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JAKY MA BYT DNES VYVOJ SOFTWARU — BUSINESS
DRIVEN, TEST DRIVEN, MODEL DRIVEN,
ARCHITECTURE DRIVEN NEBO SERVICE ORIENTED?

Alena Buchalcevova

E-MAIL: BUCHALCQVSE.CZ

Abstrakt

Obrovsky rychly vijvoj hardwaru a sitovijch technologii jde ruku v ruce s vijvojem zdklad-
nitho softwaru, technologii middlewaru, programovacich jazyku a vyvojovych prostredi.
Vyznamné zmény nastdvaji i v pristupech k procesum wvyvoje softwaru. Prispévek se
zaméruje na nejvyznamnéjsi trendy, pristupy a metodiky, které v dnesni dobé hybou
vyvojem softwaru, a které se snazi najit cestu k vétsi uspésnosti softwarovych projektu
a identifikovat prinosy zavedeni IS/ICT v podnikdni organizace.

1 Nejvyznamnéjsi trendy v oblasti IS/ICT

Clanky, prizkumy a pfedpovédi spole¢nosti Gartner patii mezi nejvyznamnéjsi
zdroje, které monitoruji sméry vyvoje v riznych oblastech, oblast IS/ICT nevy-
jimaje. Proto jsem pfi pripravé tohoto prispévku vychézela z predpovédi spolec-
nosti Gartner pro rok 2005 ,, Predicts 2005: Deploy New Technology, Applications
for Success“. Velmi potésujici bylo zjiSténi, Ze se tyto predpovédi nejdilezitéj-
gich trendu pro rok 2005 shoduji s tématy jarni konference EurOpen. Spole¢nost
Gartner uvadi tyto nejdilezit&jsi technologické trendy [Gartner, 2004]:

e Linux a Open Source software bude stale vice prorustat do podnikové
infrastruktury,
e osobni pocitace se budou stéle vice virtualizovat, tj. pocitacové zdroje se

budou jak hardwarové, tak softwarové rozdélovat na ésti (partitioning),
budou sdileny a simulovany,

e dalsi masovy rozvoj mobilnich a bezdratovych technologii,

vy,

e bezpecnost se zaméri zejména na prevenci prunika a utokd,
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e jesté dliraznéjsi bude prosazovani hesla ,anytime anywhere*,

e boj mezi platformami J2EE a Microsoft .NET skoné¢i provozovanim obou
platforem a ddrazem na jejich integraci.

V oblasti aplikaci Gartner predpovida tyto pristupy k vyvoji softwaru:

e pokracujici snaha o snizovani ndkladt povede k rustu offshore outsourcingu
a outsourcingu byznys procest,

e webové sluzby, které se v mnoha odvétvich a organizacich dostavaji za
hranice pilotnich projektii, budou v roce 2005 hlavnim trendem,

e spolecnosti budou investovat do nastroji na podporu sdileni znalosti.

1.1 Sladéni IS/ICT s podnikovymi procesy

Klicovym trendem, ktery jde za rdmec IS/ICT, je pozadavek na sladéni IS/ICT
s podnikanim. Tento pozadavek se objevuje jiz né€kolik let mezi prioritami v ob-
lasti IS/ICT. Pfehled péti nejdilezitéjsich priorit v oblasti IS/ICT podle 2003
Worldwide IT Benchmark Report spole¢nosti Meta Group [Metagroup, 2003]
pro respondenty z USA a z ostatnich zemi svéta uvadi tabulka 1.

Tabulka 1 Prehled péti nejdtlezitéjsich priorit v oblasti IS/ICT

nejvyssich priorit pro ostatni svét
. zvyseni produktivity

. snizeni nakladda

. business alignment

. zlepseni SW procest

. zlepSeni kvality SW

nejvyssich priorit pro USA
. snizeni naklada

. business alignment

. zvySeni produktivity

. Tizeni projektu

. zlepseni kvality SW

QUi | W N | ot
CU | W N Ot

Business alignment je odrazem soucasné ekonomické recese, ktera vyznamné
ovliviiuje i oblast IS/ICT. Vydaje na informatiku se snizuji, pozaduje se vyssi
kvalita, krats{ ¢as a pfinosy IS/ICT v podnikani. Pravé sladéni IS/ICT s podni-
kovymi procesy mé byt feSenim tohoto problému. Jde o to, aby ¢as a prostiedky
vynaloZené na projekty v oblasti IS/ICT mély pfimy vliv na podnikdni. IS/ICT
je tfeba spojit s podnikovymi procesy a hodnotit ispéch zavedeni IS/ICT podle
toho, jak se projevi v podnikani organizace. Nastrojem, jak toho dosdhnout,
se zda byt koncept sluzeb. Sluzby vystupuji jako spojovaci ¢lanek mezi podni-
kovymi procesy a IS/ICT. Spoleénost Meta Group je presvédéena, Ze jednim
tace na sluzby [Metagroup, 2003]. Otézka orientace na sluzby pfi vyvoji IS/ICT
neni jen otazkou technologie, ale podstatné ovliviiuje i metodiky vyvoje a nasa-
zeni IS/ICT. Ackoli se technologie i ekonomické prostiedi za posledni desetileti
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dramaticky zménily, metodiky vétSinou s témito zménami nepocitaji. Vétsina
metodik byla navrzena pro prostiedi, kde se aplikace vyvijeji od zac¢atku, ne pro
prostfedi zalozené na sluzbach, kdy je tfeba feseni poskladat z rtznych zdroja.

Architektura orientovana na sluzby je postavena na téchto kli¢ovych princi-
pech [Bloomberg, 2003]:

e podnikové procesy jsou urcujici pro sluzby, které jsou zase urcujici pro
technologii

e sluzby musi umoznovat agilitu podnikovych procesi

e Uspésna Architektura orientovand na sluzby se stale vyviji.

Atraktivnost sluzeb spo¢iva ve zvySeni produktivity IS/ICT feSeni, sniZeni
nakladt vyvoje a nasazeni a zkraceni ¢asu uvedeni na trh. Dalsim cilem je vyssi
prinos z IS/ICT feSeni. Architektura orientovand na sluzby je dilezitd pro pod-
niky, protoze predstavuje ramec, ktery sjednocuje byznys model s technologiemi
a realizuje funkcionalitu zajistujici efektivni podnikéni.

2 Soucasny stav v oblasti vyvoje IS/ICT

Uspésnost projektit vivoje informaénich systémii neni uspokojiva. Podle vy-
sledki vyzkumu spole¢nosti Standish Group spliiovalo kritéria tispéSnosti v roce
2000 jen 28 % vsech projektti na vyvoj aplikaci. Tato kritéria byla definovana
jako dokonceni projektu vcas, se vSemi specifikovanymi funkcemi a za danych na-
kladi [Johnson, 2001]. PFi¢in této skutecnosti je celd fada. Mezi nejvyznamnéjsi
bych zaradila:

e turbulentni zmény ve spole¢nosti,

e velmi rychly vyvoj informacnich a komunikac¢nich technologii,
e slozitost vyvoje softwaru,

e tlak na rychlost vyvoje,

e Zelezny trojihelnik,

e potieba integrace se stavajicimi systémy.

2.1 Turbulentni zmény ve spolecnosti

Soucasné ekonomika je stale vice orientovana na znalosti, je charakterizovana
krat$im zivotnim cyklem produktti, diirazem na inovace a rychlym technologic-
kym pokrokem. Svét kolem néas se méni a je tieba na zmény nejen reagovat,
ale dokonce zmeény vyvolavat, a tak ziskat naskok pfed konkurenci. Z pohledu
IS/ICT to znamend, Ze jak p¥i vyvoji IS, tak pfi jeho provozu je tfeba do systému
promitat zmény.
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2.2 Velmi rychly vyvoj informaénich a komunikac¢nich
technologii

Zmeény, které probihaji v celé spoleCnosti, jsou jesté vyraznéjsi v oblasti infor-
macnich a komunikac¢nich technologii, nebot praveé tato oblast pat¥i dnes k nejdy-
nami¢téjsim. Obrovsky rychly vyvoj hardwaru a sifovych technologii jde ruku
v ruce s vyvojem zakladniho softwaru, technologii middlewaru, programovacich
jazykl a vyvojovych prostfedi. Tento rychly vyvoj ndm na jedné strané posky-
tuje stale lepsi prostfedky, na druhé strané ale predstavuje zavazny problém,
pokud se zabyvame otdzkami jako je uchovani investic vloZenych do IS/ICT,
kvalifikace vyvojara softwaru a podobnymi. Pravé na feSeni téchto otazek je za-
méfena iniciativa organizace OMG Modelem Fizend architektura (Model Driven
Architecture) MDA. MDA vychézi ze skuteénosti, Ze mnozstvi zmén v systému
klesa s postupem na vyssi irovné abstrakce. Dopady neustéalych zmén technolo-
gii je mozné omezit jen na ¢ast modelu — na jeho nizsi vrstvy. Pfi MDA vyvoji
se nejprve vytvori Platformové nezavisly model (Platform Independent Model —
PIM), ktery reprezentuje vécnou funkcionalitu a chovani systému. Pomoci MDA
néstroji se PIM mapuje na zvolenou platformu (napfiklad Corba, Java/EJB,
XML/SOAP) a generuje se Platformové specificky model (Platform Specific Mo-
del — PSM). Nakonec se generuje implementa¢n{ kéd pro p¥islusnou technologii.
MDA néstroje umoziiuji také zpétné inzenyrstvi (reverse engineering), a tak je
mozné vytvorit modely stavajicich systémii pro tcely integrace aplikaci. MDA
generatory aplikuji soucasné i ndvrhové vzory [Buchalcevova, 2003].

2.3 Slozitost vyvoje softwaru

Na celou historii vyvoje softwaru, ktera neni ve srovnani s ostatnimi odvétvimi
dlouha, mtzeme pohlizet jako na boj se slozitosti. Na jedné strané se do tohoto
boje nasazuji stale vykonnéjsi nastroje, na druhé strané rostou pozadavky na
software (rozsah, kvalita, rychlost vyvoje, flexibilita, pfivétivost a dalsi). Hlav-
nim atributem softwaru je tedy stéle slozitost jeho vyvoje, kterd je také jednou
z piic¢in velkého pocCtu netspésnych softwarovych projekti. Na vyvoj softwaru
ma vliv jak prostfedi vyvoje, tak cilové prostfedi. Proménnymi veli¢inami pti
vyvoji softwaru jsou dle [Scrum, 1995]:

e dostupnost kvalifikovanych specialistti (pro nové technologie, nastroje, me-
tody a domény je maly pocet kvalifikovanych odborniki),

e stabilita technologie pro implementaci (nové technologie jsou méné sta-
bilni),

e stabilita a schopnosti nastroju,

e efektivnost pouzivanych metod,
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e dostupnost expertl na vécnou oblast i technologii,

e nova funkcionalita a jeji vztah k existujici funkcionalite,
e metodika a jeji flexibilita,

e konkurence,

e cCas,

e zdroje,

e dalsi proménné.

Celkova slozitost vyvoje softwaru je funkci téchto proménnych, pficemz tyto
proménné se v pritbéhu projektu méni.

Software ma mnoho aspekt, které jej odliSuji od jinych produkti, a proto je
i proces jeho vyvoje odlisny. Tradi¢ni pristupy predpokladaji, Zze procesy pti vy-
voji softwaru je mozné plné definovat a konzistentné opakovat. To predpoklada,
Ze je mozné definovat a opakovat: problém, FeSeni, nositele feSeni (vyvojaie)
a prostfedi. Tyto predpoklady vsak podle zastanca agilnich pfistupi pii vyvoji
softwaru neplati. V mnoha pfipadech neni mozné definovat problém na zacatku
projektu, protoZe pozadavky nejsou presné specifikovany a nebo se méni. Opako-
vatelnost feseni predpokladé, Ze je mozné plné specifikovat architekturu a navrh.
Také vyvojari nejsou stejni, ale lisi se svymi schopnostmi a znalostmi. Lisi se
i prostredi, ve kterém vyvoj probiha. Vyvoj softwaru tak probihd v podminkach
chaosu a je to velmi slozity proces, ktery nelze pfedem plné popsat, ale je nutné
jej pribézné monitorovat a prizptisobovat se zménam.

2.4 Tlak na rychlost vyvoje

Turbulentni ekonomické prostiedi a také vysoka konkurence v odvétvich vedou
k tomu, Ze je tfeba realizovat zmény rychle. A jestlize je software klicovym
faktorem fungovani organizaci, pak je tfeba také software vytvofit a zavést velmi
rychle, dfive nez to udéla konkurence. To vystihuje termin ,time to market®,
ktery je klicovym pozadavkem pii dnesnim vyvoji a nasazovani softwaru.

2.5 Zelezny trojthelnik

Softwarovy projekt je omezen Zeleznym trojihelnikem (obrazek 1). Pokud je
presné definovan plan (&as), rozpodet (ndklady) a rozsah vytvafeného softwa-
rového produktu (poZzadavky), nemé Fesitelsky tym zddny manévrovaci prostor,
a tak spéje k selhani. Jediné, co se pak mize ménit, je kvalita produktu.

Prvni bod Zelezného trojuhelniku odpovida na otazku ,,Jak dlouho bude vy-
voj trvat?“ Nerealisticky tésny plan je zndmym problémem v fadé projekti.
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kvalita

naklady pozadavky

Obr. 1 Zelezny trojthelnik

Stejné problematicky je ale i nékolikalety plan bez internich dodavek, ktery ne-
garantuje prakticky zadny pokrok. ReSenim je realizovat projekt v kratkych
iteracich. Priméarnim produktem musi byt fungujici software, ktery spliiuje v da-
,Co bude vyvoj stat?“ Zdroje jsou v projektech vétsSinou Spatné fizeny, velmi
brzy jsou zarazeny do urcitych kategorii a jejich vyse byva na zacatku casto sta-
novovana umeéle. Tteti bod trojuhelniku odpovida na otazku ,,Co dostaneme?*
Pi1i tradi¢nim zptsobu vyvoje se tym snazi definovat vétsinu pozadavkid brzy.
Tento pristup ale nezohledruje fakt, ze pozadavky se méni s tim, jak se vyviji
znalosti a prostfedi. Ve stfedu zZelezného trojuhelniku je kvalita. Ta fesi otazku
,Bude vysledek dost dobry (kvalitni)?“ Kontroly, které maji odhalovat defekty,
jsou tradi¢nim zpisobem garance kvality. Ale je to nejlepsi pfistup? Misto vy-
hledavani chyb po dodani, by bylo lepsi vytvorit bezchybny produkt. Standardy
kédovani a pravidla modelovani poméhaji v dosahovani kvality stejné jako vyvoj
s testovanim na zacatku a aktivni Gc¢ast investorti.

Jak se tedy vypofadat se Zeleznym trojthelnikem? Regenim je asi dosdhnout
rozumného kompromisu. Nejlepsi manazefi si uvédomuyji, ze pro zajisténi uspéchu
projektu je tfeba vzit v tvahu zelezny trojihelnik a realizovat zmény, pokud
nastanou. Watts Humprey, jeden z tvirct CMM fekl: ,To, co lidé skutecné
chtéji, je vysoce kvalitni systém, ktery implementuje vse, co chtéji, pii nulovych
nakladech a hned. Vse ostatni je jen dohoda, kompromis.“

2.6 Potieba integrace se stavajicimi systémy

Informacni systémy dnes nevznikaji na zelené louce. Vétsina organizaci ma jiz
automatizovany hlavni oblasti své ¢innosti. Pozadavkem dnesni doby je inte-
grace téchto ,ostrivki”“ automatizace do jediného systému. Zatimco dfive byly
informacni systémy nahrazovany novymi, dnes se zac¢ind prosazovat nazor, Ze
je tfeba stavajici systémy, které dobfe pracuji, propojit s ostatnimi a zptistup-
nit je napriklad pres webové rozhrani. To je jeden z kol systémové integrace.
Systémova integrace predstavuje zpusob, jak umoznit technologiim ve stale se
ménicim informatickém prostfedi spolu komunikovat. Jak fekl Richard Soley,
piedseda a CEO OMG!, ve své tvodni prednasce na OMG konferenci Integrate

Istandardiza¢ni organizace Object Management Group
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2003: ,Integrace je problém, ktery nemtzeme odsunout.“ [Soley, 2000] Integrace
neni jen technologicky problém, ale je to také obchodni problém. S pozadavkem
integrace systému tzce souvisi nutnost celopodnikového (Enterprise) pohledu.

3 Metodiky

Slozitost tvorby informacnich systému, jejiz pfi¢iny jsem nastinila v predcha-
zejici kapitole, se jiz dlouhou dobu snazi feSit metodiky vyvoje informacnich
systémi. Vyznam metodik pro vyvoj informacniho systému dokumentuji napti-
klad vysledky prezentované ve zpravé ,,2003 Worldwide IT Benchmark Report*
spole¢nosti META Group [Metagroup, 2003], v niz se uvadi, ze 51,6 % vSech
respondenti pouziva pii vyvoji informacnich systému metodiku.

3.1 Pojem metodika

Metodika (methodology) pfedstavuje v obecném smyslu souhrn metod a postupt
pro realizaci uréitého tkolu. Metodika vyvoje a adrzby IS/ICT definuje
principy, procesy, praktiky, role, techniky, nastroje a produkty pouZzi-
vané pri vyvoji, idrzbé a provozu informaéniho systému, a to jak z hle-
diska softwarové inZenyrského, tak z hlediska Fizeni. [Buchalcevova, 2005]

Kromé pojmu metodika se muZzeme setkat s pojmy proces a softwarovy pro-
ces. Mnohé metodiky maji slovo ,,proces“ pfimo ve svém nazvu. Prikladem jsou
metodiky Rational Unified Process, Open Process, Object-Oriented Software
Process a dalsi. Existuji metodiky hodnoceni softwarovych procest (napiiklad
Capability Maturity Model), mluvi se o zlepSovani softwarovych procesti. Soft-
warovy proces je v kontextu téchto pristupt definovan jako sada ¢innosti, metod,
praktik a transformaci, které lidé pouzivaji pro vyvoj a udrzbu softwaru a dal-
Sich s tim spojenych produkti (projektovych pland, navrhi, testovacich pfipada
apod.). [Paulk, 1993]

3.2 Stav v oblasti metodik v CR a ve svétd

Metodik, které se zabyvaji vyvojem informacnich systémi, je velké mmnozstvi.
Tato skutecnost mé objektivni divody, kterymi jsou mimo jiné:

e riizné technologie a paradigmata vyzaduji rtizné techniky (strukturované,
objektové),

e organizace se lisi firemni kulturou,
e kazdy jedinec je jedineény a mé jiny styl uvazovani, préce,
e kazdy tym je jedinecny,

e projekty se lisi velikosti tymu,
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e projekty se lisi dulezitosti.

Dulezité je, aby metodiky pro vyvoj a udrzbu IS/ICT byly jednotné popsany
a kategorizovany. Charakteristiku prednich soucasnych metodik, jejich popis
v jednotné struktuie a kategorizaci je mozné nalézt v [Buchalcevovéa, 2005]. Zara-
zeni metodik do dobfe definovanych kategorii je velmi dilezité, nebot metodiky
nejsou srovnatelné v fadé hledisek. Vétsinou se jedna o metodiky zaméfené jen
na urcitou fazi vyvoje informacéniho systému, na urc¢itou vécnou oblast, na urcity
typ projektu a podobné. Uvedena publikace se snazi také definovat kritéria, jak
vybrat vhodnou metodiku pro urcity typ projektu, a postupy pro jeji prizpiso-
beni na konkrétni podminky firmy a projektu.

Problém vétsiny metodik je také v tom, Ze se zaméfuji na vyvoj nového
informac¢niho systému. Pfitom v dnesni dobé je hlavnim tkolem zejména roz-
voj stavajicich systémt, implementace typovych programovych feseni, integrace
dil¢ich feSeni do celopodnikového systému.

Podil firem, které pouzivaji pfi v§voji software formalni metodiku, je v Ceské
republice nizsi nez ve svété. Tato skutecnost mize mit fadu diavodt, ale jsem
presvédcena, ze mezi hlavni dtvody patii:

e nedostatek ¢eskych metodik? nebot vétsina metodik je v angli¢ting a nejsou
lokalizovany do cestiny,

e metodiky se zpravidla $ifi na komercéni bazi a ¢eské firmy nechté&ji ¢i ne-
mohou vydavat prostfedky na nakup metodik.

3.3 Rigorézni metodiky a agilni metodiky

V soucasnosti miizeme sledovat dva hlavni proudy v metodickych pristupech,
které jsou oznacovany jako rigorézni metodiky a agilni metodiky. Rigorézni me-
todiky vychézeji z presvédceni, ze budovani IS/ICT lze popsat, planovat, Fidit
a meérit. Snazi se podrobné a presné definovat procesy, ¢innosti a vytvarené pro-
dukty, a proto byvaji ¢asto velmi objemné. Rigorézni metodiky jsou zpravidla
zaloZeny na sériovém (vodopaddovém) vyvoji. Pfi tomto zptsobu vyvoje pro-
bihaji jednotlivé faze jako planovani, analyza, navrh, implementace, zavedeni
sekvencné za sebou. Existuji ale také rigorézni metodiky zalozené na iterativ-
nim a inkrementalnim vyvoji® P¥ikladem téchto metodik jsou OPEN, Rational

2z &eskych metodik mizeme uvést napiiklad metodiky Objektove orientované metodiky

a technologie (OOMT) viz [Drbal, 1997], Multidimensional Management and Development of
Information System (MMDIS) [Vorisek, 1997], Business Object Relation Modeling (BORM)
viz [Polédk, Merunka, Carda, 2003]

3Tterativni vyvoj predstavuje opakované (iterativni) provadéni jednotlivych fazi pfi vyvoji
IS. Vysledkem kazdé iterace je funkéni verze systému. Soucasné metodiky doporucuji velmi
kratké iterace (dny). Iterativni vyvoj muze probihat bud pro cely systém, jehoz funkénost
se v jednotlivych iteracich rozsifuje, a nebo ve spojeni s inkrementalnim vyvojem (systém se
vyviji po pfirtstcich). [KIT, 2003]



XXVI. KONFERENCE EUROPEN.CZ 13

Unified Process (RUP), Enterprise Unified Process (EUP). V rdmci rigoréznich
metodik tvori samostatnou kategorii metodiky pro hodnoceni softwarovych pro-
cestl (Software Process Assesment). Jsou realizovany zejména v ramci projektu
SPICE, ktery predstavuje hlavni mezinarodni iniciativu pro podporu vyvoje
mezinarodniho standardu pro hodnoceni softwarovych procesti. Metodiky hod-
noceni softwarovych procest jsou zalozeny na piresvédcéeni, Ze kvalita procesu
urcuje kvalitu produktu, a proto popisuji postupy, které umoznuji hodnotit iiro-
ven zralosti procest pfi vyvoji software. Nejznaméjsi z téchto metodik je Model
zralosti (Capability Maturity Model).

Zmény technologii a ekonomického prostfedi, ke kterym v soucasnosti do-
chézi, a pozadavky na rychlé zavedeni IS/ICT vyzaduji zmény v metodikéch.
Tradi¢ni rigor6zni metodiky prestavaji v takovych podminkéch vyhovovat a zaci-
naji se prosazovat metodiky, které umoznuji vytvorit feseni velmi rychle a pruzné
jej prizptisobovat ménicim se pozadavkim. Tyto metodiky jsou oznacovany jako
agilni. Jednad se o rizné metodiky, které vznikaly od druhé poloviny 90. let
a které prosazuji myslenku, Ze jedinou cestou, jak provérit spravnost navrze-
ného systému, je vyvinout produkt, nebo jeho ¢ast, co nejrychleji, ptedlozit ho
zédkaznikovi a na zakladé zpétné vazby upravit. Kazda z agilnich metodik je
svym zpusobem specifickd, ale vSechny jsou postaveny na stejnych principech
a hodnotach. Proto se sesli predstavitelé téchto pristupt v tnoru 2001, pode-
psali ,Manifest agilniho vyvoje software* [Fowler,Highsmith, 2001] a vytvofili
»Alianci pro agilni vyvoj software* [AgileAlliance, 2003].

Agilni metodiky predstavuji ve své podstaté reengineering procesu pii bu-
dovani IS/ICT. Kdyz byl v 90. letech prosazovéan reengineering v podnikovych
procesech, dostala jedna osoba (vlastnik procesu) plnou kontrolu nad celym pro-
cesem. Podobné agilni pfistup k vyvoji softwaru dava jednomu vyvojari plnou
kontrolu nad vSemi fazemi procesu vyvoje — od pfimé komunikace se zédkaznikem
pfi sbéru pozadavkid az k realizaci.

Rigorézni a agilni metodiky predstavuji dvé skupiny metodik, které vychézeji
z odlisnych predpokladi a odlisného pohledu na vyvoj software. Vysledkem je
jiny obsah a zaméfeni kazdé kategorie metodik a jiny okruh projektii, na které
je vhodné tyto metodiky aplikovat. OdliSnosti obou pfistupt jsou prehledné
zachyceny na obrazku 2.

I kdyz jsou vychodiska, obsah, pfistupy i pouziti rigoréznich a agilnich me-
todik na prvni pohled velmi rozdilné a jejich zastanci vystupuji zpravidla anta-
gonisticky, je mozné oba pristupy urcitym zptsobem kombinovat. Rigordzni me-
todiky je mozné odlehcit a aplikovat v jejich ramci né€ktery z agilnich piistup.
Velmi zdarily popis aplikace zakladnich principt agilnich metodik v metodice
RUP je mozné nalézt v [Kroll, 2001]. Dalgim ptikladem propojovani rigoréz-
nich a agilnich metodik je aplikace metodiky Agilni modelovani v RUP, ktera
je popséna v [Ambler, 2001]. Na druhé strané, pokud potfebujeme pouZzit agilni
metodiky na vétsi projekty ¢i projekty veétsi dulezitosti, je tfeba je vice formali-
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Obr. 2 Srovnéni rigoréznich a agilnich metodik [Buchalcevova, 2005]

zovat, zafadit vice dokumentace apod. Agilni metodiky jsou v pfevazné vétsiné
zameéfeny na vyvoj nového feSeni. V posledni dobé se objevuje snaha apliko-
vat agilni pristupy i na Gpravy reseni a integraci feSeni a stejné tak na nékteré
metodiky patfici do kategorie globalnich metodik.

4 Zavér

trendi. Je pfiznacné, ze vSem témto témattim jsou v€novany pfispévky na jarni
konferenci EurOpen 2005.
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USING OPEN SOURCE IN COMMERCIAL COMPANIES
Petr Hrebejk

E-MAIL: PETR.HREBEJKQSUN.COM

Should you care about open source?

This article is about whether you should care about open source and if yes,
why? What is Microsoft? A software company which most of the open source
guys talk about as evil empire. What is open source? Bunch of guys who Bill
Gates thinks are all communists. Neither of this is true. Microsoft really is just
a software company. Well, yes they have the monopoly, which definitely is not
healthy. But as I will show later it’s not Microsoft’s fault that they are in a
position they are in. If it would not be Microsoft it would be other company
but it would be some. Neither is true that all the people participating in open
source are communists. They are not. Even if it may not seem so from the
distant point of view, except very rare cases, people who write software do it
for money. Yes sometimes they simply can’t get enough and they write other
software (not that they write at work) just for fun. But these fun projects are
usually not the main stream even in the open source. But not only that, more
and more big companies are going with the open source stream. IBM poured
more than 1 billion of dollars into the development of Linux and is giving the
Eclipse IDE/platform for free. Sun is sponsoring projects like OpenOffice suite
or NetBeans IDE/platform, they open sourced the Solaris operating system.
Both companies are very active in the Apache projects. Borland joined Eclipse
recently and they opensourced InterBase. Novell bought Suse. Oracle is pretty
active in the open source tools space. And you it’s easy to find more examples of
large companies either participating in open source project or sponsoring some.
And of course there are companies/communities based on the open source model
only. To name just three look at RedHat, JBoss or MySQL. Of course lots of
people are using the open source software and they are just happy. Sometimes
even without knowing that they are using open source software. For proof of that
just see how big the market share of Linux/Apache is in the server market. Also
look at how the number of people using Linux on theirs notebooks/workstations
grows. And even if they are still running Windows they usually have at least
one open source application on the computer; Mozilla (Firefox,Thunderbird),
OpenOffice, Gimp,. . .
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Now, there is a movement producing software in the environment ruled by
one big, monopolistic, evil, company, ehich if famous for not hesitating to killing
all theirs competitors. How’s that? All these projects should be dead for long
time, right? But they are not and they are continuing growing theirs market
share. If nothing else just this should be a reason why open source is a thing
worth of looking at. At least the question: “how this is possible?” definitely has
to be asked. For a answers you may for example read the famous Cathedrals
and Bazaars article. You will get some there for sure. It explains nicely how it is
possible that the open source model can produce some software at all, how people
cooperate and how they choose tasks. But in my opinion the most important
question remains open. Why the people do that? What drives them? The usual
explanation is something like: people like working, people like to please other
people, people want to be famous for what they do, people like to be part of
a community, etc. However, at least in my eyes, this all simply is not enough
to explain why the open source is as big and as successful as it currently is.
It also does not explain why companies are joining the movement. Don’t tell
anyone that: companies like working, companies like to please other companies,
companies want to be famous for what they do, companies like to be part of
a community. No, companies do not care about things much. Companies like
to make money. The better they look and the less they are perceived as evil
empires, while doing that, the better. But if they do not look that good or even
if people and other companies think that they are an evil empire, no problem,
until they are making big enough profit. And even if we sometimes don’t like to
admit it, the same holds for people. And by the way. it is good so. It makes the
world moving.

If we accept the well proved idea that the main reason for working is profit,
then there are only few reasons left for the ability of open source to survive.
Basically there has to be some future value in going open. Either there is an
opportunity to make more money when going open or going open is a way how
to defend against loss of money in the future.

Let’s look at how the software market looks today. From the open source
point of view it mostly looks like Microsoft against the others. Well, in reality
most of the companies do both open technologies and Microsoft technologies.
But still, the software market definitely does not look like a standard competi-
tion driven market. It looks more like a market full of state interventions. But
every one knows that, even if there always is space for lobbying, it is not the main
cause here. Microsoft is not like Telecom or CEZ here in heart of Europe. The
cause is much more simple. The economic science teaches us that when there is
a product where the marginal cost (the cost for producing one additional item of
the product) is decreasing or constant then a monopoly will develop very likely
in the market. Company will not produce more items if the marginal cost is
higher than the marginal profit. Most products show growing marginal cost at
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some point. At some level of production some kind of cost (work, material, de-
livery, promotion, capital) will start growing steeply and will push the marginal
cost over the marginal profit. The company will stop increasing the number of
produced units and there will be a chance for other companies to participate in
satisfying the aggregate demand. Not so in software. Cost for producing addi-
tional unit is virtually equal to zero. In the Internet age you don’t even have
to produce a CD. May be you have to create a mirror for your download server
but that’s too cheap to really be counted. Not even the differentiation in your
customer base can’t make you worry. May be you can’t produce a ideal car for
everyone because you would have too many models and it would be too costly.
But in software? You simply stuff all the features into your product and the user
simply will choose those he likes. Just look at what a spreadsheet can do today.
The only problem is that the download size gets bigger. But be realistic, who
cares anyway? In such environment the so called natural monopoly will develop,
because the competitors will do whatever it takes to kill the other. They are even
willing to accept losses for very long periods of time because they know that once
theirs monopoly is established they will be able to OCLdictateOCY the price
and to earn the monopoly surplus. So Microsoft is not an evil monopoly. It
is not the state driven monopoly it is a natural monopoly. This is why I said
before that if it would not be Microsoft it would be other company. Microsoft
is just the entity which won the race.

But if Microsoft did won over so many companies in last years why the
open source still lives? We have to look at the tactics usually used against the
competitors First one is the price war. Dump the prices of the products and try
to survive longer than your competitors. But this tactics is very hard to apply
against someone who’s product price already is zero and who does not plan to
make it higher at any time in the future. Second tactic is to buy the other
company. Not so easy either. In open source there usually is no subject to buy.
What is called community is not more and not less than a few hackers spread all
of the world. And even if there is some subject which you can buy and if you do
you probably won’t succeed with the last and more important step. You need to
kill or assimilate the rival product. Fortunately open source licenses generally
allow so called forking. So what you achieve is that you spend lot of money to
buy a competitive product and after some time it will be resurrected by other or
even the same group of hackers you just successfully laid off. The last resort is
legal. Either you sue your competitor and you bet that your lawyers are better
than his. Software patents are useful tool here. Or even better you lobbying in
the parliament. You say some bad mouth the competitors and you insist on a
law, which will put them out of the business. But again suing an open source
community is not that easy. Facing this difficulty most such attempts end up in
suing the customer. But rather be careful the customer’s money is the money
you are faithing for and someone taken to court because of you is probably not
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willing to pay for your products in the future. Going the political way may be
very dangerous for the image. Political fight against something which may look
like a charity from outside is probably not going to have much support in the
public. You may end up with people wearing t-shirts with the source code of
the banned product printed on it.

It’s easy to find examples of how all the before mentioned tactics failed again
the open source. Ithink what’s working best is simple again. It’s pure marketing.
Pouring money into marketing campaigns supporting the product is something
what the open source can hardly do and what potentially has a big impact on
the customer’s decisions. On the other hand it is very expensive. Saying: “Yes, I
know the product and I consider buying in the future” (usual check mark option
in a questionnaire for evaluating marketing campaigns) and to really paying the
money for it instead of downloading free alternative are two different stories.

If you take one kind of applications and if you don’t expect the rules of
business to change drastically then you should be able to guess that there will
only be one winner in the end. It may be open or commercial. In some kinds of
applications free software may win in some the commercial products may be the
winner. However, the current trend seems to be that more and more software is
falling down into the commodity category. I use the term commodity software
for such kinds of apps people are not willing to pay for any more or they expect
the price to be very low. Operating systems, development tools, databases, web
and application servers and even office suites more or less fall into that category
already.

After analysis of the economic aspects of the software market it should be
clear that there is a reason to give open source a try even if you are working
for a commercial company. “OK, but it would mean to give our products for
free and that would kill our company in the long run.” Not at all. Giving open
source a try does by far not mean opensourcing the products. It may or may
not be the last step. The decision whether to take the last step or not should be
backed up by deep and detailed analysis of what it can bring and what it will
take. Some preliminary knowledge and experience is necessary here. The next
few paragraph should be a recipe for how to start getting that knowledge and
experience.

