode 100755 index 0000000..dab(

@@-0,0+1,3@@

+proc print data=sashelp.cars;

+var make model MSRP Invoice;
Parent: a3f3540 +run;

® [ carspricingreport.sas
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Notice in the commit history list that the main branch has been updated with
the new file from the carsdata branch.

¥ myfolder x  +

myfolder = main 1, Pull main iz Push main .
L Current repository Y I Current branch =l Last pulled: Sep ... Y P Last pushed: Sep n bl O
Commit Histary
Message Author Date Commit ID 5
N 15 corscere [ Adding cerprici...  myusername Sep28,2020,3:20:2...  2c33d14
T origin/main | Updated filter criteria myusername Sep 25, 2020, 3:50:0... a3f3540
T Added sorting myusername Sep 25,2020, 3:33:4... 3730eac
T Bug fixes and added more filtering myusername Sep 25, 2020, 3:27:3... 1ffd2%e
T Code revisions myusername Sep 25,2020, 3:25:4... 5d12259
T New car model ranking report myusername Sep 25,2020, 3:23:3... 83be033
T performance enhancements myusername Sep 25,2020, 3:21:2... 3eedfea
] - - - D P
Author: myusername Sep 28, 2020, 3:20:24 PM 2c33d14538847972abbeabbl 1abe56c2f... — O
Adding car pricing report diff --git a/carspricingreport.sas b/carspricingreport.sas new file mode 100755 index 0000000..dab(
@@-0,0 +1,3 @@
+proc print data=sashelp.cars;
+var make model MSRP Invoice;
Parent: a3f3540 +run;

@® [# carspricingreport.sas

b On the Git tab, select Pull main = Pull.

c Click Push to push your changes to the remote repository. Your commit
history is updated. Notice that the local main branch, which was merged with
the carsdata branch, and the remote origin/main branch are now
synchronized.
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¥ myfolder x  +

myfolder " 2 main " L Pull main " ] Push main g | O
Current repository Current branch — Last pulled: Sep ... Last pushed: Sep 28, 2...
Commit History
Message Author Date Commit ID H
N 15 cerscere [EEIRYSfgRiman Ad...  myusername Sep28,2020,3:20:2..  2c33d14
T Updated filter criteria myusername Sep 25, 2020, 3:50:0... a3f3540
T Added sorting myusername Sep 25, 2020, 3:33:4... 3730eac
T Bug fixes and added more filtering myusername Sep 25, 2020, 3:27:3... 11fd2%e
T Code revisions myusername Sep 25, 2020, 3:25:4... 5d12259
T New car model ranking report myusername Sep 25, 2020, 3:23:3... 83be033
T performance enhancements myusername Sep 25, 2020, 3:21:2... 3eedfea
. - o o cnonacoa | con ane
Author: myusername Sep 28, 2020, 3:20:24 PM 2c33d14538847972abbeabb11abe56c2f... — O

Adding car pricing report diff --git a/carspricingreport.sas b/carspricingreport.sas new file mode 100755 index 0000000..dab(

@@-0,0+13 @@

+proc print data=sashelp.cars;

+var make model MSRP Invoice:
Parent: a3f3540 +run;

@® [ carspricingreport.sas
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What Is a Task?

A task is an XML and Apache Velocity code file that generates SAS code and
formats results for you. Tasks include SAS procedures from simple data listings to
complex analytical procedures. SAS Studio is shipped with several predefined tasks
that are available in the Standard perspective. The tasks are organized into
categories. Some categories and their tasks might not be available at your site
because you do not have the required SAS product.

For more information about each of these tasks, see SAS Studio: Task Reference
Guide.

How to Run a Task

To run a predefined task:

1 In the navigation pane, click € to open the Tasks pane.
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New  Options  View [JOpen
By Tasks
B T
=l o]
&
SASTasks My Tasks

> Econometrics

> M8 Forecasting

B »p8 Optimization and Network.
pare Data
=] Cloud Analytic Se.
a Econometrics
14

a Evaluate and Impl.
3 Forecasting

a Machine Learning

a Prepare and Explo.
a Statistics
> P8 SAS Viya Text Analytics
» I8 Statistical Process Contro
> E8 statistics
“[8 Visuzlize Data

“f8 Graph

lul Bar Chart

Bar Chart.ctk [remp]

a Optimization and ...

Understanding Tasks in SAS Studio

Expand the folder that contains the task.

Note: You can hide one or more tasks and task folders by right-clicking the
selected tasks or task folders in the navigation pane and selecting Hide. Hidden
tasks and task folders are displayed with an updated icon in the navigation pane
and cannot be run. To show hidden tasks and task folders, right-click the tasks or
task folders and select Show.

Right-click the task name and select Open task. Alternatively, you can double-
click the task to open it.

The task opens to the right of the work area.

a o ™

Bl SAS Studio compute context

SASS® Srudio - Develop SAS Code

ESave Al

« [§ SwrPege d BerChartctk x  +

i

o i

£ Copy to My Tasks

Deta Appearance Information # Edit Code

/* Code for this task cannot be generated because of an error.

v Data 1 N -

2 * Please use the Task Console to view and fix the errors.
3 f

a

®-]B

Select a data source

(none)
v Chart Orientation
Q Vertical
O Horizonta
v Roles

Category: * ®

Subcategory:

4 Submission (0) ¥

If the Data tab is available, specify an input data source and select columns for
the roles in the data source. A role is a description of a variable’s purpose in the
task. To add a column to a role, click 4. A list of available columns for that role
appears. If multiple columns can be assigned, you can press Ctrl or Shift to
select multiple columns from the list and click OK.

On the remaining tabs, specify any other required options, which are denoted
with a red asterisk. As you assign values to the task, the relevant SAS code is
generated. For more information about the options available for each task, see
SAS Studio: Task Reference Guide.

TIP The Task Console displays any information required to run the
task.

To run the task, click 2 Run.
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Edit a Predefined Task

To customize the predefined tasks for your site, you can edit the XML code that is
used to create the task.

To edit a predefined task:

1

2

In the navigation pane, click {3 to open the Tasks pane.
Expand the folder that contains the task.

Right-click the name of the task that you want to edit and select Copy as task
template. You can choose to save the task in My Tasks or the Explorer.

Specify a name and description for the task. By default, the name and
description from the predefined task is used.

Click OK.

Right-click the copied task and select Edit task template. The CTM file for the
task appears in a new tab.

Edit the XML file and save your changes. To preview your changes, click Open.

Create a Custom Task

SAS Studio provides a template that you can use to create custom tasks for your
site.

To create a custom task:

1

2

In the navigation pane, click { to open the Tasks pane.

Click [* and select Task. A blank task template opens.
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SAS® Studio - Develop SAS Code

New Options View [Open @ElSave All [l 5AS Studio compure context
“« (6 StartPage [ Tesketm x  +
By Tasks ’
- T : B % Copyto My Tasks o, Open
B
Jel i <2xml version="1.8" encoding="UTF-8"3>
2 @ |<Task revision="1" schemaVersion="7.3">
& i L E
SASTasks i MyTasks 4 <1--- Define the registration properties for this task. -->
) 59 <Registration>
o b M Econometrics 6 <Name>Mew Task</Name>
. e 7 <Description> </Description>
B £8 Forecasting <Procedures> </Procedures>
J > P8 Optimization and Network A... 5@ <Links>
o8 Propare Dats ] <Link href="http://support.sas.com/softuare/products/sasstudio/index.html#s1=2">5AS Studio Documentation</Li
= ’ 11 </Links>
= » (8 SAS Viya Cloud Analytic Servi 12 ¢/Registration>
P8 SAS Viya Econometrics 13
P 14 @ <Metadata>
> M8 SAS Viya Evaluate and Imple. i1
P8 SAS Viya Forecasting 16 <!--- Define the data and roles for this task. -->
17 @ <DataSources>
-G h
8 SAS Viya Machine Learning 12 </Datasources>
b M8 SAS Viya Optimization and N.. 19
> P8 SAS Viya Prepare and Explor. 20 <!--- Define the task options. -->
’ 21 @ <Options>
P M8 SAS Viya Statistics 22 </Gptions>
> B SAS Viya Text Analytics 23
24 </Metadata>
» (8 Statistical Process Contro i !
> P8 Statistics 26 <!--- Define the UI for task options -->
> M8 \isualize Data 27 <l--- The UI engine will determine the best representation. -->
. 28 @ <UT>
29 </Ul>
3e
31 <l--- Define the velocity code template. -->
32 @ <CodeTemplate>
33
Task ctm(temp] Line 1 Column 1 UTF-8 | ## Submission (0) 3

3 Edit the code in the task template to create your task. To view the user interface
for the task template, click Open. For more information about this file, see SAS
Studio: Developer’s Guide to Writing Custom Tasks.

