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Neat New Ways from SAS to Combine Text, Graphs and Tabular Reports
in a Single Document

Ben Cochran, The Bedford Group, Raleigh, NC

ABSTRACT

This paper looks at methods of combining all kinds of output, such as text, graphs and tables, into a single pdf file.
The process is accomplished totally within SAS. This paper is the product of having done this for an organization to
improve its annual report process. What originally took a few months to produce, now takes only a few minutes.

INTRODUCTION

This presentation is the result of a consulting project w here the consultant helped the client automate its Annual
Reporting process. The Client was manually generating annual reports for each of it's members using Excel.
They w anted to automate the process using a single solution — SAS.

The challenge — each report consisted of a body of text, the member logo, a series of plots, and a series of tables
followed by more text. The client w anted to put them all together, along w ith their logo in a single document.
Can SAS do all that?

The obvious answ er to that question is ‘Yes'. If the answ er is ‘No’ then this paper w ould end right now . es, je

THE REPORT COMPONENTS
There w ere essentially 5 parts to this report: 1. the text file, 2.the company logo, 3. the graphical reports, 4. the
tabular reports, 5. and then a report summary that originated in the same text file as part 1.
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Executive Summary
Introduction

The Watts Up Electric Coperative (WUEC) Power Requirements Study (PRS) provides annual
projections for Consumers, seasonal peak loads, and energy sales. The study incorporates
actual operating information from 2010 to the present, and forecasts ten years into the
future for the existing system. The PRS is used to prepare official reports for outside
agencies, commissions, and other entities. It 1is also used as the basis for routine
studies, budgetary projections and statisitical reports.

objective

The PRS accomplishes multiple objectives. It is a systematic investigation into the
member cooperative's growth history. This helps to achijeve a more accurate perspective
of the system's current status and a better understanding of the service area's unique
features.

The Models

Monthly Models are developed for Total Purchases and Total Consumers in the System.
These are correlated statistically with economic, demographic and weather wvariables
that provide best fit models adjusted for ARI autocorrelation tendencies. Current
economic and demographic variable projections are obtained from Moody's Economy.com.
Blah Blah Blah...

Figure 1. The Text file. .
What is NOT show n in Figure 1 is the complete file. There are a few paragraphs at the end of the file that the company
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w ants to put at the end of the report. This file originated in a Word document, and then saved as a text file.

Watts Up
Electric
Cooperative

Figure 2. The Logo. .

The company w ants to create a ‘Cover page’ for each of its members that w ould include some identifying information,
including a company logo, such as the one in Figure 2.

The next report component is the graphical one. There w ere a series of about ten different plots that w as part of the
annual report.
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Figure 3. Plot example.



The next report component is a series of tabular reports. There w ere about fifteen such tables.

Residentual - Total Kwh

Aot Average % Total % Average %

Consumers Change kWh Change kWh/month Change
2006 10,586 1.3 121,362,496 6.8 955 -8.0
2007 10,748 1.5 127 866 672 5.4 991 3.8
2008 30,271 181.7 294125728 1.3 810 -18.3
2008 30 367 0.3| 315,149 257 7.1 865 6.8
2010 30,522 0.5 346356995 9.9 946 9.4
2011 30 568 0.1] 336309 599 -29 917 -3.1
2012 30,600 0.1| 322233059 -4.2 878 -4.3
2013 30,766 0.5 338,110,176 49 916 4.3
2014 30,976 0.7 355,240,800 5.1 956 4.4
2015 31,047 0.2 353,287 094 0.5 948 -0.8
2016 31,193 0.5 362,273,335 2.0 968 2.1
2017 31,287 0.3 367 873,364 1.5 980 1.2
2018 31,382 0.3 372994 264 1.4 990 1.0
2019 31,499 0.4 376,870,123 0.0 997 0.7
2020 31616 0.4 380 686,076 0.0 1,003 0.6

Figure 4. Partial Table Report.

The last part of the annual report contained summary remarks that are found at the end of the same text file used for the
earlier part of the report.

Economic and Demographic Trends

The tables show important trends for both territories in the cooperative’s economy. The
periods represented in the charts compare projected growth rates over the study period.
The economic projections come from Moody’'s Economy.com and provide total household data
per county, total gross county product, real per capita income and total employment.
Energy use projections for the residential and commercial sections are from the Energy
Information Administration (EIA).

\[Summary

This past year has been a good one for watts Up. The number of customers is up. Sales
in megawatts are up. Profits are up as well. So, the only question left to ask watts Up
is: what's NOT up?
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Figure 5. Summary remarks.