Start with using open source tools inside your
company
Lots of companies already do. You definitely can save some money on operating

system licenses by installing Linux. You may start with servers if using appli-
cation server or web server you may decide to go and install Apache, tomcat,
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JBoss or Sun Application server on a Linux box. Also if you are running a
database server it does not have to be Oracle. You may be served good enough
with something like MySQL or Postgres.

Other kind of server needed by almost every software company is a version
control system. Again there are viable alternatives to the commercial products
in the open space e.g. CVS or Subversion. Same holds for bug tracking systems,
see Bugrzilla for example. All these transitions may be relatively easy to proceed
with. Maintaining servers is usually task performed by small group of people
and they should be fine with bit of experimenting. All these products have
conventional (Windows based) clients or a web service, which guarantees that
the developer productivity will not be at risk. The standard pushback you can
face here is something like: “We rely on these products and if we go the open
way we will not get the support.” This is not true, what you don’t get is the
paid hot line, but it may not hurt much. People on hot lines are usually pretty
cold and they often cannot help you really. When trying to fix a problem in an
open product you will soon realize that simply copy pasting the error message
into Google.com will give you more than enough support to fix the problem
immediately. Not to mention that you Saving the hot-line and telephone fees.

Other candidate for savings are development tools. Why should you pay for
something like compiler today? It is said that the best things are for free. In
software it rather reads the good enough things are for free. Sure you might get
lot better performance with some paid compiler, but 95 % of applications do not
require it and you should be OK with something like gcc, javac, jikes, make, Ant,
Maven, etc. Using these tools enables to create things like nightly /continuous
build serves bothering people with emails when they break the build. We will get
to that later. But you have to be a little bit careful here and make sure that you
don’t write your products in some proprietary language owned by a company.
There is rich choice of safe (means portable)languages e.g. C, C++, Perl, Java,
Lisp, SQL, and lot more. Even compiling and running C# on Linux should be
possible with a little bit of care. Writing something in Gupta SQLWindows is
probably not a good decision though. When you choose a language or languages
you probably will need some more tools (like an IDE for example) to be able to
do that nice time saving things like refactoring, debugging, profiling, and so on.
Also in this space you will find lot of free and good preforming products.

Maybe you will also decide to save some money on your favorite office suite
and maybe you will want to try some new tools widely used in the open source
space. I really recommend looking at Wiki for collaboration on documents for
example.

It may seem that all the cost savings mentioned above are just a nice bonus
and staying with a paid product should not harm anyone. But that’s a false hope
there always is at least one competitor who might have these saving already in
place. And a competitor with a lower cost is a dangerous competitor because he
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can afford selling his product at lower prices. For the consequences see above.

Start using the open methodologies

I admit, methodologies is a little bit exaggerated. Start small. Read a book
about extreme programing and maybe one more about agile programming and
decide that something like that is a process you will never implement in your
company. Who would like to program in pairs? (Sometimes it is fun) But you
have to read the books anyway. First it you will have an interesting conversation
topic and second there can be parts of the methodologies which might be useful.
For instance writing tests (and running them from time to time) is a good idea. It
really helps to have confidence when doing changes in the code. And even other
techniques from the open methodologies can be useful for particular projects.

Start “living” openly in the closed environment

If you already have things like CV'S server in place and you are using some build
system. Dedicate one machine to performing the CVS checkouts and the builds
continuously. If the build fails the machine will send an email to a mailing list
all developers are subscribed to. Set up a policy which says that breaking a
build i.e. making the code uncompilable is a very very bad thing and that no
one should do that. OK, no one should do that three times in a row. Broken
code base stops all the people from working and the time is money. So everyone
is required to run a clean build before check in. After you successfully fought
with all the initial pushback and your code is no longer broken make the rules a
bit harder. Add a test suite run after the build. This suite should test that the
main features of your application are still working. This will add one more safety
net. Not only the source base will always be compilable but it also always will
run somehow without crashing throwing exceptions. It obviously means that
everyone is required to run the testsuite before checkin. And in turn it means
that your build scripts and tests framework must be good enough to run on the
server and on every developers workstation.

But the build/test server should not be the only machine which will send
emails to developers. Version control and bug tracking systems are able to send
emails as well and they should. This is one of the main features of the open
source development way. It is called living in a fishbowl. Everyone should be
able to look at any part of the code and watch what is happening to it. Seeing
source is important but seeing the changes in the code is even more important.
When someone does a checkin an email is sent to all developers showing the diff.
Then there are lot of eyes which can catch the bugs soon enough. It also makes
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it easier for the gurus to watch the work of less skilled members of the team.
Making a change to the code should be publicly visible action so people will
likely not do something what no one should rather see. Mails from bug tracking
system help to track the bugfixing efforts. If you are brave enough you might
even consider moving the bug tracking system outside of the company and let
your users to enter bugs, search the database and subscribe to the lists to be
notified that the bug they really hate was already fixed.

Go outside

Become a member of some open source communities. The best way how to do
that is to choose the most important open source application you use. May be
it will be the one you need an update for most often. Register into the mailing
lists of the product. Start discussing things. Sometimes you may ask for help.
Sometimes you may give an advice to someone who is currently in trouble. If
you find a bug in the product try to find a way how to reproduce it, file a bug in
the bug tracking system and be kind to the developers when they ask for some
additional info.

Of course if you feel strong/smart enough you may want to try fix a bug in
the product yourself. You don’t need to worry much. You won’t be granted the
write access into the CVS repository anyway. You will have to send a patch
to one of the developers who already ave the commit right. The developer will
check your patch for correctness and if everything will be OK he will integrate
the patch instead of you. (He might require you to write not only a the patch
but also a test for it. If so, do it.) After few successful patches you may become
a regular commiter. Having at least one such person in your company might be
crucial if the product you use is so called mission critical application for you.

Start offering open source solutions to your cus-
tomers

That’s the next step. If you feel you have enough knowledge about the products
you may want to start offering it to your customers. This may seem a little bit
strange. When you offer a choice between a commercial and free product and
the customer will decide for the free one, you will loose the provision you usually
earn from selling something. Yes, but you still may charge for installation and
support. If someone requires 24 by 7 support he can’t get it neither from the
distant producer of a commercial application nor from the community. In such
case a collocated support company is needed, which is an opportunity to make
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money on free products. Not charging for the product itself just makes the deal
a bit more interesting for the customer and gives you a competitive advantage.

How easy it is to offer free software or products build on free software to
customers really depends on which kind of software are you producing. Nowdays
more and more software is server based with web based clients. This setup makes
the real software behind the web browser virtually invisible to users. However
producing thick clients or desktop applications using free software may be a
bit harder as most companies still demand Windows based software. But this
does not by far not mean that there is no way how to use open source for
such products. There is lot of technologies available which successfully run on
Windows and Linux.

What you have to watch here carefully however is the various licenses used in
the open source space. Some licenses (like the widely used GPL — General Pub-
lic License) will pose some restrictions on your product. However, there are less
restrictive licenses (MPL — Mozilla Public License, SPL — Sun Public License,
LGPL — Lesser General Public License, BSD — Berkley Software Distribution,
etc.). Some products are also dual licensed, which means that you may use it
freely for noncommercial purposes but you have to pay a license fee for com-
mercial usage (SleepyCat’s Berkley DB for example). The licensing problems
unfortunately make using of free software little bit more complicated than just
a grab and go process.

Last step: making you software open source

There is always the possibility to open source your own software. But as I already
mentioned you should think twice here. I definitely do not want to discourage
anyone from such step, but you still have to be profitable company, right? In
next few paragraphs I will describe what you can get from opensourcing a piece
of code and about what you probably won’t get. You should carefully weight
the pros and cons.

First thing is to look at how the market with given kind of applications looks
like. It has to be said here that it means how the global market looks like. There
is nothing like north bohemian market niche for accounting apps. In the Internet
age the software market is almost always global. (Notice the difference between
the software market and the market for software services. A north bohemian
market niche for maintaining accounting application may very well exist.) If you
are the only player on the market. Means that you application has more than
90 % of the market you probably do not need to care about opensourcing it.
If there are more players on the market the decision may depend on few other
aspects. The application should be splittable into a base product and some value
added add-on(s). Most of the money, the reason why people buy the application,
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should lay in the add-ons. In this case you may want to open source the base and
build a community around it and still make the money on the added value. This
might seem easy but in most cases most users will be happy enough with the
base functionality and won’t pay for the add-ons. You should also be sure that
the entry barrier for writing the important add-ons is high enough. If not you
may end up watching an enthusiastic developer giving the same functionality for
free after a while. Of course licenses, which make your life harder when using the
free software, may help here to eliminate some of the dangers. So you might for
instance think about dual licensing your product. Other important aspect is: is
there already a free alternative of the software you produce and how is it doing?
If there already is such a project it might be very hard to introduce a new one
and win against the existing one. What is money for commercial products is
a community for open source. You will have to fight for people who use, test
and codevelop the product. Developers/users time is the scarce resource here.
On the other hand if there is no free product and you are not the only player
in the market there always is a danger that one of your competitors will do the
step sooner than you and that he will succeed. When you analyzed the market
and you are still thinking about making at least part of the product open source
you might want to look below at what it takes to develop and open product
in order disbelieve some myths around the open source and to avoid the later
disappointment.

What can open sourcing your products give and
take

First myth about open source is that short after publishing the source there will
be flourishing community of users and developers, who will be working for free
on the product. There won’t be any. Look at http: //sourceforge.net. It currently
host tens of thousands of projects. But only few of them are really active. The
fact is that most of the projects will die sooner than they reach the 1.0 version.
This is caused by the fact that there is a big difference between clicking on
the project’s web page and really supporting the project. 100000 will visit the
web page, 10000 will spend 10 minutes there, 1000 will download the product,
100 will start using it, 10 will fill a bug report and 1 will become a developer.
Of course the numbers are not exact but it gives a good perspective of how it
works.

Even if you manage to create a community and even if you start dominate the
market, you still need to consider the cost of keeping the community satisfied.
It is very hard to please all the people and it does cost money. You have to train
people how to take care about the community, how to behave on mailing lists,
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and that sometimes they have to fix an obscure bug because one of the strong
supporters filled it.

You also have to do the guerrilla marketing i.e. making sure that your prod-
uct is constantly mentioned on relevant forums and webpages. But notice that
it does not cost a dollar to download another product, give it a try and maybe
change the camp. Even worse users usually do not support just one product
when there is a choice. They will download both and use both based on which
of them is better for given task.

Another myth is that you will get lot of bug reports, RFEs — Requests For
Enhancements and emails with feedback which will help you to improve the
product. You definitely will get some. May be lots of them. (If so the question
is how you will process them all) The quality of however may be questionable.
The people, who yell most loudly on the forums are usually those guys who do
not have anything better to do. Smarter folks have less time to discuss things
and they will only tell you if there is a very serious problem.

There always is some politics about the open source projects. You have to
plan things openly and let people comment. And even if you might be able to
drive the project the way you want or need it may make part of the community
upset. In case you are building some add-ons or commercial products on the
open base you might have hidden agenda which you can’t discuss in public.

The worst end of the politics around open source projects is forking. This is
double edged sword of the open source. It gives you the security. If you’re using
open project which dies or which goes in a direction you dislike you can fork and
keep maintaining and using the forked version. On the other hand looking how
somebody forks your project and the majority of the community decides to go
his way may be a bitter experience.

And last final warning here. Don’t try to follow an the open source man-
ifestos or extreme open source texts. You might end up thinking that talking
to your colleague in the hallway is a sin and that you rather should have writ-
ten an email. If you find something interesting or potentially useful evaluate it.
If somebody tells you something what sounds like ideology feel free to ignore
him.

But there of course is not only the dark side. As mentioned above going
with the open source movement does not necessarily mean that you would open
source your products. Using the open source way of working. Following the usual
structure of open source projects. Using the open source development tools can
change processes in a commercial enterprise positively. The most important
factor of success of a software company today is how effective is the communi-
cation and how effectively the company ’s cumulated knowledge is used. Having
employees communicating on mailing lists and bug tracking system makes the
communication cheaper. (Of course there is still place for face to face discus-
sions). But it also makes it possible not to have the whole development placed
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in one building. You may have people working from home and you may start
even start off shoring the development.

Machine generated emails from version control systems, automatic build ma-
chines and bug tracking systems will help to increase the amount of shared
knowledge. Shared knowledge is generally good think. It makes people replace-
able. Not necessarily in the meaning of laying people off and hiring other ones.
Rather you may feel safe when somebody gets sick or leaves. But even more
importantly you may create more flexible organization structure. When people
are less specialized you may move them freely between various projects.

Summary

A successful company must maximize profits and minimize the risks. Open
source can help with both. First: open source products total cost of ownership
is usually lower than the TCO of it’s commercial counterpart. Second: the
open source methodologies effectively lowers the cost of internal and external
communication and makes the products more sustainable.
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Abstract

Testing is an important part of software development. Effective testing is a key factor
in reducing total cost of maintenance of any application over its life time. It reduces the
cost and time of development, can increase savings on quality assurance and of course
on sustaining. Knowing when to invest in better design, in post development quality
assurance, in manual tests or in automatic testing forms a basic difference between
successful and unsuccessful software projects in these tough and competitive days.

In this paper we start with general motivation and present automatic tests as a
form of functional specification. It will then quickly deep down into hardcore JUnit
test examples showing various forms of regression tests verifying algorithm complexity,
memory management, data structure sizes, deadlocks, race condition behavior and tests
randomly generating new test cases, simulating user clicks in the UI, API signature
tests, etc.

We assume that you know what tests are and that tests are important and useful
part of software development. This presentation will show how it looks like when it
comes to practical usage of a test framework. You will learn techniques, tips and tricks
for testing various aspects of real world J2SE applications. We will also give examples
of the savings and improvements that were achieved by increased usage of extensive
automatic testing in the development of NetBeans platform and IDE.

What it means quality of an application?

There are many possible answers to question “what makes an application to
have good quality?” Depending on one’s standpoint the application can be
requested to have slick Ul, natural work flow, be acceptably fast, not crash
from time to time, etc. These are all good expectations, and let’s include them
under one general category — specification. If we are good UI designers, if we
can understand the user needs, then we can create good specification, which
describes how our application should look.
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How we think our application looks like

However this does not mean that our users will be satisfied with the quality
of what they get. A good enough specification is just a half of what they see.
They also need good enough implementation. Any expectations we put into
our application can or even are (in ideal state) expressed in our specification,
but before they get to the user they have to be implemented in code and it is
very likely that the code will not follow the specification fully. There will be
differences between the code and the specification.

The amount of the differences between our code and our specification is the
measurement of quality. If the final application is not doing what we originally
intended it to do, then it is not good enough. Its quality or maybe better term is
our confidence in it is lowered with every difference from the expected behaviour.

Sometimes the application does not do what we expect it to do, sometimes it
does more. Both situations are dangerous, but only one of them is easy to find.
One can read thru the spec and test (manually, automatically) if everything that
is requested is really implemented. So by carefully testing one’s application, one
can minimize the places where the code offers less than expected. But even this
has its limits:

Over the time, with new and new releases, regressions occur. The function-
ality of the code is changing, it starts to do new things and alas, it also stops
to do what it used. Of course one can execute the manual test procedures once
more with every release, but that is first of all very expensive as people have
to try all specified features from all previous releases, and the accuracy of such
findings often is not good enough. As a result the shape of the application code
is changing from release to release as amoeba changes its shape over time. That
is why we call this behaviour the amoeba model and in the rest of the paper we
give advices for ways to fight with its unwanted implications.
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hape of our application

Tests As A Form Of Specification

This paper claims that writing automated tests is beneficial for the quality of
an application. But as we are not really XP programmers, we are not going to
insist on tests being a must. We believe they are beneficial, especially in certain
areas, but sometimes there are other useful and effective ways to achieve good
enough quality.

One of the most important things automated tests do, is that they show the
intended use and behaviour of the applications code. We all know how hard it
is to maintain code inherited from other person — read it all, analyze what it
does and if a bug is reported, just guess whether that is really a bug or some
weird feature (e.g. intended behaviour). As a result, when fixing such code,
one has to be affraid whether another hidden feature will not get broken. This
whole suffering can be greatly simplified by automated tests. If written correctly,
they contain the expected calls to the application code and the expected results.
One can always check them to find out whether certain use of the code was
anticipated or is just a side effect that happens to work.

Automated tests help to fight with the amoeba behaviour. Nearly every
change to the application code shakes the shape of what its code does, fixing
something and breaking something else at once. By having a chance to execute
the tests with an integration of a change in code, one does not prevent the
breakages, but at least ensure that the anticipated intended behaviour of an
application remains unchanged.
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Shape of amoeba after next release

By running various coverage tools (NetBeans use emma) one can find what
part of the application code is covered and which one is not. This allows to find
and delete code that is not needed or improve the automated coverage for parts
of such code and receive more of the benefits associated with having automated
tests.

An important social aspect of tests is their support for arrogance. Well, in
fact it is not real arrogance, it is more effective use of manpower. As by having
automated and isolated tests, one can refuse bugs that other want to assign to
him by finding or writing tests which mimic the buggy behaviour and proving
that the behaviour of ones code is ok and the bug must be somewhere else.
This provably lowers the number of hours spend with a debugger and thus more
effectively uses time given to programmers.

On the other hand, there are areas which usually do not benefit much from
attempts to provide automated tests. User interface is one of such examples. It
changes often and automated tests (although possible, see http://jemmy.netbeans.org)
are hard to write and are not fully reliable. Sometimes it might be more simple
to invest into manual testing. But we have to mention that the NetBeans project
has set of fifteenish Ul tests to verify basic functionality of the NetBeans IDE and
they are executed continuously and they helped us to catch various regressions,
but often also just cause false alarms. In spite of all their drawbacks, they are
still accepted as valuable.
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From a general point of view, the automated tests can be seen as a kind of
specification. Sometimes it is enough to write Ul specification or UML document,
for certain aspects it is better to also provide automated tests coverage and
sometimes it just does not make sence to do anything else than automated test.
We’ll give some examples later.

Pragmatism vs. Religion

When talking about testing one has to be very careful. People tend to have
strong opinions and discussions easily get pretty heated. And not only heated,
often also confused. The whole methodology is still evolving and things just
have not settled yet. Due to that let us dedicate a separate section to clear up
possible definition confusion.

The interest in automated testing significantly increased during recent years
and there is no doubt that this was caused due to all the efforts of the extreme
programming movement. The influence is so big, that many people associate
testing and XP together and feel that if you write tests you are doing XP or
that if you do not want to do XP you should not write tests. This is false
impression. XP provides a lot of useful tools (like junit) and explicitly talks
about the importance of writing unit tests by developers of the application code,
but it is much larger methodology which (according to the XP proponents) has
to be followed fully or not at all. So even we propose usage of tests, whether we
do XP or not XP is not the question that matters. The important thing is to
get confidence in application code we produce.

Another misleading question that is often asked is whether we write unit or
functional tests? Well, we use junit and xtest as base for writing and harness
for running our tests, but that does not mean the tests are unit ones. As we will
demonstrate later, sometimes it is useful to test the application code in isolation,
sometimes it is more meaningful to setup as close to production environment as
possible. This depends on the aspect we want to verify — in the first case we
concentrate more on functionality of a small unit, in the later we check how it
behaves and cooperates with other components of the system. Both of these
aspects may seem different, but we can use the same tools to check them (e.g.
junit and xtest). Again, it does not matter whether we write functional or unit
tests, what is important, is to force the amoeba’s edge of our application to stop
shaking.

Often people disagree when it comes to question who should write the tests
and when? Some say that when the application code is written, it should be
passed to quality department which will write tests for it. Others (including XP
folks) insist on tests being written together with the application code. We believe
that both opinions have some merits. If an application is tested by someone who
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has not code it, it will sure get tested in new and unexpected ways and new and
surprising areas where the behaviour of the application (its amoeba shape) does
not match the specification will be discovered. Also, it does not make sence to
write some kind of tests in advance (for example the deadlock test which we will
discuss later) and it is better to wait for a bug to be reported and write the test
to simulate the bug and as a proof that it really has been fixed. On the other
hand, when tests are written by different folks, it can lead to the infamous we
vs. they separation: People writing application code will not understand the
tests and those who write the tests will not fully understand the application
code and if a test fails these two sides start to blame each other while nobody
will really know whether the bug is in test or in application code. This can get
really frustrating especially if the failures are intermittent and unreproducible
in debugging environment. That is why we share the XP opinion that at least
some tests shall be written by the application code developers. Beyond the fact
that then there is now someone who understands both, the code and the tests,
the other reason is that the application code is different if written with testability
in mind.

The biggest improvement of the application code that happens when its de-
velopers also start to write the tests is that the application code will no longer
be one big monolithic chunk of mutually interlinked code. Instead, for the sake
of easy testability and also for the benefit of the application code design, its
code gets split into smaller units that can exists separately. As such they can
then be tested on its own. So instead of having to start the database, fill it with
predefined databases and then launch the whole application to just verify that
an invoice entered by a user in a dialog is processed correctly, one separates the
invoice handling code from external environment by abstractions. So the invoice
code no longer talks directly to database or requires user interface. Instead of
that, it relies on an abstract interface to handle its communication with sur-
rounding environment. In the test, then a fake artificatial testing environment
is created and which handles all the invoice processing calls, but without all the
references to the rest of the application. This is called separation of concerns and
there are various supporting techniques one can achieve that (see mock objects,
dependency injection using spring and many others), but in NetBeans we are
using Lookup. Our code is full of abstraction interfaces like:

abstract class DialogDisplayer {
public abstract void notify(String msg);

public static DialogDisplayer getDefault() {
return Lookup.getDefault().lookup(DialogDisplayer.class);
}
}

which separate the caller of its methods from the actual implementation. When



XXVI. KONFERENCE EUROPEN.CZ 35

one writes:

DialogDisplayer.getDefault() .notify("Hello world!");

it is unknown which implementation will actually get called when the code is
executed. This allows us to provide different implementation in the whole Net-
Beans application (a one that actually shows a dialog to the user) and different
when testing the code, which can either print the message or record it for the
rest of the test to check that the expected call really happened. This separation
of concerns gives us confidence that our units of code are working correctly. It is
true that this is does not imply that the whole application is working correctly,
but if there was no confidence in the smaller parts, there could be none in the
whole application.

The separation of concerns is not the only change that happens when the
same people who write the tests can also change the application code. Very
often new, otherwise unneeded methods that verify internal state appear. These
usually stay package private as the tests are packaged in the same java package
and are friends, so no externally visible changes are done, still the code gets
more verifiable.

Another change is that the code gets more predictable. Until the only device
that consumes output of the application code is the user, it does not matter much
whether an action happens now or after few milliseconds later. The human will
observe nothing (actually our usual style to solve problems was to post the action
to SwingUtilities.invokeLater as the human could not realize the delay).
This is a coding style that just cannot work with automated testing. The test
is as quick as computer and will observe any non-determinism the application
code does. So the testing affects the code by either forcing it to remove such
non-predictable constructs or by introducing a rendezvous methods that allow
the tests and application code to synchronize on the expected state and verify
that the behaviour matches the expectations. This is indeed much better then
the opposite style of post-poning an operation to happen later and hoping that
the human will not realize the delay, once again this helps the application the
stiff its amoeba edge.

Properties of Good Tests

The basic and probably only property of any test is that it has to be useful. As
we are proposing tests as the right way to improve the quality of application
code, it has to in some way contribute to its quality. It has to help us shape the
amoeba in the way we want.

Regardless of any textual specification and talks made on corridors, some-
times it is not easy to find out what parts of the application code are supposed
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to do. Tests help with that. They show the intention. If the same programmer
who codes the application also provides a test for its behaviour, it is clear that
his expectations on input values, on order of calls, throwing exceptions, etc. are
going to be visible in his tests. Later, when another person looks at the code, it
can sort out more easily what works just by a chance and what is the essencial
and desired behaviour of the application code.

It is good if clever people develop your application and are able to fix bugs.
It is however much better if your application is being maintained by careful
people — e.g. those that care about the application’s future a lot and rather
invest more work now to prevent the same or similar problem to reappear later.
Those that are just more careful and do not want to spend their life just by
patching, patching, and patching broken code. In such environment, every bug
can be seen as a possible report that the behaviour of the application does not
match our expectations. Such bug is a chance to get the shaking amoeba edge
of the application code closer to the specification. But only if one together with
the fix also prevents regressions (by writing test) the shape of amoeba is going
to be stiff enough to not regress and recreate the same bug in future.

If we have enough tests and we want them to really prevent regressions, we
need to run them regularily to discover their failures. Whether they shall be
executed once per release, every week, every day or instantly depends on the
size of your project and on the time the execution of tests consumes. This
depends on how soon you want to catch the regression. The the sooner it is
discovered, the less painful is the identification of the change in application code
that caused it. In NetBeans we have a set of tests, that take about five minutes
and are supposed to be executed before every commit to our shared source base,
we call them commit validation. Every developer is supposed to verify that
his changes are not really bad and do not break some basic functionality of
the NetBeans IDE. By warning that something is broken before it really gets
integrated we minimize the amount of work needed to investigate what is causing
the regression. However, these tests cannot include all of our tests that would
run for hours, so we also have a suite of tests executed daily that is using the
xtest harness to run the tests enumerated in our master configuration file and a
each module’s individual configuration file. This ensures that every regression is
reported within 24 hours after integration and that is why one needs to evaluate
only the changes made in previous day to find out the cause.

Of course, if people use tests written by someone else to verify whether their
own work is correct (as we do in commit validation), the tests must be reliable.
Failure must mean that something with my changes code is wrong. If this is
not true, then people start to loose trust to the whole system and as such, it
is better to remove randomly failing tests from validation suites as quickly as
possible.

Althrough XP suggests to avoid that, sometimes certain assumptions are
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made about the whole system and not just individual parts — e.g. source file.
Such intentions are really hard to discover by reading single source file. This
forms a maintanance problem as even if you have clever people that can read and
understand the code, they may not realize that it is necessary to also locate some
distinct source file and it as well. Only one change then and a regression appears!
Of course if the assumption about the system is expressed in automated test, you
will get notification. In some sence the tests can be used to link physically distinct
sources that are logically connected together. This gets especially important
when one does hacks around bugs in foreign code. Writing a hack is ugly, but
if that is the only solution to some bug, there can be strong push to do it. If
it works, ok. But as usual with our amoeba, we want to be sure that the hack
works with new versions of code we own. And as usual an automated test for
the hack functionality is the cheapest way to ensure that. We used this hack
verification test for check that our workaround for certain weakness in default
implementation of clipboard works. Not only that the test verified the behaviour
on JDK 1.4, but also caught a change in the clipboard handling in a beta version
of JDK 1.5 and we could negotiate some changes with the JDK team to make
it work again.

So the only property of good test is its usefulness. It can help us to show
the intention, prevent regressions, verify connections of unreleated code or even
hacks into foreign code and sometimes it can serve as an example (we have a
shoping cart application with few checks around). Does not matter how, but if
it helps to bring the amoeba’s edge closer to our expectations, then it has to be
good.

Testing Framework

When searching our memory we can realize that we wrote tests long, long time
ago. The evidence consists of all the main methods in our application sources
hidden in comments or sometimes even left in the code that setup the part of
the application in a specific way so one can just verify his code and do not be
forced to launch the rest. This indicates that programmers really like to write
tests and like the separation of interest, but still, for writing automated tests,
it is better to use an exisiting framework than to encode the testing logic into
main methods spread everywhere. And if we need testing framework in Java,
then we very likely need junit. It is the flag ship of the XP in Java, and even it
is not masterpiece of art, it works well, is easy to use for simple cases and higly
customizable if one needs more complex behaviour.

Tests are written in the separate classes, in the same packages and are usually
named as the class they test with postfix Test:
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public class MyClassTest extends TestCase \{
private int variable;
private static int counter;

static {
// one and only initializations

}

public MyTest (String name) {
super (name);

}

protected void setUp () throws Exception {
// do some kind of setup
variable = counter++;

}

protected void tearDown () throws Exception {
// clean up and possibly post verifications

}

// The tests
public void testFirstInvocation () throws Exception {
assertEquals ("First means 0", 0, variable);

}

public void testSecondInvocation () throws Exception {
assertEquals ("Second is 1", 1, variable);

}

When executed by a harness, the static initialization is called once, then an
instance of the test is created for each method with prefix test. The sequence
of setUp, test method, tearDown is then called on each instance. The test is
expected to perform some computations and then verify if the result is correct by
using various predefined asserts like assertTrue, assertEquals, assertSame or
unconditional fail. If all tests passed, the harness succeeds, otherwise it reports
an error.

The junit is simple and extensible. That is why the NetBeans is using our own
extension call nbjunit which instead of TestCase provides NbTestCase with a
few additional useful asserts. The extension can be easily used by anyone, just
run NetBeans 4.1, select Tools, Update Center in menu and download it. Then
you can add the library to any of your project test classpath and start to use it.

A typical NetBeans not only uses NbTestCase, but also Lookup to handle
the sepration of concerns, so the static one time only initializer registers test’s
own implementation of the Lookup providing the environment needed for the
test:
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public class MyTest extends NbTestCase {
static {
System.setProperty ("org.openide.util.Lookup", "MyTest$Lkp");
}

public MyTest (String name) {
super (name);

}

public static final class Lkp extends org.openide.util.lookup.AbstractLookup {
public Lkp O {
this (new org.openide.util.lookup.InstanceContent ());

}

private Lkp (org.openide.util.lookup.InstanceContent ic) {
super (ic);
ic.add (new DD ());
ic.add (...);
}
}
}

Of course junit is flexible enough, so one can use other extensions, and possibly
also a different harness (recently there was a lot of buzz around TestNG), but
as our example are going to use the NbTestCase, we thought it is reasonable to
explain our specific terminology.

When there is enough tests

While writing tests, people can ask, how much of them should be written? The
simple answer is to write tests, while they are useful. The more precise, more
complex and less clear answer is going to be answered in this chapter.

There are various tools out there that help to measure test coverage. We
have selected emma for measuring the coverage of our application code by our
tests. When invoked (for example from the popup menu of any project from
NetBeans.org) it intstruments the application code and invokes automated tests
on it. While running it collects information about all called methods, visited
classes and lines and then it shows summary in a web browser.

Counting coverage by visited methods is very rough criteria, but it can be
surprisingly hard to get close to 100 %. But even if you succeed, there is no
guarantee that the resulting application code works correctly. Every methods has
a few input parameters, and knowing that it succeeded once with one selection
of them, does not say anything about the other cases.

Much better is to count the coverage by branches or lines. When there is a if
(...) {x0; } else { yO; } statement in code of your method, you want
to be sure that both methods, x and y will be called. The emma tool supports
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this and by helping us to be sure that every line is visited, it gives us confidence
that our application code does not contain useless lines.

Still, the fact that a line is visited once, does not mean that our application
code is not buggy.

private sum = 10;

public int add(int x) {
sum += X;

}

public int percentage(int howMuch) {
return 100 * howMuch / sum;

}

It is good that each method if both methods get executed, and fine if we test
them with various parameters, still we can get error if we call add (-10);
percentage (5), because the sum will be zero and division by zero is forbiden.
To be sure that our application is not vulnerable to problems like this, we would
have to test each method in each possible state of memory it depends on (e.g.
each value of sum variable) and that would give us the ultimate proof that our
application code works correctly in single threaded environment.

But there is another problem — java is not single threaded. A lot of appli-
cations starts new threads by itself, and even if they do not, there is the AWT
event dispatch thread, the finalizer thread, etc. So one has to count with some
amount of non-determinism. Sometimes the garbage collector just kicks in and
removes some unneeded objects from memory, which can change the behaviour
of the application — we used to have a never ending loop, which could be simu-
lated only if two mozilla browsers and evolution client was running as then the
memory was small enough to invoke the garbage collector. This kind of coverage
is unmesuarable.

That is why we suggest people to use code coverage tools as a way to sanity
check that something is not really undertested. But it is necessary to remind
ourselves that however big the coverage is, it is not prevent our application code
fully from having bugs. So we, in order to help to fight the strange moves of
application amoeba shape, suggest to write a test when something gets broken —
when there is a bug report, write a test to verify it and prevent regressions. That
way the coverage is going to be focused on the code where it matters — the one
that really was broken.

AWT Testing

User Interface automated testing is hard. Hard especially in Java that runs
on variety of platforms, each with slightly different behaviour — sometimes
keyboard focus follows mouse, sometimes it does not, swing comes with different
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look and feels and our automated tests, in order to be useful, has to overcome
this and work reliably. And this is hard to achieve.

Rule #1 is clear: Avoid AWT testing. Separate your application code into
two parts — application logic and actual presentation. Test your models sep-
arately from the Ul — writing automated tests for them shall be possible, as
they are the models and are independent from the presentation (of course if the
design follows model-view-controller separation, but swing does). For example
instead of trying to write a test for your checkbox, write a test for its Toggle-
ButtonModel, make sure it works and then let the UI to simply delegate to that
model (this is what we did when writing StoreGroup and its tests). That gives
you confidence in your code as the logic is tested and the UI is dumb simple that
manual test once a release is enough to guarantee it works as it should.

Sometimes it is possible to avoid showing Ul components, but one has to
run the test inside of AWT dispatch thread, because the code follows the Swing
threading model (e.g. everything in AWT thread). The simplest any library
independent approach for this is to use invokeAndWait:

public void testSomething () throws Exception {
javax.swing.SwingUtilities.invokeAndWait (new Runnable () {
public void run () {
callMethodThatDoesTheTest ();
}
b
}

The logic of the test method is in callMethodThatDoesTheTest and it is ex-
ecuted in AWT. The above example however does not handle exceptions cor-
rectly and if we try to, the code gets a bit more complicated (see run method
in NbTestCase) and that is why we allow tests to just override runInEQ and the
NbTestCase handles the rest for them automatically:

public class MyTest extends NbTestCase {
protected boolean runInEQ () {
return true;
}
}

See for example CookieActionTest.java that needs to run in AWT event
thread as it tests Swing-like action implementation.

In some cases, the test code itself runs outside of AWT event queue, but
somewhere inside the application code certain actions are posted to AWT. In
such case it may be handy (and often necessary) to wait for the execution to
finish, before continuing in the test. Then following method may be useful:

private void waitEQ () throws Exception {
javax.swing.SwingUtilities.invokeAndWait (new Runnable ()
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{ public void run () {} \});

It posts empty Runnable into the AWT event thread and waits for it to
finish. As the queue of runnables is FIFO, the runnable is scheduled at the end
after all tasks posted by the application and when it is finally executed one can
be sure that all delayed tasks of the application in AWT event queue are over
as well. See DataEditorSupportTest.java for an example of a test that needs
to wait while the application code finishes some actions posted to AWT event
thread.

