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Abstract 

The Fonnat Procedure enables users to 
quickly and easily improve the appearance 
of reports and graphs, process data unique 
to their computing environment, and 
dramatically improve the programming 
efficiency of their application. This 
Beginning Tutorial will provide real-life 
examples and tips on putting PROe 
FORMAT to work. 

Introduction 

The power and benefits of PRoe 
FORMAT can be easily overlooked by the 
beginning SAS/!) user. This procedure 
empowers the user to rapidly improve the 
physical appearance of text and graphical 
output as well as the programming 
efficiency of the application itself. This 
short paper examines both of these 
benefits and clarifies how PROC 
FORMAT can help deliver more 
meaningful and understandable 
infonnation. 

What are Formats and Informats? 

Fonnats and infonnats enable users to 
control the appearance of data in reports 
and graphs as well as control how data are 
read by the SAS System, respectively. 
The SAS System supplies numerous 
fonnats and infonnats to read in and write 
out date values, binary, ASCII, EBCDIC, 
etc. The FORMAT procedure allows 
users to create their own formats and 
infonnats and integrate them with those 
supplied by the SAS System. 
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Fonnats allow more meaningful character 
or numeric representations of underlying 
data. As an example, your company may 
store information about departments as a 
series of characters or numbers. At SAS 
Institute, the Atlanta Regional Office is 
included in department SM6. This short 
abbreviation is more efficient in tenns of 
storage requirements, but is more difficult 
to understand in a report. In the report 
itself, you may wish to use a long 
description such as "Atlantic Coast 
Region". 

Informats allow the SAS System to 
interpret the underlying or raw data and 
read it into a SAS data set. Dates are a 
good example of this. Suppose your date 
infonnation is stored in a flat file as 
"10/01/96". You could easily read this 
string as a character field using the $8. 
infonnat. However, that would not really 
be a true representation of that data. Often 
it is necessary to subtract one date from 
another to calculate the number of days. 
This could not be done accurately if the 
variable was a character value. Therefore, 
it would be better to use the MMDDYY8. 
informat. Uris informat allows the SAS 
System to understand that the field is a 
date value and that it needs to be stored as 
a numeric value, even though the field 
itself contains "f'. 

User Written Formats and Informats 

The FORMAT procedure enables users to 
create their own fonnats and infonnats 
that will more accurately represent data 
unique to their computing environment 
Let's use the example above for the 



various sales and marketing groups at SAS 
Institute. 

If you know the names of these groups, it 
is a simple matter to type the full name as 
you would like it to appear and equate that 
name with the three character abbreviation 
found in the data. The program in Figure 
One illustrates the creation of the 
$REGION character format" 

l.ibnD, aytna 'C:\Clla0611\ ... ug' i 
optians 'fIltH8rChll(.".'UJ; 
proc 10,.at library-.yflltl-; 
value Sregj.on 'SII" - 'Ilid-Atlantic' 

'SII2' • 'Midwest' 

.... ; 
Figure 1 

'SII3' • 'MetrD Hew York' 
's.M' • 'SOU'tM •• t' 
, S1115' • I Independent· 
'SIS' • 'Atlflntic Ca .. t' 
• SII7' • 'Nortu.st • 
• S118' • • OhiO YalJAoY' 
• S119' • • Rocky Mountain' i 

The OPTIONS statement sets the Format 
Search (FMTSEARCH) option, telling the 
SAS System to look in MYFMTS library 
for user-written formats. The use of the 
LIBRARY option on the PROC FORMAT 
statement permanently stores the format 
for future use. 

In just a few moments you have been able 
to create a format to transform the report 
depicted in Figure Two into the more 
visually appealing report shown in Figure 
Three. 

The SAS Byst .. 

