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For many of us, using SAS and Microsoft Excel together is inevitable. This paper is useful for a beginner who wants to
know how the two can be used together and how to send SAS data and/or output to Excel. A number of SAS features
facilitate the sharing of data between the two. There are tools in SAS Enterprise Guide (EG) that help send output data
into Excel. With SAS/ACCESS, PROC EXPORT can convert a SAS data set into an Excel file. The Output Delivery
System (ODS) offers a number of destinations, such as the Excel destination that facilitates the transfer of SAS output
into Excel. Using Dynamic Data Exchange (DDE) is a way for a user to populate a preexisting or preformatted Excel file
with SAS data. SAS traffic lighting (color coding of SAS output elements) in a report can also be applied to SAS output
such that the traffic lighting will appear in Excel.

Note: The following examples are based on using SAS EG in a Windows 7 environment with Microsoft Office 2010. The
DDE examples were based on using PC SAS.

According to Microsoft, there are more than 1.2 billion people who use some kind of Microsoft Office product
(https://news.microsoft.com/bythenumbers/planet-office) in 140 countries and 107 languages. Microsoft Excel is definitely
widely available, and it is not any wonder that transferring data into Excel is an essential skill for a SAS programmer.

These short examples will hopefully inspire the beginner to incorporate the techniques into their work and to read more
about the many different options available to SAS users.

Here is code that exports a SAS data set into a CSV file, which can be subsequently imported into Excel. The use of the
code below does not require SAS/ACCESS Interface to PC Files.

proc export data=finalexport The finalexport data set is exported to a CSV file

outfile="c:\test.csv (c:\test.csv). The DBMS= option is d Im, which
dbms=dIm means the output file is a delimited file. The REPLACE
replace; option is used to indicate that if the output file already
delimiter=","; exists, the file will be replaced/overwritten.

run;

Here is code that exports a data set into an Excel file. The Excel file format and many other file formats are available with
SAS/ACCESS Interface to PC Files.

proc export data=Ffinal export The finalexport data set is exported to am Excel
outfile="c:-\test_xlsx" (c:\test.xlsx). The DBMS= option is excel, which
— - means the output file is an Excel file. The REPLACE
dﬁms_?)_(cel ':(?p lace; option is used to indicate that if the output file already
sheet="data"; exists, the file will be replaced/overwritten. The data are
run; written into a worksheet called data.




When inside the SAS Report window, users can select objects and copy them. They can then go to an Excel session and
paste the object into Excel. To select an object, first click on it. Selected objects will appear outlined in dashed instead of
solid borders. To copy the selected object, right-click on it and then select Copy. Another way is to press CTRL+C while
the object is selected.

Here is an example of PROC PRINT output with a title in the SAS EG Results window:

ﬁl Program” | ] Log | &7 Ouipt Data 2) | M Resuts [2}| & Resuts - SAS Report ‘
& Refresh | Export = Send To + Create + Publish | [E£ Properties

Example

Obs n number
1 10ne
2 2two
3 Jthree

When you click on the title Example, you will see the following where the title is now inside a box with a dashed
perimeter, which indicates you have have selected the 1'tem Title. Note that the I'tem Title now appears at the
upper lefthand corner of the box.

Ttem Title

_____________________________________________________________________________________________________________________________________

Obs | n number
1/ 1 one
2| 2/two
3 3three

When you click on the PROC PRINT output, you will see the following where the solid border line is now a dashed border
line.

Example
| Obs n number !
v 1/ 1 one ]
! 2 2 two |
3| 3fthree
While the object remains selected (dashed border is visible), right-click on the selected object to see dropdown options:
Example
. Obs n number !
1/ 1|one !
v 2/2/two By Copy Ctrl+C
. 3l3three Select All  Ctrl+A
Select Copy in the dropdown options:
Example
| Obs|n number '
o 11 one !
2 2two |53 Copy Ctrl+C
:___% _3_t_h_r:§:g__ Select Al Ctrl+A




After copying the desired object, open Excel, put your cursor in the cell where you want to paste the object, and then
paste with Ctrl+V. In the example below, the cursor was placed in cell B2 before pasting the object.

A B C D
1
2 Obs n number
3 1 1 one
a 2 2 two
5 3 3 three l

The dropdown list has Select All as an option.

