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TITLE
Reengineering of academic system for engineers and pilots according to Part 66
ANNOTATION

The thess is dedicated toeengineeringof selfFmadeacademicsystem for
technicians and pilots according to Part 66 for the institute of aviation that comes under
Faculty of transportation CTU, description of Reengineering of software projects and
own solution ofeengineering aicademisystem for technicians and pilots according
to Part 66 in analytic diagrams. The theoretical part deals with the description of
reengineering of software projects and the description of reengineerataadémic
system for techigians and pilots according to Part 66. The practical part deals with
the analysis ochcademisystem for technicians and pilots according to Part 66. There
were creatediotal of 260 analytic diagrams describing architecture and behaviour of
this systenin this thesis.
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Pvod

Vdnegn2 dobh jeswfytvWgremwl sh §Segenrcepr o
PSi tvorbhD tNchto syst®mT se program§t oS
syst ®mabysma g@bllintakov]l poshluedi shyg bgtvaje
co nejefektivnhDjg?2.

Jedn2m zec28HI| sdbrfztaovlmar ov®ho ingenlr st
softwarovich produkptShi. vDTIve§dSietni2m ifnaf kotronrael
met odi ka viJegerS8vslmEpw&vm®ho souboru post

ng§stroj T poug?2vanTach2mrem2n &V rvio,j ep.li §1rf cowr §ma’

Dal g2m velmi ugitelnim prvi&mrpsivi ohyv
vzor N§vrhovl vzor pSedstavuje obecn® Seg:
progrPiomTgi t2 n8&vrhovlich vzorvle rk§ner ®mo § Ru
jin®ho |l ovhRDka snazg2? se orientovat. Jel

ge udhDI 8me chybu.

Bohugel vgak ani m&vmédnodvied@ gZpoTned o dp kan
spostupemSieasuvdi®mbl asti 2chf oemahonl ogi 2
t omu, ge vsee kkt-edr ®m j e inforddidwné msgld ®mo :
zast apraol Tdaal g2 romeofgrgyse®Pml. d§l e

Dl elpeamce je pSedstavit zpTTseonbt,o kztpeTrsio t
se nadWavrS8ov® r ed eadrainlfior@@asdtn€my se |i g2 ¢
a mnogstv2m pogadavkT nebo prostSed? m,
jednoznalnhD vytvoSit obecn®b&Smgmmmy,i nkit er
systBxmTst uj 2® tgeakh nirklyi ta pravi dl a, kter®
Post wsippnolp 2 g eme | ed charbkteiistk@ ef 8fenl rstv?2. C
soul §st?2 p&icRhyobny ,bukdteer Tch jsme se dopust
Chyby snadndoetaddlall2zZoaen c e | kielgo § 51y & hdpgau
danl wyht @@dem ke ve&loiAderina®ineeS esnakfet pa rot ot
v N n o v §az&apijole d n

C2lem praktick®rlogetsiu rei ngemdtSainkr2 n
anal T zy hd&softwdrav@ht mrojeki. J e drnwgboveweaplikach k ohb n 2
sysupfim ot T a techopsaduTedVlvec®adhmie@gdgBddmech ch
a struktur, o kterj® dbka&utarP SP cevopohpBdaghiak
bohuwm@elr hu cel @lo §nyws tmM@mu muin | asu a pSi p
pogadavc2ch na syst ®m asseo v kvt 2ecre® nofrea lanc®
p Se h| By nedostatkym v &tdl gd8&n2 Segen2?, kter® d
syst®m a n8sl ednhD okhkhal 2 jeho chyby a ne

12



1.Softwarov® reingenlrstuv?

Vt ®t o kapitole si vysvDtl2me podstatu
Ng§slednhD si pSedstav2méch2be mdgementopus
vivoje softwarov®ho syt ®mbDr.upNead? lkn ®u ®s Gu
bude i s ejzi vonogkie2m s of t war ov®hove ekhge®mr
vVysviDtl2enems jm8i tpasmpowat pDTolceegsiut ® pSit om
techniky, kter® mTgeme pSi tomt® mEmeesu
mo g n opsXii reali zaci nov®h @ r oSceejsen 2 s 0 fvtyw avrc
reingenirstvz.,

1.1. Podstata

Tvorba softwarovich syst®mT je kompl
vz8visl osti na velikosttivovytyv $9dn @&ma oy W®Wh
muvd voj §Si dbg§t na celou Sadu vnitSn2ch,

pat S2 napS2kl ad:

a) Dovednosv T voj 8 ST vytvgSet komplexn2 softw
pS2mo na m2ru.
b) Schopnostia ©ft war ov® vybaven?2, kter® viv
konkr @pAshhbu pSiyaisyspadrium i c2l ovou pl
pro nasazen?.

Mezi vnhRDjg2 faktory patS2:

a) Hardwarov® aybkbBaVémwar pv® , c al3p¥&Rnonas az
z8kazn2ka nebo u.hostingov® spol el nos:
b) Prost Baeldikeyz §k agaBRa&pen pokrTt vivoj dan
syst®nu.

c) Schopnost § k a w2 kKalat danl syst®m a t2m i
se gkolen2zm zamDstnancT.

Podle vige uvedenich faktorT je zSej m
snadn8 z8legidpystdi viNleoluzl éps o ® deblD se ne
softwaroviijpho vpSesd@dnl Tch | etech. N&§sleduj
Obr 8zku 1. 1.

13
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Obr.1.1-Vivoj | eskpPBe(dFRPO =z

Zgau je zSej m®, ge novlich syst®mT sp*
takovich syst®mT, NIkktee r@ ftuyntgou j y sSta®@nuu | veyt |

a) Ne d o s t dokumdntacg
by Zastarall k-d
c) Chypyvn 8 vr hu syst ®mu

Jejich majitel ®, |js&kwul ssdmagadost kwWdenisep %
zdad a 8y s he@hat tak jak je,zdalwSepsat nebo zda ho ¥%pl n
novl. Je tSeba dTkladnmhazvggite, nkj e®Nvad

a) Majitel nlech@lnetgmildD@®@@Eady na i novaci s
nul ov ®. NNkt er ® rnoosvt® ufc? rckhc ipoongaal diatvyk Tz
vgak vel mi ng8kl adn®, nDkter ® vTbec
spSi bT vfankdouafitamisemT e z hdbasgomwadn2 vIi kon
syst ®mu .

b) Majitelserozo dne starl syst®m zahodit a vyt
syst®mu je vel mi ng§kladnT . Dokument a
zastaral 8§ nebo nekonzistentn?2. Mn o hd

dostupn?z. Je tedy vneolvn®l vperr@md Nspyadeb v R
chyb,t@BYyodn2 nebo budou chybRt nhRkte

c) Majitel se r oz huopd nesvoemr2a)s mp UeSptsegiyrg @ma k c
vpSedegl ®m pS2padhD, kde se jednal o a

postup je pro majitele § k | adnT . Postupem | asu by s
mnN| a wro&toibtD av IBttggbHk aAbosyst ®mu, me n g
a meng2m n8kladTm na Ydr gbu a inovaci

14



Obecnh plat2, ¢ge kagdl sofdkvam@ivdu,s ykd

byl vytvoSen. ®DBkolem vivoj §STspokutgeiS22 md a
modern2ch, ale z8roveRoo§gwddh epeotdd eopuas tl u
DS2ve |i pozdRji se toti¢g kagdl vdyalvgp2Senld

rozvoj syst ®&muVtdu§|deo bnue updSigciht8ezi2nina Sadu s

1.2. C2 1| e

Softwarovl syst®m podspoagdgopBc?soptwace
rei ngemy rmftv2jre8leineduj 2c2ch c2I T

a) ZvinDt d&kmwhinw st

b) ZvDt gen2 stability
c) Z me n g&klfaadrovoz

d Ot ev d ttho g rro s t

NejlastnDjg?2 pS2yikugrot e wauo¥¥ ®ke sysf®Mu

a) Hardwarei Di sci pl 2na softwarov®ho reinge.l
har dwar u, na nlDmg je spugthDmjefanl s
zm2nit, pr o8sooguelo§dei wRiukrrexdZclen ®ho syt G

b) Architektura’ Last o | e n8vr hu syst ®mu v Dnc
Spol el nosti, kter® jsem bhRhemSistudi
viveyst ®mu pS21ig mnprhoo nNfashbyl oprwgk
Bohugel si ale m2m DdTodmjcdojritzilbkiahe rk
syst ®m82 p&dnN, Jge se zmhNn2 podgadavky
se vr8tit na zal 8tek n8vrhu dan® | 8¢
tzv. Auz.8platou

c) K- d- Vel mi | et nT m probl ®mem | sou mr
kompli kovan® a n8ro|l n® dotazy do dat
Nemohu neuy®st p$slkl shdjk ®P maedgrkamhms§t or .
prochg8zel kol ekci . PSi kagd®m pr Tcl
datab8ze, se kterTm dg§l e nmohawd\cal . N
dat , neg ve skutelnosti pr dogdotagms8t or

byl vol 8byt/@llmm Jak® se nab2z2 Sejg
syst®mu? Prov®st jen jeden dotaz do
skutelnhD potSebuji a cell tento visl
kagd®m pr Tchodu pTvodn2t apnl dbceat abek
kterl nav2c obsahuje pou¥Ysysdsa®meclkt
kter® obsahej 2 smialtii-srfyc eS 8&ndekbTo k - d u , r
orientovat. Obzvl 8gtND pro dam@hramst
systWmakov®mep6&t Paadddt§gt el n§ dokument
syst®mu, d2ky ktzerimnse|jero@®eamEtaeht

15



vyl oul eno, ge se napSexbytde luwh ¢ e Sl g te
stejdf crnetodk t e r ® nstemcu funkg.l n 2

Vdnegn?2 dw@ilvatjeda®u ug2vaj2c2 softwaro
dSe¢ v NapS. pSed 10 lety, kdyg ugivatel na

nalten? dan® str8nky | ekat [ nDkol i k s
maxi m8I nD do 2 selkund, oufPhvazitel EShliaj] 2aB 1z
soft war ov ®Rokud seyvws 6 ®imwar ov®m syst ®mu, kter

vyskytne chyba, kterou umtivacikt g? v8ezadan®
syst ®mu

DTl egitTm c2l em mTg e ab Iptr oivogns@pdrnawan ®
Pokud napS2kl ad Ssyst®m nespravuj ? pTvod
program8tory vealymit ®mesmmnadrer®t®»e&at a o to
zmNDny, kter® nezas8hnou funksabgtdisny sthe
jsou pro maji taeéet Sebmi znwggiwadn®da se inv
vpodobRlD softwarov®ho rmRaegel] r m@ewpEtNNe me

Jednou zposl edn2ch gsnwfttiwarcédv® rroet agéaehn? s
mognosti pro pSid&§n2 novich funkc?2. Ve
nemogn® nebo pSi nej meyngtz@muv eil mp | enngeknl t aodv
funkcionalitu. Tato funk&kloamdu iitmplpé&Smertoc
pougit2 jin®ho Segen?

1.3. Chyby

Poj Nme se podrobnhji zamRSit na pS21lir
mi mo st §S2 soft weybpwyhlo2zwehoed c®mjue t a k ®

1.3.1. Architektura

Model ov88vnrchua amr chi tektury s ofvtDwmaorvoavt®h o

nejv2ce |lasu. Je to nejdTlegitnNjg?2 | &8st
funkln2 a nefunkl|ln2 pogadavky z8kazn2ka
PSi softwarov®m reingenlirstv2 je potSeb:
adbychom je mohli bezpelnhD pSepsat . BNDhem

mTgeme narazit na n8sleduj2c?2 nedostatky:
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a) Gpatnl i N@dolstatel n® porozumhDn2 vgech
nespr8§vn® pSeveden? pogadavkyT szySk adzmu? |
nebo nespr8vn® rozgi Sovgn? sENytbe®U.
architektuSeudegsm®muzakné€sl edek soft w.

b) Ne s pr 8 v aréiteltanickb rm@oui Nej ug2vanhDj g2 m archi
vzoremvdnegn?2 doibPDs @fSt ward vowljch systd@®HOT,
se o softwarovou architektuidat @avker §

model , ugi vatel sk® rozhran2 a S$2d2c?
softwarov® reingenlrstv2 m83¢ehavng®.chheg
potom vel mi pracn® od sebe jednotliv®

jin® Segenz .

1.32. K- d

PSi vivoji softwarov®ho syst®mu bycho
ng§vrhovlch vzorT a postupT, abychom s
neefektivA mu nebo dokonce ¢ hnyebjowd®mua nkidjdguwr.c hd evd
met odi k dne&dprizekdoby) joei ent OVUPRje Retogika 0 g r a m:
vivoje softwaru, kter8§8 se dnes pSi vivoj
danl programovsac¥ gpazyke Sefkat ulded soft w
tato metodi ka hNebkhygl @t posgst@my pak moholt
Vel mi | astou vadou je nemognost zapouzd
prov8zanostgdametzi e miSé dmmobl ®m Seg? vel mi
vzor nM@ependenylinjectign(DI). Hl a v n 2 m Dbikeo loedns t r anfNn2 z
mezi jednotlivl miozth@eath@muj aczaspdle@Pn® c
i e] i mp | \eTmelnda duk ®@enz §jveé s | ost jednotlivlch
pogadovanT Ent o peefBRndogg.n ® zd NIl i t moduneBBupi n,
podsyst ®mfm® hpm sp&dabDphpgét nebo pSepsat
softwarov®ho reingenirstvz2.

1.3.3. Dokumentace

MnNoho syst®muj pm2dsh softwarov® reinge
probl ®mu a nekonzistentn?2, nesrozumiteln
dokumentaci. Bez Dctdbbument T jsoupmowvés wlvofft§88ar
reingenlrstv2 ve vegmigastegi §® pBepaanl ¢
obsahovat chyby.
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14. Gi votn? <cykl us

Pl elem procesu softwarov®ho reingenl
j edndt8IsNtai ®o br 8lzkud Dt 2postup, kterl je v
dodvay nebodh §sSiedjfaj §me ebkzinmi n®vat zi ko vI

Lybtel
LR Ok R

Propagace
I ' YSY

*

Reorganizace

Lylfel
LINEof S

Obr.1.2-Gi votn?2 cyklus sofpfwar ®hop

141.Anallza pogadavkT

bl el pogadavkT je vytvoSen2 vygg?2 spe

speci fikaci pogadavkT mag i nelzdmt 8 s kk® mu n
probl emat inclkk8o klran ehdl ed i s e k . VDt ginou toti
ucel enou pSedstavu o visledn®m softwarov
odborn2k ve sv®m oboru, ale vDRDtginou ner
oboru, pro kterl je2gdanl informaln?2 syst:¢

18



142.VytvoSen2 model u

PSi formulacivedanjad &awk® mpOw®Hozenl | az
pSirozenim komuni kaln2m pr os ts®eddk ezma hmeaij
urlitou nejednoznalnost. Pogadavkye mohou
t Seba vymRDnit tento komunikaln?2 prostSede
tak program8tor. Pro tyto pS2pady byl v
Modelling Languagg(UML). UML je univerz8ln2 jJazyk |
syst®mT.doBrd 86adag zkouman®ho syst®mu | e
pogadavky a vytvoSit mMxmil dMle Yajhlye & a(kd ime
kdi spozici dokument aci nebo kompl etn? S
vytvoSit ng§vrhove® podhdjeady®pS2kn du.

143. Detekce probl ®&®&mT

Detekce bbrwdlvomumpml| sem pro softwarov:

Probl ®&my nejlastDji spadaj?2 do kategori e
t Dchto probl ®mMT mTgeme vyugdgral 2movdiesl k ysty stt
chyb. Dal ¢g?2 mognost j e vyugit?2 speci 81l

softwarov®ho syst@mup.akTaskdwipnh § sti rmujl ov at
soft warov®ho syst®mu a mnohokr 8t zopakov.
visKkTed dS§pgSebmhjak§sisou sl ab§ m2sta sys¢
program§8toniomi ,vyp&aS$S§ess

1.4.4. AnalTza probl ®&mT

Neg pro kagdl nalezenl probl ®m navr h
zanalyzovat a zjistieho podstatu. Mohlo by pak g ¢ i kuaci , kdy n8sl
pouze zhorg? sctRovsmébocep®bbl smati ck® | §st

145 N8vrh Segen?

Vit ®t o | 8§sti procesu softwarov®ho rein
probl @romutk W% el T mTgeme vyug?2t® dwodbdrey .z n

1.4.6. Aplikacez mnDn

Posl edn? f8ze pSedstavuj e proces i mp
j ednatltiek®van® probl ®&my softwarov®ho sys

19



1.5. Techniky

ZpTsobT |jaksoSdagiatr ogy@®@hoes ei ngenlrstyv?
syst ®mu jre§ srheodcdwjl §¥t i si vysvDtplo2unge vnaenj®z §
pSi tomto procesu

151. PS2 m® ingenirstyv?

Proces pS2m®ho Akl asick®hoif postipt war ov
vi weeditwar ov®ho syst®mu oihplementpecipuk Faz e r |
nov®hto®nsuy su z8kazn?2k a, jjeahko jne§ sviieddihto un a%dQ

Obr.1.3-Techni ka pS2npn®buozBhgenr
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152. ZpNtn® ingenlrstyv?

C2lem zpRtn®ho ingenlrstv2 je zanalyzc
zkouman®ho syst®mu za %Y el em vygg?2 Yrovnt
zkouman®yst ®mu postaven®ho pSed proces
technika nezbytn8 pro pochopen? vgech | §:

implementace

Lyl teé
yi ONK
dokumentace

Obr.1.4-Techni ka zphtpdsehvaeaBtmgenl rst v?

Na Obr§8§zku 1. 4 SPpadi ¢Ptt nGobstupujen genl
opalnh, neg jak je tomu u pS2m®ho ingenTi
nejnigg?2 vrstvy abstrakce ag po nejvygg?z2.
na program8torovi, k tae rpl 0 sat nuapl nyiz urj g@k ozndsrt or j
fungovsg&§n2 jednotlivich | 8§8§st2 syst®mu.

Mezi jednotliv® c2le zpRtn®ho ingenlr :

a)l nspekce syst ®mu

byl dentifikace jednotlivich | 8st?2 sy:
c) VytvoSen2 vygg2 YrovnhD abstrakce

d VytvoSen2 dokumentace

1.5.3. Restrukturalizace

Restruku r al i zace j ako techni ka poug?2van
reingenlrstv? se zabl vs Yapr avou soul ast
pSehl ednhj g2, srozumitel nNj g2doas aigreml2e nieont

efektu mTgeme vyug2agrSandSut qrs8esrizr ofSTid u ku £n
mnoho pr 88ce.
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1.5.4. Refaktorizace

Hl avn2zm Y“kolem refaktorizace je znovu
zkouman®ho sof t wagdw8®hee spstr®Rmu.gani zaci
kompl exnhDj g2 ch Je8mdukrize aG2 | g end ntoetdlyids ® | 8 s
samostatnichroraegicohmdbaudouc?2 znovupougi
ldeg§l n2m Segen2m pSi t ®t o | 8§sti proces:|
ng§vrhovich vzorT.

16. ZpTsoby realizace

Jakmile m8&me ptSSeprma®,enjpe vga lpase se
Vng&sleduj2c?2 | §sti S i pSedstav2me tSi :
reingenirstvz.

1.6.1. Met oda vel k®ho t Sesku

Metoda vel k®ho tSesku, takt®§ oznal ov
bTvg pTvmdmahr rsaysdj® chiov@®m jva lo kjOob r € 2.8 0t n a

Ne vgdy mTge blt tato metoda opti m8&l n

Obr.1.5-Real i zace met o,dDav x@

tato metoda pSedstavovat ag pS2lig velk
mnogstv?2 | aBad sat anbSbkDj@agr Tp e dst avuj e w%dr gb
vyl ouldlMhemevivwvoj e nov®hpTegenh®mus ps b®idh n
kter8§8 je nutn® pSesunout tak® do nov®ho
dotT k&8 proces softwarov®irzgst8vBgemlr sjtev 2
Ssyst ®m | e endaihr@nz eknr ovk u a prwdm@povats yaslt t®ar |
prost Sed2 pro bRh starfTch | 8§st?2 syst®mu.
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162. I nkrement 8l n2 pS2stup

VpS2padhD inkrement&8l n2ho pS2st,japbu se
jem8zornNno na@SObrt®akou rle.a@ i zaci se postu
nahrazuj2 novimi, tedy nov® | 8§sti jsou ¢
st2m, jak vznikaj?2 nov® pogadavky.

Star § Nov&s

PTvo

St ar 8 Nov §
syst

St ar 8 Nov §

Obr.16-Reali zace s pomoc? ,fSekrez@Pmer

Naro z d2 | oAl¢ me®edykemTge blTt v@ghDatdmak ced
syst®mu. teBmDgOnhdlt pouze struktura jedno

j sou pr8vnND nahrazovsgny. PSepisovan® | §st
zmDny v | 8stech, kter® nejsou nahrazov
nahrazog ny j sou.

Na realizaci procesu softwarov®ho re
pS2stupu je potSeba vRtg2 mnogstvz2 | asu,

syst ®maho ZdTvodu pSedstavuje tento pS2st
jedot |l i v® | §sti syssna@mowdhaip$i podoivEnlyskytzec

1.63. Evol ul nz pS2stup

StejnhD jako u realizace inkrement 8l n2
pS2stupu teidneybt ®®u |l postupnhND nahrazov§gn
viom,ge vIbRr nahr azov aohiedem nd jgichtiuhkcignalitu,p r o v §
ni kol i na jpgjviodmz2wml sPiEt Pankjiee Ma7d Nt funkci
prov8zanost pTvodn2ch | 8st?2 syst®mu do ni



Obr.1.7-Real i zace pomoc?pSewal@tlon 2zh

Zobr§8zku je zSejm®tiggekndtii prohs§fanta
funkce idengméi koeB®Fovsyst®mu, cog mTge
n8r olNmgsrto.t i tomu jsou jednotliv® | 8sti s
komponent, d2ky kterT¥irgdosunag?s ozl @dy s:
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2. Mo d el coftganc¥l chy st ® mu

Vt ®t 0o kapitokllemsii nghkn§ peSme sl oug?2 jazyk
dTl egitT pSi tvorbnN mb8lk ¢pSeids ft zaSvidlmaed rR?h o
stavebn2 kameny t Dcdagramy mad aulkT8,g ekrtee rsli miv gje
t Dchto di dydaymPytktoSre®y do. verze jazyka

2.1. UML

Jazyk UML( Uni fi ed Modeling Languagsge uni f
uni ver z&lon?d zpg8kpwpk moddg3.ouMEndpPodpet ®mg obj
oi entovanianm$d gteyp nl€vr ha ay s@aiFeumn pjraozcyeks
UML j e spojit soulasn® existuj?2c? postu
ingenlTrstvz2,

UML neobsahuj e, g8dnl zpTsob, postup
syst®mTj epopokyttu vi zu§l n2 vsyyungt2ste s Rikd \e§ o2
nagich model T.