OIlS R£GICIt IlEVE/lUE 

1 .. , 88S7439 

• 8M2 ...... 
• SIS ....... 
• - , ...... 
5 ... .. -• - ,.OO95t 
7 SI7 1168989 ... , ...... ... 1632555 

Figure 2 
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Revenue s..ary 

OIlS IIEGIDIt REVEII\J£ 

Iid·Atlantic $3.937,"39 
...... t $94$,638 

• Metro New York $2.988,565 
4 SOUthtiast: $1.&00.899 

• Independent S355,OI 

• AtlInt1c Coast $1.800.951 
7 North •• st $1,166,988 

• Ohia Valley $',689.565 

• Rocky lIountain $'.832,555 

Figure 3 

This example uses the $REGION format 
along with a SAS supplied DOLLAR 
formatii . The report was created with the 
PROC PRINT program shown in Figure 
Four. 

opt1ons 1&-79 PIaS6 nodate nonUiber 
" ... arch-(qt •• , ; 

proo print data-snug.regionS; 
fOl'llU region $region. revenue dolbr10. j 
title 'Revenue sw.ary'; 
runj 

Figure 4 

Simply adding the FORMAT statement to 
the PRINT procedure can quickly and 
easily improve the appearance of the 
report and provide greater information to 
the recipient. 

Formats can be permanently associated 
with the data set itself by using a 
FORMAT statement when the data set is 
created, through the DATASETS 
procedure, or interactively through the 
V AR window shown in Figure Five. 

iBm 
61111S 

Variable Length Fnat 

61111 $3 SlEliIIll. 
IEVEIIE 8 IIII.I.MIO. 

FigureS 

Infllnlllt Key Label 

N liegian 
H fIeoIeme 



Building Formats from Look-up Tables 

The report in Figure Six contains item 
numbers that are rather difficult to 
interpret. This report would be much 
easier to understand if it contained product 
descriptions. 

$a!eSReport 

It .. 
Sale. 

000001)2 228.07 
4184171 1800.00 
418418' 470.40 
4184623 1478.40 
4184881 SO.6t 
41$4$92 177.12 
4184700 1320.00 
4184723 8136.00 

Figure 6 

Most organizations have look-up tables or 
other data sources that are used to store 
this type of repetitive information. While 
the SAS System can utilize these data 
sources as look-up tables, creating formats 
using the Control Data Set (CNTLIN) 
option is a more efficient solution. 
In the sample printout in Figure Seven, the 
look-up table lists the item number and 
the corresponding item description. You 
can use this data set to create a new format 
called $PROD to be used in reports. 

The SAS SyStell 

OIlS mM IllIDESC 

1 0000001 IIlSCELLAltEDUS SALE 1 
2 OOOllOO2 IIISCELLAIIEOUS CGP SALE 
3 DOOOOD3 IIISCELLMEDUS SALE 2 
4 '000001 .·SHELf, aonou 
• '000002 WP-SHELF BOTTOM. 5/6000 EXP 
e 1000514 ~Yt SUPSHEET. 8000/9000. 1992 
7 , ...... tuIIIY I PACICABING COST F I CB 900 
8 1110001 KIT • Ir8C 

• 1110003 Kn -COOlClNG ZONE POP CLIPS 

" 1112803 CARD - PRECISION FUIIE 

Figure 7 

First, create a small program to rename 
ITEM to START and ITMDESC to 
LABEL and create a new variable called 
FMTNAME. The sample program in 
Figure Eight will create the CNTLIN data 
set with the new variable names. 
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111m ... leaug 'O:\deJI0611\sesug'; 
libna •• library 'c:\d_0611\aeaug' j 

/. SORT ntE DATA BY :nEU NUUBER '* J 
proc $OM: dau-Msug.product out-produc:t nodupkey; 

by itellj 
I· MTA STEP IIEIIAII!S 1t .. AND 11:adeac NID CREATES fatnu •• / 
data prodfon (renue • (itH-lurt 1t11C1lScaJ.abel» i '* CNTLIN IS 
-"/ 

set procIUCt; 
by it •• ; 
if firat.it .. ; 
flltnue.'$prOd' ; 
run; 

FigureS 

Running the program in Figure Eight 
produces the data set in Figure Nine. You 
have all the necessary variables required 
of the control data set (i.e. START, 
LABEL, and FMTNAME). 

DIS STNIl' vsa 

0000001 au5CeLt..M!OUS IW.E 1 'prod 
0CXI0002 IIl:sctLLMEOUS COl' tW.£ SIK'Od 
00CID003 MISCIUMIOUS SI\LI! 2 IPf'Od 
10D0001 W4Het,.F, 8OTTOI $prad 
1000002 w.8Het.J'" 801TOII, 5,eooo EXP Ipt'Od 

1000514 OfMtJ', $l.IPSHEET. 8OOO/9OOD. 1992 'pt'Od 
1I11III543 DUIIUY, I"ACUoQJIG COST FI c::a lIDO Sprod 
11tOOO1 KIT· Me Iprod 
1110C103 KIT.COOKING ZONE flOP CUP$ 'p!"IId 

Figure 9 

Now you can execute the PROC 
FORMAT statements in Figure Ten to 
create the $PROD format. Notice that you 
simply use the CNTLIN option to specify 
the input control data set to feed 
information to the FORMAT procedure. 