Example
| Obs/n number '
E 1 1/one )
| 2| 2 two
. Co Ctrl+C
I 3| 3/three = >
R el o | Select All  Ctrl+A

When you choose Select All, you will select all objects in the Results window:

Ttem Title

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

| Obs|n|number!
i\ 11one

2 2 two

3 3three

Clicking anywhere in the Results window and then right-clicking to choose Select Al will select all the objects in the
window. Another way to select all the objects is to click anywhere inside the Results window and then press Ctrl+A to
select all the contents.

You are not limited to selecting one object or all objects from the Results window. You may select more than one object
by selecting an object in the Results window and then selecting other objects by pressing on the Ctrl key at the same
time.

Here is an example of three out of four objects selected (the second title is not selected):
Item Title

_____________________________________________________________________________________________________________________________________

| Obs n | number '
i 11 one

2 2/two

3 3three

Page Break
Example

1 Obs n|number !
" 1/ 1one )
E 2 2 two

3 3three

Page Break

Selecting an object while pressing the Ctrl key acts like a toggle. The first selection of an object selects it. The second
selection of the same object while the Ctrl key is pressed deselects the object.



Users have the option to install the SAS Add-In for Microsoft Office, which works together with SAS Enterprise Guide. The

Add-In will enable users to send the contents of the Results window to Microsoft products (Word, Excel, PowerPoint).

| 01 test program -

|||;_§1 F‘roglam‘l E] Lng| 4 Results |

&9 Refresh | Export ~| Send To -| Create ~ Publish Properties

E-mail Recipient...

&

Internet Explorer
Microsoft Word
Microsoft Excel

(] [ =

Microsoft PowerPoint

E-mail Recipient as a Step in Project...

Obs n number
1 1/one
2|2 two
3 3three

Page Break

Use ODS Excel destination to send SAS output into one or more worksheets in an Excel file.

ods excel
FILE=""&dirname\output.xlsx";

ods excel
options(sheet_name="Summaryl*
embedded_titles="yes" );

proc print data=datal;
run;

ods excel
options(sheet_name="Summary2*
embedded_titles="yes" );

proc print data=data2;
run;

ods excel
options(sheet_name="Summary3*
embedded_titles="yes" );

proc print data=data3;
run;

ods excel close;

The first ODS statement contains the FILE= option,
which specifies the name of the Excel file.

The next ODS EXCEL statements are strategically
placed so that:

the PROC PRINT output for datal is written to
the Summary1 worksheet;

the PROC PRINT output for dataz2 is written to
the Summary?2 worksheet;

and the PROC PRINT output for data3 is
written to the Summary3 worksheet.

The ODS EXCEL CLOSE statement ends the
transmission of output to the ODS EXCEL destination.




Note: Not all SAS installations support the use of Dynamic Data Exchange. Unfortunately, the author no longer has
access to Dynamic Data Exchange through SAS. Therefore, the sample code with X commands below could not be
tested. However, all the code was functioning when they were heavily used some time ago.

Using Dynamic Data Exchange and PROC EXPORT will write data into Excel files. Here are some of the differences

between the two methods:

Dynamic Data Exchange (DDE)

e Writes data into an existing Excel file.

e The existing Excel file may contain pre-existing
objects (e.g., formulas, charts) and may also
have preformatted qualities (e.g., conditional
formatting of cells, pages are already preset for

PROC EXPORT

e Creates a data file specified by the user.

e  SAS takes the data set and outputs the data
according to the order of the variables in the
data set.

e  SAS can only write one data set into one Excel

printing). file. Therefore, the Excel file will only contain
e The Excel file has to be open when SAS writes one worksheet.
data into it.

e  The user must specify exactly which worksheets
and which cells SAS will write the data into.

e  The user must program which variable values
go into the Excel worksheet cells.

Here is an example of how Dynamic Data Exchange can be useful. The list of variables show five Excel workbooks:

@ 00 rnaster ternplate.xlsx

=] review of EQOCEP 5 FALG algebra.xdsx
=] review of EQCEP 5 FAL6 biclogy.xlsx
|z_|)| review of EQCEP 5 FALG english.xlsx
=] review of EOCEP S FA16 historyadsx

The first file is a template (00 master template.xlsx), which contains two worksheets with conditional formatting and

which have been pre-formatted for printing. The other four files are the same as the template except that the file names
are different.