4 Click ).

Specifying the Options for the Task Code

The Preferences window enables you to change several options that affect what
and how the task code is displayed.

To access these options, select Options = Preferences. In the Preferences
window, click Tasks.

For more information, see “Setting Task Preferences” on page 350.
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About Customizing SAS Studio

You can customize SAS Studio by changing the global settings, such as theme and
locale, and by specifying application preferences, such as code editor and table

viewer options.
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Creating Global Settings

About the Settings Window

The Settings window enables you to specify settings for the appearance theme,
locale, and accessibility. To change the global settings, click the user button in the
application bar and select Settings.

Specifying the General Settings
From the General page, you can specify these options for SAS Studio.

Options Description

Theme Enables you to change the appearance of the SAS Studio web
application. The theme specifies the collection of colors, graphics,
and fonts that appear in the application. You can choose from SAS
themes or custom themes, if you have any available.

Use the default theme (theme-name) — uses the default
theme as specified by your system administrator.

Choose a theme — enables you to select a theme. You can
choose from these SAS themes:

High Contrast
Presents a dark background with high-contrast foreground
elements to meet the needs of users with low vision.

Ignite
Presents a dark user interface that enables graphs,
visualizations, and other elements to stand out.

llluminate
Includes a clean and uncomplicated color palette that is easy to
use. This is the default theme.

Inspire
Consists of vibrant and cohesive colors that shift the emphasis
from the application to the content.

The theme change takes effect after you close the Settings window.

Reset to show Displays warnings and messages that you previously chose to
all warning hide.

and

information

messages
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Profile picture
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Description

Displays your profile picture.

Specifying the Region and Language Settings

From the Region and Language page, you can specify these options.

Options

Locale for
regional formats
and sorting

Description

Specifies the locale that is used for sorting data and formatting
values such as dates, times, numbers, and currency. The
default setting is the browser locale. Changes take effect after

you sign out and sign back in.

Locale for offline
processes

Specifies the locale that is used for offline jobs or background
processes such as report distributions or notifications. The

default setting is the locale of the Java Runtime Environment.

Specifying the Accessibility Settings

From the Accessibility page, you can specify these options.

Options

Enable sounds

Enable visual effects

Adjust the display
duration for pop-up
notifications

Invert application
colors

Display tooltips when
using the keyboard to
navigate

Description

Enables audio indicators for events that occur within the
user interface.

Adds visual effects that indicate state changes. For
example, when this setting is enabled, you see a subtle
movement in the user interface if you delete an item.

Enables you to specify the length of time in seconds that
pop-up notifications are displayed. The default value is 5
seconds.

Displays SAS Studio in inverted colors.

Displays the tooltips for each item in the application in a
pop-up window as you navigate with the keyboard. You
can specify where in the browser window you want to
display the tooltips.
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Options Description
Customize the focus Enables you to customize the attributes of the outline that
indicator settings indicates which user interface component is active.

Setting Your Preferences

About the Preferences Window

The Preferences window enables you to customize several options in SAS Studio.

To change your preferences, select Options = Preferences.

Setting the Start-Up Preferences

From the Start Up page, you can specify these options for starting SAS Studio.

Option Description
Tabs to Specifies the tabs to be displayed when you start the SAS Studio
Open application. You can choose from these options:

None starts SAS Studio with no tabs open in the work area. This
option is selected by default.

Restore tabs listed in Open Files pane restores the tabs that
were open in your prior session of SAS Studio. When this option is
selected, the tabs are also restored if you switch between the
Standard and Interactive perspectives in a SAS Studio session.
Any temporary files that were open are not restored.

Note: The tabs are not necessarily restored in the same order
they were in when you closed SAS Studio. Tabs that display a
large amount of data can take longer to open and might be opened
last.

Open a new file enables you to choose whether to open a new
program or flow tab. If you are using the Interactive perspective,
this option opens a SAS program tab.
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Show Start
page
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Description

Opens the Start Page tab when you start the SAS Studio application.
To automatically close the Start Page tab when you open another tab

in the work area, select Automatically dismiss.

Restore
open folder
state in
Explorer
pane

Automatically reopens the folders that were expanded in the Explorer
section of the navigation pane in your prior session of SAS Studio.

Setting General Preferences

From the General page, you can set these options.

Option

Display tab after
submission

When activating output
data tabs,
automatically open

View output data in a
pane

Display warning if text
files are larger than
specified size

Default text encoding

Description

Specifies the tab to display after you run a program or a
task. You can choose to display the code, log, or results
tabs. If you are running the Standard perspective, you can
also choose to display output data tab. The Results tab is
displayed by default.

Specifies which output data tab to display when you run a
program or task that generates data.

Displays the list of output data for programs, tasks, and
flows in a collapsible pane. If this option is not selected,
then the list of output data is displayed in a compact menu.

Displays a warning when you open a text file that is larger
than the specified size in megabytes (MB). Text files
include file types such as *.sas, *.txt, and *.csv. If you open
a file that is larger than the specified size, the file is
truncated and opened in Read-Only mode. The default
size is 10 MB.

Specifies the character-set encoding that is used when
text files, such as *.sas programs, are read or written. The
default value is UTF-8. For a list of some of the encoding
options and the languages that they are associated with,
see Appendix 3, “Text Encoding Options and Language
Mappings,” on page 355.
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Option

Display hidden folders
and items on the file
system

Enable document
recovery

Automatically refresh
libraries after each
submission

Automatically refresh
files and folders after
each submission

Show suggested
commands

Description

Displays hidden files and folders in the Explorer section of
the navigation pane.

Enables you to recover the most recently saved version of
your open files, such as SAS programs, flows, queries,
and tasks, if SAS Studio times out while you are away or
closes unexpectedly due to a situation such as a power
loss. If you select this option, you can use the Document
Recovery window to choose the files that you want to
recover. For more information, see “Using the Document
Recovery Window” on page 25.

This option is selected by default. You can use the
Document save interval option to specify how often you
want to save your files. The default interval is 30 seconds.

Refreshes the Libraries section of the navigation pane
after you run a program, task, or query so that any
changes to the libraries are displayed immediately.
However, selecting this option can cause you to lose your
place in the list of libraries and affect performance. This
option is selected by default.

Note: If you do not select this option and you run code

that creates a new file or library, you must click P>
Refresh to display the changes. To refresh an individual
table or library, right-click the table or library and select
Refresh. If you create a new file or library using the SAS
Studio user interface, those changes are displayed
automatically even if this option is not selected.

Refreshes the Explorer section of the navigation pane
after you run a program, task, or query so that any
changes to the files and folders are displayed immediately.
However, selecting this option can cause you to lose your
place in the list of files and folders and affect performance.
This option is selected by default.

Note: If you do not select this option and you run code

that creates a new file or folder, you must click P>
Refresh to display the changes. To refresh an individual
folder, right-click the folder and select Refresh. If you
create a new file or folder using the SAS Studio user
interface, those changes are displayed automatically even
if this option is not selected.

Displays the possible command options when you type in
the command line.
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Setting the Code and Log Preferences

From the SAS Programs = Code and Log page, you can specify these options for

the code and log tabs.

Option

Show generated SAS
code in the SAS log

Show custom code in
the SAS log

Use enhanced log
viewer

Stream log updates
while a procedure is
running

Display warning if log
is larger than specified
size

Description

Displays the ODS statements, %LET statements, and any
other code that is automatically generated by SAS in the
log file. This option applies to both SAS tasks and SAS
program files.

Includes custom code in the log file.

Automatically generates the log each time the program is
run. This option is selected by default. If you do not select
this option, the log is loaded only when the Log tab is
active. Using the enhanced log viewer can affect your
performance. You can choose from these options when
you use the enhanced log viewer:

Generate errors, warnings and notes summary
creates a section at the top of the log that provides
easy access to all of the errors, warnings, and notes in
the log. When you click a message, SAS Studio
highlights it for you in the log so that you can see
exactly where the message occurs in the log.

Display error and warning icons in the Code tab
gutter displays error and warning icons in the gutter of
the Code tab. When you click an icon, SAS Studio
highlights the message in the log. Icons are displayed
in the gutter only when you run the entire program and
when Automatically clear log is selected. Icons
cannot be displayed if Append log is selected.

Show only errors and warnings in the SAS log
displays only error and warning messages in the log.
Informational notes are not displayed.

Displays log updates as a procedure is processed. If you
do not select this option, the log is displayed when the
procedure has finished running. This option is selected by
default and might have a slight effect on performance. This
option is available only if you are running the Standard
perspective.

Displays a warning when the number of lines in the log
exceeds the number that is specified in the Maximum
number of log lines option. The value can range from
100 to 10,000.
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Option

Automatically clear log

Append log

Program tab layout

Display tabs in the
Preview section

Description

Clears the log each time you run code. This option is
selected by default. If you do not select this option, then a
Clear log button is available in the Program Editor. This
option is available only if you are running the Standard
perspective.