There are situations when the generic mock object approach can be useful for
AWT testing as well. For example in order to test UI environments that do not
support custom cursor definition the UtilitiesTest defined its own AWT Toolkit
that does not support custom cursors. In another example (see CloneableEd-
itorUserQuestionTest.java another mock object for DialogDescriptor is used
to fake the communication with user. It replaces the DialogDescriptor, which
in production environment shows dialog and interacts with a user by showing
a Ul component with a headless implementation that returns immediately pre-
set values and thus allows automated verification of application code that itself
communicates with humans.

If you cannot split your code into logic and UI and you absolutely have to
write automated tests, then use Jemmy. It is a junit extension that operates on
realized UI components and allows automated navigation on dialogs. An excel-
lent introduction to jemmy can be found at Jemmy Testing Toolkit presentation.

Algorithm Complexity Tests

A very important but fragile piece of functionality that really deserves automated
testing is performance. Nearly everyone finds out that something seems to be
slow in the application. The natural resolution is to get the profiler, apply it
on the application, find out what is wrong and fix it. This works, and we all
do it, but the question is how much is this effective. As far as we know the
profiling is usually done when the application code is ready and all features are
implemented. When a performance improvements are applied at that time, it
is clear that they will stay till the release (as all other integrations are already
done). That means that we shaped our amoeba for the release, but what will
happen by the next one, will not the amoeba shape change again?

Of course it willl After the release (and all the profiling effort) a new round
of feature integration starts and for a certain point in time nobody will care
about the performance. The new code for sure changes expectations of the old
one and very likely negates the performance improvements made in the hectic
part during the end of previous release. So it is the time to take profiler, find
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what is wrong, provide improvements that make the application state acceptable
enough and start the whole vicious circle one again. Are you surprised? You
should not, it really works this way. Is there a better way? Yes, let’s analyze it.

During the hectic profiling time, when one uses profile to find hotspots and
provide speed ups to them, one invest a bit of time to write a speed test to
demonstrate what is wrong. That test will first of all serve as a proof that the
performance problem has been fixed, but (most importantly) also as a continuous
reminder that the intention of this code is to be fast and as a warning that some
day this intention was broken. This will prevent the amoeba to regress and safe
a lot of work when new release is being profiled.

The basic idea behind speed test is simple. Just execute the same algorithm
on data set of different size and compare that the time matches our expectations
(e.g. it is constant, linear, quadratic, etc.). This can easily be written in any test
harness, including plain junit. The following test is trying to access the middle
element of a linked list and checks that the access time is constant — well it
checks whether the slowest time is three times slower that the first one:

public class WhyIsTheAccessToListSlowTest extends TestCase {
private int size;
private List toCheck;
private long time;
private static long one = -1;

protected void setUp () {
size = Integer.valueOf (getName().substring (4)).intValue();
toCheck = new LinkedList (Collections.nCopy ("Ahoj", size));
time = System.currentTimeMillis();

}

protected void tearDown () {

long t = System.currentTimeMillis() - time;
if (one == -1) {

one = t;
} else {

if (t > one * 3) {

fail ("The time is just too long");

}

}

private void doTest () {
for (int i = 0; i < 10000; i++) {
toCheck.get (size / 2);
}
}

public void test10 () { doTest (); }
public void test100 () { doTest (); }
public void test1000 () { doTest (); %
public void test10000 () { doTest (); }
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This works and really can discover that access to middle of linked list is too
slow, but such measurements can be influenced by various external events: first
a garbage collector can be invoked during one of the tests and effectively stop the
execution, making the time measurement too big. Or, a hotspot compiler can
step in and decide to compile the application code to make it faster. As a result
one of the tests will just take longer time as the hotspot compilation will slow
it down, and the later tests executed after it will be faster as they will run the
compiled code, much faster than the interpreted one. We have really observed
such random failures and that is why we created NbTestCase.speedSuite a
junit like wrapper around our test cases that can execute the tests more times
to eliminate the influence of garbage collector and hotspot compiler. The results
are excellent, just by allowing the test to restart itself few times in case of failure
the indetermistic factors of external environment were eleminated and we we had
no random failure in our speed tests for more than a year. Here is the previous
test rewritten in our speed suite style:

public class WhyIsTheAccessToListSlowTest extends NbTestCase {
private int size;
private List toCheck;

public static NbTestSuite suite () {
return NbTestSuite.speedSuite (
WhyIsTheAccessToListSlowTest.class, /* what tests to run */
10 /* ten times slower */,
3 /* try three times if it fails */
)5
}

protected void setUp () {

size = getTestNumber ();

toCheck = new LinkedList (Collections.nCopy ("Ahoj", size));
}

private void doTest () {
for (int i = 0; i < 10000; i++) {
toCheck.get (size / 2);
}
}

public void test10 () { doTest (); }
public void test100 () { doTest (); }
public void test1000 () { doTest (); }
public void test10000 () { doTest (); }

An example of such test from NetBeans code base can be found for example
at DataShadowSlowness39981Test.java and we can confirm that it helped us
prevent regressions in our application amoeba edge.
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One of the least specified things in conventional project documentation is mem-
ory model of your application. It is not that surprising given the fact that there
is no generally known metodology how to design the memory model of an ap-
plication. However it is very surprising as writing long time running application
without ensuring that they manage their memory effectively and do not allo-
cated more and property deallocate what is not needed, one can hardly write an
application that is supposed to run for days.

Again, the classical model is to code the application, start profiler and search
for possible memory leaks. When found, return back to the code, fix it and on
and on and on, until the application is in a releaseable shape. And again, as
described many times, this is not effective if one plans to release more than one
version of the application. As after a time all the improvements from the profiler
hunting phase which helped to ensure the amoeba shape is better will regress.
Unless makes sure they are continuously tested.

The standard junit does not offer much in this area, but we have to write
few extensions for our NbTestCase both based or supported by our memory
inspection library called Insane.

The first thing one has to fight against regarding memory management in
modern object oriented languages like java are memory leaks. The problem is
not that an application would address unknown place in memory, that is not
possible due to garbage collector, but sometimes (also due to garbage collector)
objects that one would like to vanish, still remain in memory. If certain operation
always leaves garbage after its execution, after a few executions one can find,
that the free memory is shrinking and shrinking and the whole application is
slower and slower. For this the NbTestCase offers method assertGC:

Object obj = ...;

WeakReference ref = new WeakReference (obj);
obj = null;

assertGC ("The object can be released", ref);

If you believe that after some operation an object shall be no longer needed
in memory, you just create a WeakReference to it, clear your reference
to object and ask the assertGC to try to release the object from memory.
The assertGC tries hard to force garbage collection of the object, it does few
System. gc, allocates some memory, explicitly invokes finalizers and if the Weak-
Reference is cleared, successfully returns. If not, it invokes the insane library
and asks it to find a reference chain that keeps the object in memory. Possible
failure could then look like:

junit.framework.AssertionFailedError: Represented object shall disappear as well:
private static final java.lang.ref.ReferenceQueue
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org.netbeans.modules.adaptable.SingletonizerImpl{\$}AdaptableRef . QUEUE->
java.lang.ref .ReferenceQueue@l7ace8d->
org.netbeans.modules.adaptable.SingletonizerImpl$AdaptableRef@bd3b2d->
org.netbeans.modules.adaptable.SingletonizerImpl$AdaptableRef@14653a3->
java.lang.String@130c132
at org.netbeans.junit.NbTestCase.assertGC(NbTestCase.java:900)
at org.netbeans.modules.adaptable.SingletonizerTest
.doFiring0fChanges (SingletonizerTest.java:177)
at org.netbeans.modules.adaptable.SingletonizerTest
.testFiring0fChangesOnAllObjects(SingletonizerTest.java:116)
at org.netbeans.junit.NbTestCase.runBare(NbTestCase.java:135)
at org.netbeans.junit.NbTestCase.run(NbTestCase.java:122)

which can be read as there is a static field QUEUE which points to ReferenceQueue
and it thru two AdaptableRef holds the String whcih we wanted to garbage
collect in memory.

Another thing that may affect performance of an application code is the
size of its data structures. If you known that a certain object is going to be
simultanously kept in memory in thousands instances, you do not want it to
occupy 1000 bytes or more. You want to minimize its size. Again, this can
be observed in profile, or this can be well in advance thought decision, but the
usual problem remain — we need to ensure that from release to release the size
constraint will not regress. For that our NbTestCase provides assertSize check:
class Data {

int value;
}

Object measure = new Data();
assertSize ("The object is small", 16, measure);

It uses the insane library to traverse the graph of all objects referenced from
the measure variable and computes the amount of occupied memory. Then
it compares the value with the expected one and if lower or equal, it passes.
Otherwise it fails, printing sizes of individual elements to let the programmer
analyze the failure:

junit.framework.AssertionFailedError: Instance is small: leak 8 bytes over limit
of 64 bytes
org.netbeans.modules.adaptable.SingletonizerImpl{\$}AdaptableImpl: 1, 24B
org.netbeans.modules.adaptable.SingletonizerImpl{\$}AdaptableRef: 1, 32B
$Proxy0: 1, 16B
at org.netbeans.junit.NbTestCase.assertSize(NbTestCase.java:937)
at org.netbeans.modules.adaptable.SingletonizerTest.
testProvidesImplementationOfRunnable (SingletonizerTest.java:58)
at org.netbeans. junit.NbTestCase.runBare(NbTestCase.java:135)
at org.netbeans.junit.NbTestCase.run(NbTestCase.java:122)

So it can be seen that the AdaptableImpl references AdaptableRef and Proxy
which together with their fields consume 72 bytes, which is more than expected
64.
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The size of simple java.lang.0Object instance which has not fields is 8 bytes.
When adding one field with integer or reference to other object the size increases
to 16 bytes. When adding second such field, the size stays at 16 bytes. The third
one however increases it to 24 bytes. From that it seems that it make sence to
optimize round up the number of fields in an object to two, and we are sometimes,
in really sensitive places, really doing that. However it has to be noted that the
computed sizes are logical ones, the actual amount of occupied memory depends
on the implementation of virtual machine and can be different, but that shall be
ok, as the test of logical size expresses the intention of the programmer which is
independent on the actual virtual machine architecture.

We have found both assertGC and assertSize very valuable in stiffing the
edge of our application’s amoeba. By writing tests using these asserts we can
specify the expected behaviour of our application. So these tests became part
of our functional specification, and not only that, being automated tests, they
are active specification that verifies its validity everytime we execute them.

Randomized Tests

Most of the ways to test the application code we have discussed are useful when
you find out that something is wrong and you want your fix to last and stiff the
amoeba shape closer to the desired look of the application. Tests usually does
not help much in discovering differences between the specification and reality.
The one exception however are randomized tests — they help to test the code
in new, unusual way and thus can discover new and unusual problems of the
application code.

The basic idea is simple, just use random number generator to drive what
your test does. If, for example, if you support operations add and remove use
the generator to randomly specify their order and parameters:

Random random = new Random ();
int count = random.nextInt (10000);
for (int i = 0; i < count; i++) {
boolean add = random.nextBoolean ();
if (add) {
list.add (random.nextInt (list.size (), new Integer (random.nextInt (100)));
} else {
list.remove (random.nextInt (list.size ());
}
}

This will not invent new ways to call your code, just new order of calls and even
that can reveal surprising problems, because not all combintations of operations
have to be anticipated by the programmer and some of them may lead to failures.
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Important feature of each test is its reproducebility or at least clear failure
report. It is fine that we know there is a bug in our code, but if we do not
know how to reproduce it, we may not be able to analyze it and fix it. The
reproducebility of random tests is even more important, as in fact, we do not
know the sequence of computations that is really being performed. First step
to achieve it is to do not create random generator blindly, but use initial seed
which, when passed repeatadly generates the same sequence of numbers. If you
look at the implementation of the default Random constructor, you will find out
that the initial seed is set to the current time, so we can mimic the behaviour
by writing:

private void doRandomOperations (long seed) throws Throwable {
Random random = new Random (seed);
try {
// do the random operations
} catch (AssertionFailedError err) {
AssertionFailedError ne = new AssertionFailedError (
"For seed: " + seed + " was: " + err.getMessage ()
)5
throw ne.initCause (err);
}
}
public void testSomeNewRandomScenarioToIncreaseCoverage () throws Throwable {
doRandomOperations (System.currentTimeMillis ());

}

which knows the initial seed and prints as part of the failure message if the test
fails. In such case we can then increase the coverage by by adding methods like

public void testThisUsedToFailOnThursday () throws Exception {
doRandomOperations (105730909304L) ;
}

which exactly repeats the sets of operation that once lead to a failure. We used
this approach for example in AbstractMutableLazyListHid.doRandomTest.
One problem when debugging such randomized test is that by specifying one
number a long sequence of operations is defined. It is not easy for most people
to imagine the sequence by just looking at the number and that is why it can
be useful to provide better output so instead of calling doRandomOperations
(105730909304L) ; one can create a test that exactly shows what is happening
in it. To achive this we can modify the testing code not only to execute the
random steps, but also generate more usable error message for potential failure:

private void doRandomOperations (long seed) throws Throwable {
Random random = new Random (seed);
StringBuffer failure = new StringBuffer ();
try {
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int count = random.nextInt (10000);
for (int i = 0; i < count; i++) {
boolean add = random.nextBoolean ();
if (add) {
int index = random.nextInt (list.size ();
Object add = new Integer (random.nextInt (100));
list.add (index, add);

failure.append (" list.add(" + index + ",
new Integer (" + add + "));\n");
} else {
int index = random.nextInt (list.size ();
list.remove (index);

failure.append (" list.remove(" + index + ");\n");

}
}

} catch (AssertionFailedError err) {

AssertionFailedError ne = new AssertionFailedError (
"For seed: " + seed + " was: " + err.getMessage () +
" with operations:\n" + failure

);
throw ne.initCause (err);

}

}

which in case of error will generate human readable code for the failed that like:

list.add(0, new Integer (30));
list.add(0, new Integer (11));
list.add(1, new Integer (93));
list.remove (0);

list.add(1, new Integer (34));

We used this technique to generate for example AbstractMutableFailurelHid.java
which is long, but more readable and debuggable than one seed number.

The randomized tests not just help us to prevent regressions in the amoeba
shape of our application by allowing us to specify the failing seeds, but also,
which is a unique functionality in the testing, it can help to discover new areas
where our shape does not match our expectations.

Reusing Tests

The junit framework provides a lot of freedom and allows any of its users to
customize it it in nearly unrestricted ways (so we could create the NbTestCase).
The standard way of writing tests by prefix method name with test does not
need to be followed and one can create its own style. Sometimes that is use-
ful, sometimes necessary, but often the build-in standard is enough, because it
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is well thought and offers a lot. Even multiple reuse of one test in different
configurations.

The simplest way of reusing a test is to let it call a protected factory method
in one class and overwrite it in a subclass with different implementation:

public class WhyIsTheAccessToListSlowTest extends NbTestCase {
private List toCheck;

// blabla

protected void setUp () {
size = Integer.valueOf (s.substring (5));
//
// calls the factory method to create the actual
// instance of the list
toCheck = createlList (size);

}

// here comes the testing methods
// imagine some that use the toCheck field initialized in setUp

/** The factory method with default implementation.
*/
protected List createlList (int s) {
return new LinkedList (Collections.nCopies (s, "Ahoj"));
}
}

public class WhyIsArrayListFastTest extends WhyIsTheAccessToListSlowTest {
protected List createlList (int s) {
return new ArraylList (Collections.nCopies (s, "Ahoj"));
}
}

This example creates two sets of tests, both running over a List but in both cases
configured differently. This could be also done in a more advanced way by useage
of factories and manual test creation as we did in AbstractLookupBaseHid.java,
AbstractLookupTest.java, ProxyLookupTest.java, but for a lot of cases, the build
in inheritance in junit is enough. If used one can easily get twice as much tests,
covering twice as much scenarios.

Writing one test and using it more configurations can be very useful when
one has a family of various implementations of the same interface that
can be assembled by the final user into various more and more complicated
configurations. Imagine for example that one writes an implementation of
java.io.InputStream and provides a test to verify that it works correctly.
But in real situations, the stream is not going to be used directly, it will be
wrapped by java.io.FilterInputStream or its subclass. That means we want
to write another layer of test that executes the same operations as the previous
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test, but on our steam wrapped with FilterInputStream and yet another by
a FilterInputStream with overriden some methods. If these tests work, we
will have bigger confidence that our implementation will really work on various
configuration. But then we realize that usually the stream will also be wrapped
with java.io.BufferedInputStream for performance reasons. Well, that is
easy, to ensure that everything will work smoothly, we just create new layer and
configure the test to use BufferedInputStream.

We have used this technique in implementation of javax.swing.ListModel
with a very special semantic, that itself is pretty complex (LazyListModel-
Test.java) and required a lot of testing, but then it needs to be propagaged
thru various layers thru our APIs with unchanged semantics, so we added
three additional layers (LazyVisualizerTest.java, LazyVisualizerOverLazyChil-
drenKeysTest.java, LazyVisualizerOverLazyChildrenKeysAndFilterNodeTest.-
java). Whenever there was a failure, we could immediatelly find out which part
of our code needs a fix. If all four tests failed, then the problem was in the basic
alghoritm, if the basic test passed, and one of the more complicated did not,
we immediatelly know which layer in our code needs to be fixed. This was very
handy for debugging. One did not need to step through behaviour of all tested
code, it was enough to just pay attention to code in the problematic layer.

This kind of setup has also been found very valuable for randomized tests.
Whenever there was a failure, we recorded the seed and created a fixed test
repeating the behaviour of the failed random test. And again, if all four suites
failed, we know that the basic algorithm is bad, if some of them worked, we
knew which part of the application investiage to find the problem.

A surprising place where the layered style tests can be helpful is the eternal
fight between people who want more reuse of the code and people that are
affraid to allow it. We usually require at least three different uses of a certain
functionality before we even consider to turn it and maintain it as an API. The
reason is that the reuse is associated with significant additional costs. One needs
to find a reasonable generalization that suites all the known uses and one has
to be more careful when developing such publicly shared part (e.g. write more
tests), otherwise things can quickly get broken and the whole benefit of code
reuse is gone. That is why we sometimes suggest to copy the code instead.
We know that copy based programming is not nice and that is has its own
problems, but sometimes that is really more convenient. Especially when its
biggest problem — i.e. the possibility that the copied code gets out of sync —
can be easily overcomed by a test. Supposed that the original code is well tested,
then it is not hard, when copying the code to modify its test to use factory for
creation of the tested object and together with the code create also a test that
changes the setup to create object matching the new scenario and executes all
the old tests on it. We used this in TopComponentGetLookupTest which sets
up its environment in setUp method and defines set of tests that shall pass. The
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test is then extended by different module’s ExplorerUtilCreateLookupTest. This
effectively prevents the code from getting out of sync. If any future fix in the
original code changes the behaviour or adds new feature covered with tests then
the next run of automated tests will fail on the copied code. As the inherited
test executes the same operations on the currently out-of-sync copied code as
we will be properly notified to update our copy of the application code.

More layers of the same tests is a very valuable and powerful pattern that not
only helps to form the amoeba into more desirable shape, but also effectively
uses the invested work into writing one test, as it exploits its power in more
situations and help to more quickly analyze the area that caused the test fail.

Testing Foreign Code

Whenever one designs an interface that others can implement, one exposes him-
self to possible problems caused by wrong implementations. It is very likely that
at least one implemetor will not do everything correctly and something will go
wrong. We have faced that with our generic wrapper virtual file system api.
It provides a generic API to access resources of regular operating system files,
in ZIP and JAR archives, version controlled files, ftp archives, and many more.
Clients work with just the API and if there is a bug it ends up reported against
the generic framework, regardless of the actual implementation that is often re-
sponsible for the faulty behaviour. To prevent this another step of layered tests
can be used as a very good solution.

The provider of the API that allows other implementors to plug-in, can write
a generic set of tests that describe the properties that each implementation
shall have. These tests, contain an abstract factory interface that implementors
shall provide together with their implementation of the application code. Their
factory sets up the environment for their code to work and the rest of the test
then verifies on the presetup object that all the required properties are satisfied.
This is often refered as TCK — test compatibility kit. In a way a layered test,
but with a generic interface, not knowing all the implementors that are going to
reuse it.

The already mentioned virtual file system library has such TCK which heart
is formed by a factory class with one create and one cleanup method:

public abstract class FileSystemFactoryHid extends NbTestSetup {
protected abstract FileSystem[] createFileSystem(String testName,
String[] resources) throws IOException;
protected abstract void destroyFileSystem(String testName) throws IOException;
}

All the test use these methods to get the FileSystem to operate on and the
various implementation provide their implementation and select the test sets
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that shall be executed. So the access to ZIP and JAR resources can do:

public class JarFileSystemTest extends FileSystemFactoryHid {
public static Test suite() {
NbTestSuite suite = new NbTestSuite();
suite.addTestSuite (RepositoryTestHid.class);
suite.addTestSuite (FileSystemTestHid.class);
suite.addTestSuite(FileObjectTestHid.class);
suite.addTestSuite (URLMapperTestHidden. class) ;
suite.addTestSuite (URLMapperTestInternalHidden.class);
suite.addTestSuite(FileUtilTestHidden.class);
return new JarFileSystemTest(suite);
}
protected void destroyFileSystem (String testName) throws IOException {}
protected FileSystem[] createFileSystem (String testName, String[] resources)
throws IOException{
return new JarFileSystem (createJarFile (test, resources));
}
}

Other types of file system plugins do similiar things, just create different instance
of the filesystem.

As usually this helps to fight with an application amoeba. Morever Test
Compatibility Kit helps to improve regular activities a software engineering
organization needs to solve. For example it simplifies the lifecycle of a bug
report, it makes it much easier to find out which part of the system is buggy
and lowers the number of reassignment that a bug needs to find it right owner.
We really lowered the number of assigning to you for evaluation bug transfers
by introducing TCKs. In some sence a TCK supports the best incarnation
of programmer’s arrogance — until you have an implementation, also use the
TCK or your bug reports will not be taken seriously.

Deadlock Test

Fighting with deadlocks is a sad destiny of any multithreaded application. The
problem field has been under extensive research because it causes huge problems
for every writer of an operating system. Most of the applications are not as
complex as operating systems, but as soon as you allow a foreign code to run in
your application, you basically have to fight with the same set of problems.

In spite of the huge research efforts, there was no simple answer solution
found. We know that there are four necessary and also sufficient conditions for
a deadlock to be created:

1. Mutual exclusion condition — there has to be a resource (lock, execu-
tion queue, etc.) that can be owned by just one thread
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2. Non-preemptive scheduling condition — it is not possible to take
away or release a resource already assigned by anyone else then its owner

3. Hold and wait condition — a thread can wait for a resource indefinitely
and can hold it indefinitely

4. Resources can be aquired incrementally — one can ask for new re-
source (lock, execution queue), while already holding another one

But we do not know how the code that prevents at least one condition to appear
shall look like and definitely we do not know how to do a static analyse over a
source code to check whether a deadlock can or cannot appear.

The basic and in fact very promising advice for a programmer in a language
with threads and locks like Java has is to do not hold any lock while calling to
foreign code. By following this rule one eliminates the fourth condition and as
all four must be satisfiable, to create a deadlock, we may believe we found the
ultimate solution to deadlocks. But in fact, it is sometimes very hard to satisfy
such restriction. Can following code deadlock?

private HashSet allCreated = new HashSet ();

public synchronized JLabel createLabel () {
JLabel 1 = new JLabel ();
allCreated.add (1);
return 1;

}

It feels safe as the only real call is to HashSet.add and it is not synchronized.
But in fact there is a lot of room for failures. First problem is that JLabel
extends JComponent and somewhere in its constructor one aquires awt tree
lock (JComponent.getTreeLock()). And if someone writes a component that
overrides:

public Dimension getPreferredSize () {
JLabel samplelabel = createLabel ();
return sampleLabel.getPreferredSize ();

}

we are in danger of deadlock as the getPreferredSize is often called when a
component is painted and while the awt tree lock is held. So even we tried
really hard to not call foreign code, we did it. The second and even less visible
problem is the implementation of HashSet. It uses Object.hashCode() and
Object.equals which again can call virtually anywhere (any object can override
them) and if the implementation acquires another lock, we can get into similar,
but even less expected, problem.
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Talking about possible solutions for deadlocks would provide enough materi-
als for a its own article, so let us return back to topic of this one — writing tests.

In Java, the solution to deadlocks are often easy. Whenever the application
freezes, the user can produce thread dump and from that we can get the descrip-
tion of the problem. From there there is just a step to fix, just lock on another
lock, or use SwingUtilities.invokeLater to reschedule the code in question
from the dangerous section sometime later. We used this style for few years and
the result is that our code started to be unpredicatable and we have not really
fixed much of the deadlocks as when we modified the code to fix one, we often
created new one. My favourite example are changes made in our of our class
on Jun 26, 2000 and Feb 2, 2004. Both tried to fix a deadlock and the second
one effectively returned the state back, prior the first integration. That means
we have successfully shifted the amoeba shape of our application code to fix a
deadlock in the year 2000, and four years later we just shifted in once more to
improve in one part, but regress with respect to the 2000’s fix. This would have
never happened if together with the first fix, we also integrated a test!

A test for a deadlock!? Yes, a test for a deadlock. However surprising that
may sound, it is possible and often not that hard (we often write a test for
deadlock in about two hours, we never needed more than a day). Beyond the
automated nature of such test, it also gives the developer confidence that he
really fixed something, which is not strong contract to the esoteric nature of
deadlock fixes when they cannot be reproduced by anyone. Also, when there is
a test, one can choose simpler solution that fixes the problem, then to invent
intelectually elegant, but in fact complicated one. The result is that the art
of deadlock fixing turns into regular engineering work. And we all want our
applications to be developed by engineers, are we not?

Writing test for a deadlock is not that hard. In our imaginary situation with
createLabel we could do that by writing a component, overriding getPrefer-
redSize, stopping the thread and waiting while another one locks the resources
in oposite way:
public class CreateLabelTest extends TestCase {

public void testSimulateTheDeadlock () {

MyComponent ¢ = new MyComponent ();

c.validate ();

}

private static class MyComponent extends JComponent
implements Runnable {

public synchronized Dimension getPreferredSize () {
JLabel sampleLabel = createLabel ();

new Thread (this).start ();
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wait (1000);
assertNotNull ("Also can create label", createLabel ());
return samplelLabel.getPreferredSize ();

}

public void run () {
assertNotNull ("We can create the label", createLabel ());

synchronized (this) {
notifyAll ();
}
}

The test works with two threads, one create a component and validates it, which
results in a callback to getPreferredSize under awt tree lock, at this moment
we start other thread and wait a while for it to acquire the createLabel lock.
Under current implementation this blocks in the JLabel constructor and as soon
as our thread continues (after 1000 ms) we create the deadlock. There can be a
lot of fixes, but the simplest one is very likely to synchronize on the same lock
as JLabel contructor does:

public JLabel createLabel () {
synchronized (JLabel.getTreeLock ()) {
JLabel 1 = new JLabel ();
allCreated.add (1);
return 1;

}
}

The fix is simple, much simpler than the test, but without the test, we would
not fix the shape of our amoeba. So the time spend writing the test is likely to
pay back.

Often the test can be written by using already existing api, like in our case
the getPreferredSize method (for example our test. Only in special situations
one needs to introduce special method that helps the test to simulate the prob-
lem (we used that in our howToReproduceDeadlock40766(boolean) called from
PositionRef.java. Anyway deadlock tests are pure regression tests — one writes
them when a bug is reported, nobody is going to write them in advance. At the
begining it is much wiser to invest in good design, but as we explained sooner,
as there is no really universal theory how to prevent deadlocks, one should know
what he wants to do when a deadlock appears, for that we suggest that test is
the best way with respect to our amoeba shape.
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Testing Race Conditions

While certain problems with multiple threads and their synchronization are hard
to anticipate, as deadlocks mentioned earlier, sometimes it is possible and useful
to write a test to verify that various problems with parael execution are correctly
handled.

We have faced such problem when we were asked to write a startup lock for
NetBeans. The goal was to solve situation when user starts NetBeans IDE for
the second time and warn him that another instance of the program is already
running and exit. This is similiar to behaviour of Mozilla or Open Office. We
decided to allocate a socket server and create a file in a well known location with
the port number written to it. Then each newly started NetBeans IDE could
verify whether a previously running instance is active or not (by reading the
port number and trying to communicate with it).

The major problem we had to optimize for was to solve situation when the
user starts more NetBeans IDEs at once. This can happen by more clicks on
the icon on desktop or by draging and dropping more files on the desktop icon
of our application. Then more processes are started and they start to compete
for the file and its content. The sequence of one process looks like this:

if (lockFile.exists ()) {
// read the port number and connect to it
if (alive) {
// exit
return;
}
}
// otherwise try to create the file yourself
lockFile.createNewFile();
DataQutputStream os = new DataOutputStream(new FileOutputStream(lockFile));
SocketServer server = new SocketServer();
int p = server.getLocalPort();
os.writeInt(p);

but it can be at any time interrupted by the system and instead of executing all
of this as atomic operation, the control can be passed to the competing process
which does the same actions. What happens when one process creates the file,
and other tries to read it meanwhile, before a port number is written to it?
What if there is a file left from previous (killed) execution? What happens when
a test for file existence fails, but when trying to create it the file already exists?

All these questions have to be asked when one wants to have really good
confidence in the application code. In order to get the confidence we wanted
we inserted a lot of check points into our implementation of locking so the code
became a modified version of the previous snippet:



58 Jaroslav Tulach

enterState (10, block);
if (lockFile.exists ()) {
enterState(11, block);
// read the port number and connect to it
if (alive) {
// exit
return;
}
}
// otherwise try to create the file yourself
enterState(20, block);
lockFile.createNewFile();
DataQutputStream os = new DataOutputStream(new FileOutputStream(lockFile));
SocketServer server = new SocketServer();
enterState(21, block);
int p = server.getLocalPort();
enterState(22, block);
os.writeInt(p);
enterState(23, block);

where the enterState method does nothing in real production environment, but
in test it can be instruct to block in specific check point. So we can write test
when we start two threads and instruct one of them to stop at 22 and then let
the second one to run and observe how it handles the case when a file already
exists, but the port is not yet written in.

This approach worked pretty well and inspite how skeptical opinions we
heared when we tried to solve this problem, we got about 90 % of behaviour
right before we integrated the first version. Yes, there was still more work to do
and bugs to be fixed, but because we had really good automated tests for the
behaviour we really implemented, our amoeba edge was well stiffed and we had
enough confidence that we can fix all outstanding problems.

Analyzing Random Failures

Those 10 % of random failures mentioned in the previous part emerged, as
usually, into more work than just next 10 % of additional tests and few fixes.
They inspired this whole new part, as dealing with failures that happen just
from time to time and usually on a computer that you do not own, requires
more sophisticated technique to be used for their tracking.

The problem with parael execution is that there is really not much help any-
one can get if he wants to use it correctly. The metodology is either weak or miss-
ing or just too concentrated on specific case, the debuggers are not really ready
to push the debugged applications to their parael limits, so in order to really
move somewhere, people resort to the oldest solution — to println and logging.
The old approach is pretty simple — add log messages into your code, run it few
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times, wait until it starts to misbehave and then try to figure out from the log
file what went wrong and fix it. In case of automated tests a similar approach
can be used. Enhance the application code and also the tests with logging, and
if the test fails, output all the collected log messages as part of the failure report.

We have achieved this by writing our own implementation of ErrorManager
(which is a NetBeans class used for logging and error reporting), but one can
do this in any test by using java.util.logging and implementing its Handler.
The implementation has to be registered at the begining of the test and has to
capture all logged messages and in case of failure make them part of the failure
message:

public class MyTest extends NbTestCase {
static {
System.setProperty ("org.openide.util.Lookup", "MyTest$Lkp");
}
public MyTest (String name) {
super (name);
}
protected void runTest () {
ErrManager.messages.clear ();
try {
super.runTest ();
} catch (AssertionFailedError err) {
throw new AssertionFailedError (err.getMessage() + " Log:\n" +
ErrManager .messages) ;
}
}

public void testYourTest() throws Exception {

// invoke some code

ErrorManager.getDefault () .log ("Do some logging");

// another code

ErrorManager.getDefault() .log ("Yet another logging");
}

public static final class Lkp extends org.openide.util.lookup.AbstractLookup {
private Lkp (org.openide.util.lookup.InstanceContent ic) {
super (ic);
ic.add (new MyErr ());
}
}

private static final class ErrManager extends org.openide.ErrorManager {
public static final StringBuffer messages = new StringBuffer ();

public void log (int severity, String s) {
messages.append (s);
messages.append (’\n’);

}

public void notify (int severity, Throwable t) {
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messages.append (t.getMessage ());
messages.append (’\n’);
}
}
}

The logging can be done by the test to mark important sections of its progress,
but the main advantage that your code shall be full of ErrorManager . log or (if
you use the standard Java logging) java.util.logging.Logger.log. The test
then collects messages from all places and in case of failure provided complete
and detailed (well, depending on how often and useful the log messages are
delivered) description of the failure which then can be analyzed and either fixed
or the logging made more detailed to help to track the problem down (as we did
for example in ChildrenKeysIssue30907Test.java).

Sometimes people are reluctant to analyze random failures in tests as some-
thing that does not affect the production code. In fact, it may turn out that
the problem is in the test and the code is ok, but relying on this is usually false
hope. Without deeper understanding of the problem, it can be in the application
code and even it is not reproducible all the time, if it occurs it can have huge
consequences. If we want to have enough trust to the behaviour of our applica-
tion and make its amoeba shape less amoebic, logging in application code and
logging friendly tests turn out to be very useful tool.

Summary

If you got this far, you very likely saw a lot of convincing examples that writing
automated tests is a good thing. Tests can be seen as a form of specification that
helps to stiffen the Amoeba’s edge (at least from one side — what is supposed
to work really works). Tests can significantly reduce the cost of maintanance of
an application. Tests form a nice and in our opinion necessary add on to other
types of specification and shall be used together with documentation, use cases,
UI specs, javadocs everytime one is serious about the application’s future. This
all has been pointed out many times, so let us tell you why not to write tests.

