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1" ABSTRACT 

Sivilll money i.uppermo.l iJ1111e miJ1dlo! DP m8l138ers. Inelile 
SAS Syllem i. c:enail11y a "programmer efficienl" 1001: minimal 
SAS code is requiree 10 perlorm IradiUonaJIy code inlell.ive 
lists. GralificaliOll IIId IIId resulll are immediale. 

A familiar qUOleou .. e.lllballbe SASSysiem iseasylOuse.lIld 
jusl al easy 10 abuse. Because Ibe SAS SYllem i. becomilla 
illcl"easiJ1aly popular as a developmelll 1001. it is essential 10 
evatuale lecb.D.iques lor ill efIeClive use. Tbis IUloria! will 
deliJ1e efliciellCY, .ullesllaClorslo be consideree ill measurilla 
efficiency, and provide comparisolll ct lecb.D.iqUeslbal improve 
etticiency. 

A primary area wbere Ibe SAS Syslem can be used more 
efleClively is 110. II sbould be nOled Ibat over 90 s of Ibe 
proc:essiJ1llime in allY given program Ulvolves reading and/or 
writillg dala (reference I). Tbi. IUlorial will illuslrale Ilow 10 
avoid Ul1l1ecessary 110, milllmiZe pass •• 0[ Ibe data. and conlrol 
read-wrile loop •. 

These efllciency lecb.D.ique, also .... i11 be discussed in Ibe 
conle:rl of Ibe various resources intluenCilla soflware develop­
ment: developmenl personneL maiJ1lenance personnel CPU 
lime. clock time, regIOn. and space. 

By demollllralilla lbe collsavillas iJ1111e DATA SII.p alone, il is 
bopee Ibal users will realize Ibat allern&live lecb.D.iques are 
available and sllould be evaluated inllleir approacb 10 accom­
pU.billa last. witlllbe SAS System. 

2. DEFINING EFFICIENCY 

Tile diclionary defilles eCliciency as Ille ralia of efCective or 
useful oulPUllo Ibe inpul ill any SYllem. Inlbe conlnl oC our 
industry alLd inlerells. elClciellCY is Ibe 10lat inpul (or re­
sourcesl cOlllumee or ulilized by allY syslem or program as 
compared 10 some standard .uell as an nislilla proeram or 
IYslem. Our major concerlL IS accompUsbll18 specific lasts wilb 
mil1imat resources. 

This deCilLitiOll i. relative, iJ11i1l1l1 of Ibe resource. tilled above 
alLd IWO olber critical elements: frequellCY 0[ use alLd main­
lainabillly. As an eumple. consider a cost-benetil analysis of 
1 .... 0 programs A and B. Program A COIlS $ I 00 10 run wbile 
program B COSlS $1.000 to run. ilLilially you migbl conclude 
Ibal prOllram A is "cbeaper". Yel. wben you coosider lbat 
program A is run dally and prollram B yearly, il is clear tllal B, 
on an annual basil, is less expen.ive. Because program A is run 
so Crequently, mare lime and money sbould be iJ1vestee iJ1 ita 
developmenl: it is criticallbat it be as efCkienl aOd lII.aII1taln­
able as possible. 

Developmenund production muslbecon.ldered logelberwben 
compariJ11 allername lecb.D.iques. Fillure I illustrale. tbat 
Approaell Y resulls iJ1 a program tbal does not cost mucll 10 
develop, bUI COSlS more to maiJ1lalll and run on a monlhly ba.is, 
Approacb X resulls in a program wbiCl1 is more efficienl, but 
COSIS more 10 develop anelesSlo run and mainlaln on a mODlbiy 
basis, 

PACTOR 
Develop ment 
MalnlelllllCe 
CPU cost per run 

APPROACH X 
$30,000 

'60/monll1 
S1~ 

'ilure 

APPROACH Y 
".000 

S,O/monlll 
$100 
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1\ sbould be oOled Ibat monlhlycostsIor A are $7S versus $150 
for B, Assumilla Illal bOlb programs are run monthly. tbe 
following formulas are used 10 evaluate tile 10lal costs: 

Approacb X - $30.000 • (( $60 • $15 ) • monlbs) 

Approaell Y - $~.OOO. ( SSO • $100) • monill.) 

