
A DEVELOPMENT ENVIRONMENT FOR APPLICATIONS BASED oN sAse SOFTWARE 
Staff of SAS Consulting Services Inc. 

Rockville, MD 

ABSTRACT 

Dala structures, desIgn methodologies, and programming tOols 
ere the foundation componenl. of an appllcallon devalOlllllanl 
environment this papar descrlba. the!e components using I 
SAS software persp8Cllve. Speclllcally, the paper COV8IS daslgn 
melhodologlll!, manegement of applleallon componl!flls. 
preparation and maintenance of parallel IIIst and production 
anvlronments, and reusable code libraries. A sample SAS 
appllcallon fh!II uses \he described technlqulS concludea the 
paper. 

INTAODUcnON 

Mosl application davalop8re would agree that the tine! product 
should be aasy 10 malntllln and axpend. ThIs paper presents ktty 
aspects 01 appllcallon devalopmenllhlll pfOlllde Ihe foundlltlon for 
thIs desIrable goal with emphasis on uslnll SAS software for rapid 
appIIeallon proIolyplno. The paper discusses, from a SAS 
perspaelfyr. "erallve deVBlopmenl, labla-drlvan erchlleelura, and 
reusable code libraries. A discussion on how 10 manage the 
appllcallon including packaging. atrucIurIng, and naming 
convanllons follows. 

Eslabllshlng a framewor1c for appllcallon devalopmenl has several 
benelHs: 

o Applleallon developers can concanlrata on the functionally 
and prasanlaUon of the appUcellon Hself. 

o Enhancamenls Ind changes 10 appbOons are easy to make. 
o A leam of devalopers worfdng on a larger p""act can Integrall 

Ihalr ellorla laslly. 
o AppIIeaIlon design lime Is ahorIer. 
o Appllcallon devalopmlnl IIml Is ahorter. 
o Startup flme Is less for new people on aft profecla once"" 

Iramewor1c Is IIUI lnIo place. 

APPllCAnON DEVI!lOPMEm METHODOLOGY 

The growth In technology end avallllble 10flwara 1001. rlqulre In 
e)(t!mlnallon 01 the mathOdology used In application devalopment •. 
Contrasl Iha lredttlonal developmant approach wtth the rapid 
prololyplnll approllch. 

Tradlllon4t OSlIfIfopmenl Approach 

Thera ere usually four espeds 10 tradlllonal application 
devalOlllllenl: 

t. requlremants gelhartng 
2. requirements analysis 
3. system design 
4. system ImJlIllmllnlalton 

Soma 01 the disadvantages of thlII appro~h Include: 

long Devalopment Cycle 

Thalradlllonel approach ollan requlras long devalopmanl 
cycles. Much 8ma and ellorl II oIIan span! an writing funcIIonllf 
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and daslgn speclflcallon documents. Tha length of lima from 
when tha raqulremanltl are dellnad unl8 !he IIrslllna of coda III 
wrtIItIn clln be slgnltIcIInI; months, somaOmas evan yaars. 
Durfng this Bma, buslnass naads can change, and changes 
mquIfa rawd\Ing \he specltk:allon doeumen\ll, hJs lengIhanIng 
thlcycle. 

An addlftonel polenllel disadvantage 10 a long devalopment 
cycIalt losIlnvaslment. The beneRts \he !,pplleallon may heva 
provided to \he business may not be realzad In the longer Ume 
frame. 

lnIIaxlblllly 
Once \he specificatIonS hava bllln Wlfttl!fl, there ts usually 
strong resfstance 10 making changas. ThIs can olllln 
dItIeourage Ihe inclusion of othamlsa daslrable newly realized 
features. Ewn worse. IlUCh 1nt18ldbIIlty ean lead to tha 
acceptance 01 undeslrabla 'eatures. 

Poor Programmer UlIIItallon 
The progtanllTlers on tIIafIara ollen In limbo un\II the 
epaclllcallons heva baen approvad. ThIs Is a wast. of an 
elCpllnslve ralOUfCe. A klsslanglble bullmportant side- allacl 
Is diminished programmer morale. . 