Here is a screenshot of one of the worksheets in the template:

pre - R TR TR

Al B C D E F G H | J K L W N o P Q R 5 T u v
1 2016-17 FAIG * = answer key torl(s) had a larger > *=answer key  K=Distractor(s] had a positive value
P(_l;l'::; Di.l:r.i: Gands Ethmi
ol mr *® Curr (Chack €
Itsm 1D Item Hum KET Cuuntr 3.95) ) *B G #D Flag *Omitr *Hultr Carr & Curr B Curr G Curr D Flag <2} DIF DIF

0 |G|~ | L0 | e G [P

HI=]



Here is an example of SAS code that populates one of the worksheets. This code is taken from a macro called
processsubject that contains code to populate both worksheets in the workbooks.

%macro processsubject(subject,dsname, filename)
Ffilename excel dde "Excel][&Filename]MC All Groups!r3cl:r8000c50" notab;

data _null_;

set &dsname;

file excel dIm="09"x dsd;
put group
form
ItemlD
ItemPos
KEY
Count
ItemDifF
tXtpctA
txtpctB
txtpctC
txtpctD
commentpct
PCTOmits
PCTMults
txtCorrA
txtCorrB
txtCorrC
txtCorrD
commentcorr
ItemDisc
GenderDIF
EthnicDIF
modeDIF ;

run;

%mend processsubject;

The goal is to populate four Excel workbooks with data from four subjects: algebra, biology, English, and history. The SAS
programmer can manually create these four Excel workbooks and then open all of them in Excel. Dynamic Data
Exchange will only work if the Excel workbooks you are attempting to write into are open.

Here is an example of macro calls to the processsubject macro that processes data by subject. It will take the data
for each subject (specified by dsname=data set name macro variable) and send the data to a workbook (specified by
filename macro variable).

%processsubject(subject=English,
dsname=dt.English,filename=review of EOCEP S fal6 English.xlsx);
%processsubject(subject=Algebra,
dsname=dt.Algebra, filename=review of EOCEP S fal6 algebra.xlsx);
%processsubject(subject=history,
dsname=dt.History, filename=review of EOCEP S fal6 history.xlsx);
%processsubject(subject=biology,
dsname=dt.Biology, filename=review of EOCEP S fal6 biology.xlIsx);



After the program runs, we see worksheets that have been populated by SAS for you. Once the data are loaded, we see
below the conditional formatting (yellow cells) that has been activated with the loading of the data since the template was
already programmed for conditional formatting.

2Z16-17 FA1E *=answer key tor(s) had a larger *=answer key  X=Distractorls) had a positive value
o

