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THE OUTPUT DELIVERY SYSTEM (ODS)

The Output Delivery System (ODS) is a component of BASE SAS which provides the capability of routing SAS
Output to different external file formats and software platforms.

ODS is really a series of statements, destinations, procedures, templates and other constructs which comprise ODS.

ODS allows SAS users to format their output in common software platforms, such as WORD, EXCEL, and
POWERPOINT.

E What is ODS?

= ODS=0utput Delivery System

= SAS procedures produce output objects

= ODS allows these objects to be
wrangled, organized, and used in many

ways...printing, producing graphics files,
creating new data from Procedures, etc.



The Output Delivery
Systems consists of all of

these different components.

Different ODS Topics and
concepts which we’ll learn
about and address in this
course.

ODS COMPONENTS

ODS DESTINATIONS
ODS STATEMENTS

ODS OUTPUT OBJECTS
ODS STYLES

ODS TEMPLATES

ODS GRAPHICS

ODS has default and custom
formatting templates called
styles which can be applied
to SAS output produced
from a variety of SAS
procedures.



ODS DESTINATIONS

ODS destinations are specific software platforms and file formats which SAS output is converted to.

Output Formats / Destinations

: : ' : Listing [default)
By default, ODS destinations are inactive, utpatData et
and need to be opened to make them active. P —

PDF

HTML

There can be multiple ODS destinations open at once.

The default destination is the LISTING destination where SAS output is generated in SAS 9.4.



ODS DESTINATIONS

ODS DESTINATION DESCRIPTION
LISTING SENDS OUTPUT TO A LISTING OUTPUT (.LST) FILE.
ODS destinations
: HTML SENDS OUTPUT TO AN HTML FILE
belong to different
families. PDF SENDS OUTPUT TO A PDF FILE
RTF SENDS OUTPUT TO A RICH TEXT FORMAT FILE
Printer Family,
. EXCEL SENDS OUTPUT TO AN XLSX FILE
Markup Family,
etc. CSv SENDS OUTPUT TO A COMMA SEPARATED VALUES FILE
MARKUP SENDS OUTPUT TO SAS TAGSETS / XML FILES
OUTPUT SENDS OUTPUT TO A SAS DATA SET

DOCUMENT SENDS OUTPUT TO DOCUMENT OUTPUT



ODS MARKUP DESTINATIONS

The ODS MARKUP destinations send output to SAS tagsets.

<7xml version="1.0" encoding="utf-8§"7>
<xs:schema attributeFormDefault="unqualified" elementFormDefault="gualified"
xmlns:xs="http://wuw.w3.org/2001/XMLSchema">
g 9 oo . <xs:element name="points">
Tagsets are destination-specific XML files. <xs :complexType>
<XS:sequence>
<xs:element maxOccurs="unbounded" name="point">
<xs:complexType>
<xs:attribute name="x" type="xs:unsignedShort" use="required" />
<xs:attribute name="y" type="xs:unsignedShort" use="required" />
</xs:complexType>
Examples are the ODS EXCELXP tagset. e e
</Xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>

In earlier versions of SAS, this was the only destination to route output directly to Excel.



ODS CODING

The coding of ODS Statements is relatively simple and straightforward.

ODS statements are placed around the code for a SAS procedure used to produce SAS output

/' Opens the ODS Destination
ODS output-destination <options(s)>;

........ <SAS procedure code>..........
[ Proc Print, etc.

SAS Procedure Code; }

ODS destination close statement; o
| Closes the ODS Destination




ODS PROCESS UNDER THE HOOD

Overview of How ODS Works
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Destinations Formatted
for SAS
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THE ODS LISTING DESTINATION

In prior versions of SAS Display Manager, such as SASV8, and Version 9.1 & 9.2, the LISTING destination was
the default destination,and was open upon starting a SAS session.

Any SAS procedure output was sent to the Output window, which contained LISTING destination output.
SAS output in the LISTING destination are saved in file formats with the .LST extension
In SAS 9.3, or 9.4, the HTML destination replaced the LISTING destination as the default destination.

In SAS Studio,The HTML5, RTE and PDF destinations are the default open ODS destinations.



200 5 0

@ “Listing Devtis
CoDE L RESULTS

& O- G DR A& Do K&k @ %H @D
005 LISTING FILE = */home/iyeni/Training_Course_Files/005 Workshop/Heart Comtents_Print.lst’;

1 Pt Contamtd Data = SASHELF HEART:
4 Rwn;

H"dl:l Primt Dats = SASHELP.HEART (Dbs=2@):
Run

1 0DS LISTIMNG CLOSE;
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Dead Other Female Normal Overweight Non-smoker

Dead Cancer Female Desirable High Overweight Non-smoker

Alive Female High High Overweight Moderate (6-15)
Alive Female High Normal Overweight Mon-smoker

Alive Male High Optimal Overweight Heavy (16-25)
Alive Female Desirable High Overweight MNon-smoker

Alive Female Desirable MNormal oOverweight Moderate (6-15)
Dead Other Male High Normal Normal Non-smoker

Alive Male Borderline Normal oOverweight Non-smoker

Dead Cerebral vascular Disease Male High Normal Normal Light (1-5)
Alive . Male Borderline Normal oOverweight Very Heavy (> 25)
Alive 57 Male Borderline Optimal Overweight Non-smoker

Alive 55 Male Desirable High Overweight Non-smoker

Alive 79 Male Normal Overweight Moderate (6-15)
Alive 66 Male High High Normal Very Heavy (> 25)
Alive . Female Desirable MNormal Normal Moderate (6-15)
Alive . Male Desirable MNormal Overweight Very Heavy (> 25)
Dead Cancer 56 Male Desirable MNormal Underweight Moderate (6-15)
Alive . Female Borderline High Overweight Light (1-5)

Dead Coronary Heart Disease 74 Male Borderline High Overweight Very Heavy (> 25)
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Ln 17, Col 83 9,363 characters Plain text 100% Unix (LF)




Demonstration using SAS On-Demand for Academics.




ODS HTML DESTINATION

The HTML destination produces SAS output in Hypertext Markup Language Format (HTML).
HTML files can be accessed and opened in a web browser, such as Google Chrome, Microsoft Edge, etc.

There are several HTML destinations (HTML3, HTML4,and HTML5) corresponding to different
versions of HTML.The HTML destination produces files in HTML 4.

In SAS 9.3/9.4, the HTML destination is the default destination.
The HTMLS destination was introduced with SAS 9.4.

In SAS Studio, the HTML5 destination is one of the default ODS destinations.



ODS HTML STATEMENT

There are two different file structures produced by the ODS HTML destination.

Output can be compiled into a single file, using the FILE= option.

Output can be split up into multiple files, using the BODY=, FRAME=,and CONTENTS=
options which produce Body file, Frame Files and Contents Files respectively.

The Frame file integrates the Body File, Table of Contents and Table of Pages.

The Body file contains the output, while the other files create a frame which includes the table
of contents, and a table of pages, which link to the contents of the body file.



B O0S_HTML_Z?sas X
CODE LOG RESLILTS

£ - HE B 2 & oo » R @ %wH @R
1|
! 0DS WTML Body = " /home/iyeny/Training_Course_Files/005 Workishop/Heart_Rpt_Body.htel®
3 Contents = ' /home/iyeni/Training_Course_Piles/00% Workshop/Wesrt_Rpt_toc.html®
4 Frame = '/hose/iyeni/Training Course_Piles /005 Workshop/Weart_Rpt_frase htsl’
: Page = " /home/iyend/Training_Course_Piles /005 workihop/Heart_Rpt_Pages.htsl”;
[

¥ £* ob% Multiple Destinations - Exasple 1 */

[ 1

o Proc Preg Data = SASHELP.HEART;

1] Tables Status Sex f List Missing;

i1 Title 'Gender Status’;

11 Rumg

13

14 ODE WML CLOSE;

15

1&

diu::-!:“"l' rasrere])_Coiirss_Flen OO Worlahap 005 HTML_2 s




ﬁ SAS OnDemand for Academ X _ @ sAs Output

&« = C @ rile  C:/Users/scoot/Downloads/Heart_Rpt_Body.html

Gender Status

The FREQ Procedure

Frequency

Cumulative
Frequency

Cumulative
Percent

3218

3218

61.78

1991

5209

100.00

Cumulative
Frequency

Cumulative
Percent

2873

55.15

5209

100.00




Demonstration using SAS On-Demand for Academics.




ODS RTF DESTINATION

The ODS RTF destination sends SAS output to a Rich-Text File which can be opened and accessed
in Microsoft Word.

The ODS RTF destination is the primary ODS destination for Microsoft Word.