Vdnegn2 dobhRD se pSi tvorbND rozs&hlejg
Ssyst®mT neobejdemeg LHemgCASEN nu§motgrRujj P d
mo del ov § softwaro® hs®yhsot Wenlui. k ou vIi hodou jazyka
ge je navrgen tak, aby jej vgechny tyto
UML je tedy srozumitelnl nej¥sofprwandod®m
ingeni ®elohvocddy vyug2wsgi k| aknRrhngle schopn
pogadavky klienta pamtdMLCAREen®mntur ajas e
program8tor .

Jednaznet odi k vyug2vaj2c?2 CASE n8stroje
se jmenuje Unified Proceds®s .pokdtug yman8anki kv
jak® pracovn?2ky zamDstnat, jak® | innost.i
sestavili funkln?2 mBdel softwarov®ho sys:!

Jazyk UML je tedy v e | mi pemorsitisedschopni m pSe
myglenky analytik@8kapndgaath6tpBahhedn® a
vpodobnD diTazgwlacmT dr umd , zpByvolsu T pbohl edu n
Ssyst ®m.

2.2. Diagramy
Diagramy jsou nejzn8mhj g?z2 a nejpoug?2
pohledy na rTzn® | §satvir ho®mam®thioc kshsa ®mik |

z8kl ad je souhrn specifikaoPmgysée®mlTgeime.
ngvrhu pohybovat. Kagdl novhR vytvoSenl
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model u. Mo d el je pak souhr nem,v gketcehr ®& I¥cl h
kt omu, aby popisoval.| chovs8§n2 softwarov®r

23. Typy diagramT

Na Obr 8mkauetledBt, ge jazyk UML definuj
di agramT, rozdRlenlTch do dvou kategori 2:

a) Di agr amy-defow&n?2 statickou strukturu
b) Diagramy strukturd ef i nuj 2 dynamickou strukturu
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Diagram

chowvani

Diagram

sloiengé

Diagram

Diagram [ Obje ktowy Diagram Diagram Diagram Diagram

i e : - o o stavoveho
kom ponent I diagram balickd ' interakce pripadl uZiti SrERETE

automatu

strukturny

Obr.21-Jdnot!l i v® tjazygkgUMLi am$ efdielat o z

posiupnost KOM LN IKace i Casovani
interakce
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2.3.1. Diagramy struktur

Di agr amy struktur definuj? statickou
di agram T jpeSezdaddty[cean2struktupBedma@aygi ace
di agramy struktur patS2:

a) Di agr amDitaS¢rdam t S2d popisuje z8kl adn?

objektovhD orientovan®ho syst®mu. Diagrt
na model nebo | 8st modelu a jeho ¥kol
vztahy. Vzhledemk o mu, dJaegrnaemtmaadhycuj e pravidl
syst®mu, je nepostradatelnim podkl ade
Praktick8 uk&8zka di &frrddow bti gd .ajmy 1z 158
U diagramu tS2d rozligujeme 3 z8kladn:

Koncept u8il Jikoh Impdred m Ykol em j e anal
Tento model obsahuje pouze thyznyst S2 dy (business ¢
kterTch uvg8§d2me pouze n8zvy kil 2] ovl
metod.

N§vrhoviTalb@®ezn8&m jako tzv. Design
pTvodat yaick® tS2dy o viditelnost
pTvodn2 tS2da se mTge rozdRlit na |

| mpl ement al i2 obsmadej e vegker ® i m
charakteristiky potSebn® pr-du pS2pa
vdan®m pracgrmampawv yc e

b) Di agram sl ofgRina®g rsam ukltagenl c hovisek,r ukt ur
kter® pSing§g2 UML 2. Jedn§ se o diagt
internz2ho|leprnwklu | osd at m2 eni al Ees t i SYyS!
slogenlwrh pdpiukuj e zpTsob, jakTm moho
kompozitn2 prvky odhaluj2cSoulogdtrzaanttolt
di agr amu molhSosut ib T tk otlaakb®@ r ace, rozhr an?

Analyza MNawrh

<<business>=

<<business>>

Osoba

Iméno Iméno: string
Pfijmeni Pfijmeni: string
Wk Vék: int
Telefon glefon: in
GetCelelmenoll: strine
Obr.22-Rozd?2I|l mezi konceptu8ln2zm a
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c)

d)

. L8sitReprezentuj ? jednukneb® vsSace S
konkr ®t n2ho klasifik8toru.

. RozhitRm2hran?2 je pdochadbu® otmezemz? .alVv
operace rozhr an? jsou veSejn® a &

vichoz?2 implementaci a tak® vgech
konstahdg. mT&e dNRDjiedn®@ow Seé dyz, al
i mpl ementovat TS2da& aozhrzam&an?2, k t
i mpl ementuje, maj2 mezi sebou uzav¢
S2k&: Al mplementuj moje metody a |

.  PortyifPom@po t T prob2h8 interakale2 dane®

IV. Kolaboracei Kol aborace zastupuj?2 nDhDjakou
jsousostat nz mi prvky diagramu propoj
as@i ac? .

—

Obr.23-Di agram stuygen® struk

Diagram komponenti Di agr am komponent zn8§zor Ru
zobrazuje vztahy mezi ni mi a jednotl i
reprezentovsgny tS2dami, mohou obsaho\
Kkomuni kuj 2ramémoc?2 rozh

Komponental (. Komponenta2

Obr. 2.4 - Diagram komponent

Di agramimbasaagzeam? nas az-#me2architekidra.Tanfoe r un
diagram ukazuje konfiguraci jednot | i
ukazuje, jak jsou na tyto uzly napoj el
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<<zgl rci =

Windows PC

Interni verze
aplikace

Obr.2.5-Di agram nasazen?

e) ObjektoviiJedagr sam o zvl §gtn2 pS2pad
di agram poug2v8§ podmnogkPhempzdKRTadnay
mezi instaonckimi ®m Séldasug.i k PoawgnhDg pse |
zn8zornNDn2 konfigurace vz8jemnhD propoj
kde diagram tS$2d nestal 2.

Praktick8 wuk8zka objektov@®hS® |IBrzagranm
Objektov® diagr amy

Obr.2.6-Obj ekt ovl diagram

fy Di agranfilDalaglrlam bal 2] kT je poug?2vsgn t
bal 2| kT a jejich prvkT. Tento diagram
kt er ® pSedgat awmugjz2o rbRaulj2el kmyezi nimi z8§vi
Praktick8 ukS8zka dimmnma &a | BbBidgeahk T | e
bal 2] kT
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Bali¢ekl Bali¢ek2

+ Tridal + Tridad
+ TridaZ - + Tridas
+ Trida3 + Tridab

Obr.2.7-Di agram bal 2| kT

2.3.2. Diagramyc hov § n 2

Di agramy chovg8§n?2 definuj?2 dynamickou

t Dchto diagramTspeuzaghmgema sebetakj ednot

aby

byl o dosageno chov#ezispbdwat bv ®®o ds

pat $2:

a) Diagram aktiviti Di agr am ak tziowirtazeinédu 2o sk oupno

Diagram zn§8zop®lu§tee |pno?shtou pbozdu do konoc
postupuj dop$eghmdovac2ch cest, kter®
logikou.

Praktick8 uk8zka di agrRS$tulboDiegramyi t | e
aktivit .

Aktivita

Wystupni
ohijekt

ﬁw@jlif

Obr. 2.8 - Diagram aktivit

b) Diagram interakcei Jedn§ se o speci Bkhvit,2kdep S2 pac

jednotliv® uzly pSedstavuj2 diagramy
zahrnovat sekvence, komuni kace, a | a
interakce je zachytittokw § mci S2zen2? procesu nebo s

Di agram pSizpiaadr auy u$2t padzZlachycuje po
syst®m. PS2pady ugit?2 jsou prostSedke
sjeho jednotl i vASmedpfoknlaldrons ttmih o di ac
zachycen? vgech pogadavkT na syst®m. F
a to 2fuamkheafunkl| nz. Diagram pS2padT T
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pogadavky, neboS jen ty zahrnuj?2 jedn
tomu nefunk|ln2 pogadavky n8m sdDIl uj 2

Praktick8 uk8zka di argnmiafs? Whagaamgd T ugi t
pS2padT ugit?
PSi tvorbRD diagramu pS2padT ugit2 je
. Nalezen? hranic syst®mu
. Vyhled8n2 akt®rT
. Nal ezen? pS2pad T ugit?2

i. Specifikace pS2padT ugit?2

i. Url en2 alternativn2ch sc®ng§ST

IV. TentopostupjepSteba opakovat tak dlouho,
akt®Si a hranice syst®mu neust 8§l 2.

Hranice systému

Fuknce systému

(funkéni pozadavek)

Aktér

Obr.29-Di agram pS2padT ugit?

d Di agram stavoiv@hagraaun osnadwov ®ho autor
chovg&8§n2 jedpeho gbpMakmidmwaky®k reakci t o
rTzn® wud8l osti

Pocatedni stav Kon cowy stav
Obr.2.10-St avovI diagram

e) Diagram posloupnosii Sekven| n?2 di agram nebo dia
jedn2mej4 ast Dji poug2vanim diagramem
Sekvenramydnagsou url eny pro zobrazov

:
ale skvDle se hod? pr o monidstratvrg2nrai
I

objekty a zpr8vami, kter® tyto komuni
Praktick8 uk§8zka diagr afMm$2?2 pG&denpndsti
diagramy.
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f)

9)

Cast systEmu

m
| |
| |
| |

Obr.2.11-Di agram posl oupnost 2

Diagram komunikaceKomuni kal n2 didigag@mamé | edakt

PodobnhD jako sekven| n? di agr am, k o mu
Kkomuni kaci objek«kygt @mBFahall écvtbedoe z
mezi objekty.Di agr am komuni kace umogRuje 1|ib

spojuje je a pro zn8&8zornhNn?2 poSad2?2 | e]

Praktick§ uk 8z ka di agramu PEédmbaiekace
Komunnkalbi agr amy

11
I

2.1

Aktér

Obr.2.12-Komuni kal n2 diagram

Strulnl diagStarmulimit ediakgream i nterakce
od UML 2. Jedn8 se o0 speci 8l n? pS2pa
zachycuje prTbNRDhsjt®iwmot Kagydéhuzehkd? as
dal g2 interakce.

33



ref J

nterakce 1

ref J

nterakce2

M
Obr. 2.13- Diagram interakce
h)y Di agr am ilDaisaogrS8ann® | asovg§n2 patS?
Poug2vsg§ pSi zobrazen?2 zmhDny ebieklv u
vpr TbRDhu | asu.
Zména stavu v tase
————
- Doba podminky -
s Stav 1
[&]
~@
z Stav 2
53] b . .
ﬂg Casova podminka
Stav s Udslost
I I | | I I I I I
| | | | | | | | |
0O 10 20 30 40 50 60 70 80 90 100
Obr.2.14-Di agram | asov§gn?
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3. Reengineering gkoln2ho syst®m
Part66

Vt ®t o kapitole si pod2v8me praktickou
reingenirstv?2 §koa npihlootsTy sptp@nvue 2tPeacghsnbi bk. Tk &
si pSed$teamu?2meo,l ikace sloug? a jak® n§str

jej?2 zhatadoyén?2.§s¥Yi pouk8&geme sl ab§§ m2st :
nebyly odhaley b Dhem t est ob@e pro tytd etlostatky th&rhnout
ef ekti vavp o Sk ¢ @ nfakulkEgjteimes ii mpl ement aci nav

31. PSedst aven?

Samotn8 aplikace sloug?2 kantorTm na E
Dopravn2 LVUT pro vyt v § SekrnTechnitiejpitotilse nalj ¢ 2
tytozkougky pSihlaguj2 a aplikace na z8kl aoc
zpr8vy, kter® je mogn® t i sk Apikatejepadle i nsp
zpTsobu opr8vnhNn2 rozddmiemiasnhma8Bol &sai apada

Na obr8zku 3.1 mTgete vidhDt nela §zku
zveSepNvhBh&apl i kace administrgtor vypisuje
jednotliv? studenti. Vt ®t oi mT§et admi ni str 8§t oa mapaSi d §v a
jednotliv® zkougkov® depo woilhkktSasra@i®o r sutl ind
na zkouz&km?2tnout jehomFTdeaeszadnat zkloulgedkky
nejrTznRj g2 do kduammel nmt yz ksoouugyki opv8l j nf edémitiesnp & d e n
dokument T se jmenuje Part66.
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CESKE VYSOKE UCENI TECHNICKE V PRAZE
Fakulta dopravni, Ustav letecké dopravy

Rezervaéni systém zkousek technik( dle Part 66: spravce
Zkouskové terminy

Ucet | Odhiasit uzivatelB |

Pridat
Datum ~ v Kapacita T Mistnost T Akce Tisk
» 2862013 0/40 HO05 Upravit Smazat  Phihlasit studenta  Zadat vysledky PrinlaSeni studentt  Vysledkova listina Par6t
» 2762013 0/20 A225 Upravit Smazat = Prihlasit studenta  Zadat vysledky PiihlaSeni studenti  Vysledkova listina  Part66
» 3152013 0/40 HO05 Upravit Smazat  Prihlasit studenta  Zadat vysledky Prihla3eni studenti  Vysledkova listina Part66
» 3052013 0/20 A225 Upravit Smazat  Pfihldsit studenta  Zadat vwsledky Prihld5eni studenti  Vysledkova listina ~ Part66
» 2642013 0/40 HO05 Upravit Smazat  Pfihldsit studenta Zadat vysledky Prihlda3eni studenti  Vysledkova listina ~ Par66
4 2542013 220 A225 Uprawvit Smazat  Phihlasit studenta Zadat vysledky Prinlaseni studenti  Vysledkova listina Par6s
UloZit zmény

Piijmeni

T Datum pfihidZeni

Schvdleno Platba

T Pozndmka

» [ | I 1 28.1.20139:11:52 O Zapsat moduly na termin  Odhlasit

v | || 2 2132013 12:07:36 | Zapsat moduly natermin -~ Odhlasit

@ w41 » oM Zobrazené polozky 1-22z2
» 2932013 14/40 HO05 Upravit Smazat  Phihlasit studenta  Zadat vysledky Prinlaseni studentt  Vysledkova listina Par6s
» 2832013 14/20 A225 Upravit Smazat = Pfihldsit studenta  Zadat vysledky PrihlaSeni studenti  Vysledkova listina ~ Part66
»y 2222013 17/40 HO05 Upravit Smazat  Plihldsit studenta  Zadat vysledky Prihla3eni studenti  Vysledkova listina Part66

Obr.3.1-Uk 8§z k a

@ Sle v [ 26
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311. Techni ck8 specifikace
Pro zhotoven?2 apitofgramovpmdqgksmp®Puoivayg?2
st yl jazyky & flameworky:
a) .NET Framework 4.0
b) ASP.NET MVC 3.0
c) Entity Framework 4.0
d) HTML5
e) CSS3
f) jQuery 1.7.1
g) Telerik Tools for ASP.NET MVC, Autofac, NLog
Jednz2ec | T pSi tvorbnD aplikace bylo p
nej osviDd|l enDj g2 jazyky a vfoce2@dwRor Dy[,r akt &

kl aden nmostozge!|S®helsyst®mu a prodl ougen?
tak odd8l en2 procesu softwarov®ho reingeil

PSi samotn®m programovgn2 aplikace byl
a) MS Visual Studio 2012
b) JetBrains Resharper, dotTrace
c) Stylecop
d) Git
e) YouTrak
UvedeBg®troje pom§h§1j2 pr ogrpaom8BTor ovi ,
Framework udr get k, d oppend eajnd a2 psotpasmdctdr

dokumental n2 diak& omentz®Siac? syst®m byl p
z8l ohov8&8§n2 wumognujvertzek ® ysgr®aamuavat r Tzn®

Syst ®mov® pogadavky:
a) MSIIS7.5
b) MS SQL Server 2008 R2

32.Anallza pogadavkT

Po 2 mDs2c2ch provozu sydvi@ma pegadaal
na syst®m:
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a) VytvoSen2 dokument ace ojRakeryssio®@m §st
kvTli | emhw rbaupdmjuecrt2 na jinl inform
obsah zkougek

by Zl epgit vikon syst®mu pSi pSihlago\

Hl avn2 probm@mgbédybNDikem vivoje aplikac
dokumentace a vzhledemke | i kost i syss®mot Wy | powgt Iht
jakTchkoli rozs8hlejg2ch z8sahT ddnsyst ®
pro informaci dmnmd@&gst e wethdridlem «h pogad
pro pSihlagovg§n2 studenta nat zpdegklu2 n@
k- du.

Pro budouc? rozgisSistte®inmuo stte day dbryil eon t paoc
det ai | n2 oelk@hme ntyascti®mu na jej2¢g z8kl adh
snazg? provsg§dhDt zmDny bez obavyltByor ugen?
tedy nutn® vyhledat ingenlrskou di sci pl
softwarov® reingenlrstv?.

33. VytvoSen2 model u

HI avn2mt®k @dbeyiho vytvoSit detailn2?2 po
usnadn? progr acn€lt®mosysepdihwmbmwohe® v Nt g?
abstrakce.

Celou aplikakdncleplba®dRuitth®na | §sti p C
ugivatele a padl ¢ ef udddded.m®dhiot v
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Student

Auditor
Emaily Emaily bvod
Emaily g¢ga Emaily g¢ga Manu 8|
bvod bvod Stav
Konzultace Konzultace Zkougky
Kvalifikace Kvalifikace bl et
Moduly Moduly G8dosti

Moduly pod Moduly pod

M2 st nost M2 st nost

Statistiky Statistiky

Ugi vat el Ugi vat el

Visl edky Visl edky
Zkougky Zkougky
bl et bl et

G § dtio s G8dosti

Tabulkal-Jednoty ® | 8§sti syst ®mu

Zt abul ky je patrn®, ¢ge ugivatel Audit
| 8sti Ssyst ®mu. Rozd?2]| memi, gemiStpo S§vyry mU

vsyst ®mu zpnDoaow8§ dlRtat 2 mco Audi $pst Powzedshre:d
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PSed vyps&§n2m samotnich diagmamT,cek®
apli kace, by bylo vhodn® zav®st j akousi
dTl egi t ost nebo nepgraniurvagrad e¢ 10 s ts o fdtaw &
reingenlTrstv2. Pro n8sleduj2c2 diagramy |

a) 1i Diagpamd opl Ruj e dokument aci

b) 21 Diagramz p Sehl edRuj e jednotl|l i v® | §sti
c) 3iJe vel mi vysok8 pravdDpoglambnost,
dojdekc hy b DnD.

Pro kagdou | §st aplikace byly vytvoSei

a) Di agr amp? ktyS2ndamodel ovg&n2 diagramT t
pohl 2destatel nou a pSehl e dBuoduo u &t o
program§8§toSi nebo n§¥rkda&feksypr@gn
bezpel nDj i amanriipulkdwatous syst ®mu.
StupeR hodnocenz2: 3

b) Obj ekt ov®Olj algr awm® di a godhalihgbjektya p o m§ h
a jejich vztahyChyba odhal en§ pomoc? t oho
zn§zor OW.B8-Obg ekt agfam pro. | §st zko
StupeR hodnocenz2: 3

c) Diagramy aktiviti D2 ky di agramT aktivit l z e
syst®mu pohl 2get jako na sekvence
kter® |jsosagéebapldwudiny anw®Whto®min.
StupeR hodnocen2: 2

d Dat ab8diagramii Di agram databgze j e V €
architektonickIm prvkem cel ® dokume
jsemodhalilzp Tsobenou cirkul 8r nXhylbpaef er en
odhal en8 pomoc&mu ojhe® 7 1yPoro3dh-angd n a
Datab8zovl diagram aplikace
StupeR hodnocenz2: 3

e) Diagramy p®gadaaky pogadavkT byly

soul| 8st?2 procesu softwarov®ho rein
nefurk | n2 pogadavky, kter® by bez mod

ze zdrojov®ho k-du velmi tnDgko | it

Pokud se napS2klad nnjakl progr
pSedhNlat ji g existuj2c?2 syst®mobez
jistotou ¢led silfaSPenk| g2clkh pogadavk]
funkboade syst®m fungovat jako dS2v.
kdyg majitel syst®mu zjist2, Jge sy

pl ynonwed2unzk | n2ch pd§adBygT, veter ®sy
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Modd di agramT pogadanw&TdTjle gl akj g2c
dokument ace,S2pmadwnl $pS twar ov®ho rei

StupeR hodnocenz2: 3

f) Di agr amy p S2Poamdolc 2 u gdiita2gr amT pS2 pad
kzadokument ov8§n?2 vgech rfauknckec 2s ea vjgee
akt ®ry syst ®mu.

