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Dynamic Data Exchange to Excel 

Dynamic Data Exchange is a means of transfening data between different Windows applications such as 
the SAS System and Microsoft Excel or Microsoft Word. The technique uses what is known as a Client I 
Server type relationship, where the Client application makes the requests and the Server application 
responds accordingly. When using DDE with the SAS System, SAS is always the Client. 

The DOE technique may be used within a Data Step, a Macro orfrom inside a SAS/AF application. 

Using the DDE technique involves specifying the following three components in what is called a ODE 
Triplet 

1. The path and name of the executable file for the server application. For example, with Microsoft Excel 
the name of the executable is EXCEL. 

2. The full path and file name of the document or spreadsheet with which you wish to share data. This is 
referred to in SAS documentation as the Topic. 

3. The location Of data to be read or modified. With a spreadsheet application, this is a range of cells. In 
applications such as Microsoft Word, the location of data is defined by what are known as bookmarks. 

An example of a DDE Triplet for an Excel Spreadsheet is as follows: 

EXCEL I C:\COURSES\DATA\CLIN.xLS ! R4C17:R17C8 

The DOE Triplet is then incorporated into a Filename statement of the following form: 

FILENAME fileref DOE 'DOE-Triplet' I 'CLIPBOARD' <DDE-Options>; 

where: 

file ref is a valid file ref 

ODE is the keyword that primes the SAS System for Dynamic Data Exchange. 

'DOE-Triplet' is the three part specification of the DOE extemal file and takes the following form: 
'Executable-file-nameITopic!Data-range'. Note that the triplet is application dependent and may differ 
between different releases of the same application. 

CLIPBOARD' is an altemative to directly specifying the DOE triplet. To use this option, copy the required 
data from the Server application to the Clipboard and specify the 'CLIPBOARD' option in the Filename 
statement. SAS will then determine the Triplet for itself. You will be able to see the triplet definition by 
looking at the Log. 
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DDE-Options are as follows: 

HOTLINK invokes the DOE HOTLINK facility, which causes the DOE link to be activated whenever data in 
the spreadsheet range is updated. 

NOT AS makes the SAS System ignore tab characters between variables. 

COMMAND allows remote commands to be sent to DOE server applications. 

Example of using DDE to read data from Excel 

Consider the following Excel Spreadsheet: 

With Excel running and the above spreadsheet open, a simple Data Step can be written to read the 
above data into a SAS Data Set. 
The DOE Triplet components for the above example are as follows: 

Name of Executable File: EXCEL 

Full Path and Name of spreadsheet file: C:\COURSES\DATA\CLIN.xLS 

Location of data (Rowand Column coordinates): R4C1 :R17C8 

Note how the two sets of coordinates that define the range of data are separated by a colon. 
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The SAS statements required to read the data into a SAS data set are as follows: 

Th .. In'i 1., XLF ILE is: 
FILEtlME-exce1\c:\courses\data\c1 In.x1s!r4cl :r17cB, 
RECFMaV,LRECL-256 

14 records _re read from the Infile XLFILE. 
The .Inl .... record length ...... 24. 
The .exl ..... record length ...... 25. 
The data • .,t WORK.CLIN h .... 14 observations and 8 yarillbl .... 
The DATA .tat .... ent used 0.71 seconds. 

~rn~ FILENME xlfl Ie DOE '_cal Ic:\courses\data\cl in.xlslr4cl :rllc8'; 

II Cr .... te a Data Set ca I 1ed CL IN In the Work library and read in 
data fr.... the Excel Spreadsh .... t *1 

I~:~:~:: DATA WORK.CLIN; 
o INFILE XLFILE; 
1 INPUT PATNO SEX $ AGE DRUG $ SCDREI-SCORE3 TDTAL_SC 
2 RUN; 

Running the above code generates the following data set: 