There is an ODSWORD destination, which is in pre-production mode.

There are specific formatting options for rich-text files which can be specified to change the
appearance of SAS output.

The formatting options and other setting can be applied by specifying options on the
ODS RTF statement



Saevet Fides and Foldors B RIF_Duwtnationam X
- 8 &7 RO CODE oG RESULTS

+ G odwwnl1 uve2 4 - URB R & Hh &k O %H a3
» B3 Folder Shorteus 1
« [ Files (Home) 2 /* 00S RTF Exasple */
» @8 Consuting : 00S RTF FILE = '/home/iyenj/Training Course_Files/00S Workshop/Heart.rtf';

¥ @ MassShootingsDaca . Proc Means Data = SASHELP.MEART N Mean Std Min Max;
+ @y shaeed Bl links 6 Var Helght Weight;
» [ vy, system_notices ! Class Sex;
rx e n Title 'Height and Keight by Gender';
» @ ProcRepoat_CCG © Run;
+ SO Papers "
» B savner V94 i1 005 RTF CLOSE;
12
# @B Training Course_Files 13
» B Adimin_be_dats 14
» B Medcare_Modicaid ;'
» BB Natl_Moath Survey_dh -
s
19

MomadrpeoyToamng, Coursa FlawO0S WorkahopRTF Devinatuon s




RTF_Destination-results - Protected View = Saved ,O Search

File Home Insert Draw Design Layout References Mailings Review View Help Acrobat 'v_—'Cumments]

Monday, September 15, 2025 06:09:46 PM 1

Height and Weight by Gender

The MEANS Procedure

Page 1 of 1 38words  Text Predictions: On




Demonstration using SAS On-Demand for Academics.




ODS PDF DESTINATION

The ODS PDF destination produces SAS output in Portable Document Format.

The ODS PDF destination is part of the printer family of ODS destinations.

The other printer destinations include ODS PS and ODS PCL.

PDF files can be opened and accessed in Adobe Acrobat, and other PDF readers.



206 =N

@ PP _Destination sas %

CODE oG RESUATS
4 0- HEGB DR A& Do *H &k 0 %H S

F* 005 POF Exasple */
005 POF FILE = *fhomefiyen]/Training Course_Files /005 Workshop/Heart.pdf';

S Proc Univariate Data=SASHELP HEART #LL;
var Systollc Diastolic;
Class Smoking Status;

Title ‘Systolic and Diastelic BF by Smoking Status®)
0 R

005 POF CLOSE;
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Demonstration using SAS On-Demand for Academics.




QUIZ #I

Which of the following is not a valid ODS destination?

A.ODS DOCUMENT
B. ODS CSV

C.ODS TABDLM

D. ODS EXCEL



ODS STYLES

The appearance of SAS Output is determined and controlled by ODS styles.

An ODS style is a collection of style elements and style attributes which specify the presentation
and display of SAS output.

SAS contains a set of styles which are built into the SAS System.

With ODS, SAS output can use a built-in style,a modified built-in style, or a customized style
which is created.



Listing of: SASHELP.TMPL_EN

Path Filter is: Styles
Sort by: PATH/ASCENDING
Obs Path
1 Styles
2 Styles.Analysis
3 Styles.BarrettsBlue
4 Styles.DTree
5 Styles.Daisy
6 Styles.Default
7 Styles.Dove
8 Styles.EGDefault
9 Styles.Excel
10 Styles.FancyPrinter
11 Styles.Festival

12 Styles.FestivalPrinter

13 Styles.Gantt

14 Styles.GrayscalePrinter

15 Styles.HTMLBIlue

16 Styles.HTMLEncore
17 Styles.Harvest

18 Styles.HighContrast

19 Styles.HighContrastLarge

20 Styles.Ignite

21 Styles.llluminate
22 Styles.Journal
23 Styles.Journal1a
24 Styles.Journal2
25 Styles.Journal2a
26 Styles.Journal3
27 Styles.Journal3a
28 Styles.Listing
29 Styles.Meadow

30 Styles.MeadowPrinter

Type
Dir
Style
Style
Style
Style
Style
Style
Style
Style
Stye
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Stye
Style

ODS STYLES

31 Styles.Minimal

32 styles.MonochromePrinter

33 Styles.Monospace

34 Styles.Moonflower

35 Styles.Netdraw

36 Styles.NoFontDefault
37 Styles.Normal

38 Styles.NormalPrinter
39 Styles.Ocean

40 Styles.Pearl

41 Styles.PearlJ

42 Styles.Plateau

43 Styles.PowerPointDark
44 styles.PowerPointLight
45 Styles.Printer

46 Styles.Raven

47 Styles.Rtf

48 Styles.Sapphire

49 Styles.SasDocPrinter
50 Styles.SasWeb

51 Styles.Seaside

52 Styles.SeasidePrinter
53 Styles.Snow

54 Styles.StatDoc

55 Styles.Statistical

56 Styles.Word

57 Styles.vaDark

58 Styles.vaHighContrast
59 Styles.vaLight

Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style
Style

The list of SAS supplied built-in styles

The default style for SAS output
in SAS Studio is HTMLBLUE.



APPLYING AND SPECIFYING STYLES WITH ODS

To specify a style other than the default style, use the STYLE= option in the ODS statement which opens the
destination.

/* ODS HTML Example */
ODS HTML FILE = '/home/iyenj/Training_Course_Files/ODS Workshop/Heart.html' STYLE=BarrettsBlue;

Proc Freq Data = SASHELPHEART;
Tables Status Sex / List Missing;
Title 'Gender Status’;

Run;

ODS HTML CLOSE;



DEFAULT STYLES FOR ODS DESTINATIONS

Each ODS destinations uses a default style to
produce output.

The default styles vary by ODS destination.

The table here lists the default styles for common
ODS destinations.

ODS DESTINATION

LISTING

HTML

HTMLS

RTF

PRINTER
EXCEL

EPUB
POWERPOINT
EXCELXP

RTF Tagset

DEFAULT STYLE

Listing

HtmlBlue
HtmlBlue

RTF

Pearl

Excel

Daisy
PowerPointLight
Default

RTF



000

d
-2

@ 005 Styles_ExZsas X
CODE LOG RESULTS

£ 0- URB B & ®We “hk O %H =S

2 /* RTF Destination using Styles.Morsal Style */ Cumulative| Cumulative

1 QDS RTF FILE = ‘/home/iyeni/Training Course Files/D0S Workshop/Heart.rtf' STYLEsNorsal: Frequency Percent
Proc Freq Data = SASHELP HEART; Female 2873 55.15 2873 55.15

i Tables Status Sex S List Missing;

7| Tiths ‘Gesdes Statuc's i m 2336 44.85 5209 100.00

Run;
Cumulative. Cumulative
Frequency
Frequency Percent
Aive e e w6
100.00

¢ 005 RTF CLOSE;




@ 005 Styls_Ex2.san X
COOE 10G  RESWTS

4 - HRB R A& D FHRgkg& 0 %xH a3 X
005 RTF FILE = ‘/home/iyenj/Training_Course_Files/005 Workshop/Heart2.rtf"

Proc Freq Data = SASMELP MEART;
Tables Status Sex / List Missing;|
Title 'Gender Status';

J M;

7 005 RTF CLOSE;

ON N

STYLE=Analysis;

I
g Frequenc Percent
Female | 2873  55.15 2873 55.15
Male | 2336 44.85 5209 100.00

0 Frequenc Percent
3218 61.78 3218 61.78
m 38.22 5209 100.00




ODS TAGSETS

ODS tagsets are used to produce markup language output, such as HTML, and XML.
Similar to table templates, tagsets enable you to modify the markup language output.
SAS comes with a variety of built-in tagsets which you can use.

You can also build and create your own tagset using PROC TEMPLATE.

Tagsets can be specified several different ways.
| —Tagsets can be specified using the ODS MARKUP destination with the Tagset = option.

2 —Tagsets can be specified using a two-level name; ODS Tagsets.RTF File=

3 — Some tagsets can be specified as their own separate ODS destination.



ODS TAGSETS

The most commonly used ODS tagset is the ExcelXP tagset.

With earlier releases of SAS, it was the only ODS destination for Excel-formatted output.

CHTML Produces Compact HTML Output

CSvV Produces Comma-Separated Values File

CSVALL Produces a CSV file with Titles, Notes and By Lines

ExcelXP Produces Microsoft SpreadsheetML XML which is used to import data into
excel

MSOFFICE2K Produces HTML code for Microsoft Office products.

