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Abstract

Some data transfer tasks reguire that data sets be in a flat
Sormat (e.g. ASCIl, EBCDIC). Producing flat files from SAS
dala sets necessitaies writing a program that formats the
data according to the contenls of the parent data set. If the
data set is to be reconstituted into a SAS daia set after the
transfer, then a program must be written to read the flat
Jile. Two appiications are discussed which address this
problem. One is a program which uses the output data set
from PROC CONTENTS to write two programs: one 1o
create a text file based on the original SAS data set and the
other to recreate the SAS dala set with formats and labels
infact.

The second application to be discussed is a one which
creates a SAS file layout based on a mainframe data base
JSile layout. Producing SAS data sets from flat files usuaily
requires that one manually translates a file layout into input
statements to be read by SAS. However, when the file layout
is provided in electronic format, this information can be
read and input statements can be generated using SAS.

Introduction

This paper is about two SAS programs which evolved out
of the everyday business need to create SAS data sets out
of text files and to create text files out of SAS data sets.
Both programs themselves write programs or parts of
programs which accomplish these tasks. One program
uses output from the SAS system's own PROC
CONTENTS as the basis of its process, while the other
program uses output from another data management
system to derive a text file's layout and create a program
for generating SAS data sets. The first program (parent)
10 be discussed is a program which generates two
programs {children) that convert SAS data sets to text
files and back again.

First Application: SAS Data Sets to Text to SAS Data Sets

The parent program named IOL_DIB.SAS uses the
output data set produced by PROC CONTENTS to
produce two children. One child uses a PUT statement in
a data step to write a SAS data set to text form. The
other child reconstitutes the original SAS data set from
the text file the first program creates. The second child
applies all the data set and variable labels and formats
and informats that were present in the original data set.
The PROC CONTENTS output data set contains nearly
all the information necessary to define each data element
sufficiently to represent them in text form. Below are the
PROC CONTENTS output and the parent and children.
Note that the parent program contains macro variable
parameters that allow the user to specify input and output
data set and program names, and other documentary
features of the child programs and data set files.
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Parent

*10l_cib.san > This program produced Proyraml for crsating ASEYII (or othar
TR h—tl Zilss from ses Sits 38t and Tesding said
filar buck inte sad dats Sati.

Mocw:  Humwzic defa will ba Tayrassdted in 1& lplﬂl. It
¥ou cehnot A115Mme TRAT 16 SPACSS L8 sdequate for youf
mmmric fields, then ihvestigete numezic fislds
with PROC MRANS.

inpue: w4 and
sezpor deta sat from Proc contents of SAS data mat

John Twenisxek;

f
$ot DIDOTEM paramaters balow, L.8. clisnc name, i/e dats sel akmEN.
PLOGTAM Prefix stTings, and defaslt nomeric display walae {zee CrétwAtd

i* Paswraters */

biet eliente SESUG Deme:/* Enter client descriptor </

lan dasge sasogl 1/% SAS daté set O.0ad £1le) S0 B4 coaverted to ASCII ¥/
Mat ossce sssngnaw /% EAC datc smt (.ewd £ile) to be Crested from ASCI */
/% More: This e shoudd differ from the origimal ¥/
/* detn set to pruvedt vWaTIWZiting the orsiginal date ¥/
3/* Thzee charncter prefiz to name genarated ha
i/~ Langzh of Nusmric fialds 1: sisumed to be 16 4
3/* Progzaomer's (usez's) TARw -

1ibname cmh ".°p

options passs 128132y

Proc contants Aatasdw.Ldset NOpTINt Sutennd;
ron;

ProC SOTT datqacns} by wernum: Tani

I
* COMpOte 24COTA length =/
date _nall_s
et ond sadelant;
Tetals
lrecleont 07

]

1f type=l then ireclont-lrsclontsGnumlengs

1f typeei chen lzwclcat~lreclont+lengthy

Af larcel then dos
call wymput ['Lreclent'. left(lreciont))s
call wymput ('datlabel’, trimimemlabel));

zan;