Appends new log information to the existing log. You can
choose to append the logs for programs, tasks, or both
programs and tasks. This option is available only if you are
running the Standard perspective.

Specifies the arrangement of the Log, Results, Output
data, and Listing tabs in the work area.

Specifies which tabs to include in the preview section of
the program tab after you run code.

Note: This option is applied only to programs that you
open after you have selected the option.

Setting the Results Preferences

From the Results page, you can specify these options.

Option
Display warning if

results are larger than
specific size

Generate table of
contents

Produce HTML output

Specify an HTML
output style

Description

Displays a warning message when you attempt to open a
results file that is larger than the size that is specified in
the Maximum size option. You can enter a value between
0.5 and 10 MB. The default value is 3 MB.

Creates a table of contents for the output.

Generates results in HTML format. This is the default
results format. If you clear this option, then the Results
tab is not displayed when you run a program.

Enables you to specify the style that is applied to results in
HTML. If this option is not selected, SAS Studio uses the
style that is associated with the application theme. If this
option is selected, you can use the Output style drop-
down list to select the style that is applied to the results.

Note: This option is available only in SAS Studio 5.2
(Enterprise).



Option
Generate HTML graphs
as SVG

Enable accessible
graph option

Produce PDF output

Output style

Generate table of
contents

Enable accessible PDF
option

Produce WORD output

Output style

Produce RTF output
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Description

Creates SVG graphs instead of PNG graphs in HTML
output. SVG graphs maintain clarity when you zoom in and
out.

Adds accessibility metadata to graphs that are created by
ODS Graphics. Users with disabilities access the
accessibility metadata using SAS Graphics Accelerator.
This option is available only if you are running SAS 9.4M4
or later. For more information, see the ODS HTML5
Statement in SAS Output Delivery System: User’s Guide.

Note: The SAS code that is associated with this option is
displayed in the log file only if you have selected the Show
generated code in the SAS log option in the SAS
Programs > Code and Log preferences.

Generates results in PDF format. This option is not
selected by default and is available only if you are running
the Standard perspective.

Displays the style that is applied to results in PDF. To
change the style that is applied to the results, select
another style from the drop-down list. This option is
available only if you are running the Standard perspective.

Creates a table of contents in the PDF file. This option is
available only if you are running the Standard perspective.

Adds accessibility metadata to the PDF file that enables
the file to be accessed by assistive technology such as a
screen reader. When metadata is added, the file is often
called a "tagged PDF" and follows the PDF/Universal
Accessibility (PDF/UA) format.

Generates results in Microsoft Word format. This option is
available only if you are running the Standard perspective.

Displays the style that is applied to results in Word format.
To change the style that is applied to the results, select
another style from the drop-down list. This option is
available only if you are running the Standard perspective.

Generates results in RTF format. This option is not
selected by default and is available only if you are running
the Standard perspective.

Note: Microsoft has discontinued enhancements to the
RTF specification. It is recommended that you use the
Produce WORD output option to generate your output.
Using the Produce WORD output option also ensures
that your output is accessible.


http://support.sas.com/documentation/cdl/en/odsug/69832/HTML/default/viewer.htm#p0hcv8gpxqebnpn1is52we2enltx.htm
http://support.sas.com/documentation/cdl/en/odsug/69832/HTML/default/viewer.htm#p0hcv8gpxqebnpn1is52we2enltx.htm
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Option Description

Output style Displays the style that is applied to results in RTF. To
change the style that is applied to the results, select
another style from the drop-down list. This option is
available only if you are running the Standard perspective.

Produce EXCEL output Generates results in Microsoft Excel format. This option is
available only if you are running the Standard perspective.

Output style Displays the style that is applied to results in Excel format.
To change the style that is applied to the results, select
another style from the drop-down list. This option is
available only if you are running the Standard perspective.

Produce PPT output Generates results in Microsoft PowerPoint format. This
option is available only if you are running the Standard
perspective.

Output style Displays the style that is applied to results in PowerPoint

format. To change the style that is applied to the results,
select another style from the drop-down list. This option is
available only if you are running the Standard perspective.

Note: If you want to use a custom style, you must customize the SAS Studio output
environment. For more information, see Appendix 4, “Customized Output
Environment,” on page 357.

Setting Editors Preferences

From the Editors page, you can set the options for the SAS and XML language

editors.

Option Description

Enable snippet Enables you to insert snippets into a program by entering

abbreviations @snippet-name or entering @ and using the pop-up
window to select from a list of snippets in your My
Snippets folder. This option is selected by default. For
more information, see “Create a Snippet” on page 73.

Editor Options Enables you to specify editing and display options as well

as appearance options for the code editor. For more
information, see “Setting General Code Editor
Preferences” on page 347 and “Setting Code Editor
Appearance Preferences” on page 348.



Option
Enable syntax

highlighting

Enable hint when you
hover over keywords
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Description

Displays the text in the code editor in different colors to
help you identify different elements in the syntax. This
option is selected by default.

Displays the syntax help window when you position the
mouse pointer over a valid SAS keyword in your program.
If this option is not selected, then you can view the syntax
help by right-clicking a keyword and selecting Syntax
help. This option is not selected by default.

Setting General Code Editor Preferences

From the Editors page, click Editor Options and then click Behavior and
Appearance to set editing and display options for the code editor.

Option

Show autocomplete

list

Auto-indent

Auto-insert block
comments

Use overtype mode

Auto-pair quotation
marks

Highlight matching
brackets

Auto-pair brackets

Enable code folding

Description

Turns on the autocomplete feature of the code editor. This
feature can predict the next keyword that you want to type
before you actually type it completely. For more
information, see “Using the Autocomplete Feature” on
page 41.

Automatically indents a new line by the amount of space
that the previous line is indented.

Automatically inserts the closing comment tag when you
enter /* and press Enter so that you can insert comments
that span multiple lines.

Replaces existing characters with new characters when
you type in the code editor.

Automatically inserts a closing quotation mark when you
type a quotation mark and positions the cursor in between
them.

Highlights the matching bracket when you position the
cursor on a bracket.

Automatically inserts a closing bracket when you type a
left bracket and positions the cursor in between them.

Enables you to collapse and expand sections of code in
the code editor.



Option

Enable line
highlighting

Show indent guides

Show line-length guide

Show invisible

characters

Show line numbers

Print line numbers

Wrap text

Tab width

Substitute spaces for
tabs
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Description

Automatically highlights the line of code that you specify
when you use the Go to line feature.

Displays vertical lines that indicate where an indented
section of code begins and ends.

Displays a vertical line in the Program Editor at the column
position that you specify. The default column position is
80.

Displays characters such as spaces and carriage returns
in the Program Editor.

Displays line numbers in the leftmost column of the
program tab.

Includes line numbers in the leftmost column when you
print a program.

Displays text that continues past the right edge of the page
on the next line.

Specifies the number of spaces that are inserted into your
text when you insert a tab character. The default value is
four spaces for each tab character.

Inserts the number of spaces specified in the Tab width
option instead of a single tab character.

Setting Code Editor Appearance Preferences

You can specify appearance options for both SAS code and XML code in the code
editor. From the Editors page, click Editor Options and then click Colors and
Fonts for SAS or Colors and Fonts for XML to set appearance options for the

code editor.

Option

Syntax theme

Font

Editor background

Description

Specifies whether to use a light or dark background in the
code editor.

Specifies the font that is used in the code editor.

Specifies the background color that is used in the code
editor.



Option

Enable syntax
highlighting
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Description

Enables you to specify the text style and background color
of specific file elements in the code editor.

Setting Tables Preferences

From the Tables page, you can set the options for the table viewer.

Option

Restrict number of
tables displayed when
expanding libraries

Column headers

Rows per page

Columns displayed

SAS variable name
policy

Description

Limits the number of tables that are displayed when you
expand a library in the Libraries section of the navigation
pane. Use the Tables displayed box to specify the
maximum number of tables to display. You can view any
additional tables that are not displayed by clicking More at
the end of the list of tables. Any changes that you make to
this option take effect when you refresh the Libraries tree
or restart SAS Studio.

Specifies whether column name or labels are displayed in
the table viewer. Column names are displayed by default.

Specifies the number of rows to display per page of data.
The default value is 200.

Note: You can override this option for an open table in the

table viewer by clicking ¢ on the table viewer toolbar and
selecting Row paging.

Specifies the maximum number of columns to display in
the table viewer. The default value is 100. Increasing the
number of columns that are displayed might affect your
performance.

Enables you to specify one of the following sets of rules to
apply to SAS variable names.

ANY specifies that the variable names can begin with
or contain any characters, including blanks, must
contain at least one character, and cannot contain any
null bytes. Variable names can contain mixed-case
letters as well as special and multi-byte characters.
Names can be up to 32 bytes in length. This option is
selected by default. Leading blanks are preserved, but
trailing blanks are ignored.