NOT!: The disadvantages of thalrlldl1lonal approach epply 
ragerdtass of the programming languaga used lor Implemantatlon. 
Whether you USIII COBOl or the SAS languaga, utilizIng Iha sama 
IrIldlllonal approach 10 deveIopmlllnt wm Incur Iha Ilema 
disadvantages. 

FIspfd I'rofDln!fng ApptOtlM 

The advances In technology slneathe mlll-198O"s allow a more 
ftexlble and slreamnned approach 10 appllcallon devalopmllnl. 
Spac11lcally, a provan strategy Is 10 employ a rapid prolotyplng 
approach thai utIIIzas IIarellva development and table-drlven 
archlleclln as lis cornerstone!!. Tha ktty Ildvanlage of rapid 
prototypIng Is Ihal " aBows Iha user to qutekly gal an Idea of Iha 
general "look and feer 01 Ihl appllcaUon and. more speclftcally, 
eeethe Specific functIonallly. Tha rads ara frequent 
opportunities for review lind feedback. Flexlblllly" lnheranlto !he 
procMI. 

H.,allve Development 

The initial phase olIn "erallYe development allorils geared 
toward ensuring thai Iha requirements 'or Ihe system ara wen 
deRned and documented. As an example, tha document mlghl 
Include II descrlpUon 01 the appllcatlon's data structures. The 
tanglbfe rasUlt 01 this phase Is a summary documentlha' 
highlights Iha Issuaa and functions and brlally describes the 
approach. 

Unllka thalradttlonal approach, tha llIIraIIvIl devalopmanl 
Ipproach emphasIzes Ihe use 01 prototypes. The Idea Is 10 
provide Incraasad funeIIonallly wllh aach "arelton and Involva tha 
user In the deIInftIon, da\IfIIopmenl. and tasting of tha appllcallon. 

A IIrs! "aralton 01 the appReatton can ba avanable for tha user lor 
revlaw within SIlvaral weales 01 baglnnlng werle. ThIs prOllfdas Ihe 
usar and Ihe devaloper with aarty assuranca thallhey ara on Iha 
rlghllrack. " changes need 10 ba made, Ihay ean be addressed 
eerty In the devalopmanl prooan. Each narallon can Include new 
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'ealures or capabnllllt and allht same lime can Incorporata 
commenls or COIfecllons ftom prevIouIllerallons. However. "'e 
Iraquancy 0' delivery 01 "erallonl should be Clrafuly balanced. 
with Ihe Iunc:IIonalHy 10 be 1ncIudad. 

DurIng !he dllVlllopment process InlIIaI prololypel ara Ixpanded 
10 become functlona' "enJfIont WhIcI! ar. proIoIypas Ihtt are 
sell-oonillned unlit 01111. IIppllca.on. They can be tast.d 
Independenlly and are ollen eHoc/aled wtll1 a dlslInct group at 
Iha user's ell •. large appIIcall_ uauany requlra al ta ... two 
funcllona' lIerall_. 

The Herallve development approach Is extremely suecaasful 
because II promolas a eIoIII pllrtnershlp between Ihe developer 
and Ihe user. The desIgn effort becomes a dynamic process 11111 
can readlly Incorporale unforeseen needs and take advantage 01 
products and 'aclllles thai want not available allha beginning. 

Table-DrIven Architecture 

thIs secllon de9Clfbes a Iy9lem archllecture by which vartous 
componenls 0' an .ppllcallon are malnt.1ned via parameler m8ti 
In IhIs case Implemanled as SM dala sels. The laehnlqutt 01 
using parametar mes In IhIs leshlon Is caned table·drtven 
archlleclure. An appneallon ustng lable·drIven Irchllecture a"owe 
'or more lIexlblllty and Iowar melnlenanca !hln one In which !he ' 
developer wrI1lt code 10 perform !ha lime ftJncIIons.. Example. of 
paremeler Illes could 1ncIudtt: 

a SpeclFylng!ha parametara that'drtva' a report. 
a SpeciFyIng lI1e list of Items In • menu. 
a SpecIFyIng user access ptIvIIages. 

