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Goals

m Integrate SAS output w/ Excel

m Give you something you can use TODAY
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Agenda

Background information
m ODS basics
Generating XML for Excel

Opening output in Excel

Fix formatting
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Software Requirements

m Base SAS, any operating system
m SAS 9.1.3 Service Pack 4 or later

m Modified version of the ExcelXP tagset
(see accompanying paper for details)

m Microsoft Excel 2002 or later (a.k.a. Excel XP)

The version of the ExcelXP tagset that was shipped with Base SAS®9 has
undergone many revisions since its initial release. To take advantage of
the features discussed in this paper, you must download an updated
version of the tagset and install it on your system.

Refer to the accompanying paper for details.

ODS ExcelXP Tagset

http://support.sas.com/rnd/base/ods/odsmarkup/
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General Steps

1. Run SAS code to create output

2. Store output where Excel can access it

3. Open output with Excel

4. Modify SAS code to correct formatting problems

We use ODS to create an XML file that is stored in a location where Excel
can access it. In your production system, SAS and Excel may reside on
two different systems. Thus, you may have to make use of network
drives, FTP or some other means to move the SAS output to a location
that Excel can access.

Then the ODS output is opened using Excel. If you have ever done this
before, you have probably encountered formatting problems. We fix
those problems, and then explore techniques to instruct ODS to create
output that is more attractive.
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ODS Basics

m Part of Base SAS

Easily generate multiple output types (HTML, RTF,
PDF, XML, etc.)

m A "destination" creates the actual output

A "style" controls the appearance
I HTML Or RTF Or PDF ... ‘

Usage:
ods DestName style=StyleName file=... ;

* Your SAS procedure code here;

ods DestName close;

ODS is the part of Base SAS software that enables you to generate
different types of output from your procedure code. An ODS destination
controls the type of output that is generated (HTML, RTF, PDF, etc.). An
ODS style controls the appearance of the output (colors, fonts, border
lines, etc.).

Both a destination and a style are needed to generate output. If you do
not specify a style, a default style is used.

We use a special type of ODS destination called a "tagset". ODS tagsets
can be modified to meet your specific needs using the TEMPLATE
procedure, which is part of the Base SAS product. And you can use the
TEMPLATE procedure to create your own tagsets.

TEMPLATE Procedure Overview
SAS 9.1: http://tinyurl.com/3mnkxpg
SAS 9.2: http://tinyurl.com/3hkglxw

SAS 9.3: http://tinyurl.com/3tycrgl
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ODS Basics - Output for Excel

m Excel can open specially made XML files as multi-
sheet workbooks (graphics not supported)
m Use the ExcelXP tagset and Printer style:
ods listing close;

ods tagsets.ExcelXP style=Printer
file=... ;

* Your SAS procedure code here;

ods tagsets.ExcelXP close;

We use the ODS tagset named ExcelXP to create XML output that can be
opened using Microsoft Excel 2002 and later. When opened with Excel,
the XML file is rendered as a multi-sheet Excel workbook. Additionally,
we use an ODS style named Printer, supplied by SAS, to control the
appearance of the output.

Because the ExcelXP ODS tagset creates files that conform to the
Microsoft XML Spreadsheet Specification, you can create multi-sheet
Excel workbooks containing the output from almost any SAS procedure.
The exception is that the Microsoft XML Spreadsheet Specification does
not support images, so the output from SAS/GRAPH® software
procedures cannot be used.

Microsoft XML Spreadsheet Reference

http://tinyurl.com/3p6sked
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Sample SAS Code

title 'The CLASS Dataset’';
footnote ' (From the SASHELP library)';

proc print data=sashelp.class noobs;
where (sex eq 'M');
var name age height weight;

run; quit;

proc print data=sashelp.class noobs;
where (sex eq 'F');
var name age height weight;

run; quit;

The PRINT procedure is run once to create a worksheet containing data
for the male students, and then again to create a worksheet for female
students.

We want the information for the male and female students to be in
separate worksheets, and the titles and footnotes included within the
worksheet body.

Copyright © 2012, SAS Institute Inc. All rights reserved.



SAS Listing Output

Name Age Height Weight
Alfred 14 69.0 112.5
Henry 14 63.5 102.5
James 12 57.3 83.0
Name Age Height Weight
Alice 13 56.5 84.0
Barbara 13 65.3 98.0

Carol 14 62.8 102.5

Here is an abbreviated view of PROC PRINT output viewed in the SAS
Display Manager Output window.

Titles and footnotes omitted for brevity.

Note that the height and weight values are formatted to display one
decimal place.
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Using ODS and the ExcelXP Tagset

title 'The CLASS Dataset';
footnote ' (From the SASHELP library) '’

proc print data=sashelp.class noobs;
where (sex eq 'M');
var name age height weight;

run; quit;

proc print data=sashelp.class noobs;
where (sex eq 'F');
var name age height weight;

run; quit;

10

Review of the SAS code.
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Using ODS and the ExcelXP Tagset

ods tagsets.ExcelXP file='MyWorkbook.xml'
style=Printer;

title 'The CLASS Dataset';
footnote ' (From the SASHELP library)';

proc print data=sashelp.class noobs;
where (sex eq 'M');
var name age height weight;

run; quit;

proc print data=sashelp.class noobs;
where (sex eq 'F');
var name age height weight;

run; quit;

ods tagsets.ExcelXP close;

This is our sample code with the ODS statements included.

An XML file named "MyWorkbook.xml" is created, and the Printer style,
supplied with Base SAS, controls the appearance.