StupeR hodnocen2: 2

g Diagramy sl edoivBhnagrpaongjasheddgv 8&n?2
spojuje vgechny jfedmloltd2 vd anj a paSe kpya d
dokazuje, ge syst®m obsahuje vgecht

StupeR hodnocenz: 1

h) Komuni kal n27i Ddlkyr kosmuni kal n2m digr a
zpSehl ednNn?j evcbrd Btnl2i vledto dl &st ech sy

StupeR hodnocen2: 2

) Sekven| n2iSekagmamy digramy zachyti|
me z i jednot !l i vl mi obj e kbtiys yas t pRamuo. h |
Chyba odhalen8 pomoc?2 tohdbrt3ypu di
4-Sekven|l nprdibhgstamemaily

StupeR hodnocenz2: 3

Vgechvreydem® di agramy byly vytvoSeny m
technlou reverzn?2 ho i rkdpioted Prepovdtr gi®mlslaend uv e ¢
vytvoSenTch diagramJ se mTgete pod2vat di
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Chyt Sej g2
t Dcht o dimatr
napSpht §4d:

a) Di agr a

laankTy

vivojovsg

S2d

ap$20mo

prost Sed?2
zeMez dr djakw® ®o

j sou

AccountControll... # AccountControll... ¥ [ ¥ [ ¥ [ Applicant ¥ [ AssignStudent [ cardController v [ cardModel v
Class Class s Closs
 Controller  Controller L ) + I I  Conrolier L
= properties
#, MembershipSe... | P P - p E —
oty o M @ 0 ¥ C v EditorLocalizat v ElmahController ¥ ElmahResult v EmailContraller ¥
W Lnity or Class. Class. Class. Class
#, Userctivitylog  Controler  Controller | J § ). = Controller b ActionResult = Contraller
&, UserldentityNa A J y - - . J J y,
#, UserSenvice
5 Methods P p o= p p p p
¥ ¥ dL HomeController ¥ HomeController ¥ HomeController ¥ KeyResult v
@  AccountControl ... Class Class Class Class
@, Contractinvariant  Controller L J  Controller  Controller -+ Controller L ).
@ Password (+ 1... L y . y . J . »,
@  Personalinform..
LoginController ¥ LoginModel ¥ ManualController ¥ Model ModuleConditio... ¥ ModuleConditio... ¥ ModuleController ¥ ModuleModel ¥
Class o Closs Cess
+ Controlier L + Controlier | + Contralier | + Contraller | )
i v icati ¥ ¥ ResultsController ¥ RoomController ¥ RoomModel StatusController ¥
Class Class Class Class s Ciss
+ Controller + HttoAppiication Y J + Controller + Controller - Contraller
TestController ¥ TestDayController ¥ TestDayController % ¥ ¥ ¥ UserAController ¥ UserActivitylog... ¥
Class Class Class s Ciass Cis:
+ Contraler  Controler  Controler | )L S + Conralier + Loghameatriouts
UserAModel ¥ UserBAreaRegis... ¥ UserBController % UserBModel v UserCardModel ¥ UserCController ¥ UserCModel v UserConditionM... ¥
Class Cis:
L +  Controller L L )  Controlier L J L
on... ¥) | v| [ user y v) (¢ 0. Y| [ v
Class Class Class Class Coss
L L L |+ comroler | )
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by Dat abg8zovl diagram

A 3
UserA
=l properties Module 1=l Properties = User = properties
# Cardid 4 UserModuleld = Properties Properties | # MembershipCo...
£ Nome & Properties & Username + 1| & Citizenship # RoleName
K 0utOfDate _ 4% Moduleld & Moduleld % Nationality % Description
= Navigation Properties |~  « & Name & Archived 5 RegistrationDate. = Navigation Properties
5 ¥ MinScore & BlockClosure - - Q@ Consultation £y =
& Modules = Navigation Properties g =] Users
3 UserCards K MaxScore o & Commendation o5
7 UserModules # DependentMod... | 1 * | 5 Nayigation Properties & ”(:ﬁ:jm =l properties
% OutOfDate: 5 User i + Consultationld |
T1 I Navigation Properties & Module & Username [IE—
 Consultations & UserModuleld
& Results . F Date  properties
¢ UserTestDays +"| = Mavigation Properties & MembershipCo...
¢l Cards T G 93 User F Usermame
~ H 43 UserModule K Email
Address & Properties & Password
= Properties = Properties K Firsthame
¢ Usemame. . Ol
4 Username | = Properties 42 Username ¥ RepetitionCount o6 lame
| - t
& Cardld = Properties o Addressid ] & Firstname ¥ RepetitionBlock... ommen
& Approved | - o Lastname Py e # IsApproved
5 Archived 4% ModuleConiti = DD esene ¥ PasswordFailure.
¢=== & City g K TestPeriodFrom = Properties
5 Applied & & RepetitionCount & BirthDate K LastPasswordF:
ki) ] it & Zip K TestPeriodTo & Resultld 5 LasthctivityDate
. # RepetitionPenalty & Navigation Properties e # Repetitc 5 score s
° F RepetitionC ot ¥ RepetitionConsu... 5 MinScore e m——
= Navigation Properties % OpenBlockPenalty = A';: o # OpenBlockPenzlty £ MaxScore K ConfirmationTo
El Mavigation Properties 5 Archived (Ehlestbenodb] # Note & CreateDate
— TestDay . & Navigation Properties & UserModuleld 5 sLockedOut
&l Navigation Properties =
& = Userd. & TestDayld K LastPasswordCh..
EmaiTempiate £y  Properties e & Archived 5 PasswordVer
& TestDayld J Recognition K PasswordVerifi
& Properties K Roomld >‘ S B |5 | ¥ Navigation Properties = Navigation Properties
& EmailTemplateld 5 Date h & UserModule  Rotes
¥ Subject ¥ Capacity o a & TestDay
# Bod =l
Body Navigation Properties = Properties
= Navigation Properties & Room
= ¢ UserTestDayld
3 UserTestDays
[ J— K Usemame
. 5 TestDayid
K Note

Y

c) Sekvenlnz diagram

TestDa

UpdateUsa

etModuleConditionQueryable

this. GetModileConditfonQueryablel)
GetQueryain

this.MogleConditionRepositony '

<<retums>

FirstOrDef ault <ModuleCondition:>
>

FirstOrDefzult
<retum>

G_ett;s;rC;n;;U; Q:e;a;le_ ___________________

this. GetUiserCondition Queryablel)

GetQueryable
>

this. LserCon ditionR spository. GetQueryabie()

<<retum>>

FirstOrDef ault <UserCondition:»
»

FirstOrDefault (= Username == yssmame)

<retum>>

GetUserAQueryzble

this. GetUserAQueryablel)
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3.4. Detekcepr ob |l ®mT

Vit ®t o | 8§8sti procesu softwarov®ho reing
kt embml obBlo¢ fotjvel vsyst ®mu

341. Cirkul 8rn2 reference

Prvn2 chyba byb# djagt gbBuaNg®B®dbdyakgu adn
je vidpDt zbyt eCons@atisnp o §tabulkouUsea.b ul k y

Kcirkul 8rn2 refer epS2ipavd Id a tkadby§ zni e vdhoocdhn
svazbami, tj.sc i z 2 mi kK1 2] i mezi tabul kami. Jedns§

odkazuj2 dvhD R$SbomaAdagtuyt ampid wkaz t abul ek n
|l ehcetadmuzt gk se jejich obsah stane neko

Kagdl s tpuod enret’@smp8adg s ev®bovs&nmpdah®hpr §vo

na konzultaci, d2ky kter® se mu sn2g?2 pe
stal 2, pokuGbnsttatidne & p b u tluBoudserModule , Kkt er §
sama obsahuje Ubsez? Kkl 2] na tabul ku
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Obr.32-Dat ab8zovl di

RepetiicnConsuitaicoFenaity- Int
~ OpenBlcckPenaity: Int
~ TestPedodRilled: bit

s
|+ PK_UserConaioninvachan




3.4.2. Duplici t n?2 registrace metod

Dal g2 chyba byla nalezena pSi zkoums§
Obr 8x.k3s je zn8§8zornhNn diagram tS2d pro | §s

Q ModuleCondition g
|

UserCard

Consuitation

Result UserCondition

Obr.3.3-Obj ektagfam pro | §st zkougky

F 2 d2 cPestDagCordraller obsahuje zbytelnou refel
t S 2Rbom kt er 8 | e TeetDaySewite2 . sISUu@hynN tak,
TestDayService obsahuje zbytelnou UseAer eher 8npe
soul §stUserSevicegby Jak | ze vidnDt, oOdeechpair Skl
d2l112m chybg&m jig pSi vivoji syst®mu, ni l
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343. Nevhodng8 skl adba met od

Posledn?2 typ chyby, kterlT se podaSilc
datov®seBS2dgm2sto toho, abyp Sseedcvhyouzd?ih oo vzo?
NaObr §zku 3.4 je vidnDt szekvanhhPDA®l 8énigaan
aplikace zvan® email y.

——

S S St
e R S N
aRE S Rt s e

S et S R
e et D

3 17} Aok
o e e A

R G
pto o

I

-1

Ob}.3.4-Sekven! nprdi bgstaamemaily
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344. Nevhodn® zSQth8zen? s

Vdruh® | §sti detekce chyb bylo tSeba :
dosahuje sl ab8scthi vz kkoongkk ywkSi hd@agdeé&hgz st u
zkougku.

VhodnTm Segen2m se uk8§8zalo poudgit?2 pro
vikon dan® | §sti aplikace. Profilovac?
provg8§d2 pogadovanou akci a mRS2 | as jedn

Pomoc?2 t®to metody seYsnmik ppordoabSielnoatad dchk
s y s t MetodaUpdateUserTestDayModule zpracp8BhB&8gen2 st
na zkougku, konkr®hhnpPepSiPmo8 kkmMmdTj ¢ dma tol |
vi 8mci | e hpr @VS§ dhid rBa) esmBahane kilddad € ol ch o me z u
podm2\Vie&mci f®@dop®kbpntrol byl nal ezen ne\
zpTsoboval velkou | asovou prodl evu.

Na Obr8§zku 3.5 mTgete vidhRt nalezenl
naziougku.
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4 ¥ 6947 % ProcessRequestMotification = 48 366 ms » 51 calls « Systern.Web.Hosting.PipelineRuntime.ProcessRequestMotification(IntPtr, IntPtr, IntPtr, Int32)
Ok 32,87T% Login » 22887 ms « 4 calls « Web.Controllers.LoginController.Login{Loginhodel)
“Ak %5 10,50% ExecutePageHierarchy « 7308 ms « 7 calls » System.Web. WebPages.WebPageBase ExecutePageHierarchy(WebPageContext, Text\Writer, WebPageRenderingBase)
8,84 % SignOnUserTestDay « 6134 ms = 1 call » Web.Areas.UserB.Controllers.TestDayController.SignOnUserTestDay(Ilnt32, String, [Enumerable[String], FermCellection)
[ 4 523 % UpdatelserTestDaylUserModules » 3840 ms » 1 call « AmlService. TestDayService UpdatelserTestDayUserModules{IEnumerable[5tring], [Collection[UserModule], Int32, String)
2,75 % UserCanApplyForModule » 1914 ms = T calls = Amlservice TestDayService. UserCanbdpplyForModule(UserfMedule, Int32, IEnumerable[lnt32])
B 0,27 % FirstOrDefault « 190 ms » 2 calls » System.Ling.Queryable. FirstOrDefault(|Queryable[T5ource], Expression[Func[T5ourceBoolean]])
P+ 0,22% Tolist » 133 ms = 1 call = System.Ling.Enumerable. Tolist(lEnumerable[TSource])
B 0,07 % FirstOrDefault » 50 ms » 1 call » Systern.Ling.Queryable. FirstOrDefault{lQueryable[TSource])
=-0,00 % 38 functions hidden = 2 mstotal = 239 calls total
Ok 217% Save » 1310ms « 1 call = Repository. UnityOfWork.Save
B 0.80% Info » 360 ms « 1call » Utility.Logging. MLog. MLogLogger.Info(String, Object([])
0,32% Getlserd » 223ms « 1call » AmlService.UserService.GetUserA(String)
B 0,26 % SingleOrDefault » 179 ms » 1call « Systern.Ling.Queryable. SingleCrDefault(lCQueryable[ TSource], Expression[Func[TSourceBoolean]])
0,03 % UpdateUserTestDay » 22 ms « 1 call = AmlService TestDayService.UpdatellserTestDay({UserTestDay)
P = 0,01 % TryUpdateModel » Tms « 1 call « System.Web.Mvc.Controller. TrylUpdatefModel(TModel, String, String[], String[], IValueProvider)
=-0,00 % 25 functions hidden = 2 mstotal = 42 calls total
1,80 % GetStartPage « 1232 ms « 7T calls « System. Web. WebPages.StartPage.GetStartPage(\WebPageRenderingBase, String, [Enumerable[5tring])
1,28 % SignOnUserTestDay « 891 ms « 1 call - Web.Areas.UserB.Controllers. TestDayController. 5ignOnlUserTestDay(String, Int32)
1,09 % GetRolesForUser » 760 ms « 16 calls » CodeFirstMembershipSharp.CodeFirstRoleProvider.GetRolesForUser(String)
0,70 % get_CodeCompilerType = 438 ms « Q@ calls « Systern.Web.WebPages.Razor. RazorBuildProvider.get_CodeCompilerType
0,68 % GetService = 474 ms - 35 calls - Autofacintegration.Mvc.AutofacDependencyResolver. GetService(Type)
0,49 % SelectTestDayUsers = 338 ms - 10 calls - Web.Areas.UserB.Controllers. TestDayController.Select TestDayUsers(Int32)
0,34 % ProcessRequest - 236 ms » 5 calls » Telerik.Web.Mvc.nfrastructure HttpHandlerBase.ProcessRequest(HttpContext)
0,15 % GenerateCode » 104 ms » 9calls » Systemn.Web.WebPages.Razor. RazorBuildProvider. GenerateCode(AssemblyBuilder)
0,15% Index » 104 ms - 1call - Web.Areas.UserB.Controllers. TestDayController.Index
0,14 % OnActionExecuted » 95 ms « 11 calls « Telerik.Web. Mvc.GridActionAttribute. OnActionExecuted (ActionExecuted Context)
0,12 % GetEnumerator » 22 ms = 1 call » System.Data.Entity Infrastructure. DbQuery™1.GetEnumerator
0,06 % OnApplicationPostResclveRequestCache » 41 ms » 46 calls = System.Web.WebPages.WebPageHttpModule.OnfpplicationPostReschveRequestCache(Object, Eventfrgs)
0,05 % BindProperty » 33 ms » 16 calls » Utility.CustomPropertyModelBinder.BindProperty{ControllerContext, ModelBindingContext, PropertyDescriptor)

T obr.35-Kriti ckirousdlov§nz

LUT Yo LEEMICES = DMS = 4 Calls = AutotacintegrationVvoAUToTacUependencyResolver. DEtservICes| | ype)

0,01 % OnActionExecuted » 3 ms » 24 calls » Utility. MessageTransferFilterAttribute. OnActionExecuted(ActionExecuted Context)

0,01 % CreateGuid » 4ms » 2 calls » Systern.Runtime.Fx.CreateGuid(String)

0,01 % |sValidationEnabled » 4 ms » 24 calls « Microsoft.Web.Infrastructure.DynamicValidationHelper. ValidationU tility.|sValidationEnabled (Http Context)
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Probl ®m tedevépdn®mald@®e h8peazem a n8§s
mani pul ac? s daty. Visledng§8 kolekce dot
podstatnou mBDrou zv Ntdgootvaazlua njeebjy?l av epl Sii kpoos
tabulka a § | kagd®m proch8zen2 visledn® kol ekoc
dotaz do datab8ze, ab$8dkBtneép Piogajdewva@nt

Postigenou | 8st neefektivn2ho k-du mTq

var notFinishedUserModules = this.GetUserModuleQueryable()

.Include(s => s.Results).where(s => s.Username == username)|.ToList();

foreach (var notFinishedUserModule in notFinishedUserModules)

1

var module = this.ModuleService.GetModule(notFinishedUserModule.ModuleId);
notFinishedUserModule.Module = module;

if (currentSelectedModulelIds.Contains(notFinishedUserModule.Module.ModuleId))
1
// modul se zapisuje
if (loriginalSelectedUsertModulelds.Contains(notFinishedUserModule.Module.ModuleId))
{
// kontrola, zda je mozne zapsat modul na zkousku
if (this.UserCanApplyForModule(notFinishedUserModule, testDayId, currentSelectedModuleIds))
{
userModules.Add{notFinishedUsertModule);
}
else
{
successApplication = false;
¥
}
}
else
1
// modul se odepisuje
if (originalSelectedUserModulelds.Contains(notFinishedUserModule.Module.ModuleId))

if (!this.ModuleHasDependentModule (notFinishedUserModule, currentSelectedModulelds, false, removedUserModulelds))

1
successApplication = false;

}

else

{

var result = this.ResultRepository.GetQueryable()
.5ingleOrDefault(s => s5.TestDayld == testDayId & s.UserModuleld == notFinishedUserModule.UserModuleld);
if (result != null &% result.Score == @)

this.ResultRepository.Delete(result);

}

if (result == null || result.Score == 8)

{
}

userModules.Remove (notFinishedUserModule);

Obr.3.6-Kr i ti c-kil- d¥s e k

35. Anallza probl ®mT
Nezbytnou s qudiesiso?t war evh®henT rstv? po

problematick® | §stdogldd ok ma bin ®jpkse jca t , pr
vyvarovat do budoucna.
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351 Neexi stuj?2c? dokumentace

Probl ®my csiprokjuel n8& ng referenc? byly zp
pogafawki pTvodn2ho ztad®w?2. g&zhbihNédeéem vk vo
vytvg§Sena ¢§8§dn8& dokumentace, neexistoval
kt erplomboyh]l tento probl ®m odvr §tit.

352. Gpatnl pracovn2?2 postup

Probl ®m, kterlT jsem mézhr kwalegpdsmebheo®
ak ve gkol e, j e to, ge si Ssvou pr 8ci r
zablTvg&me skoro cell den. Dalg2m probl ®m
se nikdo moc neRmbhegi ddpreompgle. v

~—+

VNt gi noair ara&kt qrr op Siyidjei ndkoo up roSkcied aa psr ac
hodin bez pSestsg§vky. Nen?2 se potom | emu
neviDdomD udhDI 8 spoustu chyb, kter® by ji.l

353. Nedostatek testovac2ch dat

Posledn?2 typ proll ®@mt kasepli esbmt jwae m
gkol n2ho syst®mu techni kT a pilotT byl n

Po t®, co byla aplikace hotov§, zal a
apli kace nab2z2. Vgechny dr obn& epsrtoobvl8@mny
nal ezeny, byly odstranDny. Proto pro mDb
dvou mRDs2c2ch ozval, zda by neglo urych
zkougku.

Profilovac? n8stroj skutel nDkapitdldal i | |
344 Pro mnD bylo z8hadou, prol jsem tento

CelTm probl ®mmspgk2ygabmoembdti kvel mi m81| o
na kterTch se neeSQedotadzermapojevk - d pracuj 2c?2

36 N§vrh Segen?

Po nalezen2 vgech nedostatkT aplikace
Segen?, kter® vgHeg?2 ceha®Rapt okla®m @& ne | ¢

VpS2gt2m projektu tedy r ozhodjn2lc 2nheod 0 p
Segen?, doldu & p nzeinci kal espoR | 8stel ns§ d
probl ematickou | 8st.

BNhem jpg §c$eba stanovi:t a dodr govat C
kter ®m budou vymezeny &dp8otvkiRd 2a n¥al eo to8z®k up
kva i tu a efetedyzvolkiut pnB®icaki evhodnl pracov
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kolegy byl velkTm pS2nosem Seg2c?2 tuto
jmenuje Pomodord&St out o techni kou jsem se sezn§8mi
kterl jv&npawagepghepg2eh Ilpeolg® amEg wbITi ve .

Po odhal epéj eam®bgkt i 8Q@L2dotgzamag P o spot Seb

pSij2t na to, prol tento neefektivn?2 k- d
spol 2twarl, wWe dispegmcmNjekh vel mi m8l o testov
tento nedostatek nijak viraznhD neprojevil

37. Apl i kace zmDn

Pro dat ab §z o vthbulky Comsyltaiom boydlstz anhDn ci z 2
Usernamea t2m i vabWbdera rPa ot &P wlkkEn?2 pokaSebnT c
Consultation poug?v at tabalpulsesModule s kter8 je sama
stabulkouUser p Se s dUseznamek | 2 |

Pro diagram tS2d | §8st zkolugdkeyc 2 b ytl S
TestDayController na dat oRmm tN§2ndtu S2d2cSebis8da
datazes | u BebtDayService . St e n[ledtDaySendceu ghbhad@ nad§8l e

neobsahuje pS2mo véaéstAy Bhe datyomgéd v § It 8§ blw
UserService

D2ky sekvenln2mu diagr aonduhagre;m?2]| dtyt e
vol fhetdddat ad \S®UsggB. Toto vol §n2 bylo odstr

EmailController Vyug?2vsg tpBcehdtcoh ozeethoz vol §n2, | 2
SQL dotaz do databg8ze.
Ffegé&kmid ti c kuhpol sedbek 2 c 2 | asov® prodl ev

student a snpao lddkdoaupgl knuDn2 podm2nky pro zkr 8¢
ur| em@okh8zen2 a pSipo|SOhcto tpaozgua.d oNa n@b rt &
mTgete vidhDtavhial @bim®PzBege2nd8 vislednl efe
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var _notFinishedUsertodules = this.GetUserModuleQueryable()
.Include(m => m.Module)
.Include(s => s.Results)
| .where(s =» s.Username == username && (!s.Results.&ny() || s.Results.All(t =» t.Score < t.MinScore))).ToList();
foreach (var notFinishedUserModule in notFinishedUsertodules)

{

if (currentSelectedModulelds.Contains(notFinishedUserModule.ModuleId))

// modul se zapisuje
if (loriginalSelectedUserModuleIds. Contains(notFinishedUserModule. Moduleld))

// kontrola, zda je mozne zapsat modul na zkousku
if (this.UserCanApplyFortodule(notFinishedUserModule, testDayId, currentSelectedModuleIds))

{
}
else

{
}

userModules.Add(notFinishedUserModule);

successApplication = false;

}

else

// modul se odepisuje
if (originalselectedUsertodulelds.Contains(notFinishedUserModule.ModuleId))

if (!this.ModuleHasDependentModule(notFinishedUserModule, currentSelectedModulelds, false, removedUserModulelds))

: movedUsertioduleld

}

else

{

successApplication = false;

var result = this.ResultRepository.GetQueryable()
.5ingleOrDefault(s => s.TestDayId == testDayIld &% s.UserModuleld == notFinishedUsertodule.UserModuleId);
if (result != null &% result.Score == @)

this.ResultRepository.Delete(result);

1
if (result == null || result.Score == @)

userModules. Remove (notFinishedUserModule);

Obr.3.7-Kr i t i c-lopravails e d
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4 F 85,24 % ProcessRequestMotification = 21482 ms » 43 calls = System.Web.Hosting PipelineRuntime.ProcessRequestMotification(IntPtr, IntPtr, IntPtr, Int32)

Ok 32,64% Login » 2226ms » 1call -
15.36% SignOnUserTestDay = 3872 ms = 1 call = Web.Areas.UserB.Controllers. TestDayController.SignOnUserTestDay(Int32, String, [Enumerable[String], FormCollection)
[T 4 10,30 % UpdatellserTestDayUserModules « 2535 ms « 1 call « AmlService TestDayService UpdatelUserTestDayUserMedules(lEnumerable[String], |Cellection[UserMadule], Int32, String)

b . . .