PHTML Produces simple HTML output with 12 style elements

RTF Produces RTF with page annotation

This isn’t an exhaustive list. There are several other tagset destinations besides what’s listed here.
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» Fie Shortams
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D00 o 0

@ togsot_Dostsas X
COCE LOG RESWATS

4 O- HRDB B ADE LR "0 %H ual U

1 /* ExcelXP Tagset Destimation */

S 008 Tagsets.ExcelXP FILE='/home/iyen)/Training Course_Files/00S Workshop/HeartPrint.xml'
3 cptions(Sheet Namee'SASHELP.Heart Listing');
4

© Proc Print Data = SASHELP.HEART;
Var AgeAtStart Status Sex Meight Weight Diastolic Systolic Chol _Status

J Woight Status Smoking Status;

v Title "Gender Status';

~ Rum;

10

11 00DS Tagsets.ExcelXxP CLOSE;

12

13

14

15

16

17




ODS EXCELXP TAGSET OUTPUT

@ Autosave (@ o) [H S HeartPrint (1) « Saved to this PC O Search ° - o X
File Home Insert Draw Page layout Formulas Data Review View Automate Help Acrobat I Comments

Al v i Jx~ Obs -

A B C D E F G H 1 J K a

1 Obs_[g] AgeAtStart Status Sex Height Weight Diastolic Systolic Chol_Status Weight_Status Smoking_Status ]

2 1 _— 29 Dead Female 62.5 140 78 124 Overweight Non-smoker

3 2 41 Dead Female 59.75 194 92 144 Desirable Overweight Non-smoker

4 3 57 Alive Female 62.25 132 90 170 High Overweight Moderate (6-15)

5 4 39 Alive Female 65.75 158 80 128 High Ovenrweight Non-smoker

6 5 42 Alive Male 66 156 76 110 High Overweight Heavy (16-25)

7 6 58 Alive Female 61.75 131 92 176 Desirable Overweight Non-smoker

8 7 36 Alive Female 64.75 136 80 112 Desirable Overweight Moderate (6-15)

9 8 53 Dead Male 65.5 130 80 114 High Normal Non-smoker

10 9 35 Alive Male 71 194 68 132 Borderline Overweight Non-smoker

1 10 52 Dead Male 62.5 129 78 124 High Normal Light (1-5)

12 11 39 Alive Male 66.25 179 76 128 Borderline Overweight Very Heavy (> 25)

13 12 33 Alive Male 64.25 151 68 108 Borderline Overweight Non-smoker

14 13 33 Alive Male 70 174 Q0 142 Desirable Overweight Non-smoker

15 14 57 Alive Male 67.25 165 76 128 Overweight Moderate (6-15)

16 15 44 Alive Male 69 155 90 130 High Normal Very Heavy (> 25)

17 16 37 Alive Female 64.5 134 76 120 Desirable Normal Moderate (6-15)

18 17 40 Alive Male 66.25 151 72 132 Desirable Overweight Very Heavy (> 25)

19 18 56 Dead Male 67.25 122 72 120 Desirable Underweight Moderate (6-15)

20 19 42 Alive Female 67.75 162 96 138 Borderline Overweight Light (1-5)

21 20 46 Dead Male 66.5 157 84 142 Borderline Overweight Very Heavy (> 25)

22 21 37 Alive Female 66.25 148 78 110 Desirable Overweight Moderate (6-15)

23 22 45 Alive Female 64 147 74 120 Borderline Overweight Light (1-5)

24 23 59 Alive Female 65.75 156 74 156 Borderline Overweight Non-smoker

25 24 36 Alive Female 63.75 122 84 132 Desirable Normal Non-smoker

ar 2R BN Aliva Farmala R7 R 198 23] 18N Rardarlina Nuansainht Madarata (R 1R\ v

SASHELP.Heart Listing + -y}

Ready 3 Accessibility: Unavailable EH Ml -—— 38—+ 100%



ODS CSVALL DESTINATION

ODS CSVALL is part of the markup family of destinations. It opens the markup destination and
produces output formatted with one of the markup languages.

ODS CSVALL produces a comma-separated values (csv) file which can be accessed and
opened in Microsoft Excel or other spreadsheet software.

The resulting csv file opens in Excel as tabular output with attributes; titles, notes and bylines.



/* ODS CSVALL EXAMPLE */
ODS CSVALL FILE='/home/iyenj/Training_Course_Files/ODS Workshop/Heart_Listing.csv';

Proc Print Data=SASHELP.Heart;
ID Sex;
Var Height Weight Diastolic Systolic Cholesterol Smoking BP_Status Chol_Status Smoking_Status;
Titlel 'SASHELP.Heart SAS Dataset';
Title2 'Heart Risk Factor Metrics';
Run;

ODS CSVALL CLOSE;

OPTIONS NONOTES NOSTIMER NOSOURCE NOSYNTAXCHECK;
: ODS statements in the SAS Studio environment may disable some output features.

/* ODS EXCEL - MULTIPLE WORKSHEETS - EXAMPLE 1 */
ODS CSVALL FILE='/home/iyenj/Training_Course_Files/ODS Workshop/Heart_Listing.csv';

: Writing CSVALL Body file: /home/iyenj/Training_Course_Files/ODS Workshop/Heart_Listing.csv

Proc Print Data=SASHELP.Heart;
ID Sex;
Var Height Weight Diastolic Systolic Cholesterol Smoking BP_Status Chol_Status Smoking Status;
Titlel 'SASHELP.Heart SAS Dataset';
Title2 'Heart Risk Factor Metrics';
Run;

: There were 5209 observations read from the data set SASHELP.HEART.
: PROCEDURE PRINT used (Total process time):

real time 9.70 seconds

user cpu time 9.54 seconds

system cpu time 0.08 seconds

memory 71043 .84k

0S Memory 108712.00k

Timestamp 09/30/2025 02:58:37 AM

Step Count 36 Switch Count 2
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ODS EXCEL DESTINATION

Opens and manages the ODS EXCEL Destination which produces Excel spreadsheet files for Microsoft Office
versions 2010 and later.

ODS EXCEL uses Microsoft Open Office XML Format for Office 2010 and later.

Similar to the ExcelXP destination, it produces extensible markup language (XML) files and creates Microsoft
spreadsheetML XML.

ODS EXCEL has extensive formatting capabilities.

By specifying the options option, you can apply dozens of formatting attributes to your SAS output and

Excel worksheets.



Formatting Option
ABSOLUTE_COLUMN_WIDTH
ABSOLUTE_ROW_HEIGHT
AUTOFILTER
BLACKANDWHITE
BLANK_SHEET
CENTER_HORIZONTAL
CENTER_VERTICAL
COLUMN_REPEAT
CONTENTS

DPI

DRAFTQUALITY
EMBEDDED_FOOTNOTES
EMBED_FOOTNOTES_ONCE
EMBEDDED_TITLES
EMBED_TITLES_ONCE
FITTOPAGE

FLOW

FORMULAS
FROZEN_HEADERS

ODS

Description

Sets Column Width

Set Row Height

Sets Filter to Rows

Enables Black and White Printing
Creates a Blank Worksheet
Centers Text Horizontally
Centers Text Vertically
Specifies Columns to Repeat
Creates Table of Contents
Sets Dots per Inch Resolution.
Sets Draft Quality for Printing.
Embeds SAS Footnotes
Controls Footnote Location
Embeds SAS Titles

Controls Title Location

Sizes worksheet to fit on page.
Enables Wrap Text to Cells.
Insert Formulas

Freezes Columns

EXCEL FORMATTING OPTIONS

Options
FROZEN_ROWHEADERS
GRIDLINES
HIDDEN_COLUMNS
HIDDEN_ROWS

INDEX

MSG_LEVEL
ORIENTATION
PAGE_ORDER_ACROSS
PAGES_FITHEIGHT
PAGES_FITWIDTH
PRINT_AREA
PRINT_FOOTER
PRINT_FOOTER_MARGIN
PRINT_HEADER
PRINT_HEADER_MARGIN
PROTECT_WORKSHEET
ROWBREAKS_COUNT
ROWBREAKS_INTERVAL
ROWCOLHEADINGS

Description

Freezes Rows
Displays Gridlines
Hides Columns

Hides Rows

Creates Index
Suppresses Messages
Portrait/Landscape
Sets printing order
Sets Pages Num down
Sets Pages Num

Sets Print Area

Prints Footer

Sets Footer Margin
Sets Header Text
Sets Header Margin
Encrypts Worksheet
Count Rows per Page

Controls Page Breaks

Sets Printing of Headings

Option
ROW_HEIGHTS
ROW_REPEAT
SCALE

SCREEN_RESOLUTION_SCALE_FACTOR

SHEET_INTERVAL
SHEET_LABEL

SHEET_NAME

START_AT
SUPPRESS_BYLINES
TAB_COLOR
TITLE_FOOTNOTE_NOBREAK
TITLE_FOOTNOTE_WIDTH
ZOOM

Description

Sets Row Height

Controls repeat of row headings
Sets Print Scale Level

Sets Scale Factor

Defines Intervals for worksheets
Specifies Wksht Label

Names Worksheet

Specifies Cell Location

Specifies ByLines Suppression
Sets Wksht Color

Sets wrap text for titles, etc.
Sets Span of Titles.