One of our friends had worked in an optical fibre company and one day his
manager told him: boy, our company is going to pay you a trip to Malaysia.
Not bad, it is a long flight from Europe, but the manager forgot to tell him that
this was the last thing they decided to pay him. He was sent to Malaysia to
teach cheaper workers how to do his work and as soon as he returned back he
was fired and replaced by them.

By writing automated tests you are contributing to shared knowledge of the
project you are working on and in fact you are making yourself more easily
replaceable. This is good for the project, but as shown on the fibre example, it
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can be dangerous for the workers. Is it even useful to have successful product
when it is no longer yours? Maybe not, but our NetBeans project experience
shows, that without continous improvements to quality the whole project would
be obsoleted long time ago. Tests are a must if we want to keep our jobs. That
is why most of us write them. And if someone does not? Well, we at least know
why. He may be afraid of loosing his job in favor of someone else. But maybe
he is just not good enough and has to be afraid. ..

What is your attitude? Do you care about future of your project or are you
just affraid to loose your job? Are you going to write automated tests now?
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Abstract

NetBeans project is quite well known for producing open source integrated development
environment (IDE). Less known is the fact that the core of the application can be
used as an application framework for general desktop application development. It is
described what had to be done to adapt the framework to be usable for a project from a
different application domain — Nokia network monitoring tool.

Introduction

We will first briefly introduce NetBeans IDE and the developed application. We
will try to show the similarities and differences between the two. The next sec-
tions will describe how we have adapted the NetBeans framework to fit into our
target application requirements. We will conclude with a feasibility assessment
and a brief outlook to the future plans.

NetBeans

NetBeans is an open source IDE written in Java having quite long history (when
we take the age of Java itself into consideration). It evolved from a students
project through commercial IDE to finally land into the open source world. As
of the latest release (4.1) the functionality covers a lot of different areas ranging
from J2ME client programming (phones), through J2SE desktop programming
to J2EE server development.

As the program has many unrelated functions the project quite logically con-
verged to a pluggable modular architecture. I have intentionally used the word
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converged since it is a live project that needs to accommodate all architectural
changes while producing end user usable products.

The idea to use parts of NetBeans for different types of applications is not
new and have been used even before the project started to proudly present
itself as the application framework. Today the core NetBeans developers are
aware that they provide parts that don’t necessarily end up in an IDE type of
application. But as there is quite strong commitment to backward compatibility
the application framework is slightly more suitable for the type of application
similar to the original (and still the most important) one.

NetAct

NetAct™ is a network and service management software developed by Nokia.
It can manage both the network and services in a centralized manner, meaning
that the operator can view all network element failures, service quality indicators
and traffic from one single screen. The system allows alarm handling, reporting
capabilities as well as network optimization and configuration. The domain of
the program is commonly abbreviated as OSS (Operations Support Systems).
It is a system for managing GSM/GPRS/EDGE and WCDMA networks.

While the whole NetAct comprises lot of different parts where probably the
most important functionality is performed on the servers the most visible part
is the GUI client application running in the service control rooms of the mobile
operator. And it is this client application where the NetBeans framework is
being used.

Comparison

We will try to compare the two applications in this section. The main similarities
and differences will be described together with possible consequences for the
application developer.

Similarities

Let’s first check what do our application have in common.

GUI Integration

As both systems are large programs they need to accommodate lots of different
tools that have to work together. Let’s look at an example from each domain
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showing that both programs need to contain complicated user interface elements
that work together to achieve the user task.

IDE: The developer starts by writing some code. He needs to instantly see
the documentation for the used libraries. While writing the code the structure
of the source code is instantly updated and visualized. After the code is written
the compiler and deployment tools are used. The user then needs to debug the
running program while still having access to the previously mentioned informa-
tion. The debugging session presents yet another stream of fresh and constantly
changing data.

NetAct: The operator receives an alarm from a network element in alarm
list. There are lot of types of alarms so he needs to read alarm manual for
instructions on how to handle alarm. Then it is needed to run configuration
performance reports for the network element and for example telnet into the
network element with the given instructions. If it is not possible to resolve the
problem from the control room a trouble ticket is created for a field engineer to
physically visit the element.

As can be seen from the examples both programs have large scale user inter-
face — lot of interacting views and tools are presented to one user. In both cases
the GUI front end must be ready to show all the information in some clever way
allowing the user to concentrate on the task at hand but not loosing the overall
information about the status of the whole system.

Complex interaction

Both the IDE and the network monitoring application needs rather complex user
actions in a very dynamically changing environment. The work has to be done
on the user’s machine in order to present the dynamic data with a reasonable
feedback.

The central feature of the IDE is the source code editor. While ASCII text
editors are very common in all operating systems the editor used by the develop-
ers has usually lot of additional features. Besides basic editing it provides code
highlighting for different types of languages (Java, XML,...), code completion,
code folding, error highlighting and loot of other extensions. While the user
works mainly in the editor he has several helper views visualizing different as-
pects of both his source code and the computing environment (running servers,
available services etc.).

When working with the NetAct application the main user interface elements
are the Network views. They are graphical display of network on map or hierar-
chically organized views of network elements. The helping views are indicators
for alarm states, trouble tickets, notes, properties of objects. Similarly to the
IDE the views are rather dynamic since they are constantly updating according
to the data received from the servers.
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In both applications we need the GUI elements to not only be dynamic in
their nature but also to work reasonably well with each other. The requirements
are really similar for both applications: while the views are coming from different
parts of the application they have to understand common operations: being able
to accept drag and drop transfer, have similar popup menu behavior, be able to
enable/disable toolbar buttons.

Customization

Both NetBeans IDE and the NetAct face similar requirement: being able to
build and/or deploy slightly different versions of the products based on the user
preference.

The IDE for a mobile phone application developer will look slightly different
that the IDE used by the J2EE developer. NetBeans solve this requirement
mainly by being able to download and run add-on modules. These modules
will provide the necessary features that might not be present in the packaged
product. As the architecture is pluggable it is also not a big problem to package
a product based on the basic IDE with additional modules. The add-on modules
are able not only to add features but also to provide customization of the look —
it is possible to provide different set of icons, texts and colors making a branded
product.

In NetAct the customers have lots of in-house tools that want to integrated
with the GUI of the main NetAct client. Not only the customers but also service
people from Nokia are able to add additional functionality tailored for different
customers. This is in a way very similar to the branding requirement described
above for the IDE.

Differences

Although there are some similarities there are also very notable differences be-
tween the two applications.

Overall architecture

The IDE is an application that is installed on the users machine and that is
able to operate in isolation. While there is a support for different kind of client
functions for several types of servers (version system client, J2EE client, database
client, web services client) the main application executes on the user machine
without any need of additional services.

NetAct is rather considered to be a “Rich client” of some server functional-
ity. The servers are J2EE application server clusters plus database server and
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communications server in the backend. As mentioned above while the client is
complicated GUI program the data that it tries to visualize are stored on remote
servers. Without the server side the NetAct client is useless.

Installation

Another big difference is the way the user gets to a state where he can start
using the application. In the case of the IDE the usual scenario is this: the user
either downloads or purchase a CD and installs the product. After the product is
installed he can either use it or use the Auto update functionality to pull newer
versions of parts of the system. All in all the user is responsible for installing
the pieces of the software.

With NetAct the Java Web Start is used to bring current version of the
client to the users machines. All the updates are automatically downloaded and
installed. The system administrators decide for the users what will be installed
and how. This is absolutely necessary since the client stubs for EJBs must match
the server-side version. And as mentioned earlier the application is “just” a client
to the server components. Also the time when the parts of the systems need
update are controlled from the server because the server parts will evolve and
the client must keep pace with them (unlike in the IDE where it does not really
matter what version of the IDE the user is using as long as the final product is
deployable on the appropriate version of the target runtime).

Robustness and Security

As the IDE is used to make a software developer productive it is mainly his
responsibility to install and maintain it. There are no special requirements for
security — the program runs with all the permissions granted by the operating
system to the current user. Also the robustness requirements are modest —
in the case of the IDE malfunction it usually affects one user (there can be
exceptions to this rule).

In NetAct both robustness and security must play bigger role when designing
the system. In case of malfunction the immediate effect can for example lead to
turning off the phone network for a region. This also brings bigger concern for
security: the system must be able to grant permission to use various functions
to sets of users.

Users

There is also some difference in the users of our applications. The users of the
IDE are (usually) people competent in using the computers. After all if you
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want to make a program for the computer you should have seen some programs
before.

In NetAct the average computer competence can vary. The main users are
network engineers and shift workers watching the status of the mobile network
and raising alerts if something does not run as usually.

Changes

The changes to the NetBeans platform were needed mainly to overcome the
described applications differences.

JNLP — Java Web start

The NetBeans module system heavily relies on the installation structure of the
application. The installation procedure determines all the files location. The
directory structure remains fixed after installation.

In NetAct Java Network Launching Protocol (JNLP) is used to bring the
parts of the application to the user and start it. JNLP is designed to make
it simple for the user to automatically retrieve a new version of each file when
there is one on the server. While JNLP makes it easy for the user to always have
current version of all the files, the files themselves are stored and managed by
the JNLP client software (Java Web Start). The NetBeans module system has
to be adapted not to rely on the installation information.

There was one nice feature of the NetBeans module system that was not
supported by the Java Web Start. In NetBeans the module system creates
classloaders allowing code isolation of the modules — the result is that different
modules can use different versions of the same library (two versions of the same
class can be used by one virtual machine at the same time). This feature collided
with the system used by the default JNLP client (Java Web Start). Java Web
Start puts all resources on the application classpath — effectively turns off the
nice isolation feature of the NetBeans module system.

Fortunately enough it was possible to hack the classloaders in NetBeans to
achieve the code isolation feature even when started from Java Web Start. Of
course such feature is useless for the IDE user since the installation and update
structure of both application differs.

GUI

As mentioned in the section about similarities the GUI elements used in both
applications are similar. It is no surprise that a lot of NetBeans GUI code could
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be directly reused in the NetAct client.

Look and Feel

As all today’s applications strive to look originally both of our programs are no
exception. While NetBeans tries to be Look and Fell neutral the NetAct has
chosen to use its own Look and Feel. But as NetBeans introduces some new
GUI elements we had to make sure we are able to render them in the custom
Look and Feel.

To achieve good results we had to do small tweaks in both NetBeans and the
custom look and feel.

Web-style navigation

I would like to mention one features of the GUI that is not present in the Net-
Beans IDE but that was found useful in the NetAct context. Almost every user
of todays computer uses a web browser and bookmarks are part of each of them.

The user is able to create and manage bookmarks that allow him to start
a tool with a certain state. State in this sense includes the content displayed
by the tool and the layout (e. g. width of table columns). It is important to
understand that bookmarks store only criteria for displaying content, not the
content itself.

Besides the user defined bookmarks we have implemented also Forward/Back-
ward Navigation. Whenever a ‘bookmarkable’ action takes place in a tool (i. e.
a major content change — no undo/redo functionality), a bookmark is generated
automatically and added to a bookmark stack that can be used for navigating
forward/backward. The difference between user created bookmarks and naviga-
tion bookmarks is that the latter do not necessarily store the full state of the
tool.

Summary

Although NetBeans is coming from different application domain it is beneficial
to use it as an application framework when writing network monitoring tool.
The effort needed to overcome the differences is significantly lower than would
be the effort required to write the framework from scratch.
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Abstract

This paper contains a description of the architecture and components of a software
framework for building enterprise style applications based on the .NET platform. The
process and achieved results of porting this business framework to an open source plat-
form based on GNU/Linuz/Mono is described as well.

1 Introduction

Many software companies focused on building potentially large distributed data-
driven applications are faced similar problems during the life cycle of their
projects: the technology they use as a base for their solutions does not provide
all the necessary abstractions or their abstraction level is too low. Usually they
end up with a framework, in many cases even more of them in various projects,
often depending on the particular project members involved in them. This fact
leads to software maintenance problems as well as internal incompatibilities. To
fill this gap we’ve developed a business framework (in further text referred to as
‘framework’) for so called enterprise application as a part of a broader product
called Cdot-InSource, which comprises in addition to the business framework
also services like education, project analysis, design and jump starting the im-
plementation and consulting. The business framework part of Cdot-InSource
is based on the .NET Framework platform authored by Microsoft and can be
used as a foundation for a wide variety of applications, which might (but don’t
necessarily have to) employ Web services.

The outline of the rest of this paper is as follows. In section 2 we’ll give
an overview of the overall architecture of the framework contained in Cdot-
InSource. Section 3 contains the description of the building blocks contained
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in the framework. Section 4 explains the blueprints for building and testing
real-life applications using the framework. In section 5 we’ll explain extending
possibilities of the framework with respect to platform changes and additional
requirements. Finally, in section 6 we’ll described the objectives and effort of
porting the framework to an open source platform as well as the current state
and lessons learned so far. We conclude the paper with some thoughts of working
in a “virtual company” and its social consequences.

2 Architecture of the Business Framework

The architecture of the framework can best be explained based on applications it
is intended for. We are looking at typical multi-tier applications with a relational
DBMS used as a data store, a hierarchy of business services built on stateless
components, a web service tier used as an entry point to the service layer and a
set of client (front-end) applications. Figure 1 illustrates this architecture and
also gives some hints about the platform support and contains some forward
references to the next section.

Client Webserver App-Server / Database

Middleware

Figure 1 Cdot-InSource architecture

The web service tier exhibits high adherence to current standards as for-
mulated by the WS-I consortium. For example instead of inventing own au-
thentication mechanisms, WS-Security is used for this purpose. When using
Microsoft’s ASP.NET implementation, this tier is normally hosted in the In-
ternet Information Server (IIS), although other alternatives exist as well (see
section 6). In addition to authentication, web services are usually responsible
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for authorization, although this task may be also delegated to the business ser-
vices. It is of crucial importance that no business logic is implemented in the
web service code itself, but delegated to the business services instead. The web
service tier may form a hierarchy of layers (by aggregating simpler services into
complex ones), but normally this won’t be the case.

The business service tier can and usually will be structured into some
hierarchy of layers with data access components (normally using DBMS-native
data providers and protocols for accessing the data store) at the bottom and
components performing complex business logic at the top. As already men-
tioned before, components of this tier are supposed to be stateless in order to
achieve scalability of the whole system. There may be exceptions to this rule,
for example in case of some special singleton objects, but generally state should
be kept either in the database or in the client tier. To allow for higher scalability
and/or integration with external systems the business service tier may (even par-
tially) utilize middleware services like COM+ for functionality like distributed
transactions or message queuing. Hosting of the business service components
can be accomplished in a variety of ways starting from in-process with respect
to the web service code, through an operating system service up to hosting in the
middleware services. The same goes for the communication between these two
layers, which can be done with .NET remoting or middleware-provided protocols
(for example DCOM).

The primary client tier platform is, as in the case of the previous two tiers,
the NET framework, thus effectively forming a thin .NET client (also known
as Windows Forms client). .NET offers advanced techniques for distributing
portion of client code over a network, which can be used for zero (sometimes
called ‘no touch’) deployment of front-end programs. As shall be seen in section
6, efforts are being undertaken for enabling platforms other than .NET to be
able to execute .NET managed code.

Passing data between the various tiers is based on the notion of ADO.NET
datasets, which represent an in-memory database with excellent serialization
mechanisms for communication as well, even via web services. Thus instead of
inventing own value object types, datasets (both strongly typed and untyped)
are used for this purpose. The support for Java clients, although depicted on
figure 1, is currently limited, due to the lack of dataset functionality. This
problem of toolkit compatibility is tackled as well.

3 Components of the Framework
Flowing from the previous section, all program code contained in the business

framework consists of MSIL, so called managed code. The basic components of
the framework in the context of Cdot-InSource are depicted on figure 2, forming
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the central part of the picture. These components can be described as follows:

e Cdot.Security contains code augmenting the WS-Security implementa-
tion as well as an authorization sub-framework for performing RBAC (Role
Based Access Control) independently from the one contained in .NET. This
component is used by the client, web service and business service tiers.

e Cdot.Base represents an abstraction layer above ADO.NET for database
access offering data provider independence to some extent, thus making
the task of porting to a different DBMS platform easier. This component
should be used only by program code of the business service tier.

e Cdot.0ffice contains glue code and abstraction shims for interaction with
the operating system shell (Windows, X11) and some office productivity
software systems (MS Office, OpenOffice). Both the use by the client tier
as well as the business services is thinkable.

e Cdot.Util is the biggest component in terms of class count and is currently
dedicated to .NET (Windows Forms) clients. This reaches from zero de-
ployment support code through specialized user input widgets (controls)
to a user interface configuration and internationalization sub-framework.

Introduction . = =
*.[Bl Cdot Office NZl

Usergroup .

t [ Cdot Security

Newsservice .

ode-Sample 4

k Cdot Util  [&=]
b
[!l Cdot Base

Tool-Link

a1 9ejdwal jopd
19A19g ajejdwa] jopd

Research g5

Richtlinien/Empfehlungen

Figure 2 Cdot-InSource components

Not shown on the figure are various third party components the framework
relies in addition to the .NET platform. A complete enumeration of such com-
ponents is clearly outside of the scope of this paper. Let us just mention on
noticeable component: a grid library. Data driven enterprise applications of-
ten need a way to represent data in a tabular form using some kind of a data
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grid. Cdot.Util contains a shim layer offering virtually the same programming
interface on top of various underlying grid implementations, which simplifies
their replacement in client code. One of those grid implementations (actually
the preferred one) resides in a third party component library. Another example
of a third party component is a report generator, which we integrated into the
framework instead of writing our own one.

4 Building and Testing Enterprise Applications
based on the Framework

In the previous section, figure 2 contains an important architectural component
in the right central part of the picture — templates for service- (server-) and
client-side code which serve as a blueprint for building applications. Although
not covering every last detail of the framework, these templates represent a
major help in starting a new project from the ground. Besides showing the way
to structure the code in the various layers of an application they also stress out
the importance of including testing code from the very beginning of the coding
phase based on the principle of unit testing. A third-party (open source) unit
testing tool called NUnit ! is used for this purpose. Including testing code is
deemed important particularly in the service component code and the templates
show the way of accomplishing this task.

Unit testing is employed also inside the framework itself for the purpose of
regression tests. Next section contains some notes on this.

In addition to templates and (simple) code samples for the various compo-
nents of the business framework a complex sample is available, which should
serve as a demonstration of the use of the whole framework. This sample con-
tains the implementation of all tiers as described in section 2.

5 Extensibility of the Framework

The business framework of Cdot-InSource shouldn’t be viewed as a static piece
of code. Instead, it is a dynamical system evolving in time; additions and modi-
fications are performed on a daily basis. Of course, since users of the framework
are depending on the stability of their platform, some stringent rules have to be
followed by the framework developers: incompatible changes should be avoided
as far as possible and regression tests should be run after every significant change
of the framework code to insure that previous functionality is still guaranteed.
New functionality must come hand in hand with corresponding new testing code.

Lhttp: //www.nunit.org
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6 Porting the Framework to the MONO Plat-
form

While .NET is widely accepted as an application platform, there are exceptions
to this. The call for an alternative to platforms authored by Microsoft can
sometimes and someplace be clearly heard. Until these days the only possible
usable answer was the switch to the Java platform. The state of the MONO
project % changes the view of things slightly. This project is aimed at offering an
open source alternative (binary compatible) to .NET, developed mainly on top
of GNU /Linux, running on a wide range of operating system platforms including
even Windows.

The promising state of the MONO project lead directly to the idea of using
the very same business framework on this platform in addition to .NET. We will
denote the adaptation process as porting even though the aim is to use exactly
the same MSIL files (assebmlies) on both platforms.

The porting process comprises following problems to be solved:

1. Enabling the Web service and application server components to execute
on MONO.

2. Enabling the client components, which normally are Windows Forms ap-
plication components, to be able to execute in the Mono environment.

The first item turned out to be pretty straightforward with MONO version
1.0. We have managed to get the web service and business service tiers of
an application to run on GNU/Linux, utilizing the Apache web server for the
former. The business service tier in this particular application was originally
hosted in a Windows service, so we’'ve adapted it to execute as a background
process (daemon) employing .NET remoting for the communication with the web
server. The only real problem turned out to be the WS-Security implementation
contained within MONO, which we had to modify and augment with missing
functionality.

The second item is much more complicated and tricky, since the state of
Windows Forms emulation in MONO by means of the Windows emulator Wine
3 is very immature and also due to the fact, that there is a number of third
party components used with Cdot-InSource which must be taken as-is without
the possibility to adapt them to MONO. This item is subject to work-in-progress
right now.

2http: //www.go-mono.com
3http: //www.winehq.com
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7 Conclusions and Future Work

The Cdot-InSource business framework is evolving in time, but the platform
is evolving and changing as well. Already today the extent of the next major
overhaul of the .NET platform in Windows Longhorn can be glimpsed. It is the
job of a good business framework to cope with such platform changes and offer
the access to technologies as WinFX or Indigo with little or no impact on client
code to the framework.

An interesting aspect of the business framework apart of its actual func-
tionality and contents is the relationship to customers. It is not meant as a
shrink-wrapped off-the shelf product, but instead it is based on a partnership
model with customers. That way, with a relatively small number of customers
(a maximum of several tens), it is possible to react on their needs and let flow
the fulfillment of theses needs into the framework. It seems, that this customer
relationship model is quite attractive and appreciated, since we’ve encountered
positive feedback on this in many places.
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1 Uvod

Zavadéni informacnich systému (IS) je pomérné slozitou ¢innosti, projektem.
Dnes uz jsou zndmy bohaté zkuSenosti z této oblasti nejen ze svéta, ale i z do-
maciho prostredi, takze uz snad kazdy, kdo se do dobrodruzstvi zavést novy
IS pusti, si dobie uvédomuje dilezitost organizacniho zajisténi celého projektu.
Také klicovi pracovnici firem, ktefi se tvorbou a zavadénim IS profesionalné
zabyvaji, si jsou dobie védomi rizik, které z podcenéni organizacnich aspekti
vyplyvaji. V piipadé netaspéchu IS vsak nakonec nese nejvétsi ztraty organizace,
ktera IS pozadovala. ZkuSenosti jsou vSak ziskany predevs§im z oblasti zavadéni
IS v komeréni sféfe. V rozpoctovych organizacich, at uz se jednd o vefejnou
spravu na strané jedné ¢i univerzity a skolstvi na strané druhé, vsak dochézi
pfi implementaci IS k urcitym odliSnostem. Vzhledem k tomu, ze k zavadéni IS
pristupuji dodavatelské firmy jiz jako k rutinni zalezitosti, chtél bych v predloze-
ném prispévku upozornit na nékteré aspekty, o kterych se domnivam, ze by jejich
prehlédnuti mohlo vést i k netspéchu IS. Pokud jsou sledovany rozdily v imple-
mentaci IS komercnich a rozpoctovych organizacich, je nutné jesté vymezit, za
jakych dalsich predpokladd bude srovnani provedeno. Timto predpokladem je,
ze IS bude dodan dodavatelskou firmou, a to za samoziejmého predpokladu, ze
firma je plné profesionalni, tj. nejen Ze zna danou problematiku, ale ma i vy-
pracovanou vlastni metodiku implementace IS. Odlisnost lze ocekavat jen v téch
fazich projektu, ve kterych je zodpovédnost na uzivateli IS. Piispévek ukazuje,
ze se jednd o Ctyri oblasti, a to definovani cili projektu, zptsobu financovani
projektu, pfistupu managementu, a chovani koncovych uzivateld.
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2 Uspésné zavedeni IS a definovani cili
projektu

PredloZeny prispévek se nezabyva definici vymezenim pojmu informacni systém,
i kdyZ se zabyva pojmem tspésné zavedeni IS, a to proto, Ze vymezeni pojmu
uspésné zavedeni IS jiz souvisi s metodou zavadéni systému.

2.1 Pravidla pro zavadéni IS

Pravidla pro zavedeni IS se ustalila do etap v terminologii IS oznacenych jako Zi-
votni cyklus IS. Existuje vice riznych Zivotnich cykli (napt. [Kra98, RichS096)),
které se mezi sebou lisi zejména ve zptisobu zahrnuti zpétnych vazeb od pou-
zivani jiz hotového ¢i ¢astecné hotového systému k opétovné analyze a navrhu
systému, ale pro tcely tohoto pfispévku lze uvazovat jen jednoduchou modifikaci

vvvvv

e specifikace cila,

e specifikace pozadavki,

e analyza a navrh systému,
e koédovani,

e testovani,

e predani a uzivani.

V pritbéhu etap je jesté nutné udrzovat dokumentaci a pfipravovat data pro test.
Pro blizsi pfiblizeni bychom fazi specifikace cilii mohli zkracené oznacit jako
odpovéd na otdzku pro¢ systém zavadét, faze specifikace poZadavki odpovida
na otazku co musim udélat, aby cile byly splnény, a faze ndavrh systému 1ika jak
to bude provedeno.

Autor ¢lanku se domniva, Ze nékteré faze mé zcela na starosti dodavatel
systému, jako analyza a ndvrh systému, kddovdni a také fizeni testovdni. Faze
specifikace poZadavku je dilezitou etapou, ve které se odbératel dohodne s do-
davatelem na naplni dodédvaného systému, a v teoreticky idedlnim ptipadé by
byla formulovana smlouva a jeji pfedmét. Neni na Skodu, je-li tato faze alespon
zakonc¢ena oponenturou. Co by vsak mélo byt vyhradné zalezitosti odbératele
a tim i uzivatele budouciho systému je definovdni cili a samoziejmé uZivdni
systému. I tyto faze vSak ovliviiuji, a to vyznamné tspésnost zavedeni IS. Uspés-
nym zavedenim IS budeme rozumét systém [Kra98|, ktery

e je samoziejmé dokoncen,
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e spliuje cile projektu,

e byl dokoncen v ¢ase stanoveném harmonogramem nebo alesponi v rozumné
a kontrolovatelné prodlouzené dobé,

e dodrzel rozpocet nebo jej prekrocil v rozumné a kontrolované vysi.

2.2 Priciny neuspéchu IS

Podivame-li se na podminky tispésného zavedeni systému, je zrejmé, ze zasadni
podminkou je dokonceni projektu. O ostatnich tfech podminkach Ize alespon
diskutovat, ale nedokonceni projektu je jasné a nepiehlédnutelné. Piestoze vyse
uvedené postupy, jak dosdhnout tspésného zavedeni IS jsou znamé, neni nedo-
konceni projektu az tak vyjimeénym jevem. V [Kra98], kde je problematika p¥i¢in
neuspéchu i aspéchu zavedeni IS pomérné dobfe rozebrana, je napf. uvedeno, ze
v roce 1995 vlada USA utratila 81 miliard dolart za nedokoncené projekty, coz
predstavovalo 31 % finan¢énich prostiedkti na SW projekty. Poznamenejme, Ze
uvedené statistiky jsou uz ponékud zastaralé, ale i dnes napf. Oracle i SAP uvadi
ve svych prezentacich sice trochu jina procenta, avsak priciny stale zustavaji.

V seznamu pricin, pro¢ k tomu doslo, jsou zajimavé pri¢iny na prvnich mis-
tech:

e nejasné definovani cilti, nekompletnost a nejasnost pozadavka (22 % z ne-
uspésnych projektit),

e nedostatek zdjmu a podpory ze strany uZivatelii (12 %),
e nedostatek zdrojd, tj. podhodnoceny rozpocet a kratké terminy (11 %),
e nerealistickd oc¢ekavani (10 %).

Srovname-li vyjmenované priciny s fazemi zivotniho cyklu IS, je patrné, ze doslo
k podcenéni pravé téch fazi, které jsou zalezitosti odbératele.

Na druhou stranu jsou zajimavé i statistiky a pric¢iny tspésného zavedeni
projektu. Ve statistice vyse uvedeného prizkumu je nejvyse uvedeny dtvod
Gspésnosti IS zainteresovanost uzivateld (18 %) a na druhém misté podpora
managementu odbératele (16 %). Statistika uvedena ve [Vra99] dokonce uvadi,
e z spéiné zavedenych IS na vysokych skolach v CR se na tspé&$nosti podili 40
procenty podpora managementu. Pro zajimavost, stejna statistika riké, ze jakost
systému se na Uspésném zavedeni podili jen 20 %.

Na Gspésném zavedeni projektu se tedy kvalita dodaného SW podili jen mini-
malné. Rozhodujici je spravné a jasné definovéani cilti, podpora a aktivni zapojeni
managementu do Fizeni projektu a zapojeni koncovych uzivatelu.
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2.3 Definice cila

Naméty a postupy pro definovani ¢i formulaci cilti je opét oblast jiz teoreticky
propracovand, velmi dobré doporudeni lze nalézt v [Kra98]. V idedlnim ptipadé
by mél vzniknout dokument , Stanoveni cilt projektu“ (nebo také ,Projektovy
zadmér*), ktery nejen odpovida na otdzku ,pro¢“, ale dotyké se i dalsich sou-
vislosti. Podrobnéjsimi zasadami formulace cili se v tento pfispévek nezabyvat,
jen zduraznéme pozadavek, ktery ma dokonald definice cile spliiovat, a to jeho
méfitelnost. Jestlize se napf. v definici cile objevi slovo ,zkréatit* (obvykle ¢asovy
termin), mus{ byt soucasné feéeno o kolik nebo na jakou hodnotu.

Formulovat cile tak, aby byly méfitelné je didlezité hned ze dvou divodu.
Jednim dtivodem je umoznit vyhodnoceni tspésnosti systému, po spusténi sys-
tému lze jasné urcit, zda cili bylo dosazeno ¢i nikoliv. Druhy duvod je ten, ze
cile jsou formulovany presnéji, a tak lze mnohem snaze realizovat vlastni pro-
jekt, zejména fazi specifikace pozadavki a navrh systému. Neni nic horsiho, nez
kdyz se ujasni teprve pii testech systému, co si pod obecné vymezenym cilem
predstavoval zadavatel a co dodavatel.

3 Rozdily v chovani komerénich organizaci
a organizacich rozpoc¢tovych

3.1 Definovani cila

Cile IS v komercni sféfe jsou vyrazné jiné nez u organizaci rozpoctovych. U ko-
mercni organizace jde samoziejmeé o zvyseni zisku, pfipadné o posileni konkuren-
ceschopnosti. K tomuto miize IS napomahat podporou napf. v téchto oblastech®:

e zkratit dobu rozhodovani,

e poskytnout ucelend data o podniku a jejich historii,

e podchytit pozadavky zakaznikd,

e podchytit vyvoj trhu, sledovani obchodnich charakteristik,
e urychlit inovaci vyrobku nebo sluzby,

e zkratit dobu od nédkupu surovin nebo komponent do prodeje findlniho vy-
robku,

e snizit skladové zasoby.

1Z4mérné jsem neuvedl slovo ,cile, protoze tak, jak jsou formulovany, obecné nespliiuji
zakladni pozadavek méritelnosti, i kdyz v konkrétnich ptripadech by nebylo obtizné kratkym
upfesnénim méfitelnosti dosahnout.
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Na cile tykajici se téchto a podobnych oblasti jsou profesionalni firmy dodavajici
IS zvyklé a umi se v problematice rutinné orientovat.

Cilem zavadéni IS ve vefejné spravé urcité neni zvySeni zisku C¢i posileni
konkurenceschopnosti, protoze tam tyto pojmy vitbec nemaji smysl?. Na takové
prostfedi nejsou dodavatelské firmy zvyklé, pokud se pfimo nespecializuji na
oblast statni spravy a samospravy. Obvykle se snazi v ramci analyzy prosadit
verejné spravy nejsou az tak dulezité, a to na tkor propracovani potiebnéjsich
specialnich funkci. Pfedejit tomuto nedorozumeni 1ze jediné jasnou formulaci cild
systému. Domnivam se, ze formulace cilt by méla byt u rozpoctové organizace
mnohem peclivéji vypracovana nez u organizace komercni.

Oblasti, ze kterych by mohly byt cile definovany, mohou byt napt.:

e zpracovani velkého objemu dat,

e usporadani informaci,

e Tizeny pristup k informacim,

e pojmenovani udalosti, pozadavkt, prostiedkii, penéz,
e zkraceni doby vyfizeni pozadavku,

e zavedeni GIS systému s navaznosti na katastr, ulozeni siti, sledovani do-
pravni situace apod.

Jiz vyse bylo uvedeno, Ze cil musi byt definovan tak, aby byl méfitelny. Mu-
sim upozornit, ze vydavat vyse uvedené ¢i podobné formulace za definice cile
neni Uplné vhodné, protoze nejsou méfitelné. Dost ¢asto uzivana formulace ,ze-
fektivnit ¢innost Gradu® je sice p€kna politicka deklarace, ale rozhodné $patné
definovany cil projektu. K tomu, aby se mohla stat definici cile by bylo nutné
jesté urcit, jak budeme efektivnost tfadu vyhodnocovat, tj. jaké veli¢iny budeme
mérit, jakych hodnot nabyvaji pfed zadanim pozadavku na potfizeni IS a jaké
hodnoty by mély mit po jeho zavedeni. Jesté mnohem nevhodnéjsi je formulace
»optimalizace procesi ufadu”, kde nejen ze je obvykle $patné chdpan pojem pro-
ces, ale pojem ,optimalizace“ vyzaduje kromé méfitelnosti stanovit i i¢elovou
funkci, u které pak hleddme maximum nebo minimum.

3.2 Zpusob financovani

S definovanim cilti souvisi i financovani celého projektu. Finan¢ni pozadavky
zavedeni IS se obvykle sklddaji ze ¢ty komponent:

2Snad jen ,zisk® jako tcetni pojem.
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dodavka a instalace systému,

néklady na ¢innosti provadéné vlastnimi silami,

roc¢ni udrzba systému,

nasledny rozvoj systému.

A na konci téchto tvah musi byt poloZzena otazka: ,,Stoji mi to za to?“ A zde
opét vidim rozdil v chovani komeréniho subjektu a subjektu, jehoz zakladnim
zdrojem financi jsou dotace.

Majitel komeréniho subjektu velice dobie vi, jak mu jdou obchody a kolik si
muze dovolit investovat do informacnich technologii. K tomu pak hled4 vhodny
IS a dodavatele. Samoziejme, zZe si provede prizkum trhu, napt. poptavkou u riz-
nych dodavatelt a hleda jakési optimum mezi funkénosti a vhodnosti systému
a celkovou cenou. A pokud by cena byla ndhodou nizsi nez predpokladal, je jen
prijemné piekvapen. U komercéniho subjektu zac¢ind zivotni cyklus IS zcela jasné
marketingem s ocekavanim navratnosti investice do IS vlozené. V komercni or-
ganizaci existuji penize pro financovani projektu zavedeni IS pfed definovanim
cila.