V7 specifies that the variable names must begin with a
letter of the Latin alphabet (A-Z, a-z) or the underscore
character. They cannot contain blanks or special
characters except for the underscore and cannot be
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Option Description

assigned the names of special SAS automatic variables
or variable list names. Variable names can contain
mixed-case letters and can be up to 32 bytes in length.

UPCASE specifies that the variable name follows the
same rules as V7, except that the variable name is
uppercase, as in earlier versions of SAS.

SAS member name Enables you to specify one of the following sets of rules to

policy apply to SAS data set names, SAS data view names, and
item store names. Any changes you make to this option
take effect when you start SAS Studio or reset your SAS
session.

EXTEND (Extended member names) specifies that
names must contain at least one character (letters,
numbers, valid special characters, and national
characters), cannot begin with a blank or a period, and
cannot include a null byte. Names can contain mixed-
case letters and can be up to 32 bytes in length.
Leading blanks are preserved, but trailing blanks are
ignored. Special characters cannot include the /\*? " <
> |: - characters. This option is selected by default.

COMPATIBLE (Basic member names) specifies that
the names must begin with a letter of the Latin alphabet
(A—Z, a—z) or the underscore character and cannot
contain blanks or special characters except for the
underscore. Names can contain mixed-case letters and
can be up to 32 characters in length.

Setting Task Preferences

From the Tasks page, you can set the options for the generated SAS code and the
task layout in the SAS Studio workspace. These options are available only if you are
running the Standard perspective.

Option Description

Generate header Adds comments before the generated code for a SAS
comments for task task.

code

Automatically format Automatically formats any code that is generated by a
generated code task.

Show Preview section Specifies whether to display the preview section of the
task tab after you run a task and which tabs to include in
the preview.
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Setting Flow Preferences

From the Flows page, you can set the options for flows. These options are available
only if you are running the Standard perspective.

Preview tab Specifies how the preview tabs are displayed in relation to the flow
layout canvas. By default, the preview tabs are displayed horizontally, or
below the flow canvas.

Setting Background Submit Preferences

From the Background Submit page, you can set the options for background
submissions. These options are available only if you are running the Standard
perspective.

Location of Specifies where to save the output and log files. You can choose from
log and these options:

fil . . .
output files Use same name and location as file uses the name and location

of the program file for the log and output files.

Prompt for output and log file names prompts you to specify a
location in which to save the log and output files.

Specify names and location enables you to specify a name and
location for the log and output files.

Log or Specifies how to handle the background submission if a log and output
output files file already exist. You can choose from these options:
exist

Replace existing files automatically replaces existing log and
output files of the same name.

Cancel the submission cancels the background submission when
there are existing log and output files of the same name.

Automatically add a timestamp saves all log and output files by
creating a unique file name for each file. The log and output files are
saved as program-name (YYYY-MM-DD HH:MM:SS).

Prompt displays a message window to confirm that you want to
replace or specify a new location for the existing log and output files
before submitting the background submission. If you select Cancel,
the background submission is canceled.
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Setting Query Preferences

From the Query page, you can set the options for queries. These options are
available only if you are running the Standard perspective.

Generate code Specifies whether to use PROC SQL or PROC FEDSQL to

using generate the query code. The default value is PROC SQL. For
more information, see “Generating a FedSQL Query” on page
104.

Columns to Specifies the columns that are displayed on the Select tab in

display on Select addition to the table and column name. This option applies only

tab for PROC to queries that are using PROC SQL to generate the query code.

SQL

Show Preview Specifies whether to display the preview section of the query tab

section after you run a query and which tabs to include in the preview.

Setting Import Preferences

From the Import page, you can set the options for importing data. These options
are available only if you are running the Standard perspective.

Show Preview Specifies whether to display the preview section of the import tab
section after you import data and which tabs to include in the preview.



353

Appendix 2

Using the Expression Builder
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Building an Expression

You can use the Expression Builder when you are creating a filter on your data or
when you are creating a filter, join, or calculated column in a query.

Note: The following features are not available in the Expression Builder if you are
creating your expression for a node in a flow:

Values and Log area in the Expression Builder window

Get Values button that enables you to choose from a list of values and search
for a specific value

Validate button to validate the syntax of your expression

The Expression Builder window contains three main areas:

Data and provides access to the columns in your data and the

Functions area functions that you can use.

expression area displays the expression as you build it. You can also type
an expression in this area.

Values and Log the Values tab displays distinct values for columns. The

area Log tab displays the validation log. If you are using the

Expression Builder to create a calculated column, this area
also includes a Properties tab.

Note: The Values and Log area is not available if you are creating an expression for
a node in a flow.
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You can add columns and functions to the expression by double-clicking the name.
You can also add column names by right-clicking the column and selecting Add to
expression or by dragging the column to the expression box.

To populate a list of distinct values for the column, select the column on the Data
tab, and then click Get Values on the Values tab. You can add values to the
expression by double-clicking the value, clicking Add to Expression on the toolbar,
or dragging the value to the expression box.

Note: You can also type the expression directly in the expression box located
above the table viewer.

Note: The option to choose from a list of values and search for a specific value is
not available if you are creating the expression for a node in a flow.

To validate the syntax of your expression, click Validate. The Log tab displays any
errors in your expression syntax.

Note: The option to validate your syntax is not available in the following situations:

You are using the Interactive perspective. For more information, see
“Understanding Perspectives” on page 29.

You are creating an expression for a node in a flow.

Note: The = operator does not give expected results with decimal values. To create
a filter with decimal values, use the Between operator.
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Text Encoding Options and
Language Mappings

About the Text Encoding to Language Mappings 355
Text Encoding Options and Language Mappings 355

About the Text Encoding to Language
Mappings

The following table lists some of the text encoding options and the languages they
are associated with. For more information, see “Setting General Preferences” on
page 341.

Text Encoding Options and Language
Mappings

Text Encoding
Option Language

Windows-1250 (Central European languages): Polish, Czech, Slovak,
Hungarian, Slovenian, Serbian Latin, Croatian, Bosnian,
Romanian, Albanian
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Text Encoding
Option

Windows-1251

Windows-1252

Windows-1253
Windows-1254
Windows-1255
Windows-1256
Windows-1257

Windows-1258

Language

(Cyrillic languages): Russian, Byelorussian, Bulgarian,
Serbian Cyrillic, Macedonian, Ukrainian

(Western European languages): Afrikaans, Basque, Catalan,
Valencian, Welsh, Danish, German, English, Spanish,
Basque, Finnish, Faroese, French, Western Frisian, Irish,
Galician, Indonesian, Icelandic, Italian, Inuktitut,
Luxembourgish, Malay, Norwegian Bokmal, Dutch,
Norwegian Nynorsk, Portuguese, Quechua, Romansh,
Northern Sami, Swedish, Swahili, Tswana, Xhosa, Zulu
Greek

Turkish

Hebrew

Arabic

(Baltic languages): Estonian, Latvian, Lithuanian

Vietnamese
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Overview

You must customize the SAS Studio output environment to perform any of these
tasks:

generate output for other output destinations
send your results to another location

use a custom style for your output

use an image format other than the default
create a drill-down graph

create an animated GIF or SVG image

To customize the SAS Studio output environment, first disable the default output
environment in order to conserve system resources. Next, establish your own output
environment, and then execute the SAS statements that are required to generate
your output. Use ODS statements, ODS procedures, or ODS options in your SAS
program to define the environment that you need.

As a best practice, if your SAS program requires a customized output environment
in SAS Studio, your program should always perform these steps:
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1 Create a file reference for your ODS output. You can use the & SASWS__ macro
variable that is defined in SAS Studio to reference your home directory as shown
in the following statement:

filename odsout "& SASWS /charts";

If you want to store your image files in a separate directory, create a second file
reference for your image files as shown in the following statement:

filename odslout "& SASWS /charts/images";

Note: The directories that you specify must already exist, and you must have
Write access to the directories.

2 To conserve system resources, disable the default output environment by using
the following statement:

ods _all close;
3 Open the desired ODS destination. Use the PATH= option to specify the file
reference that you created for your ODS output. If you created a separate file

reference for your image files, use the GPATH= option to specify the image
output file reference. Here is an example:

ods html path=odsout gpath=odslout file="saleschart.html";
4 Execute the SAS statements that are required to generate your output.
5 Close your ODS destination.

When you disable the default SAS Studio output environment, results are no longer
displayed on the Results tab for the duration of your program. The results are
generated only by the ODS destination that you open.