Web.Controllers.LoginController.Login(Loginfodel)

I 7,90 % UserCanApplyForModule » 1981 ms » 7 calls = AmlService. TestDayService UserCanApplyForModule(UserModule, Int32, IEnumerable[Int32])
P ¥ 1.21% Tolist = 306 ms = 1call = Systemn.Ling Enumerable, ToList{IEnumerable[ TSource])

I 0,92 % FirstOrDefault »

ms = 2 calls » System.Ling.Queryable.FirstOrDefault(|Cueryable[TSource], Expression[Func[TSourceBoolean]])

P 0.21% FirstOrDefault = 52 ms = 1 call = System.Ling.Queryable. FirstOrDefault(iCueryable[TSource])
= 0,01 % OrElse = 1ms « 1call « System.Ling.Expressions.Expression, OrElse(Expression, Expression)

AT A

2,75% Save » 693 ms » 1 call - Repository.UnityOfWork.5ave

0,96 % Getllserd » 243 ms » 1call = AmlService.UserService GetlserA(String)

0.85% SingleOrDefault » 215 ms = 1 call = System.Ling.Queryable.SingleOrDefault{|Queryable[TSource], Expression[Func[TSourceBoolean]])
0.36% Info = 92ms - 1call - Utlity.Logging.MLog.NLoglogger.Info(5tring, Object(])

0,05 % UpdateUserTestDay = 14 ms = 1 call = AmlService TestDayService. UpdatellserTestDay(UserT estDay)

P ¥ 0,03% TryUpdateModel = Tms = 1call - System.Web.Mvc.Controller. TrylUpdateModel(TModel, String, String[], String[], IValueProvider)

0,00 % 25 functions hidden = 1 mstotal » 48 calls total

5 14,43 % ExecutePageHierarchy » 3637 ms » 4 calls » Systern.Web.WebPages. WebPageBase.ExecutePageHierarchy(WebPageContext, TextWriter, WebPageRenderingBase)

4,19 %
2,44 %
1.75%
1.29 %
0.69 %
0,45 %
0,41 %
0,33 %
0,14 %
0,12 %
0.11%
0,11 %
0,04 %
0,03 %
0,03 %
0,02 %
0,02 %
0,01 %
0,01 %

0,01 %
0,01 %
0,01 %
0,01 %
0.01 %

SignOnUserTestDay = 1036 ms = 1call » Web.Areas.UserB. Controllers. TestDayController 5ignOnlserTestDay(String, Int32)

GetRolesForUser = 614 ms = 15 calls = CodeFirstMembershipSharp.CodeFirstRoleProvider. GetRolesForllser(String)

GetService » 440 ms » 26 calls » Autofac.Integration.Mve. AutofacDependencyResolver.GetService(Type)

SelectTestDayUsers = 326 ms - 10 calls » Web.Areas.UserB. Controllers. TestDayController. SelectTestDayUsers(Int32)

ProcessRequest = 173 ms « 3 calls » Telerik Web.Mvc.Infrastructure. HttpHandlerBase.ProcessRequest(Http Context)

Index = 112 ms = 1call » Web.Areas.UserB.Controllers. TestDayController.Index

OnActionExecuted » 102 ms « 11 calls = Telerik.Web.Mvc.GridActionAttribute. OnActionExecuted(ActionExecuted Context)

GetEnumerator » 24 ms » 1 call » System.Data.Entity.Infrastructure. DbQuery™1.GetEnumerator

BindProperty = 36ms » 4 calls - Utility. CustomPropertyModelBinder.BindProperty(ControllerContext, ModelBindingContext, PropertyDescriptor)
OnApplicationPostResolveRequestCache » 30ms » 38 calls = System.Web. WebPages WebPageHttpModule. OnApplicationPostResolveRequestCache(Object, Eventfrgs)
Select » 28ms » 1call - Web.Areas.UserB.Controllers, TestDayController. Select

GetStartPage = 27 ms » 4 calls = System.Web.WebPages.StartPage. GetStartPage(WebPageRenderingBase, String, IEnumerable[String])

74 functions hidden « 11 mstotal « 721 calls total

GetServices = 9ms = 4 calls » Autofac.Integration Mvc AutofacDependencyResobver. GetServices(Type)

OnBeginRequest » 7ms » 38 calls » MicrosoftVisualStudio.Web.Pagelnspector.Runtime. Tracing. SelectionMappingExecutionlistenerModule. OnBeginRequest(Object, Eventfrgs)
IsValidationEnabled » 3ms « 18 calls = Microsoft.Web.Infrastructure, DynamicValidationHelper ValidationUtility.|sValidationEnabled (Http Context)

OnActionExecuted » Sms - 18 calls - Utility. MessageTransferFilterAttribute. OnActionExecuted{ActionExecuted Context)

CreateTransientScope » 3ms » 18 calls » System.Web.WebPages.S5cope ScopeStorage. CreateTransientScope

OnEndRequest » 3ms » 38 calls - Autofac.Integration.Mvc, RequestLifetimeHttpModule, OnEndRequest(Object, Eventfrgs)

Obr. 3.8-Kritick T uepeaka-pr of i | ov § n 2

SetTraceSource = 2ms » 1call « Systern.Runtime.Diagnostics, DiagnosticTraceBase, SetTraceSource(TraceSource)
OnEndRequest « 2ms - 38 calls » System.Web.WebPages.WebPageHttpModule.OnEndRequest(Object, Eventfrgs)
OnActionExecuting = 2ms = 11 calls = Telerik.Web.Mvc. GridActionAttribute, OnActionExecuting(ActionExecuting Context)
WebAssetHttpHandler..ctor = 1ms » 3 calls » Telerik.Web.Mvc.WebAssetHttpHandler..ctor

get_Form = 1ms = 14 calls = SysternWeb.Helpers.UnvalidatedRequestValues.get_Form



3.8. Implementaces of t wasps ®®@oeut evc K® dopr av

Vzhledem kvel k®mu rozvoj i sof ewacb®IT dps:
zal §tkem 80. Il et, bylo potSeba nhRjak®ho
Vzhledemkt omut o faktu byl -7 v@PSe@mr daombuyv @e vty l
| etecklT ch pal ubro@zpho hd esltu®m vdddyYbs€&n2 | ej
Tento dokument byl pozdM9, gpedqi2fSiekujo? ad?o |
softwarov® syst @nmey.p oPkoudsl 2em td®ot ko§ znaotr, myg e Gk
a pilotT dle part@aB6osphRukéaden®Hdaradpw ao
vIi eteck®rd&angri aywlowesu sof tVehkedemid @ hcce nrl eni2 g «
podm2nk8m nebyl a nejI7TROEMI2Qkedisgonct. ma nor my |

3.8.1. C2 | e

Gkoln2 syst®m t®ahniBlT neandyso®f wdbemnt
i mpl ementovanl na palubh letadla, ale d2
pak sv® znaleseck@pUdbhphup¥Dy Pokud by byl
chybovi, mohl by tak nepS2mo zapS2|init |

Hl avn?2 m ®&#&koo ||e8ns tti tedy bude poskytnout
vot 8zce bezpel masduip,0 glatde neft yobvu® ez yTsobi | os

382. Poruchov® stavy

Kompl etn2 pSehled vgech katp$%oglidgmpioah
pSedpi sech ar ipSlreacdhn,2 cpho rneadtne? m o-bAMgbo2 k u  F
vporadn2m mat-2808l vue AMAaNAS pS2padnich zm
poruchovich vztahTcjhsdou ppdeadnraehematzr i §
se dobNt ht o kategori 2:

a) KatastirPaf ich® v ® st pwokrhid&md8a2 DbDezpeln
pSistg§nz2.

b) Ri zi kov®/ VePomuczlBovw@® n®t avy, kter® by s
nebo schopnost pos§dky zvlI §dnout nepS§S:

c) Z8vaiPo® uchov® stavy vbdbppePnkhksetsnhgba
zpTsobil ppttim2nk&Bm khorguj2c2m vikonno:

d Nez §viaRjonr@Ruchov® stavy, kter® by virazr
NapS. bRgng&8 zmhDna | etov®ho pl §nu

e) Bezvlivui Poruchov® stavy neoyvlstiletaBarjeBoc2 pr
schopnost poss8dky.
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383. BrovnnD kritil|l nost.i

DTl egitou soul 8st2 bezpleé¢éhesk® dopt aval
definice Yrovn?2 kritilnosti. BrovnD kriti
softwar ep tSd rsilda n 8lvA 2nm ved rathcThm. Kagd§g Yr
definuje, jak se mRn2 YroveR p/sgad®awkyyn ap rc
osviNd| en2 zkpaTtseoghoirlic®estgorsuchovich vztahT.
Yar ovnD kritilnost.i

a) DProveRSAft war e, nehahoa®@oms§lby mnDI| o
katastrofickl poruchovli stav.

b) ProveRS®f t war e, j ehog anom8|l n?2 chovs§g
rizikovi/velmi v8&8gnl poruchovl stav.
c) ProvdBo€t ware, jehog anomslln2dedkh czv8&naz(

poruchov] stav.
d bre®iSoftware, jehodg anom§|l mew@hbv§gn:2
poruchov] stav.
e) ProveéBoEt ware, jehodg anom8ln2 chov§gn?
zpTsobilost | etadla nebo pracovn2z z§t |

384. Spl nDm oxc?AS|[vivs | ost i nsti Yr ovni K
softwaruvr § mci softwarov®ho reingenl

Pro kompletn?2 poeklaedjv9geécmat aBlleel ed
givotn2ho c¢yklvitsd anfsat wjae jui cvh  Yar ©moiN krrd dd d
softwarov®ho reingeRBaetyt VA: s8plpmlir2vept bk
vz8vislosti na YrovnBEmkafittwdmomw®h o srod it whae
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Z8vDDr

Hl avn?2m kol em m® di pl omov® pr8g8ce byl

reingenlrstv2 a uk8zat |jeho prlankotui csko®u | v8ys
pSestavby kagd®ho softwarov®ho syst®mu |
program8tor postavenl pSed tuto probl ema:

Proces softwarov®ho reisigangkelt w2z Byk
techni kT a piMro8m dlo&kumant @&6e byl o tect
ingenirstv2 vytvoSeno celkem 260 diagram
pohled na syst®m a vytv§gSej 2scrraczhg 2d oosrtiaet ne
vr §mwuddarcédz g2 Sen? systo®mowp.r aZ8§mowdiRbdog r
syst ®mu, okdhearl® nbyylpjost upnl m vsyotfvt&iwSaerno?vn® hd
syst ®mu .

D8l e podle pogadavkT majitele byla o
kpSi hl §8gen?2 studenta ndamn®ol§aasSsekadykpgi hp
cog pSe3ds tzalveupjgeen2 oproti pTvodn2mu n§vr h

Vdnegn2 dobRD, kdy v2ce pSiblvg syst ®r
pSedDnl at , neg tDNDch, kter® jsou zc%2la no
vDnovat nemal ou pozornost.

Vrg&mc procesu softwarov®ho reingenlrs
gkol nZ2ho syst®mu tedlnielc’k®a dpiplratvD.dl e p

Softwarov®mu reingenirstv2 se nevyhne
jej pouze viraznhD odd§lvietR pewv®idi eml mdd a8
vzor T, met odi k, postupT, techni k a tak®
t Seba mysl et | na to, Bedsecwousofawatr onid}
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Seznam pS21oh

PrcLOHBpANNDN2 cZI8BTViplocesi] nkar iY4 i rBommgti i s
softwarov®ho reingenlirstv?

Pr ¢ L CBdBiagrambal k T

PFéLOBMADI agramy tS2d

PFELOMA Objektov® di agr amy

PF € L CEdBiagramy aktivit

PFréLOMHADI agramy pogadavkT

PFELO3BADIi agramy pS2pad T ugit?

PF ¢LOHBagramys| edov8&8n2 pogadavkT

PFELAOHAKomuni kal n2z diagr amy

Prc¢LAQHASekven| n2 diagr amy
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PF¢éLOHSpPANNN2 c2Z48vipsrlioxcsetsiT wva Y%rovnEgmkri sof nwatov®bodt warmgenlrst v

Legenda:
# -Tento c21 m§ blt splnPn nez8&visliImi subjekty
X -Tentjoecspl niDn
-Spl nNDn?2 jtehpowmechiemo na YWwsudku gadatele
S -Tento c2Jr §nmcispsloflmvar ov®ho reingenlrstv?

N -Tento opnitvrnSericie softwarov®ho reingenlrstv?

Tabulka2-Pr oces pl 8novs8§n2?2 softwaru

Z8vazl Spl nmrgon
cz | dl e Y% softwar Pozn8mka
softwaru reingen
g |Eitnnosti vivojovlich a p X S VytvoSen2? modelu sys
definovsg8ny.
o |PSechodovs krit®ria, vz X S Vyt wméSenodel.u syst ®ml
procesy jsou definov8ny
3 |[ProstSed? ¢givotn2zho cyk X S VytvoSen? modelu sys
4 |Dopl Rkov® Yvapbtgz. j sou vz X S VytvoSen2? model u sys
5 [Normy pro vIivoj softwar N Software je jig vytyv
6 |Softwary ® pl 8§8ny jsou defin N Software je jig vytyv
7 |Softwarov® pl 8ny jsou Kk N Software je jig vyty

A-1



Tabulka3-VI voj ov® procesy softwaru

Z8vaz/Spl nmbrgoan
c2 | dle % softwar Pozng8mka
softwaru rei ngen
Vysoko%r ovRov® pogadavk X S Vyt voSen?2aktidti agramT
1 - P
Odvozen® vysoko%rovRov@ X S Vyt voSen?2ktidti agr amT
definovs8ny.
Architektura softwaru | X S Vyt voSen?2 dikalgcrha mTS 2adn.
N2 zkow%r ovRov® pogadavky X S Vyt voSen?podjiaadqarvaknT
2 1 > .
Odvozen® n2zko¥% ovRov® X S VytvoSenz diagraml po
vypracovsgny.
~ e 2 i .
Zdrojovl k-d je vytvoSe X S PSeps_§n I 8st k- duap
zkougku.
Spustitelnl c2lovl k-d . .
vczl ov@®m pol2tali X S Apli kace jig bDg na

A-2




Tabulka4-OvNSen2 vIistupT procesu tvorby pogadavkT
Z8vaz/Spl nmbrgon
c2| dl e % softwar Pozng8mka
softwaru rei ngen
Vysoko%r ovRov® pogadavk - ) .
pogadavkTm na syst®m. X S VytvoSen di agramT s
Vysoko%r ovRov® pogadavk X S VytvoSen2 diagramT ak
1 Z «
Vysoko¥%Wr ovRov® pogaddwk X S Aplikace jig bngz na
pol 2tal em.
Vysoko%r ovRov® pogadavk X S VytvoSen?2 diagramT sl
Vysoko%r ovRov® pogadavk N Software je jig vytvo]
Vysoko%r ovRov® pogadavk - ) .
kpogadavkIm na syst ®m. X S VytvoSen di agramT s
Al goritmy jsou pSesn®. N Nen2? soul 8st?2 softwar

A-3
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Tabulka5-Ov®en2 vIistupT procesu n8§vrhu softwaru

Z8vaz/Spl nmbrgoan
cz2 | dl e Y% softwar Pozng8mka
softwaru rei ngen
N2 zko%r ovRov® pogadavky : ) .
vysoko%rovRovIim pogadayv X S Vytvosen diragramf sl
N2zko¥r ovRloy ® 9oy apéesn X S VytvoSen2 diagramJ] po
2 1 - . 2 ‘
N2 zko¥r ovRov® pogad?alvkw X S Aplikace jig bngz na
pol 2tal em.
N2 zko%r ovRov® pogadavky X S VytvoSen?2 di apgrgaandTa vskl]
N2 zko%r ovRov® pogadavky N Nen2 soul §st?2 softwar
N2 zko%r ovRov® pogadavky : ) :
kvysoko¥%rovRovim pogada S Vytvosen diragramf sl
Al goritmy jsou pSesn®. N Nenuls8§st 2 softwarov®l
: : L
Arc‘:hltektura \SYWAs g leo & ant N s Aplikace jig bngz na
pogadavky.
Architektura softwaru | S VytvoSen2 model u syst
Architektur aed od8% lw@av lumj X S Aplikace jig bng2z na
pol 2tal em.
Architektura softwaru | X S VytvoSen?2 model u syst
Architektura softwaru o N Nen2? soul 8§st? softwar
Neporugenost hranic roz X S Pougit objektovl pS2s

A-4



Tabulka6-OvNSen2 vIistupT procesT k-dov§§n2 a integrace

cz| Z8vaz/lSpl nmbrgaon Pozn8mka
dl e Y softwar
softwaru rei ngen
Zdrojovl k-d vyhovuje n . )
pogadavkTm. X S Vyt voSen model u syst
2 |Zdrojovl k-d vyhovuje a X S VytvoSen2z model u syst
3 [Zdrojovl k-d je ovRhRSite X S VytvoSen2 model u syst
4 |Zdrojovl 2ld-8d nod pn@wm. N Nen2 soul 8§st2 softwar
5 [Zdrojov] k- d n2ezkoYarsoowRy . ) .
pogadavkTm. X S VytvoSen di agramT po
Zdrojovli k-d je pSesnl " S BNDhem programovgn2 by
Yapr avu k-du.
Vi stup procesu integrac X S VytvoSen2z model u syst
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Tabulka7-Zkougen2 vistupT integraln2ho procesu

c2 | Z8vaz/Spl nmbrgoan Pozng8mka
dl e Y softwar
softwaru rei ngen

Spustitelnl c2lovIl k-d

bogadavkTm. X S VytvoSen2 model u syst

Spustitelnl k-d je odol . )

vysoko%rovRovIim pogadayv X S Vytvosen model u syst
- i 2 T . 7

?g;;ggii%&l c*lovl k-d X S VytvoSen2z model u syst

Spustitelnl c2lovIl k-d - )

n2zko%rovRovim pogadavk X S Vytvosen model u syst
. - 2 , -

?glug:iﬂtglm.nl celovlokld X S Apli kace jig bnRng?2 na
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N

Tabulka8-OvNSovgn2 visledkT procesu ovRSov§gn

c2 | Z8vaz/Spl nmbrgoan Pozng8mka
dl e Y softwar
softwaru rei ngen

Zkugebn2 postupy jsou s N Nen2? soul 8st? softwar
VIste(tkk_ougek j sou spr 8§\ N Nenz soul §st2 softwar
vysviDtlitel n®.

2 1 - T
Pokryt vysoko¥r ovRovlI c N Nen2 soul §st2 softwar
dosageno.

2 2 1 - T
Pokryt nzzko%rovRovI ch N Nen2? soul §st2 softwar
dosagen
Pokryt2 struktury softw ) )
pokryt2 podm2nek/ rozhod N Nen soul §st sof twar
Pokryt2 struktury softw ) )
rozhodnutd) je dosagen N Nen soul §st softwar
Pokryt2 struktury softw ) )
pS2kazT) je dosageno. N Nen soul §st softwar

2
Pokryt struktury S(‘iaftet:h/\ N Nen?2| &sotu2 softwarov®h
a v S2zen?) je dosageno
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Tabulka9-Pr oces S2zen? konfigurace softwaru
c2 | Z8vaz/Spl nmbrgoan Pozng8mka
dl e Y softwar
softwaru rei ngen
Konfiguraln2 pologky | s X S VytvosSdn?t myst ®mu.
B§.Z.O\./® konfigurace jsou X S VytvoSen2 modul syst®
zajigtihDna.
- 2
HI §gen ngdostatk]’, zml X S Pougit?2 n8stroje YouT
zmDn a evidence stavu Kk
Ar c hi voyvh8lne2d,8v8§n2 a vyd X S Pougit2 n8stroje GIT.
Kontrola zavg8§dhDn2 softw X S VytvoSen2z modul syst®
F2zen2 prostSed?2 ¢givotn X S VytvoSen2 modul syst®
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Tabulkal0-Pr oces zabezpelov8n?2 jakosti softwaru
c2 | Z8vaz/Spl nmbrgoan Pozng8mka
dl e Y softwar
softwaru rei ngen
Je dos_ageno Jlstobty, ge # N Nen? sstci*uls8&of t war ov®ho
vyhovuj?2 schv8lenlm sof
Je dosageno jistoty, g¢ge ) )
givotnzho cyklu SW jsou N Nen soul 8st softwar
2
PSezkoum8n kompl etnost 4 N Nen? soul §®hd sef ngam
provedeno.
Tabulkall-Pr oces styku s certifikaln?2m org8nem
C2 | Z8vaz/Spl nmbrgon Pozn8mka
dl e Y softwar
softwaru reingen
Komuni kace a soulinnost ) )
certifi kal n2ohodautyg 8nem | N Nen soul §st softwar
ZpTsob splnhDn? pogadavk
pro Pl 8n softwarovlch a N Nen2? soul 8st?2 softwar
zpTsobil osti
Spl ndDn2 pogadavkT je do X S Vytvo Sen2 model u syst®m
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PrcLOBM®i agram bal 2] kT

| pkg A... J
[+ Funieni pazadaviy Diagramy pripadki wziti [ Databizov  diagram |
[_] + Nefuni&ni poZadavky 2 +Auditor [] * Address
+ Spravce +Cand
+ Student + CandModule
D& sledovani poz ki + Systémn D + CardUserModule
:I + Zadosti j + Zadosdti D + Gonsultation
(] + Emaily [_] + Emaily +Elmah_Emar
(] * Konaultace [_] + Konzultace + Email Template
j + Kwalifilace j +Kwalifikace D +Maodule
]+ Manual ]+ Manual [] *+ModuleCanditian
(] * Mistnosi [_] + Misinost [ +Resut
]+ Moduly [_] *Moduly D +Room
(] + Statistiky (] * Staistiky [] + TestDay
]+ stav ] +stav D +User
]+ umatel [ ]+ uzivatel [ +UserCand
]+ Ozet ]+ Ucet +UserCondition
j + Vydedky ] + Videdky D +UserMadule
] + Dousky ] * Dousky a [] + VserMaruleUserTestDay
D + UserTestDay
Diagram analyickjch sid | Sekvencni diagramy ‘ K &ni diagramy | D& aktivit
(2] + Auditor [ + Auditor (] + Auditor ]+ Auditor
j + Spravee _‘I + Spravce j + Spravee ;I + Spravce
] + Student ]+ Student ] +Student ] + Student
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PF & L O8:Miagramyt $2 d

class Analyticky model - zd... /

j+Hnme
j+Login

;|+me

+ EmailTemplate

[5] + ConfigSenvice
+MailSenvice

[5] + ModuleService
+ ResultService
[5] + TesDaysemice
[5] + Vsersenice

=l + Module
+ ModuleCondition

Areas

class Areas
UserA

UserB

+ Conirollers

j + Views

__l + Conirollers

j+\liew5

j + Canirollers

j+\liew5

UserA

class UserA
Conirollers

+ AccountController

+ CardRequesiConiraller
+ HomeController

.E.-? + ManualController

Views

[] + Account

j + CardRequesi
j + Home

+ Manual
+ StatusCaniroller + Shared
+ TastDayConiroller ——I + Slalus
:I + TestDay
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Controllers

class Controllers /
AccountController TestDayController
¢Propertye ¢Propertye
# MembershipService: IMembershipService # Logger. ILogger _
# UnityOfWork 1UnityOfWork # TestDayService: ITestDayService
# UserActivityLogger: ILogger # UnityOfWork: 1UnityOfWork
# UserldentityName: string - -
# UserService: IUserService - Contractlnvariant() : void
+ Index() : ActionResult
- Contractinvariant() : void - RefreshTestDays() : GridModel
+ Password() : ActionResult + Select() : ActionResult
+ Password(PasswordModel) : ActionResult + SignOffTestDay(int, FormCollection) : ActionResult
+ Personallnformation() : ActionResult + SignOnTestDay(int) : ActionResult
+ SignOnTestDay(int, Enumerable<string>, FormCollection) : ActionResult
StatusController card g I
ardRequestController ManualController
¢Propertye .
# CardService: ICardService ; PCr Zsp — t i/Ce dSeni + Index() : ActionResult
# ModuleService: IModuleService AICEIE, ICRIUEEED
# ResultService: IResultService # ModuleService: IModuleService
# UnityOfWork IUnityOfWork #  UnityOfWork IUnlt_yOfWork
# UserActivityLogger: ILogger # UserActivityLogger: ILogger
+ ApplyFroCard(int, string) : ActionResult - Contractinvariant() : void HomeController
- Contractinvariant() : void + Index() : ActionResult —
+ Index() : ActionResult + RequestCard(int) : ActionResult + Index() : ActionResult
- IndexSelect() : IQueryable<UserCardModel> Sl ACt'OnRe&fn .
+ Select() : ActionResult + SelectCardModules(int) : ActionResul
+ SelectResults(int) : ActionResult + ShowModules(int) : ActionResult
+ SelectUserModules(int) : ActionResult
Views
class Vie..
=== [Comtrteest | [fome |
+ Passwond + Index oy
E + Pesonalinfomnalion %‘9' owbodules E
= Shared [saws |
Ellmﬁ;x {Ma’m‘ Eflnﬂ
TestDay
E + Index
E + SignOnTesay
Account

class Account /

Password

Personallnformation
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CardRequest