A lable·drlven appncallon performs Under !he dlrecllon 0' valtJaa 
In a parameter lite. this "owe changas 10 ba Implemented by 
altering values In parameter lilt Instead of rawrlHng or Iddlng 
code. 

Tha labla·drfyen approlch Is adaplable 10 a wtda varlely of data 
processing lasks involving YIIryIng degralt 0' comptexlty. 
Table-drlven 'eatures eln be used at dllYl!ls 0' an application, 
!rom 1ow·11YI!I a!lpeets SIJCh al dalarmlnlng which vatu .. In • 
selecHon list ara ehttraeler or numartc 10 mora visible lellures . , 
sUch as !pacIFyIng which iiams should appear In a menu. A 
syslem tncorporaHng this design principia can tllp11l1canlly 
leellHals Iha u ...... ability 10 maintain. t:utIIomIze. and enhance an 
appllcaUon. 

Rapid prorolyplng lhatlncorporal.s neraHvtl dlYl!lopmant and 'f 

tabl.·drlven archllaelura II • vary powerful methodology. For 
example, Inslaad or wrI11ng a document describing a menu 
Interface, UIII SA!!IIAF· eollwara lind a parameler data lat !hal 
daRnel Ihe manu Items 10 quIcIdy build Iha manulng appllcallon. 
This can often ba dona In a malter 01 hours. If !he user wantl 10 
changa lI1e menu dennHlon, changa " lImnedIaIaIy by modifying • 
lI1e parameler dala lilt In which lI1e manu delfnlllon '1 speclftad; 
or walle lI1a user II1rcugh changing n. Choc.1ng !hI second 
anemallva can aid In IumIng _ \ha appIIcallon 10 IhII us... . ." 

" 1!1lmporttmllo empllaslll 11111 synergy 01 iterative development 
wIIh table-drtvan arehllaclumll1alls packaged and qu1cldy 
dellvarad 10 users via prolotypes. Changes 10 !he daslgn 0' Iha 
application are Inherent 10 111. ilia eyete or !ha fl'llIect. Put another f 
way. design changel Ira often simply coding changes: !hay lira ' 
one and the Stlmll. Use" are part 01 !hI, dynamic process stnell ' 
thay can see and respond 10 !ha change. II !hay occur. Much of 
lI1e dllVlllopmanl .rrort Is dona In paranel. Contrast !hit otJlcoml ',,; 
with lI1e traditional IIpproach 10 system desIgn lI1allands 10 worIc , 
In lllquance wtIh Italic alement, with lII1Ie a"endent naxlblllly. ' 
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n ..... b .. CadI library Of TooiboK 

A rtIIISIIble code library Is a collection of eollware routInas Of 
modul .. lhal can ba used In the devalopment 01 new programs. 
At SAS Consuftlng Sarvlctl!l, WI have a reusabla code nbrary that 
WI reler 10 .s our Toolbox. 

Exempt .. 0' elemanls In our Toolbox Inctuda: 

a SAS(AF PROGRAM and FRAME antrles 
a pull-down manus 
a FORMS 
a BAS almple code 
a UIIIfty macros. 

Thera ara many benefits 10 having a Toolbox; II1I! banents closely 
paratlal those assocIated WIth 'objecl-orlenled" programming 
which has nan a recent genaralacceplance In ItHi Industry. 
Som. oIlI1a banetllt are: 

Aeusablllty 

RalabnIIy 

Standards 

ProcfI.JeIIvIIy 

Modularity 

Modeling 

Toolbox antrles can be used repealedly across 
dlrrerentappllcallon!l. ThIs mduclls Iha 
requlremant for IIppIIcallon-spacllIe code. 
Toolbox obfacls hllVll already baan debugged and 
tasted. Thetr usa. lharelore, enhances lI1a 
rellabllfty 0' appIIcallons. 
,Using Toolbox entries provIdlls an aulomallc way 
or enforcing coding tllandards within and across 
appIIcallona. 
Using Toolbox raaRzes greater pnlducIIvIIy by 
raduclng coding lima. 
Toolbox anIrIes am modular. their use, lharafora •. 
lectntatas, iTIoduIar structuring olappllcallon!l. 
Model Toolbox entries Ire adaptable 10 !pectlle 
eppIIcaIIons. 