Generate Output for Other Output
Destinations

If you need to generate output other than the default HTML5, PDF, or RTF output,
you must open your own ODS destination. Examples of output destinations include
HTML, PowerPoint, and LISTING. After you disable the default output environment,
use an ODS statement to open your own output destination. Here is an example:

filename odsout "& SASWS /charts";
ods _all_close;
ods powerpoint path=odsout file="filename";

To access the dictionary of ODS statements, see SAS Output Delivery System:
User’s Guide.
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Send Your Results to Another Location

When you execute a program in SAS Studio, you can download the output from the
Results tab to your local machine. If you want to send your output directly to
another location, you must open your own ODS destination. By default, output files
that are generated by the ODS destinations that you open are written to your home
directory.

If you want to send the results to a specific location, use a FILENAME statement to
define a file reference to the desired location. You can use the & SASWS_ macro
variable to reference your home directory. After you create the file reference, use
the PATH=file-reference option in your ODS statement. Here is an example:

filename odsout "& SASWS /charts";
ods _all close;
ods html path=odsout file="sales.htm";

In this case, file sales.htm and any image files that are generated are written to
subdirectory charts in your home directory.

Use a Custom Style for Your Output

When you need to use a custom ODS style such as a corporate style for your
results in SAS Studio, you must open your own ODS destination. You cannot
specify a custom style for the default results. Use the STYLE= option in your ODS
statement to specify your custom style. Here is an example:

filename odsout ="& SASWS /charts";
ods _all close;
ods html path=odsout file="filename.htm" style=style-name;

To create a custom style, use the ODS TEMPLATE procedure, CSSStyles, or the
STYLE= option. For more information, see SAS Output Delivery System: User’s
Guide.

Use an Image Format Other Than the
Default

When you need to use an image format other than the default, you must specify the
desired output format, and then open your own ODS destination. To specify the
image format:
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If you are using SAS/GRAPH to create your graphs, specify the DEVICE= option
in an OPTIONS or GOPTIONS statement. For more information, see
SAS/GRAPH: Reference.

Note: The ACTIVEX and JAVA graphics output devices are not recommended
in SAS Studio 5.2 or later. Your graphs might not work as expected if you use
these output devices.

If you are using ODS Graphics to create your graphs, specify the OUTPUTFMT=
option in an ODS GRAPHICS statement. For more information, see SAS Output
Delivery System: User’s Guide.

Create a Drill-down Graph

When you need to create a drill-down graph in SAS Studio, you must open your own
ODS destination. Drill-down graphs provide a convenient means for users to explore
complex data. In a drill-down graph, certain elements of the graph contain active
links. When a user clicks a linked element, the linked resource appears in a new
browser window by default.

For more information, see the following documents:
If you are using SAS/GRAPH to create the graph, see SAS/GRAPH: Reference.

If you are using the Graph Template Language to create the graph, see SAS
Graph Template Language: User’s Guide.

Create an Animated GIF or SVG Image

When you need to create an animated graph in SAS Studio, you must open your
own ODS destination. An animated graph displays a series of charts automatically
when the graph is viewed in a web browser or other viewer that supports animation.
The animation plays as a sequence of graphs in a slide-show fashion with a delay
between each graph. The sequence can play only one time, loop a fixed number of
times and then stop, or loop indefinitely.

For more information, see the following documents:
If you are using SAS/GRAPH to create the graph, see SAS/GRAPH: Reference.

If you are using the Graph Template Language to create the graph, see SAS
Graph Template Language: User’s Guide.
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About the Command Line Interface

You can use the command line interface to access SAS Studio using the keyboard
to control the application. To open the command line, select View = Command or
press Alt+M in Windows environments and Option+M in MacOS environments.

A command can have options and arguments. Options have a dash at the
beginning. Arguments that contain white space characters must be enclosed in
quotes. Arguments for a command must be in a specified order, but options can be
mixed into the argument list in any order.

Enter the command you want to run in the command line. When you are entering
text in the command line, SAS Studio suggests possible commands. To select a
command from the list of suggestions, use the up and down arrow keys and press
Enter. To run the command, press Enter again. To run multiple commands, enter the
commands separated by semicolons.

Note: The availability of a command depends where you are in the user interface.
For example, only a subset of commands are available when working with flows.

Commands are executed in order and the next command starts when the previous
one completes. If a command does not complete and processing halts, use Citrl
+Shift+X to clear the command queue.

When a command runs, information is added to the SAS Studio console. If the
command fails, an error message appears in the console. To open the console,
select View = Console or press Alt+C.
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To view previous commands, press Ctrl+Arrow Up to go up one step in the
command history. Press Ctrl+Arrow Down to go down one step in the command
history.

To abort the execution of a list of commands:
In Windows environments, press Ctrl+Shift+X.

In OS X environments, press Command+Shift+X.

Commands in Standard Perspective

These commands are available in the standard perspective.
Table A5.1 Commands in Standard Perspective
Command Name Description

BGSUBMIT Starts a background submission and runs the code
currently selected in the code editor. If no code is selected,
all the code is run.

CANCEL Stops running the current submission.
CLEAR Deletes the content in the Log and Results tabs.

CLEARCODE Deletes all code from the Code tab.



Command Name
CLEARHISTORY
CLEARLOG
CLEARRESULTS

CLOSE

CLOSEALL

CONSOLE

DEBUG

EXPORTTABLE <path-
to-output-folder>
<filename.ext> <-csv | -
dlm | -tab><-force>

FIND target-string <-
case | -¢c> <-up | -u><-
word | -w>

Commands in Standard Perspective

Description

Deletes submission history.

Deletes the content in the Log tab.
Deletes the content in the Results tab.

Closes the selected tab.

Note: This command is available when working with
flows.

Closes all tabs.

Note: This command is available when working with
flows.

Opens the console for SAS Studio.

Note: This command is available when working with
flows.

Starts the DATA Step debugger.

Note: The cursor must in the DATA step code for this
command to work.

Opens the Export Table window, when the data view is
open and if output path is specified.

If you specify the output path and filename of the table
view, the Export Window does not open. For more
information, see “Specifying the Path to the Content: SAS
Content or SAS Compute” on page 371.

These options are available:

-csv | -dlm | -tab specifies the export type for the
file. If this option is not specified, the export type is
determined from the extension on the filename.

-force overwrites an existing file with the same name.

Searches for the specified target string in the code. These
options are available.

-case | -c¢ specifies that the search is case sensitive.
By default, the case is ignored.

-up | -u searches up. By default, the search goes down
the file.

-word | -w searches for whole word matches. By
default, the search does not check for word boundaries.

Note: Use the NEX command to move to the next
instance of the target string. Use the PREV commands to
move to the previous instance of the target string.
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Command Name
GOTOLINE </ine-

number>

KEYS <edit>

NEWIMPORT

NEWFLOW

NEWPROGRAM

NEWQUERY

NEWTASKTEMPLAT
E

NEXT

OPENENCODED
<path-to-file/
filename.ext> <-
encoding>

Description

Moves the cursor to the specified line number. If you do
not specify a line number, SAS Studio prompts you for this
information.

Opens the Keyboard Shortcuts window. If you specify the
edit option, the Manage Keyboard Shortcuts window
opens enabling you to edit an existing shortcut. From this
window, you can also import and export shortcuts and
reset all shortcuts.

Note: This command is available when working with
flows.

Opens an import data window on a new tab in the work
area.

Note: This command is available when working with
flows.

Opens a new flow.

Note: This command is available when working with
flows.

Adds a new Program tab to the work area.

Note: This command is available when working with
flows.

Opens a query window on a new tab in the work area.

Note: This command is available when working with
flows.

Opens a blank task template on a new tab in the work
area.

Note: This command is available when working with
flows.

Finds the next occurrence of the pattern specified in the
FIND command.

Opens the Open File window, if no options are specified.

This window does not open if you specify a filename. To
open a specific file, specify the path and filename. For
more information, see “Specifying the Path to the Content:
SAS Content or SAS Compute” on page 371.

Use the -encoding option to specify the encoding of the
file (for example, -UTF8).

Note: This command is available when working with
flows.



Command Name

OPENFILE <path-to-
file/filename.ext>

PREFERENCES

PREV

REPLACE farget-string
replacement-string<-case
| -c><-up | -u><-word | -
w><-all | -a>

RESET

SAVE <output-path>
<filename.ext> <-force>
<-encoding>

SAVEALL
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Description

Opens the Open File window, if no filename is specified.

This window does not open if you specify a filename. To
open a specific file, enter the path and filename.For more
information, see “Specifying the Path to the Content: SAS
Content or SAS Compute” on page 371.

Note: This command is available when working with
flows.

Opens the Preferences window.

Note: This command is available when working with
flows.

Finds the previous occurrence of the pattern specified in
the FIND command.

Searches for the specified target string in the code and
replaces it with the specified content. These arguments
are available.

-case | -c¢ specifies that the search is case sensitive.
By default, the case is ignored.

-up | -u searches up. By default, the search goes down
the file.

-word | -w searches for whole word matches. By
default, the search does not check for word boundaries.