.4 mr x Curr (Check r £
Item 1D Item Hum KET Cauntr .55} xh *B G #D Flag  xOmitr *Hultr Gurr & Curr B Carr G Curr D Flag 2] DIF DIF
14 330 A2Z14179 01-01 W 9588 0.8730 26 65 3.0 =878 003 o0 0177 -0124 0470 *0.270 0270 A+  B-
14 330 MSCZZT7 0M-02  Z 9538  0.7670 95 51 *787 286 007 o000 -0.311 -0179 *0.373 -0.083 0.373 B+ A
14 330 A27147Z37 D1-03 7 9588 06340 138 88 *634 138 016 000 -0.038  -0.148 *0.2%4  -0.190 0234 A+ A=
14 330 A2714754 01-04 S 9588 0.7200 *72.0 5 6.0 144 007 000 *0.327  -0.145 -0156  -0.202 0327 A~ A-
14 330 AZZ15741 D1-05 W 9588  0.6120 62 148 178*61.2 015 o000 -0.184  -0.102  -0.18% *0.230 0230 A+ A=
14 330 M5CZ232 D1-06 S 9538 0.8300 *33.0 6.0 63 45 017 000 *0.402  -0267 0192 -0.1%30 0.402 A- A
14 330 A2Z14712 01-07  Z 9588 06820 1141 122 *B862 104 0 oo0 -0.083 0127 *0.219 -0.107 0219 A A=
14 330 MSCZT14 D1-08 W 9588 07850 157 31 46 *76.5 o004 oo0 0187 0134 01868 *0.308 0308 A~ A
14 330 A2Z14771 D108 S 9588 05740 *574 249 115 61 on oo *0192 0018 0182 0107 0192 A~ A
14 330 AZZ15Z597 D1-10 S 85% 05800 *=358.0 287 9.3 5.0 003 oo 0228 -0.178 -0,055 -0.077 0228 A~ A
14 330 AZZN4Z7E D1-11 X 9598 0.3530 96 *353 15.4 3986 X 00z oog -00141 * 0222 -0.205 0.020 X 0222 A~ B-
14 330 AZZ14793 D1-12 S | 9596 05630 *563 225 148 6.5 010 oog *0.334 -0.080 -0234 -0.183 0334 A~ A
14 330 AZZ14745 D1-13 X 8598 0.5150 13.2 *51.5 236 1.5 013 oog -0.085 *0.236 -0.114  -0124 0236 A+ A=
14 330 AZZ14755 D1-14 S 9598  0.5090 *50.9 321 75 9.4 00 oo *0.318 -0.194 -0.168%  -0.079 0318 A+ As
14 330 MSCZ458 D1-18 X 9598 0.58350 99 *68.5 42 173 002 oop -0172 *0.3583 -0.207  -0.185 0L353 A+ A+
14 330 AZZ14783 D1-18 X 9598 0.4730 15.0 *47.3 171 208 007 oop -0.1400 *0.428 -0.278 -0.148 0428 A~ B
14 330 AZZ14797 D117 Z | 9598 0.6860 3.5 191 *66.6 57 0oz oo 0103 -0212 0 *0.310 -0.145 0310 A+ As
14 330 MSCZTZ D1-18 W 95%8 0.6810 8.7 9.1 16.0 *88.1 002 ooo 0,020 -0111 -0.154 =0.202 0202 A~ B
14 330 MSCZSZT D1-19 W 9593 0.7140 6.9 72 142*7T14 013 ooo -0.0183 0 -0.211 -0.290 =0.451 0.451 A+ Ao
14 330 AZZ14Z11 01-20 S 9598 0.5230 *523 246 156 T4 016 0oo *0.271 -0121 0143 -0.117 0271 A+ A=
14 330 MSCZs32 01-21 W 9598 0.4870 302 179 3.0 =487 015 oo0 -0.251 -0.138 -0.180 =0.392 0,392 A A
14 330 MSCZ386 M-22  Z 9598 0.6570 64 235 ®*667 34 004 000 -0.239 0012 *0.204  -0.180 0.204 A+ A=
14 330 A2Z14Z79 01-23 W 9598 04810 113 186 237 *46.1 022 o000 -0.153 0138 -0.154 *0.340 0340 A~ A
14 330 MSCZ893 D1-24 W 9593 0.5830 60 143 21.2*583 01 ooo 0113 -0.203 0 -0.18% T0.357 0,357 A+ A=

14 330 A2Z14111 0M-25 X 6 0.0000 333 *0.0 500 167 X 000 000 -0.084 *0.000 -0.238 0425 X 0.000
14 330 A2Z14737 0M-26 S 9588 0.4520 *452 182 234 131 0 000 0434 0229 -0.182 0148 0434 A A
14 330 A2Z14748 M-27 2 9583 0.4640 113 301 *464 121 005 o000 -0.126 0115 *0.281 -0.160 0231 A A
14 330 A2714752 0M-28 S 9588 04350 *435 212 139 212 07 000 *0.297  -0160 0218 -0.014 0297 As A
14 330 MSCZ283 0M-25 X 9588 04570 113 *437 189 219 o o0 -0.042 *0.331  -0.238  -0.150 0331 A A
1+ 330 A2Z15738 0M-30 2 9588 0.4440 108 236 *444 211 0l 000 -0.04%  -0.062 *0.124  -0.048 0124 A A
14 330 A2Z14774 0M-31 X 9588 04730 171 *478% 135 215 003 000 -0.047 *0.184 0154 -0.028 0184 A+ A=
14 330 MSCZ559 M-32 S 9588 05150 *515 277 118 2% 003 000 *0.337  -0.135 0183 -0.158 0337 A+ A
1: 330 MSCZ2e7 D133 5 9588 05340 534 170 221 7.3 003 oop *03%7 0218 -0174  -0.186 0,387 Ax | A

In the above example, the four worksheets were created manually in the Windows system by copying and pasting the
template four times and then renaming each of the four copies to the desired names. It is possible to program even that
part of the work. You can get this done by using the X command to submit Windows commands. The X command enables
you to submit a Windows command through SAS.

Let us suppose that you have to create a set of Excel workbooks for 100 schools. That is, data for each of the 100 schools
will be loaded in a copy of the template, such that the Excel workbook’s name for each school will include the school’s
name.