Tbe cost of eaell approacb al I, 10. 100. and 1,000 mOOl1ls is 
illu.trated in Figure 2. 

MONTHS 
1 

10 
100 

1000 

TOTAL COST 
APPROACH X 

30.075 
30.750 
37,500 

$105.000 

Pigure 2 

TOTAL COST 
APPROACH Y 

5.150 
6,500 

20.000 
$155,000 

A natural question arises: How 1001 wiU it be before Approacll 
Y becomes more CO.I eUeclive? Tbis can be answered ""Jlb Ille 
Collowinll equation: 

S30.000 • « $60 • S 15 ) • monlbs) 

- S5,OOO • « SSO • S100 ) • montbsl 

1\ will be nearly 28 years before Ille breat-even poiJ11 is 
reaelled. Tbis anatysis suuests lbat efCiciency i. relalive and 
Irade-oCl. must be considered in decidilla bow muell efCorl 
should be devOled 10 optimizilla Ibe code. 

3. EFFICIENCY TECHNIQUES 

T1ll1lulOrw elamille. 1/0 operalions, and Ibe resulU sbould 
sulde Ibe programmer in matiJ111 design decisiolLs. A require­
menlt analysis will delermine Ibe tast. to be accompUslled. 
Tile tey...,i11 be idenliCyiDII wbieb lasts bave multiple possible 
solution. and wbiell one. can be done olllY wilb a speciCic PROe. 
a complicaled calculation. or applicalion-speclflc bard-coded 
"alements: Wbere do we Ilave clloice. and wbat are tbey. 

Par 100 oflen. prosramme .. don'l realize Ibal permanenlly 
stored SAS data .ets can be referenced direclly wilb a proce­
dure call Their code will mate an ul1l1ecessary pass of tile data. 
Pleure 3 illustrales Ibe rilllt and wronll solulialll. 

••••• WRONG:······: 
DATA TEMP: SET SASDATA.ANALYSIS: RUN: 
PROC MEANS DATA.TEMP: RUN: 

... ···RIGHT: ........ : 
PROC MEANS DATA.SASDATA.ANALYSiS: RUN: 

Pllure 3 

Or, a programmer may routinely use LIST IIlpulior readilla raw 
dal .. There are more eflicienl slyles. Merely switchilll to 
COLUMN or fORMATTED inpul may DOl realize Iremendous 
SaviDSll, bUI uSilla a combination of efliciency cbolces will mate 
a sJaDilicanl difCerence. The savilla • ...,ill become more Slritilla 
wilen processilll Jarpr dall .elS. 



Anolber area migbL Lbe calculation of Lbe percenl cbange from 
one year LO Ibe nen ..... bicll musl be done in Lile OAT A SLep, since 
no PROC applie •. BUL calculaUna Ibe average rale of raiDiall 
over .everal monlil. can be done in Ibe OAT A SLep. a PROC 
MEANS. a PROC SUMMARY. elc. 

Ii region i. plenliful and clock lime is limited, Lbe choice for 
dala reduction .... ould be PROC SUMMARY. Ii regionis ligbL, CPU 
Lime is inupensiVe. and clock lime is nol a faclor. Iben Ibe 
cboice migbL be PROC SORT .... iLb PROC MEANS (reference 8). 

Faclors iDilueneina a decision in Ibese cases .... iIl depend on 81-

perience, knowledge of Ibe daLl. knowledge of Lbe sile's com­
puler environmenl.and knowledge of LIle SAS SySLem.Oneof IIle 
besl resource. for findina allernalive approaches LO Iyplcal 
programmina problem. i. Ibe Proceeding. of previous SUGI 
conlerences. Sections 8 and 9 (Bibliograplly) of lbi. tutorial 
sile olller papers Ibal also provide comparisons of lecbniques 
for efficiency and e{[ectlveness. 

4. MEASURING EFFICIENCY 

A protolype is defined by Ille dictionary as an origillalform Illal 
serves as a model on .... Ilicb laler stage. are based or judged. 
Prololyping can be ulremely useful in .on .... are developmenl 
10: 

• develop a rougb version of a syslem or program 10 see if ils 
.... ork. smoolllly. 