PATNO SEX AGE DRUIi SC0RE2 SCORE3 

1 II 56 
2 F 44 
4 F 34 
7 II 45 
8 II 43 

13 II 67 
IS F 76 
16 F 45 
17 II 78 
18 F 61 
21 F 71 
33 II 41 
36 F 70 
38 .. 47 

CHGI 87 77 
DFR4 45 23 
lim6 44 34 
CHGI 68 76 
lim6 54 56 
DFR4 78 87 
CHGI 57 59 
DFR4 68 72 
lim6 47 58 
DFR4 65 68 
lim6 68 73 
CHGI 73 81 
DFR4 55 54 
CHGI 65 75 
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88 
67 
76 
79 
B7 
83 
63 
78 
62 
73 
78 
91 
76 
82 

TOTAL_SC 

252 
135 
154 
223 
197 
248 
179 
218 
167 
206 
219 
245 
185 
222 
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Example of using DOE to write data to Excel 

To output data to an Excel spreadsheet, define a DDE Triplet which contains the co-ordinates of the cells 
to which data is to be written. 

Then use a null data step containing 'Put' statements, to write out the values of required variables to the 
spreadsheet. 

For example, the following code uses a Proc Summary to calculate Simple statistics on the data that was 
originally read in from Excel. The statistics are output to a data set, which is used to update the Excel 
spreadsheet: 

pl'"DC ........... 1' data-work.clln; 
var scorel-scare3: 
output out=work .cl inst.D; 

1* f'lssign a Fi le.-ef to the Excel Spreadsheet and specify that 
Oynanic Data Exchage is to be used */ 

o 
1 FILENNIE xlfile DOE 'excellc:\courses\data\cl in.xls!rl9c4:r23c7'; 
2 

13 /* Output statistics for Score v..-iables to Excel Spreadsh_t 0/ 
14 
15 data _null_; 
16 file xlfile; 
17 set ell nSUII.: 

8 put _stat_ scorel sco .... 2 score3; 
9 r ... : 

Note that the only change to the Filename statement compared with the previous example, is that the 
DDE Triplet points at a different range of cells in the spreadsheet. 

A null data step is used to read the data set containing the statistics and 'Put' statements write out the 
values of selected variables to the Excel spreadsheet. This is no different to writing out data to a text file. 

Note that a null data step is used when you wish to avoid creating another data set. 

Running the above code updates the Excel spreadsheet accordingly: 
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The updated Excel spreadsheet complete with summary statistics: 
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Invoking an application from SAS 

In the previous examples, the invocation of Excel and opening of a spreadsheet file has been done by 
clicking on the required Icon and using the pull down menus within Excel. . 
The application remains running in the background until the user actively closes it down. 
Ideally, you only want an application running for the time that it takes to access the data. Otherwise, the 
idle application ties up valuable memory that can be better used. The solution to this problem is to open 
and close applications from your SAS program. 

An application may be called from SAS by using the following statements: 

OPTIONS NOXWAIT NOXSYNC; 

X 'C:\EXCEL\EXCEL'; 

DATA _NULL_; 
T=SLEEP(S); 

RUN; 

NOXWAIT causes control to be retumed to SAS as soon as the specified 'X' command has been 
executed. In the above example, as soon as Excel has been loaded, control will retum to SAS. 

NOXSYNC causes the application called from SAS to execute asynchronously so that it does not 
interfere with the SAS session. 

Remember to reset the above options to XWAIT and XSYNC when the application is closed. The X 
statement contains the path and name of the executable file that calls the application. The Sleep 
statement inside the null data step simply gives the called application time to load. In the above example, 
S seconds has been allowed. 

Issuing Commands from SAS 

Having invoked an application like Excel using the above statements, you need to issue commands that 
carry out tasks such as opening the required spreadsheet file and selecting data. This is done through 
what is called the SYSTEM Topic: 

Assign a Fileref that includes the DOE topiC SYSTEM to enable Excel or Word commands to be issued 
from SAS. 