NOTE: You can specify any name you like for the file name, but you
should use the "xml" extension instead of "xIs" or "xlsx", because Excel
2007 and 2010 display a warning if the "xml" extension is not used. This
new feature of Excel 2007 is called "Extension Hardening".

The output from each execution of the PRINT procedure code appears in
a separate worksheet.

Reference

http://support.microsoft.com/kb/948615
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Open MyWorkbook.xml with Excel

Open Excel: Start > Programs > . ..

File > Open

Navigate to ...\MyWorkbook.xml
and click Open

~0OR ~

Navigate to output directory and
double-click MyWorkbook.xml

12

The XML file created by ODS can now be opened with Microsoft Excel.

Excel reads and converts the XML file to the Excel format. After the
conversion, you can perform any Excel function on the data.

To save a copy of the file in Excel binary (xls) format using Excel 2002,
2003 or 2010, select File = Save As and then, from the Save as type
drop-down list, select Microsoft Excel Workbook (*.xls). If you're
using Excel 2007, click the Microsoft Office Button, and then select Save
As = Excel 97-2003 Workbook.

If you're using Excel 2007 or 2010 and want to save the document in the
Microsoft Office Open XML format, choose Excel Workbook (*.xlIsx)
from the Save as type drop-down list.

Copyright © 2012, SAS Institute Inc. All rights reserved.
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. .
MyWorkbook.xml Viewed with Excel

r 4
\ﬂ (= = MyWorkbook.xml - Microsoft Excel = = 2
Home Insert  Pagelayout Formulas Data  Review View Developer © @ = @@ 2
| c2 - fe | 69 v
[ 4] A 8 C D E F G H j

1 Name Age Hei ‘Weight

2 |Alfred 14 69 1125

3 |Henry 14 63.5 102.5

4 |James 12| 573 83

5 Jeffrey 13 625 84|

6 |John 12 59 9.5

7 |Philip 16 72 150

8 |Rober 12 648 128

9 |Ronald 15 67 133

10 Thomas 11 575 85

11 William 15/ 66.5 112

12

13

14

15

16

17 B i 4
4 4 » ¥ | Table 1 - Data Set SASHELP.CLAS Table 2 - Data|i| 4 ']
Ready | ] D E 100% (=

13

There are some problems with the Excel workbook:

Unattractive, default worksheet names are used.

Title and footnote text is missing.

We would like to have an Excel AutoFilter on column B.
The justification of column heading text is inconsistent.

Not all of the data values for height and weight are displayed with 1
decimal place.

u ~»h W N =

We can now change the basic SAS code to correct these issues.

13
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Run Setup.sas
Start SAS

File > Open Program
Select Setup.sas and click Open

Review code and submit

ok~ b=

Keep editor window open for future reference

14

The SAMPDIR global macro variable specifies the directory containing our sample code
and data, as well as the ODS-generated XML output.

The program assigns a SAS library (SAMPLE) for the input data and one (MYLIB) for the
compiled ODS tagset. Although you can temporarily store the tagset in the WORK or
SASUSER libraries, it is more efficient to compile it once, and then store it in a
permanent library so that you can reference it in other SAS programs.

The ODS PATH statement specifies the locations of, and the order in which to search
for, ODS tagsets and styles. Notice that the access mode for mylib.tmplmst is
specified as "update" and it is first in the search path as a result of the "prepend"
option.

Because ODS searches the path in the order given, and the access mode for
mylib.tmplmst is "update", PROC TEMPLATE, compiles and stores the tagset in a file
named "tmplmst.sas7bitm" in the directory that is associated with the "mylib" library.

The ODS ExcelXP tagset has undergone many revisions since SAS 9 was released, so
we import a newer copy and store it in the MYLIB library. Be sure to use a recent
version of the ExcelXP tagset in your production code. (See the accompanying paper
for details.)

Copyright © 2012, SAS Institute Inc. All rights reserved.
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Ex. 1 - Create the Initial Workbook

1. File > Open Program > Exercise1.sas
2. Follow TO DO instructions and submit code

3. View output in Excel:
Start > Programs > ...

File > Open > C:\HOW\DelGobbo\MyWorkbook.xml

4. Close the document (child) window (leave Excel running,
but minimize it)

15

TO DO:

Lines 7 and 22: Complete the ODS sandwich.

{9S0TD gXTooxy- s3yssbey spo
{9J9Y Spod INI¥d 20dd «

!{I93utag=oT1A3s
y TWX * JOOqHIOMAN, =S TTF ,IIAdWYSRu=Ylred gXTo0xT s3ssbel spo

:u01N|0S
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Understanding and Using
the ExcelXP Tagset Options

16

The following techniques apply to all SAS procedure output.

Copyright © 2012, SAS Institute Inc. All rights reserved.
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Supply Your Own Worksheet Names
lﬂ = = MyWorkbook.xml - Microsoft Excel o B3 =
Home Insert Page Layout Formulas Data Review View Developer @ 0 o g 2
c2 - £ | 69 Y;J

| A | B | ¢ b | E | F | 6 H =
| 1 Name Age|  Height|  Weight

| 2 |Alfred 14 69) 1125

3 Hemry 14 635 1025

4 James 12 573 83

5 |Jeffrey 13 625 84

6 |John 12 59 995,

7 | Philip 16 72 150

8 |Robert 12 648 128

9 Ronald 15 67 133

10 | Thomas 11 575 85

11 | William 15 66.5 112

12

13

14

15

16
[ 4 » ]| Table 1 - Data Set SASHELP.CLAS . Table 2 - Data[] 4 L » [
Ready | 1 | B8 R 100% (=) } (+

17

ODS generates a unique name for each worksheet, as required by Excel.
However, the names are generally not very attractive. There are,
however, several tagset options that you can use to alter the names of
the worksheets.
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ExcelXP Supports Tagset Options

[ ] Synﬁnc options (option-name="'option-value')

m Can control the worksheet name:

options (sheet name='worksheet-name') ;

m Can have multiple ODS statements

m Options remain in effect until changed

18

The ExcelXP tagset supports many options that control both the
appearance and functionality of the Excel workbook. Most of these
tagset options are simply tied directly to existing Excel options or
features. Tagset options are specified on the ODS statement using the
OPTIONS keyword, as shown above.