Sets Zoom Level.



O Nw N

@ 005 IXCELsm X
CODE LOG RESULTS
4 - HRB R A D R O %H a2
pos Excel File='/home/iyeni/Training Course_Files/00S Workshop/Heart Status_Rpt.xlsx';

© Proc Report Data = SASHEILP Meart;
. Column Sex Chol _Status Height Welight;

Define Sox / Group “Gender';

Defime Chol Status / Group Flow "Cholesterol Status’;
Define Melight / Group Mean Flow “Average Height';
Defime Weight / Group Mean Flow “Average Weight';

Break After Sex / Susmarize;
Break After Chol Status / Sussarize;
RBreak After / Summarize;

Titlel ‘Average Meight and Average Welght';
Title2 'By Gender and Cholesterol Status';
Run;

005 Excel Close;
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ODS POWERPOINT DESTINATION

ODS POWERPOINT destination produces SAS procedure output in a Powerpoint presentation file.

ODS POWERPOINT statement opens, closes, and manages the ODS POWERPOINT destination.

ODS POWERPOINT generates PowerPoint output with the pptx. extension.

By default, ODS POWERPOINT puts one output object on each presentation slide and centers the output.



s

B 005 POWERPOINT sas X
CODE Lo RESLLTS

& - HRGE B A Do » k& 0@ % H =D R

005 POWERPOINT FILE="/Shome/iyveny/Training Course_Files/0D5 Workshop/Heart _Status_Proesent . ppix’
LAYOUT=twocol uan;

Proc Meamd Data = SASHELP.Weart;

Var Height Welght;

Class Sex Chal Status;

Titlel ‘&verage Helght and Average Welght®)
Title2 "By Gender and Cholesterel STatus’j

Run;
Proc GChart Datd = SHASHILF . Heart;

VBar Chol Status / SusvarsWeight TypesMean OutsldesMean;
Title Average Weight by Cholesteral Status';

005 POWERPOINT CLOGE;
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Average Height and Average
Weight

By Cholesterol Status

1405 1403 1484312188 71.0000000 300.0000000
1791 1788 155.4082774 85.0000000 293.0000000
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ODS OUTPUT OBJECTS

Each SAS procedure which produces output produces output objects.
SAS procedure output contains one or more output objects.
SAS output is composed of multiple sections. Each section of output is called an output object.

Thus, SAS output is comprised of multiple output objects, depending on the procedure used.



PROC CONTENTS — OUTPUT OBJECTS

Proc Contents Data = SASHELP.HEART;

Run;

Each separate table in the
SAS output is an output object.

Data Set Name
Member Type
Engine
Created

Last Modified
Protection
Data Set Type
Label

Data Representation

Encoding

SASHELP.HEART

DATA
V9

01/18/2023 07:01:35
01/18/2023 07:01:35

Framingham Heart Study

us-ascii ASCII (ANSI)

Data Set Page Size
Number of Data Set Pages
First Data Page

Max Obs per Page

Obs in First Data Page
Number of Data Set Repairs
Filename

Release Created

Host Created

Inode Number

Access Permission
Owner Name

File Size

File Size (bytes)

#
12

15
14
13

10

1
17

16

Observations
Variables

Indexes

Observation Length
Deleted Observations
Compressed

Sorted

SOLARIS_X86_64, LINUX_X86_64, ALPHA_TRU64, LINUX_IA64

Engine/Host Dependent Information

65536
14

1

389
365

0

/pbr/sfw/sas/940/SASFoundation/9.4/sashelp/heart.sas7bdat

9.0401M8
Linux
81677950
TW-r=-r--
odaowner
960KB
983040

Alphabetic List of Variables and Attributes

Variable
AgeAtDeath
AgeAtStart
AgeCHDdiag
BP_Status
Chol_Status
Cholesterol
DeathCause
Diastolic
Height
MRW
Sex
Smoking
Smoking_Status
Status
Systolic
Weight
Weight_Status

Type

Num

Len
8
8

©

Label
Age at Death
Age at Start
Age CHD Diagnosed
Blood Pressure Status
Cholesterol Status

Cause of Death

Metropolitan Relative Weight

Smoking Status

Weight Status

5209



SAS Procedure

PROC CONTENTS

SAS Procedure

PROC UNIVARIATE

Output Object
Attributes
EngineHost

Variables

Output Object
Moments
BasicMeasures
TestsForLocation
Quantiles
ExtremeObs

MissingValues

SAS Procedure
PROC PRINT
PROC FREQ
PROC MEANS
PROC TABULATE
PROC REPORT

EXAMPLES OF ODS OUTPUT OBJECTS

Output Object
Print
OneWayFregs
Summary

Table

Report



ODS OUTPUT

With the ODS OUTPUT destination, you can produce an output SAS data set containing
results of the procedure or procedure output.

The output SAS data set contains results for an output object, or the combined results of all
output objects for the procedure.

ODS OUTPUT OutputObject = SAS data set;
................ SAS Procedure ................

ODS OUTPUT CLOSE;



D00 o 0

B 005 Cunputess X
COpE LOG RESIATS
2 - HRB R & D FfHU B 0 %H R 3

3 J* 0DS OUTPUT Destination */
005 OUTPUT TablesHeart Outds(Keepe ALL_);

Proc Tabulate Data = SASHELP.Meart;
Var Meight Weight;
Class Sex Chol_Status;
Tadles Sex, Chol Status®(Meight Weight);
Title ‘Meight and Weight by Gender and Cholesterol Status’;

005 OUTPUT CLOSE;




20 2 o

@ 005 Outputsas = [ WORKHEART_OUTDS =
CODE LG RESLATS

BB & 4K

¥ Eirors, Warmengs, Motes

i GPFTIONS MOMOTES ROSTIMER MOSOUECE MOSYHTAXCHECK:

NOTE: ODS statements im the 545 Studio environment may disable some cutput features.
T

T4

75 F* 005 QUTPUT Destination =/

76 00% OUTPUT Tables=Heart_Outds(Keep=_ALL_);

77

TR Proc Tabulate Dats = SASHELP.Meart;

5 War Height Wedght;

il Class Sex Chel_Status;

81 Tables Sex, Chol Status*(Height Weight);

&2 Title 'Height and Welght by Gender and Cholesteral Status”;
83 Bun;

NOTE: The data set WORK,HEART_OUTDS has 6 chiervations and 7 wvariables.
NOTE: There were 5389 observations read from the data set SASHELP.HEART.
NOTE: PROCEDURE TABULATE used (Total process tise):

real time @.0% seconds

user cpu time .84 seconds

iyitem cpu time .81 second
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ODS STATEMENTS

Statement Definition

ODS TRACE Sends Information on Output Objects to the SAS Log.

ODS SELECT Selects a particular Output Object.

ODS EXCLUDE Excludes specific Output Objects.

ODS OUTPUT Produces an output SAS data set for a given procedure

ODS GRAPHICS Sets options for graphics and visualizations output.

ODS LAYOUT Applies a designed layout for ODS output.

ODS SHOW Writes the specified selection or exclusion list to the SAS log.
ODS VERIFY Print/suppresses a warning message about style/table

templates used.



ODS TRACE STATEMENT

ODS TRACE produces a list of the available output objects which are produced by a specific SAS procedure.

Prints Information about ODS output objects in the SAS Log.

ODSTRACE ON

- Turns on the ODS Trace feature. Any SAS procedure code will print output object info in the SAS log.

ODS TRACE OFF

- Turns off the ODS Trace feature.