4
7* writs sutpot program to creats ASCII file ¢/
asza _noil 3

fls *iproname . _dia.sas* lyecl=00:

s
=wgpronsbe. @2s.sas > Thiz program crestes ASCIL data met from £AS data set. =
17 "éclient” /
17 “satlansl”

i
- inpot: sdaez..sad -t
- oULpnt : ST ..THR “
“f
‘M wuw. e, i
“1ibnape R ° %y !
'MM H=E$ 11=132; <!
'MI _noll s !
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. ast  deh.idiety 4
v put -
1
/% eod of put 4
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sat one exdelast
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acpos §7.
)
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1
1apal
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o) wich in Fyoent”
7
atpowndT i irram(lefc (poazrien}) »
ot
917 atpos @31 naws;
1Y typewl then positisn=poaitienvinumlengs
1f types2 than positienepaaitionslengths
1f imatel then
put
- M -
“zuny -

i
Tuny

/% Finiek writing cutput pregram ro create ASCII file o/

!
1% WELte GULPIR program to read ASCII fils */
date _mall

-t
£1le “spronams. d7b.mas” )recied;
put

*fipronane. d2b.sas > This program creatss SAE Dats sar from ALCII dots met.”/
T "kclient” /
117 "edatlabel” /

s
- input: Ldest..TxT *l
" oUtPUT: foset . .asd 4
- .y
"Jakn Inn.l.anh, Snamn =l
“libnoze dnh *.'2 =4
"optione pa=£0 la=132; 4

it

'MI drt. ionet {Ladele " ﬂtllhll‘l; *f
infile ““idset..tXT uocllll.uclm misscvar pady -
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2

leng M.
1
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A typeaZ than langw's’)icEimlefk Qangthi}Ii'. "y

L3
117 name 35 langy

1 lasuel then

ot
. " "t
- inpat -

”
/% end of put %/

m pall ¢
f1ls “ipzoname. dWoh.sas* mod;
ot ona andwlast;
angtn

peastian 8.
atpan A7
Teadime

ranyp 83,
I

po1ition 1
’
iabal
poait1on="PO418100 of VAT1ab1s on Record”
atpor="Podit 106 With § Soncstenstad in Frent'
Formet

stpos=§' | {tzin(left (peritionl)s
Af type=i then zdtyp='#':
alee sdtyp~tty
if formmteett then veadfmetrim(left (formmt]] | ITTIMEISLT (Lengendpll™. "7
Af cypael then lezgob=inumlsags
1f fhcmtes then resdBecdtypditcimilelt (langthiiilc.y

puc
927 nepon 025 nanm $23 readfres

12 cypawl thien positionsposition+inmalengs
12 cypas? than positisnwposition+langthr

Af lustel Then
put

" "t

- fermat -
"

zans

data u.ll ;
ile “Eprohite. Jib.bas™ MmOds
m one sad=lasts
dength
outixt 910,
:

out It~ "Outpet Toomet'

Ll
if forwat®='' then outOut=trim(left (formt]) | |trim(lett (formesl)) (¢*.*
tiezimileft (Cormetdl ) ;
1f formrce'' and fommrtl®=0 then dor
outfetwtr i Latt (Zormet 1)) 117, ' 1 [ERIMII4LT (ToTitd)) 2

andy

if formmtlced then pot 017 name $27 cotlmes
12 lastel than

put

. " 'I
- Anforme ~
E2s
uh;
data _null s
#1378 “spronams._42k.ean” mods
sat one AnSelAREr
Japgth
Aintwe 810,
i
lapel
infake"Input Format

¥
if ANTOrTAT "t THAD INTERErIM{lafE (informet)) | (Tim(left (Lnfoumll)
{1°.* 1 1ceimtlate tinfommd) ) #
1f infermsts'" and informl-mp thed da;
IRTMEeTTIMOIARE (inZorm)) |4 ', ¢ | jEzsmilee (inCormi)
and;
11 informic=d than put §17 neme @27 infer;

1f lasts) than
pat
1 4
- labal -
Er
xuny
data null s
file “spromame. RD.ead™ mod;
tet one endelast;
Label=corprass (1Ab&1, '""') 5

put
117 nam "=t *1* label "'"

”
if lamt=) than
pus

. . M
“rumg -
“prog centents dete=dvh.tomst; zunz -
“proc prins datawdeh.iosst (eba=25); zun; -

£
rung
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Child #1

“ses_d2a.sas > This program creaces ASCII daca et from SAS data set.

SESUG Demo
Train Staff Times to Departure

input: sesugl.ssd
output: sesugl.txt

John Iwaniszek, JRI;
libname dmh '.":
eptians ps=50 11-132

data _pull_s

£file "SesUGL.LXL” 1lracle3ia:
sat dmh.semugl;

put

a1 EMPNO
817 EQ_RTDE
073 POS_RIDE
224 RATERTYP
@28 RATEMING
84l RIDEDT
957 RIDECODE
a%3 RIDETYPE
aes RIDEECUR
a8 EMPDIV

[ X3

Child #2

*se3_cd?b.sas > Thia progran creates SAS Data set from ASCII data aet.