Nole lhat a single SAS data library can nrYII astha repoSllory for 
al Toolbox coda. Thf different elements can be packaged 10 
alow lasy relrleval of all ralaled componants. For example, each 
Toolbox SASIAF member Is stomd In lis own SAS catalog. All 
program anlrlas. frame enIrIH, pmenus,lO\II'Ctl antrIas. ete.,lhat 
&upport !hI i0oi are In IhIllme catalog. 

Davalopmant, TIIst, and I't'oduetlon Envlronmants 

The life cycle 0' an eppllcatlon should bll sUJlpor1ed by lhI'tIe 
distinct and paranel appneallon envIronmllntS: dlMllopment, ttl!It, 
and prodtJcllon. Each oI!hese anvIronmanls has all 11111 
compotlfllits or Iha appIIcallon: lI1a dlfferanca Is In 11111 way Ihey 
ara used. As Iha name ImpBes, ongoing devalopment 00CUfS In 
the davalopment environment Appllcallon tesllng, InctudIng unit 
and Iy9tem tasllng conduelad In a formal and structured way. 
occurs In Iha testing anvlronment. Note !hallhls Is not Ihe same 
liS Iha ad hoc lasting IIlIIt programmers do when lI1ay are 
developing. The most stable mlease resides In the production , 
anvIronment. ThIs will U!ItJaIIy btl the varston thai WlSIest 
deIIvtnd 10 Iha usar. 

The main adYanlage or having lI1ase dlsltnct envfronmanls Is thai 
" allowllhraa kay actlvllles 10 be c:ondtJcIed In parallel, yet • 
wtIhouI lear 0' any one environment being acc1dantally 'ta'nled' 
by another. AddllIonally, and Just as Imporlenl, each envlronmenl 
constructively allacls Iha oII1er. The development environment, for 
example, can revlsl IIlds11ng fIlncIIonaftty thai must be newly , 
lasted In lI1e 'est envtronment. The last anvIronment will arrecl Iha 
dIIVlIlopment environment II bugsara found. The production 
environment Inlluenc .. lI1e tast environment as users lind new 
ways of lxecutIng lI1a appllcallon !hal raqulre testing. Bugs found 
In production are ftxad In tha development environment 
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MANAGING THE COMPONENTS OF THE APPlICA1tON 

" ~ Impo11ant 10 Of1JIInlze Iht campaulnlt of ttle 8pp1Iea1lon In a 
modular lind ra"onal fashion. IIIU8I IUCh IS naming convenllont 
lor Ihe appllclllton componll1ts Ind Ihlllocaltan ¥iheralht 
componllnt. Ire storad must be rellClved. Using I logical nlllnlno 
cOnYlln"on mllka. "Ia!!er to ldenHfy, lIore, Ind ""'lIVelh. 
eppllcllllon component •. Work an Ihellppllcallon proceeds with 
greater efflctency lind reftllbllfty which, In tum, conIrlbuIee to 
qufckllr lind more IlCCUflltellppllcellon dGYtltopment. 

An appllcll"on ullUally ensts 01 tllvllrallOlIwarI componenll, 
Some of Ihe mare 01M0UII one. Include: 

o parameler mll!l 
o mlleros 
o IIppllcllllan source coda 
o appllcaftan datil 
o usar-dlftnad fonnlllS 
o ullllly source code (lor eXllmple, DATA 8lepS Ihal erealllhi . 

datil "~ ollhe IppIIcIl"an, lnd.xIng programs, stc.). 

Componlnts of Intaractlve IIppllcllllons Include: 

o SASIAF PAOOnAM, FRAME, SCllnlrkll 
o pull-down mlMUI 
o screen dellntllont (FSEDlT) 
o lIey dallnlllont, 

U!IIng lin elllc1lYe naming _""on end .totlng Iha componanll 
In en organlled fashton Itllmportllnl 10 Iht pmlld'S 8Uec8S1. 
There are no hlln:lllnd fast rutes to do thI •. However, Ihe nllllt 
seclkm oufflna. II selllml IhIII hel provln It"" over ""'" at SAS . 
Consulllng Slrvfees, beginning with a genlllc dlllCllpfton of \he 
scheme. A tIImplellpplleatlon 10 lllumll how \h. SCheme InIY 
bllmpllmented foIIowe. 