ODS automatically generated unique worksheet names, but we can use
the SHEET_NAME option to explicitly specify a worksheet name.

IMPORTANT NOTE: Tagset options remain in effect until they are
changed !

Copyright © 2012, SAS Institute Inc. All rights reserved.
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Supply Your Own Worksheet Names

ods tagsets.ExcelXP style=Printer file= ...

title ...; footnote ...;

ods tagsets.ExcelXP options(sheet name='Male
Students') ;

proc print ...;
where (sex eq 'M');

run; quit;
ods tagsets.ExcelXP options(sheet name='Female

Students') ;

proc print ...;
where (sex eq 'F');

cee
run; quit;

ods tagsets.ExcelXP close;

19

Two new ODS statements were added to specify the values for the
worksheet names.

When specifying additional ODS statements as shown here, do not
specify the file, style, or any other keyword or option that is
supported by ODS. Those options should be specified only on the initial
ODS statement. Only specify the name of the destination
(tagsets.ExcelxP) and the OPTIONS keyword.

The first worksheet is named "Male Students" and contains data for the
male students. Similarly, the second worksheet is named "Female
Students" and contains information for female students.

Recall that tagset options remain in effect until the ExcelXP destination is

closed. We specify the option twice because we want a different name
for each worksheet.

Copyright © 2012, SAS Institute Inc. All rights reserved.
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Supply Your Own Worksheet Names

Lg]' = = MyWorkbookxml - Microsoft Excel o = 022
Home Insert | Pagelayout = Formulas Data Review View Developer @ @ = & 2
Cc2 - 5 69 (;I
A | B c D [ E [ F [ & | n [E

| 1 Name Age Height ‘Weight

| 2 Alfred 14 69| 1125

3 Henry 14 63.5 1025

4 James 12 57.3 83

5 Jeffrey 13 625 84

6 John 12 39/ 995

7 Philip 16| 72 150|

8 Robent 12 64.8 128|

9 Ronald 15 67 133

10 Thomas 11 575 85

11 Wiliam 15 66.5| 112

12

13

14

15

16

117 > |

| M 4> M| Male Students  Female Students _H 4 » :

Ready | 3 | | 100% (=) U o

20

When we open the XML file with Excel, we see the worksheet names that
we specified in the SHEET_NAME option, instead of those automatically
generated by ODS.
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Ex. 2 - Supply Worksheet Names
Go to SAS

File > Open Program > Exercise2.sas
Follow TO DO instructions and submit code
Go to Excel

File > \HOW\DelGobbo\MyWorkbook.xml
-0r -
MyWorkbook.xml (from the recent file list)

ok~ b=

6. Close the document (child) window (leave Excel
running, but minimize it)

21

TO DO:

Lines 13 and 20: Add option to change the worksheet names.

! (,s3uspnas oTewWSJ,=2weu 399ys)suoT1do gX[o0XH°s1asbeq spo

! (,s3uspnas STEBN,=sweu 322ys)suoT1do gXTo0XH's19sbe] Spo

:u01N|0S
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Display Titles & Footnotes in Worksheet

m Title text — Excel print header
m Footnote text — Excel print footer

m Can control location of title & footnote text:

options (embedded titles='yes'
embedded_footnotes='yes')

22

By default, SAS titles and footnotes appear as Excel print headers and
print footers, respectively, which are displayed when the Excel document
is printed. You can confirm this by viewing the Excel "Header/Footer"
tab of the "Page Setup" dialog box.

To include title and footnote text on-screen, in the worksheet body, use
the EMBEDDED_TITLES and EMBEDDED_FOOTNOTES options.

22
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Display Titles & Footnotes in Worksheet

ods tagsets.ExcelXP style=Printer file= ...
title ...; footnote ...;
* Set some "global" tagset options;

ods tagsets.ExcelXP
options (embedded titles='yes'
embedded footnotes='yes');

ods tagsets.ExcelXP options (sheet_name=...);
proc print ...; run; quit;
ods tagsets.ExcelXP options(sheet name=...);
proc print ...; run; quit;

ods tagsets.ExcelXP close;

23

The tagset options could have been added to the original ODS
statement.

Instead, a new statement is issued in order to increase readability of the
slide and the SAS code, and also to isolate "global" tagset options -
those that affect all worksheets.