Manual

Shared

Status

TestDay

Index

class CardRequest /

Show Modules

class Home /

Index

class Man... /

Index

class Shared /

UserALayout

class Status

Index

class TestDay

Index

SignOnTestDay
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C

ontrollers

class UserB .~

+ AccountControdler
+ CardControdl er

+ EmailController

+ HomeController

+ ModuleController

+ ResulisContmoller
+ RoomController

+ T edDayContdler
+ UserfAConiroller

+ UssiiConiroller

+ UserCController

+ CardRequestController
+ Consultation Controller

+ EmailT emplateControlle r

+ ModuleConditionControdler|

+ ModulesRe poitController

)

[:I + Account

i_—l + Card

i_—l + Emai

[:I + Home
i_—l + Module

i_—l + Realts
+ Room
j + Shared
_—I + TedDay
;I +UserA

j +U=iB
_—I +U=iC

D + CardRequest
[_] + Consuliation

D + EmailT emplate

D + ModuleCondition
2] + Modulesiepon

class Controllers

TestDayContoller UseraContoler Caracontoler
cProperty cPropert
# Logger. lLogger # CarsSenice: [Cardsenice 4 Carssence: [Carasenvce
# RoomRepostony: Repostary<Room> # CondionRepostony. IRepostory<UserCondtion> # ModuleSenice: IModuleService
# TeaDaySenice! TeaDaySenice # MemberhipSence. IMemberspSenice 4 Uniyomork IUnityowork
¥ UniyOWor 1UniyoWork # ModuleSenice: IMaduleService # Useractviytogger. ILogger
¥ Usersenice: IUserSenice ¢ ReaSevce: IReuiSence e
& Assgnstudent(nt) : ActionResult #  UnityOfWork  IUnityOfWork + Delete(int) : ActionResult
+ AsignStudentint, aing): ActionResul # Useractiytogger. ILogger ¢ camiosdn pctonvea
Contactinvanant( : vord # UsiSenice: lUmrSenice o
"+ Deleteny - ActonResit . ciones
. extRosl>) ActonReault| |- Contactnvarant) :void 5
g BT * Delete(aing) - Actonesut ~ ReffeshCards0 - Grdodel
§ Dt * DeletebserCardin,sing) : ActonResi + Select): AcionResit
1 Pammigneavening : ActonResit + Deleteusenvodule(, m): AcionResul + SelectCaraModuiesny : ActonResult
E e . i, ActionResilt | |+ Update(int. FomColleciion) : ActionResult
+  PrintPan6(int, int) : ActionResult +  EditUserCondition(string) : ActionResult + Upd: 3 -+ InD) : ActionResult
+  PrintResulis(int) : ActionResult * ;‘:;L:Owri?z:::;ﬁ‘v‘mq‘FovauHecnon) ActionResult
* RefiesTesays) - Grdhodel . jonies
+ Select): ActonReauit + InsenUssrAMode): ActonResut WodieCondiionContoler
+  SelectModules(int) : ActionResult +  InsentUserCard(string) : ActionResult
+ SelectTestDayUsers(ny) : ActionResult + InsertUserCard(int, string) : ActionResult B BOOR R G0
+ SignOnUserTestDay(siing, int) : ActionResult + InsertUserModule(sting, string, int) : ActionResult =
+ SignOnUserTestDay(int, sring, IEnumerable<siring>, FormCollection) : ActionResult + InsetUserModule(siing, sting) : ActionResult + UnityOfWork 1UnityOfWork.
+ SignOutTestDay(string, int) : JonResult +  PrintUserCard(sting, int) : ActionResult % P e
* Uptateqm, FomColleton) : ActonRes * Selec( - Actiones
N PR - Contractinvariant() : void
e o e S  ndex) : ActonResul
+ SelectuseModulesiint, string) : ActionResul jate(ModuleCondition, FormCollection) : ActionResul
AccountController UserCController UsergControll . ActionResult Lpdate (WoduieCondlon!FoenCollection) ActionRemIt
cPropertys cProperiye cProperiye
p p ‘ — ConsuttationContralier
# UnityOfWork. 1UnityOfWork #  UnityOfWork 1UnityOfWork #  UnityOfWork  IUnityOfwork Results Controlle
¥ UsaciviyLogger. Looger ¥ UscviyLogger. Logger % UssActuiyLogger, lLogger T} Cereriy
# Usendentigname: ing # UsmiSenice: IUserSenice # Usersemce: ILserSenice oo + ConsilationRepostory: IRepostory<Conultation>
& U (e # UnityOfWork 1UnityOfWork + ModuleSenice: IModuleService
- void Contactmvaran) - vord D TSy (e g s
Contactnvaran) - vad + elte(arng): ActonResuit + Delete(anng): ActonResit § B ey
+ Index) : ActionResul + Index) - AdtonResilt + Incext - ActonResit Bre———— § e s
+ Passuord) : ActionResul + Insen(UserChode) - AcionResit  nsen(UsereModel: ActonResul L e o
+ Password(PasswordModel) : ActionResult + Select() : ActionResult + Select) : ActionResult +  Select(int): ActionResult - Convactinvariant) : void
+_Update( : ActionResult + Upd ActionResult + Update(sring) : ActionResult + Update(int, ActionResull + Delete(int) : ActionResult
: et
+ Index). ActionResit
CardRequestController con + inson) : Actonet
EmailContoller W EEEEn RefreshConsultation() : GridModel
cProperive e ener e s +_selea)  ActonRelt
i EEnEmEE (EEE ey # EmailTemplateRepository: IRepository<EmailTemplate> % cPropertye
# WModuleSenice: IModuieSenice 8 R es # ModuleCondiieneposton + Emair Tempiae>
#  UnityOfWork 1UnityOfWork & bershipS IMembershipse oduleService: IModuleSenvice + UnityofWork 1UnityOfWork
lembershipService: IMembershipService UnityOfWork: 1UnityOfWork RoomController
# UserActivityLogger: ILogger 4 UnityoiWork IUnityOr : U*‘;Clwylnwﬂthﬂ + UserActivityLogger: ILogger
¥ Usersenice: 1UsrSenice B e T YT
* Unersenice: 10mrSennce Contaciinvarant) : void ot Lo
PR ———— Contactnanan(  void % S Logger: Logg
e s P ——— "+ Delete(n) : Actoneaut Delee(f): Actonc + RoomReposton IReposiory<Room>
aniisleas 0 acinReny ontractinvariant) : voit N + Index( : ActionResul S O Tl
+ CoimCard(anng, mh : ActonResit et 0 o TN + nsenEmaiTemplateMode): AcionResult D D
+ Confirm ave(string, int, IEnumerable<int>) : ActionResult * ! e ‘mailTen
e ) (el ~ Refresniodules) : Graodel Sejreema Tenpates) Gratvadel "~ Convactnvariam( - void
+ Select(: ActionResult + Select): ActionResult M ) + Delete(iny): ActionResult
Commmeel + SendEmail) : ActionResult 8 e +_Update(int, Email TemplateModel) : ActionResult I pemelny Aot
+ Denycara(ating, iy ; JsonResit rctongean| |+_SenEmaEnaiivoe! Enumerati<sting) : ActonResut e cionmeat
UK Rl ctonfes T ReresRooms) Gidhodel
1 Sepeag ctonment - Seleaq  Adionreat
) AT ModulesReportController HomeController + Update(int, FormCollection) : ActionResult
+_Selectatarng. iy void »
R — + Incex) - voia
+ Index) - AcionResi
4 Line0: ActonResul




Views

class Vie...

Account [cam | [Cortioquest |

Consultation
E + EditModules

Passwol [=] * Index
* il [=] = Index

Email m‘

= Home
|=| + index
.E

+ SendEmail

Module ModuleCondition
+ Index + ndex
Results
+ Index
Shared
E + UserBLayout
TestDay
] + AssgnStudent EED
+ EditStudents 5 *Index
=] + Index
+ PrintAssignedUsers UserA
+ PrinParss + EdifUserCondition
+ PrinResults + Index
+ SignOnUseiT estDay FT— + InseftUserCand
= + InsestUserM odule
+ Index + PrintUserCant
+ SignOnTesiDay

Account

METERED Password
Card
class card /
EditModules Index

CardReqguest

class CardRequest

CardEnrollment CardRelease

ConfirmCard

Index
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Consultation

EmailTemplate

Module

ModuleCondition

class Consultation /

Index

class Email /

Index

SendEmail

class EmailTem... /

Index

class Home /

Index

class Mod... /

Index

class ModuleCo... /

Index
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ModulesReport

class ModulesRep... /
Index BarRi t i i
Bar arrepor Line LineReport
Report
Results
class Results /
Index
Room
class Room /
Index
Shared

TestDay

class Shared /

UserBLayout

class TestDay

AssignStudent

EditStudents

Index

PrintPart66

PrintResults

PrintAssignedUsers

SignOnUserTestDay




UserA

EditUserCondition Index

InsertUserCard InsertUserModul €

PrintUserCard SignOnTestDay

UserB

Index
UserC

Index
UserC

class UserC -~

+ AccountController [ + Account
+ CardController ]+ Card
E + CardRequestConiroller [7] + CardRequest
|=] + ConsulationController [ + Consultation
'5 + EmailConiroller f + Email
'5 + Email TemplateController j + EmailTemplate
+ HameConiroller =] + Home

+ MaduleConditionConiroller j + Module
E + MaoduleConftroller ] + ModuleCondifion
E + ModulesReporiController ] + MadulesRepaort
+ ResultsController j + Resulls
+ RoomController j + Room
|=] + TestDayController ] + Shared
|=] + UserAController 7] + TesiDay
|=] + UserBController f + UserA
+ UsarCController ] + UserB

j + UserC
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Controllers

class Controllers /

TestDayController UserAcontroller CardRequestController
GPropertye cPropertye GPropertye
# Logger ILogger # CardSenice: ICardSenvice # CardSenvice: ICardService
#  RoomRepository: IRepository<Room> # ConditionRepostory: IRepository<UserCondition> # ModuleSenice: IModuleSenice
# TestDaySerice: ITesiDayService # MembershipSenvice: IMembershipSenice # UserActivityLogger: ILogger
# UserSenice: IUserService # ModuleSenvice: IModuleService # UserSenice: iUserService
#
Contractinvariant( : void # TesDaysenice: TesDaySenice + CardEnrollment) : ActionResult
+ Index( : ActionResult # UserActivityLogger: ILogger + CardRelease( : ActionResult
+ PrintAssgnedUsersin) : ActionResult # UserSenice: IUserSenice + ConfirmCard(string, int) : ActionResult
+ PrintPart66(int) - ActionResult - Conf 1Queryable<t
+ PrintPante6n, int) : ActionResult - Contractinvariant) : void - Contractinvariant( : void
+ PrintResults(in) : ActionResult + Index( : ActionResult + Select( : ActionResult
- RefreshTestDays) : GridModel + PrintUserCard(sing, in) : ActionResult + Select2( : ActionResult
+ Select) : ActionResult + Select( : ActionResult +Select3(sting, in) : void
+ SelectModules(ini) : ActionResult + SeleciResultsiny) : ActionResult
+ SelectTestDayUsersint) : ActionResult + SelectUserCards(sing) : ActionResult
+ Seleat Sting) : ActionResult
2 ModuleContraller
AccountController UserCController GPropertye
UserBController EmailTemplateController # Modul
> R #
cPropertye Propertye
» gProperiy cRropertye cPropertye P —— # UseractivityLogger: ILogger
# UserActivityLogger: ILogger # UserActivityLogger. ILogger ¥ Useractivi 2 , N Template> | |+ Index( : ActionResult
Y e, ei M Pl # UssrAciivityLogger. ILogge + UserActivityLogger: ILogger e e ~ Contactinvariant) : void
et iU = Srce # UserSenvice: IUserSenice + Index( : ActionResul
o void - RefreshModules) : GridModel
. g Contractinvariant() : void + Index() : ActionResult +_Select( : ActionResult
- Conractinvariant) : void + Index) : ActionResult
+ Indexd ¢ ActionReslt 2 + Index)  ActionResult * RefresnEmailTemplates) : Gidhodel HomeController
+_Select) : ActionResult +_Select) : ActionResult % Select) : ActionResul
+ Pasword) - ActionResult eloct) : AcionResul + index( : void
+_Password(PasswordModel) : ActionResult
CardController Eqeiiconiclley ResultsController
o i cPropertye cPropertye
# CardService: ICariService # EmailTemplateRepostory: IRepostory<EmailTemplate> e r———
# ModuleSenice: IModuleService # MailSenvice: IMailService # UserActivityLogger: ILogger
# UserActivityLogger: ILogger # MembershipService: IMembershipService
#  UserhctivityL 1Logy: Contractinvariant : void
Contractinvariant( : void # UserSenvice: |UserService + Index(iny : ActionResult
+ EditModulesint : ActionResult +_ Select(int) : ActionResult
+ Index( : ActionResult Contractinvariant( : void
+ Index( : ActionResult
- RefreshCards() : GridModel +_Select( : ActionResult
+ Select( : ActionResult
+_SeleciCardModules(iny : ActionResult ConsultationController
RoomController <
+ ConsultationRepository: IRepository<Consultation>
ModuleConditionController GPropertye + ModuleSenvice: IModuleService
+ Logger. ILogg + UserActivityLogger: ILogger
cPropertye + RoomRepository: IRepository<Room> + UserSenice: IUserService
+ Modul
+ UserActivityLogger: ILogger - Contractinvariant( - void - Contractinvanant) : void
+ Index() : ActionResut + GetbropbownListtems(siing) : JsonResult
_ Contractinvariant : void RefreshRooms() : GridModel + Index( : ActionResult
+_Index) : ActionResult +_Select) : ActionResult - RefreshConsultation( : GridModel
+_Select) : ActionResult

Views

class Vie... /
o

.

[Shama |

C

=] + Index

=] + Index

+ UserBLayout

=] + Index

UserC Account
+ Index + Index
Consultation Emadl

=] + Index

+ Index _
+ SendEmail

(Moawie |

[ModweCandrbon |

+ Index

+ Index

CoO

+ EditUserCondition
. + Index

+ InsertUserCand

+ InErtUserModule
+ PantUserCard

+ SignonT esDay

I

=+
EditModules

+ Index

[Emarmmpoe |

=] + Index

[ModuiesRaport |

+ Bar

+ BaRepont
+ Index

+ Line

+ LineRepoit
+ Report

g + CardEnmoliment
+ CaniRelease
+ Confiim Card

+ Index

ome |

=] + Index

ey

+ AssignStudent

E + EditStudents

+ Index

] + PrintAsignedUsers
+ PrintPan66

+ PriniResults

+ SignOnUserTestDay




Account

Card

CardReqguest

class Account /

Index

class Card /

EditModules

Index

class CardRequest /

CardEnrollment

CardRelease

ConfirmCard

Index

Consultation

EmailTemplate

class Consultation /

Index

class Email /

Index

SendEmail

class EmailTem... /

Index

C-10




Module

ModuleCondition

class Home /

Index

class Mod... /

Index

class ModuleCo... /
Index
ModulesReport
class ModulesRep...
Index Bar BarReport Line LineReport
Report
Results

class Results /

Index
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Room

Shared

TestDay

class Room /

Index

class Shared /

UserBLayout

class TestDay

AssignStudent

EditStudents

PrintPart66

PrintResults

Index

PrintAssignedUsers

SignOnUserTestDay

UserA

UserB

class UserA /

EditUserCondition|

Index

PrintUserCard

SignOnTestDay

InsertUserCard

InsertUserModuld

class UserB /

Index
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UserC

Controllers

class UserC /

Index

class Controllers /

Login

¢cPropertye

# MembershipService: IMembershipService
# UnityOfWork 1UnityOfWork

# UserActivityLogger: ILogger

o

Index(string) : ActionResult
Login(LoginModel) : ActionResult
+ LogOut() : ActionResult

Home
+ Index() : void
class DataMo. /
User
Address
Userc cPropertye
+ Addressid: int ¢Property
EmailTemplate + Archived: bool T CSERIECR S
+ BirthDate: DateTime 1 1| + City: sting
PR BRGRA U0 5 G s + Street: sting UserCondition
+ Body: srin + Email: sting il Sl
+ EmailTemplateld: in + FirsiName: string ¢Propertyé
+ Subject: sting UserB + IdentificationNumber: int + OpenBlockPenalty: int?
& e i + RepettionBlockCount: int?
I P + RepettionConsultationPenalty: int2
& G + RepettionCount: int?
+ Repettionpenalty: int?
+ Tesperiod
+ TesPeriodFilled: bool
+ TesPeriodFom: DateTime?
+ TesPeriodTo: DateTime?
+ Usemame: siing
UserCard UserA h 1
cPropertye cPropertye
& ot + Citizenship: sting
A e ool + Consultations: Collection<Consultation> p—
+  Archived: bool + DateTime?
+ cardld: int 0.* 1|+ LastSuccessDate: DateTime? cPropertye
+ EndDate: DateTime + Nationality: sting + int ModuleCondition
+ StartDate: DateTime * string 1 0.*| + Date: DateTime
+ Usemame: string Module + RegigrationDate: DateTime? + UserModuleld: int cPropertye
+ UseiCards: Collection<UserCards> + Usemame: sting + ModuleConditionid: Int
0.+ cPropertye 1 i + OpenBlockPenalty: int
+ Cards Collection<Card> o + RepettionBlockCount: int
1 + Dependentioduleld: int? + RepettionConaultationPenalty: int
+ Maxscore: + RepettionCount: int
card + MinScore: int 0. 1 + RepetitionPenalty: int
+ Moduleld: int
cPropertye + Name; sing UserModule
+ Cardid: int 0.+ 0.+|+ Outofbate: bool
+ Modules Collection<Module> + UserModules Collection<UserModule> | 1 0 cPropertye
+ Name: sting + Archived: bool
+ outOfbate: bool + BlockClosure: DateTime?
+ UserCards: Collection<UserCard> N |+ Cards Collection<Cards>
+ UserModules Collection<UserModule | 1 0|+ Commendation: bool
+ Consiltations: Collection<Consultations>
+ Moduleld: int
+ Reslts Collection<Result>
+ UserModuleld: int
+ Usemame: stin
+ UserTesbays: Collection<UserTestDay>
o Result
0.4 ¢cPropertye
0. 1 +  Accomplishment (ready only): bool
+ Archived: bool
UserTestDay + MaxScore: int
+ MinScore: int
¢Propertye + Note: sting
+ Approved: bool + Percentage (read only): int
+ Enrollment: DateTime + Recognition: bool
TestDay + Note: siing + Resultd: int
Room + Payment: bool L G i
¢Propertye + TestDayld: int + TesDayld: int
cPropertye + Capacity: int + L Collection<( + UserModuleld: int
+ Capacity: int + Date: DateTim 1 0.%| + Usemame: stiing + Variation: sting
+ Name: stiing 1 0.*| + Results Collection<Result> + UserTestDayld: int
+ Roomld: int + Roomid
+ TesDays Collection<Tesbay> + TestDayid: int
+ UserTestDays: Collection<UserTestDay> 1 0.%
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Service

class Servi... /

P

CreateUser() : User

CreateUserA() : UserA

CreateUserB() : UserB

CreateUserC() : UserC

CreateUserCondition() : UserCondition

DeleteUser(User) : void

DeleteUserA(UserA) : void

DeleteUserB(UserB) : void

DeleteUserC(UserC) : void

GetUser(string) : User

GetUserA(string) : UserA

GetUserAEnumerable(Expression<Func<UserA, bool>>, Func<IQueryable<User>, IOrderedQueryable<UserA>>, string) : IEnumerable<UserA>
GetUserB(string) : UserB

GetUserC(stiing) : UserC

GetUsersAQueryable(Expression<Func<UserA, bool>>, Func<IQueryable<User>, IOrderedQueryable<UserA>>, stiing) : IQueryable<UserA>
GetUsersBQueryable() : IQueryable<UserB>

GetUsersCQueryable() : IQueryable<UserC>

Getl User, bool>>, Func<IQi User>, OrderedQ: <User>>, string) User>
GetUsersQueryable(Expresson<Func<User, bool>>, Func<IQueryable<User>, IOrderedQueryable<User>>, string) : void
SendEmailWithNewPassword(string, string) : void

SendLoginToNewUser(string, string, string) : void

SetPassword(string, string) : bool

UpdateUser(User) : void

UpdateUserA(UserA) : void

UpdateUserB(UserB) : void

UpdateUserC(UserC) : void

UserHasAttempts(UserModule, TestDay) : bool
UserisApproved(string, int) : bool
UserlsinCapacity(int, int) : bool
UserisinDeadline(DateTime) : bool
UserlsinTestBlock(UserModule) : bool