Rozpoctova organizace postupuje obracené. Nejprve si fekne, co chce, a pak
teprve k tomu shani penize. Dokonce vybérové rizeni nesmi zahajit diive, nez
ma zajisténé financni kryti. Tento postup poskytuje mnohem vétsi prostor pro
nesoulad mezi cenou produktu a jeho skutecnou potiebou. Pokud je dodavatel
IS dobry obchodnik, snazi se samoziejmé prodat to nejlepsi, co mize nabidnout,
a samoziejmeé také za patfi¢nou cenu. A tady je velika Giloha na strané odbératele,
aby se rozhodl, jestli to, co dostane, neni jiz v kategorii zbyte¢ného luxusu. Na
druhou stranu se vSak muze stat i podhodnoceni dodavky IS se vSemi disledky
(viz napf. v odst. 2.2 uvedeny 11% podil na nedokoncenych projektech). U roz-
poctovaného subjektu zacina zivotni cyklus IS definovanim cild a rozhodujici je,
zda investice budou na projekt odnékud pridéleny, a ne, jestli se v budoucnu
vrati.

Souhrnné fec¢eno, nepodcenovat fazi marketingu ani u rozpoc¢tové organizace,
i kdyz navratnost investic zmérit nelze, a v zadném pripadé ji nepficlenit k ana-
lyze, kterou provadi dodavatel systému.

Neni vyjimkou, ze se dodavatelé IS se svymi produkty nebo svymi feSenimi
rozpoctovym organizacim pfimo vnucuji, coz je v soucCasnosti jesté umocnéno
moznosti ¢erpat prostiedky z evropskych fondu. Jinymi slovy, nejen zZe definice
cili provadi dodavatel IS a ne uzivatel, ale i tvodni zdmeér je formulovan doda-
vatelem. V téchto pripadech byva navratnost investic jesté diskutabilnéjsi.

A jesté jedna poznamka. Jestlize se subjekt at komeréni ¢ rozpoctovy roz-
hodne pro feSeni svého problému néjakym IS, obvykle podle svych schopnosti
a Casu sepise do poptavky co pozaduje, aby mohl od nabizejicich firem dostat
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cenu nabidky. Vybere dodavatele, a ten pak dle své metodiky implementace
upresni cile. Néktefi dodavatelé tuto fazi implementace nazyvaji pfimo cilovy
koncept, néktefl operacni analyzou, ale v kazdém pripadé je teprve nyni znam
plny rozsah praci na projektu a lze naprosto korektné stanovit cenu. To, Ze se
to nedéje u komercéniho subjektu je jen na zékladé jeho prani obvykle podchyce-
ného ve smlouvé, ale u rozpoc¢tové organizace to ani nelze. Ta v zddném ptipadé
dalsi penize v tak kratké dobé nesezene a na druhou stranu se jiz jednou ucelové
pridélené penize nevraci. Vyjimkou jsou jen skutecné velké IS nebo ostfe sledo-
vané IS, kde na definici pozadavkt a analyzu ¢i pfipravu projektu je vyhledan
jiny dodavatel nez poskytovatel cilového Feseni.

3.3 Pristup managementu

Jiz v odstavci 2.2 byla zminéna dtlezitost aktivniho zapojeni managementu do
projektu zavadéni IS. U komercni organizace to nemusi byt problém, pokud se
podle této zasady sestavi realiza¢ni tym a pokud se informace o priabéhu projektu
do managementu dostavaji.

Problém nastava v orgédnech vefejné spravy a obdobné je tomu i na vysokych
gkolach [Vra99]. Doba od vzniku myslenky zavést néjaky IS do jeho rutinniho
pouzivani je dlouhd, z principu chovani rozpoc¢tovych organizaci mnohem delsi
nez v komercni sféfe. Predpokladejme, Ze v jednom roce zamér vznikne a po-
zadavek na finance se zafadi do rozpoc¢tu na pristi rok. I kdyz jsou finance
schvéleny, fyzicky se obvykle objevi na U¢té o néco pozdéji, vypise se vybérové
fizeni a v druhé poloviné roku se zacne s implementaci. Pokud se jedna o sys-
tém, ktery bude jen customizovan, obvykle se do konce roku s jeho implementaci
skonci. Pokud v8ak bude vyvijen, urcité jeho implementace presdhne do dalsiho
roku. Charakter ¢innosti tFadil vefejné spravy (stejné jako ve skolstvi) vykazuje
periodi¢nost s periodou jednoho roku. Cely prvni rok provozu systému je tedy
nutné chapat jako zavadéni IS a skuteéné v této dobé dochdzi jesté k dolado-
vani systému, zejména ke zménam organizaénim?®. Teprve dalsi rok je systém
v rutinnim provozu a bude prindset ocekavané vyhody tak, jak bylo stanoveno
v definici cild. Velmi dtlezitou otézkou je, zda voleni zastupitelé (¢i akademicti
funkcionafi na vysokych skolach) se pfinosu IS ve své funkci jesté vibec dockaji.
Tak, jak bylo ukazano, béhem jednoho volebniho obdobi to prakticky ani nestih-
nou, jen ponesou zodpovédnost za vSechny potize a pocatecni pesimismus, ktery
implementace IS prindsi. Toho si jsou zejména radni at méstskych tak krajskych
organu intuitivné velice dobfe védomi, a proto se zaméruji spiSe na jiné, a to
kratkodobé cile. Pokud se presto management organizace do zavadéni IS pusti,
je velmi dulezité zajistit ve vedeni projektu kontinuitu.

3Pokud by k organizaénim zménam nedoslo, pak je tfeba se vazné zamyslet nad tim, ze
systém byl bud $patné navrzen, nebo je Spatné pouzivan.
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3.4 Pristup koncovych uzZivatelu systému

To, jestli zavedeny systém bude tspésny, zavisi na zpiisobu jeho pouzivani, tedy
na uzivatelich. Koncové uzivatele (prostfednictvim jejich vybranych zastupci) je
nutné zapojit uz i do faze analyzy a navrhu systému. Jednak upfesni konkrétni
¢innosti a v podstaté na zakladé jejich vypoveédi lze popsat soucasny stav. Stejné
tak dulezité je ale i to, ze uz si pomalu zac¢inaji zvykat na pfipravovany systém,
ktery obvykle pfinese i jinou organizaci prace. Samoziejmeé, nesmi se zase jejich
popisy pracovnich procesii pfeceniovat, protoze je nemohou vidét v celé siri. Chtél
bych v této souvislosti upozornit i na nebezpeci, které miaze vzniknout tim, ze
za danou oblast je v pracovnim tymu jen jeden vzorovy uzivatel. Nikdy neni
na Skodu v dobé analyzy zajit na jednotlivd pracovisté a pohovofit se vSemi
potencialnimi uzivateli.

Ve fazi analyzy rozdil v chovani mezi uzivateli IS komerc¢ni sféry a verejné
spravy neni. V ¢em se ale dle mého nazoru lisi, je v béZném pouzivani systému.
Uzivatelé IS v komeréni sféfe pouzivaji systém jako rutinu, snaze akceptuji néjaké
nedostatky v podobé pracnosti a svéfené prostfedky (tj. PC s nainstalovanymi
aplikacemi) pouzivaji vyhradné pro uréené ucely. Uzivatelé systémi v ufadech
verejné spravy sice také pouzivaji IS podle nejlepsiho védomi a svédomi, ale
vedle toho projevuji vétsi stupen jisté zvidavosti. Kdybych mél charakterizovat
uzivatele IS na svém domacim pracovisti, tj. univerzité, pouzil bych i termin
,VySSi stupen neukéaznénosti“. Duvod je v tom, Ze pracovnika v komercni sféie
IS pfimo ,zivi“, zatimco v rozpoctové sféfe jej ,nezivi“, tj. jeho plat se nezméni,
kdyz IS den, dva nebude funkéni. A poznamenejme, Ze i tento zdvér je pfimo
v souladu s definovanim cilti projektu.

4 Zavér
4.1 Zavér pro rozpoctové organizace

Organizace vefejné spravy nebo i vysoké skoly musi u projektu zavadéjicich IS
dbéat nejen na definovani cila zavadéného IS, ale musi si byt i védomi, Ze pro-
fesionalni firmy, zavadéjici IS jsou z komercni sféry zvyklé na ponékud odlisné
podminky. Pravé pfesné definovani cilti na zacatku projektu je nutnym predpo-
kladem pro tspésné zavedeni IS, umozni dodrzet jak harmonogram tak rozpocet
a jsou to zalezitosti, které nelze od dodavatelské firmy ,koupit“, protoze by ji
pri této prilezitosti ,prodali kdeco“. To, jestlli je cena dodévaného IS odpovi-
dajici lze zjistit jen srovnanim s obdobnym IS jiz nékde realizovanym a vy¢islit
navratnost naklada do IS je velice obtizné. Rovnéz je nutné pocitat s nestabili-
tou v podpofe managementem organizace souvisejici s volbami a s pfedvolebnim
obdobi. Také je nutné néjakym zpisobem trochu ,ukaznit* koncové uzivatele.
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4.2 Zavér pro dodavatele IS do rozpoctovych organizaci

Rozpoctové organizace maji svoje specifické vlastnosti a z toho se odvijeji nejen
relativné zdlouhava pocatecni fizeni, ale i zptisob financovani. To v daleko vétsi
mife neodpovida skuteéné vynalozené praci a je otazkou jednani, zda je vyssi
nebo nizsi nez je predpoklad. Je nutné si uvédomit, Ze jasné definovani cilu je
nakonec skutecné zalezitosti uzivatele a dodavatelska firma by méla do této role
budouciho uzivatele IS tlacit a ne ji pfebirat. Snadno by se mohlo stat, ze by se
problémy fesily az pfi testovani systému. Jasné vymezeni cilt ze strany uzivatele
IS zabrani zbytecnému vynakladani prace ze strany dodavatelské firmy.

4.3 Zavér pro nezavislé ¢tenaie

Zavadéni IS do rozpoctovych organizaci narazi na problémy spojené s formulaci
cilt. Management rozpoctovych organizaci je volen jen na urcité obdobi a ma
obvykle jiné starosti nez zavadét IS. Predstavu o tom, co by IS mél délat, maji
jen néktefi koncovi uzivatelé, i kdyz na rtiznych stupnich fizeni, a bez zasahu
managementu neni snadné naformulovat cile spole¢né pro celou organizaci. Na
druhou stranu néjaky IS organizace mit musi. Jednak je potfeba mit ekonomicky
systém (alesponi slugné céetnictvi) a jednak i provozni systém. Pro vysoké skoly
to je rizné diimyslné evidence studentii, pro vefejnou spravu pak evidence papiri
(podpora spisové sluzby, prace s dokumenty,. .. ). Ze strany dodavateld dnes jiz
zaciné pretlak nabidek, a tak se miize snadno stat, ze dodany a implementovany
systém zase uz tak ocekdvany pfinos nema. Soudného ¢tenafe musi mimo jiné
napadnout i otazka, zda by nebylo vhodné fadu pozadovanych administrativnich
tkold zjednodusit ¢i dokonce odstanit, nez je resit pomoci IT. Pro Gispésné za-
vedeni IS v rozpoctové organizaci je nutné bdat na soucinnost pracovniho tymu
slozeného ze zastupct dodavatele i uzivatele a na rozdéleni roli ponékud vice nez
v komeré¢nich organizacich. Pokud se vSak implementace IS plné nezdafi, zase
se az tak moc nedéje. Rozpoctova organizace zije dal a dodavatel IS ma aspon
referenci.
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TRNITA CESTA OD PAPIROVE UNIVERZITY
K E-UNIVERZITE

Vliadimir Rudolf

E-MAIL: DOLFQCIV.ZCU.CZ

1 Preduniverzitni doba kamenna

Doba dinosaurt (mysleno ve vypocetni technice, kde timto jménem byly nazy-
véany velké sdlové pocitade) zmizela zaroveti s komunistickym rezimem. Pamétnici
na tuto dobu vzpominaji s nostalgii, rozliSovali se opravdovi programatofi a poji-
dadi kol4c¢h [11], salové poéitace obsluhovaly mladé a hezké operatorky a vétsina
uzivatelli byla smifena s vypocetni otockou nékolika hodin (coz je nutilo progra-
movat mnohem peclivéji a s rozmyslem).

ZaloZeni Zapadoceské univerzity v Plzni (28. zafi 2001)1 budu povazovat i za
jakysi meznik ve vyvoji IT ve vysokoskolském prostfedi v Plzni a dovolim si
nazyvat dobu od zalozeni Zapadoceské univerzity az do soucasnosti novovekem.
Tento ptispévek se jiz dale bude zabyvat pouze novovékem.

2 Startup — level zero

O Grovni vypocetni techniky prvniho pil roku novovéku, tedy konec roku 1991,
svédé aryvek z [12]:

V soucasné dobé jsou vsechny lokdlni sité v jednotlivych budovdch
realizovany na bdzi technologie IEEE802.3/Ethernet 10Base2 (nazy-
vany téz ,,Cheapernet* nebo ,Thin Ethernet). Vzhledem k nezbyt-
nosti soucasného pouZivdni rizngch protokolid vyssich vrstev (jako
TCP/IP, IPX a DECnet) je na trovni linkové vrstvy implementovan
protokol Ethernet v2. Subsité jednotlivych lokalit i tedy lokdlni sité
v jednotlivgch budovdch — jsou vzdjemné propojeny pronajatymi pev-
ngmi sériovymi linkamsi s prenosovou rychlosti 19.2 kbit/s. Univer-
zitnd sit je pFimo propojena do mezindrodni pocitacové sité EUNET
pomoci komutované telefonni linky s prenosovou rychlosti 2400 bit/s
pres uzel VSCHT v Praze.

Do 28. za¥i 2001 jsme existovali pod ndzvem Vysoka $kola strojni a elektrotechnické a Fa-
kulta pedagogicka.
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Byla to doba kvasu a hledani, kdy nebylo na poradu dne pouzivat nastroje
pro efektivni a optiméalni Fizeni univerzity. Bylo mnohem dileZitéjsi univerzitu
yrozjet“ a za pochodu se ucit, jak fidit lidi a procesy. Na trhu bylo minimum
hotovych softwarovych produkt (mém pfedevsim na mysli software ekonomicky
a spravni pracujici v souladu s ¢eskym prostiedim a legislativou), IT trh zil pfe-
devsim presouvanim krabic a prvofady tkol se zdélo byt dohnat hardwarovou
ztratu za vyspélymi zemémi. Hardwarovou ztratu se podatilo minimalizovat po-
meérné brzy a stoupajici grafy ukazovaly vyrazny extenzivni rist. Kvalitativni
rist bylo tézké postihnout pomoci grafi a nebylo se moc ¢im chlubit, pokrok
na poli kvality a efektivity vyuzivani vypocetni techniky rozhodné nevykazoval
exponencialni charakteristiku.

3 CIV a oblasti pokryti

Centrum informatizace a vypocetni techniky (béhem doby se pouzivaly i rtizné
jiné nazvy, toto je posledni platny) mélo velikou vyhodu v osviceném vedeni uni-
verzity, které v pocatcich novovéku nezrusilo v revoluénim kvasu utvar starajici
se o vypocetni techniku, ale zachovalo centralni univerzitni charakter oddéleni
IT a nedopustilo jeho roztfisténi do fakultnich IT oddéleni (vyjimku stéle tvori
pedagogicka fakulta, kterd si na anachronismy zfejmé potrpi). CIV od poéatku
zodpovidal za IT pfedevsim v oblastech:

e ckonomicka agenda

e administrace studia

e podpora vyuky

e zavadéni novych technologii
e komunikaéni infrastruktura

Jedné se o hlavni sméry, kromé toho se staral o podporu uzivatell, Fesil
spoustu bezpec¢nostnich incidentti, nastavoval zapomenutéa hesla, staral se o ser-
vis a Tesil dalsi kazdodenni starosti. To vSak neni téma tohoto prispévku, zde
bych rad ukazal vyvoj v jednotlivych, vyse vyjmenovanych, oblastech.

3.1 Cesta k elektronickému ufadu

Srovname-li vyvoj komunikaéni technologie (viz 3.4) s pouzivdnim softwarové
podpory pro fizeni univerzity, zdaleka nenajdeme podobny extenzivni vyvoj.
Potize se zavadénim novych systémia do zabéhlé praxe a odpor k novotam jiz
vyjadril Nicolo Machiavelli a jeho nazor je nutné beze zbytku aplikovat i na
zavadéni informacnich systémii:
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A nesmime zapominat, Ze nic se nezacind tak obtizné a nic nepri-
ndsi tak pramalou nadéji na uspéch, jako zavadeni nového systému.
Tomu, kdo jej zavddi, jsou neprdteli vsichni, kteri se drive meéli dobre.
Jeho stoupenci ho hdji opatrné a vlazné, i kodyZ si vibudoucnu od
ného mnoho slibuji. Opatrni jsou proto, Ze se obdvaji odptirci, a ne-
duverivi proto, Ze je validské prirozenosti neverit novotdm, dokud clo-
veka zkusenost nepresvédci nezvratnymi dukazy o jejich uZitecnosti.

N. Machiavelli: Viadai (1513)

Také u nas nebylo zavadéni informacnich systémi jednoduché. Nelze se do-
mnivat, Ze administrativni aparat univerzity pracuje v souladu s modernimi
metodami, které se na univerzité prednaseji. Aplikovat moderni zpusoby Fizeni
do vnit¥niho chodu vyzaduje osobni obét, kterou je mélokdo ochoten p¥inést.
Podivejme se napiiklad na vyvoj ekonomického software na ZCU.

...—1993 Skola mé zakladni SW na systémech EC?. Mzdové agenda je vlastni
software udrzovany na ZCU.

1993-2002 Zakoupen systém UNICOS (pouze mzdova agenda).

1994-1995 Jemné se laskuje se systémem BBM Pisek, nakonec se rozchazime
pro nepfijatelné finanéni pozadavky®.

19961999 Pokus zavést systém firmy CCA Plzen. Po tiech letech hledani chyb
a pozadovanych uprav CCA nabizi plny outsourcing vedeni ekonomiky
(véetné personalu) nebo konec spoluprice. Vybran konec spoluprace. Kla-
sicky pripad neochoty ekonomickych atvart zavést novy systém.

2000—... Vybran systém Magion ze Vsetina. Zacina éra interaktivniho pfistupu
k ekonomickym informacim nejen pro Gcetni, ale i pro osoby zodpovédné za
jednotlivé utvary a katedry. Postupny pievod vSech ekonomickych agend
pod tento systém (postaven nad databdzovym systémem Oracle).

Predchozi vycet neni radostny. Jesté v roce 2000 si vzpominam, jak v predlo-
zeném navrhu rozpoctu v Excelu jsme zjistili souctovou chybu. V duchu jsme se
gkodolibé zaradovali, Ze velky Bill ma chybu ve svém vSeobjimajicim softwaru,
byly vepsany do Excelovskych tabulek vcetné souctt.

O néco radostnéjsi je situace dnes, kdy vedeni mé zdjem o zavadéni moder-
nich néstroji do fizeni univerzity. V roce 2003 jsme zavedli Lotus Notes jako

23 edinaja sistema
3To byl oficidlni divod, dle mého nazoru nebylo ekonomické vedeni schopné ani po dvou
letech jasné nadefinovat své pozadavky.



92 Vladimir Rudolf

néstroj pro Fizeni kolaborativni prace (workgroup), v souc¢asné dobé& probiha pi-
lotni provoz elektronického obéhu dokumentt (workflow), v provozu je prvni
pokus o MIS?, tésné pred uvedenim do rutinniho provozu je centralni registr
osob.

Stale jeSté pretrvava nepfiméiené mnozstvi oddélenych agend, ostatné jak
naznacuje schéma provézanosti [9] jednotlivych agend (obr. 1). Nehledejte zde
dokonalou analyzu toku dat na univerzité, tento obrazek je spise pro management
univerzity, zdaleka zde nejsou presné vazby, zavislosti a toky dat. Skutecnost je
jesté komplikovanéjsi.

Telefonni ustredna Telefonni seznam P e e BANKA
[mswners ] [erscomse | ) (" [wtnons | [ racoviss | FoKLaDNAY| \
— e

S karty — tvorba LDAP EIS MAGION

~ [ |

Print servery

ID_Card
LoginName

[

ISISTAG
Menza LoginName Rozpocet
ID_Card Vykonova &ast
— —

alendar, TeamRool
Obéh dokumentim, ..) -
Rozpocet

et (=N Nakiadova cést

Centralni registry

LoginName

Smlouvy a poplatky

Obr. 1 Agendy

Nasim cilem je sjednotit datovou zakladnu, umoznit webovy pfistup k oprav-
nénym informacim (prioritné pomoci portalové technologie) a umoznit ziskavat
i komplexni informace pro vedeni{ univerzity potfebné pro Fizeni univerzity (sta-
tistiky, trendy, grafické informace).

Hodné si slibujeme od zavedeni centralnich registrti, které by mély zarucit
nejen integritu dat, jednotnou datovou zékladnu, ale hlavné zpriihlednéni vSech
datovych vazeb a zavedeni modelu 1 : N namisto stavajictho N : N.

4Management Information System
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Cile mame nelehké a otazka je, zda dosdhneme vSeho, co mame v planu. Pfi
uvédomeéni, jak daleko jsme v zavaddéni moderniho informacniho systému, odpo-
vida realité korekce nadpisu této kapitoly na ,,Hledani cesty k elektronickému
aradu®.

3.2 Studijni agenda

Ptiblizné v roce 1993 jsme se rozhodli a ¢astec¢né byli i donuceni okolnostmi, ze se
o vyvoj studijni agendy pokusime vlastnimi silami na CIVu. Prvni elektronicky
predzapis (vybér pfedmétu v kreditnim typu studia) prob&hl v roce 1994. Cely
systém byl od pocatku psan nad databazovym systémem ORACLE. Pocatky
byly na DOSovském klientu, v roce 1996 se zacal pouzivat windowsovsky klient,
v roce 2000 se objevil prvni webovy klient. A Ze se Cas nezastavuje, ukazuji
soucasné prace na portletech STAG?.

Systém STAG je rozsahly systém, ktery neni pouzivan pouze na ZCU. V sou-
¢asné dobé jej kromé ZCU pouziva daldich 8 univerzit a jedna VOS. Systém se
Uspésné zucastnil soutéze FEunis Elite Award v Berling, kde obsadil tieti misto.

Studijni agenda je ukazka spésného informacniho projektu. Vynikajici praci
pri zavadéni a tvorbé systému odvedl prorektor Ryjacek, ktery jen potvrdil zna-
mou skutecnost, ze tspésny projekt potiebuje silnou podporu managementu,
jinak Gspésny nebude.

Zajemci o celou historii a podrobnosti mohou najit uzite¢né informace v [3]

[5] (8]

3.3 Podpora vyuky

Od CIV se ocekava, ze bude provozovat tzv. vefejné pocitacové ucebny, kde
budou mit studenti k dispozici potiebny software, se kterym se setkavaji ve
vyuce a ktery pouZivaji i jako pracovni nastroj (napf¥. sepsani semestralni prace
apod.). Jednoduché zadéni, slozity tkol. Jednoduché zadani se totiz stane velmi
komplexnim pii zjisténi rozsahu pozadavki, ktery je na funk¢nost stanice ve
verejné ucebné kladen.

Zakladni potteby lze shrnout do nasledujich bodu:

e pozadovan OS Linux i Windows
e instalovany systém musi byt stabilni a robustni
e snadnd a rychlé reinstalace

e stejné prostiedi na vSech stanicich = roaming profile pro uzivatele

5STudijni AGenda.
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e instalovany software vét§inou umistény na sdileném souborovém systému
AFS®

Vyse uvedené pozadavky jsou na CIV ZCU fefeny tzv. uéebnovim obrazem
pro OS Windows a systémem FAI” pro Linux. Vsechny stanice maji dualni boot
a student si muze zvolit potfebny OS. Kromé vybéru OS je pfi poc¢atecni volbé
mozné zvolit sitovou instalaci opera¢niho systému a tim i snadné obnoveni sys-
tému. Tato volba je pfistupna pouze pro obsluhu u¢eben. Diky tomu, zZe vétsina
aplika¢niho software je uloZena na sifovém distribuovaném souborovém systému,
jsou pozadavky na kapacitu lokdlnich diskd minimalni a soucasna kapacita lo-
kalnich diskt je na ucéebnéch vyuzita pouze z nékolika procent.

Centralni uloZeni aplikac¢niho softwaru pfinasi jednoznac¢nou vyhodu jednot-
nosti prostfedi a centralnich aktualizaci. To se projevuje zejména pii potieb-
nych datovych aktualizacich, jako napi. virova databéaze, kterou staci aktualizo-
vat pouze jednou a zména se projevi na vSech pouzivanych pocitacich. Dulezita
vlastnost pro uzivatele je i skutecnost, ze profil neni svazan s fyzickou stanici, ale
s uzivatelskym jménem, takze uzivatel pracuje na kterékoliv stanici ve ,,svém*
prostiedi. Koncepce u¢ebnovych stanic se ukazala jako velmi stabilni a odolné
proti agresivnimu prostiedi studentskych uceben.

3.4 Komunikaéni infrastruktura

Komunika¢ni infrastruktura je oblast, kde se vyvoj da charakterizovat jako kom-
plikovana cesta od Ethernetu k Ethernetu. Honza Miiller popsal ve svém pfi-
spévku na konferenci EurOpen v Jetfichovicich vyvoj sifovych technologii a jejich
slepych ulicek. Byl to vlastné popis nasi cesty. Nacrtnéme si zde pouze bodové
pouzité technologie a zafizeni ve spojeni s ¢asem:

1991 T¥i segmenty Thin Ethernetu 10Base2, sit se pouziva pouze na CIV a ka-
tedfe informatiky a vypocetni techniky. Sifovy hardware je suplovan PC
stanicemi se softwarem PCroute, KA9Q.

podzim 1992 Prvni budovy v novém vysokoskolském aredlu Bory se struktu-
rovanou kabelazi — Gispésné jsme se vyhnuli patefi na 10Baseb technologii
a pouzili jednu z prvnich patefi na FDDI technologii. Pouzity hardware je
jiz specializovany — 3COM NetBuilder II.

1993 Prvni propojeni mezi kampusem a budovami ve mésté pojitky SkyWalker
a Microwave na svou dobu se slu$nou rychlosti — 10Mb/s. Zato rychlost
pfipojeni na Internet ® na konci roku 64kb /s.

6 Andrew File System
"Fully Automated Installation, viz [4]
8V tnoru 1993 zah4jil ¢innost CESNET na rychlosti 19.2kb/s
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1994 Pfipojen Cheb a univerzitni sit se rozriisté o fadu budov a jiz se dé nazyvat
MAN?. Prvni strukturovana kabelz level 5 pripravena i pro vyssi rychlosti.

1995 Ziskan grant na implementaci ATM? technologie. Rychlost pfipojeni na
Internet uz na 256kb/s.

1996 Prvni pokusy s ATM.

1997 Metropolitni propojeni budov pomoci ATM s pronajatymi optickymi v1a-
kny. V éervnu podstatny skok v rychlosti pfipojeni k Internetu na 34Mb /s —
projekt TEN-34 CZ. Vybrané servery jsou jiz pfipojeny FastEthernet tech-
nologii.

1999 Pripojena prvni studentska kolej. Ve spolupraci s magistratem meésta Plzné
zacindme budovat vlastni optickou sif zaloZenou na temnych vldknech.

2001 Ptipojeni k Internetu povySeno na 2.5Gb/s.

2002 ZCU piechazi plné na technologii Ethernetu, patefni technologie je Gi-
gabit Ethernet. Slavnostné se lou¢ime s FDDI a ATM. Plny prechod na
Cisco technologii.

2003 Zacina rozvoj a implementace technologie WiFi.

2005 Posledni spoj mikrovinym pojitkem mezi budovami nahrazen optickym
vldknem. Univerzita ma vSechny své budovy propojeny vlastnim optickym
vlaknem. Celkové mame propojeno 45 budov po celé Plzni a v Chebu.

Jako ilustrace vyvoje poslouzi sloupcovy graf (obr. 2) ukazujici $ifi pasma.
Neprehlédnéte, prosim, logaritmické méfitko na ose Y.

3.5 Prukopnicka prace pri zavadéni novych technologii

Prace v univerzitnim prostiedi ma sva specifika. Na jedné strané akademické
svobody, které u nas chapeme piedevsim tak, ze kromé béznjch servisnich a ru-
tinnich praci musi zbyt prostor na hledani novych cest v souladu s nejnovéjsimi
trendy a co je dilezité, alespon v ¢asteéném souladu se zajmy konkrétniho pra-
covnika. Jinymi slovy, je zde prostor pro zajimavou préci, ktera by Casto (spiSe
vét§inou) nebyla akceptovatelnd v komeréni sféte. Vysledkem je pak vychova
odborniki, ktefi jsou specialisté na velmi perspektivni a zajimavé technologie
jiz v dobé, kdy tyto teprve zacinaji pronikat do komercni sféry a tito lidé se
stavaji hledanym artiklem na trhu prace. Takze pojem fluktuace neni pro CIV
neznamym pojmem.

9Metropolitan Area Network
1OAsynChronous Transfer Mode
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Obr. 2 Vyvoj Sife pasma

Srovnanim obsazeni jednoho oddéleni CIV v roce 1999 a v roce 2005 zjistime,
%e prinik mnoZiny zaméstnanct ve zminénych rocich je pouhych 20 %. Tuto ne-
pfijemnou skute¢nost kompenzuje mladi a neopotiebovanost novych pracovniki,
vétsinou Cerstvych absolventu.

Nadpis této kapitoly trochu zapacha samochvalou, abychom ji trochu otupili,
jsou v nasledujicim vyctu dilezitych milnikt vyznaceny slepé ulicky italikou:

1993 Zavddime sdileni datové oblasti pro UNIX a Windows pomoci NOS Path-
Work firmy DEC.

1994 Projekt Athena univerzity Standford na sprdvu koncovyjch stanic [6].
1995 Volba Nowvell Netware 4.1 jako hlavni souborovy systém.

1995 Ziizeni Superpoéitacového centra ZCU, zaklad tvoii ve své dobé stroj
v prvni stovce nejvykonnéjsich pocitacit DEC8400, 2GB RAM, 8 procesort
Alpha.

1996 Zavedeni souborového distribuovaného systému AFS a autentiza¢niho sys-
tému Kerberos [7].

1996 Rozhodnuti o technologii ATM pro pdteini sit univerzity.

1998 Zavedeni cipové karty jako prikaz studenta. Pouzita karta s cipem
E5560 [15].
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1998 Zvolen nastroj Request Tracker pro uzivatelskou podporu a sledovani po-
zadavki a jejich FeSeni [10].

1999 Zacinaji prvni hratky s PKI.

2001 Technologie tenkého klienta pro Windows (produkt CITRIX) do rutinniho
provozu.

2002 Volba Lotus Notes pro podporu procest pfi fizeni univerzity.

2002 Pouzita technologie VoIP pro propojeni telefonnich tustfeden. Celd uni-
verzita véetné Chebu vyuziva podéitacovou sit pro mistni telefonni hovory.
Vysledkem je pokles telefonnich poplatkii na 25 %.

2004 Zavedeni jednotného piihlaseni k webovym aplikacim WebAuth (univer-
zita Standford).

2005 Dokoncovan pilotni projekt provozu portalu WebSphere.

4 Zavér

Pokusil jsem se shrnout a popsat nékteré oblasti IT v univerzitnim prostfedi.
Existuje fada dalsich oblasti, spadajici pod IT, které jsou zde bud lehce nebo
nejsou vubec zminény. Omlouvam se vSem makactm, ktefi nenasli v prispévku
zminén sviij podil na rozvoji IT, ktery posunul vyvoj o kousek dopfedu.

Zavadéni novych technologii v univerzitnim prostfedi je cesta nejednodu-
cha. Velmi tézko se aplikuje metoda tvrdého manazerského rozhodnuti, bézna
v byznysu'l. Nagtésti rozvoj jde dopiedu ¢asto diky ziskanym granttim, kde
na uspésné doreseni projektu lze navazat pti zavaddéni technologie do rutinniho
provozu. Vétsina tspésnych aktivit byla podpofena ziskanjmi granty'? a feseni
grantu tvorilo odrazovy miistek pro pokracovani feSeni do provoznich zalezitosti.
Na druhou stranu, nékteré granty bychom méli psat italikou.
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AGILNI KRABICE?

Vaclav Pergl

E-MAIL: VPERGL@QKERIO.COM

Abstrakt

Agilni metodiky vyvoje softwaru jsou v soucasné dobé casto vyuZivany pro tvorbu apli-
kact na zakdzku s nejasné formulovanymi a/nebo ménicimi se poZadavky. Nd§ prispé-
vek diskutuje nékteré moznosti uziti agilnich postupu pvi tvorbé krabicového software
(COTS) v multiprojektovém prostiedi softwarové spolecnosti. Svoji pozornost soustie-
dime zejména na moznosti a omezeni pri nasazeni agilnich principu v Zivotnim cyklu
projektu tvorby krabicového software.

1 Manifest agilniho vyvoje softwaru

Pokud chceme hovofit o moznostech nasazeni agilnich principi pfi vyvoji kra-
bicového softwaru musime zacit od podlahy agilniho pfistupu — tzv. Manifestu
agilniho vyvoje softwaru (Manifesto for Agile Software Development) z roku
2001, pod ktery pfipojilo své podpisy mnoho uznavanych vyvojaia. Autofi vy-
jadrili presvédceni, Ze existuje nova lepsi cesta jak tvorit software, Ze oni po ni
ptjdou a budou na této cesté pomahat i ostatnim.

Autofi manifestu vyhlasili, Ze davaji prednost:

e Individualitim a interakci ptred procesy a nastroji.

e Fungujicimu softwaru pied obsdhlou dokumentaci.

e Spolupraci se zakaznikem pied smluvnim vyjednavanim.
e Reakci na zménu pred sledovanim planu.

Prestoze agilni metodiky jsou uvazovany zejména pro tvorbu aplikaci na za-
kézku s nejasné formulovanymi a/nebo ménicimi se pozadavky muZeme prohla-
sit, ze i pro vyvoj krabicového softwaru jsou hodnoty polozek na levé strané nad
hodnotou polozek na pravé strané deklarace.
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Agilni metody jsou spiSe adaptivni nezli prediktivni. P¥i tradi¢nim pfistupu
k tvorbé softwaru vytvarime dlouhodobé plany, které nepredpokladaji ménici
se pozadavky. Naproti tomu agilni pfistup pocitd se zménami, které diive ¢i
pozdéji nastanou. Agilni metody jsou také vice orientovany na lidi nez na procesy.
Mnohem vice spoléhaji na schopnosti a znalosti navzajem dobfe komunikujicich
¢lenti vyvojového tymu, nez na tisicestrankové specifikace ISO 9000 ¢i CMM
level 5 procest.