@ 005 Outputsas X /* con TRMCE %/
/% CEst 005 Ouftput OBjects In Proc Comtents */

COOE LOG RESWLTS 905 TcE: oy

Proc ConTents DUTa » SAMMLF MY
4 O- HRB R ADE FHRHE O %XHaDl
} /* 005 TRACE */
a /* List 00S Output Objects in Proc Contents */
| 005 TRACE ON;

“

~ Proc Contents Data = SASHELP HEART;
© Run;

| 005 TRACE OFF;|
T
11
12

1) varlables
14 Cate Contents varlidliey

13 NOTHES PROCEOURE CONTENTS wsed (Fetal process tiae):
it 0.1 secondy
17 0,06 veconds
' 0. 91 wecondd
18 m:
%6
19 GIAINES VeeIE) I
24 Switch Counmt 0
L ]
RSt
Saapr ¢
Momatiyeny Traming. Couse FlonODS WakehopOOS, Output sas e rmt AT -

WS Col 15 LA00 charscten Pl tent
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ODS SELECT STATEMENT

The ODS SELECT statement selects specific output objects to send to ODS destinations.

SAS maintains a selection list of output objects. By default, the selection list is set to SELECT ALL.

It includes all output objects.
ODS SELECT ‘Name of Output Object’;
The ODS SELECT statement narrows the selection list to particular output objects.

ODS SELECT _ALL ; *Resets the selection list back to its default of all output objects.



206

OO POF FILE="/hose/ iyeni/tratning Cowse_files /008 warkahop/Contents varisbles O], pdf ")
witing a PO output 10 O14K destinetion /Mese/iyen]/training Course P Lles/00n sekshop/Contents varidles Ouion). par™,
. “'!. .l

00% STLECT VARIASLES,

B o0s SELECTsas =

CODE L RESLATS

4 - HERB B & ®o « h k

1 F* 005 SELECT */
1 005 TRACE ON;
]

Proc Contents Dats = SASWELP MEART;
R
NOTE: PROCEDUME CONTENTS wsed (Tetal process Uime)!

resl tim 0.3 vecondy

user cpu tise 0.8) vecondy

ystes cpu tiee .09 secondy

nasory 2867, 88k

05 Memory 29508 00

Tisestosp /2372005 10087138 Pm

Step Count 31 Switch Comt @

005 POF FILE=' fhome/iyeni/Training Couwrse_Files 005 wWorkshopfContents_Wardables Outdbj.pdf®;
1 005 SELECT VARIABLES)

! Proc Contemts Data = SASHELP . HEART]
HRun;

1005 POF CLOSE;

Snapy
Voluntary Content Switches
Dvolustary Comtext Switihes
nleck Irput Operation
Nlock Ouipet Operations

g
2
:

3
1 poge 10 Mhose/Lyeni/Tralaing Coorse_¢iles/005 Workahop/Contents varisbles Outchy.pdf.

rasaeges
§
:
i

-
g
§




= Menu Q‘ Y7 Contents_Variables_Out.. X ® [ ¥ signin ] X
Alltools  Edit  Convert  E-Sign Findtextortools Q. [B) & B \

Tuesday, September 23, 2025 05:07:34 PM 1

The CONTENTS Procedure

Alphabetic List of Variables and Attributes




ODS EXCLUDE

The ODS EXCLUDE statement excludes specific output objects from being sent to ODS destinations.

SAS maintains an exclusion list of output objects. By default, the exclusion list is set to EXCLUDE ALL.

It excludes all output objects.

ODS EXCLUDE ‘Name of Output Object’;

The ODS EXCLUDE statement narrows the exclusion list to particular output objects.

ODS EXCLUDE _ALL ; *Resets the selection list back to its default of excluding all output objects.



file  Edt  View ey B> 3 1 N

r.: T “ 0% POF FELES"/home/ Lpen )/ Toakalog Coucse Siles/00% workahop/Univarlate Mosents Baslcimaare. pdf *;
s D & MOTE: Mriting 005 POF output to SISK destination
B SOrkhop/Und var late Rosents Basicmeasures i T, prister TPOFT,
008 0K Leatsforiacation Quantiles mlsslogvalees)

Proc nivariate DOTa » SASHELP.WART;
var Cholesterel DIantellc Systolle melght weight;

B 005 EXCLUDE sas X

CODE oG RESIATS
& - HRE D & Do « & 0 % H @®

F* 005 EXCLUDE =/
005 TRACE OM;

Proc Univariats Data = SASHELP.HEART;
War Cholesterel Disstolic Systelic Welight Welght;

005 POF FILE=' fhomefiyenifTraining Couwrse_Files /005 Workshop/Univariate Mosents_BasicMeasures.pdf®;
' Q0S EXCLUDE TestsForlLocation Quantiles MissingValues)

Proc Univariate Data = SASHELP.HEART;
Var Cholesterol Disstolic Systelic Welight Welght;
Run;

005 POF CLOSE;

NN Col 27 A3 (haraieny



= Menu Q‘ ﬁ Univariate_Moments_B.. X @ 0 &. Sign in - a X

Alltools  Edit  Convert  E-Sign Find text or tools Q ‘ @ @ E | C'_‘ll Ask Al Assistant

Wednesday, September 24, 2025 04:16:09 PM 1

The UNIVARIATE Procedure
Variable: Cholesterol
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QUIZ #2

Which of the following SAS procedures doesn’t produce output objects!?

A. Proc Freq
B. Proc Reg
C. Proc Sort
D. Proc Tabulate



PROC TEMPLATE

With PROC TEMPLATE, you can define new style templates and modify existing and built-in styles.
As mentioned earlier; styles consist of style elements and style attributes.

Style elements are areas in the output where sets or collections of styles attributes are applied.
They consist of collections of style attributes.

Style element names specify where collections of style attributes are used, such as column headers,
report breaks, table cells, summary lines, etc.

Style attributes are properties such as font, font size, bold or italic text, background color, etc.



PROC TEMPLATE — STATEMENTS AND CODING

PROC TEMPLATE;
DEFINE STYLE <‘StyleName’>;

You'd use the following code to STYLE <‘StyleElement™ /

define a new style from scratch. StyleAttribute | =Attribute-value
StyleAttribute2=Attribute-value

You need to use the STYLE StyleAttribute 3=Attribute-value;

statement to define style elements. STYLE <StyleElement’> /

StyleAttribute | =Attribute-value
StyleAttribute2=Attribute-value
StyleAttribute3=Attribute-value;

END;
RUN;



PROC TEMPLATE - EXAMPLE

PROC TEMPLATE;

The PROC TEMPLATE code DEFINE STYLE NewStylel;
defines a style called STYLE Header /
NewsStylel. Fontfamily=Arial

. Fontsize=12pt
It consists of two style BackgroundColor=White
elements, Header and Data, Color=Black;
which each contains four style
attributes. STYLE Data/

Fontweight=Medium;
Fontsize=16pt;
BackgroundColor=Grey

Color=Blue;
END;

RUN;



PROC TEMPLATE

Style elements may vary from one ODS destination to another, and from one procedure output to another.

The table below lists style elements specific to the REPORT procedure (PROC REPORT).

Style Elements Description

Header Controls formatting of the Header section, i.e., Column Headers
Data Formatting of column cells for detail rows of the table.
LineContent Formatting of Added Lines inserted by LINE statements.
DataEmphasis Formatting of Summary Rows

Table Formatting of Report as a Whole

Footer Formatting of Footers



ODS RTF FILE='/home/iyenj/Training Course_Files/ODS Workshop/Sales_report93.rtf' Style=Journal;

/* Proc Report - Example 1*/
Proc Report Data = SASHELP PRDSALE Split="";
Column Quarter Month Predict Actual,

Where Year=1993;

Define Quarter / Group Order=Internal Flow 'Quarter*ofthe Year";
Define Month / Group Order=Internal Flow 'Month*of the Year’;

Define Predict / Analysis Sum 'Predicted* Sales Revenue';
Define Actual / Analysis Sum 'Actual* Sales Revenue';

Break After Quarter/ Summarize SKip;
RBreak After/ Summarize;

Compute After Quarter;
Length TxtStr $20;
If Actual.Sum<100000 Then TxtStr ='Sales Below Target';
Else If Actual.Sum>=100000 Then TxtStr='Sales At or Above Target’;
Line TxtStr $20.;
EndComp;

Title1'Actual Vs. Predicted Sales Revenue';
Title2'By Quarter and Month';

Footnote1'1993";
Run;

ODS RTF CLOSE;
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/* PROC TEMPLATE - EXAMPLE 1 */
Proc Template;
Define Style ReportStylel;
Style Header /
Fontfamily=Calibri
FontWeight=Bold
Color=Black;

Data /

FontWeight =Light
Color =Black
BackgroundColor=hWhite;

DataEmphasis /
FontStyle=Italic
FontWeight=Bold

Color =Blues
BackgroundColor =Grey;

LineContent /

FontStyle =Italic
FontWeight =Bold
Color=DarkBlue
BackgroundColor =Yellow;

Table /
Borderwidth=1pt
Borderstyle=solid
Bordercclor=Green
Borderspacing=5pt;