Here is an outline of what can be coded with SAS macros to automate this process:
e Open Microsoft Excel using an X command.
e Have a copy of your Excel workbook template that you want to use for each data subset of interest. Open the
template in Excel using SAS. Transfer the data for the subset into the Excel workbook using DDE.
e Save the template populated with new data as an Excel workbook with a new name.
e Create another macro to generate the 100 macro call lines you need to execute the process 100 times. This
assumes that you have a data set that contains the necessary information for each of the 100 macro calls



%macro startxl;
filename sas2xl dde
"excel |system”;
data null_;

file sas2xl;

run;

options noxwait noxsync;

%if &syserr ne 0 %then %do;

X ""c:\program Ffiles\microsoft
office\office\excel .exe"";
data _null_;

x=sleep(10);

run;

%end;

data null_;

file sas2xl;

put "[open(’c:\template.xlsx)]";
run;

%mend startxl;

This macro starts/opens Excel from within SAS.
The X command is used to run Excel.
After Excel is opened, the template is opened.

%macro writedata(school);

Ffilename xI dde

"Excel | [template . xIsx]by
group!r4cl:r60000c80" notab
Irecl=9000;

data _null_;

set &school;

file xI dIm="09"x dsd;

put school lastname firstname;
run;

data null_;

length test $100.;

file sas2xl;

put “[error(false)]";
test="[save.as('c:\school data
for® || &school™ || " -xIsx"™)]";
put test;

put "[Ffile.close(false)]";
run;

%mend writedata;

The macro parameter for the writedata macro is
school, which is the SAS data set name for the data
you want to send to an Excel file. The FILENAME
statement with DDE option identifies the template and
the cells in the template that data should be written into.
In the example, data can be written into the grid of cells
with corners at (1) 1% column and 4™ row, and at (2) the
60,000" row and 80" column.

The first DATA _NULL__ step takes the data in the data
set specified by the school macro variable and puts it
into the template.

The second DATA _NULL_ step saves the template
loaded with the school data into a file. The file has the
school’'s name in the file name.




proc freq data=one;
tables school/noprint
out=macrodata;
filename runthis "C:\school
calls.txt";

macro

data _null_;

length test $100.;

set macrodata;

file runthis;
test="%writedata(school="]]|
trim(school)|]"):";

put test;

run;

For this example, creating a SAS data set using PROC
FREQ will provide a data set (nacrodata) with the 100
school names. For this example, the school name is the
same as the data set name for each school.

The FILENAME statement assigns runthis to the
text file (c:\school macro calls.txt) that will

contain all 100 macro calls needed to create the 100
files.

The DATA _NULL_ step takes the information from the

macrodata data set and writes the macro call for each
school. These macro calls are written into the runthis
file.

%wr i tedata(school=ABC);
%wr itedata(school=CDE);

%wr i tedata(school=227);

Wstartxl;
%include runthis;

The first statement starts the Excel session and opens
the template (%startxl). The %INCLUDE statement
includes the contents of the runthis file for execution in
the SAS program.

Traffic lighting is a powerful reporting technique. Here is sample code that shows you how the same traffic lighting looks
like in the SAS Results window and in an ODS EXCEL destination.

proc format;

value color
1="red"
2="yellow"
3="green-”;

ods excel
Ffile=""&dirname\example.xlsx";

ods excel
options(sheet_name="color”
embedded_titles="yes"
sheet_interval="none");

proc print data=sample;

var n ;

var n / style={background=color.};
var n / style={foreground=color.};
run;

ods excel close;

Use PROC FORMAT to specify a format that
corresponds to colors. This example uses the traditional
red, yellow, green colors for traffic lighting. A value of 1
will correspond to red, 2 to yellow, and 3 to green.

The variable n is listed once in three separate VAR
statements.

The first VAR statement renders n values using defaults
and has no traffic lighting.

The second VAR statement renders the traffic lighting
color as a background color for cell shading.

The third VAR statement renders the traffic lighting color
as a foreground color for text.




This is how it looks like in the SAS Results window:
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Here is how it looks like in the Excel workbook produced by ODS EXCEL.
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This paper serves as a quick overview on how to quickly transfer SAS data or output into Microsoft Excel. Some methods
are done manually, while other methods are programmatically executed. With so many different ways to do things and so
many different options to choose from in SAS, there is bound to be a method or configuration that will suit your needs.

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute
Inc. in the USA and other countries. ® indicates USA registration.

Microsoft, Encarta, MSN, and Windows are either registered trademarks or trademarks of Microsoft Corporation in the
United States and/or other countries.

Other brand and product names are trademarks of their respective companies.
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