/ .. FORIIA.T PROCEDURE USES cntltn OPTION OR A eotmQ. Oot.TA SE'T 'TO 
FeEO IHFCIRIIATION ., 
proc foraat 

.1\tlinopI'odf .... 
liDrary-lilJrary ; 

run; 

Figure 10 

By using the now familiar FORMAT 
statement in Figure Eleven, you can 
quickly improve the report, making it 
more appealing and understandable. The 
reformatted report is shown in Figure 
Twelve. 



options fatsearcn-(8eq. nodate nonuaber 1s-79 ps-S6; 
title 'Sales Report'; 

proc print dat'-IIeauQ.nawlalu sp11t.··· noon: 
vir it .. sillS: 
10ntat J.u. &prod. H1es dollI.r10.2; 
label it.. - 'U .. ·o..cript1on' 

sal.s - 'SIlAs' . 
run; 

FigureU 

ft. 
Description 

UISCEUMfOlIS CGP SALE 
EUROSTYLE TOOL SET 
DELUXE CHAClME TOOL SET 
4" HW'TER 
16IIITaI 
DECK PROTeCTION PM -... COVER 

FULL LENGTH COVER 
ELECTRIC fAN 

Figure 12 

Sales Report 

Sale. 

$228.07 
$1,800.00 

1470.40 
$1,478.40 

1150.61 
$177.12 

$1,320.OD 
$1,344.00 
$1,122.00 
$8,136.00 

The benefits of user-created formats are 
now becoming more apparent. Some 
advantages not visible in the report are 
improved computer performance and ease 
of applying the format to the report. In 
more traditional look-up table scenarios, 
you might have been required to write 
code to physically reference the look-up 
table and perform a join or merge to 
extract the long descriptive information. 
The $PROD format enables you to simply 
specify the FORMAT statement in the 
procedure and the SAS System does the 
rest. 

The $PROD format is also easy to 
maintain. If the look-up table is updated 
on a regular basis, simply rerun the 
CNTLIN example program above to 
capture the new descriptions. 

Creating Templates for Formats 

Often numeric data are more accurately 
represented by embedding spaces or other 
special characters within the. data values. 
The PICTURE format enables you to 
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create a template for printing numeric 
data. 

The next example contains sales figures 
for various cities in dollars. Although it is 
important to store the data to the penny, 
most individuals who need summary 
information would prefer '$1.2 million' to 
'$1,200,000'. Chart One shows the sales 
figures using a DOLLAR format. While 
the information is accurate, large numbers 
can sometimes be difficult to comprehend 
quickly. 

.... 

Chart! 

The program shown in Figure Thirteen 
creates a PICTURE format called 
MILLION to transform large numbers and 
make them easier to read. 

proc fortl.t ltbrary-sesua; 
piCture .Jll1on low.Il1gba·OS ... • 

( prefix-'S' .U11 •• OOOO1,; 
run; 

Figure 13 

The "low" and "high" keywords enable 
you to define the format for the entire 
range of data values. The PICTURE 
specification indicates that the values 
should be displayed using the template of 
·09.9M'. Any non-zero digit is used to 
retain leading zeros. The "9.9" indicates 



that only one leading zero is to be printed 
(in case we have values less than $1 
million) iii. Any other characters print as 
specified in the PICTURE. The ''prefix'' 
specifies a leading character or set of 
characters and "mult" is a multiplication 
value to move the decimal point or 
otherwise scale the data to fit the picture 
template. 

As in previous examples, the FORMAT 
statement, shown in the program in Figure 
Fourteen, applies the newly created 
MULION format to the data. This 
transforms Chart One (using a normal 
DOLLAR format) into the new chart 
shown as Chart Two. 

proc: gc<bar1: dat.-seaug.c:ity; 
vbal" city I 

..... x1a-axU1 raxi .... xid 
widttia6 paUerlWl .. 1cIpo1nt 
type-sul su.varQaleaWl; 

10,...t salea. 1Iilllon. j 
label rue ..... Sales' 

city. 'City'; 
run; 

Figure 14 

.... 