Because tagset options remain in effect until their value is changed or
the destination is closed, the EMBEDDED_TITLES and
EMBEDDED_FOOTNOTES options affect both worksheets.
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Di i i
splay Titles & Footnotes in Worksheet
li]' d s MyWerkbook.xml - Microsoft Excel o = 2
Home Insert Page Layout Formulas Data Review View Developer @ 0 o 2B
ca . f<| 63 ;J
A B C D E F G H I T~
1 The CLASS Data Set _
2
3 Name Age| Height Weight!
4 |Alfred 14] 69| 1125
5 Henry 14 635 1025
6 James 12 573 83
7 Jeffey 13 625 s
8 John 12 59) 9.5
9 Philip 16, 72 150
10 Robert 12 64.8] 128
11 Ronald 15 67, 133
12 Thomas 11 575 85
13 William 15 66.5] 112
14
15 (From the SASHELP Library) —
16
17
13
15 -
| 4 » M| Male Students - Female Students .~ ¥J M4 v [
Ready | 23 | |[EEEm 100% (- U +
24

Title and footnote text is included on-screen, in the worksheet body.

Copyright © 2012, SAS Institute Inc. All rights reserved.



Ex. 3 - Display Titles & Footnotes
Go to SAS

File > Open Program > Exercise3.sas
Follow TO DO instructions and submit code
Go to Excel

File > \HOW\DelGobbo\MyWorkbook.xml
-0r -
MyWorkbook.xml (from the recent file list)

ok~ b=

6. Close the document (child) window (leave Excel
running, but minimize it)

25

TO DO:

Line 15: Add options to embed title and footnote text.

! (,s9k,=s930U3003 poppoqud

, 89k ,=s9T3T3 poppaqua) suoT1do JXToO0XH ' s19sbe] Spo
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Can Also Have Print Headers & Footers

options (print header='header-text'
print_footer='footer-text')

Example:
print header='&C&A&RPage &P of &N'

print_footer='&RPrinted &D at &T'

26

Although the name of each worksheet includes the gender presented in
the data, this information is not shown when the workbook is printed.
You can add Excel print headers and footers to display this information.
Excel allows you to define custom print headers and footers from the
"Header/Footer" tab of the "Page Setup" dialog box.

You can also control the header and footer from SAS code using the
PRINT_HEADER and PRINT_FOOTER tagset options.

Copyright © 2012, SAS Institute Inc. All rights reserved.
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Can Also Have Print Headers & Footers

print header='&C&A&RPage &P of &N'
print_ footer='&RPrinted &D at &T'

Control Sequence Function

&C Center text

&A Insert sheet name

&R Right-justify text

&P Insert page number
&N Insert number of pages
&D Insert date printed

&T Insert time printed

&F Insert file name

&Z Insert file path

27

In addition to plain text, you can specify Excel control sequences that
provide the same functionality as the buttons in the "Page Setup" dialog
box. The control sequence always starts with an ampersand ("&"), and is
followed by a single character.

For example, use sA to insert the worksheet name into the header.

The ampersand and the single character do not appear in your printed
output.

Additional control sequences are listed in the accompanying paper.
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Can Also Have Print Headers & Footers

ods tagsets.ExcelXP style=Printer file= ... ;
title ...; footnote ...;
* Set some "global'" tagset options;

ods tagsets.ExcelXP
options (embedded titles='yes'
embedded footnotes='yes'
print header='&C&A&RPage &P of &N'
print footer='g&RPrinted &D at &T');

ods tagsets.ExcelXP options(sheet name=...);
proc print ...; run; quit;
ods tagsets.ExcelXP options(sheet name=...);
proc print ...; run; quit;

ods tagsets.ExcelXP close;

28

Add PRINT_HEADER and PRINT_FOOTER to our "global" tagset options.
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Can Also Have Print Headers & Footers

Page Setup

Page | Margins || Header

(7 sl

Header:
Male Students, Page 1of ?

Male Students Page 1of 1|

[=]

Footer:

Printed 1/24/2012 at 11:48 PM

Custom Header... | | Custom Footer...

[=]

Printed 1/24/2012 at 11:48 PM

Different odd and even pages
Different first page

| Scale with document

| Align with page margins

Print...

| [[Printpreview | [ options...

(o< [ conce

29

The resulting print headers and footers.

Copyright © 2012, SAS Institute Inc. All rights reserved.
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.
AutoFilters

- = MyWorkbockxml - Microsoft Excel o B =
m Home Insert Page Layout Formulas Data Review View Developer @ a o g 2
\ c4 - ) v
‘ A B C D E F G H J T'
1 The CLASS Data Set

2 P

3 Name | ( Age -|) Height | Weight

4 |Alfred 691 1125

5 Henry 14 63.5 1025

6 James 12 57.3 83

7 Jeffrey 13 625 84

8 John 12 59 99.5

9 Philip 16| 72 150

10 Robert 12| 64.8 128

11 Ronald 15| 67| 133

12 Thomas 11 575 85

13 William 15| 66.5 112

14

15 (From the SASHELP Library)

16

17

18

19 _ I
4 » M| Male Students .~ Female Students %3 L L0
Ready | 23 B3| £ 100% (= +

30

An Excel AutoFilter enables you to filter, or subset, the data that is being
displayed in a worksheet. A column of data containing an AutoFilter is
indicated by an arrow button in the header cell of that column. For

example, the "Age" column contains an AutoFilter.

Suppose that you want to view only records for 15-year old students.

You click the AutoFilter button on the "Age" column.