THE SEARCH FOR A SOLUTION

The search began by looking at PROC DOCUMENT as it has the ability to store a report’s individual components
and then modify and replay themin a single report. The ODS DOCUMENT statement stores the actual ODS objects
(or references to those objects) that are created w hen running a report. You can then use the DOCUMENT
procedure to rearrange, duplicate, or remove output from the results of a procedure or a database query w ithout
invoking the procedures from the original report. You can also use the DOCUMENT procedure to do the follow ing:

1. Transforma report without rerunning an analysis or repeating a database query.
2. Modify the structure of the output.



3. Display output to any ODS output format.
4. Open and list ODS documents.
5. Combine text reports with other forms of output(like graphs, etc.) and much, much more.

With the DOCUMENT procedure, you are not limited to simply regenerating the same report. You can change the
order in w hich objects are rendered, the table of contents, the templates that are used, macro variables, and ODS
system options. The general syntax is:

PROC DOCUMENT <options <access-option(s)>>;

Optional Arguments

NAME-= <libref.>member-name <access-option(s)>
specifies the name of a new or existing document and its access mode.

<libref.>member-name - identifies a new or existing ODS document.

Default If no library is specified, then the Work library is
used.

Restriction The ODS document must be a SAS library member.

access-option(s) specifies the access mode for the ODS document. For

example, the following PROC DOCUMENT statement
opens the document Work.MyDoc in Update mode:

proc document name=mydoc;

rin:

Figure 5. PROC DOCUMENT

Generating the report with PROC DOCUMENT requires a program similar to the one seen here.

options 15=90 nocenter nodate;
- proc document name=mydoc(write);
import textfile="&root\WUEC.txt" to ~;
run;
ods pdf file="c:\outl.pdf";
replay;
run; quit;
ods startpage = NO;
= PROC GPLOT DATA = WORK.sales;
PLOT SALES*YEAR / VAXIS=AXIS1 HAXIS=AXIS2 href=&Myear chref=red;
RUN; QUIT;
= PROC GPLOT DATA = WORK.sales2;
PLOT SALES*YEAR / VAXIS=AXIS1 HAXIS=AXIS2 href=&Myear chref=red;
RUN; QUIT;
= proc report data=sales3 split="*";
columns vear avg cust prev cust pc ¢ sales mw prev sales pc s X.
run;
ods pdf close;

Figure 6. The PROC DOCUMENT Solution.


http://127.0.0.1:52991/help/odsproc.hlp/p12gsvre1it3rsn1ce641m2q7svy.htm
http://127.0.0.1:52991/help/odsproc.hlp/p12gsvre1it3rsn1ce641m2q7svy.htm

The PROC DOCUMENT step reads the text file. Next, the ODS PDF statement opens the PDF destination. The REPLAY
statement replays the text file in the PDF destination. That output is joined w ith the PROC GPLOTs and then the PROC
REPORT output before the ODS PDF destination is closed.

The abridged output begins on the next page.

Executive Summary

Introduction

The Watts Up Electric Coperative (WUEC) Fower Requirements Study {PRS) provides annual
prajections Tor Consumers, Seasonal peak loads, and energy Sales. The study incorporates
actual operating intormation Trom 2010 to the present, and Torecasts ten years into the
Tuture Tor the existing system. The FRS is5 used To prepare official reports Tor ouiside
agencies, commissions, and other entities. It is also used as the basis Tor routine
studies, bDudsgetary projections and statisitical reports.

oojective

The PRS accomplishes multiple objectives. It is a systematic investigation into the
memger cooperative’'s growth history. This helps to achieve 3 more accurate perspective
of the system's current statws and a better understanding of the service area’s unigue
Teatures.

The Models

MontThly Models are dgeveloped Tor Total Purchases and Total Consumers in the System.
These are correlated statistically with economic, demographic and weather variables
that provide best Tit models adjusted Tor ARI autocorrelation tendencies. Current

economic and demographic variable projections are obtainsd Trom Moody's ECOnomy . com.
Blan Blah Blah...

Geography

The WUEC operates 3 distribution system covering the Eastern Shore and Jones Island,
Florida. WUEC acquired the remaining service territory served by Famlico RAiver Fower,
and began service in January of 200B. A5 a result, WUEC now provides service to all
of Accomackomania and Easthampton counties in Floriga. The only major hignway in the
territory is U.5. 1, leading northward to Georgia and southward to Key West. The
headguarters is located im HOville, Florida.