-all | -a replaces all occurrence of the target string.

Resets the SAS Studio session.

Note: This command is available when working with
flows.

Opens the Save As window, if no output path is specified..

This window does not open if you specify an output path.
For more information, see “Specifying the Path to the
Content: SAS Content or SAS Compute” on page 371.

If no filename is specified, the file keeps its original
filename. To change the filename, you must specify the
filename.ext argument.

You can also specify these options:
-force overwrites an existing file with the same name.

-encoding specifies the encoding of the file, such as -
UTF8.

Saves all open files.



Command Name

SAVECODE <output-
path> <filename.ext> <-
force> <-encoding>

SAVELOG <output-
path> <filename.ext> <-
force> <-encoding>

SAVEPACKAGE
<output-path>
<filename.ext> <-force>
<-encoding>

SAVERESULTS
<output-path>
<filename.ext> <-force>
<-encoding>
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Description

Opens the Save As window, if no output path is specified.

This window does not open if you specify an output path.
For more information, see “Specifying the Path to the
Content: SAS Content or SAS Compute” on page 371.

If no filename is specified, the original filename is used. To
change the filename, you must specify the filename.ext
argument.

You can also specify these options:
-force overwrites an existing file with the same name.

-encoding specifies the encoding of the file, such as -
UTF8.

Opens the Save As window, if no output path is specified.

This window does not open if you specify an output
pathFor more information, see “Specifying the Path to the
Content: SAS Content or SAS Compute” on page 371.

If no filename is specified, the original filename is used. To
change the filename, you must specify the filename.ext
argument.

You can also specify these options:
-force overwrites an existing file with the same name.

-encoding specifies the encoding of the file, such as -
UTF8.

Opens the Save As window, if no output path is specified.

This window does not open if you specify an output
path.For more information, see “Specifying the Path to the
Content: SAS Content or SAS Compute” on page 371.

If no filename is specified, the original filename is used. To
change the filename, you must specify the filename.ext
argument.

You can also specify these options:
-force overwrites an existing file with the same name.

-encoding specifies the encoding of the file, such as -
UTFS8.

Opens the Save As window, if no output path is specified..

This window does not open if you specify an output
path.For more information, see “Specifying the Path to the
Content: SAS Content or SAS Compute” on page 371.

If no filename is specified, the orignal flename is used. To
change the filename, you must specify the filename.ext
argument.

You can also specify these options:

-force overwrites an existing file with the same name.



Command Name

SAVESUMMARY
<output-path>
<filename.ext> <-force>
<-encoding>

SEARCH <-max | -
restore | -off>

SELECTCODE
SELECTLOG
SELECTOUTPUT
SELECTRESULTS

SUBMISSIONS <-max |
-restore | -off>

SUBMIT

VIEWTABLE
<library.table> <-last>
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Description

-encoding specifies the encoding of the file, such as -
UTF8.

Opens the Save As window, if no output path is specified.

This window does not open if you specify an output path.
For more information, see “Specifying the Path to the
Content: SAS Content or SAS Compute” on page 371.

If no filename is specified, the file keeps its original
filename. To change the filename, you must specify the
filename.ext argument.

You can also specify these options:
-force overwrites an existing file with the same name.

-encoding specifies the encoding of the file, such as -
UTFS8.

Displays the Search tab. These options are available:
-max maximizes the preview area.
-restore restores the preview area.
-off closes the Search tab.

Note: This command is available when working with
flows.

Selects the Code tab.
Selects the Log tab.
Selects the Output tab.
Selects the Results tab.

Displays the Submissions tab. These options are
available:

-max maximizes the preview area.
-restore restores the preview area.
-off closes the Submissions tab.

Note: This command is available when working with
flows.

Runs the currently selected code or all the code in the
editor if no code is selected.

Opens the Select Table window if no filename is specified.

Use the library.table argument to specify the table to
view. The Select Table window does not open.

If no table is specified, use the -1ast option to open the
last table that was generated in the current session.
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Command Name Description

Note: This command is available when working with

flows.
ZOOM <-max> <- Specifies the size of the tab area. These arguments are
restore> available.

-max specifies to maximize the size of the tab area.
-restore returns the tab area to the default size.

Note: This command is available when working with
flows.

Commands in Interactive Perspective

These commands are available in the interactive perspective.

Table A5.2 Commands in Interactive Perspective

Command Name Description

CANCEL Stops running the current submission.

CLEAR Deletes the content in the Log and Results tabs.
CLEARCODE Deletes all code from the Code tab..
CLEARLOG Deletes the content in the log.
CLEARRESULTS Deletes the content in the Results tab.

CLOSE Closes the selected tab.

CLOSEALL Closes all tabs.

CONSOLE Opens the console for the command line.

FIND target-string <-case | Searches for the specified target string in the code.
-¢c><-up | -u> <-word | -w> These options are available.

-case | -c¢ specifies that the search is case sensitive.
By default, the case is ignored.

-up | -u searches up. By default, the search goes
down the file.
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Command Name Description

-word | -w searches for whole word matches. By
default, the search does not check for word

boundaries.
GOTOLINE </ine- Moves the cursor to the specified line number. If you do
number> not specify a line number, SAS Studio prompts you for

this information.

KEYS <edit> Opens the Keyboard Shortcuts window. If you specify
the edit option, the Manage Keyboard Shortcuts
window opens enabling you to edit an existing shortcut.
From this window, you can also import and export
shortcuts and reset all shortcuts.

NEWPROGRAM Adds a new Program tab to the work area.

NEXT Finds the next occurrence of the pattern specified in the
FIND command.

OPENENCODED <path-  Opens the Open File window, if no options are specified.
to-file/filename.ext> <-

dine> This window does not open if you specify a filename. To
encoding

open a specific file, specify the path and filename. For
more information, see “Specifying the Path to the
Content: SAS Content or SAS Compute” on page 371.

Use the -encoding option to specify the encoding of the
file (for example, -UTF8).

OPENFILE <path-to-file/  Opens the Open File window, if no filename is specified.

Jfilename.ext> This window does not open if you specify a filename. To

open a specific file, enter the path and filename. For
more information, see “Specifying the Path to the
Content: SAS Content or SAS Compute” on page 371.

PREFERENCES Opens the Preferences window.

PREV Finds the previous occurrence of the pattern specified in
the FIND command.

REPLACE target-string Searches for the specified target string in the code and
replacement-string <-case |  replaces it with the specified content. These arguments
-c><-up | -u> <-word | -w>  are available.

<all|-2> -case | -c specifies that the search is case sensitive.

By default, the case is ignored.

-up | -u searches up. By default, the search goes
down the file.

-word | -w searches for whole word matches. By
default, the search does not check for word
boundaries.

-all | -a replaces all occurrence of the target string.



Command Name
RESET

SAVE <path-to-parent-
folder> <filename.ext> <-
force> <-encoding>

SAVEALL

SEARCH <-max | -restore |
-off>

SHOWLOG <-max | -
restore | -oft>

SHOWRESULTS <-max |
-restore | -off>

SUBMISSIONS <-max | -
restore | -oft>

SUBMIT

VIEWTABLE
<library.table> <-last>
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Description

Resets the SAS Studio session.

Opens the Save As window, if no options are specified..

This window does not open if you specify a filename. To
save a specific file, enter the folder name.For more
information, see “Specifying the Path to the Content:
SAS Content or SAS Compute” on page 371.

If no filename is specified, the file keeps its original
filename. To change the filename, you must specify the
filename.ext argument.

You can also specify these options:

-force overwrites an existing file with the same
name.

-encoding specifies the encoding of the file, such as
-UTF8.

Saves all open files.

Displays the Search tab. These options are available:
-max maximizes the preview area.
-restore restores the preview area.

-off closes the Search tab.

Displays the Log tab. These options are available:
-max maximizes the preview area.
-restore restores the preview area.

-off closes the Log tab.

Displays the Results tab. These options are available:
-max maximizes the preview area.
-restore restores the preview area.

-of £ closes the Results tab.

Displays the Submissions tab. These options are
available:

-max maximizes the preview area.
-restore restores the preview area.

-off closes the Submissions tab.

Runs the currently selected code or all the code in the
editor if no code is selected.

Opens the Select Table window. Use the library.table
argument to specify the table to view.
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Command Name Description

If no table is specified, use the -1ast option to open the
last table that was generated in the current session.

ZOOM <-max><-restore>  Specifies the size of the tab area. These arguments are
available.

-max specifies to maximize the size of the tab area.

-restore returns the tab area to the default size.

Specifying the Path to the Content: SAS
Content or SAS Compute

When specifying the file path for these commands, you must prefix the directory
path argument with sascontent or sascompute to specify where the file or folder is
located.