I FILENAME CMOS DOE 'ExceIISYSTEM'; 

Commands may now be sent to Excel by using 'Put' statements inside a null data step. Note that the 
syntax of the commands issued is application dependent. 

FILE CMOS; 
PUT '[FILE-OPEN("C:\COURSES\DATA\CLlN.XLS")]'; 

RUN; 
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Example of invoking and issuing commands to Excel 

The example program does the following: 

1. Invokes Excel. 
2. Opens a Spreadsheet. 
3. Reads spreadsheet data into a SAS data set. 
4. Closes the Spreadsheet. 
5. Closes Excel. 

00004 1* Irwoke! Excel */ 
00005 X 'C:\EXCEL\EXCEL\EXCEL'; 
00006 
00007 1* .... It 5 seconds for Excel to load */ 
00008 OATA _NULL_; 
00009 T-SLEEP(5); 
00010 RUN; 
00011 
000121* Assign a Fileref for the DOE topic SYSTEn to .... able c ........ nds to be sent to Excel *1 
00013 FILENAI'1E Ci'IDS DOE 'EXCELISYSTEI'I'; 
00014 
00015 OATA _NULL_; 
00016 
00017 FILE CnDS; 
00018 
00019 /* Open the required data set In Excel *1 
00020 PUT 'IFILE-DPEN(''C:\COURSES\OATA\CLIN.XLS'') I , ; 
00021 
00022 /* Ass illn a F I leref to the opened Exce I Spreadsheet 01 
00023 FILENAi'IE x1fi Ie DOE 'excellc:\co ... ses\data\cl in.xls!r4cl :r17e8'; 
00024 
00025 RUN; 
00026 
00027 
00028 1* Create a Data Set called eLlN in the Work Library and read in 
00029 data from the Excel Spreadsheet */ 
00030 
00031 OATA WORK.eLIN; 
00032 INFILE XLFILE; 
00033 INPUT PATNO SEX $ AGE DRUG $ SCOREI-SmRE3 TOTAL_SC 
00034 RUN; 

/* Close the current spreadsheet and Quit Excel */ 
DATA _NULL_; 

FILE CMOS; 
PUT'IFILE-eLOSE()I'; 
PUT 'IQUITOI'; 

RUN; 

/* Reset options */ 
OPT IONS XLIA I T )(SYNC; 

H!;· . iH 
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Dynamic Data Exchange to Word 

Using DOE to access data stored in a Microsoft Word document is the almost the same procedure as 
used for Excel. The only difference is that the location of data in Word is specified by referencing 
Bookmarks rather than a cell range. 

A bookmark is simply a named marker placed within the Word document. The following Word Document 
uses bookmarks to denote the position of Name and Address fields: 

lNam~ 
~ddress1 
~ddres~ 

N"' .... I ~ddress:l 
Normal 

Normal Dearl/llame~. 
Normal 

Normal Thank you for your enquiry regarding our IT services. Enclosed is a 
description of the different types of service that we offer. If you would like to 
discuss your requirements with one of our Managers then this can be 
arranged. 

Normal 

Normal Thank you for your interest 
Normal 
Normal 
Normal 
Normal 

Normal (Seni or IT Exec utive) 

To create a bookmark within a Word document, highlight the text which you want to use as a bookmark, 
then select Edit and Bookmark from the pull down menu: 
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Enter a name for the bookmark and click on Add 

The components of the DDE Triplet for the above example are as follows: 

Name of Executable File: WINWORD 

Full Path and Name of Word document: C:\COURSES\DATA\ENQUIRY.DOC 

Location of data (Name of Bookmark): Address1 

Invoking Word from SAS 

The procedure used to call Word from SAS is the same procedure used to call Excel or any other 
Windows application from SAS. Set the appropriate options, use an 'X' statement to call Word; and allow 
Word a few seconds to load. 