• refine requirements. 

• develop 1 .... 0 or more program. to perform Ibe .ame process 
ulins different lecbnique. (tor tile purpose of comparisonl. 

Prototype. are useful 10 tile prolrammer in judlina Ibe eflec­
tiveness and efIlclency of various lecbniqu.s. Tbey are al.o 
Ilelpfulto tbe end user for previewing Ihe enlire system and 
sample output. Cbanae. nOled durina the prololype pba.e are 
also more easily addressed. 

Tbe ba.is of tbi. tUlori.l is. in Iacl. a prolotype .... bicb measures 
efIlciency. The prototype system written 10 compare lecll­
niques consists of: 

• one OAT A step tolenerate anon-SAS leslfile and aSAS dala 
b ... witb 250,00 observations and 6 variables, usina nested 
DO loops .... ilb embedded assignment and OUTPUT Slate­
ments, 

• • series of DATA and PROC Slep.lbat read and write lbil 
dala using differenl lecbniques, 

• an ezternal mechanism (Le. a Command procedure) that 
pa_s. different number of oblervationllo each bench­
mark run. 

The r ..... data and lhe SAS data SIt were gener.ted usina tile 
OAT A slep shown in fiaure 4, directina records to an ezternal 
tlal file and observations to an ezternally stored SAS dala sel. 

The program required minimal chanae. 10 execule on an IBM 
3090 under MVS/IA and on a V AX 8700 under VMS, bolb 
runnina Version 5.16 or the SAS System. The program ...... run 
.... ilh OPTIONS OB5-0 to determine th. compile time lor each 
slep: then Ibe program val run .... ith 100, 500, 1,000, 5,000, 
10,000,50,000, and finally 100,000 observations, 10 evaluale 
the effect of daLlsetsize. A limited number or vari.bles ...... 
included in the data sets, so it should be noticed Ihat tile 
eItlciency savinal in lhe ellmple, to follow .... iIl be dramati­
cally increased if more variable. are involved. 
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DATA SASDB.SASDATA <DROP - I J): 
FILE RAWDATA; 
DO TEST - I TO 4: 

DO STATUS - I TO 5: 
DO FLAG - 1 TO 10: 

DO CODE- I TO 5: 
DO I - I TO 10: 

VALUE - UNlfORM(O); 
DO J - I TO 25; 
RANDOM - UNIFORM(O); 
OUTPUT; 
PUT.-I TEST .-10 STATUS 

.. 20 FLAG .-30 CODE 
.. 40 VALUE .-60 RANDOM: 

END: 
END: 

END: 
END: 

END: 
END: 
STOP; 

RUN: 

Tbe follo .... ins 110 operations .... ere compared: 

4.1 readingrawdala 

LIST VI. COLUMN VI. fORMATTED inpul 

4.2 subselliD8 ra .... data 

IF...THEN VS. trailinl ...... ith IF ... THEN 

4.3 readina SAS data 

DATA step loop VI. DO UNTIL loop 

4.4 lamplillR SAS data 

sequantial VI. direct access 

4.5 DATA step .~tivities 

recodina willl IF ... THEN VI. PROC FORMAT 

Ibe eflecl or Ibe LENGTH of variable. 

use or DROP. ra!EP stalements vs. dala sel options 

4.6 conversionl 

nu meri~ 10 characler. characler to au meric 

dalault activity VI. FUNcrlONS 

4.7 SAS data leI maintenance 

DATA st.p VI. PROC DATASETS 

concat.nalion in the DATA step VI. PROC APPEND 

4.1 READING RAW DATA 

Th. tbre. DATA steplin Figure 5 each re.d tile utem.1 r.w 
data file or 250,000 records. the first wllb LIST input, the 
second wilh COLUMN, and Ihe Illitd .... ith FORMATTED input. 

In the IBM environment,th. mOlt notable relulll of Ibele runs 
.... ere: LIST input required slillhtly more compile time: at 5,000 
recordl, COLUMN and FORMATTED input w.re 5" more efti­
clent and at 100,000 record. 7" more efficient. AI sUSSBaled 
earlier, tbis difference alone may not result in dramatic dlffer­
.ncel in eze~ution lime, but combined with Olher tecbniques 
Ihat should become part of your standardS, the savinas will be 
substantial. 