EXPORTTABLE
OPENFILE
OPENENCODED
SAVE
SAVECODE
SAVELOG
SAVERESULTS
SAVESUMMARY
SAVEPACKAGE
Here are some examples using the EXPORTTABLE command:

exporttable "sascontent:/Users/userID/My Folder/Import" "air.csv"
exporttable "sascompute:/your-server.com/userID/SAS Studio Content/Import" "air.csv"



372 Appendix 5 / SAS Studio Command Line



373

Appendix 6
Transitioning to SAS Studio

Tips for SAS Studio 3.x Users 374
Overview of Differences 374
Process Flow Updates 374
File Storage 374
Queries 375
Tasks 375
Importing Data 375
Preferences 376
Configuration Properties 376
Themes 376
General User Interface and Feature Differences 376

Tips for SAS Enterprise Guide Users 377
Overview of Differences 377
Using the SAS®9 Content Assessment Tool 377
Opening a SAS Enterprise Guide Project in SAS Studio 378
Process Flow Differences 378
Query Differences 379
Importing Data 379
Task Differences 379

Tips for SAS Data Integration Studio Users 380
SAS Data Integration Studio and SAS Studio 380
Creating Flows 380
Migrating Jobs to Flows 381
Registering Libraries and Files 381

Using Nodes in a Flow 381



374 Appendix 6 / Transitioning to SAS Studio

Tips for SAS Studio 3.x Users

Overview of Differences

Process

SAS Studio 2021.1 includes new flow functionality and an updated and simplified
user interface with many new and existing options now available from an overflow
menu. In most cases, your tasks, queries, and jobs work the same in SAS Studio
2021.1.

However, default file storage has changed significantly. The default file storage
location is SAS Content, and administrators must configure access to the file
system.

Flow Updates

Process flows were available in SAS Studio 3.x and enabled you to create a
repeatable process flow based on references to specific columns, tables, tasks, and
programs. Starting with SAS Studio 2021.1, a flow is a metadata-driven design tool
that supports a sequence of operations on data by using nodes to represent the
data and operations. Nodes are created by adding "steps" to your flow.

Flows are designed to enable you to manage complex processes by creating a
generalized flow of data without hardcoding references to tables, columns, and
operations ahead of time. You can update the specific attributes of any node in the
flow by using the node properties. Ports represent the input source and output
target of an operation node and can be accessed programmatically by the macro
variables that are associated with each port. Nodes and ports can be used to
provide metadata-based definitions so that you have greater flexibility in defining the
content of your flow.

The types of nodes that are available to use in a flow can be accessed from the
Steps section of the navigation pane. Additional steps are added to the Steps
section with each new release of SAS Studio. For more information, see
“Understanding Nodes” on page 113.

You cannot currently convert saved SAS Studio 3.x process flows to SAS Studio
2021.1 flows, but you can create a SAS program from the nodes in a process flow.
For more information, see “Generating Code from a Process Flow” in SAS Studio
3.8: User’s Guide.

File Storage

For SAS Studio 2021.1 users, the default file storage location is SAS Content. SAS
Content locations are integrated with other SAS Viya applications, such as SAS


https://documentation.sas.com/?activeCdc=webeditorcdc&cdcId=sasstudiocdc&cdcVersion=3.8&docsetId=webeditorug&docsetTarget=p1ta02zh3aa6w1n199f3ei3nm10l.htm

Queries

Tasks
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Drive, so that you can seamlessly share files among the applications and with other
SAS users.

If you also need access to a file system to perform other tasks, such as working with
a Git repository, your Kubernetes and SAS Studio administrators can create access
to the file system during deployment. In SAS Studio 5.x, by default, you had access
to both SAS Content and file system storage locations. For more information, see
“Creating Persistent File Storage” in SAS Studio: Administrator’s Guide.

In SAS Studio 2021.1, you can create both stand-alone and flow queries, and you
can now add calculated columns that are based on other columns and values to a
query. For more information, see “Creating a Query in a Flow” on page 168.

Saved queries from earlier versions of SAS Studio can be run in SAS Studio 2021.1
if the following criteria are met:

The data that was used in the original query is available in SAS Studio 2021.1.

The data that is available in SAS Studio 2021.1 is not missing any columns that
were used in the original query.

All tables that are included in the original query must have a defined join.

If a saved query cannot be migrated, SAS Studio converts the query to a program
file and includes a note in the program that explains why the query could not be
migrated.

You can use all tasks, including any custom tasks, that were available in SAS Studio
3.x. You can also create custom tasks in SAS Studio 2021.1. For more information,
see “Create a Custom Task” on page 335.

You cannot include a task as a step in a flow in SAS Studio 2021.1. However, you
can use the Code to Flow button on the task menu to copy the code that is
automatically generated by a task to a new SAS Program node in an open flow. For
more information, see “Copying Code to a Flow” on page 132.

Importing Data

Your saved import task files (*.CTL) still work in SAS Studio 2021.1. If you are
importing data as part of a flow, use the new Import step. For more information, see
“Importing Data from an External File” on page 123.
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Preferences

Between SAS Studio 3.x and SAS Studio on Viya, the content of the Preferences
window was reorganized. Some preferences, such as the preferences for the code
editor, are common options and are not specific to SAS Studio.

If you are upgrading from SAS Studio 3.7 or earlier, the default value for the SAS
variable name policy has changed to ANY. As a result, by default, the variable
names can begin with or contain any characters, including blanks, must contain at
least one character, and cannot contain any null bytes.

Configuration Properties

Themes

Your SAS Studio administrator can use configuration properties to customize your
software. In SAS Studio 3.x, your administrator might have specified these
customizations in the config.properties file. When you re-install or reconfigure
SAS Studio, any customizations in the config.properties file are lost. Before you
upgrade to a new release of SAS Studio or reconfigure SAS Studio, record any
changes that you made to the config.properties file. After you re-install or
reconfigure SAS Studio, you must reset these configuration properties in SAS
Environment Manager.

The configuration properties in SAS Studio 3.x were prefaced with webdms. Some of
these configuration properties are not used in the SAS Viya environment. Also, in
SAS Studio on Viya, configuration properties are prefaced with sas.studio. For a
list of the available configuration properties, see “Configuration Properties for SAS
Studio” in SAS Studio: Administrator’s Guide.

SAS Studio 2021.1 uses the same default corporate theme as all SAS Viya 2021.1
products. For more information, see “Creating Global Settings” on page 338.

General User Interface and Feature Differences

Some of the options for SAS Studio features have been moved from the toolbar for
that feature to an overflow menu (represented by  on the toolbar) in order to simplify
the user interface.

Here are some of the new features that were added after SAS Studio 3.x:

DATA Step debugger. For more information, see “Using the DATA Step
Debugger” on page 53.
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Expression Builder. For more information, see “Building an Expression” on page
353.

Jobs definitions and scheduling. For more information, see SAS Studio
Developer’s Guide: Working with Jobs.

Console window. For more information, see “Using the Console” on page 22.

Command line interface. For more information, see “About the Command Line
Interface” on page 361.

Interactive perspective. For more information, see “Understanding Perspectives”
on page 29.

FedSQL queries. For more information, see “Generating a FedSQL Query” on
page 104.

Manage keyboard shortcuts. For more information, see “Managing Keyboard
Shortcuts” on page 33.

Open Files section of the navigation pane. For more information, see “Accessing
Your Open Files” on page 6.

Git branching and merging. For more information, see Chapter 8,
“Understanding Git Integration in SAS Studio,” on page 299.

Tips for SAS Enterprise Guide Users

Overview of Differences

Both SAS Studio and SAS Enterprise Guide provide a point-and-click interface to
SAS that enables you to create reports, graphs, and charts; access SAS servers
and data; and analyze data. Both products also include ready-to-use tasks for
analysis and reporting, a color-coded SAS language editor, and access to some of
the most common features of Git.

The primary difference between SAS Studio and SAS Enterprise Guide is that SAS
Studio is a tool that you can use to write and run SAS code through your web
browser. SAS Enterprise Guide is a Microsoft Windows client application that you
install on your machine.

Using the SAS®9 Content Assessment Tool

SAS®9 Content Assessment is a collection of applications that is designed to help
you understand various characteristics of your SAS® 9.4 system. Each application
examines your SAS®9 system for relevant information, gathers key details, and
produces results from each part of the assessment.

You should run the SAS®9 Content Assessment tool before you upgrade to a new
release. This tool identifies any problems that you might encounter when you
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upgrade. For more information, see “Executing the importEGProjects Application” in
SAS Content Assessment.