StorIng .nd Naming the Appllcatfon Compon"'" 

Stora Ihll Ippllcallon COIllponanllln I hierarchy: 

FlrsllllVtll IhI pmlect ldanllfter 
Second I_I a uniqUe !denHlar lor Ihe e"""cllRon In CIlI' 

lhlrals mora !hen one appllellllon lor IhII pmfaet. 
Thln:llaval IndIctIlltI Iht YlflIon: Dlva!opmlnl, Ttllt, or 

Production. 
Fourlh lllval lndIeetal Ih. pllrtleulllr cornponllnt 01 the 

1Ipp!lcllllon. Thlilithe laval In whlell althll 
allmlnts of ellCh compontnllra grouped undlr 
1ft tpproprllll. MIIIt, 

Noll fhal Ihl malhod In which thl hlerlrchy I •• ptclnell dependl . 
on the nla slructure of the operallng eyslem of choice. 
Dlrectory-bIIsed eysllllllllUCh as thl DOS or Unllf opllraRng 
syslems paratleltht lour I_Is lbove with four (lIUb)dlrllcfory 
I_Is. In II Inllnframe envIronmllnl such II fAYS, the lour IIIVII. 
IIrll 1mp1lIIIIlI1ted al nodes of !he operating lyellIIII mllnlmt, 

Fourlh lllVll Grouplnge 

identIfy !he appllcalton componenls and group thllm at !he fourth 
level. Thll following Ir. Iht mora cornmon groupings: 

SAS Thlils wherath' appllcll"on', SAS programs IIrll 
stored lind IIrl IlvaRlble for execuWon. NoIII fhat Ihe 
PfOOI'IIII\I coIM tlIso be 8Iorlld In • SAS catalog •• 
SOURCE IIntll •• '11111 SYSTEM billow). 

MACRO ThlI Is wh.re SAS mllcros .re tIored when !hey lire 
10 be invoiced •• an AUTocAlllbrary, 
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AAWDATA Raw dallllllS. Thll •• _1hII non-SAs MII!I\he 
Ipptlcellon neIIdI. 

FMTlI8 SAS Ionnll 1Ibrary. ThItIIs whllrelhl user-dllftl1lld 
formals end Wormal' .re ttorad. The ollglnal PROC 
FORMAT code Is atso tIored hera as SOURCE 
IIntrle. In a SAS catalog. 

PARMDl ThIll! a SAS data library \hal conlelnSthll 
appIIcallon', parameter date sets, lor aXllmple, those 
IhIII i!UppOrI the table-drtven erchllllclure. ThIs library 

; lIso contains a DATASRC catalog with IIntrleS 
eorraspondlng 10 lIach parameler dalll set. These 
IIntrleS define !he vallablll!l, lengths Ionners, labels, 
lie .. of lIach data set. 

SAsDl. ThItIIs a SAS data library \hal contaIn. thll 
Ippllcatlon's data used for lnalysls end reporHng. 

SYSTEM Thlilsa SAS data library \hal eontalnllhllloJJowlng 
SAs catalog!: 

SOURCE contains IhIIllppnca"on'd SAS 
programs slored III SOURCE lintlllls. 
ThIs would also Include mlscelleneoua 
'ON lime' code such as program!! 
um 10 craale SAS Ylews. "ts useful 
10 IItore the progrlms In a calalog as 
thts makllllham InOfI portable, ..,.., 
.cross opareWng !IYSIems. 

sASMAC~ contains compfted macros. The 
assoclaled mecro source coda entrlll!l 

. , . are also IIIoflld here IS SOURCE 
enllllll. ThIs recJftlate! retrieving Iha 
macros llhould changes be required. 

WINDOWS contaIns an SASIAF programs, 
FRAME and SClllnllll!l! (for 
InIerac"ve applications). 