Copyright © 2012, SAS Institute Inc. All rights reserved.
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AutoFilters
& 9 = MyWerkbookxml - Microsoft Excel o @ =
Home Insert Page Layout Formulas Data Review  View Developer v@o@ =
c4 - £ 69 él
A B [ c D E F G H =
1 The CLASS Data Set
2
3 Name | Age -| Height Weight
4 |Alfed [ 14 69 1125
A1 sort Smallest to Largest 63.5 1025
%l sort Largest to Smallest 573 83
Sort by Color » 62.5 e
59 9.5
72| 150
Number FEilters ’ 648 128
Search » & 53
) (Select AT) 22 s
@11 665 112
w1z
V13
w14 .
¥15 HELP Library)
¥ 16
-
, nale Students %3 []4 » [
5|00 & 100% (= - +) .,
31

Excel provides you with, among other things, a list of all the unique data
values for that column.
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AutoFilters

@9 MyWorkbookxml - Microsoft Excel o B =
Home Insert Page Layout Formulas Data Review View Developer @ 0 o @ 2B
c4 - £ 69 v
\ A B c D E F G H ] N
I 1 The CLASS Data Set
[ 2
E] Name | Age -| Height Weight
|2 |Amea | 14 69 125
%1 Sort Smallest to Largest 63.5, 1025
£l sort Largest to Smallest 57.3 83
Sort by Color 4 62.5 84
59 99.5
72 150]
Number Filters ¥ 64.8 128
Search £ i 133
8] (Select A) 202 S
On 66.5 112
12
O3
mpt] i
~[l[ HELP Library)
O e
v
r nale Students %3 4 » [
| Cancel ([Eo@m 100% O D G

32

Select

"15" from the list, and then click Ox.

Copyright © 2012, SAS Institute Inc. All rights reserved.
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AutoFilters

\1] oo~ = MyWerkbookxml - Microsoft Excel

Developer

o

= =

v@o@

Home Insert Page Layout Formulas Data Review View
c11 - J | 67

A B [ D E F
1 The CLASS Data Set

5 Name Age 7| Height Weight
L 11 Ronald 15§ 67} 133
13 William 15 66.5 112

15 (From the SASHELP Library)

4 » M| Male Students .~ Female Students %3 4

G H

Ready 2 of 10 records found | 3

B0 100% (-

» i

33

All records in the worksheet that do not have "15" as a value in the

"Age" column are hidden.

The data is still present in the worksheet, but it is not displayed due to

the filtering.

Copyright © 2012, SAS Institute Inc. All rights reserved.
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AutoFilters

* Set some "global'" tagset options;

ods tagsets.ExcelXP
options (embedded titles='yes'
embedded footnotes='yes'
print_header='&C&A&RPage &P of &N'
print_ footer='&RPrinted &D at &T'
autofilter='2");

ods tagsets.ExcelXP options(sheet name=...);
proc print ...; run; quit;
ods tagsets.ExcelXP options(sheet_ name=...);
proc print ...; run; quit;

34

You can control which columns have AutoFilters by specifying "all",

"none", or a range of contiguous columns ("2-4", for example).

Copyright © 2012, SAS Institute Inc. All rights reserved.
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Ex. 4 - Print Headers/Footers & AutoFilter
Go to SAS

File > Open Program > Exercise4.sas
Follow TO DO instructions and submit code
Go to Excel

File > \HOW\DelGobbo\MyWorkbook.xml
-0r -
MyWorkbook.xml (from the recent file list)

ok~ b=

6. Close the document (child) window (leave Excel
running, but minimize it)

35

TO DO:

Lines 19-20: Note print header and footer.

Line 21: Add option to apply an AutoFilter to column #2.

! (,Zz,=T93TTFO3NE

,I3 2e 3 Pe3lUTIgym,=I231003F utad

,NB JO g% °2begy¥’y3D%®,=Iopesy jutid

,S9AK,=52930U300] poappsaJqus
,S9A,=s9T2T2 poppeque)suoTido JX[o0XH siasbel spo

:u01N|0S

Copyright © 2012, SAS Institute Inc. All rights reserved.



Understanding and Using
ODS Style Overrides

36

The techniques described in this section only work only with the PRINT,

REPORT, and TABULATE procedures.

Copyright © 2012, SAS Institute Inc. All rights reserved.
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m Centered column heading text
m Decimal place for Height and Weight
m Supported by PRINT, REPORT and TABULATE

Changing Display Attributes & Number
Formats

m Gender-appropriate background

Name Age ~| Height Weight Name Age ~| Height ‘Weight
Alfred 14 69.0 1125| |Alice 13 36.5 84.0]
Henry 14 635 1025( |Barbara 13 653 98.0
James 12 57.3 83.0| |Carol 14 62.8 1025
Jeffrey 13 62.5 840| |Jane 12 59.8| 845
John 12 59.0 995 |Janet 15 625 1125
Philip 16 720 150.0| |Joyce 11 513 505
Robert 12 648 128.0( |Judy 14 643 90.0
Ronald 15 67.0 133.0( |Louise 12| 563 77.0
Thomas 11 57.5 85.0| |Mary 15 66.5 112.0
‘William 15 66.5 112.0

37

We use ODS style overrides to change the appearance of our output.

Here the data cells for males have a blue background, and females have

a pink background.

All the cells in the "Height" and "Weight" columns have one decimal

place, with insignificant zeroes displayed as needed. Prior to this,
insignificant zeroes were not displayed.
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ODS Basics — Anatomy of an ODS Style

Style Element

style data /

font face "'Thorndale AMT', Helvetica"

font size = 10pt

font:weight = medium

font style = roman

foreground = black

background = white; < Change this attribute

| i

Attribute Name Attribute Value

38

ODS styles are similar to HTML Cascading Style Sheet styles (CSS).

An ODS style is composed of many style elements, each of which control
the appearance of a particular part of the output. For example, styles
contain a style element named "data" that controls the appearance of
the "data" cells in PROC PRINT output.