Metbod I 

DATA READl: 
INFILE RAWDATA: 
INPUT TEST ST ATUS FLAG CODE V ALUB RANDOM: 

RUN: 

Melbod2 

DATA READ2: 
INFILE RAWDATA: 
INPUT TEST 1 STATUS 10-11 FLAG 20-21 CODE 30 

VALUE 40-55 RANDOM 60-75: 
RUN: 

Melbod3 

DATA READ3: 
INFILE RAW DATA: 
INPUT .. I TEST I. .. 10 STATUS 2 ... 20 fLAG 2. 

.. 30 CODE I. .... 0 VALUE 16 ... 60 RANDOM 16.: 
RUN: 

PI.lIfe 5 

On Ihe V AX side. COLUMN and PORMATTEDinpul were 3" more 
efficienl aI 5.000 records and 8" and 9" more efficienl. 
respectively. al 100.000 records. 

4.2SUBSETTlNG RAW DATA 

Fillure 6 shows IWO lechniques were compared for crealinl a 
subsel of Ihe raw dala. To create SUlIl. COLUMN inpul was used 
to read each record. The inpul slalemenl was followed by an If 
test. selectinl records .... here Ihe value of Ihe variable RANDOM 
was (.1. To creole SUII2. only Ihe variable RANDOM was read 
initially. and a lrailinl .. was used to hold Ihe record while the 
If test was made. Only il Ihe test was true was Ihe resl of Ihe 
record read in: otherwise control was returned 10 the Supervisor 
witbout Drocessine keadiQ.Lor writiMI tbal observation. 

Hetnoa I 
OATASUB1: 

INE"ILE RAWOATA; 
INPUT TEST 1 STATUS 10-11 FLAG 20-21 CODE 30 

VALUE 40-55 RAIIOOM 60-75: 
Ii' RANDOM < • 1 THEN OUTPUT: 

Hetnoa 2 
DATASUB2: 

INE"ILE RAWOATA: 
INPUT RANDOM 60-74@, 
Ii' RANDOM < .1 THEN 00: 

INPUT TEST 1 STATUS 10-11 i'LAG 20-21 CODE 30 
VALUE 40-55: 

Otrl"PUT; 
END: 

RUN, 

The ntsull. ollbeserunswere dramatic:!or both syslems. On the 
111M. at 500 records. Method 2 wal already 34" laster and. at 
1.000 records and beyond. proved to be at lealt "3" more 
eCrleient. On the V AX. at 500 records. Method 2 was 29" faster 
and. at 1.000 record •. was 331 more etrlcienL 

4.3 READING SAS DATA SETS 

Two simple techniques were used to read in the observations 
from the SAS dataset: the first used the DATA Itepitseif a"he 
read-write lOoP. each elecutlon of the DATA step readin •• then 
writlnB. one SAS observation sequentially. The "<:ond method 
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MetbodS 

DATA READSASI: 
SET SASDIISASDAT A: 

RUN: 

Melbod2 

DAT A READSAS2: 
DO UNTIL (LASTREC): 

SET SASDIISASDATA END-LASTREC: 
OUTPUT: 

END: 
STOP: 

RUN: 

Pllure 7 

put the SET slatement inside a 00 UNTIL loop. each passthrougb 
Ihe loop processins one observation. Usins Melhod 2. all 
executions of Ihe read-write loop are contained inoneelecution 
of lhe OAT A step. Control is never returned to the SAS 
Supervisor. Whenusinl lhis technique. the prolrammer is 
responsible Cor conlrollinB Ihe read. write. and houseteeping 
operations pertainins to Ihe PDV. It is advisable to know .... lIat 
SASSupervisor activities must be accounted for (reference 101. 

On Ibe 111M side. a noticeable savinss was nol realized untillhe 
5.000 observalion mart. when Method 2 proved 10 be 14' more 
efficienl. At 100.000 observations. Ihe dilCerence was 15". On 
Ihe V AX. al 5.000 observations. Method 2 was 19' fasler. ana. 
al 10.000 observations. was 15" more efficienl. 