2 Principy vychazejici z Agilniho manifestu

Tvurci manifestu formulovali nasledujici zékladni principy agilnich metodologii:

Nasi nejvyssi prioritou je uspokojovat zakazniky véasnou a kontinualni
dodavkou softwaru, prinasejiciho hodnotu.

Zakaznik ziska nejveétsi uzitnou hodnotu z dodaného softwaru, nikoliv ze stohi
vyvojarské dokumentace ve formé diagramt a modeli. Pro krabicovy software
je vCasna dodéavka produktu na trh jesté dilezitéjsi, nez v pripadé vyvoje zakaz-
kového software pro konkrétniho zakaznika.

Zmény pozadavku dokonce i v pozdnich fazich vyvoje jsou vitané,
nebot zména miize byt pro zdkaznika konkurenéni vyhodou.

Agilni metodologie o¢ekdvaji zmény a jsou na né pripravené. Pii tvorbé krabi-
cového softwaru jsou prichézejici pozadavky na zmeény rozsahu akceptovany az
do konce faze vyvoje.

Dodéavka software je realizovana ¢asto (od nékolika tydna do nékolika
meésicu).

Agilni metodologie zduraznuji velmi kratké iterace vyvojového cyklu a rychlou
dodavku softwaru. V ptipadé krabicového software na fazi vyvoje vsak navazuje
dalsi mnohdy stejné dlouha faze stabilizace a testovani produktu u vybraného
okruhu betatestert.

Zakaznici a vyvojari spolupracuji denné na projektu.

Agilni pfistupy vychézeji z toho, Ze na zacatku projektu neexistuje plna spe-
cifikace pozadavki. Zpocatku se obvykle definuji klicové pozadavky, avSak oce-
kava se, ze 1 ty se mohou béhem vyvoje ménit. V pfipadé krabicového soft-
waru je vytvoren ivodni dokument specifikujici predpokladany rozsah projektu
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(Scope/Vision dokument, Software Requirements Specification, Marketing Requ-
est Document,. .. ). Casta zpétna vazba od pozadavki zédkaznikt, vlastnostech
konkurencnich produkti, trendech trhu musi byt provadéna jak pracovniky Hel-
pdesku tak i marketingem a obchodnim oddélenim spole¢nosti.

Projekt je postaveny na motivovanych jedincich, ktefi maji vytvoreny
dobré podminky k praci a maji davéru.

O uspéchu ¢i neaspéchu projektu rozhoduji konkrétni lidé, pro které je velice
cennd duvéra v jejich schopnosti. Kazdodenni rozhodovani na projektu musi
provadét kompetentni a pozitivné motivovani ¢lenové tymu.

Nejucinéjsi a nejefektivnéjsi metodou prenosu informaci ve vyvojovém
tymu je vzajemna komunikace.

Agilni pfistupy vychazeji z predpokladu, Ze smyslem projektové dokumentace je
potvrzeni porozuméni FeSenému problému a toto porozumeéni je mozné dosih-
nout vyuzitim primé komunikace a nikoliv sepisovanim a studovanim obsahljch
dokument.

Fungujici software je primarni mirou pokroku.

Standardni soucasti agilnich metodik je automatické vytvareni kazdodennich
build, navazujici generace instala¢nich bali¢kt pro podporované platformy, au-
tomaticka instalace na testovaci hardware a spusténi rozsahlych testi.

Agilni metodologie predpokladaji udrzitelny vyvoj.

Pretézovani klicovych pracovnikt sice mize kratkodobé vytesit problémy pro-
jektu, ale dlouhodobé je zdrojem nizké produktivity prace. Nutnost prace prescas
je témeér vzdy signdlem zavaznych problémil.

Trvala pozornost perfektnimu technickému fesSeni a kvalitnimu navrhu

Mnoho agilnich piistupt zdtrazinuje kvalitu navrhu a prichézejici zmény v na-
vrhu nepovazuje za chybu. Zmény mohou pfichazet i v dobé, kdy je cely kdd jiz
napsan a je nutné zménit navrh a tyto zmény promitnout do zdrojového kédu.

Jednoduchost — uméni maximalizovat mnoZstvi prace, kterou nepro-
vedeme — je zasadni.

V agilnich postupech klademe diraz na jednoduché procesy, které se snadno
méni. V pfipadé krabicového softwaru je dilezité implementovat nejdfive a rychle
pozadavky, které pfinesou hodnotu a pro vétsinu uzivateld.
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Nejlepsi architektura, pozadavky a navrhy vznikaji ze samoorganizu-
jicich se tymau.

Motivované osobnosti pfinasi nejlepsi navrhy. Je tfeba je podporit divérou a kaz-

dodenni komunikaci.

Tym se pravidelné zabyva otazkou, jak pracovat efektivnéji, jak se
dale rozvijet a prizpusobovat.

Dobry tym vi lépe nez kdo jiny o svych slabych strankach a potencidlu ke zlep-
Seni.
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INTEGRACE PODNIKOVYCH APLIKACI POMOCT
OPEN-SOURCE NASTROJU

Maxmilian Otta

E-MAIL: OTTAQCIV.ZCU.CZ

1 Uvod

V soucasnosti je ze strany provozovateli informac¢nich systému vyvijen stale vétsi
tlak na softwarové firmy, aby integrovaly jejich af uz stévajici ¢éi nové vyvijené
aplikace mezi sebou, nebot informaéni systémy organizace prestavaji byt ,izo-
lovanymi ostrivky dat“. Tento pfispévek si klade za cil prezentovat existujici
standardy v oblasti integrace podnikovych aplikaci a ukazat konkrétni reseni
integrace aplikaci v univerzitnim prostiedi, které je typicky velmi heterogenni,
pomoci dostupnych open-source nastroji.

Soucasny stav systémové integrace, alespon v univerzitnim prostiedi, je spise
zivelny, zalozeny na unikatnich feSeni, ktera maji typicky podobu ,skriptovych®
datovych pump ¢i originalnich ,hackt“. Tato integrace na trovni dat, kdy pfistu-
pujeme piimo do baze dat aplikace, je sice levna a rychlé, ale obchazi aplikacni
logiku a tim miiZze snadno dojit k naruSeni konzistence databaze. Vysledkem
této zivelné integrace je prostfedi s neprithlednou topologii a vstupnimi body do
riznych vrstev aplikaci.

Cilovym stavem by jisté méla byt jednotna integracni architektura definu-
jici komunikacni infrastrukturu a vlastnosti konektort do jednotlivych aplikaci.
Nové aplikace by mély byt jiz navrzeny tak, aby snadno prilnuly k tomuto pro-
stiedi, je vSak zfejmé, Ze u vétsiny stavajicich aplikaci se nevyhneme integraci na
trovni dat diky jejich typicky dvouvrstvé architekture — rela¢ni bazi dat s tlus-
tym klientem. Propojeni na trovni dat je ale v tomto pfipadé skryto uvnitf
konektoru do aplikace. Integrace aplikaci dale nepfedstavuje jen jejich propojeni
a vzajemnou soucinnost prostiednictvim middleware, ale i jejich napojeni na
autentiza¢ni infrastrukturu orgranizace. Timto aspektem se vSak tento ¢lanek
nezabyva.

Na tomto misté bych chtél také ucinit jednu praktickou poznamku: predstava
snadné integrace nové vyvijenych aplikaci je do jisté miry naivni, a to pfedevsim
z toho divodu, Ze vétsina tuzemskyjch softwarovych firem mé svoje zabéhnuté
technologie a nerada adoptuje nové at jiz z nedostatku zdroji ¢i nedtivére viici
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neznamému. Z toho plyne, Ze dosazeni cilového stavu zminéného v pfedchozim
odstavci bude jisté dlouhodoby proces.

2 Zpusoby a architektury integrace

Lze Tici, Ze integracni platforma stoji na téchto tfech pilifich: komunika¢ni in-
frastruktufe (middleware), spoleéné reprezentaci dat a konektorech do aplikaci.
Z pohledu komunikaéni infrastruktury se mize jednat bud o tésné (synchronni)
nebo volné (asynchronni) vdzané systémy s moznosti ,,one-to-one“ nebo ,,one-to-
many* komunikace. Volné vazané systémy maji bezesporu vyhodu vétsi nezévis-
losti a v pfipadé vypadku nebo odstavky nékteré z aplikaci mohou urcéitou dobu
pracovat autonomné. Komunikace ,,many-to-many“, kterou umoznuje sbérnicova
nebo hvézdicova topologie middleware, je zakladem pro integra¢ni infrastrukturu
umoznujici smérovani a transformaci zprav, nezbytné nutnou chceme-li dosah-
nout integrace na trovni procesil. V tomto smyslu byla navrzena i integracni
architektura aplikaci na Zapadoceské univerzité v Plzni popsana v dalsich od-
stavcich.

2.1 Zpusoby integrace

Jak jiz bylo naznaceno v tvodu, existuji rizné trovné integrace aplikaci. Jejich
prehled véetné vyhod a nevyhod ukazuje tabulka 1.

2.2 Architektury integrace
Co se tyce architektur middleware, jsou v soucasnosti vyuzivany predevsim:

MOM — Message Oriented Middleware — umoziiuje asynchronni komuni-
kaci. K realizaci ,many-to-many“ komunikace vyzaduje centralni kompo-
nentu — Message Broker.

SOA — Service Oriented Architecture — na ni stavi pfedevsim hojné vy-
uzivané Web Services. Hlavni myslenkou je poskytnuti rozhrani aplikaci
jako sluzby, které lze vyhledavat v siti.

ESB — Enterprise Service Bus — je instrastruktura zajistujici dynamické
smeérovani zprav, jejich transformaci a zabezpeceni a podporujici zaclenéni
komponent pro Fizeni procesii, registraci a vyhledavani aplikaci (sluzeb).

Typické architektura umoznujici integraci na irovni procesti je tvofena tfemi
vrstvami: systémem pro zasilani zprav (MOM), systémem pro smérovani sprav
(Message Broker) a systémem modelovani procest (Process Modeler). Celkové
schéma takovéto architektury je vidét na obrazku 1.
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Tabulka 1
Vyhody Nevyhody
I e jednoducha e obchéazi aplikacni logiku
ntegrace e levna e vyzaduje detailni znalost da-

na urovni dat

tovych struktur aplikace
e neni vzdy mozna

Integrace

na aplikaéni
urovni pomoci
MOM

e pouzivad API aplikace
asynchronni
e moznost transformace

a smérovani dat podle
jednoduchych pravidel

e bez podpory managementu
pravidel

Integrace
na urovni
procesu

e existuji nastroje na mode-
lovani procestu

e existuji standardy pro po-
pis procesu

e snadna skalovatelnost

Specific Package

Process
Common Wesea Modeler

Adapter
Messaging Servi

Integration Server

e slozitost
e nesnadnd implementace

Packaged Enterprise

Adapter Applications

Common
Adapter

. Central
e Repository

Obr. 1 Architektura pro integraci na tirovni procest

3 Otevrené standardy a technologie

Chceme-li dosahnout modularnosti, interoperability a budouci rozsifitelnosti in-
tegracni platformy, je tfeba se pfi jejim navrhu opfit o oteviené standardy. Cilem
tohoto odstavce je podat struc¢ny prehled standardd, které je mozné pouzit na
jednotlivych vrstvach integracni platformy.
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3.1 Konektory

Konektory (nékdy téz adaptéry) mohou byt do aplikaci zapojeny na rtznych
arovnich. Podle nich bychom méli volit i odpovidajici standard, jako priklad lze
uvést nékteré typické zastupce:

datova troven — SQL — Structured Query Language, ODBC — Open DataBase
Connectivity nebo JDBC — Java DataBase Connectivity rozhrani.

aplikaéni troven — CORBA — Common Request Broker Architecture, JCA —
J2EE Connector Architecture; JSR-16.

3.2 Komunika¢ni subsystém

P1i volbé Message Oriented Middleware — MOM bychom meéli hledét na to, jaka
standardni rozhrani nabizi na strané konektorti a na strané systému smérovani
a transformace dat. V soucasné dobé pfichdzi v tvahu jediné tyto dva stan-
dardy: Web Services SOAP a JMS, ptricemz posledné jmenovany je v soucasné
dobe jiz podporovany témeér vsemi MOM rtznych vyrobct. JMS je MOM podpo-
rujici synchronni i asynchronni zasilani zprav systémem point-to-point (topologie
one-to-one) nebo publish/subscribe (topologie many-to-many). Déle podporuje
transakce, persistentni fronty zprav, nastaveni doby Zivota zpravy a doruceni
zméskanych zprav ptijemci pii vypadku nebo odpojeni.

3.3 Modelovani a Fizeni procesu

Celou integrac¢ni infrastrukturu uvedeme do zivota az definici smérovacich a tran-
sformacnich pravidel, které ,vykonava“ Message Broker a koordinuje tak inter-
akci jednotlivych aplikaci. Tato pravidla popisuji jednotlivé procesy v organizaci
a bylo by zadouci, aby byl k dispozici nastroj (Process Modeler) pro jejich snadny
popis, Message Broker schopny je interpretovat, aby byla uloZena v snadno pre-
nositelném formatu a aby byla nezavisla na pouzitém middleware. I v této oblasti
vzniklo jiz né€kolik standardi:

XPDL - XML Process Definition Language. Jedna se v podstaté o jazyk zalo-
zeny na popisu topologie Petriho sité.

BPEL - Business Process Execution Language. Je v soucasnosti nejvyznamnéjsi
standard umoznujici spojeni synchronnich i asynchronnich sluzeb tak, aby
implementovaly transakéni procesni toky. Jeho zakladni charakteristikou
je vyuziti Web Services jako komponentového modelu a datovy model za-
lozeny na XML. Za zminku stoji, ze firma Oracle nabizi volné ke stazeni
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Oracle BPEL Process Manager jako plugin do vyvojového prostiedi Fc-
lipse. Oracle BPEL Process Manager je vizualni nastroj pro modelovani
procesi, které popisuje pomoci BPEL.

3.4 Java Business Integration

Za zminku stoji i nové pripravované standardni Java API Java Bussines Inte-
gration — JSR-208. To pfejiméa SOA jako komponentovy model a jeho hlavni
myslenkou je umoznéni realizace integracnich infrastruktur formou vymeénitel-
nych komponent. Definuje komponenty dvou typi:

Service Engine (SE) — poskytuje implementaci procest (Business Logic)
a transformacni sluzby jinym komponentam, ale muZze byt i jejich kon-
zumentem.

Binding Component (BC) - zajistuje konektivitu s vné&jsim prostfedim a téz
umoziiuje tak integraci externich sluzeb (aplikaci) do spole¢ného prostiedi.

Tyto komponenty spolu nikdy nekomunikuji pfimo, ale pouze pres takzvané
JBI prostiedi. Dale definuje obecny smérovac zprav — Normalized Message Rou-
ter (NMR) (Message Broker), entity podilejici se na procesu vymény zpravy,
format obecné zpravy a zajisténi kvality sluzeb. JBI komponenta ma k dispozici
API, pfes které muze ziskat kandl k NMR, zaregistrovat svoje rozhrani v JBI
nebo vyhledavat rozhrani jinych komponent ¢i sluzeb. Hruby pohled na archi-
tekturu JBI ukazuje obrazek 2.

Kromé toho jsou v JSR-208 specifikovany i standardni J2EE API souvisejici
s zivotnim cyklem komponenty véetné JMX (Java Management Extension).

JBI Environment
Component Framework
[OIMEWDTK_

BPEL Other F
SE SEs... Installation

T ¢ Deployment
Normallzed Message Router |4—In Control
7 3 A

‘ % Monitoring
WS-I Other
BC BCs... [

Obr. 2 Ramcova architektura Java Business Integration
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4 Prehled open-source produktu

4.1 OpenAdaptor

OpenAdaptor — http: //www.openadaptor.org je nastroj uréen pfedevsim pro tvor-
bu konektoru do aplikaci, ale vystaci i na integraci aplikaci. Jeho princip spociva
v tom, ze uzivateli poskytuje sadu standardnich datovych zdrojui a cili, kterymi
mohou byt relaéni béze dat, soubory (XML i CSV), sockety, FTP servery, e-mail,
RMI, LDAP ¢ néktery ze standardnich MOM (JMS, Tibco Rendezvous). Néle
nabizi i tzv. roury umoznujici transformaci dat vcetné jejich Sifrovani. Pomoci
vizualniho nastroje Apator Framework Editor 1ze snadno navrhnout konektor,
jehoz struktura je uloZzena v XML souboru, podle které pak runtime implemen-
tuje dany konektor. Celé programové vybaveni je implementovano v jazyce Java
a je tedy platformné nezavislé.

4.2 OpenJMS

OpenJMS — http://openjms.sourceforge.net je implementace JMS podporujici
kromé standardnich vlastnosti i persistentni fronty, lokalni transakce, auten-
tikaci a jako transportni vrstvu RMI, TCP, HTTP a SSL. Lze ji instalovat jako
komponentu do standardniho J2EE kontejneru.

4.3 JBoss MQ

JBoss M@ — http://www.jboss.org je standardni komponentou aplika¢niho ser-
veru JBoss a stejné jako OpenJMS nabizi persistentni fronty, automaticky server
fail-over a doruceni ,zmeskanych“ zprav béhem vypadku.

4.4 JORAM

JORAM (Java Open Reliable Asynchronous Messaging) —

http: //joram.objectweb.org je dalsi implementace JMS poskytujici navic persis-
tentni, spolehlivy a distribuovany JNDI server, rozdélovani zatéze a bridge pro
pfipojeni jinych JMS servert.

4.5 MULE

MULE - http://mule.codehaus.org je ESB infrastruktura se smérovacem zprav.
Tento Message Broker podporuje rtizné strategie smérovani zprav, které vycha-
zeji z integracnich navrhovych vzora publikovanych v knize Gregor Hohpe, Bobby
Woolf: Enterprise Integration Patterns. Zminéné navrhové vzory jsou publiko-
vany na webové strance vénované této knize:

http: //www.enterpriseintegrationpatterns.com.
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4.6 W{fMOpen

WfMOpen — http://wfmopen.sourceforge.net je Workflow Engine implementace
Workflow Management Facility Specification od OMG, kterou lze nasadit do
bézného J2EE serveru jako EJB se sadou JMS front. Pro popis procest pouziva
XPDL. Podobnych implementaci existuje vice, jejich seznam lze nalézt na adrese:
http: //java-source.net/open-source/workflow-engines.

5 Reseni integrace aplikaci na ZCU

Pozadavek centralniho registru osob na Zapadoceské univerzité v Plzni nevznikl
pouze z nutnosti soustiedit urcity druh dat do jednoho mista, ale i diky postupné
integraci aplikaci do intranetového portalu a predevsim ze snahy zlepseni sluzeb
studentiim a zaméstnanctim zjednodusenim administrativnich tikonti sou¢innosti
klicovych agend. Mezi tyto agendy patii zejména:

IS/STAG - informacni systém studijni agendy,
e Magion — personalistika a ekonomika,

e Orion — vypocetni prostiedi s autentizac¢ni infrastrukturou Kerberos a ad-
resafovymi sluzbami nad OpenLDAP a

JIS — jednotny identifika¢ni systém vyuzivajici bezkontaktnich ¢ipovych
karet.

5.1 Struktura centralniho registru

Jadro centralniho registru osob CRO tvori relacni databéaze, ve které jsou ulo-
zeny vybrané informace o osobach, které jsou s univerzitou néjakym zpasobem
ve styku. Vyhledové budou v registru i éiselniky budov, mistnosti a pracovist.
Datovy model CRO v soucasné dobé reflektuje obecnou osobu (fyzickou i prav-
nickou), aplikaci a takzvanou pozici, kterd je definovédna jako dvojice (osoba,
aplikace). Pozice tedy poskytuji informaci o tom, v jakych agendach je dana
osoba evidovana. Logika registru je zabudovana do aplika¢niho serveru, ktery
komunikuje s okolim vyménou XML zprav pres konektor CRO. Ptes tento ko-
nektor je okolnim aplikacim k dispozici aplika¢ni rozhrani CRO — CRO APL
Toto API poskytuje zakladni operace nad osobou a pozici a vyhleddvani v regis-
tru podle raznych kritérii. Stejnym zpusobem jsou do infrastruktury zapojeny
i ostatni aplikace, jejichz API v této chvili umoziiuje pouze registraci, aktualizaci
a ruseni osob. Jedna se predevsim o aplikace vySe jmenovanych agend, ostatni
aplikace budou v tomto ohledu spise pasivni a budou vyuzivat CRO prevazné
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jako adresafovou sluzbu (CRO bude zfejmé nutné pro nékteré stavajici aplikace
zpFistupnit i pfes LDAP).

Komunikac¢ni subsystém vyuziva JMS jako MOM, pies ktery probihd vyména
XML zprav. Jako poskytovatel JMS je pouzito JBossM@, které je soucasti apli-
kac¢niho serveru JBoss. V tomto aplika¢nim serveru je i naistalovana komponenta
implementujici jednoduchy Message Router jako Message Driven EJB. Konek-
tory do aplikaci a CRO jsou realizovany pomoci néastroje OpenAdaptor, jejich
podrobnéjsi popis je v odstavci 5.4. Celkova architektura feSeni je vidét na ob-
razku 3.

| IS/STAG | Magion
konektor konektor
A A
IMS IMS

Aplikaénf server

Message Driven
Bean

JBoss.org

MS |
| konektor

CRO

Obr. 3 Ramcova architektura CRO

5.2 Struktura XML zprav

Jak jiz bylo feCeno dfive, aplikace komunikuji s CRO vyménou XML zprav.
Kazda funkce CRO API je volana odpovidajici zpravou. Zprava obsahuje iden-
tifikator volané funkce, identifikator transakce, zdroj a cil zpravy a mnozinu
parametru zavislou na volané funkci.

<?xml version="1.0" encoding="UTF-8"7>
<MESSAGE>
<ZALO0Z_0S0BU>
<TID>29875873645</TID>
<SOURCE>STAG</SOURCE>
<DESTINATION>CRO</DESTINATION>
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<JMENO1>PETR</JMENO1>
<JMENO2>PETROVIC</JMENO2>
<PRIJMENI1>POKUSNY</PRIJMENI1>
<PRIJMENI2>POKUSOV</PRIJMENI2>
<TITULPRJM>ING</TITULPRJM>
<TITULZAJM>CSC</TITULZAJM>
<RODCISL0>6112012114</RODCISLO>

<LOGIN>POKUSNY</LOGIN>
<PRACOVISTE>CIV</PRACOVISTE>
<TYP_0SOBY>STUDENT</TYP_0SOBY>
<STATNI_PRISLUSNOST>CR</STATNI_PRISLUSNOST>
</ZAL0Z_0S0BU>
</MESSAGE>

5.3 Podminénost pozic

Ma-li byt naptiklad do studijni agendy zaveden novy student, musi byt nejdiive
evidovan v jednotném identifikaénim systému a mit aktivni kartu. To znamena,
ze pozice STAG je podminéna pozici JIS. Podminénosti pozic je vlastné imple-
mentovan primitivni workflow.

5.4 ResSeni konektoru

Konektory do aplikaci jsou feSeny pomoci néstroje OpenAdaptor na datové
arovni. OpenAdaptor umoziuje snadnou generaci XML zprav ze zédznamu v da-
tabazi a dovede opét XML zpravy transformovat do posloupnosti SQL prikaza.
Propagace udalosti jako je pfidani, zména nebo zruseni osoby je realizovana po-
moci databdzovijch triggeru, které jednotlivé operace loguji do zvlastni tabulky.
Zaznamy z této tabulky, ktera vlastné plni funkci interni fronty zprav, pak vybira
OpenAdaptor a transformuje je do XML zprav.

5.5 Globalni identifikatory

Aby bylo mozné identifikovat obecnou osobu v ramci celé infrastruktury a pro-
vézat tak idaje této osoby mezi vSemi aplikacemi, musi ji byt prifazen globalni
identifikator. Ten generuje CRO, a pokud aplikace zaloZi novou osobu, obdrzi
zpét od CRO jeji globalni identifikator. Jinak osoba muze byt i jednoznacné
identifikovana identifikatorem aplikace, ve které vznikla a jednozna¢nym identi-
fikatorem osoby v této aplikaci.
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5.6 Implementace smérovace zprav

Smérovac zprav je v této fazi implementace CRO velice jednoduchy. Je to Messa-
ge Driven Java Enterprise Bean v aplika¢nim serveru JBoss, ktery na zakladé
pole DESTINATION ve zpraveé preposle zpravu do JMS fronty daného cile.

6 Zaveér
Motto: The easier it is to do, the harder it is to change. (Eng’s Principle)

Integrace aplikaci neni ryze technologickym problémem, ale vyzaduje i roz-
sahlou analyzu aplikaci, datovych tokt a procest. Je to dlouhodoby projekt,
ve kterém je nutné postupovat po mensich krocich, nez zvolit vSeobjimajici fe-
Seni. Spravna volba standardt a architektury je zasadni pro tspéch projektu
nebot nad touto infrastrukturou budou v budoucnu vznikat dtlezité implemen-
tace podnikové logiky, které budou muset pretrvat mozné technologické zmény
v architektufe této infrastruktury. Zkusenost je takova, Ze nejdéle prezivaji fe-
Seni, u nichz se jiz od pocatku pocita se zménami.

Béhem implementace integracni infrastruktury je zaroven velice dulezité du-
sledné dokumentovat konektory do jednotlivych aplikaci, podnikovou logiku, pro-
cesy a topologii infrastruktury. Idealnim stavem je katalog konektort, procesu
a transformaci dat uloZenych nejlépe ve snadno prenositelném standardnim for-
matu, ¢imz dosdhneme jejich znovupouzitelnosti.

Na zavér bych chtél jesté pripojit nékolik otazek, na néz jsme hledali odpo-
védi, ze kterych postupné vyplynuly pozadavky na vlastnosti middleware:

e Jak velky pocet aplikaci chci propojit?
e Budou nékteré aplikace do centrdlniho registru i zapisovat?

e Které z aplikaci zapisujicich do registru budou priméarnim zdrojem kon-
krétnich dat?

e Vyzaduje uzivatel okamzité potvrzeni ispésnosti operace?
e Jaki ma byt maximalni doba odezvy pfi komunikaci aplikaci?

e Jak maji byt smérovana, ovéfovana a transformovéana data tekouci mezi
aplikacemi?

e Jaké jsou moznosti napojeni middleware na jednotlivé aplikace?

e Jak budou jiz nyni predvidatelné zmény naroc¢né na dostupné zdroje?
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SOFTWAROVE PATENTY — MINULOST, PRITOMNOST,
BUDOUCNOST

Jan Matéjka

E-MAIL: JANQMATEJKA.US

Takovy vevlddny stat (lhostejno jaké formy) roztdhne po zemi
svou prdvni sit, a clovek bude béhat jako zajic sem a tam, aby
nasel v této siti diru ¢i vetsi oko, aby se dostal na mistecko, kde
by si oddechl a zaSeptal: ,Zaplat pdnbi, tady jsem sdm, tady si
zaskotacim.“ Pozorujte proto nase zdkonoddrstvi z tohoto hle-
diska a ddvejte pozor, abychom na misté svobody netvorili nové
formy nevolnictvi.

Svoboda, E.: O vyvoji v prdvu, Praha 1926, s. 22

Kdyz jsem byl pozadan, zda bych nechtél napsat sviij nazor na pfipravova-
nou smérnici o softwarovych patentech, tak jsem byl podéSen a potésen zaroveri.
se dosud touto problematikou zabyvaly, vyrazné pfevazovaly emoce nad vécnou
podstatou problému, a mohl bych tedy opravnéné oéekavat, ze at napisi v zdsadé
cokoliv, sklidim vzdy hojnou davku kritiky. PotéSen pak proto, Ze problematiku
patentovatelnosti pocitacovych programi povazuji za velmi zajimavou, navic
v odborné (nejen prévnické) literatuie aZ nebezpeéné opomijenou. Z pohledu
pravni teorie (doktriny) a praxe pak navic rozhodné nejde o problematiku zcela
jednoznacnou, nehledé pak na to, Ze zejména s pribyvajicim poc¢tem téchto emo-
tivnich ¢ldnka (a to zejména na Internetu) nejasnosti a mlhy spise pfibyva, nez
aby tomu bylo naopak. Uz asi tusite, ze jsem nabidku pfijal.

Pravni zpiusoby ochrany pocitacovych programu
(nejen autorské, ale i patentové pravo)

Snad kazdé malé dité vi, Ze jsou pocitaCové programy chranény prostiednictvim
autorského prava. Autorské pravo lze ale povazovat za celosvétové univerzalni
a relativné jediny fungujici a existujici nastroj pravni ochrany pocitacovych pro-
gramu. Nejde sice o FeSeni idedlni ¢i vhodné (navic v mnoha ohledech neodpovida
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dynamice tohoto oboru), ale lze Fici, ze jde o FeSeni pomérné tradi¢ni a dlou-
hodobé fungujici. V kazdém pfipadé byl, zhruba od poloviny osmdesatych let,
tento zptsob ochrany pocitacovych programt masivné kodifikovan a transpo-
novan do naprosté vétsiny pravnich radd, a to véetné vSech evropskych statd,
kterym byla pfedlohou Smérnice Rady EHS 91/250 ze dne 14. 5. 1991 o pravni
ochrané pocitacovych programi.

Ochrana autorskym pravem je v mnoha ohledech vyhodné (poskytuje se au-
tomaticky, a téméf po celém svété, je zdarma. ..), avSak v nékterych ohledech
jiz tak vyhodné neni. Pfedné jde o to, Ze nechrani (ani nemiize chranit) prostou
myslenku, ale az jeji tviréi zpracovani (vyjadieni). Autorskopravni ochranu tedy
1ze uplatnit pouze proti Sifeni takovéhoto vyjadfeni (napf. proti neopravnénému
§ifeni pocitacovych programt, tj. napf. proti softwarového pirdtstvi). Naopak
autorské pravo nelze pouzit proti tomu, kdo si ,,pouze vypijéi“ myslenku, zpa-
sob, postup, resp. metodu néjakého feseni, a v dasledku ¢ehoz pak vytvofi tuto
myslenku (...) vyjadii prosté jinak.

Srovname-li ochranu autorskym pravem s ochranou poskytovanou pravem
patentovym, dojdeme nepochybné k zavéru, ze v nékterych ohledech autorsko-
pravn{ ochranu vyrazné presahuje. Rizeni o udéleni patentu (a tedy i o poskytnuti
ochrany) je sice pomérné drahé a dlouhodobé, avsak ve svém dusledku sméfuje
k jakémusi absolutnimu monopolu ve vztahu k patentovanému myslence (po-
stupu, vyrobku, metodé...). Na rozdil od prava autorského se tedy lze této
ochrany doméhat i proti tém, jez k témuz dospéli sice sami a nezévisle, ale poz-
déji. Nelze se tedy divit, Ze jakmile si velci softwarovy hraci uvédomili existujici
hranice autorskopravni ochrany, pokusili se své produkty (viz nize) podfadit pod
ochranu poskytovanou patentovym pravem, a tam, kde nebyli tispésni, se poku-
sili hranice patentové ochrany rozsirit. Patrné i z tohoto pohledu se pak nelze
divit, Ze pravé ve Spojenych statech, v zemi sidla naprosté vétsSiny svétovych
vyrobcl (nejen) software, lze patentovat téméf cokoliv, a to véetné software.

Mozné ted Cekdte, Ze zaénu psat o tom, jak je tento ptistup (model) Spoje-
nych statt pravné spatny a moralné zkazeny, jak znemoznuje konkurenci a sou-
téZ mezi vyrobci software, protoze zavadi ochranu prosté myslenky, postupu,
napadu, resp. prikazu, na jehoz zakladé pocitac pracuje, jak nesporné vede k mo-
nopolizaci trhu za soucasného vytvareni celé fady kartelovych dohod, které ve
svém dusledku povedou k vyraznému zpomaleni vyvoje software. Touto cestou
vsak nepiijdu, a to hned z nékolika davodd.

Predné proto, ze i ve Spojenych statech, kde je patentovatelnosti pocitaco-
vych programi (z divodt uvedenych vyse) zjevné nejrozsifendjsi, existuje po-
mérné rozsahla rozhodovaci praxe, ktera, na rozdil od praxe evropské, stanovi
pomérné jasné mantinely patentovatelnosti (napf¥. bylo nékolikréte judikovano,
Ze abstraktni myslenky a metody jsou z patentovatelnosti vyloudeny!). Déle pak
proto, ze pravni systém Spojeny statl, jakkoliv se naAm muze zdat v mnoha ohle-
dech na hlavu postaveny, obsahuje celou fadu pomérné efektivnich a vyvazenych



XXVI. KONFERENCE EUROPEN.CZ 115

brzd, pojistek a dalsich néstroji, které jsou zptisobilé zjevné spekulativnim jed-
nanim zabrénit (jde o pomérné slozity komplex riznych ,,catch all* a ,fair use®
ustanoveni, jehoz byt i jen letmy néstin by vyrazné pfesahl rozsah tohoto ¢lanku).
V nespoledni fadé pak proto, ze Spojené staty rozhodné nejsou jedinou zemi,
kde lze ispésné patentovat pocitacovy program. Naopak lze Tici, Ze az na nékteré
dil¢i odlisnosti, lze patentovat pocitacovy program v zasadé kdekoliv v civilizo-
vaném svété, Ceskou republiku nevyjimaje. I v tom je tak trochu zakopany pes
(viz nize).

Patentovatelnost pocitacovych programu
v Evropé (CR nevyjimaje)

S té¢innosti od 1. 7. 2002 piistoupila Ceska republika k Umluvé o udélovani
evropskych patentt z roku 1973 (European Patent Convention dale jen EPC).
Timto pfistoupenim se Ceské republika zavézala transponovat do svého pravniho
tfadu jak evropské patentové pravo, tak i samotnou rozhodovaci praxi organt
Evropského patentového tfadu (Furopean Patent Office dale jen EPO), coz se
také (zakonem ¢&. 116/2000 Sb.) stalo.

nez oteviené liberdlni americky postoj. Definice pfedmétu patentovatelného vy-
nalezu obsazena v ustanoveni ¢lanku 52 odst. 2 EPC totiz z pfedmétu ochrany
patentovym pravem vyslovné vylucuje mimo jiné:

e objevy, védecké teorie a matematické metody;

e plany, pravidla a zpusoby vykonavani dusevni ¢innosti, hrani her
nebo vykonavani obchodni ¢innosti, jakoZ i programy poditacu;

e podavani informaci.