Style elements consist of collections of style attributes, such as the
background color and font size. The definition of the style element
named "data" looks like what is show here.

We change the background color to blue for male students, and pink for
female students by changing the value of the "background" style
attribute.
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Default Colors Supported by Excel
2002/2003

Black #333399 #393300
#333333 #666699 #993366
Gray Blue #FF8080
#969696 #0066CC ¥FFCC99
Silver #3366FF *#FFQQCC
Teal #00CCFF Fuchsia
#003300 #33CCCC Red
#333300 Agqua #FFE600
Green #CCFFFF #FF9S00
#339966 *#QQCCFF #FFCCO0
Olive #9999FF Yellow
#39CC00 #CCCCFF #FFFF399
Lime #CCO9FF ¥FFFFCC
#CCFFCC Purple White
#003366 #660066

Navy Maroon

39

Excel versions 2002 and 2003 have a limited color palette, and the
default colors are shown here.

If you plan to view your workbooks using one of these versions of Excel,
choose colors that are listed in the default palette. Otherwise Excel
maps the unsupported color to a color that is supported.

The color values used in the style overrides are indicated by a star ().
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ODS Basics - Style Overrides

m Supported by PRINT, REPORT, and TABULATE
m Change any ODS style attribute via STYLE=
m Example: Location Attributes
style(Column) = [font style = italic
background = blue]

m Refer to the ODS documentation for a list of supported
attributes

m Refer to PRINT, REPORT, and TABULATE doc for
sample usage

40

Style overrides are supported by the PRINT, REPORT, and TABULATE
procedures, and can be specified in several ways, with the most common
shown here.

While this is the most commonly used format, it has some
disadvantages. To use the same style override for different variables,
you must apply it in multiple places, making your SAS code harder to
read and maintain. Refer to the accompanying paper for alternate
techniques.

ODS Style Attributes

SAS 9.1: http://tinyurl.com/3dumjtp

SAS 9.2: http://tinyurl.com/3n6gjuc

SAS 9.3: http://tinyurl.com/3mnc3c2

Copyright © 2012, SAS Institute Inc. All rights reserved.

40



Location Values for PROC PRINT
e |

obsheader header
obs column
obs column column
obs column column
obs column column
obs column column
bylabel total total

41

Style overrides are used to apply style attributes or elements to specific
parts of SAS output called locations. Here you can see the locations that
are pertinent to the PROC PRINT output.

To change the text justification of the header cells in our output, we
apply a style overrides to the "Header" location.

To change the background color of the data cells in our output, we apply
style overrides to the "Column" location.

SAS 9® Reporting Styles Tip Sheet

http://tinyurl.com/3cfqdv9
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ODS Basics - Style Override Examples

m On a procedure statement:

/ Location

proc print data= ... style (Header)=[just=center];

At
m On a VAR statement: ttribute

var ... / style (Column)=[background=#99ccff] ;

42

When used on a procedure statement, the style override applies to all
cells for the specified location.

Style overrides specified on a VAR statement apply only to the cells for
that variable and location.
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Center Headings & Change Backgrounds

proc print ... style(Header)=[just=center] ; ‘)
where (sex eq 'M');
var name age /
style (Column)=[background=#99ccff] ;
var height weight /
style (Column) =[background=#99cc£ff] ;
run; quit;

* Other ODS statement here...

proc print ... style(Header)=[just=center]; @)
where (sex eq 'F');
var name age /
style (Column)=[background=#££99cc] ;
var height weight /
style (Column)=[background=#££99cc] ;
run; quit;

43

Although we could use the inline format of the STYLE option to center
the column heading text by specifying the style override for each
variable, it is easier to use a single style override on the procedure
statement (@) to change the justification of all column headings.

To apply one ODS style override to the "name" and "age" columns, and
later, a different style override the "height" and "weight" columns, we
need to split the single VAR statements into 2 separate statements.
Style overrides (®) are applied to the "Column" location of each variable
to change the background color of the data cells.
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Center Headings & Change Backgrounds

Name Age -| Height Weight Name Age -| Height Weight

| Alfred 14] 69 1125| |Alice 13 56.5 84
Henry 14] 635 1025| (Barbara 13 65.3 98
James 12 573 83| |Carol 14 6238 1025
Jeffrey 13 62.5) 84| |Jane 12 59.8] 845
John 12 39 995| [Janet 15 625 1125
Philip 16 7 150| [Toyce 1 513 505
Rober: 12 643 128| [Tudy 14 643 %
Ronald 15 67 133| |Louise 12 56.3 Yz
Thomas 11 575 85| |Mary 15 66.5 112
William 15 665 12

44

Style overrides applied to column heading and data cells.
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Ex. 5 - Style Overrides
Go to SAS

File > Open Program > Exercise5.sas
Follow TO DO instructions and submit code
Go to Excel

File > \HOW\DelGobbo\MyWorkbook.xml
-0r -
MyWorkbook.xml (from the recent file list)

ok~ b=

6. Close the document (child) window (leave Excel
running, but minimize it)

45

TO DO:

Lines 27 and 35: Specify attribute setting to center column heading text.

Lines 29-30 and 37-38: Note "split" VAR statements.

Lines 29-30 and 37-38: Specify the background color values #99ccff for
and males, and #£f99cc for females.