Footer /

FontStyle =Italic
FontWeight =Bold
Color=Black
BackgroundColor =White;

COODE
HiE &

L RESLLTS

b Errors, Warnings, Motos

L F
k
o
s
»
T
Ll
e
108
101
162
1403
las
105
1o
147
lag
189

Style LineContent

FoatStyles=Italic
Fenteeight=bold
Color=DarkBlus

RackproundColorerel lou;

Style Table /
Borderwidthslpt
Barderityle=solid
BordercolorsGreen

Borderipacing=5pr;

Style Footer /
Fentitylesitalic
Fontkelght=Bold
Colerwllack

BackproundColorswhite;

Eres,

MHOTE: STYLE “RegortStylel’ has been seved to: WORK, TEMPLAT

118

HOTE: PEOOIDUME TEMPLATE uied (Total process time):
réal TISE .00 seconds

vier <pu time 0.0 econds
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ODS RTF / PROC REPORT - EXAMPLE 2

@ % H =

0% workibhop/ Sales reportdl . raf’

o "Fonth'of the Yeur';

ales Raverus

Predicted Sales Reverue

.

o "Sales Below Targe',

Predicted Sales Aevernm’;
Titled By Quarter and Monmth';
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PROC TEMPLATE —

You’d use the following code to
modify an existing or built-in
style.

You base the new style on the
existing style with the PARENT=
option.

This is referred to as style
inheritance.

You use the CLASS statement to
define style elements.

STATEMENTS AND CODING — EXISTING STYLE

PROC TEMPLATE;
DEFINE STYLE <‘StyleName’>;
PARENT=<"Styles.StyleName’>;

CLASS <‘StyleElement’> /

StyleAttribute | =Attribute-value
StyleAttribute2=Attribute-value
StyleAttribute3=Attribute-value;

CLASS <‘StyleElement’ /

StyleAttribute | =Attribute-value
StyleAttribute2=Attribute-value
StyleAttribute3=Attribute-value;

END;
RUN,;



PROC TEMPLATE - EXAMPLE

PROC TEMPLATE;
DEFINE STYLE ReportStylel;
The example references an PARENT=Styles. HTMLBIue;
existing style called HTMLBIlue CLASS Header /
BackgroundColor=colors(*“Medium”)
It creates a new style, called Font=fonts(“‘Arial”)
ReportStylel, based on the Fontsize=3;

existing style. CLASS CellContents /

Color=colors(“dark”)
Borderspacing=5
Borderwidth=10;

END;
RUN;



@ ProcTabulate_1.33s X

CODE LOG RESULTS

4 O- HARB B &A 9D & 0 %xH uF X
| 00S EXCEL FILE='/home/iyenj/Training Course_files/00S Workshop/Actual _Predict_Sales.xlsx" STYLEsfxcel;

3 /* PROC TASULATE - EXAMPLE 1 */

Proc Tabulate DatasSASHELP.PRDSALE;

Var Actual Predict;

Class Country Region;

Table Country*Region ALLe'Total for All Countries'*FeDollarl2.2,

(Actual Predict)*Sum*F=Dollarl2.2;

Title "Actual Vs. Predicted Furniture Sales by Country and Region’;

Run;

00S EXCEL CLOSE;

Meeneleny/Trairing_Course Rles/ODS WorkshopProcTabulate_1.sas

P
Actual Sales Sales

--
CANADA  EAST $127,485.00 $120,646.00

WEST 411950500  $112,373.00
USA.

el $119,120.00 $121,135.00
Total for All Countries $730,337.00 $706,295.00



@ *PROC_TEMMLATE 2 4 M
CODY LOG RESIATS

2 - HRAB R AMDE AR

. Proc Tesplate,
Oafine Style Styles.TasleStylel]
Parentaityles Eacel;

Class Meader /
Faotfamdlywirial
Fantweightatold
Colorediack
Fontalzenidon;

Class Duta /

Fontueightel ight
Colorellnck

Ffontsizesildon;

Class Cutalmphranis /
fontstylesitalic
Fantweighterind s
Colorel)ue
Bacigroenalolorelight Orey;

AN

2 N o e e
B 9P ¥ e whiaEe e L

mssu-un:
-]
Colereblinck

B AR AR

O % H w3

OPTIONS NONOTES NOSTIMER NOSOURCE NOSYNTAXCHECK;

/* PROC TEMPLATE - EXAMPLE 1 */
Proc Template;
Define Style Styles TableStyle1;
Parent=Styles.Excel;

Class Header /
Fontfamily=Arial
FontWeight=Bold
Color=Black
Fontsize=12pt;

Class Data/
FontWeight=Light
Color=Black
BackgroundColor=White
Fontsize=12pt;

Class DataEmphasis /
FontStyle=ltalic
FontWeight=Medium
Color=Blue
BackgroundColor=Light Grey;

Class RowHeader/
FontSize=16pt
FontWeight=Bold
Color=Black
BackgroundColor=Light Grey;
101 End;
NOTE: STYLE 'Styles.TableStyle1' has been saved to: WORKTEMPLAT
102 Run;
NOTE: PROCEDURE TEMPLATE used (Total process time):
real time 0.00 seconds
usercputime 0.00seconds
systemcputime 0.00seconds
memory 234.53k
OSMemory 28588.00k
Timestamp 09/29/2025 12:50:11 AM




CODE LOG RESULTS

£ 0-HBRBR R A O H &8 0 %xH aR X
1 DOS EXCEL FILE='/hose/{yen]/Training_Course_Files/005 Workshop/Actual Predict_Sales.xlsx' STYLE=Tablestylel; §127 485.00

* PROC TABULATE - BXAWPLE 1 */
Proc m\lnm DatasSASHELP, PROSALE; $119,505.00 $112,373.00
Actual Predict;
ot o n:::mx $124,547.00 $117.579.00

Table Country*Region ALLs'Total for ALl Countries'*FsDollar12.2 _—
(Actual Predict)*sus*Fsdollari2. 2; ! $121,451.00 $113,975.00

! . F AN
._:ttlo Actual Vs, Predicted Furniture Sales by Country and Region'; $118.229.00 $120.587.00

@ MrocTabulate 1sas X _ Predicted
Actual Sales Sales

!
\
3
'l
4
L
)

$119,120.00 $121,135.00

; 005 EXCEL CLOSE;
| $730,337.00 $706,295.00




PROC TEMPLATE —VIEWING STYLE ELEMENTS/ATTRIBUTES

1 OPTIONS NONOTES NOSTIMER NOSOURCE NOSYNTAXCHECK;

To view the underlying style elements and 7 Proc Template
. . . . . 74 Source Styles.Journal;
style attributes of an existing built-in style, use Sefinestyie Syes ol

style fonts/

the SOURCE statement. It will print a listing ocFont =('<sans-seif, Helvetia, Helv:2)

'headingFont' = ("<sans-serif>, Helvetica, Helv" 2 italic)
h SAS I 'headingEmphasisFont' = ("<sans-serif>, Helvetica, Helv" 2 bold italic)

to t e og- 'FixedFont' = ("<monospace>, Courier",2)
'‘Batc hFixedFont' = ("SAS Monospace, <monospace>, Courier, monospace"2)
'FixedHeadingFont' = ("<monospace>, Courier",2,italic)
'FixedStrongFont' = ("<monospace>, Courier",2,bold)
'FixedEmphasisFont' = ("<sans-serif>, Helvetica, Helv",2 bold italic)
'EmphasisFont' = ("<sans-serif>, Helvetica, Helv" 2 italic)

Proc Te m p I ate; 'StrongFont’ = ("<sans-serif>, Helvetica, Helv"2,bold italic)

'‘TitleFont' = ("<sans-serif>, Helvetica, Helv",2,bold italic)

'"TitleFont2' = ("<sans-serif>, Helvetica, Helv" 2 bold italic)
SO urce Styl es J ourn al s 'SASTitleFont' = ("<sans-serif>, Helvetica, Helv" 2, bold italic);
class GraphFonts /
R . ‘NodeDetailFont' = ("<sans-serif>, <MTsans-serif>"7pt)
u n ] ‘NodelnputLabelFont' = ("<sans-serif>, <MTsans-serif>",9pt)

‘NodeLabelFont' = ("<sans-serif>, <MTsans-serif>",9pt)

‘NodeTitleFont' = ("<sans-serif>, <MTsans-serif>",9pt)

'GraphTitleFont' = ("<sans-serif>, <MTsans-serif>",11pt)

'GraphTitle1Font' = ("<sans-serif>, <MTsans-serif>", 14pt)

'GraphFootnoteFont' = ("<sans-serif>, <MTsans-serif>",10pt)

'GraphLabel2Font' = ("<sans-serif>, <MTsans-serif>",10pt)

'GraphLabelFont' = ("<sans-serif>, <MTsans-serif>",10pt)

'GraphUnicodeFont’ = ("<MTsans-serif-unicode>",9pt)

'GraphValueFont' = ("<sans-serif>, <MTsans-serif>",9pt)

'GraphDataFont' = ("<sans-serif>, <MTsans-serif>",7pt)

'GraphAnnoFont' = ("<sans-serif>, <MTsans-serif>",10pt);
class colors/

'fg =cx000000

'fg2' =cx000000

'fgA1'=cx000000

'bgA1" = cxFFFFFF

'b2' = cxFFFFFF

'fg3' =cx000000

'bg3' = cxFFFFFF

'fgd' =cx000000

‘b4’ = cXFFFFFF
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ODS GRAPHICS

ODS GRAPHICS <options>;

Enables ODS GRAPHICS processing and sets graphics environment options.