Cardservice ModuleService TestDayService
cPropertye + CardRepository: IRepository<Card> # ConfigSenvice: IConfigService
# CardRepository: IRepository<Card> + Logger: ILogger @ e
i i i + ModuleRepository: IRepository<Module> # DbContext: DbContext
# ModuleRepository: IRepository<Module> +oL P # Logger. ILogger
# UnityOfWork: UnityOfWork #
# UserCardRepository: IRepository<UserCard> + AddModule(Module) : void # ModuleCondition: ModuleCondition
# UserModule: IRepository<UserModule> +  AddUserModule(UserModule) : void # ModuleCondi : IRep ondition>
+ C Module # ResultRepository: IRepository<Result>
+ AddCard(Card) : void + CreateUserModule() : UserModule # RoomRepository: IRepository<Room>
& PR CRh)E e + DeleteModule(Module) : void + TestDayErrorsFail: Dictionary<stiing, string>
+ AssgnedC: ; T + DeleteUserModule(UserModule) : void + TesDayErorsSuccess: Dictionary<sing, sting>
+ ConfirnCard(sting, int, IEnumerable<int>) : void + GetModule(int) : Module # TestDayRepository: IRepository<TestDay>
> Gt o < void + : # UnityOfWork 1UnityOfWork
+ CreateCard) : Card + yable() : IQuery # UserA: UserA
S GEriEnemy e + GetUserModule(int) : UserModule # UserARepository: IRepository<UserA>
+  DeleteCard(Card) : void + GetUserModule(int, string) : UserModule # UserCardRepository: IRepository<UserCard>
+ DeloteUserCard(Usercard) : void + Getl able() : IQuery # UserCondition: IUserCondition
+ GetCard(iny : Card + UpdateModule(Module) : void # UserConditionRepository: IRepository<UserCondition>
+ GetCardEnumerable() : IEnumerable<Card> + UpdateUserModule(UserModule) : void # L P 3
T X # UserTestDayRepository: IRpository<UserTestDay>
+ GetCardQueryable(): IQuerable<Card>
+ GetCardsForUser(string) : IQueryable<Card> R *+ AddTestDay(TestDay) : void
e = esultService + AddUserTestDay(UserT estDay) : void
+ GetModulesForUserCard(int, string) : IQuerable<Module> # ModuleCondition: ModuleCondition ¢ CEABEE L TCEEY
ard ; + CreateUserTestDay() : UserTestDay
+ ards() # ModuleConditionRepository: IRepository<ModuleCondition> + DeleteResult(Result) - void
+ GetUserCard(string, int) : UserCard # ResultRepository: IRepository<Result> + DeleteTesD: ey d
+ GetUsercCardQueryable() : IQueryable<UserCard> # UserCondition: UserCond eleteTestDay(TestDay) : voi
SOSRUTE T LT + DeleteUserTestDay(UserTestDay) : void
+ GetUserCards(sting) : IQueryable<UserCard> # UssrConditionRepository: IRepository<UssrContion> et SUCETCE LY
+ GetUserModulesForCard(int, string) : IQuerable<UserModule> # D N ey I i
+ UpdateCard(Card) : void # UserSenvice: IUserService GetOpenBlockPenalty( : int
+  UpdateUserCard(UserCard) : void . -
e I( ) # UserTestDayRepository: IRepository<UserTestDay> - GetRepetitionConailtationPenalty): int
- GetRepetitionCount() : int
’: C'E“ERes’"s':uneir?‘a:,({“"f)lm"“‘d - GetRepetitionPenalty() : int
MailService + GetTestDayResults(int) : IQueryable<Result> N GRS EnEED): QuayEiaRE
+ Getl ): 1Q N e
+ ILogger: ILogger + int>>) : void
T v Y ) + GetTestDay(int) : TestDay
+ GetTestDayQueryable() : IQueryable<TestDay>
N e IR t] + GetUserAQueryable() : IQueryable<User>
+  SendEmail(MailAddress, MailAddress, string, string) : void @ il apaiE): (ereppillaslsesns
+ GetUserConditionQueryable() : IQueryable<UserCondition>
+ Getl 210
+ GetUsersinTestDay(int) : IEnumerable<UserT estDayModel>
— + GetUserTestDay(int) : UserTestDay
+ GetUserTestDayQueryable() : IQueryable<UserTestDay>
# AddressRepository: IRepository<Address> - Modulef . bool, bool
# ConfigSenice: IConfigService - ModulelsAlreadyApplied(UserModule) : bool
+ Logger: ILogger + Pop Dataint, string) :
# MailService: IMailService + Rem {1 L L < void
+ UserConditionRepository: IRepository<UserCondition> + ToD . string, string) : void
# L : + UpdateTestDay(TestDay) : void
# UserRepository: IRepository<User> + UpdateUserTestDay(UserTestDay) : void
+ UpdateUserTestDayt 9>, IC . int, stiing) : bool
AddUserCondition(UserCondition) : void - UserCanApply it bool

ConfigService

-

Getitem(string) : sting

Views

custom Vie... /

Home Login

E + Index

+ Index
=il




class Home /

Index

class Login /

Index
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object Diagram analytickych t... /

Student

j + Zadosh
j + Home
j + Manual
j + Stav
j + (et

j + Zadosti

j + Emaily

j + Emaily Sablony
j + Home

j + Konzulace

Audifor

j + Zadosli

j + Emaily

j + Emaily Sablony
+ Home
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]+ Zously ﬂ * ::::ﬁ':im ]+ Kvalifilace
+ Q = -
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j + UZivalelé j N Sl-a-ﬂisliky
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+ IC I -
]+ Vydedy ;I + el
g ]+ Videdy
j j + Zkousky
Auditor

object Audit... ~
Emaily

|=] + EmailController
Index

UserA
UserSemice

Ky alifkace

+ Card

+ CardController
+ CardService

+ EditModules
+ Index

+ Module
+ ModuleService

Stafistiky

Emaily sablony

+ EmailTemplate

+ Index

+ EmailTemplateController

+ Index
E + Line
+ ModulesReportController

Uéet

+ AccountController
+ Manager

+ Password

+ UserC 7

+ UserService

fhonsy |

‘g + Index

‘g + Module

‘g + ModuleController
+ ModuleService

j + Auditor
j + Spravce
j + Student

+ HomeController
| + Index

+ Index

Moduly podminky

+ UserA
+ UserModule
+ UserService

+ ConsultationController

+ ModuleService

E + Index
+ ModuleCondition

+ ModuleConditionController|

=] + Index

Vysledky

+ Index

+ Result

+ ResultsController
+ ResultSemice

+ UserA

+ UserModule

+ UserSemice

+ UserT estDay

= Room
+ RoomController

Zkousky

—
+
Index

=

‘g + PnntPart66
-E-n + PrintResults
‘g + Reault
‘g + Room
‘g + TedDay
=

+ TedDaySermvice

+ CardEnroliment

+ CardRelease

+ CardRequedController
+ CardSemice

+ ModuleSemice

+ UserA

+ UserCard

+ UserModule

+ UserService

+ UserA

+ UserCard

+ UserModule
+ UserService
+ UserT estDay

=+ PrintAssignedUsers

=+ TedDayController
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object Konzulta...
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Moduly podm2nky

obj ect Modul/ podm2n. . .
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M2 st nost
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(from Di agramy
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object Uzivat... -
Audifor Spravce Siudent

=] + Index =] + Index |=] + CardService
[=:] = =]

=] + UserC +U_~zarB I=] + Index
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+ UserService + UserService + PrintUserCard

+ Result
+ ResultService
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5 + UsarModule
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Student

object Stud...
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|
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UserCard
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Auditor |
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(from Di agramy

/CardEnrollmem\
|

CardRequestContro
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UserService
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ModuleService

O—0O

CardService

Sprs8vce

object Sprav... J
Emaily

Konzultace

Vysledky |

g + EmailController
+ EmailTemplate
+Index

g + MailService
+ SendEmail
=] + UserA
= + UserB
+ UserSemvice

Zkousky

+ AssignStudent

+ Consultation

+ EditStudents

+ Index
MailService

+ MaduleCondition

+ PrintAssgnedUsers
+ PrintParl66

+ TestDayConftroller
+ TestDayService

+ UserA

+ UserCamd
UserCondition

+ UserModule

+ UserSemvice

Sablony

[=] + Consultation
+ GonsultationController
+ Index

+ MaduleService

B + UserA

+ UseM adule

+ UserService

Zadosti
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+ CandEnroliment

+ MaduleCondition
+ Result

+ ResultsController
+ ResultService

+ UserCondifion
+ UserModule

|=:|
+ UserSenvice

+ UserTestDay

j + Auditor
:I + Spravee
:I + Student

EXEE

+ CandRelease

+ CandRequestController
+ CandService
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+ Moadule

+ ModuleService

+ UserA

+ UserGand
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+Index

+Line
+ LineReport

+ ModulesReportController
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+ UserMadule
+ UserSenvice

[Moduty ]

+Index
+ Module
+ MaduleController
+ MaoduleSenice
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+ AccountGController
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+ Passwond
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+ UserService

+ EmailTemplate
+ Email TemplateController
+ Index

+ MaduleGonditionGontroller|

Kvakfikace |
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+ GardController
Moduly podminky + CardService
+ Index + EditMadules
+ MaduleCondition +Index

+ Module
+ MaoduleService

+ RoomGController
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+ HomeController
+ Index
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j + Emaily

j + Emaily Sablony
j + Home

j + Konzuliace

j + Kvalifikace

j + Mfstnosti

j + Moduly

j + Maoduly podminky
j + Statistiky

j + Uizivatelé

j + (et

j + Vydedhy

j + Zkousky

j + Zadosli
+ Home
+ Manual
+ Slav
+ OGet
j + Zknusky

Auditor

object Audit...

ZadosE

@ + Prohlizeni Zidosti
(D + Zadodi
i Zidosi
B+ Zidosi

D + PoZadavek pravie na prohlizeni Zidost o wydani kvali flace sudenta
D + PoZadavek pravie na prohlizeni Zidos o zapsini kvalifilkace dudenta

3 + et
D+I-laslo

+F

@ +PmohiiZeni osobnich Gdaji
@ +VypInEni Odaji
@ +Zména heda

D + Osobni (daje

I

D + PoZadavek auditora na zménu heda

auditora na prohliZzeni osobnich adajil

Konzullace

@ + Pohlizeni sydému
(3 + Home
+ Funkini poZada vek auditora

D + PlihlaSeni auditora

@ +PohliZeni konzultad

D + Konzultace

D + Konzaullace

D + PoZadavek auditora na prohlizeni lonzulta o

Moduly podminky

@ + Prohlizeni kralinlad

(D + Kvalilkace

D + KvalillaceAA

D + PoZadavek auditora na pothlizen kalifilad

D+Zluu'ﬂq

D + PoZadavek auditora na prohliZeni videdd Zlousek

@ +Prohlizeni podminek @ +PohliZeni mistnosti - —
(@ +Moduly podminky (D + Mistnosti ;I+Mﬂor
D + PoZadavekauditora na prohliZeni podminek D + Mistnost j + Sprivoe
D + Podminky D + PoZadavek audilora na prohlizeni misnost _‘_I S EArTE
¥ysledky ZhouSky

@ + ProhliZzeni Zousek @ + Tiskdolumentu panGé

D + Vidediy @ + TiskpiihiaSenych Sudenti

@ + Jousky
D + Dolument

|

D + Dolument
+ Dolument

@ + ProhliZzend Sdrovyth datistik
@ + Prohlizeni kol ovich datidik
@ + Prohlizeni soupcovich datidik

CHCICICNCIET

+ PoZadavek audilora na prohliZeni ZkouSek

+ PoZadavek auditora na tiskdokumentu pariG6

+ PoZadavekaudilora na tiskpiihlaSenych student
+ PoZadavek audilora na tiskvidedkové lisiny

@ + Stalisiky + Dousky
+ Clirové statisiky
] + Kotatove statstiky
[ + Pozatavekautito ra prohizeni Sarovich datisik iy
[] + PoZatavekauditon na pronliZeni kol iCovjch satisik @ + Zobrazeni dudentd
(] * Pozadavekauditora na prohiiZeni soupoovith datistik D + Emaily
D + Sloupoové slatistiky D + PoZadavekaudilora na zobrazeni student
] + stdent
Moduly Emaily Sablony
@ +Prohlizeni modulii @ + PohliZeni Sablon
(3 +Moduly (3 + Emaily Sablony
D + Moduly D + PoZadavek auditora na zobrazenl Sablon
D + PoZ Spravee na F dulii D +5§ v




Emaily

act Emaily /

\

( Emaily
Pogadavek [[auditora Zobrazkn? Studenti
na zobragen studegtT [Zobrazeni]
student |
Emaily gabl ony
act Emaily/gabl ony
s . ™
maily g
Pogadavek [auditora fProhIZ\denZ Gabl on
na zobrazefnZ gabl on - gabl o [Zobrazeny]
\ /
Home
act Home /
Home
PSihl §genqd auditora Prohl 2 gen: Funk!.n2 polg 4
5YS ¢ Om auditora
Konzultace
act Konzultace /
Konzultace w

(

Pogadavek |[auditor a

~| Prohl 2|gen?

na prohl
konzul t g

gen?z?
CZ

konzul)tac?

Konzultace
[Zobrazeny]




Kvalifikace

act Kvalifika... /

Pogadavek

audi tor a

Kv alifikace

~J| Prohl 2|gen?

Kv alifikaceAA

na Porwl e kvaliflikace [Zobrazeny]
kvalifi ac?

Moduly

act Mod... /

Moduly

Pogadavek |sprsg8vce Prohl 2)gen? Moduly
na prohl gen e a6 m [Zobrazeny]
modul T

N

J

Modul vy

podm2nky

act Moduly ﬂodm2 n.

Pogadavek

audi tor a

na prohl

podm2nel

gen

Modul y

~| Prohl 2jgenz

p o

~

podm2 nle k

Podm2 nk
[Zobrazeny]

M2 st nost.

Pogadav ek

na prohl
m2 stnos

N

gen
2

M2 st n

W

auditora -f Prohl 2lgen?

m2 stn

st?

M2 st nog
[Zobrazeny]

)

-




Statistiky

act Statistiky

Statistiky

Pogadavek [auditora Prohl 2)gen? Kol 8§l ov ® |s
na prohl {genz? = k0|§10l"b” [Zobrazeny]
kol 8l ovicH statistik statistik
Pogadavek |auditora Prohl2jgen? L§rov® sfal
na prohl genz = !§TQV|C” [Zobrazeny]

| §rovich ptatistik statistik

Pogadavek |laudi tora Prohl 2)gen? Sl oupco) @
na prohl {genz /Sloupch'C" statistiky
Bl oupcoviclh statistik statistik [Zobrazeny]

Ugi vatel ®

object Uzivat... /
Auditor

Spravce

@ * ProhlZeni auditoni
@ Auditor
+ Auditofi

hlfZenf spravca
Aavee

fzadavekauditora na prohl Zenl spraved

E + PoZadavek audilora na prohliZenl auditoni |5vci

I

Prohl iZenf kvalifikaci
Prohl iZenf studentd
Sludent

Kvalifikace

+ Moduly

+ PoZadavek audilora na porhliZenf kvalifilad stludenta
+ PoZadavek auditora na prohliZzeni moduld

+ PoZadavek audilora na prohliZeni studentd

+ PoZadavek audilora na prohliZen| vyd edidi modulu
+ Studenti

m + Vydedky

Auditor

act Auditor /

Audi to

3

Auditor
Pogadavek apditora Prohl 2Jgenz
prohl 2gen2 [auditorT auditgrT

[Zobrazeni]

E-4




Spr 8vce

Spr §v

Pogadavek a
prohl 2gen?

bditora na_{prohl 2)gen

W

sprg8veT - spr§vl:]'

.

Sprgvecl
[Zobrazeni]

)

Student

act Student

.

student

Pogadavek [auditora Prohl 2lgenz
na prohl {genz studedtT
I

Student

W

Studenti
[Zobrazeni]

Pogadavek |auditor a ~( Prohl 2lhenc?

Pogadavek [auditor Prohl 2laencz Kv alifikace
na por hl gen? kvaliflh kac? [Zobrazeny]
kvalifikad? student=
Pogadavek apditora Prohl 2lgen? Moduly
prohl2gen2| modul T miotdiull [Zobrazeny]
Pogadavek |auditor a Prohl 2])gen? Vi sl edHK
na prohl L) [Zobrazeny]
visledkT |modul u
VIisl edky
act Visfed
( Visle \

na prohl
visledkT k

N

gen? zkoug gk
kougek

Zkougk
[Zobrazeny]

)




Zkougk

y

act Zkotgky

:

Pogadav ek
prohl 2ge

Pogadav ek

audi tor a

Zkoug

W

2aud|tora na Prohl 2)gen?
n zkouge zkougg¢k

Tisk

ha tisk p
student

T hT ' 8§8genl ch
T

Pogadavek
na tisk v
listiny

auditor a

Zkougk

[Zobrazeny]

pSihl g§genich
L\stude7|t'['

Tisk

i[sTedkov ®

Pogadavek
na tisk dokumentu
part66

audi tor a

Dokument
[Vytisknut]

visledfov®
L\ Iistiny)

Tisk

Dokument
[Vytisknut]

dokumentu
L\ part66 )

Dokument
[Vytisknut]

b

Pogadav ek
na prohl
osobn2ch

audi tor a

bl e

Prohl 2)gen?

gen?2
Yadaj T

Pogadavek
na zmDnu

0s obnz2Th
\ %da'}J

2 vypi ndas Zmhna HesTa ——=
esta vidaj J

Lhd

Osobn?2 ¥
[Zobrazeny]
Heslo
[ ZmNDn Nn




G8dosti

act G8dosti

-

G§d0:

W

Pogadav ek rg§vce na
prgohl2gen2 p‘ Prohl 2|gen? G&§dost
zaps§n2 kvfalifikace g8dosg>? [Zobrazeny]
studenta |
Pogadavek s|lpr§8§vce na
prgohlzgenz £ Prohl 2|gen? G8dost
vydsnz kvallifikace g§dosg 2 [Zobrazeny]
studenta J
Spr8vce

object Sprav...
Emaily

Emaily Sablony

Home

D + Emaily

D + Emaily Sablony

D*Hume

UZivatelé |

j + Auditar
j + Spravee
j + Student

Vysledky

Kvalifikace

[Moauy |

O * Kvalifikace

D + Moduly

D * Vydedky

[Mismoss |

[statismy |

(@ * Misinosti

Zkousky

(D + Statistiky

O + Zhousky

[Zadoss |

@ + Zadosti

[Konzuttace |

@* Konzullace

Moduly pedminky

(D *+ Moduly podminky

Ucet

D + Ucet




Emaily

act Emaily /

~

Pogad

av ek

odes!| §n2

na

Pogadav ek

zobr a

student

spr8§vce

Emaily

Email
[ Vytvoden]

odes?2| aJjtel e

NE

Vypl nnn|?
pSedmntfu

Vypl nDn?

zpr 8§vy

Odes| §n2

emal;\F

u

Email
[ Odesl §

z en?

T

~Jf Zobrazln=

studenpt T

Studenti
[Zobrazeni]




Emai |l v

gabl ony

act Emaily/ “gabl ony

e

Pogadave
vytvoSen?

Pogadavelk na

Pogadave
smaz§gn?

Pogadav ek

spr8vce

Vypl nlQn?2

Emai ly

Za a1

Potvr zeln

“pravu gablony| VyplnhDn2 Clom-w

~[ Prohl zjgenc-

VytvoSen?

Pprava ¢

Smaz§n2?2 (¢a

Gabl on
[ Vyt vo Sl

Gabl on
[Upravena]

Gabl onag
[ Smaz§nla

Gabl on
ha zobrazgn? gablon gabl o [Zobrazeny]
Home
act Home
Home

PSihl g§geni?

spr8vece

Prohl 2 ¢glen?

syst®m

Funkl|l n2 polg4d
sprg§vce




Konzultace

act Konzultace

-

pr8vce na
nzul tace

Pogadav ek
pSi dg§gnz2

k o

spr8vece
nZ

Pogadav ek
na s maz
konzultace

Pogadavek |[sprg8vece

Vypl nDn?2 [Zda] |

= Potvr zeln

~| Prohl 2|gen:

Konzultace

Konzultace
[Vytvos$

Konzultace
[ Smaz§n

denZ
fc 2

na prohl
konzul t

konzulj)tac?

Konzultace
[Zobrazeny]

Kvalifikace

act Kvalifika... /

e

Kv alifikace

~

Pogadavek |[spr &yv Vypl ninz
na vytvolSen? Yid a j
kv alifikace

spr 8v cHqg
en

Pogadavek
na uprav
kv alifikace

Pogadav ek

Pprav
Yad a

PSi d§fpz
kv alifikace

Kv alifikace
[Vytvos$s

Upr av enz
kv alifikace

Kv alifikace
[Upravena]

na smaz§
kv alifikace

spr 8§v
Nz Potwvr

en

Kv alifikace
[ Smaz §n

Smaz§ %2
kv alifikace

STTITTRY L TS e T S ey WC IS
- Vybr § Upraven
kvalifikace medul [Vy vl modul [Upraveny]
Pogadavek |sprg8vce fProhIZ‘c‘nenZ Kv alifikace
18 porhl|rgen: kvaliflikac:? [Zobrazeny]
kvalifikac?
J
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Moduly

act Mod... /

:

Pogadav ek
ha vytvo$

Moduly

W

Pogadav ek
ha uprave

spr8vce Vypl ninz
én mo d u vd a

sprs8vece Vypl nnioz
mo dut u Yad a

Pogadav ek
ha smaz§n

spr8§vece
4 modul u Potvr zEm

Pogadav ek
na prohl
modul T

zspr§2vce Prohl 2|ge
gen modul

N

Vytvo$ 2 Modul
modulu [ Vyt vo{e
Uprav 2 Modul
modulu [Upraven]
Modul
[ Smaz§gn]
n2 Moduly
[Zobrazeny]

J

Modul vy

podm2nky

act Moduly Kodmzn..

Pogdav ek
na upr a
podm?2ne

Modul y po

=~ Upravgn2

spr8vce Vypl nfnz
ke’” vid a j

Pogadav ek
na prohl
podm2ne

podm2 ple k

sprévee ~[ Prohi 2lgen2

Podm2 nk
[Upraveny]

podm?2 pe k

Podm2 nk
[Zobrazeny]
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M2 st nos

ti

no. .

Pogadav ek
ha pSid§n?