Several of the follOWing DATA steps will use bOlh of Ihe above 
methods for readins SAS data. and will demonstrate thel. wben 
used with other elllciency techniques. Ihe 81in is Ireater. 

MethodS 
DATA SAMPI: 

SET SASDIISASDAT A: 
IP UNIFORM(OI ( .2 THEN OUTPUT: 

RUN: 

M.lbod2 

DATA SAMP2: 
DO UNTIL (LASTREC): 

SET SASDIISASDATA END-LASTREC: 
IF UNJPORM(O) (.2 THEN OUTPUT: 

END: 
STOP: 

RUN: 

M.lbod3 
DATA SAMP3 (DROP-I): 

DO I - 1 TO (.20""TOTOIIS): 
PTR-(JNT(UNIFORM(O)""TOTOIISI + 1): 
SET SASDIISASDATA POINT-PTR: 
OUTPUT: 

END: 
STOP: 

RUN: 

Flaunt 8 

<f.<f SAMPLING SAS DATA SBTS 

To create subsels of the SAS data. three samplinl methods were 
used. Simple IP tests in the OAT A step read-write loop. IP tests 
within a DO UNTIL loop. and direct aeee .. usins the POINT­
optioD on the SET statemeDt (see Filure 8 I. 



At 10,000 observations, Method'2 required 15S less computer 
resources and at 50.000 and 100.000 proved to be 201' more 
eendenl. W IIh respect to Melhod 3, il has been shown that 
direct .ccess is an efficient melhod .... henreadilll up 10 20-25s 
of Ihe data sel, parlicularly .... hen the inpul data sel is eltremely 
large .nd .... hen "pointer files" inlo Ihe d.ta base are used 
(reference '!I). It should also be noted Ihal as the size of the 
sample decreases. direct access .... i11 become increasing more 
efficlenl. 

4.5 DATA STEP ACTMTlES 

The program. inlhis section demonstrale thaI "little thilllS" 
count. When packaged logelher. the "litlle things' add up to 
significant savillls. 

If your application include. many binary "flags" or integer 
code variables. consider repre.entillg these variables as char­
acter instead 0( numeric. As shown ill fiaure 9. takilllfour ('!I) 
variables in the test data base and conveuilll them lrom 
numeric length 8 to character length 1 or 2 realJz:ed a 35s 
increase in the number of observations that could be stored per 
track OIllhe IBM system. Under VMS. Ihe original form 0( the 
dat.b •• e used 9,38'!1oul 0(9.381 bloc.t.s0(512 bytese.ch. The 
dal. base .... ith Ihe conversioll. used 5.86-4 oul of 5,865 block •. 
represenlinl a savillls of Ilearly 38 S. 

DATA LEI'IGTII IDROP-TEST STATUS FLAG CODE); 
DO UNTIL ILASTltEC); 

SET 5ASDB.5ASDATA END-LASTREC; 
eTEST - PUTITEST.I.I; 
CST A TUS - PUTIST A TUS.Z.I; 
CFLAG - PUTIFLAG.Z.); 
CCODE - PUT!CODE.I.I; 

OUTPUT; 
END; 
STOP; 

RUN; 

Pl,ure 9 

Rec:odinl and classifications are c:ommOll requiremenlS .... Uhin 
Ihe DATA slep. The melhods compared in fiaure 10 are: 
If •• THEN con.lruc:lion.. If ... THEN ... ELSE .lal.m.nlS. PROC 
fORMAT .... ith Ihe PUT IUDCIiOll. If ... THEN ... ELSE SlalemenlS in 
a 00 UNTIL loop. and Ihe lable look up (PROC fORMAT .... ilh the 
PUT funclion) in a DO UNTIL loop. 1\ should be noted Ihallor 
lhe 'able look up m.'hods .• PROC FORMAT ..... s run, bUI Ihe CPU 
cost ..... s IlOt figured in the calculations. Formall that are 
lrequently used should b. stor.d p.rman.ntly inlibrari ••. and 
lhe cost 0( makillllhem available 10 Ihe proaram is nota factor. 
The PROC FORMAT Ihal ..... s run is includ.d in Figure 10. 