Opening a SAS Enterprise Guide Project in SAS

Studio

SAS Enterprise Guide projects cannot currently be directly opened in SAS Studio,
but you can use the following options for transitioning your work in a SAS Enterprise
Guide project to SAS Studio 2021.1:

You can use SAS Environment Manager to import your SAS Enterprise Guide
project and create a SAS Studio flow file (*.flw) for each process flow in your
project. Most SAS Enterprise Guide queries are converted to Query nodes in
SAS Studio. Queries that cannot be converted to Query nodes are converted to
SAS Program nodes. Other executable nodes in the SAS Enterprise Guide
process flow, except for externally referenced programs (*.sas), are converted to
SAS Program nodes in a SAS Studio flow. Links between nodes are maintained.
For more information, see “SAS Enterprise Guide” in SAS Viya: Content
Migration From SAS 9.4.

Export the code from your project and open the code in SAS Studio 2021.1. For
more information, see “Export All Code” in SAS Enterprise Guide: User’s Guide.

Convert the project to a SAS Studio 3.8 process flow, and then create a SAS
program from the process flow. For information about converting a project to a
process flow, see “Generating Code from a Process Flow” in SAS Studio 3.8:
User’s Guide.

You might need to update references to data in your SAS Enterprise Guide
project that are not accessible in SAS Studio.

When you begin working in SAS Studio with code that you developed or
converted from SAS Enterprise Guide, you need to evaluate and update the
code to make sure that it takes advantage of the new CAS programming
language. For more information, see Programming Documentation for SAS Viya.

Process Flow Differences

Process flows are available in SAS Enterprise Guide and are automatically created
when you create a project in SAS Enterprise Guide. You can also create multiple
additional process flows in your project. Process flows in SAS Enterprise Guide
enable you to show the relationship between two or more objects that are based on
references to specific columns, tables, tasks, and programs.

SAS Studio 2021.1 includes flows, which are a metadata-driven design tool that
supports a sequence of operations on data by using nodes to represent the data
and operations. Nodes are created by adding "steps" to your flow. Flows are
designed to enable you to manage complex processes by creating a generalized


http://documentation.sas.com/?docsetId=contentassessment&docsetVersion=v_001&docsetTarget=p19clvy8n355gln1rysnptebf589.htm&locale=en
http://documentation.sas.com/?docsetId=contentassessment&docsetVersion=v_001&docsetTarget=p19clvy8n355gln1rysnptebf589.htm&locale=en
http://documentation.sas.com/?docsetId=calcontentmig9x&docsetVersion=v_001&docsetTarget=p0lui94y7l3fz5n1uzg6rgzgdyjy.htm&docsetTargetAnchor=n17y40r7i96505n1e2alm1dsjn08&locale=en
http://documentation.sas.com/?docsetId=calcontentmig9x&docsetVersion=v_001&docsetTarget=p0lui94y7l3fz5n1uzg6rgzgdyjy.htm&docsetTargetAnchor=n17y40r7i96505n1e2alm1dsjn08&locale=en
http://documentation.sas.com/?docsetId=egug&docsetVersion=8.2&docsetTarget=n1y1rs1hlrz3w2n1h71niihwzjjh.htm&locale=en
https://documentation.sas.com/?activeCdc=webeditorcdc&cdcId=sasstudiocdc&cdcVersion=3.8&docsetId=webeditorug&docsetTarget=p1ta02zh3aa6w1n199f3ei3nm10l.htm
https://documentation.sas.com/?cdcId=pgmsascdc&cdcVersion=v_001&docsetId=pgmsaswlcm&docsetTarget=home.htm

Tips for SAS Enterprise Guide Users 379

flow of data without hardcoding references to tables, columns, and operations
ahead of time. You can update the specific attributes of any node in the flow by
using the node properties. Ports represent the input source and output target of an
operation node and can be accessed programmatically by the macro variables that
are associated with each port. Nodes and ports can be used to provide metadata-
based definitions so that you have greater flexibility in defining the content of your
flow.

The types of nodes that are available to use in a flow can be accessed from the
Steps section of the navigation pane. Additional steps are added to the Steps
section with each new release of SAS Studio. For more information, see “What Is a
Flow?” on page 108.

Query Differences

Queries in SAS Enterprise Guide and SAS Studio offer much of the same
functionality. Queries in both products can be based on one or more tables and can
include computed, or calculated, columns that are based on other columns or
values. In SAS Enterprise Guide, you use the Query Builder to create a query as
part of a project. In SAS Studio 2021.1, you can create both stand-alone and flow
queries, and you can choose to create your query by using PROC FEDSQL instead
of PROC SQL. For more information, see “What Is a Query?” on page 76.

Importing Data

Both SAS Enterprise Guide and SAS Studio enable you to create SAS data sets by
importing text, CSV, Microsoft Excel, and many other PC-based database files. SAS
Enterprise Guide uses the Import Data wizard to import files. SAS Studio has two
types of import functionality. The quick import enables you to quickly import data
from the file system or from SAS Content by selecting a few options. You can also
import data into a flow. This import functionality is more robust and provides
additional options. For more information, see “About Importing Data to SAS Studio”
on page 284.

Task Differences

Both SAS Enterprise Guide and SAS Studio contain SAS tasks, which are graphical
interfaces to SAS procedures from simple data listings to complex analytical
procedures. In SAS Enterprise Guide, you could have these types of tasks:

predefined tasks that ship with SAS Enterprise Guide.

SAS Studio tasks. If you have SAS Enterprise Guide and SAS Studio at your
site, you can access SAS Studio tasks in SAS Enterprise Guide.

custom tasks. You can develop custom tasks for your site and make these
available in SAS Enterprise Guide.
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The underlying technology for the SAS Enterprise Guide tasks and SAS Studio
tasks differs, so you cannot open a SAS Enterprise Guide task by using the task
interface in SAS Studio.

To transition a predefined task, a SAS Studio task, or a custom task from SAS
Enterprise Guide to SAS Studio:

1 In SAS Enterprise Guide, export the SAS code.
2 In SAS Studio, open the exported SAS code.

Tips for SAS Data Integration Studio
Users

SAS Data Integration Studio and SAS Studio

The data management features in SAS Studio are not currently a direct replacement
for SAS Data Integration Studio. More data management features are made
available with each new release of SAS Studio.

Creating Flows

SAS Studio flows are like SAS Data Integration Studio jobs. Flows are built from a
sequence of data and operation nodes, which you can connect in order to specify
the order of execution. For example, the next figure shows a flow that selects the

number of home runs for each player in a table of baseball data.

Figure A6.1 Flow That Selects Home Run Data

=§— RO 4 =

BASEBALL is a Table node that specifies an input table of data about baseball
teams.

Select Home Runs is a Query node that selects the number of home runs for
each player in the BASEBALL table.

Home Runs is a Table node that specifies the output table for the query.

For more information about working with flows, see the following topics:
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“Creating a Flow” on page 113
“Opening a Flow” on page 113
“Understanding the Flow Tab” on page 109

“Running a Flow” on page 172

Migrating Jobs to Flows

You can use the Export to SAS Package wizard in SAS Data Integration Studio or
SAS Management Console to export jobs. For more information about export, see
“SAS Data Integration Studio Jobs” in SAS Viya: Content Migration From SAS 9.4.

You can import these jobs in SAS Environment Manager in SAS Viya. During import,
the jobs are converted to SAS Studio flows. The code that is generated for a
Hadoop transformation will be updated to use the Hadoop REST API.

Registering Libraries and Files

Tables or files can be sources or targets in a flow. The Libraries section of the
navigation pane enables you to access the SAS libraries that are available to you.
For more information, see “Working with Libraries” on page 9.

Flows are saved as files. The Explorer section in the navigation pane enables you
to access files and folders from your folder shortcuts, your server file system, and
your SAS Content Server locations. For more information, see “Using the Explorer ”
on page 6.

Using Nodes in a Flow

Nodes in a SAS Studio flow are like transformations in SAS Data Integration Studio
jobs. Flow nodes can be accessed from the Steps section of the navigation pane.
Only nodes in that section can be used in a flow. The following node types are
included in SAS Studio Basic:

The Export node enables you to save data to a delimited file (*.csv, *.dIm, *,tab,
*.tsv), a text file, or a Microsoft Excel file (*.xls, *.xIsx). For more information, see
“Exporting Data to an External File” on page 119.

The File node specifies an external source file in a flow. For more information,
see “Adding an External File to a Flow” on page 121.

The Import node converts an external file to a SAS data set in a flow. For more
information, see “Importing Data from an External File” on page 123.

The Table node references a SAS data set in a flow. For more information, see
“Adding a Table from a SAS Library to a Flow” on page 130.

The SAS Program node specifies a new SAS program, a saved SAS program, or
a snippet in a flow. For more information, see “Working with Code in a Flow” on
page 131.
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The Query node extracts data from one or more tables in a flow according to
criteria that you specify. For more information, see “Creating a Query in a Flow”
on page 168.

The Sort node orders output data in a flow by the values of one or more source
columns. For more information, see “Sorting Data” on page 168.

You can use the node properties under the flow canvas to specify the attributes and
content of the node, as explained in the preceding topics.
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