Spr§VCVypIn 2 PSi dgpz
me=stArQ  ygaj 7 m2stngsti

Pogadavek s
upraven? n

pr 8vce
Stno

Pogadav ek
na

Pogadavek

Vypln 2 Uprav en?
Wwdaj 7T m2stngsti
spr§v
smaz §n Potvr gemn
m2 stnosilti

M2 st n

M2 stnosg

[ PSi dsg

M2 stno

[Upravena]

M2 st nosg

~f Prohl zlgen2

na prohl
m2 stnosit

N

[ Smaz §n

M2 st nog

l mzslngjst2

[Zobrazeny]

J

-

-

D~

Statistiky

act Statistiky

Pogadav ek

spr§vce

Statistiky

|Pr0h| 2|gen2

na prohl
ol 8§l ovic

Pogadavek

gen
statisti

spr8vce

Kol §] ov ® |s

kol 8| oyt
k L\statistik)

Prohl 2|gen?

na prohl
| §rovich

Pagencz
statistik

Pogadav ek

spr8vce

[Zobrazeny]

L&§rov® s

| §rov ifTh
L\statistik)

Prohl 2)gen2

na prohl

gen

4l oupcov T ¢

h statist

[Zobrazeny]

Sl oupco

sl oupcgvrech
ik statistik

statistiky
[Zobrazeny]

Ugi vatel ®

object Uzivat... ~
Auditor

@ Auditor

D + Sprivce

N

@* Student
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Auditor

act Auditor

Pogadav ek

spr§vce

Auditor

~J| Prohl 2|gen?

na prohl
audi tor

Pogadav ek

P gen:

T

spr8vce

audi tor T

Audi to

[Zobrazeni]

~| Vypl n;inZ

na pSid§n

Pogadav ek

audi tor a

spr8vece

PSi dg§hz
auditora

Yid a j

Auditor

[ PSi d§

na urpav
auditora

Pogadav ek

en?

spr8vce

~J Vypl n;lnz

Yad a j

Upr av 2
auditora

Auditor
[Upraven]

ha smaz§ni?

N

auditor a

Smaz§ -z =
auditora

=1 Potvraen

Auditor

[ Smazs§

y

Spr8vce

Pogadav ek
na pSid§n

spr8vece

Spr §v

sprs8gvce

Pogadavek
na Yapravu

spr8vece

spr8vece

Pogadav ek

spr8vce

ha smaz§ni?

spr§8vce

Pogadav ek
prohl 2gen

S

pr8vce na - [prohlzlgen:

2l spr8veT

.

Vypl nnnz PSidshz ] Spr8vep
Yid a j sprs§vge [ PSi d§|n
Vypl nnnz2 Upravdn:z  sJ SPrsveg

Vadaj J sprs8vgege [Upraven]
Spr8vece

_ Smaz§ HZ

Potvrg e [Smaz$§
Spr8vecl

spr&veT [Zobrazeni]

)
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Student

act Student

.

Student

W

na prohl
student

spr8vece Prohl 2|lgenz2
Fgen? studedtT

T

Pogadavek |spr8vece Vypl nninz PSi dshe Stud(?nt
na vytvol|Sen? vidaj J studenta [ PSi d§|n]
studenta

Pogadavek |spr8vce Vypl nnnz Upravdn? Student

: N E———

wa Uprayw Yidaj J studenta [Upraven]
studenta

Pogadavek |spr8vce Smaz§n2 Student
na smaz§n Potvr gen studetna > [Smaz§n]
studenta

Pogadav ek Studenti

[Zobrazeni]

Pogadav ek
na por hl
k valifika

Prohl 2|gen?
i f)i kac?

Pgen:
t2 student

Kv alifikace
[Zobrazeny]

Pogadav ek
pSidgn?
studenta

kspr§vc Vybr § g2
vphttt kvalifikace

Kv alifikace ) PSi dshz2
[ VytvosSfna kv alifikace

Kv alifikace
[PSidgna

Pogadav ek
na odebr

valifikace studentq

spr 8v.e
g n

Kv alifikace
[ Vybr §n

Vybr §n2 Odebr §nz =
kv alifikace a] kv alifikace

Kv alifikace
[ Odebr §na

Pogadavek
prohl 2gen

Pogadav ek
n a

pSi dnl g

Pogadav ek
ha odebr §

sl[pr 8vce n Prohl 2)gen? Moduly

2l modul T modul [Zobrazeny]

spr§ve Modul £ 2 Modul
Vybr §n2 PSidnlfonz = bSi dn

nz mod modulu [Vybrgn] modulu [ I e

spr 8y Vybr § 2 Modul Odebr §lne Modul

T moed  odulu [Vybrsgn] modulu [ Odebr §n

Pogadav ek
na prohl
visledkT

sprg§vce Prohl 2)jgen?
E gen: visledkT
L\moduluj

modul u

N

Visledky
[Zobrazeny]

y
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Pogadav ek
ha zadg§n?

zkougky

Visle

Vislediy Zadsgnk
[Vytvosfeny kT

Visledky
[Ul ogeny

Pogadavek |spr8vce ~f Prohl 2)gen2 Zkougk
na prohlPgen? zkouggk [Zobrazeny]
visledkT |zkougek
Zkougky
act Zkotigky
( Zkoug w
Pogadavek |[sprgvce ~[ Pronl 2lgen Zkougk
na prohl gen zkougdk [Zobrazeny]
zkougek
Pogadav ek Zkougk

na vytvo
zkougky

Pogadav ek
h a

upraven

Pogadavek
ha s maz§n?

spr8vece Smaz§ e
3 K Potvr Z
sl - (zkougiy

Zkougk,c PSidsghze
[ Vyt voSlenal zkou y

[PSidsha

~J| Upr avén2

zkougky

Zkougk
[Upravena]

Zkougk
[ Smaz §nla

L

aogada'v.ek s'pr§2v Vybr § 2 PSihl §lgen? Student_i na
na pSihlggen studenta na zkohlgku [Upraveni]
studenta na
zk|ougku |
Pogadavek |sprg§vce _ Tisk B Dokument
ha tisk pYgThls8genich =pSi hl §gentcn [Vytisknut]
student|T studentT
Pogadavek | Dokument
ha tisk v [Vytisnut]
listiny
| I
Pogadavek |spr8vce Tisk Dokument
na tisk dokumentu —| dokumentu [Vytisut]
part66 It6

y
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Dl et
act DBlfet
bl e
bogadavek|sprgvce Prohl 2jgen? Osobn2 Yd
na prohlfgenz = OSOb_"z“" [Zobrazeny]
osobn2ch |%daj T Yid a
Pogadavek|[sprgvece A Heslo
na zmRnu €s Vly/laglajn E-Zmr]na CESRE [ ZmnNnnnfo
G8dosti
act G8dosti
( G8do w
Pogadavek s|pr8vce na D o2 Gsdost
prohl 2 gen? |[—§ . :
zaps§n2 kvlfalifikace g§dosji?® IZebiazeny}
studenta |
Pogadavek s|pr 8y Prohl 2 Hn G8dost Schv§l)en: G8dos't
sc_h_v§|en2 Zap gsdosf i [ shl ®dnfut a gsdoshki [ Schv§glle
kv alifikace studenta
' I
Pogadavek s|lpr8vce na Prohl shen: G§dost
prohl 2gen? g
4 Zi
vydsgn2z kvallifikace [g§dos)2 [Zebiase ]
studenta |
Pogadav ek sprv2 G8dost Schv sl a G8dost
a schv§ldgn? Xy i [ Shl ®dnfut & « ; z Schvsglle
valifikace student gsdosii 98dosgi [

Student

object Stud... J/
Home

O

(D + Zobrazeni aplikace

@ * ProhliZeni videomanuala

I

[ + Stavzapsanych kwalifilkad a moduld

Zkousky

D + Dousky

@ * Zadasti

E-16




Home

act Home /

PSi hl §genz2

student a

Zobrazen?

Funk]| n2
studenta

pog

/

Prohl 2gen?2| aplikace
- v
Manu§|I
act Man... /
Prohl 2gen2 vi

Pogadavek st
prohl 2gen?2

udent a
manus8l u

na

Manu§|
[Konec]

Ma

[Start]

nu§l
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Stav

act St... /
Stav zapsanich kva h
Pogadavek st N
prohl 2genz k Kvalifikace
modul T Prohl 2 gen modul T
Moduly
Prohl 2gen?z Visled
modulu
Pogadavek stluden Gg§dost o |vydS§n Ggdost o
vydsnz kv al— Vybr §n? kv alifikace Odesl §n2 [g5doseN kv alifikace
kvalifikace [VytvosSdnal [Odesl §
Zkougky
act Zkotgky
4 Zkoug

Pogadavek sfudenta

p . Zkougk
pSi hl §8gen? h a zkougkov|®ho

[ Zaps§n|a

Zkougk 4

[VytvoSkna] Vybr §n2 odul T
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bl e
Pogadavek stludenta na Prohl2gdne? Osobn?2 %dg
prohl 2gen2 osflobnZch 7%da osobnzch |wdaj T
A
Pogadavek st < Hesl
VytvoSe[ln? eslo Heslo
zmDnu hes ﬁ [Vytvos$ [Nastaveno]
G8dosti
act G8dosti
G8do: \
Pogadavek stludent a FeF
Kvalifikace
zobrazen2 md ZobrazﬁnQ Moduly
danou kv alifikaci meewl 1
Pogadavek sif Vybr §n Kv alifikace Gsdost
zaps§&n? kval kv alifikace Odes!| §n2 [ Odesl §n
G8dost
VytvoSen? g§a§§ [VytvoSkna]
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PFr ¢cLOHRA Di agr amy

pogadavkT

FunkEni pozadav ky
[ + Zadaslhi
j + Emaily
[ + Kanzullace
+ Kvalifikace
+ Manual
+ Misinosti
+ Moduly
j + Statisliky
+ Stav
+ Uzivatel
+ Uget
j + Vydedhy
j + Zkousky

Nefunkéni pozadav ky |

+ Bezpecnost
j + Doslupnast
+ Kapacita
+ Pravidla zikou3ek
+ Standardy
+ UZivalelé

j+Vﬂnn

Funkln? pogadayv

req Funkéni pozadav... 7
Emaily

RO01_Sysém umasnd

Mo

ROO;

RO03_Sysém umaSnd speive manah nd mzesilAnd cmai.
04_Sysdfm umeind v prohiEe jodnoling Sablany pre mzesiind cmaili.
RO0S_Sysém umaZnd speiva vybvidct a spmvoval Sablany pro 2hsiénd comali

+ ROZ1_Sysiém umaini auditoewi prohiZet jednolliv: misinoes
+ R022_Sysiém umoZni Suiva protl Get jednolive s
+R023 Sysiém umaini Suivd vytehicl & ravoval misnedi

o shudenly.

ROS3_Sydém umoini audion moliGet jednolivg Zidus o zapsini Wallace.

maduly pad

ry pawat

modull shudenil

RO17_Sysém umaind speivci nastavit pode inky spoleng po vSechny moduly.

-1 5 i shudentd S ZawS v wizngch Casovich nleraled.
+ RO14_Sysim umaZnd sudiionni probiiZet jednalivé moduly.
RO15_Sysém umoznd awdionni protiZet podiny spoleiné pr viechuny moduly. Visledy
RO16_Sysém umaZnd spivc axchhad sSarsich modulil 2] + ROA7_Sybim umeind spmions ER— o - =

RO1S_Sydém umind speivei proiEed jednalie: moduly.
RO19_Sysm uma?nd speivci prohiZel podminky spalené pro viechng maduly.
+ RU20_Sysém umoznd ishve vylriiel a sypmvoval moduly.

+R013 Syshéam umoini sudeniovi peohlZet videa manuiu.

Cr

ZmEm
rich

+ RO31_Sysiém umaznd sudeniou peohl Zet visledly modull Z jednoll o zou Sech iemind
+ R032_Sy-iém umaZnd sdenko gl Zet veduny jeho zapsant kvaliiiace a jeidh dav.

+RO34_Sysiém umaZni siudeniou zazidat o vydhinl (mpéSng almnbované ba Bl ce.

+R033_Sysém umaznd sudeniou pollet viedhny jeho zapsané maduly pod danji ko Bl cemi @ jejich Sav_

R063_Sydém umnzné sdenknd odtihSend e Aousky.
RO69_Sysém umaZni spchuci zapismat sudeninu moduly na zouStu
RO70_Syslém umoind spebved profiZet dudenly zapan na oS

RO71_Sydém umazni ZnpEant na ZouS

+R036_Sysém umaind suivci vybrol a spovovat 3 druby ki s siznjmi GemEmi &

+RO36_Sydém umaind audlion pobiGet jednslivg uivalee.

+R037_Sysém umaznd odhthSen] guivce.

+R038_Sysém umaznd pihthSenl guivce.

+R039_Sysdém umaind shvc probiiZet jednolivg uZvalele.

+R040_Systém umaznd odidhSenl sudents.

+R041_Sydém umaind odidhSenl audon_

+R042_Systém umaznd pilithSen audion_

+R043_Sydém umaznd plitiSenl dudenta.

+R044_Systém umaind suivc pRdE oval Sudeninu Walitiace_

+RO45_Sysdim umaind shvc uzndval moduly Sudenkii

7] +ROAG_Systém umaZnd spivci i moduly kj
Paowiky

RO46_Sydém umas -1 ze ZinuSly.
RO47_Sydém uma? ] doliSend platey sudent pHAS na zhouSi
RO43_Sydém umazni ek ZauSek
RO49_Sydém umas 7 Anulek
R050_S yslém umoind spebved profiZet zapesant modly e A ia ednulhch sdenk.
RO51_Sydém proe
R0S52_Sydém umas 3 bl Ay,
RO53_Sydém umas 3 Zag e sudenov = Anudu




Emaily

Konzultace

Kvalifikace

Manu § I

req Emaily /

R0O0O2_Syst®m umogn2 spr8vci automafic
ud8§l ost i .

RO0O3_Syst®m umogn2 spr8v¢gi manu§l n?
emai | T

ROO5_Syst®m umogn2 spr8vci vyt vsgSelft
emai | T.

ROO4_Syst®m umogn? spr8vci prohl 2 gejt
emai | T.

ROO1_Syst®m umogn? auditorovi prohl|J?
emai | T.

req Konzultace /
RO0O8_Syst®m umogn?2 spr8veci vyt vsg9e
studenty.

| ROO7_Syst®m umogn?2 sprs8vci prohl 29
konzultace

| RO0O6_Syst®m umogn2 auditorofvi proh
konzultace

req Kvalifika... /

||R013_Syst®m umogn?2 spr8vci |vytv§
kvatifikace:

| R012_Syst®m umogn2? spr§vci pSi d|§
lacalifils.

|||R01078yst®m umogn2 spr8vci archi
kv t——f—T—k=a*

|||R01178yst®m umogn? spr8§vci prohl

|||R009_Syst®m umogn? auditor4vi pr
kvatifikace:

req Man... /

||R01375yst®m

ma-n-u8 1

umogn? studer|t1




Moduly

req Mod... /

|||R020_Syst®m
=l

S

mogn2 sprgvcli vytvgSet a

ROaUTY-

[z

16_Syst®m umogn? spr§\*ci archivaci

dul T
=

mod

|||R017_Syst®m umogn?2 sprgveci nastavit| p

ol
o

maod

|||R0147$yst®m umogn? auditorlovi prohl 2 g}

uly
>

e
moad

15_Syst®m umogn?2 auditorovi prohlig

o
3

e
rod

19_Syst®m umogn?2 sprs8vci prohlzg}at I
]

vy

| [[ro

18_Syst®m umogn?2 spr§vc|i prohl 2get

;
nTotr

L
oy

M2 st nost i

reqg M2stno.

|||R023_Syst®m umogn?2 spr8§veci

v
|||R022_Syst®m umogn?2 spr§vci| p
TSt T oSt

2 + +

|||R02178yst®m umogn? auditor|o

Statistiky

req Statistiky

intepnalach

R0O24_Syst®m bude umBDt generovat statistiky z hlediska 1/4spI’Jgnosti|

|||R028_Syst®m umogn?2 spr8veci prohl 2get statistiky modul T student|‘[ p

|||R025_Syst®m u

mogn2 auditorovi prohl 2get statistiky modul T stud%nt




Stav

req St... /

R032_Syst®m umogn?

stu

dentovi prohl2get|fvgechny je

Stans

|"R033_Syst®m umogn?

stu

dentovi prohl 2get vgechny ﬂe

Stav

|"R03l_Syst®m umogn?

stu

dentovi prohl 2get vT%Iedky m

Termznl.

R034_Syst®m umogn?
{5

stu

dentovi zag§da4 o vyd§n2 Ysp

Ugi vat el

req Ugi a.
RO35_Syst®m umogn?2 spr8vci vytvoSit a spravpy
opr§vnhDn?.
RO44_Syst®m umogn?2 spr8veci pSidnlovat student
kvalifikace.
R0O46 _Syst®m umogn?2 sprs8veci zapi sovat [student o
kvali fi kac?2m.
R0O45_Syst®m umogn?2 spr8§yci uzn§vat moduly
student T.
R0O38_Syst®m umogn2 pbi hl §gen2 sprgvce
R0O37_Syst®m umogn?3 odhl §gen?
spr§vce.
R036_Syst®m umogn?2 auditorgvi prohl 2get jedn
ugi vatel e.
R039_Syst®m umogn?2 spr8vecl prohl 2get jednotl! i
ugi vatel e.
|"RO40_Syst®m umogn? 0d|h|§gen2 student a.
|"R041_Syst®m umogn? o+h|§gen2 audi tora.
|"R043_Syst®m umogn? p#ihl§gen2 student a.
|"R04275yst®m umogn? p%ihl§gen2 audi tora.
VIisl edky
req VIisfed.




Zkougky

V)

et

req Zkotgky
RO52_Syst®m umogn?2 sprs8vci vytvgSet a sprav
zkougky .
RO51_Syst®m umogn? sprs8vci pSi hl §sit stude
zkougku.
R0O49_Syst®m umogn? spr8vci prohl 2gen2z jedn
zkougek.
R0O048_Syst®m umogn2 auditor oyvfi prohl 2genz |j
zkougek.
R0O54_Syst®m umogn? studentovi pSi hl §genz nf
zkougku.
R0O66 _Syst®m umogn2 spr8veci potvrdi Yal ast g
zkougku.
R047_Syst®m umogn?2 spr8vci potvrdit dolloge
zkougku.
R0O53_Syst®m umogn2 spr8§vci zapi sovat pozn§
zkougku.
R0O46_Syst®m umogn2 sprgvece odhl §sit studen
zkougky.
RO50_Syst®m umogn?2 spr8vci prohl 2get zapsa
student T.
RO65_Syst®m umogn? auditorovi prohl 2get a
student T.

|"R0687Syst®m umogn?2 student%vi odhl §gen2 ze

|"R069_Syst®m umogn? spr8vci zapisokat stude
ZRouoTgRU.

|"R0707Syst®m umogn? spr8§vci prohl}get stude
Z—RKo—t—gKt—

|"R071_Syst®m umogn? auditorovi proh|2get st

n

req BYet
"R055_Syst®m umogn2 spr8veci Yp|ra
|"R056_Syst®m umogn?2 ugivatedi z

|"R067_Syst®m umogn2 wugivatel:

.

vdar 1.




G8dosti
req G8dosti

|"R062_Syst®m umogn?2 spr8veci schvalov%t a zam

lacoliel

rarHHEEeT

R0O59_Syst®m umogn2 spr8vici potvrdit vyd§n?2
kvalifikace

R0O61_Syst®m umogn2 spr8veci prohl 24det jednot
kvalifikace

RO60_Syst®m umogn?2 spr8veci prohIZFet jednot

lazalifika

|"R058_Syst®m umogn?2 auditorovi prohlfget j ed

lazalifil

RO57_Syst®m umogn?2 auditorovi prohizget j ed
T
|"R063_Syst®m umogn2 studento|vi zag8§dat o zap

|"R064_Syst®m umogn? studentovi zobrazit mo%u

R
Ty Sdat—

Nefunkl n?2 pogadavky

req Nefunkéni pozadav...
Pravidia zkouSek

+ RO71_Pii zapisu modulu na Zousku s student musi zapsat také vSechny jeha zawslé moduly, polud je jesté nema Gspésné absolvované.

R072_Student nesni piekogit danou déllu studia.

R073_Student pro madul nesmi pieknéit dany celknvy poéet opakovani.

R074_Student pro madul nesmi preknocit dany poZet opakovani v jednom studijnim blaku.

RO75_Student 9 miazZe zapsat na Zoushk libovony po&et moduli z libovolnych kvalifikaci.

RO76_V piipadé nedspéiné Aousky modulu 8 student miiZe ziwatit danou penalizovanou dobu pro zapsani madulu na zkou3ku absolvevanim konzultace pro dany madul.
+ RO77_V phpadé neispéiné zZnusky modulu 3 student nesmi zapsat dany modul po danou penalizovanou dobu.

Kapacita Uzivatelé

[ + ROT0_Systém musi zviadnout alespari 1000 pipajeni sout '.| [Z] * R080_Uzivatelé jsou rozdeleni na 3 skupiny s riznymi Grow&mi oprawnéni
Standardy

+R078_Systérn bude kompatibilni s prohlizeci IE7, IES, IE9, IE10, Mozilla Firefox, Opera, Google Chrome.
[[F] + RO79_Systém bude provadét kazdodenni piinistkovou zalohu databaze.

Vikon
+ R081_Systém musi r7iadnout piithlaseni uFivatele maximalné do 5 selund.
+R082_Systém umoZni udadani stanekdo cache pro rychlej5i nagitani stiinek

Bezpecnost Dostupnost
+R067_Heslo bude uchovavano v zakidované podobé. +R069_Systém musi bit dostupny 24 hodin denng, 360 dni v roce.
+R068_Hedo musi obsahavat minimalné 6 makl.




Bezpel nost

req Bezpeglnnost

R0O68_Hesl o mus2?2 obsalfovat
znakT.

R0O67_Hesl o bude wuchov§8vs§gn
podobD.

Dostupnost

req Dostupnost

RO69_Syst®m mus2 bit dostupn
roce.

Kapacita

req Kapacita /

RO70_Syst®m mus? zvl §dnout alle
soul asnn.

Pravidla zkougek

req Pravidlg zkoug. ..

|"R075_Student si mTge zapsat na zkougku [l i bovonT pol et modul T z libovolnich
. NP
||R072_Student nesm?2 pé+kro!it danou d®I ku
Sterctiar
|||R0737Student pro modul nesm? pSlekrolit danlT cel kovi pol et
ko5t
||R07475tudent pro modul nesm2 pSekrol| it |danl pol et opakovg§n2 v jednom studijn?
bloku
| RO77_V pS2padhD ne¥%spNgn® zkougky modul u si student [nesm2 zapsat dani modul po
dobu
|"RO71_PSi z8pi su modul u na zkougku si student mus?2 zapsat tak®|vgechny jeho z§y

bSO o—v—a 1T

||R0767V pS2padh ne¥%spNgn® zkougky modul u si student mTge zkr§tit danou penalilz

modtts

Standardy
req Standardy

R0O79_Syst®m bude provg§dnNt kagdodfnn2 pS2rTstkovag
datab§ze.

R0O78_Syst®m bude kompatibiln2 s prohl 2geli I ET,
Chrome.




Ugi vatel ®

req Ugi at .

|||R0807Uzivatel®jsou rozdRIl eni na| 3
OopPp T 3SVvVImTiom

req vik.