Becaus. Ihe look up table ill each case is small. the relalive 
eHic:lent is difficult 10 detect in lhese uamples. although Ihe 
difference. b.I ..... en doilll any of the method. in a 00 UNTIL 
loop ..... s allealt l~s more eflic:lenllhanlls DATA Slep loop 
counterpart. 

The efClc:lency is apparent .... hen 1I1e trade-offs are enmilled. 
Hard-codilll IF ... THEN or IF ... THEN • .ELSE Is lediou. and re­
sult. in • lired prostammer. a less readable prostam. and a 
program that is nOI easy 10 maintaiD. Ulloa PROC FORMAT .... lIh 
Ihe PUT function provides a readable and mainlainable lable 
that Is separate from the DATA step allCl easier toaenerate and 
maintain; andlhe DATA step code to perlormthe look UP is OIle 
line. For large look up lable •. the PUT fUllCIlOIl look up is 
accomplishad by a balanced binary search .... hich Is more 
eUic:lent than the boolean lells required lor IF .... THEN ... ELSE 
slalemenlS (reference 2). 

The Ilumber o(v.rlable. react into. DATA slep or omlltedlrom 
th. output dala sel has an impact OIl the buffer sizes and makes 
a "UIIIe" C:OlllribUliDD to the efCiciencyo( the DATA step. DROP 

106 

A$Sullled AClivily 

PROC FORMAT; 
V ALUE NAME I - 'P' 2 - '5' 

3 0 'R' ~ - '8' 
5 -'Z'6 0'0' 
7 - 'N' 8 0 ·c· 
9 - 'M' 10 - 'Ii'; 

RUN; 

MethodJ 
DATA RECODEI; 

SET SASDBSASDATA; 
If FLAG - 1 THEN CASE· 'p'; 
IF FLAG - 2 THEN CASE - 'S'; 
IF fLAG - 3 THEN CASE 0 'R'; 
If fLAG - ~ THEN CASE 0 '0'; 
IF FLAG 0 5 THEN CASE - OZ'; 
IF FLAG - 6 THEN CASE 0 '0'; 
IF FLAG - 7 THEN CASE 0 'N'; 
IF FLAG - 8 THEN CASE - 'C'; 
IF FLAG. 9 THEN CASE· 'M'; 
IF FLAG 0 10 THEN CASE 0 'Ii'; 

RUN; 

MeI/JodZ 
DATA RECODE2; 

SET SASDBSASDATA; 
IF fLAG 0 1 THEN CASE· 'p'; 
ELSE IF FLAG - 2 THEN CASE 0 'S'; 
ELSE If fLAG - 3 THEN CASE 0 'R'; 
ELSE IF FLAG - 1 THEN CASE - '8'; 
ELSE If FLAG - 5 THEN CASE· OZ'; 
ELSE IF FLAG. 6 THEN CASE· '0': 
ELSE IF FLAG - 7 THEN CASE - 'N': 
ELSE IF fLAG - 8 THEN CASE 0 'C'; 
ELSE If FLAG - 9 THEN CASE· 'M'; 
ELSE IF fLAG - 10 THEN CASE - 'E'; 

RUN: 

Mel/Jod; 
DATA RECODE3: 

SET SASDB.SASDATA; 
CASE - PUTCCODE.NAME.l: 

RUN; 

Flaura 19 

Mel/Jod I 
DATA SUBSASl: 

SET SASDBSASDATA; 
DROP RANDOM V AWE TEST CODE: 

RUN; 

M.thodZ 

DATA SUBSAS2; 
SET SASDB.SASDATACJaiEP-STATUS FLAG); 
OUTPUT; 

RUN: 

MeI/JodJ 
DATA SUBSAS3: 

DO UNTIL (LASTREC); 
SET SASDB,SASDATAC/aiEP-FLAG STATUS) 

END-LASTREC; 
OUTPUT; 

END: 
STOP: 

RUN; 

Filure 11 



ana aEP statements can be used in the DA T A slep. as sllown ill 
Figure 11. Method 1. wlUeIl doe. not clLange tILe number DC 
variables read ill. Dilly tlLose meluded inli1e output dala set. But 
DROP and UEP can also be effectively used as mput data let 
option •. MetlLoa 2. wlLiclL limit. tILe number of variables ini­
tially reaa mto tile Program Data Veclor. 