PMENUS contains IhI complied "",lInUS. Tha 
assoclltlld pmenu source coda Is also 
stored hllra IS SOURCE entries. Noll 
that " Inay 80IIIIIIlmlls be more 
desirable 10 storalhll complied 
pmenus In theSlmt catalog allthll AF 
programs that USIlIhem. ThIS would 
allow the pmenu to be referenced In 
IhII GAnn window with Ilwo-levaf 
hamll (lor IntllracllVl tppIlcllUons). 

SCREENS contaIns Ihe custom I"SEDIT SCfIIIlftS 
for dall IIntry (lor Intllracllva 
appIlcaRons). 

A SAMPLE APPUCAnoN 

Thll IoRowlng Ipplk:aUon Illustrates how the development 
mllthodology can be used. Thll IlIlnpla appncaUon Is based on • 
IIc11WOU1 company, GIZMO Manufacturing. ThIs system Is 
referaneed In \h. pepllr, 'BuIldIng Data-Driven Ob\1Icf-OlIented 
Appllcallons: Selllctlld Tachnlques', prasented at \he Elghlellnlh 
ArnIeI SAS Usars Group Internallonal Confllrence. 

The ellflllcaWon contains \hI followlngelllmenll: 

a .n Ippllcallon dall ilia eonIalnlng Inventory dllll. 
a In Intllrac1lYe SAS/AF Inenu eystlllll 10 enablll regular USllrs 10 

run rapor1l on delnlftcf end a system admInIslrlllor 10 maintain 
, thl parameler "I ... 

o SIIVIIfIII parameter III .. and FSEDIT scrllens. 
D source codll 10 create end update IhII parameter tllII on 1ft 

.d-hoc besll. 
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o the maCfO that produces al 01 the appllcallon'a raportt. 

Three data Rbra,," ~ the application. 

The library ra'erenead by the libra' WtOG£t eon'Ialns the 
Invenlory lila 8Iored as a SAS data ael. ""ltored '8!'8ralely from 
the "aramaler data fIIas IInce those Illes Ira appllcallon 8f'8C1f1c. 
white the Inventory data are used In a varle~ oIapptloallons .. 
QIZMO Manufaelurlng. slotlng the Inventory data aat In lis own 
dala lIbral)' iIImplllles data ICCIJ •• for IllyIIelnS thel need 10 
Iccass II. 

Tha IIbral)' mlereneed by thellbral PARMDL conta"" the 
epplleallon paramatar mes theltha syalam admInIstraIor " 
alowed 10 ICCess and update. Sptldllcelly: 

c a dala lelthel contains the list 01 manu chotcIJs. 
c a data sat whem each observallon dannal one oItha avanablt 

rapafls. 

c a data lal which dallnes how aach report IImt In aach mport t. 
oalculaled. 

c a dala lat which dallnes tha report stub rur aach report 1In1. 
o a data sel containing thlllst 01 valid warehouse code. and 

thalr namllS. 
c a dala sat contalntno the list of valid product codllS and thalr 

dl!!lfll'lptlOl1!l. 

C I dala lat thel contain. this 881 01 paramlter 111M. 

Tha PAnMOL Rbrary also contains a cltalog Clfted DATASRO. 
ThIs catatog eontlllnS a SOURce anll)' lor 8IIch data RlIIn IhII 
library. The anlry In thl calalog la \he program uled 10 InIllally 
deAne \he variables, lenglhs, format, labat •• ato. In the dllta lat. 
For slmpllcfty, the entry nama Is U!!ulny tha .. ma al tha name 0' 
tha SAS dala satth. source coda crellias. For alClmpla, the anll)' 
PARMOI..DATASAC.RPTlIST.SOUACE contains thll sotnca 
code used to erallta Ind m.lnlllln tha PAAMOL.RPTLIST dati 
sat. As each dati sel In a SAS d1111 Hbrary must havaa untqul 
name, \he corraspondlng calatcg antry namllS Ira also tharafotl 
unique. Such I naming convanfton makes" easy 10 identify \he 
sourca code thel correspond. 10 I dl" llIl 

Tha SYSTEM Rbrary conIalnlevarylhlng .... thai the Ippllcallon 
requires. 