ODS GRAPHICS settings are applied to template-based graphics only, produced by ODS GRAPHICS
PROCEDURES.

ODS GRAPHICS settings do not affect SAS/GRAPH Procedure output which uses device-based graphics.

ODS GRAPHICS ON; - Turns on ODS GRAPHICS

ODS GRAPHICS OFF; - Turns off ODS GRAPHICS



ODS GRAPHICS SETTINGS.

There are many ODS GRAPHICS settings. The following list is a sample of ODS GRAPHICS options

SETTING DESCRIPTION
BORDER Specifies the Border for a Graph.
HEIGHT Sets the Graph Height.

OUTPUTFMT Specifies the Output Format for Image Files.
GROUPMAX Sets the Maximum Number of Group Values to be shown in any graph.

RESET Resets one or more graphics options.
WIDTH Sets the Graph Width.



ODS GRAPHICS PROCEDURES

Procedure
PROC SGPLOT
PROC SGPIE
PROC SGPANEL

PROC SGSCATTER
PROC SGRENDER

PROC SGDESIGN

Description
Creates simple graphics and statistical graphics
Creates Pie Charts and Donut Charts

Creates a panel of graphs based on the values of
one or more classification variables

Creates a paneled graph of scatter plots.

Produces statistical graphics from templates created
with the graph template language (GTL).

Produces graphics with the user-defined ODS
Graphics Designer file in SAS 9.4M7



PROC SGPLOT

PROC SGPLOT produces single and multiple plots and overlays them on a single set of axes.
It produces simple graphics, as well as statistical graphics

PROC SGPLOT can produce Vertical and Horizontal Line Graphs, Vertical and Horizontal Bar
Charts, Box Plots, Histograms, Scatter Plots, Stacked Bar Charts, 3-dimensional charts and much

more.

With many options for annotating graphs and charts, you can add legends, multiple y-axes,
reference lines, and axis titles.



PROC SGPLOT — SAS CODING

PROC SGPLOT DATA = <‘SAS data set’> OPTIONS;

Run;

VBAR <variable> /| Response= <variable>;
HBAR <variable>;

VLINE <variable> / Response= <variable>;
HLINE <variable>;

VBOX <variable> | Category= <variable>;
HBOX <variable>;

SERIES X=<variable> Y=<variable> / ;



Furniture Sales by Year and Quarter

@ O0S SGMOT 25m X
CODE LOG RESILTS $140,000 -

A O0- HRB R ADE FHLE O %H

1 Proc SGPlot Data~PROSALE;

1) Viine Year Qtr / ResponsewActual; $120,000 -
Viine Year_Qtr / Responses¥redict; '
YAxis Label='Furniture Sales’ Mine50000 Max=150000;
Title 'Furniture Sales by Year and Quarter’;

;
$100,000

Furniture Sales

e

I I I I
1993_2 1993_3 1993_4 1994_1 1994_2 1994_3 1994_4
Year_Qtr

—— Actual Sales Predicted Sales




B 005 SGIOT_ 1sas X
COOE LOG RESWLTS

4 0O- HRB D Ao LR O % w:

} /* PROC SGPLOT - Exasple 1 */

o Proc SGPlot DatasSASHELP PROSALE;
YAxis Labele'Furniture Sales’ Min-50000;
VBar Reglon / ResponsesActual Barwidthe0.5;
VBar Reglion / ResponsesPredict Barwidthee.25;
Title'Furniture Sales by Region';

» M;

0
2
]
n
o
S
S
b=
c
S
S
i

$400,000

$300,000

$200,000

$100,000

Furniture Sales by Region

Region

[ Actual Sales [ Predicted Sales




Department Store Sales by Product Line
@ 00S SGPLOT Jsan X

COOE LOG RESILTS

£ O- HRB B A& D L& 0 %M w2
/* PROC SGPLOT - Example 3 */
/* Vertical Box Plots */
Proc SGPlot Data=SASHELP, ORSALES;
VBox Quantity / CategoryeProduct _Line;
Yaxis Label«'Quantity Sold' Mine® Max=10000;

Title'Department Store Sales by Product Line';
~ Run;

Quantity Sold

|
‘T’ .
*
T L i

I I
Children Clothes & Shoes Outdoors

Product Line




(B COS SGPLOT 45 X
CODE LOG RESULTS

£ - HRB B A& DO *H & 0O %XH aR

/* PROC SGPLOT - Exasple 3 ot 4
/* Stacked Vertical Bar Charts */

© Proc SGPlot Data=SASHELP . PRDSALE;
VBar Country / ResponseeActuasl GroupsRegion BarWidthe.4;
YAxis Labele'Quantity Sold' Mine@ Max«500000;
Title'Actual Furniture Sales by Country and Region';

© Run;

L
(2}
w0
2
=
c
©
S
o

$500,000

$400,000

$300,000

$200,000

$100,000

Actual Furniture Sales by Country and Region

GERMANY
Country

Region @ EAST [ WEST
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PROC SGPANEL

PROC SGPANEL produces plots, charts and graphs just like PROC SGPLOT.

It produces the same types of plots and charts, such as vertical and horizontal bar charts, line graphs,
histograms, box plots, etc. It also overlays multiple plots, and produces several types of layouts.

However, PROC SGPANEL produces multiple charts or graphs in a panel-like format, based on the
values of a classification variable. One graph is generated for each distinct value of the classification

variable.

PROC SGPANEL is really effective for visualizing how data distributions vary across classification
variables.



PROC SGPANEL — SAS CODING

PROC SGPANEL shares many of the same statements of PROC SGPLOT

PROC SGPANEL DATA = <SAS-data-set>;

RUN;

PANELBY variable-1 variable-2....variable-n | LAYOUT=;
VBAR <variable> /| RESPONSE=<variable>;

VLINE <variable> /| RESPONSE=<variable>;

VBOX <variable>;

HISTOGRAM <variable>;

DENSITY <variable>;



@ 0085 SGPANEL 2585 X
CODE LOG RESULTS
£ O- HRB D & D FHRRER 0 KH el

3 /* Vertical Line Graph */
| Proc SGPanel Data«SASHELP . PRDSALE;
K Where Quarter in (1 2);

PanelBy Year Quarter;

Viine Month / Responsesictual;

Viine Month / ResponsesPredict;

Rowixis Label='Sales Revenue' Mine0 Max-100000;

Title'Furniture Sales by Year, Quarter and Month';

Sales Revenue

Year =1993

Furniture Sales by Year, Quarter and Month

Year = 1993

Quarter=1

Quarter=2

$100,000

$80,000 —

$60,000

$40,000

$20,000

$0

Year = 1994

Year = 1994

Quarter =1

Quarter =2

$100,000

$80,000

$60,000

$40,000 -

$20,000

$0

Apr May

I I I I
Jun Jan Feb Mar

Month

[~ Actual Sales

Predicted Sales |




Furniture Sales by Region and Year

Year = 1993 Year = 1994

B 005 SCPANEL 1ses X (@ OOS_SGPANEL 2505 X (@ 005 SGMOT 2508 X $200,000 -
CODE OG  RESULIS

£ O- HRB R ADE FHLE O %H aR R

/* PROC SGPANEL - Exasple 1 */
Proc SGPanel DatasSASHELP PRDSALE;
Panelby Year;
VBar Region / ResponsesActusl Barwidthe0.5; $150,000 —
VBar Region / ResponsesPredict Barwidthe9.25;
Rowhxis Ladels"Sales Revenue® MineS0000 Max=200000;
Title'Furniture Sales by Region and Year';

$175,000 -

Vo A e

-~ >

$125,000 -

)
3
c
o
]
44
0
R
]
(7))

.
= v

$100,000 —

-
e

$50,000
WEST EAST
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QUIZ #3

Which type of data visualization is PROC SGPLOT not capable of producing?