Economic and Demographic Trends

The tables show important trends Tor both territories in the cooperative's economy. The
peripds represented in the charts compare projected growth rates over the study period.
The economic projections come from Moody's Economy.com and provide total household data
per county, total gross coumty product, real per capita income and total employment.
Energy use projections Tor the residential and commercial sections are Trom the Energy
Information Administration [EIA).

Summary
This past year has been a good one Tor Watts Up. The numoer of customers is up. Sales

in megawatis are up. Profits are up as well. So, the only guestion left To ask Watts Up
is: What"s NOT up?

Figure 7. The Text Portion of the Report

The above report is joined w ith the rest of the report starting on the next page. After looking this part over, there are
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some desired enhancements for this part of the report. Notice the w hole text file w as read and placed at the beginning
of the report... including the Summary section. Also notice the section headers like ‘Executive Summary’,
‘Introduction’, and ‘Objective’ have the same font, color, and size as the rest of the report. Keep these enhancements in
mind as w e ponder possible improvements.
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Figure 8. Step 3 in the program.



Previous Percent Previous | Percent
Average Y ear Change in Sales in Y ear Change
Year | Customers | Customers | Customers | MegaWatts Sales in Sales
2010 258 3,090
2011 287 258 11.5% 6,883 3.090 | 1229%
2012 313 287 9.1% 13,772 6,888 99.9%
2013 8 N3 11.3% 6,965 13,772 | (40.4%)
2014 a2 348 9.7% 3,056 6.965 | ( 56.1%)
2015 399 82 4.5% 10116 3.056 | 231.0%
2016 481 399 20.4% 10,234 10,116 1.2%
2017 > 481 12.6% 12,390 10.234 21.1%
2018 603 241 11.5% 15445 12390 24.7%
2019 648 603 7.5% 15,055 15445 | ( 2.5%)

Figure 9. Partial PROC REPORT output.

After view ing the report, it is clear that PROC DOCUMENT did, in fact, join the text with graphs and tables into a single

document. How ever, the follow ing enhancements w ere placed on the ‘wish list’:

1. A cover sheet with the company logo.
2. Split the text file so that some of appears at the beginning of the report, and some appears at the end.
3. Use different font sizes and colors in the text portions of the report.

Can w e make these enhancements w ith PROC DOCUMENT? If not, is there some other way to accomplish the wish list
enhancements in SAS? If the answ er to this last question is no, then w e have come to the end of this paper. Well, we

have not come to the end of the paper yet, so there must be some w ay to accomplish our goals.

THE COVE SHEET

Lets take a quick look at the cover sheet.




Watts Up
Electric
Cooperative

Annual Report

Heport Date: 083EP2016
Prepared by Executive Councll

Prepared at Corporate Head Quarters

Figure 10. The Cover Sheet.

Notice the embedded logo as w ell as the different font sizes and colors. What neat, new tool from SAS allow s us to
create cover sheets like this? Was it PROC ODSTEXT, or some other new ODS tool? Was it the Report Writing Interface
(RWI)? Let’s look at the program to see how the cover sheet w as created.



%zlet mmbr=WUEC;
title;
footnote;
options nodate nonumber ;
ods escapechar='"";
ods pdf file='c:\ben\test.pdf"’;
title3 j=c ""~8={preimage='&root\&mmbr..GIF?height=2.00in&width=5.5in"}";
titles ' ';
data null ;
Tile print n=ps 1s=145 ll=remain;
put #8 @1 "~8={font Size=44pt color=purple font=(Arial) } Annual Report ";

put / @2 "~8={font_size=16pt color=blue} Report Date: &sysdate9";

put / @2 "~8={font_size=16pt color=blue} Prepared by Executive Council";

put / @2 "~8=[font_size=16pt color=blue} Prepared at Corporate Head Quarters";
run;

ods pdfT close;

Figure 11. The Cover Sheet program.

The neat new tool from SAS that allow s us the pow er and flexibility to create the cover sheet is the DATA _NULL _
step. Actually, DATA _NULL_ is not new, but it has been given some relatively new tools and pow er in conjunction
with ODS. Specifically, it's the ability to do ‘in-line-formatting’.

Notice the ODS ESCAPECHAR statement. It specifies the special character that is the in-line formatting symbol. Inline
formatttnig enables you to change styles in titles, footnotes and text strings. In-line formatting allow s us to place the
company logo (GIF file) in the TITLE3 statement and then control its height and w idth.