Na prvni pohled by se tedy mohlo zdat, ze pocitacové programy tedy nelze
spésné (s ohledem na ¢lanek 52 dle EPC) patentovat. Neni tomu tak. Jiz zmi-
nénd dosavadni rozhodovaci praxe EPO v mnoha p¥ipadech dosla (vykladem)
k zavéru, ze v nékterych pripadech nelze pocitacovym programiim ochranu pa-
tentovym pravem odpirat. EPO zde totiz vychéazel z maximy, ze v zasadé€ jaky-
koliv pocitacovy program (software) lze snadno pfemeénit piistroj, resp. zafizeni
(hardware), a to napf. pouhym piehrdnim na ROM pocitace, flashdisk, ¢i v za-
sadé jakykoliv fyzicky nosi¢ zédznamu. V takovém pripadé by pak stejné bylo
vzdy mozné, a dnes tomu tak u nés je, Ze se snadno pfeméni patentovy narok
na pocitacovy program v narok na ucelovy vazany hardware, a jinymi slovy, ze
se tak ,obejde“ ustanoveni ¢lanku 52 EPC! Pravé z téchto divodu dosla rozho-
dovaci praxe EPO k zavéru, ze V obecné roviné plati, Ze vyndlez, ktery by byl
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zpusobily k patento-prdvni ochrané podle konvencnich kritérii patentovatelnosti,
by nemél byt vyloucen z ochrany pouze z toho divodu, Ze k jeho realizaci bylo
uZito modernich technickych prostredki ve formeé pocitacového programu. O néco
pozdéji EPO jesté dovodil, ze ndrok smerujici k technickému procesu provddeé-
nému pod kontrolou pocitacového programu nelze povaZovat za ndrok smérujici
k pocitacovému programu jako takovému. Navzdory vysSe zminénému ¢lanku 52
EPC, hovorii stavajici odhady o tom, ze EPO jiz udélil vice jak 20000 patenti
na pocitacové programy!

Jingmi slovy, patentovatelnost pocitacovych programii v Evropé (i u nés),
a v dobé nedavné ani nikdy nebyla, zcela vyloucena. Pfedevsim z tohoto pohledu
je tfeba nahlizet na novou smérnici o softwarovych patentech, resp. presnéji smér-
nici o patentovatelnosti poéitacovych vynalezii (Directive on the patentability
of computer-implemented inventions).

Smérnice o patentovatelnosti pocitacovych vy-
nalezu

Aniz bych se zde chtél zabyvat ponékud trnitou legislativni cestou této smér-
nice, tak povazuji za nezbytné zde zminit, Ze v soucasné dobé se smérnice jiz
,doklopytala®“ do faze navrhu. Evropsky parlament totiz tuto smérnici, jak ji
navrhovala Evropské komise, pomérné dikladné pripominkoval a prosadil celou
fadu zmén a doplitku (role Evropského parlamentu zde byla a stale jesté je po-
mérné vyznamna, v oblasti dusevniho vlastnictvi ma Evropsky parlament velmi
silnou pozici — jde o tzv. spolurozhodovaci proceduru).

Zakladnim tcelem smérnice (a pfedevsim to je dle komunitarniho prava za-
vazné) vSak kupodivu neni zakotveni ¢ vylou¢eni moznosti patentovat pocita-
C¢ové programy, ale zejména odstranéni nedostatku pravni jistoty pramenici ze
sou¢asného nejasného pravniho stavu, kde na jedné strané EPC (¢lanek 52) vy-
slovné vylucuje pocitacové programy z patentové ochrany, ale na strané druhé
ji EPO, podlé téhoz ustanoveni, n€kolika tisicim pocitacovych programi ro¢né
priznava!

Samotny (novy) text smérnice, a to mimo jiné v ustanoveni ¢lanku 4, pfiznava
patentovou zpisobilost vSem pocita¢ovym vyndleziim (computer-implemented
invention), které jsou primyslové vyuZitelné (resp. mohou byt), nové a predsta-
vuji vysledek vynalezecké ¢innosti formou technického pfispévku ke stavajicimu
stavu techniky. Takové vymezeni smérnici pak skutecné, az na nékteré vyjimky,
odpovida rozhodovaci praxi EPO. To ostatné doklada i nové (Evropskym parla-
mentem) pfidany ¢lanek 4a této smérnice pak obsahuje vycet toho, co predmé-
tem patentové ochrany byt jiz nemtze. Na prvni misté (¢lanek 4a odst. 1) je zde
uvedena zasada, ze Pocitacovy program jako takovy patentovatelnost nezakladd.
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(A computer program as such cannot constitute a patentable invention), coz ve
skutecnosti znamena, ze pocitacovy program sdm o sobé, ktery nespliiuje vyse
uvedené znaky (primyslovou vyuZitelnost, novost. . .), nemtze poZivat ochrany
evropského patentového prava.

Jinymi slovy, smysl smérnice zde neni v tom, aby doslo k zaloZeni patento-
vatelnosti pocitacovych programt, ale zejména v tom, aby se odstranila dosud
panujici pravni nejistota ve vyse uvedeném smyslu. Kazda smérnice (Directive)
je zavazna pro Clenské staty, kterym je urcena, neni vSak rozhodné zavazna jako
celek, ale pouze pokud jde o stanoveny tucel, resp. vysledek, kterého ma byt
dosazeno, a tim je v naSem pripadé pravé vyse zminéné zakotveni pravni jis-
toty. O formé a prostiedcich transformace této smérnice do narodnich pravniho
rfadi pak budou rozhodovat orgédny tohoto statu, pficemz hlavnim principem
zde bude, resp. by méla byt zejména priuhlednost a pfedevsim pravni jistota
ucastnikt budoucich patentové-pravnich vztaha.

Zavérem

Nepfrijetim této smérnice se toho tedy prili§ mnoho nevyfesi, byt je samoziejmé
otazkou, zda tomu opacné bude vibec jinak. Pokud se podafi zachovat stava-
jici text smérnice, a to alespon tak, Ze zlstane jeji pivodni ucel (tj. pfedevsim
zajisténi pozadavku prévni jistoty), domnivam se, Ze muZe jit o véc prospés-
nou. Dilezitym ustanovenim smérnice je vyslovny zakaz jakychkoliv pfimych
narokli na patentovatelnosti pocitacového programu jako takového, a tedy ve
svém dusledku minimalizovat riziko, Ze programatofi (¢i spiSe tym patentovych
specialistl) budou muset reserSovat tisice softwarovych patentt, aby zjistili, zda
jimi praveé vytvareny ¢i vytvoreny program néktery z nich neporusuje. V tomto
ohledu se domnivam, Ze smérnice svilj cil pomérné plni, a Ze tedy nehrozi, aby
programovani v brzké dobé piedstavovalo béh, resp. plazeni se minovym polem
pokrytym tisici patenty.

Tolika muj nazor na pfedmétnou smérnici. Stranou této tvahy vsak lezi avaha
jesté jina. Je viibec spravné umoznit patentovatelnost pocitacovych programia?
Domnivam se, Ze nikoliv, avSak s tim uz toho vysSe uvedend smérnice mnoho
neudéla.
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OPENOFFICE.ORG

Filip Molcan

E-MAIL: MOLCANFQOPENOFFICE.ORG

OpenOffice.org — nejvétsi Open Source projekt
na svete

Kancelafsky balik OpenOffice.org vyrostl za mnoho let vyvoje do profesionalni
sady aplikaci vhodnych pro nasazeni jak v domécim prostiedi, tak ve velkych
spole¢nostech a institucich. V soucasné dobé se jednd o nejvétsi Open Source
projekt na svété, ktery podporuji predni IT spole¢nosti. Zéklady OpenOffice.org
jsou postaveny na jeho predchidci — kancelaiském baliku StarOffice, ktery se
vyvijel pro DOS, nésledné pro IBM OS/2 a v neposledni fadé i pro MS Windows.
V roce 1999 koupil tento produkt Sun Microsystems a v roce 2000 zalozil projekt
OpenOffice.org a polozil zdklady nejvétsimu Open Source projektu v déjinach.

Historie

13. 10. 2000  Sun Microsystems poskytuje zdrojové kody StarOffice
projektu OpenOffice.org

1. 5. 2002 Vychéazi OpenOffice.org 1.0

15. 5. 2002 Vychéazi StarOffice 6.0

Leden 2005  Vychazi OpenOffice.org 1.1.4

Cerven 2005 Uvedeni OpenOffice.org 2.0

Nyni je vsechen vyvoj kolem OpenOffice.org soustiedén do dokoncované verze
OpenOffice.org 2.0, kterd prinasi mnoho novych unikatnich vlastnosti, mimo
jiné i novy format soubort. Naplanovano je jesté vydani OpenOffice.org 1.1.5 —
zde bude doplnéna podpora nového formatu OpenDocument, aby byla zajisténa
kompatibilita OpenOffice.org 1.x a 2.x.
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Nejdilezit&jsi adaje

Softwarovy balik se v§im vSudy pro zacatecniky i zkusené uzivatele.

Pét néstroji: CALC (tabulkovy procesor); WRITER (textovy procesor);
DRAW (grafika) a IMPRESS (multimedialni prezentace), BASE (databé-
zovy systém) a MATH (tvorba matematickych vyrazi).

Svobodné licence znamena, ze vase kopie OpenOffice.org je zdarma k po-
uzivani i distribuovani. Navzdy.

Mezinarodni jazykova podpora véetné komplexnich textt a jazyku se svis-
lym psanim.

Otevfe i ulozi bézné pouzivané formaty soubora jako tfeba Microsoft Of-
fice.

Multiplaformnost: bézi na Microsoft Windows 95/98/NT/Me/2000/XP,
Linuxu, FreeBSD, Solaris a Mac OS X (pod X11).

Nyni také exportuje do formatu PDF a do grafickych soubort ve formatu
swi (Flash).

Vsechna vase data jsou ulozena v XML souborech — v otevieném, do bu-
doucna kompatibilnim formatu. Tato funkce umoznuje dalsi integraci Ope-
nOffice.org do podnikovych aplikaci a IS.

OpenOffice.org je doporucovan piimo Evropskou Unii, jeho nasazovanim
se zabyvaji projekty COSPA (Consortium for Open Source in the Public
Administration), eEurope a dalsi.

OpenOffice.org je dostupny ve vice nez 40 jazykovych mutacich.
Podpora LDAP umoziiuje integraci OpenOffice.org do rozsahlych systému.

Novy format byl pfijat skupinou OASIS Open Consortium a pravdépo-
dobné bude pfijat jako norma ISO, novy format tak bude akceptovan i vy-
vojari ostatnich kancelafskych i jinych aplikaci.

VylepSend podpora pro import/export dokumenttt MS Office 97-2003,
podpora otevirani zaheslovanych dokumentii, podpora formatu WordML,
SpreadsheetML, WordPerfect, Lotus 1-2-3.

OpenOffice.org — komunita

Kolem celého projektu vznikla obrovskd komunita vyvojara z fad studentt, nad-
Senci, ale i velkych softwarovych spole¢nosti. Hlavni vyvoj celého kancelafského
baliku udrzuje a koordinuje spole¢nost Sun Microsystems ve spolupraci s dalsimi
sveétovymi lidry na trhu IT a Open Source. Zde je nékolik fakt o komunité kolem
OpenOffice.org:
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e Ptes 140000 zaregistrovanych ¢lentt komunity.

Vice nez 4000 zprav zaslanych do diskuznich fér kazdy tyden.

Vice nez 400 jednotlived i spoleénosti podepsalo JCA (Joint Copyright
Assignment).

Stazeno 30 miliént kopii OpenOffice.org.

Vice nez 50 jednotlivych projektu.

Lokalizace do 40 svétovych jazyki.

Specifika ¢eského lokalizacniho projektu

e Po anglické verzi prvni verze na svété, kterd ma pirelozené kompletni uzi-
vatelské rozhrani i napovédu.

e Build systém ceského lokaliza¢niho tymu podporuje nejvice operacnich sys-
tému vibec.

e Build systém ceského lokaliza¢niho tymu vyuzivaji i dalsi staty.

OpenOffice.org — vyvoj

Jak jiz bylo uvedeno vySe, sponzorem, organizatorem a koordinatorem celého
projektu je spolecnost Sun Microsystems. Projekt je fizen prostfednictvim apli-
kace CollabNet, ktera umoznuje vyvojartim spoleénou praci na jednotlivych pro-
jektech — pristup do CVS, spravu verzi, chyb, diskuzni féra, mailing-listy atp.
Vétsina zdrojového kédu je psana v C++, v mensi mife je potom pouzita Java.
V soucasné dobé je OpenOffice.org nativné podporovan na platforméach Linux,
MS Windows, Solaris (SPARC, x86), BSD a MacOS X (vyzaduje X11). N&-
které jednotlivé verze maji sva specifika, napf. pro Linux jsou dostupné rozsi-
feni pro lepsi integraci OpenOffice.org do prostfedi KDE ¢i GNOME, pro Ma-
cOS X existuje Gplné oddéleny projekt NeoOffice/J, ktery se zamétuje na vyvoj
OpenOffice.org bez nutnosti pouzivat X11 server a lepsi integraci s prostiedim
Aqua. Existuje také verze OpenOffice.org pro operacni systém IBM OS/2 (ko-
mercni) a jsou dostupné i verze pro LinuxPPC, Linux/ARM, Linux/SPARC,
IRIX, Tru64, NetBSD/SPARC, OpenVMS, BeOS ¢i AIX.
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OpenOffice.org a nasazeni ve verejné spravée
a velkych spole¢nostech

Jiz nékolik let tisice spolecnosti i instituci z celého svéta nasazuji kancelarsky
balik OpenOffice.org ve svych informac¢nich infrastrukturach. Vyuzivani Ope-
nOffice.org pfimo doporucuji organy Evropské Unie, ktera podporuje pouzivani
Open Source softwaru jak z divodu moznych znaénych uspor, tak z davodu
otevienosti i lepsi bezpec¢nosti.

Bylo provedeno mnoho vyzkumi a vypracovany desitky studii zabyvajicich se
vyuzivanim OpenOffice.org ve vefejné spravé. V souc¢asné dobé vznika i v Ceské
republice projekt na podporu a rozsifovani Open Source ve vefejné spravé, ktery
podporuje pfimo Ministerstvo informatiky CR. Cilem tohoto projektu je pomoci
verejné spravé a Skolstvi pfi nasazovani OpenOffice.org a dalstho OSS. Vefejna
sprava tak bude pravdépodobné do budoucna pfimo nucena ze strany EU do
nasazovani Open Source ve vétsi mife.

V nasSich podminkéch byla dlouho piekdzkou absence komercénich subjektt
a jejich nabidky sluzeb, které by umoznili zadjemcim o OpenOffice.org plynuly
prechod, skoleni, integraci do jejich prostfedi a technickou podporu ¢i konzultace.
V posledni dobé se ale této problematice v CR vénuje nékolik mensich spolecnosti
i nejvétsi hraci v oboru IT a Open Source, pro firmy a instituce je tak pfechod

V Ceské republice je hlavnim dtivodem nasazovani OpenOffice.org moznost
aspory pii pofizovani licenci pro komeréni konkurenéni software. Uzivatelé si
vsak zacinaji uvédomovat i dalsi vyhody, které v sobé OpenOffice.org skryva —
predevsim podporu otevienych formath, vybornou podporu PDF, XML jako for-
mat aplikace, velké moznosti pri dalsich upravach OpenOffice.org — podpora riiz-
nych programovacich jazykid — lepsi bezpecnost (makroviry pro OpenOffice.org
zatim stale neexistuji) a podporu mnoha opera¢nich systémi, kterd jim umoz-
Nuje nasazovat tento kancelafsky balik i v heterogennich prostfedich.

I pres fadu problémi, které jsou zptisobeny zvldstnosti trhu v CR a témé¥
slepou rozsifenosti produktti spolecnosti Microsoft, spole¢nosti prechazejich na
OpenOffice.org pfibyva, pricemze se casto jedna i o velké organizace, pro které
je tspora na licen¢nich poplatcich opravdu nepiehlédnutelna.

OSS Alliance a OpenOffice.org

Spole¢nost pro vyzkum a podporu Open Source (nebo také OSS Alliance), ktera
v CR vznikla, si klade za cil mimo jiné rozsifit vyuzivani OSS ve vefejné spravé

vvvvv

vvvvvv
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strany ostatnich proprietarnich aplikaci, které se ve vefejné spravé pouzivaji.

Pravé mnozstvi v souCasné dobé pouzivaného proprietarniho softwaru je tou
nejvétsi prekazkou pri nasazovani OpenOffice.org ve vefejné spravé a skolstvi.

Informacni zdroje o OpenOffice.org

http: //cs.openoffice.org — Oficiélni stranky ¢eského lokaliza¢niho tymu
OpenOffice.org

http://00.0.cz — Oficialni portél pro uzivatele OpenOffice.org

http: //www.openoffice.cz  — Komeréni portdl o OpenOffice.org

http: //www.openoffice.org — Oficidlni mezindrodni stranky projektu
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DO ROKA A DO DNE, ANEB ROCNI ZKUSENOSTI
S IMPLEMENTACI UNIVERZITNIHO PORTALU

Jan Valdman

E-MAIL: VALDMANQ@CIV.ZCU.CZ

Abstract

This paper deals with some experience we have got during implementation of IBM
WebSphere Portal at the University of West Bohemia. We realized that university portal
projects in academic environment meet different requirements and have to fulfill other
demands compared to enterprise portals.

In the paper, we concentrate on user—related and operation—relates issues rather on

technical ones.

1 Uvodem

V tomto c¢lanku se pokusime nastinit nékterd nase zjisténi a zkusSenosti, které
jsme ziskali béhem prvniho roku budovani a zkusebniho provozu portalu v tech-
nologii IBM WebSphere. Nechceme se vSak omezovat na jeden produkt kon-
krétniho vyrobce, proto se budeme vénovat spise obecnym aspektiim zavadéni
portalu ve svétle nasich konkrétnich zkusenosti.

Portal je béh na dlouhou trat, jeho implmentace neni zaleZitost nékolika
mésici. Podobné jako nelze ,nainstalovat intranet® nebo ,nainstalovat web*,
nelze ani ,naimplmentovat portal“. Véc zada svij cas a vlastni tempo zmén
v organizaci, jak ostatné doklada i nasledujici citéat:

My department takes care of univerzity network, computing, servi-
ces, web. .. and portal. .. if we ever have any...“

IT reditel nejmenované britské univerzity

2 Portal neni web

Jedno z prvnich rozcarovani nastava v situaci, kdy uzivatelé od portalu oceka-
vavaji vSechny vlastnosti webu a k tomu ,néco navic“. Prestoze portal pfinasi
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mnoho nového, ¢asto se jedna o kompromisy (technické i vécné) na tikor ¢istého
webového Feseni resp. ortodoxnich webovych zasad.

Proto se stavime za myslenku, ze ,,portal neni web“ — tim tedy myslime por-
tal druhé/t¥eti generace, ktery integruje aplikace. V takovém portélu spolu port-
lety komunikuji pomoci zasilani zprav, coz mé ke klasickému pojeti hypertextu
pomérné daleko. S tim souvisi problematika odkazi, které portal dynamicky
generuje, a které jsou obvykle pomérné osklivé a dlouhé. Uzivatele ocekavajici
,webové“ chovéani to pak zbytecné drazdi, nebot odekéavaji pratelska URL, ktera
jsou stabilni v case.

Samotné portlety jsou potom jisté vice nez pouhé vizualni kousky stranky
(snippets), které se ,cut&paste“ vlozi do stranky. Portlet je potfeba navrhnout
tak, aby jeho design zapadl do designu portalové stranky, kterd mze mit rtzné
motivy vzhledu, jez musi portlety alesponi ¢astecné prebirat.

Portalova stranka je slozena z portletii, které na stranku de facto umistuje
sam uzivatel. Portalovy server navic miize jesté néjaké portlety skryt v zavislosti
na pristupovych opravnénich konkrétniho uzivatele. Tim vznik4 situace, Ze ani
autor stranky prakticky nevi, jak bude vypadat stranka vyrendrovana pro uziva-
tele. V extrémni situaci ani nevime, zda bude portlet zobrazen v jednosloupcové
nebo vicesloupcové sazbé, natoz abychom se zajimali o rozliSeni pouzitého www
prohlizece. Z toho je patrné, ze o néjakém preciznim vytvarnu nebo optimalizaci
stranky nelze prilis mluvit. Portlet je vyrendrovan na portalové strance a prosté
musi pocitat s tim, ze to mize byt na sitku 1600 pixeld a nebo také jen na
200 px...

3 Stabilita portalové infrastruktury

Provozujeme IBM WebSphere Portal verze 5 v prostfedi OS Linux. N4$ portal
vyuziva databazovy backend Oracle a adresafové sluzby OpenLDAP vyuzivajici
autentizaci Kerberos. Po vyreseni problémt instalace a napojeni na stavajici pro-
stredi mizeme konstatovat, ze portal bézi stabilné. V soucasné dobé provozujeme
systém nékolik mésictt v pilotnim provozu pro cca dvé stovky tzv. pravidelnych
uzivateld.

Za dobu pilotniho provozu jsme detekovali pouze jedenkrat, ze byl portal
v ,podivném“ stavu a bylo potfeba jej restartovat. Portal opakované tspésné
prestal drobné vypadky LDAP, které se projevuji tak, Ze se novi uzivatelé ne-
mohou ptihlésit. Dvakrat doslo k vypadku databazového serveru, ktery ovSsem
portal neustdl bez restartu. V jednom pripadé doslo k zaplnéni disku databa-

!Napiiklad na http: //www.pooh.cz/pooh/a.asp?a=2010377 se doéteme, Ze portal statni
spravy (ktery stal damové poplatniky pfes 20 mil. korun) porusuje vétsSinu zasad pFistup-
ného webu, které si Ministerstvo informatiky nechalo (jisté za penize danovych poplatniki)
vypracovat. ..
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zového serveru a portdl (filesystém a databazi) bylo dokonce potifeba obnovit
ze zalohy. Mizeme tedy konstatovat, ze portal je mnohem citlivéjsi na vypadky
databéaze nez LDAP, ale to neni vzhledem k odlisnému pouziti zminénych sluzeb
prekvapivé.

4 Funkce (portlety) je potieba pracné dodélat

IBM WebSphere Portal je produkt spadajici vice do kategorie APS (Application
Platform Suite) nez SES (Smart Enterprise Suite), coz v praxi znamens, Ze je
vice infrastrukturou pro provoz a integraci aplikaci nez podnikovy informacni
systém s mnoha funkcemi.

Uzivatelé vSak chtéji funkce a ty je potieba (v souladu s nasi ptivodni pfed-
stavou) doprogramovat formou portletd. Jednim z cilt pilotniho provozu portalu
na nasi univerzité je vlastné zjistit, jaké funkce budou uzivatelé v portalu po-
tfebovat a alespoii prototypové je naprogramovat. Takovych potfeb/pozadavki
vzniklo pomérné hodné, protoze portaly jsou zamérené na podnikovou klientelu
a nikoli na akademické prostredi, cemuz odpovidé skladba dodévanych portletii.

V pripadé IBM WebSphere Portal jsme postradali i nékteré zakladni funkce,
jako je naptiklad sitemap, ptrihlasovaci portlet, jednoduchy content management
a podobné. V nékterych pfipadech jejich absenci nerozumime, v ostatnich jsme
se zdmérné vyhybali zprovoziiovani dalsich slozitych komponent /technologii (na-
priklad WPCP).

Dle naseho odhadu je potfeba pro (kazdy) portdl cca 20 az 40 specifickych
portletd, které je potfeba naprogramovat. Budeme-li pocitat na vytvofeni jed-
noho portletu ¢lovékotyden prace, 1ze snadno odvodit ¢as potfebny na imple-
mentaci portalu.

V podminkéach ZCU je prioritou integrace (resp. pfepsani) studijniho systému
IS/STAG, kterd ndm obsadila vét$inu lidskych zdroja. Diky tomu se trvale poty-
kame s nedostatkem programéatorské kapacity. Povedlo se ndm sice do projektu
zapojit ne€kolik studentt, ale jejich zapracovani trva vzdy nékolik mésicti. Neza-
nedbatelny cas zabere také jejich zaskoleni, fizeni a ,ucesavani“ vysledki jejich
prace. Studenti se jako kazdy zacinajici programator dopoustéji z nezkuSenosti
riznych odchylek od pozadovaného vysledku, takze vznikd potfeba dodélavek,
predélavek a ,evangelizace“ zdrojovych kdoda.

V nasem konkrétnim pripadé jsme také ztratili spoustu ¢asu prechodem z vy-
vojového prostiedi IBM WebSphere Studio Application Developer 5 na IBM
Rational Appliaction Developer 6. Za pochodu jsme se museli neustale zkoumat
rizné zaludnosti J2EE a nekompatibilitu mezi zminénymi produkty.

Portlet je vlastné samostatna aplikace, kterd musi byt dodélana po vsech
strankach. Portal sice programéatorovi usSetii dost prace v oblasti ,vnitini in-
frastruktury aplikace* (autentizace, autorizace, navigace,...), ale na druhou
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stranu je kazdy portlet samostatnou webovou aplikaci se vSemi nélezitostmi:
napovédou, podporou vice jazyki, napojenim na datové zdroje. ..

N4&s nazor je asi takovy, Zze to co uSetfite na infrastruktufe musite vratit na
spropracovani“ portletu. Celkové je vyroba kvalitnich (rovnd se dobfe pfenosi-
telnych) portletdt pomérné naro¢énd a zdlouhava.

5 Integrace apliakci

Portal chadpeme jako misto pro integraci (podnikovych) aplikaci. Je obecné zn4-
mo, ze integraci lze délat nékolika zakladnimi zpusoby: na datové vrstvé, na
aplika¢ni tirovni nebo na prezentacni vrstve.

V naSem projektu jsme integrovali téméi vyhradné na datové vrstvé. Sta-
vajici (legacy) aplikace obvykle pouzivaji rela¢ni databdze, kde standardy SQL
a JDBC déavaji dobry zaklad pro snadné propojeni aplikaci. Portal v drtivém
ptipadé pouze Cte z databazi, takze odpadaji problémy s paralelnim pristupem
k dattim, nicméné nevyhoda duplikovani aplikac¢ni logiky a pripadné jejiho zpét-
ného inzenyringu z ptvodni aplikace zstava.

Integrace na aplika¢ni Grovni je ze systémového hlediska mnohem lepsi, nic-
méné zatim jsme nepotkali (starou) aplikaci, kterd by byla napsdna vicevrstevné
a nabizela néjaké pouzitelné API.

Integraci na prezentac¢ni vrstvé déla sam portal. Portal umoziiuje na jednu
stranku umistit spolupracujici portlety, z nichz kazdy vyuzivé jinou technologii
a odlisny backend systém. Z pohledu uzivatele vsak portlety k sobé logicky patii,
a uzivatel vlastné vibec netusi, Ze pracuje se dvéma nezavislymi aplikacemi
namisto jedné.

V budoucnu se chceme soustiedit na vyuzivani technologie webservices a také
na vétsi vyuzivani XML resp. XSLT pro pfimé propojeni systému s portalem na
aplika¢ni vrstvé. Problémem vsak zlstava, zda stavajici legacy aplikace dokazi
pomoci zminénych technologii poskytovat data. Je-li potieba kvili webservices
nebo XML vystupu duplikovat logiku aplikace, potom je ke zvazeni, zda je lepsi

e vyuzit technologii aplikace pro vytvotreni vystupu, ktery lze snadno pouzit
v portalu nebo

e vyuzit Java technologii portalu a na aplikaci se napojit na datové vrstveé.

Tim se dostavame k dalsimu aspektu implementace portalu: v portalu je po-
tfeba mit integrovany aplikace, coz mnohdy znamené doprogramovani samotné
aplikace. Z hlediska portalového projektu tedy vyvstava otazka, kde je hranice
portalu. Je doprogramovani aplikace jesté implementaci portalu nebo je to bézna
prace aplika¢niho programatora?
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Dalsim problémem je testovani portalu z pohledu uzivatele. Vzhledem k to-
mu, Ze portal integruje mnozstvi aplikaci, Ze vyuziva vlastni sofistikovanou auto-
rizaéni strukturu, a ze (logicky) neobsahuje obdobu unixového piikazu su, nema
administrétor prakticky moznost ovéfit, co vlastné konkrétni uzivatel(é) v por-
talu uvidi nebo neuvidi, zda funguje spravné napojeni do vsech backend systému
a podobné.

6 Sprava obsahu

Nase zjisténi: portal bez obsahu (tj. pouze s aplikacemi) je k nicemu. Potfebujete
néjak zaclenit doprovodné texty (jako ¢asti stranek) a vystavovat dokumenty.
Tyto dvé oblasti je potfeba posuzovat oddélené a najit pro né néjaka jednoducha
feSeni. V nasem pripadé jsme byli nuceni zavrhnout dodéavanou komponentu IBM
Portal Document Manager (PDM) a potidit za ni ndhradu.

V oblasti publikovéni obsahu (web content management) jsme zkoumali tech-
nologii WebSphere Content Publishing (WPCP), kterou jsme ale nakonec také
zavrhli pro pfilisnou technickou i uzivatelskou slozitost. V sou¢asnosti pouzivame
vlastni jednoduché feSeni (portlet) ve stylu ,simple things do work“ postavené
na bazi HTMLarea. Tento stav ndm viceméné vyhovuje resp. bude muset vy-
hovovat jesté néjaky cas — dokud si nevyrobime néco lepsiho nebo do prechodu
na WebSphere portél verze 5.1, ktery je po strance spravy obsahu vyrazné lépe
vybaven.

Opét se prokazalo tvrzeni, ze dobry portalovy projekt odhali vSechny pro-
blémy v organizaci. V nasem pfipadé se potvrdilo, ze zadny web content ma-
nagement v organizaci nemame, a proto jsme se jej rozhodli v ramci portalového
projektu radéji nezavadét.

7 Provoz portalu

7 provozniho pohledu stoji portalovy server na vrcholu pyramidy komponent
a technologii I'T prostfedi organizace. Vypadek nékteré komponenty potom mize
omezit nebo vyloucit provoz portalu. V lepsim pfipadé pfestanou fungovat jen
nékteré portlety, v horsim se tfeba nejde do portalu prihlasit nebo pridavat novy
obsah.

V praxi se ukéazalo, ze intenzivni pouzivani vyrovnavacich paméti je dvoj-
secné. Nekteré problémy se totiz projevuji se zpozdénim az desitek minut. Vy-
rovnavaci pamét (tzv. dynacache) nepracuje s celymi portlety (strankami), ale
uchovava oddélené jejich ¢asti. V pripadé zavady se potom muze stat, ze na
strankach postupné prestavaji fungovat nebo mizi nékteré ovladaci prvky tak, jak
(zFejmé) expiruji v cache. Z hlediska uzivatele se pak portal chové velmi podivné.
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Dale muZzeme potvrdit radu, kterou jsme dostali na jedné IBM konferenci:
portalovy problém, to je * problém*, kde za hvézdicku dopliite sitovy/databizovy
/LDAP/... Vétsinu pozndmek ,nejde ti portdl“ lze opravdu Fesit pouze ukazé-
nim prstem na ptislusného kolegu, aby odstranil problém, ktery je nékde zcela
mimo portal.

8 Zavér

Portéal prestavuje po strance provozni i uzivatelské novy prvek v IT prostiedi,
ktery vyzaduje zménu v mysleni a navycich jak uzivatell, tak i vyvojaia a edi-
torti (poskytovateli) obsahu. Myslime si, Ze portal se bude podobné jako web
v organizaci nékolik let postupné etablovat, nez si najde ,své misto“ a plné se

projevi jeho prinos. Tento proces ale bohuzel neumime urychlit, k ¢emuz pfispi-
vaji jesté mladé a nevyzralé portalové produkty.
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TESTOVANI A LADEN{I VYKONNOSTI J2EE APLIKACT
PRO WEBSPHERE PORTAL

Daniel Holesinsky, Robert Bohonék, Jifi Simonek
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JIRI.SIMONEK @QOSU.CZ

1 Uvod

1.1 Strucny prehled stavu aplikaci na Ostravské univerzité

Pred zavedenim Websphere portalu byly jednotlivé aplikace a technologie na
Ostravské univerzité znac¢né roztiiSténé. Pouzivaly se nésledujici technologie:
aplikacni server Jboss, servletovy kontejner Tomcat ve spojeni s webovym ser-
verem Apache. Kazdé aplikace méla svij vlastni zpisob autentizace a autori-
zace (LDAP, databédze). Po uspé&$ném nainstalovani Websphere portalu se na
Ostravské univerzité zformoval vyvojovy tym s tkolem prevést vétsinu aplikaci
pod portal. Jako hlavni vyhoda pouziti portalu se jevila moznost vyuziti me-
chanismu SSO (Single sign-on) pro jednotné piihlaseni uzivatelt a individualni
nastavovani pfistupu k aplikacim. Bylo tedy nutné navrhnout mechanismus pro
integraci téchto aplikaci. P¥i navrhovani mechanismu pro integraci téchto apli-
kaci se ukézal jako problém paméfové naroky jednotlivych aplikaci. Bylo tedy
nutné vytvorit metodiku a postupy pro vyieseni téchto problému.

2 Testovani vyuziti zdroju

2.1 Testovani bez uzivatela

Toto testovani musi predchéazet testovani aplikace na Websphere portalu. Jeho
ucelem je navrzeni sady testt odpovidajicich dané aplikaci (jako referenci bereme
20 uzivateli — 20 vladken s riznymi tkoly a rtznou dobou spousténi. Sleduji
a loguji se Casy potfebné pro vykonani operaci, déale se sleduje vyuziti zdroji.
Vysledek — vyladéni indexovani, optimalizace databazovych dotazi ve spolupraci
se spravci databdzovych systémi).
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2.2 Testovani s uzivateli

Toto testovani predchazi ostrému nasazeni aplikace. V nasem piipadé se vyhlasi
gkoleni uZivatelt pro tuto aplikaci. SnaZzime se taktéZz dodrzet maximélni pocet
uzivateltt na 20 ve skupiné. Diky pfedchozimu testovani by jiz mélo byt vyla-
déno pouzivani zdroju aplikace, soustfedime se tedy na pozorovani uzivateld
a odhadovani kritickych mist, které vznikaji diky nepiedvidatelnému chovani
uzivateld.