OnllLe IBM. a 13110 saving. can be realized by combining Ille use 
of IlLe input data set options witll a SET mside a DO UNTIL loop. 
On tile V AX. a 37110 savinl.wasrealized. If you are dea!illgwillL 
data seu witll a lub.tantialnumber of variables. IlLe savings 
will be more dramatic. 

Method 1 
DATA CONVERTI: 

LENGTH XS 2 Y S I: 
SET SASDBSASDATA: 
X-FLAG: 
Y-CODE: 

RUN: 

Melb.odZ 

DATA CONVERT2: 
LENGTH X S 2 Y S I: 
SET SASDBSASDATA: 
X·PUT(fLAG.2.): 
Y ·PUTICODE.l.l: 

RUN: 

Method] 

DATA CONVERT3: 
LENGTHXS2YS I: 
DO UNTIL (LASTREC): 

SET SASDBSASDATA END-LASTREC; 
X-PUTIFLAG.2.): 
Y.PUTlCODE.l.l: 

OUTPUT: 
END: 
STOP; 

RUN: 

Melb.od I 

DATA ALL1: 
SET SAMPI SAMP2: 

RUN: 

M.uJDdZ 

DATA ALL2: 

FIgure 12 

DO UNTIL ILASTREC): 
SET SAMPI SAMP2 END-LASTREC: 
OUTPUT: 

END: 
STOP: 

RUN: 

Melb.odJ 

PROC APPEND BASE·SAMPI DATA·SAMP2 FORCE: 
RUN: 

PIgure 13 
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4.8CONVERSIONS 

Character to numeric. and numeric to clLaracter. conversiOlls 
occur wile n: 

• incorrect argument types are passed to a function 

• comparison. of ulllike type variables occur 

• performing type-specjfic operations (arithmetic) or con­
catenatIOn (cllaracter only) 

The rule should be to perform any necanary conversions 
yourself and not allow tILe deCault conversions. whiell may yield 
unexpected or undesired results. As slLown in Figure I Z. 
Method I allows SAS 10 do the conversions. deCault teCilniques 
prevailing. Method 2 illustrates numeric to eIlaracter conver­
sion u.ins the PUT Cunction. ClLaracter 10 numeric would be ac­
complished usins the INPUT CunctiOIl. Melhod 3 places the 
programmer COIllrolled conversion technique. mside a DO 
UNTIL loop. 

On lhe IBM side. at 10.000 observations there is an 8110 diCCer­
encebelweenMellLod 1 and Metllod 3. On tile V AX.alIO.OOOob· 
servalions tllere is a 3~s diCference. Not only are .avings 
realized.lhe programmer is confident of lhe conversion results. 

4.7 DATA SET MAINTENANCE 

Tvo maintenance activilies are evalualed in this section: con­
ealenation of SAS data sets and modiCying elemenu of lhe dala 
sel: changing a data .et name. changing variables names. and 
adding LENGTH and FORMAT attribules to elisting dala sets. 

COIlcatenation can be perIormed inllLe DATA step by naming 
two or more data selS on one SET stalemenl: by default IheyviU 
be concalenaled. Pillure 13 showl concalen.tiono{ IWO data selS 
previously created. SAMPI and SAMP2. m a DATA step 
100p(Meli10d 1l and a 00 UNTIL loop (Method 2). Melhod 3 
illustrates tile use 0{ PROC APPEND 10 identify a "base-· data 
.el and append a 'data-" data sel. 

Onlhe IBM, witlLSAMPI ana SAMP2 of equal size. Method 2 vas 
12S more efficienlllLanMelhod I. and Melhod 3 was 65110 more 
eUicienL lhan Meli10d I. On lile V AX side. Melhod 2 was Z6s 
more eICietent tllan Melhod 1 ana Metllod 3 was 80S more 
eICIdent than Method I. The size 0{ the data sets will be 
tremendousCactorwllen usinS1ILe SET statemenlcod. eumples. 
wllereas tile size of the dala sets is inconsequential to PROC 
APPEND. 