THE FIRST TEXT SECTION

The text document needs to be divided into tw o sections, one that goes at the front of the report, and one that goes at
the end. The Introduction, Objective, The Models and Geography sections go before the graphs and tables.
Then the text starting with Economic and Demographioc Trends goes at the end of the report. We need to find a
w ay to read the text file until w e see the line that says “Economic and Demographic Trend”. How can w e do this
in SAS?

territory is U.5. 1, leading northward to Georgia and southward To Key West. The
headguarters 15 located in HOvills, Florida.

— . .
* Economic and Demographlic Trends

The tables show important trends Tor both territories in the coogerative’'s economy. The
peripds represented in the charts compare projected growth rates over the study period.
The economic projections come from Moody's Economy.com and provide total nousehold data
per county, total gross county product, real per capita income and total employment.
Enargy use projections for the residential and commercial sections are Trom the Energy
Information Administration [ELA).

Summary
This past year has been a good one Tor Watts Up. The number of customers is up. Sales

in megawatis are up. Profits are up as well. 5o, the only guestion left To ask Watts Up
i5: What"s WOT up?

Figure 12. Partial Texf file

Not only do w e w ant to divide the text file, we also w ant to make “Executive Summary” have a bigger font size and
color. We also w ant to make the section dividers have a different font size and color also. See the next figure.
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Executive Summary

Introduction

The Watts Up Electric Coperative (WUEC) Power Requirementz Study (PRS) provides annual
projections for Conzumersz, seazonal peak loadz, and energy zalez. The study incorporates
actual ocperating information frem 2010 to the preszent, and forecastsz ten years into the
future for the existing zyztem. The PRAS iz wszed to prepare official reportz for outside
agencies, commizzions, and other entities. It is also used as the basiz for routine
studiez, budgetary projectionz and statizitical reports.

Objective

The PAS accomplizhes multiple cbjectiwves. It iz a systematic investigation inte the
member cooperative's growth hiztery. This helpsz to achieve a more accurate perspective
of the system's current statuz amnd a better underztanding of the =ervice area's unigque
features.

The Models

Monthly Models are developed for Tetal Purchaszez and Total Consumerz in the Sysztem.
Theze are correlated statistically with ecomomic, demographic and weather variables
that provide bezt fit models adjuszted for ARI autoccorrelation tendenciez. Current
economic and demographic wariable projectionz are cbtained from Moody's Economy . com.
Blah Blah Blah...

Geography

The WUEC ocperatez a diztribution zystem cowering the Easterm Shore and Jomes Island,
Florida. WUEC acqguired the remaining service territory served by Pamlico River Power,
and began service in January of 2008. Az a result, WJEC now providez service to all
of Accomackomania and Easthampton counties im Florida. The only major highway in the
territory iz U.5. 1, leading northward to Georgia and zouthward to Key Wezt. The
headguarters iz located in HOville, Florida.

Figure 13. The First Text section of the Report.

The follow ing DATA _NULL_ step gives us exactly w hat w e w ant.

1. The first section (see the bracket) reads a row until it encounters the row that says “Executive Summary”.
There may be other text above this line that w e don’t w ant in the report.

2. Notice the tw o INPUT statements. The first one is used to determine the record length, then the second one
reads the entire row into a variable named LINE. This method is commonly used to read records w ith varying
lengths.

3.  Once we have read the line that says “Executive Summary, w e fall out of the loop and w rite those w ords w ith
dark blue letters and a font size of 13pt using in-line formatting.
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-data null ;
infile "&root\&mmbr..txt" pad 1lrecl=135 length=1inelen ;
length line $ 135.;

1f n_=1 then do while(line not = 'Executive Summary "y
input @; 1nln=linelen;
1 input @1 line $varyingi35. 1nln; 2.
end;

file print 1s=136 linesleft=remain

if _n_ =1 then

put @1 "~S={font_weight=Bold color=darkblue font_size=13pt just=left}"
line;

; ll=remain ;

3.

Figure 14. Partial DATA Step.

The next part of the DATA step:
1. Stops w hen the line containing ‘Economic and Demographic Trends” is encountered.
2. Writes the section dividers in blue with a font size of 11.25 pt. using in-line formatting.

else if n_ gt 1 then do;
input @; 1nln=1linelen;
input @1 line $varyingl135. linelen;

1. |if 1line = 'Economic and Demographic Trends ' then stop;
5 if line in('Introduction ', 'Objective ', 'The Models ',
: 'Geography ') and 1line len 1t 67 then doj;

put; * writes a blank line;
put @1 ”“S={T0nt_weight=Bﬂld color=blue
font_size=11.25pt just=1left}" line;
end;

Figure 15. Partial DATA Step. .