SESUG Deme
Train Staff Times to Departuse

input: asesugl.txt
output: sesugnew.ssd

Jehn Imts:lk m
libname dmh
options ps=£0 Jl-122

data dmh.sesugnawl{label="Traln Stafl Times to Departurs’};

infile "sesugl.txt™ lreciweS9 misaovar pac;
Jength

EMPNG 8.
tQ_RIDE $6.
POS, _RIDE 1.
FATERTYR 51.
RATEMPNC 8.
RIDEDT 3.
RIRZCODE 46.
RIDETYPE 85,
RIDZACUR 5.
EMBPOTY €.
input
[ }8 EMPNO 16.
a7 EQ_RIDE  §6.
423 POS_RIDE  §1.
azd RATERTY? $1.
25 PATEMENO 16.
[-13} RIDEDT MMDDYYS
457 RIDECODE 56.
463 RIDETYPE §5.
a6 RICEROUR TIMRS.
as4 EMPDIV 16.
format

RIDEDT HMODYYS .0
RIDEBOUR TIMES.(
EMEDIV 5.2

i
informat

RIDEDT MMDDYYS .0
RIDEROUR TIMES.O

labael

EMPNG ='Employes Number °*
EQ_RIDE ="Eguip. - Chack Ride '
POS_RIDE ='Posl. - Check Ride °
RATERTYP «'Ratear Type *
RATEMPNO ='Rater Employses MNumber '
RIDEDT =’Completion Date '
RIDECODE ='Code '

RICETYPE ='Type '

RIDEECUR ='Total Time Pre-LOFT '
EMPDIV =" 7

i

run:
PrOc dmh , : ron;
proc print dat;-dmh :Isugmu {ehze28) : run;
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Word of Caution

The user should be cautioned that there is nothing
inherent in the PROC CONTENTS output that exactly
defines the maximum number of characiers or places a
numeric data element possesses. A numeric data element
with length &. may be one digit long or it may be 32
digits long. In order to allow for this ambiguity,
I0L_DIB.SAS (the parent program) contains a parameter
in the form of a macro variable that provides a way for
the user to set the length of all unformatied numeric data
elements. This parent can be set at the top of the

program in the parameter section.

The second exception presents a more difficult problem
and appears not to have as neat a solution as the first.
The programs written by IOL_DIB.SAS do not preserve
the true values of numeric data elements which were
previously formatted in the data set. For example, the
number 10.2366 may be formatted in a data step to
conform to the format 6.3, Under this format 10.2366
will appear as 10.237.

If the user keeps these two issues in mind and also keeps
an eye out for unforeseen problems, then the parent
program will perform perfectly and may be a useful
addition to the SAS user's toolbox.

Second Application: Text to SAS Data Set

Everyday business may require the need to read
electronic text files into SAS data sets. Often these text
files are produced from an application that can also
produce an electronic representation of the data layout.

In these instances, SAS can be used to create an INPUT
and LABEL statement that can be pasted into a SAS data
step and will form the foundation of a larger SAS

program.

In order t¢ write a program that uses an electronic layout
file to write INPUT and LABEL statements, it is
necessary to perform three general steps:

1. Study the layout file to determine SAS format
equivalencies.

2, Identify other benchmarks, such as labels and
variable names, in the layout file to be used by the
program that produces the SAS code,

3. Edit the SAS code that results from the parent
program. The data base application that produced
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the data and layout files may have significant
incompatibilities (long variable names, for
example)that only a human can resolve efficiently.
This final step is very important to verify that the
program will work as expected.

Example
A file layout produced by a non-SAS data base

. . .+
application is shown below.
empne (06 Employea Numbar
1n x({25}) Last Nape

#n AL First Nama

sex X dex Code

&80 x EEO Code
birthdate 8{06}) Birth Date

age 23 Age

location X103 Wark Location

promorgsnds X
prmorgtitls  X(25) Prirmary Organizaticn Title

Ic x(8%) Jab Code

time_in job  S{(NVI Time since effective dave of Job

rate 2({5)V99 Pourly pay

salary 9(7)vss Rate * 2080

service 99vy Length of time of Digital employment
prop_grd_move §99 signad indicator of acvesest Ln pay grade

Prinary Organizsticn Cods

In the file layout above, an 'X' indicates a character
variable, while a '9" indicates a numeric variable. The
number in parentheses indicates the length of the
variable for variables with length longer than 2. A"V’
indicates there is a decimal place for numeric variables,
with the number of digits after the decimal indicated by
‘9's, In addition, there is a variable with a format 'S99
which is a numeric variable with a sign (+/-) preceding
the number.