! [0066FF#=punoxbsoeq] = (uun1o))o7A3s / ybTem JybToy IeA
! [0066FF#=punoxbzoeq] = (uun1o)) o7Lk3s / obe sweru IeBA

! [z93us@D=3sn[]=(aIopeay)a7A3s sgoou sseTo-dlayses=e3ep Jutad oD0xd

! [330o066#=punoxbsoeq]=(uunto))o7A3s / uybTem JybToy IeA

! [330066#=punoxbsoeq] = (uunto)) o1Lk3s / obe sweru IeA
! [xzo3us@0=3snl]=(xopesy)oTA3s sgoou sseTd dlayses=eiep jutad ooxd
.uonnj|os
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Decimal Place for Height & Weight

m Use Excel format, not SAS format
m Specify Excel format with tagattr attribute

m General syntax: _ Location

style (Column)=[tagattr='format:Excel-Format']

Ve

Attribute

46

Finally, we use a style override to apply an Excel format to display 1
decimal place in the values of the "height" and "weight" columns. You
may sometimes have success using SAS formats to control the Excel
display values, but it is usually better to instead use Excel formats.

The general syntax for the style override is the same as before,
specifying a location and an attribute value. We use the "tagattr"
attribute to specify the Excel format.

Copyright © 2012, SAS Institute Inc. All rights reserved.
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Excel Number Formats

office.microsoft.com/assistance/hfws.aspx?AssetID=HP051995001033

Positive numbers Zeroes
_ S
#,##0.00; [Red] (#,##0.00); 0.00; "sales "@
\
Negative numbers Text

# — numeric digit, excluding insignificant zero

0 — numeric digit, including insignificant zero

47

The general structure of Excel formats is shown here.

The pound sign (#) in an Excel format is used to represent a numeric
digit, excluding insignificant zeroes, and a zero (0) displays a numeric
digit including insignificant zeroes.

Use zeros in Excel formats when you want to retain leading or trailing
zeroes.

Copyright © 2012, SAS Institute Inc. All rights reserved.



Excel Number Format Examples
Positive numbers Zeroes
1 1
#,##0.00; [Red] (#,##0.00); 0.00; "sales "@
—1
Negative numbers Text
Raw Formatted
Value Value Features
5 0.50 . .
Leading & Trailing O's
5 5.00
123 123.00 Trailing O's
1234 1,234.00 Trailing 0’'s, Comma
-1234 (1,234.00) | Leading/Trailing 0's, Comma, Red ()
0 0.00 Special Zero Handling
data sales data Special Text Handling
48

This table shows the results of applying the Excel format shown to several data
values.

Excel 2003
http://office.microsoft.com/assistance/hfws.aspx?AssetID=HP005199500

Excel 2007
http://office.microsoft.com/assistance/hfws.aspx?AssetID=HP001216503

Excel 2010
http://office.microsoft.com/assistance/hfws.aspx?AssetID=HP010342372

Number Format Codes
http://office.microsoft.com/assistance/hfws.aspx?AssetID=HP005198679

Copyright © 2012, SAS Institute Inc. All rights reserved.
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Decimal Place for Height & Weight

proc print ... style (Header)=[just=center];
where (sex eq 'M');
var name age /
style (Column) =[background=#99ccff] ;
var height weight /
style (Column)=[background=#99ccff
tagattr='format:#.0'];
run; quit;

* Other ODS statement here...

proc print ... style(Header)=[just=center];
where (sex eq 'F');
var name age /
style (Column)=[background=#££99cc] ;
var height weight /
style (Column)=[background=#££f99cc
tagattr='format:#.0'];
run; quit;

49

Because we are working only with positive values, we use the Excel
format #.0 with the ODS "tagattr" attribute to specify an Excel format.

Be sure to quote the entire attribute value and include the "format:"
keyword.
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Final Workbook

m Gender-appropriate background

m Centered column heading text

m Decimal place for Height and Weight
m Supported by PRINT, REPORT and TABULATE

Name Age ~| H ‘Weight Name Age ~| Height Wi
Alfred 14 ( e00]) 1125 [Alice 13 565 : 840
Henry 14 s 1025| |Barbara 13 653 980
James 12 573 830| [carol 14 628 1025
Jeffrey 13 625 840| [Jane 12 598 845
John 12 59.0 995| [Janet 15 625 1125
Philip 16 720 1500| [oyee 1 513 505
Robert 12 648 1280 [Judy 14 643 900
Ronald 15 67.0) 1330 [Louise 12 563 770
Thomas 1 575 85.0| [Mary 15 665 1120
William 15 665 1120

50

The resulting workbook with all the code modifications in place.
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Final Workbook

D9 -v MyWiorkbookaml - Microsoft Excel o @ B
Mome  Inset  Pagelayout  Formulss  Data  Review  View  Developer v@eo@n
ca - @ L 6 v
4 A | s [ ¢ 1 0 5 e o o ) 1 3 b
1) (7
2
s = ]
v@oa@n
v
H 1 J

‘x:::I: B e w N o u & jw i e |y

(From the SASHELP Library)

[slslsslnls

» M| Male Students | Female Students %) O« 2
=1 |§5§.- E=——GW
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Another view of the final workbook.
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Ex. 6 — More Style Overrides
Go to SAS

File > Open Program > Exercise6.sas
Follow TO DO instructions and submit code
Go to Excel

File > \HOW\DelGobbo\MyWorkbook.xml
-0r -
MyWorkbook.xml (from the recent file list)

ok~ b=

6. Close the document (child) window (leave Excel
running, but minimize it)

52

TO DO:

Lines 26 and 35: Specify the Excel format to retain 1 decimal place.