2.3 Testovani webového rozhrani

Na prvni pohled by se mohlo zdat, ze na vykreslovani html stranky neni co
vylepSovat. Opak je pravdou (diiraz je kladen na snadnou ¢itelnost kédu, je nutna
spolupréice s nasimi web designéry). Na této strané jsme se rozhodli odstranit
primy zapis fetézce html kédu do OutputStream portletu a nahradit jej jsp
strankami (divodem byla ¢itelnost kédu v jsp strance oproti zdpisu html do
fetézce).

Dalsi tipy:

e Pro usnadnéni vyvoje webovych aplikaci pouziti frameworku Struts
e Pro dynamicky vypis informaci na strance pouziti JSTL

e Pii sklddani jsp stranky z vice jsp stranek pouziti direktivy <%@ include
file="test.jsp" %> namisto akce <jsp:include page="test.jsp" />
(direktiva include je akei pfekladace — obsah je vlozen do zkompilované jsp
stranky jako Fetézec [JGURUO00])

e Minimalizace rozsahu proménnych (scope). Programéator nebo designér im-
plicitné uréi kde se dand proménna nachazi (requestScope, sessionScope) —
minimalizuje se ¢as potfebny pro nalezeni této proménné.

2.4 Kultura programovani alias dobry navrh nadevse

V této oblasti klademe velky diraz na pouzivani ndvrhovych vzorti (minimélné
tyto: SessionFacade, Data Access Object, Data Transfer Object [J2EEDP02]).

Kli¢ovy je také vybér podpurnych technologii/frameworkt. V této oblasti se
na OU ustalily nasledujici techniky:

e Datova vrstva — EJB 2.0 [EJB04], Hibernate [HIB05]

e Webovy framework Struts [STRO5], experimentujeme s JSF [JSF05] (pro-
blémem je, Ze je nelze pouzit primo, ale je treba vyuzivat IBM tpravu pro
portal)
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e Pro build aplikaci pouzivame néstroje vyvojového prosttedi WSAD/RAD —
nasi snahou hlavné pro pripad tymového vyvoje je pozivat kombinaci Ma-
ven [MAVENO5], Ant [ANTO05]

e Pro vyvoj aplikaci pouzivame vlastni metodiku zalozenou na Unified Pro-
cess [UPO05)

e Pro dokumentovani vyvoje a tvorbu uzivatelské dokumentace pouzivame
Apache Forrest [FORRESTO05]

e Ve fazi testovani je préice s j2ee frameworkem Spring [SPRINGO5]

3 Urceni problematickych oblasti

3.1 Analyza pristupu k aplikacim na portalu

Pro analyzu pfistupu na portél pouzivame néstroj Tivoli Web Site Analyzer [TT-
VOLI05]. Tento néastroj ndm umoziiuje vytvorit graficky vystup na zékladé lo-
govaciho souboru portlu. Tento log je ve formédtu NCSA Combined [NCSA]
(obr. 1).

195.113.1086.139 - Holesins [29/Apr/2005:07:28:58 +06800] "GET
/Portlet/5_8_I2N/Generovani_protokolu_o_p¥ijimacim #izeni_-_FFI?PortletPID=5_0_I2
N&PortletHode=Uiew&PortletState=Normal HTTP/1.1" 286 -1
“http://cuportal.osu.cz/Page/6_8_20S/holesins™ “Mozilla/4.8 (compatible; MSIE
6.08; Windows NT 5.8)" "JSESSIONID=JFRfKrnmTU1XtftiNIBgEaG"

Obr. 1 Format logu NCSA Combined

Site Analyzer tento soubor analyzuje a vysledky ulozi do své databaze. Z téchto
vysledki se poté vytvareji jednotlivé reporty. V nasem piipadé nas zajima pocet
pristupi ke stréance portletu a k portalu (obr. 3) a pFistupy jednotlivych uzivatell
(obr. 2).

Na zakladé reportt stanovujeme priority sledovani jednotlivych aplikaci.

3.2 Analyza provozu garbage collectoru

Dalsi oblasti pro analyzu provozu portalu je sledovani provozu garbage collec-
toru. V pripadé, ze nechame vypisovat provoz garbage collectoru do souboru,
dostaneme nasledujici vypis:

Co tento vypis znamena:

1. Pozadavek na pamétovy prostor 3080208 byte. Od posledniho pozadavku
uplynulo 938 s.

2. Start garbage collectoru.
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Portal Report

Repart Date: April 21, 2005 7:14:00 AM GMT
Report Range: Aprll 19, 2005 12:00:00 AM GMT - April 20, 2005 11:59:59 PM GMT

Partal Server Laglin Trend

Displays the Portal Server logins over time.

Paortal Server Login by User Ranking

Displays a ranking of the Users who access your site using the Portal Server Login command.

[Resource Name Hits % of Total
wpsadmin 32 0.04%
simonek. %0 0.03%
RBohonel 15 0.02%
WRiedlo1 14 0.02%
Krkosko 8 0.01%
Horakova 8 0.01%
Solonko 8 0.01%
TBlazek1 8 0.01%
F02238 7 0.01%
F04724 6 0.01%
R03230 6 0.01%
dipl KMS 6 0.01%
Spasova 6 0.01%
R04519 5) 0.01%
Kovarova 5 0.01%
Menza 4 0.01%
D02205 4 0.01%

Obr. 2 Prehled uzivatelt portalu

Partal Server Portlet Ranking
Displays a ranking of the Portal Server Portlets viewed by visitors to your site.

[Resource Name Hits % of Total
{Portlet!5_0_2RO/Prihlaseni 9951 12.64%
{Portlet/5_0_5SBV/ZCU_Static_Text_portlet_(concrete). $cloned.3_0_3GH 9946 12.64%
fPortlet/5_0_SBT/ZCU_Static_Text_portlet_(concrete) 9937 12.62%
{Portlet!5_0_4VI/ZkouskyStudenta 950 1.21%
fPortlet/5_0_5L9/StudentInfo 939 1.19%
{Portlet!5_0_4VG/ZnamkyStudenta 936 1.1%
Portlet/5_0_4VH/RozvrhStudenta 933 1.1%
fPortlet!5_0_4VEK/ASISTAG - Informace_o_predmetu 931 1.18%
fPortlet!5_0_2RT/NewsBoard_portlet 902 1.15%
fPortlet/5_0_4IU/Sitemap_Portlet 878 1.12%
fPortlet/5_0_2RV/StudentView_portlet 619 0.79%
fPortlet!5_0_5SLAKnos_preview 564 0.72%
Portlet!5_0_550/FileExplorer_portlet. fcloned. 3_0_349 431 0.61%
{Portlet’5_0_341/Dipl_Projekt_portlet 448  0.57%
fPortlet!5_0_376/EmailSupport_portlet 367 047%
{Portlet/5_0_SOP/HelpDesk_portlet 318 0.40%
fPortlet/5_0_S50OR/HelpDesk_Detail portlet 315 0.40%
fPortlet/5_0_50Q/HelpDesk_portlet Konfigurace 315 0.40%
fPortlet/5_0_5F 1/EvaResults_portlet 271 0.34%
Portlet/5_0_52I/ZCU_StaticText_portlet. Scloned.3_0_37C 263 0.33%
fPortlet/5_0_34 AfStudentInfo 262 0.33%
(Portletf5_0_3GH/SystA©m_akteditace OU 259 0.33%
Portlet!5_0_30TiTAdelnd A Dek 247 0.31%
fPortlet/5_0_252{Pohled Magion_portlet 241 0.31%
{Portlets5_0_536/IS/STAG_- Rozvrh_predmetu 196 0.25%
{Portlet!5_0_534/I5/STAG -_Informace_o_predmetu 196 0.25%

Obr. 3 Pfistup k jednotlivim aplikacim (portletim)
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<AF[56]: Allocation Failure. need 30802088 bytes, 938838 ms since last AF> 1
<AF[56]: managing allocation failure, action=1 (149212896/544704280) (18287376/28668648)>
<GC(56): GC cycle started Wed Apr 6 069:53:28 2085 2
<GC(56): freed 191342976 bytes, 62% free (358843248/573372928), in 1182 ms> 3
<GC(56): mark: 248 ms, sweep: 36 ms, compact: 986 ms>
<GC{56): refs: soft B (age >= 32), weak 1, final 1067, phantom 8> 4
<GC{56): moved 531748 objects, 28874328 bytes, reason=1, used 5896 more bytes>
<AF[56]: completed in 1184 ms> &
<AF[57]: Allocation Failure. need 12320784 bytes, 2075 ms since last AF>
<AF[57]: managing allocation failure, action=2 (301142920/573372928)>
<GC(57): GC cycle started Wed Apr 6 09:53:38 20805
<GC{57): freed 53484912 bytes, 61% free (354627832/573372928), in 269 ms>
<GC(57): mark: 236 ms, sweep: 33 ms, compact: 8 ms>
<GC{57): refs: soft B (age >= 32), weak 8, final 2, phantom 8>
<AF[57]: completed in 278 ms>

Obr. 4 Vypis garbage collectoru

3. Pocet byte, které byly v ramci ikklidu uvolnény. Hodnota udéavé, kolik byte
je volnych ze stavajici velikosti haldy (358 843248/573372928).

4. Na tomto fadku je zajimava hodnota final 1 067 — tzn. tolik objektt ceka
ve fronté pro vykonani operace finalize().

Jakym zpusobem lze vyuzit tyto informace?

1. Napsat si program (skript) ktery na zdkladé regularnich vyrazi ziska sou-
hrny z tohoto logu. Jednéd se nam o: celkovou dobu béhu JVM, celkova
doba béhu GC a velikost uvolnéné paméti za tuto dobu (u Sun JVM lze
sledovat i pocet uklizenych objekti).

2. [JVVO03] udéva (kapitola 2), ze celkovy podil ¢asu straveného ¢isténim pa-
méti k celkové dobé béhu aplikace nesmi piesdhnout 15 %, v idedlnim
piipadé 5 %.

3. Zvézit pouziti metody finalize() u objektt [EJO1] rada ¢. 6.

3.3 Analyza stavu haldy

V ptipadé, ze dojde k nepopularni java.lang.OutOfMemoryException je mozné
nastavit JVM, aby v tomto pfipadé provedla vypis obsahu haldy. Pro analyzu
souboru, ktery vytvari Websphere portal 1ze pouZit nastroj pro grafické ztvarnéni
obsahu haldy. Nastaveni portdlu viz [OOMO5], nastroj pro analyzu HeapAna-
lyzer viz [HEAPO5]. Vypis haldy do souboru lze provést i piikazem kill -3
pid_procesu (pouze OS Linux).

Poté co HeapAnalyzer provede analyzu vstupniho souboru je mozné si nechat
vykreslit strom objektd a nechat si vytipovat problémové oblasti pomoci volby
compile leak suspects (obr. 5).

Taktéz je mozno pomoci tohoto nastroje vyhledat pouze urcité typy objektu.
Vime-li, Ze webova aplikace je pFedstavovéna objektem com/../webapp/WebApp
miuzeme tyto objekty vyhledat — viz obr. 6.
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168 433 456 array of javaltang/Object servietManager 0x4740588

31130 976 HTODD: dModulelmpl 0x59a31da8
31130784 HTODDy ployedApplicationimpl 0x59a22d90
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1348 568 com/ibm/ws/cache/Cache heSenvicelmpl 0x48445ef8
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Obr. 5 Zobrazeni stromu objekt na haldé JVM

TotalSize/819 400 928 ¥ |Sizef..| Address

No.C... Ohject(187 objects)

215 798 496 144  |0x61198hb0 |24 comiibmiwsiwebcontainerwebappiebApp
214 955 704 144  |0x85cc1230 (24 comiibmiwsiwebcontainenwehappiebApp
200 465 704 136 |0x47117508 |24 comfibmiwstwebcontainerwebappWebApp
50045032 136 |0x604e7cB8 24 comiibmiwsiwebcontainerwehappiWebApp
15478 688 136 |Ox49fbd8e0 (24 comiibmiwsiwebcontainerwehappiWebApp
9780 600 136 |0x48795c30 24 comiibmiwsiwebcontainerwehappiWebApp
6545928 144  |0x4d115908 |24 comiibmiwsiwehcontaineriwebappiiebApp
4865008 144  |0x4e8384d0 |24  [comiibmiwsiwebcontaineriwebappiebApp
3755512 144  |0x53dch9a8 24 comiibmiwsiwebcontainerwebappiebApp
3308336 144  |0x57h5028 |24 comfibmiwsiwebcontaineriwebappiWebApp
3278312 144  |Ox4hf7eBf8 |24 comiibmiwsiwebcontainerwehappiebApp
3272880 144  |0x59d2e600 24 comiibmiwsiwebcontainerwehappiebApp
3255008 144  |Ox5acf76eld |24 comiibrr beontair ppiebApp
3254520 144  |Oxd4f44a560 24 comiibmiwsiwebcontainerwehappiWebApp
3249 544 144 |0x57956a90 24 comiibmiwsiwebcontainerwehappiWebApp
3 246 384 144 |0x57bf0358 |24 comfibmiwsiwebcontaineriwebappiebApp
3241 960 144  |0x5a8a2a20 |24 comfibmiwsfwebcontainerwebappiWebApp

Obr. 6 Vyhledani vSech objektt typu WebApp na haldé
V pfipadé vyjimky OutOfMemoryException je tedy pomérné jednoduché di-
agnostikovat ,,vinika“ problému.
4 Nastinéni scénare pro nastaveni aplikaci
a aplika¢niho serveru

Pred zapocetim jakékoliv optimalizace je tfeba vzit v potaz pofekadlo ,neopra-
vujte to, co opravit nepotiebujete* (viz uvod [JVV03], rada 37 [EJO1]).
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4.1 Nastaveni JVM

Je-li to mozné, ptejit na vyssi verzi JVM (je-li k dispozici a je-li mozny ptrechod).
Taktéz je-1i to mozné vyzkouSet vice implementaci JVM (minimélné si provést
porovnani IBM/SUN viz [MAK]).

4.2 Nastaveni haldy

Pro nastaveni velikosti haldy se pouzivaji dva hlavni parametry —Xmx a Xms
(jejich syntaxe mulze zélezet na implementaci JVM od rtznych dodavateltt).
S ohledem na nasi hardwarovou konfiguraci bylo pro nastaveni parametru Xmx
pouzita maximalni mozné velikost haldy 1900 MB (limitace pro 32bit operaéni
systémy viz [DIS04]). Obecné doporudeni je udrzovat velikost haldy pod hra-
nici fyzické paméti pocitace (s ohledem na velikost paméti které je potieba pro
dalsi procesy spusténé paralelné s JVM). Minimélni velikost haldy nastavené
pomoci parametru Xms je nastavena na zakladé analjzy provozu GC na hod-
notu 512 MB (viz [GC03]). Déle se mlize ménit algoritmus pro zvétSovani haldy
(bude rozvedeno béhem prednasky).

4.3 Nastaveni aplikaci

V okamziku, kdy se aplikace testuje s uzivateli je uzitecné si nechat vypsat vy-
pis obsahu haldy pro dalsi analyzu. I u dobie navrzené aplikace mizou béhem
analyzy vyjit najevo objekty typu Collection popt. Map slouzici jako cache ozna-
¢ené klicovym slovem static. V takovém pripadé je na zvazeni, zda nezapatrat
po néjaké open source implementaci cache jako napf. OSCache viz [CACHE].
Jestlize neni nutné mit k dispozici takovy nastroj je vhodné alespon zvazit jako
cache implementaci WeakHashMap.
Nékteré aspekty, které je tfeba vzit v ivahu pfi optimalizaci aplikace:

e reakce operace by neméla byt delsi nez 2 s (vidéno z pozice uzivatele).
Jestlize nékterd operace méa delsi reakci nez 10s je dobré jej informovat
o postupu préce kupfikladu indikdtorem priib&éhu ¢innosti (progress bar)

e uZivatelé neradi (v webovém rozhrani) pouzivaji vami definované tladitko
zpét (radéji pouzivaji tlaéitko zpét v html klientovi) — jestliZe je na tuto
akci navazan napt. tklid v session, tak nemusi probéhnout

e pouzivani vlaken pro oddéleni ¢asové naro¢nych funkci
e Castecné zobrazeni dat — necekat na kompletni dodani vsech dat

e napsat si sadu testd — tyto testy spoustét po kazdém refaktorovani popft.
optimalizaci

e definovani jasnych cilt ladéni vykonu
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5 Zavér

V tomto rychlém piehledu zptisobl analyzy problému, testovani a ladéni vy-
konnosti J2EE aplikaci jsme se seznamili se technologiemi a postupy, které nam
mizou vyse uvedené procesy usnadnit. K jednotlivym oddiltim tohoto piehledu
se vratime a rozebereme béhem prezentace na EurOpen 2005.

Literatura

[REDO03] IBM redbooks: Portal Application Design and Development Guideli-
nes. http://www.redbooks.ibm.com/redpapers/pdfs/redp3829.pdf

[DIS04] TSS FORUM: How to avoid 2 GB memory limit of JVM in Linuz.
http: //www.theserverside.com/discussions/thread.tss?thread_id=26347

[GCO3] Fine-tuning Java garbage collection performance.
http: //www-106.ibm.com /developerworks /ibm/library /i-gctroub/

[REDO05] IBM redbooks: IBM WebSphere Portal for Multiplatforms platforms
V5.1 Handbook. http://www.ibm.com/redbooks

[JVV03] Shirazi, J.: Java vyladovdni vijkonu. Grada Publishing, a. s., 2003.

[JGURUO00] JGURU: What is the difference between <%@ include
file="abc.jsp" %> and <jsp:include page="abc.jsp" %>.
http: //www.jguru.com/faq/view.jsp?EID=13517

[J2EEDPO02] Core J2EE Patterns.

http://java.sun.com/blueprints/corej2eepatterns/Patterns
[EJB04] Sun: Enterprise JavaBeans Technology. http://java.sun.com/products/ejb

[HIB05] Hibernate: Relational Persistence For Idiomatic Java.
http: //www.hibernate.org

[STRO5] Jakarta Struts: Welcome to Struts. http://struts.apache.org
[JSF05] Sun: JavaServer Faces. http://java.sun.com/j2ee/javaserverfaces

[SPRINGO5] Spring: java/j2ee application framework.

http: //www.springframework.org
[MAVENO05] Apache maven project: Welcome to Maven. http: //maven.apache.org

[ANTO05] Apache ant: Welcome to ant. http://ant.apache.org



XXVI. KONFERENCE EUROPEN.CZ 139

[UP05] IBM: Rational Unified Process.
http: //www-306.ibm.com /software/awdtools/rup

[FORRESTO05] Apache forrest project: Welcome to Apache Forrest.
http: //forrest.apache.org/0.6 /index.html

[NCSA] IBM: Log File Formats.
http: //publib.boulder.ibm.com /tividd /td/ITWSA/ITWSA_info45/en_ US/HTML/
guide/c-logs.html#combined

[EJO1] Bloch, J.: Effective Java: Programming Language Guide. Addison
Wesley, 2001.

[MAK] Kuba, M.: Speed of Java on different platforms.
http: //www.ics.muni.cz/~makub/java/speed.html

[CACHE] OpenSymphony: OsCache. http://www.opensymphony.com/oscache

[WEAK]| OnJava: The WeakHashMap Class.
http: //www.onjava.com/pub/a/onjava/2001/07 /09 /optimization.html

[OOMO5] IBM: Out of Memory errors on Windows. Part 2b — Heap Leak,
http: //www-1.ibm.com/support/docview.wss?uid=swg21140641

[HEAPO5] IBM: HeapAnalyzer. http://www.alphaworks.ibm.com /tech/heapanalyzer






XXVI. KONFERENCE EUROPEN.CZ 141

GENEROVANI ZDROJOVEHO KODU — POMUCKA, NEBO
PREKAZKA?

Oldfich Nouza

E-MAIL: NOUZA@QKM1.FJFI.CVUT.CZ, OLDRICH.NOUZA@QUNICORN.CZ

Abstrakt

Nastroje CASE pro analyzu a ndvrh informacnich systémi v jazyce UML jsou v sou-
casné dobé samozrejmosti. Mnohé z nich podporuji tzv. generovdini zdrojového kodu
2z modelu, za ucelem snazsitho prechodu od fdze ndvrhu k fdzi implementace. Znamend
vSak generovani kddu vidy ulehéent prace? Pokud me, kde hledat pricinu? A jestlize se
ndm ji podari nalézt, jakym zpusobem ji eliminovat, nebo alespon minimalizovat riziko
jejtho vyskytu?

Tento prispévek v uvodu popise obecné rysy generovdni zdrojového kodu z modeli
v UML. V dalsi ¢asti pojednd podrobnéji o moznych problémech a nebezpecich, které
jsou s generovdnim kdodu spojeny. Na zdvér nastini nékolik doporucent, jak se jich v co
nejuéetsi mire vyvarovat.

Zakladni charakteristiky generovani zdrojového
kodu

Co je generovani zdrojového kédu

Generovanim zdrojového kédu lze nazvat proces, jehoZ vstupem je model sys-
tému a vystupem je zdrojovy kéd v urcitém jazyce.

Modelem muize byt naptiklad datovy model ¢i objektové orientovany model
v jazyce UML. Typu modelu odpovida typ jazyka vygenerovaného kédu. Z dato-
vého modelu se vétsinou generuje SQL skript, z objektové orientovaného modelu
je generovan kéd v nékterém z objektové orientovanych jazykt (C++, Java, C#,
Object Pascal, Smalltalk a dalsi). VSechny typy modelt lze navic transformovat
do kédu v jazyce pro popis strukturovanych dokumentti, z nichz nejbéznéjsi je
v soucasné dobé XML.
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Model |Ro i:;l;ojovfl
= un“i/

Obr. 1 Generovani zdrojového kédu z modelu

Jednotka, kterd generovani kédu provadi, se oznacuje jako generator kddu.
Touto jednotkou muze byt naptiklad ¢loveék, samostatné aplikace ¢i komponenta
néjakého CASE néastroje (nastroje pro modelovani systémi).

V nasledujicich odstavcich bude vénovana pozornost situacim, kdy vstup-
nim modelem bude objektové orientovany model v UML, vystupni kéd bude
generovan automaticky (aplikaci ¢i komponentou) a v objektovém jazyce.

Vyznam generovani zdrojového kédu

Vyznam automatického generovani zdrojového kédu z UML spociva predevsim
v tom, zZe ¢ast kodu, ktery by bylo nutné psat rucné, za nas vyrobi generator,
z ¢ehoz plyne vyhoda tspory c¢asu. Je ovSsem nutné zdtraznit, Zze neni genero-
véan cely zdrojovy kdéd, ale pouze jakési jeho kostra. Konkrétné se jedna napft.
o definice tfid a jejich atribut®, hlavicky metod apod. Po vygenerovani kostry
zdrojového kédu je potfeba doplnit zbyvajici ¢asti jako téla metod a dalsi.

_—1 Trida
Auto s WV UML public class Auto
- pocetDver 1 .
-spz private int pocetDveri;
e [”:”::> private String spz;
N i;st:l\?lj |* public woid startuj(){}

: public wvoid zastawvi(){}
+ zrychlif) Kostra public void zrychli{){}

tHidy v Jawe }

\_//—

Obr. 2 Priklad generovani kostry t¥idy

Mira c¢asové tispory roste s rozsahem projektu. U maljch projektt byva roz-
dil nepatrny (v téchto pripadech ¢asto provadime implementaci, aniz bychom
predtim vytvéreli objektovy model). Pokud jde o projekty stiednfho rozsahu,
urcitou odliSnost zpravidla lze zaregistrovat. Pri realizaci velkych projektt se
generovanim kédu muze usetfit skutecné mnoho ¢asu a tim i préace.
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Toto pravidlo rdstu dspory casu ovSem plati pouze za predpokladu, Ze se
pfi generovani kédu vyhneme tskalim, kterd nastinime v nésledujici kapitole.
V opac¢ném pripadé témér jisté dojde k efektu presné opac¢nému.

Problémy souvisejici s generovanim zdrojového
kédu

Jak se fikd — nic neni zadarmo. Toto tslovi plati v oboru softwarového vyvoje
vzdy a vsude. Jinymi slovy jakékoliv pfinos je vzdy vykoupen néc¢im, co je nutné
obétovat. Za novéjsi, lepsi a vykonnéjsi kompilator zaplatime zpravidla vyssimi
naroky na hardware, pfipadné operacni systém a jiny software. Freeware na-
stroje nam sice uSetii penize, nicméné piijdeme o zaruku bezchybné funkcénosti.
Vizualni programovani pfineslo jednak usnadnéni tvorby uzivatelského rozhrani,
avSak také mensi prehlednost vytvoreného kédu, a tim i vice komplikaci v pti-
padé nutnosti jeho ru¢nich dprav.

Mohli bychom uvadét dalsi a dalsi priklady a jejich vycet by zajisté svym roz-
sahem vydal za samostatny prispévek. Vratme se vSak ke generovani zdrojového
kédu. V predchozich kapitolach jsme nastinili jeho pfednosti, nyni se zaméfime
na nepiijemnosti, se kterymi se pfi jeho vyuzivani miizeme setkat.

Vynechame extrémni situace, kdy proces generovani nedobéhne dokonce, ¢i
jeho vysledkem bude zméf znakd, ani zdaleka nepfipominajici zdrojovy kéd.
Budeme predpokladat, ze vygenerovany kéd odpovida vstupnimu modelu. Jed-
notlivé pripady jsme rozdélili do tfech skupin podle oblasti, kterych se néjakym
zptsobem dotykaji:

e Oblast technologie
e Oblast organizace
e Oblast psychologie

Na kazdou z téchto oblasti se postupné zamétrime.

Oblast technologie

Jednim z kliGovych aspekt vyvoje softwaru jsou vyvojové technologie. Jedna
se predevsim o programovaci jazyk ¢i jazyky, kompilatory, vyvojova prostiedi
a dalsi. S nimi souvisi nékteré prekazky, které pfi generovani kédu mohou vy-
vstat:

1. Vygenerovany kéd neodpovida nami pouzivanym technologiim. Jinymi slo-
vy, kéd je generovan v jazyce, jenz neni podporovan nastroji, které pfi
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vyvoji pouzivame. Mtize se ale jednat pouze o rozdilné verze jednoho a té-
hoz jazyka. Potom sta¢i mala odlisSnost a prekladac jiz vygenerovany kod
nemusi zkompilovat.

2. V pripadé, ze nas kompilator jazyk generovaného kédu podporuje, je vse
v poradku. Pokud se vSak rozhodneme o upgrade vyvojovych nastroja
s podporou jazyka vyssi verze, mohou nastat problémy popsané v bodé 1.

3. V oblasti vyvoje softwaru obcas dojde k nahrazeni stavajici technologie
novou, uplné odlisnou. Ta bude podporovat naprosto jiny jazyk, nez se
pouzival doposud. Komplikace popsané v bodé 1 nastanou za této situace
zcela jisté v mnohem vétsim méritku, nez v predchozim pripadé.

Oblast organizace

Softwarovy vyvoj stfedné velkych a velkych projektt zpravidla predpoklada ty-
movou spolupraci. Kazdy ¢len tymu vystupuje zpravidla v nékteré z nasledujicich
roli:

e Vedouci projektu
e Analytik

e Vyvojar

o Tester

Dobré fungovani vyvojového tymu ovSem predpokladé jeho dobrou organizaci.
Musi byt dané, ktery ¢len tymu za co odpovida, jaka jsou pravidla a v jakyjch
terminech se musi stihnout jednotlivé dil¢i prace. Pokud je pii vyvoji projektu
pouzivano generovani kédu, lze se setkat s témito problémy:

1. Neni zcela jasné, kdo je za generovani kédu odpovédny. Je to analytik,
ktery ruci za spravnost navrhu systému, nebo vyvojar, ktery mé na starosti
implementaci ¢ili vytvoreni zdrojovych kddi a nasledné odladéni?

2. Uprava vygenerovaného zdrojového kédu neodpovida kédovacim konven-
cim dohodnutym v ramci tymu. Diky tomu zdrojové kédy ztraci na jed-
notnosti a tim i na prehlednosti.

3. Generator kédu plné nepodporuje pouzivanou metodiku vyvoje. Jako pri-
klad lze uvést iterativni vyvoj, kde po konceném poctu iteraci postupné
dospéjeme k pozadované podobé vytvareného systému. V prvni iteraci se
vytvori prvotni navrh, ten se po dokonceni implementuje a implementace
se otestuje. V kazdé dalsi iteraci se nadvrh upravi, poté se Gpravy imple-
mentuji a otestuji. V posledni iteraci se provede posledni verze navrhu



XXVI. KONFERENCE EUROPEN.CZ 145

a implementace a kone¢né testovani. Generovani kédu z prvotniho navrhu
bude probihat stejné jako u neiterativniho vyvoje. Pouziti generatoru v dal-
ich iteracich uz bude komplikovanéjsi, jelikoz se budeme muset vyhnout
nebezpeci prepsani dosud napsaného kédu.

Zadani

Generovani

Obr. 3 Generovani kédu a iterativni vyvoj projektu

Oblast psychologie

Psychologie mé vyznamné postaveni ve vSech oblastech lidského konéni. Vyjim-
kou neni ani softwarovy vyvoj, kde tspésné dokonceni projektu je mimo jiné
ovlivnéno psychikou kazdého ¢lena tymu. Nyni uvedeme pfipady, kdy psycholo-
gicka stranka generovani kédu muize mit na vyvoj negativni vliv:

1. Vyznam generovani kédu je precenén. Skutecnost, Ze vysledkem genero-
vani kédu je pouze jeho ,kostra®“ a ze vétSinu stejné musi vyvojar dopsat
rucné, zjisti kazdy velice brzy, ¢asto jesté dfive, nez vibec zacne generator
pouzivat. AvSak to, Ze generator je pouze vyplodem ¢loveéka, ¢lovék je tvor
nedokonaly a tim padem i generdtor a potazmo vygenerovany kéd miize
mit nedostatky, si uz kazdy neuvédomi. Pak se lze setkat s pfipady toho
typu, kdy se ve vygenerované hlaviéce metody swap() pfedévaly parame-
try hodnotou misto odkazem a vyvojar stravil nékolik hodin nad hledanim
chyby ve vlastnoru¢né napsaném kodu.

2. Vygenerovany kéd omezuje vyvojare. Na vygenerovany kod se casto po-
hlizi jako na néco, co je dané, a tudiz neménné. Tento predsudek tak ¢ini
z generovaného kédu jakési dogma, které ponékud zuzuje zorné pole kreati-
vity vyvojafe, jenz modifikaci generovaného kédu obchézi pomoci jakychsi
zéaplat v podobé slozitych konstrukei v mistech, kde jsou zmény dovoleny.
A to neni dobré.
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Reseni problému souvisejicich s generovanim
zdrojového kodu

Minulé kapitola zminila néktera tskali, na ktera mizeme pfi generovani zdro-
jového kédu narazit. Nyni se pokusime nastinit né€kolik zptsobd, jak se s nimi
vyporadat.

Oblast technologie

Zpisob feSeni problému tykajicich se této oblasti zavisi na vlastnostech pouzi-
vaného generatoru. Pokud je generovany kéd v jiném jazyce ¢i jiné verzi jazyka
nez pouzivame pri implementaci, v zasadé mohou existovat dvé varianty Feseni.
Prvni z nich je, Ze generator prestaneme pouzivat a nahradime jej jinym,
ktery ndm po strance jazyka generovaného kédu bude vyhovovat. Mnohem schii-
dnéjsi je situace v pripadé, Ze generator kédu je uzivatelsky otevieny, coz zna-
mend, ze format vystupu lze uzivatelem definovat. To je umoznéno naptiklad
tak, ze se ke generatoru pripoji textovy soubor, ktery obsahuje popis formatu
vystupu pomoci metajazyka. Tento soubor je mozné pozdéji modifikovat ¢ na-
hradit jinym, coz fesi problém s inovaci ¢i zménou vyvojovych technologii.

Oblast organizace

Jak jiz bylo feceno vyse, v projektovém tymu musi byt jasné, kdo nese za co
odpovédnost. To plati i pro generovani kédu. Je viceméné zalezitosti vedouciho
projektu, zda odpovédnym v tomto pfipadé stanovi analytika ¢i vyvojare.

Pokud jsou konvence kédovani odlisné od tpravy generovaného kédu, nabizi
se feSeni zménit konvence. To je sice mozné, avsak v pripadé projektu v pokroci-
lejsi fazi pon€kud nepraktické. Jestlize pouzivame uzivatelsky otevieny generator
kédu, muzeme jej nasim konvencim pfizpusobit.

Pro zminény iterativni vyvoj by se nejlépe hodil generator, ktery umoziuje
synchronizaci model navrhu s odpovidajicimi zdrojovymi kédy. Jinymi slovy,
generator by byl schopen generovat pouze zmény v modelu tak, aniz by stavajici
kéd byl narusen. Pokud takovy generator nemame k dispozici, pak je nutné
vygenerovat kod do novych soubori a pomoci nékterého nastroje tyto soubory
sloucit se zdrojovymi kédy z minulé iterace.

Oblast psychologie

Prekonat prekazky tykajici se psychologie byva mnohem naroc¢néjsi nez piizpt-
sobit generator kédu technologiim ¢i kédovacim konvencim. Rozhodné je nutné
si uvédomit, ze automatické generovani neznamend bezchybné generovani a ze se
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jedna o nastroj, ktery ndm ma pomoci a nikoliv o mantinel, ktery bude omezovat
nase tviréi mysleni. Je dilezité, aby vedouci projektovych tymii na tyto zasady
své podfizené upozornovali a dohlizeli na jejich dodrzovani.

Zavér

Ackoliv automatické generovani zdrojového kddu s sebou ptinasi sva uskali, roz-
hodné stoji za to se jim zabyvat a pouzivat jej pii vyvoji projektt stfedné velkého
a velkého rozsahu. Je ovsem potieba vybrat spravny generator, ktery by mél byt
urcité uzivatelsky otevieny a pripadné mit i schopnost synchronizace s dosud
napsanym zdrojovym kédem. AvSak i pfi praci s tim nejlepsi generatorem kédu
je potieba mit na paméti, ze o ném plati pfesné to, co o ohni: je dobry sluha,
ale Spatny pan.
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