I] WINDOWS eontalnsthl SASIAF loftwart entries lncludlno 
PROORAM. FRAME. Ind Set. 

C SCREENS contains al oIthl FS£DtT ICtIIJIlt lor .. 01 \he 
paramater fllas. A naming eonvanllon 01 
SYSTEM.SCREENS.<dsnama:..scnEtoN "used wherl 
<dsnama> Is \he nama oIlha dala lat. ThIs convention forces 
eonsIslanoy 01 usage and allsy ldanllllCIIIlon 0' \he apptOpI1lta 
screan entry for eam data lilt. For aa~ and Iccess 
raasons, III 0' the scraens ara storad In th. SYSteM Hbrary. 
You oouId also oonsIder having I SCREENS Clllalog In .ach . 
data libraI)'. using \he aama naming convention (slmnar 10 . 
whal was described aarller lor tha DAT ASAC clltalog). 
Additionally. HELP and PMENU anlrlallllocfltad wtIh elldi 
screen would be In \hI1 catalog. 

o SASMACR contains both the source code and the eompHed 
macros used by the appllcallon 10 produca H. output raporta. 
For IIxampla. the sourca code 'or the ",REPORT macro 1$ 
contalnad In SYSTeM.SASMACR.REPOAT.SOURce and \he 
complied aX8CIIlebl. macro Is stored In 
SYSTEM.SASMACR.REPORT.MACRO. Systam options ara 
UBad 10 deAne SYStEM.SASMACR a. tha Iocallon 10 lind 
slored comp"ed mactcS. Such a namlno convention makei " 
aasy 10 ldenaly \he source code thet COtrllSponds 10 aach 
macro. Sea SAS Tachnfcal Report P·222 Change, alJd 
EnherlCflmenr. to Se,. BAS Solfwlra A.te ... e.07 lor mora 
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Informallon on using stored COfnIlIIed macros. 
o PMENUS eontatns both the source code and \hi complied 

PMeNU dal1n1llonl (es created by PROO PMENtJ) using • 
naming convention similar 10 !hal dascrlbed above. Again. 

. such a nemlng convenllon maklS n easy to identify what 
source code corresponds 10 what pmanu dellnlllon. One oouId 
elso consider storing .... PM£NUa In another catalog (a.g.. 
WINDOWS). 

o SOURCE contains d other SAS programs used duIIn!J thll 
davalopmenl 01' \he application thai, perhapS, cannol be salely 
discarded, but at the sama tlma are no! pari of the appIIcallon 
tI!Iatr. For elClmple. TeSTPGMS.SOUACE contains programs 
\hal are used 10 test and analyze the data sets used 10 
produce tha mntory reports. 

An applications developar could eonsIdar any number 01 
anematlva schema. for slructurlng and organizing appllcallons. 
Using seperata calalolJS for Ihe maJor components 0' an 
application combined wtth choosing a nemlno convenllon 10 
faclltata the logical IInIdn!J of entries makes managing and 
Understanding tha appllcallon devaIopment anvIronment mora 
llralghlforwatd. 

CONCLUSION 

The dynamic growth In 1achnoIO!JY and the avar.fnereastng 
o8!'8bMtles 01 SAS softwara anablll usars 10 conceive and 
devalop larver Ind IIKIf8 diverse appllcallons then evar befota. 

BuSlnllss nalds lira eonstlnfty growing and changing. To qulcIcfy 
respond 10 these neads, an application development melhodolllgy 
using lIextb1a software tachnlquaa Is a n8CllsaIIy. 

The davalopment mathodology lind environment described In this 
article heva proven successful tor SAS ConsuHIng SaMcas. n 
worb across appIIcallons, lnCra.slS developmant productMty. 
and provides I18x1bl11ly In the appllcallons delivered 10 cuslorm!ra. 
" hes served as a modal for users 10 continua 10 devalop 
appllcallons using SAS IOftwara as an atfacIIva loot In sallsfylng 
IhaIr buSIness needs. 
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