Also note that the variable name appears in the first
column of the file layout. The variable names were
transferred into the INPUT statement as they appeared in
the file layout and edited later. The format of the
variable begins in column 15, followed by a description
of the variable in column 27.

The preceding analysis of the file layout was used to
write the following program. This program writes a SAS
program containing INPUT statements and LABEL
statements,

Parent

7* CRINPUT.3AS b3
/* Create SAS Program to input data by reading file layout */
f* Cresate Labels for variables from variable desaripticns */
/* Input: L¥OUT . 9AS L7
/* Qutpot: INPUT.SAS )
/* Znter Name of Pragram You Mant to Create */

klet pgm = INPUT;
/* Enter Name of Fils Layout -y

Slet layout = lyout.txr;

DATA layout {dzapelaglen):
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/* Resd Record Layoukt */ ~

/+ determine starting positicn of variabla */
Zetaln stare;
1f _n_ = 1 then start = 1;

J* zead file layout */

infile "&layout”:

input @ 1 variable $13.
als type § 1.
416 length § 7.
Q27 deac $40,

/* deternine typs of variable */
if type = 'X' then char = 'S':
1f cype = '9' then char » ' ':
if type = 'S’ then char = ' ';

/+ determine whether format incluces a parsnthesis )

¥+ determine column pesition of closing parenthssis (1f one exists} */
checks')";

whereck=index [Length, check) s

4E wh %> then h LH

7% datermine length of variable */

if length=' ' chen nlengthel;

elsa if lengthw'9’ or length="X' then nlength=l:
elss if langth='59" then nlength=3:

/* cetm langth of char variable if foruat includes a parenthesis */
7% this szampla assunes a naximum length of 99 */
alse 1f type='X’ and

aubstr {length,1,1}="{" then nlangthwgubatx {length,2,max-2];

/% datn length of pumaric variable */
eige LE type="d' then deo;

/* catn whether there is a ‘V' indicating a decizal value */
looke'V':
whexe—index (langth, look) ;

7+ 1f na *V' - detm length from ancunt in parenthesss */

1# whers=0 than do;

1f substr(length,l,1)="{" then nlangthwsubstr {length,2,max-2);
end;

% 4F 'V' then daternine length of variable */
/% {in this example, ASCII data does not include '.'} */
alss if wheredD then dao;
/% if format does not include paranthesss */
1f supatri(length,1,1) ne '{' then do;
nlergth=length(substr [length, 1, whare-1}} + 1+
length{substx {length,whare+l});
decelength (substr(length, where+l)}; /¥ detn length after decimal */
end;

/* if format doss include parentheses */
1f substrileagth,1,1) = '{' then do:
nlength=aubstr{length, 2, max-2) + length{substz (langth, where+l)}:
decwlength(substr{length, where+l)) s
end;
wnd;
and;

7* create character varisble tc contain length after decimal */
length cdec $1;

concedac;

Aif cdec='.' then cdeg=' ';

/+ determine starting position of variable */
laglen=lag{nlength}:

if _n_=1 than output;
wlse do;
start=start+laglen;
autput;
and;
run;

/* output header for program */

data null_;

file “epgm..sas”:
put 31
NASEE 468 vt
e 468 **/" /
A as8 st/
NAd a8 /%
*/¢ Input Data 5et:’ as8 '/t /
'/* Output Data Set:’ @68 '/ /
AN ass '*/ /
14
@1 *=** Add Libnare here;'
i’
21 'DATA it
@3 *INFILE A
it
Feturn;

ron;
/* Qutput INEUT stataments */

data _aull_:
set layout nchs=lastobs:
file "Cpgm..ana" mod:
1f _p_ = 1 then
Put @3 'INPUT @' @10 start 3. @l3 variable 528 char @29 nlangth 2.
'Lt cdec @33 '/* T desc 873 ' /7
elss Lf n_ = lastchbs then
put @ @' @10 atart 3. 614 vartable 928 char 829 niength 2.
T.t edec B33 '/* " cdeac 873 ' /7




£ 83 tipity

*loe do;
put @3 * @' 210 start 3. 914 variable @28 char @29 nlength 2.
T.' cdec 833 /T desc @73 ' v/
ond;
retorn;

xun;
/% Output LABEL stataments »/

data _nul].__;
aet layout noka~lastobe:
File "&pgm..sas" mod;
12 n_ =1 then
put /
@3 'tAaBEL’ 410 variable 024
elae if n_ = lastoks then
put @3 ' ' 410 variable §24
/a3 z