OPTIONS NOXWAIT NOXSYNC; 

X 'C:\WINWORD\WINWORD'; 

DATA_NULL_; 
T=SLEEP(5); 

RUN; 

Rememberto reset the above Options to XWAIT and XSYNC when the application is closed. 
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Issuing Commands to Word from SAS 

As with Excel, this is done by assigning a Fileref to the DOE topic SYSTEM: 

I FILENAME CMOS DOE W1NWOROISYSTEM'; 

Once the above Fileref is assigned, commands can be sent to Word by using 'Put' statements inside a 
null data step. 

FILE CMOS; 
PUT '[FILEOPEN("C:\COURSES\DATA\ENQUIRY.OOC"»)'; 

RUN; 

Example of using DOE to access a Word document 

The following SASJAF Application automatically inserts the name and address of a customer into the 
selected Word document and prints it: 

Iinterface to Microsoft Word I 

Select Letter 
.~'Reply to Enquiry 
nSlte Visit 
("; Free Fo"" 

The name and address information is stored in a SAS data set that may be accessed and updated by 
clicking on the 'Edit Customer Names' icon. 
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The name and address infonnation of the selected customer is inserted into the Word document as 
follows: 

iHelen Jacob~ 
[19 Well S] 
l!-ieswaO 
ffiirraJ 

DearJv1rs JaCOba. 

Thank you for your enquiry regarding our IT services. Enclosed is a 
description of the different types of service that we offer. If you would like to 
discuss your requirements with one of our Managers then this can be 
arranged. 

Thank you for your interest 

(Senior IT Executive) 

Note how the name and address details have been written to their respective bookmarks. The square 
brackets, which denote the boundary of a bookmark, do not appear in the printed document. 

Note the following about the SCl Program that controls the Frame: 

1. The physical paths for the Word executable file and Word documents, are assigned to Macro variables 
in the Autoexec file which runs before the application is called. Call Symget routines are used in the 
INIT section to assign the values of these Macro variables to SCl variables. This approach avoids 
having to hard code path names in the application. . 

2. The name of the Word document to open is derived by concatenating the document path, letter type, 
and the suffix '.DOC'. 

3. The letter type is obtained by sending the _GET_TEXT_ method to the Radio Box, which returns the 
Character value assigned to the selected item. Each Radio Box item has a Character return value 
specified in the attributes window: 
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Click on to access Retum values for items 

Clicking on a Radio Box Item displays its Retum value. 

4. A Submit Block contains all of the SAS code used to load Word, access the selected document and 
print it. Recall that an ampersand within a Submit Block references an SCL variable. 

5. Five different Filrefs are assigned to point at the various name and address bookmarks in the Word 
document. 
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Get the physical paths to the Uord Documents and to the Word 
BKecutable which .... e stored as Macro variables al 

path-sy_t( 'path' ); 
wordpath-syaoet('wordpath'); 

5 NAMES: 
6 
7 1* Get the Na_ .... lected fra. the List Box *1 
8 call notify( 'naaes' , '.Jl8t_last_sel_' .n .... issei ,selnaae); 
9 

return; 

1* Open the FSEDIT windo. *1 
call fsedltC·ddala ...... es·); 

1* Refresh the contents of the List Box *1 
call not I fy( 'Ibnames'. 'J"epoPlllate_'); 

rett.rl1 ; 

If a name h .... been selected then oenerate and print the Ward dDCUnent *1 
if selna.e rae I I then do; 

1* Get the Type af Letter selected fro .. the Radio Box *1 
call not I fy( • type •• '.,..get_text_' • lettype); 

1* Cancatonate the Path and Letter Type to generate the .... e of the 
doc ...... nt to be opened in Word *1 

wordfi lespathl .1\ I: IlettypeJ = I . doc I ; 

SUB" I T CONT INUE; 

1* Set syst .... opt ions *1 
OPTIONS NOXLMIT NOXSYNC: 

1* Invoke Word *1 
X "&wordpath"; 