The only thing left to do w hile processing the text file is to simply read a line and then write it out. Notice the PUT
statement below .

else do;
put "*S={color=black font size=9.75pt just=left}l" 1line;
end;
1T remaln le 18 then put page_ ;
end;
run;

Figure 16. The Last Part of the DATA Step. .

Notice the PUT _PAGE_ statement. This DATA step has a way of know ing w hen its getting close to the end of the
page using the varable REMAIN. REMAIN is created w ith the LINESLEFT option on the FILE statement. It keeps track of
how many lines are left in the output page buffer. When the number of lines left are less than or equal to 18, this DATA
step starts writing to a new page. This concludes the creation of the text portion at the beginning of the report.
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The program that processes the text for the end of the report is show n next.

data post_page;
infile "&root\&mmbr..txt" pad 1lrecl=135 length=linelen ;
length 1line $§ 135.;
if n_ =1 then do while(line not = 'Economic and Demographic Trends Y

input @; 1nln=linelen;
- input @1 1line $varyingi35. 1nln;
end;
file print 1s=135 linesleft=remain; ll=remain;
2. if n_ =1 then put @1 "~S$={font_weight=Bold color=blue
[ font size=12.0pt just=left}" 1line;

Figure 17. The First Part of the Last DATA Step.

Notice the follow ing:
1. The DO WHILE loop forces this DATA step to read row s from the text file and basically throw them aw ay until it
reaches the row that contains “Economic and Demographic Trends”.
2. Then, it falls out of the loop and writes these w ords in blue with a font size of 12.0pt using in-line formatting.

The last part of the DATA step writes section dividers( like “Summary”) in blue and regular lines (non section dividers) in
black. .

else if n_ gt 1 then do;
input @; 1nln=linelen;
input @1 1line S$varyingi40. 1nln;
if line in('Summary '} then /* or any other section dividers */
put / @1 "~8={font _weight=Bold color=blue
font _size=12.0pt just=left}" line;
else put @1 "“S={font_size=9.75pt color=black just=left} " 1line;

if 11 1le 20 then put / page ;
end;
run;

Figure 18. The Last Part of the Last DATA Step.

This concludes the processing of the text file. The results of this DATA step are show n at the top of the next page.
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Economic and Demographic Trends

The tables show important trends for both territories in the cooperative’s economy.
The periods represented in the charts compare projected growth rates over the study
pericd. The economic projections come from Moody's Economy.com and provide total
household data per county, total gross county product, real per capita imcome and
total employment. Energy use projections for the residential and commercial sections
are from the Energy InTormation Administration (EIA).

Summary
This past year has been a good one Tor Watts Up. The number of customers are up. The

sales in dollars are Up. Profits are also up. Everything looks positive. So, the
only question left for WUEC is: What's NOT Up?

Figure 19. The Report Summary

PUTTING THE REPORT TOGETHER

All three DATA steps are put into separate Macro programs.
1. The cover sheet DATA step is put into a macro program called %CoverSheet.
2. The first text section DATA step is put into a macro program called %Section1.
3. The last text section DATA step is put into a macro program called %L ast.
4. The PROC REPORT step is put into a macro program called %procreport.

The final part of the programis show n here...

ods pdf Tile='c:\ben\PRS.pdf"';
:CoverSheet;
ods startpage=Yes;
title;
szSectiont;
ods startpage=Yes;
PROC GPLOT DATA = WORK.sales;
PLOT SALES*YEAR [ WAXIS=AXIS1 HAXIS=AXIS2 href=&Myear chref=red;
RUN; QUIT;
ods startpage=Yes;
PROC GPLOT DATA = WORK.sales2;
PLOT SALES*YEAR / VAXIS=AXIS1 HAXIS=AXIS2 href=&Myear chref=red;
RUN; QUIT;
ods startpage=Yes;
sprocreport;
ods startpage=Yes;
%1ast;
ods pdf close;

Figure 20. The Final Part of the Program.
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CONCLUSION

Using some of the report w riting tools provided by SAS enables the user to create all kinds of reports. Here, the author
used some new and old tools in order to create the kind of reports needed by the end user group. One of the best tool
sets for creating SAS reports has been the ODS (Output Delivery System). This body of report writing tools and
capability is very pow erful and continues to grow. How ever, in the end, the tool needed to give the client their desired
report was our old friend, DATA _NULL_. When you combine some of the features of ODS w ith the DATA

step, you have a very pow erful tool indeed.
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