Ty
HEE

T='" @26 desc 365 "'";

=t @26 desc 965 "'"

put #3 ° ' 210 variable §24 "='" 926 dasc 465 "'";

J* Output statsments to provids contents of datx */

date null >
file "tpgm..sas” mod;
put /
81 'PROC CONTENTS; ' / @1 '"RON;';
return:
run;

The program above produces the following program:

Child (before)

J* INPUT )
il */
L 7
I *
/* Input Data Jet: */
7* Ouzpur Data Set: -/
I *
**%* Add Libname hers;
DATA H
INFILE H
INEUT @ 1 empno §. /* tmployes Rumbar -/
4 7in §28. /* Last Nane «/
a 32 En S1%. /* First Nane */
a 47 sox $ 1. /* Sex Cods Wi
@ 412 ema $ 1. /* EED Cadw *7
@ 49 birthdate 6. /* Birth Date *
@ 55 age 2. /* Age «t
@ 57 locaticon § 3. /* Work Location *
8 60 prmorgcode $ 1. /* Primary Organization Code ./
@ 61 prmorgtitle §25. /* Primary Organizatien Title +/
@ B6 je 9 5, /* Job Code *
@ 91 cine_in_job 4.1/* Time since affactive date of job b4
@ 95 rate 7.2/* Sauxly pay -/
2102 salaxy 9.2/* Rate * 20%0 !
8111 service 3.1/* Length of tims of saployment */
8114 prep_grd move 3. /* Sigred indicator of movenent in pay g */
LABEL ampno ='Esmployss Nutber '
in ='Last Neme v
fn ='Firgt Kame '
ELH ='Sax Code v
L) ='EEQ Code .
bizthdate ="Birth Date N
age ='Age :
lonation ="'Hork Location M
prmorgcods ='Frimary QOrganization Code t
prmorgtitle ='Primary Organization Title .
e ='Jeb Codé '
time_in_jeb  ='Time since affective date of job '
rate ='Rourly pay .
salary ='Rate * 7080
service ='Langeh of time of smployment *

prop_grd move ='Signed indicator of mavemest in pay grd'

BPROC CONTENTS;

RUN;
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The program above can be edited to include variable
names of the proper length and any comments. The
following program is the result of such editing.

Child (after)

/* PRead data provided P¥ XYZ Corporation ‘;
i~ *
7 «f
i~ *
7+ Input Data Sat: xysz.dat ./
/* Output Data Set: hafImann.ssc */
i~ */

librame hIm ‘\hra';
optiong ps=50 la=132;

DATA hra. hoffmann}
INTILE "xyz.dat' lreclel3d;

format bdate mmddyy6.:

INPUT @ 1 empno €, /* Pmployse Number L
[} 1n 525. /% Last Name v/
932 fn $15. /* Firet Naoe “f
q 47 sex 8 1. /* Sex Code v
& 48 ewo 5 1. /¥ EEO Code !
@ 49 bdate nmddyy6. /* Birth Date WA
@ 35 age 2. /* Aga L7
@ 37 locatien § 3. /* Work Location A
9 $0 prmorged $ 1. /* Primary Organization Code +
4 €1 prmergtl 525. /+ Primary Organization Title L
a4 86 jc § 5. /* Job Code +!
@ %3 timeinid 4.1/* Tire since affactive date of joh +
B 95 rats . 7.2/* Bourly pay */
Wi02 salary 9.2/* Rate * 2080 */
0111 sarvics 3.1/* Length of time of employment +f
9114 propgdav 3. /% Eigned indicator of movesent in pay g */

~"Employse Numbez

1in ='Last Name '
fn w'Firat Nama .
sex =" 5ex Cede v
‘uo «’EED Code 4
belnta ='Birth Data 4
age - '
locaticn «'Nark Locatien .
pracrged w'Brimary Organization Code ’
pracrgtl ='Brinary Organization Title N
p «'Job Code '
tineinib ='Tine since effective date of job M
rate ='BOUELY DAY '
salary ='hata * 2080 . '
sorvice ='Length of tine of saployment .
propgdev ="Signed indicator of movement in pay gra’

Conclusions

The process of translating a file layout into input
statements to be read by SAS requires some time. Itis
therefore not efficient when the file layout is brief.
However, for lengthy file layouts, it is particularly useful
to have the input statements generated automatically.
Also, this process allows for simple maintenance in the
event the layout is changed.
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