1* Wa itS seconds for Word to load *1 
DATA _MlLL_: 

T=SLEEP( 5); 
RUN: 
1* Assign a Fileref for the DDE topic SYSTEtI to enable commands 

to be sent to Word *1 

FILENAI'E CNOS ODE 'WINWORDISYSTEN'; 

DATA _MlLL_: 

FILE CMDS; 

1* Open the required Word Docuuent *1 
PUT • [FILEOPENC"&wordfi le")J , ; 

1* Assign Fi I .... efs to the ..... ed boolaoarks in the Word Dacu.ent *1 
FILENAI'IE lineae DDE .. wlnwordl&wordfllel ........... ; 
FILENAI'IE IIaddl DDE "wlnwordl&wardfileleddressl" 
FILENAI'IE IIadd2 DDE "wlnwordl&wordfil"leddress2" 
FILENAI'IE "add3 DDE .... lnwordl&wardflleladdress3 .. 
FILENAI'IE .. naae2 ODE ""Inwordl&wordfi leln_B2"; 

RUN: 

SESUG '98 Proceedings 

456 



PC HANDS-ON WORKSHOPS 

SCL Program continued ... 

/* Open the Deta Set called ........ end read the obaerVatlon that 
corresponds to the selected row in the List Box. Use File end Put 
at .. tomenta to write out the values of variabl .. to the appropriate 
position In the Word Dact.aent *1 

MTA JIULI._; 
BET DDftTII.1W!ES (FIRSTDBS-&row OBS-&row); 
FILE NNI'II'E; 
PUT lIME; 
FILE lMDDI; 
PUT ADO!; 
FILE loIADD2; 
PUT AD02; 
FILE loIADD3; 
PUT 11003; 
FILE NNI'II'E2: 
PUT FNI'IIE; .... : 

/* Print the Iford Doct.lllent */ 
MTA _NllU._; 

FILE OIDS; 
PUT '[FILEPRINT()J'; 

RUN; 

/* Close the current document and Quit Word *1 
MTA JlJLl._; 

FILE OIDS; 
PUT ' [F ILECLOSE( ) J' ; 
PUT '[FILEEXIT()J'; 

RUN; 

/* Reset options *1 
OPTIONS XLlI'IIT XSYNC; 

ENDSUBtlI T ; 

end; 

call execcad( 'end' ) ; 

Workshop Session 

Create an Excel Spreadsheet and enter the text 'Demographic Data' in cell A 1. Save the spreadsheet and 
make a note of the path and file name used. 

Write a SAS program to do the following: 

1. Invoke Excel. 
2. Open the spreadsheet file that you have created for this exercise. 
3. Write out values of Demographic Data Set variables to the Excel spreadsheet. 
4. Save the spreadsheet. 
S. Close the spreadsheet file. 
S. Close Excel. 

The resulting spreadsheet should appear as follows: 
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Hints: 

Use a separate Fileref to define the range of cells into which people's names are written and include the 
NOTAS option Le.: 

FILENAME XLF1 DDE 'EXCELIC:\COURSES\DATA\DEMOG.XLSlr3C1 :r52c1' NOTAS; 

The NOTAS option makes SAS ignore Tab Characters between variables. In this example, the space 
between the first name and surname is taken as a Tab Character, which results in the two parts of the 
name being put into different columns in Excel unless NOTAS is specified. Use a second Filerefto define 
the range of cells for the remaining variables but do not include the NOT AS option as non of the variables 
include space characters: 

FILENAME XLF2 DDE 'EXCELIC:\COURSES\DATA\DEMOG.XLSlr3c1:r52c1'; 

Within a null Data Step, use separate File and Put statements of the following form to output the data: 

DATA _NULL_; 
FILE XLF1; 
PUT NAME; 
FILEXLF2; 
PUT AGE GENDER etc; 

RUN; . 

Remember to reset options NOXWAIT and NOXSYNC to XWAIT and XSYNC respectively. 
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