Method I 
DATA SASDB.NEWNAMB: 

SET SASDB.SASDAT A: 
RENAMB PLAG-TESTfLAG: 
LABEL STATUS - 'PATIENT STATUS AS OP 1/1/88' 

VALUE - 'TEST RESULTS POR WEEr. OF 2115/88' 
TEST - 'TEST TYPE': 

PORMAT STATUS RANDOM 8.4: 
RUN: 

MelbodZ 

PROC DATASETS LIBRARY-SASDB: 
MODIfY SASDATA: 

RENAME fLAG·TESTfLAG: 
LABEL STATUS - 'PATIENT STATUS AS OP 111/88' 

VALUE - 'TEST RESULTS FOR WEE" OP 2/15/88' 
TEST • 'TEST TYPE': 

PORMAT VALUE RANDOM 8.4: 
CHANGB SASDATA·NEWNAME: 

RUN: 

Pllure 14 



The aeed 10 modaCy elisliDR dalaselscaabesl be mel wilhPROC 
OAT ASETS. as Illustrated by Ihe IWO eumples ia Fiaure 14. 
Meiliod I reads a SAS dala set. c:haages ill aame. reaames a 
variable. aad addS LABELs aad FORMAT. 10 subsets of vari­
ables: bUI Ihe activity lues place ia a OAT A slep. requiriq a 
pa .. of the DATA 10 accomplish Ihe maiateaaace. PROC DA­
T ASETS. however. dealtwilh Ihe descriplor porlioaof \he dala 
sel ollly. elimmaliq Ille need 10 pass lhe dala evea oace. 

Oa lhe IBM. 315.000 observalioal.PROCDAT ASETSis 36~ mote 
eaideal Alld 011 the V AI. PROC OAT ASETS it 98S more 
etticieaL The lIumber of observatiOlll will affect DATA slep 
procelSilil. b u I will DOl have allY im plicatiOlll wilh PROC 
DATASETS. 

5_ THE BEST NEWS 
The mOSI dramalic results of Ihe prolotype were sen by SimplY 
evaluatiD8 the daCfereace betweea readiq raw data aad SAS­
stored dala. A comparisoa of Ihe simple dala sleps slloWa ill 
Fi8ure 16 was remarlr.able. 

MeUlott I 
DATA READ1: 

INPUT TEST 1 STATUS 10-11 FLAG 20-21 CODE 30 
VALUE 40-55 RANDOM 60-75: 

RUN: 

MeUlott2 

DATA READSAS1: 
SET SASDB.5ASDAT A: 

RUN: 

'18ure 15 

Readiql00.0000bservatioalUsiq Metllod2 proved73~ more 
emc:iel1l ul1der IBM II1d 81 ~ mont etIlelel1l Ul1der V AX. TIIese 
results IIrel1lthel1lhe al'llumel1' lila' data sllould be stored ill 
SAS formal-il is selC-documeaIiDR. easy 10 mailliaill... al1d 
cheaper 10 procell. 

6" CONCLUSIONS 

Tile relallve etticiel1CY of operalioDS or PROCs may vary from 
Versiol1to Versioll. .. the SAS System it uPlraded. butille tUII­
damel1lals of 8000 desill!.. all Opel1mil1d. II1d coasittell.1 use of 
a combillatiol1 of ba.ic etflciel1ey' teclll1.iques will always apply. 

7" OTHER PROTOTYPES 

The focus 0( this tutorial was to measure the relative efficieacy 
of diCferelit OAT A step teChaiques aad provide luidelil1es for 
prOlOlypiq otller prOirams or system.. Similar "prototypes" 
elistlllat prOVide comparisol1l 0( metllodolOlies: 

• performiq lable IOoIr. up If ... THEN_.ELSE vs. PROC FOR­
MAT with tile PUT Cuacliol1 VI. bil1ary searcll VI. hlshiDI 
allorilhms (retereace_ 2 aad 3). 

• PROC TABULATE applicatiol1l (refereace 111. 

• dag reductiol1 and .ummarizatioa DATA step VI. PROC 
MEANS vs. PROC SUMMARY VI. PROC UNIY ARIArE (reter­
eace 8). 

• procelliq larIe dag lell (retereaces 6 alid 7). 

• te'liDI SAS:'OIram. (referenee ~). 

• subset selecUoI1 (retere_ 121. 

• toolbozel (reference 91. 
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