A.Vertical Bar Charts
B. Horizontal Line Graphs
C. Pie Charts

D. Horizontal Box Plots



PROC SGPIE

PROC SGPIE is another statistical graphics (SG) procedure which is primarily used to produce
Pie charts and graphs. Its also capable of producing donut charts.

Both Pie and Donut Charts are useful in comparing how values of a variable contribute to the
whole, and for a quick comparison of the values of several variables.

In SAS 9.4 M6, PROC SGPIE was a pre-production procedure.This means it hasn’t been fully
developed and tested. It may be a production procedure in M7 or M8.



Number of Sales of Furniture by Division

/* PROC SGPIE - Example 1
/* PIE and DONUT Charts */
Proc SGPie Data=SASHELP.PRDSALE;
Pie Division / Datalabelloc=outside;

Title'Number of Sales of Furniture by Division’; coucaTon consunen

720 720

Run;




Number of Sales of Furniture by Division

/* PROC SGPIE - Example 2 */
/* Donut Chart */
Proc SGPie Data=SASHELP.PRDSALE;
Donut Division / Datalabelloc=outside;
Title'Number of Sales of Furniture by Division';

.
Run 2 EDUCATION CONSUMER
720 720




ODS EXCEL — PRACTICAL PROJECTS

With ODS EXCEL, many of the same formatting options are available as you have
working with MS Excel session.

Some of the options are specifying separate worksheets of an Excel workbook for
different SAS output, changing orientation from portrait to landscape, and freezing row and
column headers

These examples illustrate using several different options to send different types of SAS
output to individual worksheets within a workbook.



Proc Sort Data = SASHELP.PRDSALE Out=PRDSALE;
By Year,;
Run;
/* ODS EXCEL - MULTIPLE WORKSHEETS - EXAMPLE 1 */
ODS EXCEL FILE='/home/iyenj/Training Course Files/ODS Workshop/Sales Listing.xlsx'
Options(Sheet_Interval='BYGROUP') STYLE=Excel;

Proc Print Data=PRDSALE;
ID Quarter;
Var Month Country Region Division ProdType Product Actual Predict;

By Year,;
Sum Actual Predict;
Format Actual Predict Dollaril2.;
Titlel 'Furniture Sales Records Listing';
Title2 'By Year';
Run;

ODS EXCEL CLOSE;
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/* ODS EXCEL - MULTIPLE WORKSHEETS - EXAMPLE 1 */
ODS EXCEL FILE='/home/iyenj/Training_Course_Files/ODS Workshop/Sales_Table_Graph.xlsx'
Options(Sheet_Name='Sales_Table') STYLE=Excel;

Proc Tabulate Data=SASHELP.PRDSALE;
Var Actual Predict;
Class Year Month;
Table Year*Month ALL='Total for Both Years'*F=Dollarl2.2,
(Actual Predict)*Sum*F=Dollaril2.2;
Title 'Actual Vs. Predicted Furniture Sales by Year and Month';

Run;

ODS EXCEL Options(Sheet_Name='Sales_Graph');

Proc SGPlot Data=SASHELP.PRDSALE;
VBar Month / Response=Actual Barwidth=0.5;
VLine Month / Response=Predict Y2Axis;
Where Year=1993;

YAxis Label="'Actual Furniture Sales' Min=5000;
Y2Axis Label="Predicted Furniture Sales' Min=5000;

Titlel'Furniture Sales by Month’;
Title2'1993"';
Run;

ODS EXCEL CLOSE;
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SENDING OUTPUT TO MULTIPLE DESTINATIONS

The output delivery system provides the capability of having multiple output destinations open at the same time.

The same SAS procedure output can be delivered to multiple destinations and format files simultaneously.

In many situations, It would be desirous to produce and receive the same report in RTF and EXCEL formats, for
example.



ODS RTF FILE = '/home/iyen3j/Training_Course_Files/ODS Workshop/Autos_Rpt.rtf’; OPTIONS NONOTES NOSTIMER NOSOURCE NOSYNTAXCHECK;
ODS EXCEL FILE = '/home/iyenj/Training Course_Files/ODS Workshop/Autos_Rpt.xlsx'; ODS statements in the SAS Studio environment may disable some output features.

) ] . ODS RTF FILE = '/home/iyenj/Training_Course_Files/0ODS Workshop/Autos_Rpt.rtf';
/* ODS Multiple Destinations - Example 1 */ Writing RTF Body file: /home/iyenj/Training_Course_ Files/ODS Workshop/Autos Rpt.rtf

Proc Print Data=SASHELP.Cars (Obs=50); ODS EXCEL FILE = '/home/iyenj/Training_Course_Files/ODS Workshop/Autos_Rpt.xlsx';
ID Make;

Var Model Type Origin DriveTrain MSRP Invoice MPG_City MPG_Highway; /* ODS Multiple Destinations - Example 1 */
Titlel 'Automobile Data Listing'; Proc Print Data=SASHELP.Cars (Obs=50);

Title2 'Auto Make, Model, MSRP, MPG'; ID Make;
Run; Var Model Type Origin DriveTrain MSRP Invoice MPG_City MPG_Highway;
Titlel 'Automobile Data Listing';
Proc Freq Data = SASHELP.Cars; Title2 'Auto Make, Model, MSRP, MPG';

Tables Make Type Origin / List Missing; Run;

Titlel 'Automobile Frequency Counts'; .
Title2 'Make, Type and Origin of Vehicle'; There were 50 observations read from the data set SASHELP.CARS.

Run: PROCEDURE PRINT used (Total process time):
’ real time 0.21 seconds
user cpu time 0.20 seconds

Proc Means Data = SASHELP.Cars Mean Std Min Max; system cpu time .01 seconds

Var MSRP;
Class Make Type; . . Proc Freq Data = SASHELP.Cars;
Titlel 'Autombile MSRP Descriptive Statistics'; Tables Make Type Origin / List Missing;
. 1] . |
Title2 'By Make and Type'; Titlel 'Automobile Frequency Counts';
Run; Title2 'Make, Type and Origin of Vehicle';
Run;
ODS RTF CLOSE; ODS RTF CLOSE;
ODS EXCEL CLOSE; ODS EXCEL CLOSE;

Writing EXCEL file: /home/iyenj/Training_Course_Files/ODS Workshop/Autos_Rpt
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ODS HTML4 FILE = '/home/iyenj/Training_Course_Files/ODS Workshop/Autos_Rpt.htm’;

ODS PDF FILE = '/home/iyenj/Training Course_ Files/ODS Workshop/Autos_Rpt.pdf';

ODS POWERPOINT FILE = '/home/iyenj/Training_Course_Files/ODS Workshop/Autos_Rpt.ppt'
LAYOUT=_Null_;

/* 0ODS Multiple Destinations - Example 1 */
Proc Print Data=SASHELP.Cars (Obs=50);
ID Make;
Var Model Type Origin DriveTrain MSRP Invoice MPG_City MPG_Highway;
Titlel 'Automobile Data Listing';
Title2 'Auto Make, Model, MSRP, MPG';
Run;

ODS POWERPOINT LAYOUT=_Null_;

Proc Freq Data = SASHELP.Cars;
Tables Make Type Origin / List Missing;
Titlel 'Automobile Frequency Counts’;
Title2 'Make, Type and Origin of Vehicle';
Run;

ODS POWERPOINT LAYOUT=_Null_;

Proc Means Data = SASHELP.Cars Mean Std Min Max;
Var MSRP;
Class Make Type;
Titlel 'Autombile MSRP Descriptive Statistics';
Title2 'By Make and Type';

Run;

ODS POWERPOINT CLOSE;
ODS PDF CLOSE;
ODS HTML CLOSE;
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CONCLUSION / SUMMARY

The Output Delivery System is a versatile BASE SAS reporting tool.

VWe've covered the following topics in this course.

ODS DESTINATIONS — LISTING, HTML, RTF, PDF, TAGSET, MARKUP, EXCEL, POWERPOINT, CSVALL
ODS STYLES

ODS OUTPUT OBJECTS — ODS TRACE, ODS SELECT, ODS EXCLUDE

PROC TEMPLATE — CREATING A NEW STYLE FROM SCRATCH, STYLE INHERITANCE

ODS GRAPHICS — PROC SGPLOT, PROC SGPANEL, PROC SGPIE



CONTACT INFORMATION

CONTACT INFORMATION

Jay lyengar,

Director, Data Systems Consulting
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