__ los_""'.,... __ 

Chart 2 

Chart Two can be quickly interpreted 
without having to count the number of 
commas! 
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Information About Your Formats 

After having created all these great 
formats, you may need to print a listing or 
create a file of the format descriptions. 
Perhaps you have forgotten the specific 
ranges used or maybe documentation is 
needed of the formats to provide a record 
of a project or to inform other users. In all 
these instances, the format library 
(FMTLIB) or page (pAGE) options enable 
you to extract information from the format 
catalog and create printed output. 

Figure Fifteen shows the use of the 
FMTLIB option to create the output in 
Figure Sixteen. Figure Sixteen shows all 
the formats stored in the 
SESUG.FORMATS catalog (the $PROD 

, format was not saved due to its size). The 
information consists of the format name, 
number of values, other statistics about the 
format, and, finally, a listing of the actual 
range of values of the formats themselves. 

I pro. fora., 111>r.,.,.. .. ug f1lt111>; 
run; 

Figure 15 

...... , ME: .U.ION tsmlI: , ....a.VAI.IIB: , 
.. L81mf: . MIl UIIIIIII: .to DEfM,lLT LEI'IPI ill ....z:l: SID 

..... I" juIa (IIIiR. IS.l1 "-':"'.SH~ 

"" " .. .... " F .,OOCIOI 

ralMT"':~ UIIIIIIl M ...... OF~: • 
.. LBICIT1I: . W LDImI: 40 DEFM&T I.fIIJ1JI .. ""Zo • 

i""" .. ..... (ftJI ••• n _:10:1211:11) 

~ ~ 
1I14..,\t1A!at1c -. 

~ ~ ..... --_. -- ~ ,-- ............. - ., 
~:=~ - -- - --

Figure 16 

Sometimes you might prefer a SAS data 
set containing the information about your 
formats. The output control data set 
(CNTLOUT) allows a SAS data set to be 
created to store all the relevant 
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information. This is also a good way to 
feed information into a data dictionary for 
use in a data warehouse environment. 

The program shown in Figure Seventeen 
uses the CNTLOUT option to create a 
data set called SESUG.FORMLST to store 
information about the SESUG.FORMATS 
catalog. The printed report in Figure 
Eighteen shows the contents of this newly 
created data set. 

pnx: 10 .... t l1brar-y-aelug cntlout .... ug.10,..18t; 
pl"OC print; 
runj 

Figure 17 

, , 1IlUJlII'" .1 .. _.w 

• . , , . 
A , 

II II It G 
I A ~ T 

IoIDSIU,UI.1IDCIIft 

, 
• •• , t: T ! r 

JOY ;II ;II " 
L I , eeL 
LTELLO 

I _ _ ... 1WI...u:1MtJc 
It ...... a c •• 

allElllCll __ ...... ,,,,,t.,. 
.. IIIDUIII tID aD 1Irt1'll"'~ 140M , • IIIIOICII __ ~ t40MI • 

llIIOlCIII __ I~I 140'.'" 
, M!OlaI _ _ M1Intilc ClIIIItt t 40 14 I • 
allElmlll _. _...ut 140M'. 
• ____ OIIioftUay , olD ,. , • 

'0 _ .. _ -., -..tIl , .0 ,.. '4 

Figure 18 

• _ 0 a I • 

. -. -.­. -.­. -.-
o c:: •• 
o c •• 
o c •• 
It C • II 

o c " • 
o c •• 

The information stored in 
SESUG.FORMLST is the same as that 
produced by the FMTLIB option. Now, 
however, a portable electronic record 
exists that can be used to facilitate 
application development or otherwise 
augment a report. 

Summary and Conclusion 

In this short discussion we have covered 
the main points of the FORMAT 
procedure. First, we defined both fonnats 
and informats and how these powerful 
tools can be used alter the physical 
appearance of our reports or to more 
accurately read in and process raw data, 
respectively. Next, we continued with 
several examples desipted to give an 
introduction to the capabilities of this 
procedure. Finally, we examined 
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generating reports about the formats and 
informats themselves. 

To many SAS users, the format procedure 
helps expedite the process of information 
delivery. With these examples, you 
should be able to apply the concepts 
discussed here to your own computing 
environment. 
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