[,0"#:3ewx0z,=133ebe]
JJOo06G#=punoabyoeq]=(uunto))oTA3s / JybTteom ybrtey IeA

+1INTdd D0dd 40 Iduejsul yoes 104

:u01N|0S
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Using SAS/IntrNet®
and
SAS Stored Processes

53
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SAS/IntrNet® and SAS Stored Processes

m SAS code is run from non-SAS client
m SAS is on any platform

Client needs only a Web browser

SAS output is delivered in "real time"

m Web-enable the code we've been using

54

The purpose of the SAS/IntrNet® Application Dispatcher or SAS Stored
Processes are to allow you to execute SAS programs from a client
machine that does not have SAS installed. The client machine may have
SAS installed, but that is not required.

A typical client-server model is followed. The SAS server can reside on
any hardware platform (Windows, UNIX, z/OS, etc.) and is standing by,
waiting to execute a SAS program. The most common client is a Web
browser, again, running on any platform.

When the "OK" button of the Web page is clicked, input parameters, if
any, are sent to the SAS server. Your SAS code executes, and the output
is delivered in "real time" to the Web browser.

The following slides illustrate this process, using a "Web-enabled" version
of the SAS code we have been working with.
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Dynamically-Generated XML

o |[@][=
2 P~ B¢ X | @ sample Student Data
- Bl ~ [ mm v Pagev Safety~ Tools~ @~
a SAS/intrNet® Application Dispatcher

Sample: Student Data

This sample is based on the code used in the Hands-on Workshop entitled, "An Introduction to Creating Multi-Sheet
Microsoft Excel Workbooks the Easy Way with SAS"

Clicking the "Download to Excel" button will cause SAS to dynamically generate a multi-sheet Excel workbook, which will
be automatically opened by Excel.

Downloadto Excel | [7]Show SAS Log

#100% ~

55

Here is a simple Web page that is used to execute SAS code stored on a
server using the SAS/IntrNet® Application Dispatcher.

The code that is executed is substantially similar to the final version of
the code that we used to generate XML file, with a few changes to "Web-

enable" it.

Clicking "Download to Excel" causes the SAS program to execute on the
server.
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Dynamically-Generated XML

Do you want to open or save MyWorkbook.xml (63.6 KB) from localhost? Open Save ~ Cancel

56

Once the SAS program executes, the results are sent back to the Web
browser.

Note that you are presented with a "File Download" dialog box, instead
of the results being displayed in the Web browser. Clicking "Open"
causes the SAS output to be displayed in Excel, provided that Excel is
installed on the client machine.

This code, specific to SAS/IntrNet®, must be specified before any ODS
statements. It causes the SAS output to be displayed in Excel instead of
the Web browser:

%let RV =%sysfunc(appsrv_header(Content-type,application/vnd.ms-excel));

This code will also work with SAS Stored Processes.
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.
Dynamically-Generated XML

@ = MyWorkbookxml - Microsoft Excel e @B =
m Home Insert Page Layout Formulas Data Review View Developer @ 0 o g 28
\ ca - £ 69 v
‘ A B C D E F G H J :‘
1 The CLASS Data Set

2

3 Name Age - Height Weight

4 |Alfred 14| 69.0 1125

5 Hemry 14 635 1025

6 James 12 573 830

7 Jeffrey 13 625 840

8 John 12 59.0 995

9 Philip 16 720 1500

10 Robert 12 648 1280

11 Ronald 15 67.0 1330

12 Thomas 11 575 85.0

13 William 15 665 1120

14

15 (From the SASHELP Library)

16

17

18

19 il
M 4 » M| Male Students ~ Female Students %3 I 4 L0
Ready | ] |0 £ 100% (= +

57

Here is the SAS output, created in "real time", and delivered to the
client. Note that Excel is used to view the SAS output, not the Web
browser.

Refer to the accompanying paper for more information about this topic.
SAS/IntrNet® Application Dispatcher

SAS 9.1: http://tinyurl.com/3k8sw7b

SAS 9.2: http://tinyurl.com/3mu4gdl

SAS 9.3: http://tinyurl.com/3qgpxzlg

SAS Stored Processes

SAS 9.1: http://tinyurl.com/3hcpdfl

SAS 9.2: http://tinyurl.com/3gxc7ch
SAS 9.3: http://tinyurl.com/3wyw6fk
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Conclusion

Use ExcelXP tagset to create XML file

Resulting XML file can be viewed with Excel

m Make use of tagset options

Apply ODS style overrides

Use Excel formats instead of SAS formats

58

Using ODS to generate specially-formatted XML output is an effective
method of incorporating SAS output into Excel documents.

The SAS®9 ExcelXP ODS tagset provides an easy way to export your SAS
data to Excel workbooks that contain multiple worksheets. By using
ODS styles, style overrides, and a tagset that complies with the Microsoft
XML Spreadsheet Specification, you can customize the output to achieve
your design goals.

SAS Institute continues to work toward better Microsoft Office
integration, and future releases of SAS software will provide even more
robust means of using SAS content with Microsoft Office applications.
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Resources

m Paper & Download Package

support.sas.com/rnd/papers/index.html#excel2012

m Vince's ExcelXP Resources

Www.sas.com/reg/gen/corp/8672267?page=Resources

59
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Contact Information

Please send questions, comments and feedback to:

Vince DelGobbo
sasvcd@SAS.com

If your registered in-house or local SAS users group would like
to request this presentation as your annual SAS presentation
(as a seminar, talk or workshop) at an upcoming meeting,
please submit an online User Group Request Form
(support.sas.com/usergroups/namerica/lug-form.html) at least
eight weeks in advance.
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