R081_Syst®m mus2 zvl &§dnout pSihlfgge
sekund.

R082_Syst®m umogn?2 ukl §8d8&8n2 str8ne
str8nek.




PrcLOHA F: Di

agramy

pS2padT ugi

E=mr ]

(D + UCDD2_Autnmetick’ mzesling em
(3 + UCDDS_ProhliZeni Sablmn pr mzes)
(3 + UCOD7_Razeslini era
(D + UCDDS_Vytwifen! o sprivn Sablon pro mzeslind emaili.

Wiivaiel

¢» +UCD25 Vytwiieni o snive ufivateld
(D +UCD26 ProhiZeni ulvateld.

(Q +\CD2Z7_PihlEeni ssivee.

(D +UCD2Z FihliEe

¢» +UCD32 Spriwa moduld.
(D +UICDE2_OdhliSeni quiv.
(Jp +LI0D53 Odhieni aulitrs.
> +UCD54_OdhliFen’ shalentn_

=

(J» +UC046_Prohl fitosty o wddng lemlifilece.
Ty + UC047_PrmhiZeni Hidosti o zopsand alifks.
(Z» +UC48_Potvezeni o wydini kalifilace.

Ty +UC048_Patveeni o zopsini alifikace.

(Z» +UC05D_Zobmzeni moduldi pro denou elifilec.
(y +UCDE1_Fidost n znpsind lealfilace.

|O +UCH33 Zapsni wysledi zhmiShy. |

Mistost

(@ + UCDI7_PmhiZeni aisnost

Wvalikace

() + UCDDA_Armhivece sl
(3 + UCDD4_ProhliZeni sl
(T + UCDDG_Spniva moduli pro danow lelifiloc.
(3 + UCDDE_Vytviifeni 8 sorive lemfilac.

(3 + UGD37_Patwzend platly sudents.

(3 + UCD38_Putwzeni iifes sudents.

D + UCDAR_FihliSeni na dnulie.
(3 + UCDS6_Spriva zapsanjch moduldi ne zouZ
(D + UCDSE_ProhiZeni sudenth pihliSenych ne Zoushu

[Reaw ]

¢ # UCD12Z_PmhiZeni moduli.

(Jy * UCD13_PmhiZeni podminek pm moduly.
2 # UCH14_Amhivare modulli.

(D + UCD15_Nastveni podrainek pm moduly.
& sprive modull.

(D + UCD21_PmhiZeni zopanych el
(J» # UCD22_PmhiZeni zapmnych modul
Ty = UCD23_PmhiiZeni v-ed modulu.
 # UCD24_Féidnst o vydénd lemliflece.

[

() + UCDIG Vytwieni & pniva misnos ‘

(¢Z» + \CDD3_ProhiiZeni onzultad.
(p + UICDD_VytiFeni o sorfivn inzuttuc

Zp + UCHA_Upmva nsmhnich daji.
(J» + UCHIS_Zraina hedn

(3 + UCHA_Genemuiini sutistic
(D + UICD19_PmbZeni dutisik

(Jp + UCDS5_PmhliZeni nmbnith ddaji

t

Paiior
uc Emaily /
Emaily
C002_Auto
UC007_Rozgsz1l§n? rozeszl§ng emailT
email T.
Syst®m
Spr§vece .
(from Di agramy p
(from Di agrany $2padT ugit?2)
C005_Prohl 2den? gablon
pro rozes?| n?2 emai |l T.
Auditor

(from Diagranly p$2padT

ugi

t2)

G-1
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Konzultace

uc Konzultace /

Konzultace

UCO010_Vytvi§Senz 3

A

k

spr8§va kofzul t ac?|.

Spr §
(from Di agramy p t2)
UCOO03_Proh
konzul ta
Auditor
(from Diagramy p$2padT ugit?2)
Kvalifikace
uc Kvalifika... /
Kvalifikace
UCOO06_Spr §v modul
\ pro danou kv alifikaci.
Spr8vece
(from Diagramy| p$? dT
UC001_Archivace
kvalifi ac?z2.
Auditor
(from Diagramy|pS$2padT ugit?2)
Manu 8|l

uc Man...

Manu § |

UC011_Pro g ¢ n

Student
(from Di

agramy p

vide?

ma

S2padT ugitz?2)




Moduly

uc Mod... /

Moduly

7777777 UC014_Archivace
spr8§va mgdulgi ncl Tde e modul T.

UC015_ NastJaven?
odm2nek prfo modul y.

=

Spr8§ve
(from Di agramy S2pad gitz2)

uco12_Pro
P
— |

modul T.
Auditor

l2genz

(from Di agramy S2padT ugi 2013 _Prohyl 2gen?

podm2nek prfo modul y.

M2 st nost i

uc M2stho.

M2 st nosti

O

UCO016_Vytvis§Senz a
spr8§va m?/stnost?.

Spr8vce
(from Diagramy pS2zp

UC017_Pro
m2 stnos

Il 2genz

Auditor

(from Diagramy pS2padT ugitez2)

Statistiky
uc Statistiky /

Statistiky

;; UC018_Gene\rov §p?
statistik.

Spr8vce

(from Diagramy pf2padT ug ) Syst®m
\ (from Di agramy p

UC019_Prohl 2geln2
statistik.

Auditor

(from Di agramy p$padf—-u

G-3




Stav

uc St... /
Stav
ProfQl 2 gk
Tch/modul
Student
| , A\ .
(from Diagramy pSPpadT ugijg?2) |
gelxtendé gelxtendé
|
Ucd°§242—c’§dls.tf.°k UCo23_Proll2ghkn
v yegw pLETIKACEy T sl edk T Jmodull
¢ .
Ugi vat el
uc Ugi a
Ugi vatel
UC030_Spr\8va
kvalifilWac?2.
RN
gexgendé
1 8g¢
—_—] UC031_Uzng§w8n2_ _ _( UC0O32_Spr\sv g
\ modul T. cincludeemodul T.
Sprg8vxe
(from Di agr aymy|
UC054_Odhl\§genf
studenta.
—
UC026_Proflzgenz I
ugivate)T. /
Student
O/ ucoz29 _PsSi N"Ctrom Diagramy
an . studenta.
uco28_PSi Nl §genz2
\ auditora.
Auditor
(from Di agr an
auditora.

G-4




Visledky

uc VIisled.
Visl edky
UC033_Zapls§n?
visledkT gzkoupK
Spr8vce
(from Di agramy [pS2padT ugitz2)
uc Zkowgky
Zkougky
UC038_Pot rzen
7 il asti stjudentla.
’Q‘includeé
student T
zkog";exten$ih|§genTch\n‘a‘zkoug
s 5 ginc‘l rzen?
pr§vce
(from Diagramy 2 padT ugitz) S
~
cincludee
C041_ZapNsovgr2
pozn&§mky Jke
studentovi.
. UCO56 _Sprgva
Auditor \ zapsanich odul T na
(from Diagramy [pS$Sz2padT ugi tg) zkougku
I
cextende
| UC036_0dhl ze
zkougky.
UCO58 _Prohlzg ___st_gel‘hqor35fpl'1°h ngle;Z \
Sihl §genich /n GRRsant c mp du na
P 59 cexté ﬁ‘% zkogku. | —
uco43_PSihl na
zkougku. Student
(from Di agramy
Bl et
uc bBlet
bl et
UC044 _bDpriav a
osobnz2ch fudaj T|.
Spr gv\g €
(from Diagr my\gpadT ugitz)
a hegl a
—
Auditor \
(from Di agramy /
UC0O55_Profl 2gen? Student
osobnzch JYadaj T .
(from Diagramy p




(from Di

/

O
A

Spr§k
(from Di agr ayny

O

Auditor

\

UC046 _Pr oy

agram

G§dosti

UC048_Potvirzen?2 o
al i fikace.

o
ifikace.

modul T

Il 2§genz2
vyd§n?2

UC0O50_Zob
pr o
kv alifikaci.

dan

i kace.

I
/

2
Ol;from Di agr amy

Student




PFréLOHA G: Diagramy sledov8§n2 pogadavkT

req Sledov ani pozadav ... /

r_‘r‘ Emaily : Emaily | Konzultace : Konzultace '_YI Kvalifikace : Kvalifikace
2| manual : Manual | Mistnosti : Misinosti | Statistiky - Statistiky
B Oret - Otet B8 stav: stav 2 uzwatel - uzivatel

% vysledky - Videdky | Zwousky - Zkousky " Zzadosti : Zadosti

9 Relationship matrix

Emaily
custom Emaily /

ROO1_Syst®m umogn?2 auditorovi prohl[? ¢
4,___—~—~——_”~' emai | T.
C0O05_Prohl2gen2 gabl on (from Emaily)
pro rozes?z| nz email T.

< -

————=—_]||R0O0O4_Syst®m umogn?2 spr8vci prohl 2gejt
(from Emaily) @mal ) 1.

(from Emaily)

ROO3_Syst®m umogn2 spr§v manu8l n2 r

emai | T.
(from Emaily)

C002_AU10T_i_C_k_® ____________ ROO02_Syst®m umogn2 spr§vci automali ck@
rozesz?21| 8n emai | T uds8§l ost i

(from Emaily)
(from Emaily)
UC009_VytvgSenz a "
sprsva gabkJm—opro——————————— ROO§_Syst®m umogn?2 spr8vci vytvgSelt a
rozes2| 8n2 email T. emai | T.

(from Emaily)

(from Emaily)

H-1



Konzultace

custom Konzultace /

= — 1 ROO6_Syst®m umogn2 auditoro|i proh
UC003_Pro h<}g_e’n 2 konzultace.
konzultag?. (fromKonzultace)
—— ROO7_Syst®m umogn2 spr8vci| prohl 2ge
(from Konzultace) Ve,
(from Konzultace)
UCO010_Vytvis$en2z _a __ _ __ __ ____ RO0OS8_Syst®m umogn2 spr8vci vytvsS|et
spr§8§va kofzultac?2. studenty.

(from Konzultace)

(from Konzultace)

Kvalifikace
custom Kv alifika... /
Ucoo1_Archivace \ 4 ____ _ | RO10_Syst®m umogn2 spr8vci |archi
kvalifi 2. kvalifikacz2.
(from Kvalifikace)
(from K/Q«ifi kace)
|
|
|
Gi In cludee
|
|
Uucoos8_Vytyv enz _a _ _ __ _ R0O13_Syst®m umogn2 spr8vci |[vytvsf
spr8§va kv ifikac? kvalifikace.
(from Kvalifikace)
(from K)@Iifi kace)
|
|
'
¢gexten de
|
|
modul T__ _ _ | RO12_Syst®m umogn? sprg§vci pSids
pro danou kv alifikaci. kvalifikace.
(from Kvalifikace)
(from Kvalifikace)
ucoo4 _Proflfdgenz _____ RO11_Syst®m umogn2? spr§vci| prohl
i fil 2, kvalifikace.
NE~<
S~ (from Kvalifikace)
g \\\
(from Kvalifikace) -
RO0O9_Syst®m umogn?2 auditorgvi pr
kvalifikace.
(from Kvalifikace)
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Manu § |

custom Man...

ucoi11_
vide?

(from Manus§8l

)

R0O13_Syst ®m
manus§l u.

umogn?

studen|t

(from Manusgl)

Moduly

custom Mod...

Uco12_Pro
modul T.

(from Moduly)

(from Moduly)

UC014_Archivace
modul T.

(frommduly)
|
|

necl
|

Gi udee

(from Moduly)

UCO015_Nast
podm2 nek

(from Moduly)

moduly.

R0O14_Syst®m umogn?2 auditorfovi prohl 24
moduly.
(from Moduly)
7 R018_Syst®m umogn2 spr8vdi prohl 2get
moduly.
(from Moduly)
RO15_Syst®m umogn?2 auditorovi prohl 3¢
moduly.
(from Moduly)
R019_Syst®m umogn?2 sprs8vci prohl 2gpt
moduly.
(from Moduly)
RO16_Syst®m umogn?2 spr8yci archivaci
modul T.
(from Moduly)
RO20_Syst®m umogn2 spr8vci vytvs§Set a
moduly.
(from Moduly)
RO17_Syst®m umogn2 spr8vci nastavit| po

(from Moduly)




M2 st nosti

custom M2gtno.
R023_Syst®m umogn2 spr8§vecil| v/l
m2 st nost.i
(from M2Zstnosti)
(from M2stnosti)
UcCo17_Pro genz _____| RO21_Syst®m umogn? auditorf
m2stnos m2stnosti
q.\\ (from M2stnosti)
(from Mzstnosti\)\~-\_
R022_Syst®m umogn?2 sprs8gvci p
m2 st nost.i
(from M2stnosti)
Statistiky
custom Statistiky
UCOlS_Genev_§_n_2___ R024_Syst®r1:1_budg uEnI’Jt generov_at statnst
statistik. studentT pSihl 8genlch na zkougku v rJzn
(from Statistiky)
(from Statistiky)
R025_Syst®m umogn2 auditorovi prohl 2det
pSi hl §genTch na zkougku v rTznich | aslov
UCo19 Pro (from Statistiky)
statistik.
R028_Syst®m umogn2 spr8veci prohl 2get t]
(from Statistiky) na zkougku v rTznTch | asovich intervalfe|
(from Statistiky)
Stav
UC024_GSdpsit o ______ {HROQAisysl@)m umogn: studentovi|z
absol vovan® kvalifikace
(from Stav)
R032_Syst®m umogn? studentfovi p
jeho zapsan® kvalifikace al jeji
(from Stav)
R0O33_Syst®m umogn? studentovi [pr
zapsan® moduly pod danimi kvalli
(from Stav)
(lmn(\'&nav)
I
i
Qe%\endé
I
I
I
uUco23_Pro genz _____ |HR03175ys(®m umogn? sludentovj p
visledkT odul u z jednotlivich zkougkovich tgrm
(from Stav)
(from Stav)




R0O35_Syst®m umogn2 spr8vci vytvoSit a sprjla
opr§vnhiDn?2.

(from Ugivatel)

(fr/%\m Ugi vatel)
|

cextende
|

UC030_Spr
kvalifi

a_ RO44_Syst®m umogn? spr8vci |pSidnlovat s
2. kvalifikace.

(from Ugivatel)

(fr/g\m Ugi vatel)
|
(;elxtendé -

R046 _Syst®m umogn?2 spr8vci zapi sovat |stu
— kval i fikac?2m.

(from Ugivatel)

UC032_Spr
modul T.

UC031_Uznj
modul T.

§n2_ RO45_Syst®m umogn?z|sp
moduly studentT.

(from Ugivatel)

(from Ugivatel)

UcCo52 _
spr8vece/)

genz _ _ _ _ _ R037_Syst®m umogn? odhl §gen?
spr8§vce.

(from Ugivatel)

Uco53_0dhl

_________ S 2 ; 2 i
auditora. <|||R0417$yst®m umogn oz’hl§gen audi tora.

(from Ugivatel)

UC054_0Odhl

__________ S 2 0 2
studenta. |||R04075yst®m umogn odh!|l §gen student a.

(from Ugivatel)

ucoz9 _PSiNgGenz ______ |||R043fsyst®m umogn? piihl§gen2 studenta
studenta.

(from Ugivatel)

ucoz28_PSi

g9enz ___ ____ ; i ; i 4
auditora R042_Syst®m umogn?2 p$i hl §gen?2 auditora

(from Ugivatel)

R039_Syst®m umogn2 spr8vci prohl 2get | e
7 ugi vatel e.

UC026 _Pro
ugivate

2 genz (from Ugivatel)

R036_Syst®m umogn2 auditorquvi prohl 2get
ugi vatel e.

(from Ugivatel)

R038_Syst®m umogn2 p$i hl 8gen2 spr8vce.

(from Ugivatel)

(from Ugivatel)




Visledky

custom VI gl ed.

R0O47_Syst®m umogn?2 spr8vci zapsat
jednot!l i v® moduly studentT pSi h] 8§
(from Visl edky)
Zkougky
””””” |||R04975yst®m umogn? sprgvci prrihlig‘;en2 jednot

(frig\m Zkougky)
I
ge;(tend‘e

(frigm zZkougky)
I
I
I

cextende

UcCo035 _
zapsanich
zkogku.

na

(from Zkougky)

Uuco36_0Odhl
zkougky.

(from Zkougky)

UC039_Spr§val-studentT

< -~-

(from Zly\uxg\ky)
~

77777 {||R068_Syst®m umogn? studentl)vl odhl 8gen2 ze zkougky]

(from Zkougky)

|||R048_Sysl®m umogn2 auditorovi 4r0h|2{;en2 jed

(from Zkougky)

———— RO70_Syst®m umogn2 spr8§veci prohl get student
zkougku.
(from koudakyv)
_‘|||RO717$ysl®m umogn?2 auditorovi prohlzgel st ud|

(from Zkougky)

|||R0507$ysl®m umogn2 spr8§vci prohl 2get zapsarl@

- (from Zkougky)

|R06575yst®m

umogn? auditorovi prohl zget ap
student T.

(from Zkougky)

R0O66 _Syst®m umo rdit

pSi hl 8gen®ho na

gn2 spr8§veci
zkougku.

poty

(from Zkougky)

UC037_Pot )\
platby studenta.

R047 _Syst®m umogn2? spr§veci ;jotvrdl!
z k

ﬂ(from Zkougky) studenta pSihl§gen®ho na ugku.

(from Zkougky)

C041_Zap

pozng&mky |ke
studentovi. <}***\ R0O53_Syst®m umogn? spr8vci Jzapi
studenovi pSihl§gen®mu na zkoug|
// (from Zkougky) (from Zkougky)
de%uAGfSyst@m u vognz
spr8vecei odhl §s|lit studenta ze
zkougky .
- _ R052_Syst ®m (mo g
(from Zkoudakyfucoso_vyt Wibem= spr&vei vytvgset
- - spravovat zkojugk|

cextende
zkougku. (from Zkougky)

gex\(éhv

R0O69 _Syst®m umog
zapisovat studentovi moduly na
zkougku.

S o (from Zkougky)

(from Zkougky)

R0O51_Syst®m umogn2? spr8§veci pSihl §sit studenta na
zkougku.
na (from Zkougky)

R0O54 _Syst®m
zkougku.

umogn? sludelnlavl pSihl §genz na

(from Zkougky)

(from Zkougky)
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UucCo044_bpr
osobn2ch oaj T.

——————————— == |"R055_Syst®m umogn2 spr8veci Yap|r &

(from Dl et)

(from blet)

e e ﬂ"ROSG_Syst@m umogn2 ugivatel

(from Dlet)

(from Blet)

4"R067_Syst®m umogn2 wugivatel:

daj T .

(from bl et)

(from Dl et)

G8&8dosti

custom G&dosti
60467Pro<}.§3n2. ——————— ‘I

g8dost?2 o)vyd§n2
kvalifikace.

RO60_Syst®m umogn?2 spr8§veci prohl 2get
kvalifikace.

(from G§dosti)

2 4

R0O57_Syst®m umogn? auditorovi proh
kvalifikace.

(from G8dosti)

R0O61_Syst®m umogn?2 spr8veci prohl 2 get
kvalifikace.

genz _______
apsan?

g8§dost?
kvalifikace.

(from Gg8dosti)

(from G8dosti) T R058 _Syst®m umogn2? auditorovi prohl [¢]
kvalifikace.
(from G8dosti)
____________ R0O59 _Syst®m umogn2 spr§vici potvrdit v
kvalifikace.
(from G8dosti)
)
1en e R062_Syst®m umogn?2 spr8§veci schval ovgt
i kvalifikace.
(from G&§dosti)
)
azen?
<pamour————————— R0O64_Syst®m umogn? studentovi zobrazi
kval i fikaci, o kterou si chce zaglgdat

kv alifikaci.

(from G§dosti)
(from G&dosti)

UC0O51_G§&§dy Vi zag§dat

Mt o
ifikace. -I

aps8&n?2 kv/a

R063_Syst®m umogn? student o
kvalifikace.

(from G§dosti)

(from G§dosti)
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P

FrcLOHA Komuni kal n?2

di

agr amy

object Komunikaéni diagra... /

j + Zadaslh

j + Emaily

j + Emaily Sablony
j + Hame

j + Kanzullace

j + Kvalifikace

[Swdem |

:I + Zadosti
:I + Home
:I + Manual
j + Stav
j + (et
j + Zkousky

Audifor

+ Zadosh
+ Emaily

j + Emaily Sablony
+ Home

+ Konzullace

i i + Kvalifikace
J + Mistnosti N :
:I + Moduly Misinosh
:I + Moduly podminky Maoduly
:l + Statistiky + Moduly podm inky
:l + UZivatelé + S'Ifilﬂllq
:I + OEet + UZivalelé
:I + Vydedhy ' + OGet
[ + Zousky _‘I + Vydedky
| = D
Auditor

object Audit... J

|




Emaily

sd Emaily /

:Auditor

¢ 1: ShowStudents()

:Index

¢ 1.1: GetStudents() :ActionResult

:EmailController :EmailTemplate
¢ 1.2: GetUsersAQueryable() :IQueryable<UserA>

1.3: GetUserAData() :IQueryable<UserA> —>

:UserService :UserA

Emai ly gabl ony

:Auditor

1 ShowEma\ITemp\ates()¢
:Index

:EmailTemplateController

i

i

i

i

i

i

i

¢ '
1.1: GetEmailTemplate() .
i

i

i

'

1.2: GetEmailTemplateData() |Queryab\e<Ema|lTemplate; '
i

i

i

'
'
'
'
'
'
'
'
'
'
'
'
al
'
'
'
'




Home

sd Home

! Home ;
' '
\ h
. |
| |
l . '
' @) 1: HomeView() — > 1.1: Index() — P> ,
: T | _
. \
! :Auditor .
: :Index :HomeController 1
\
. h
h |
. |

Konzultace

sd Konzultace /

Konzultace

:Auditor

1: ShowConsultation() ¢

:Index
1.1: GetConsultations() ¢

1.4: GetUserAData() :IEnumerable<UserA> —>

1.3: GetUserAEnumerable() :IEnumerable<UserA> —P> @

:UserService :UserA

\A 1.5: GetUserModule(int) :UserModule

1.6: GetUserModuleData() :UserModule —>

. v

1.2: GetConwll:ationDala() :IQueryable<Consultation>

:ModuleService :UserModule

:Consultation




Kvalifikace

sd Kvalifika...

_
_
_
_
_
| _
| _
| _
| "
| _
| _
| _
_
| "
| _
| _
| _
| "
| _
| _
_
_ w, |
_ 3 |
_ : |
_
L - : |
Ly g : |
.m S .. .
K 5 : |
e 2 - |
.nla z |
E : m w |
_ _ , .- -
" ¢ : : .
_ —> : : .
_ . ; w m |
_ 5 E m : |
" Ot=3 2 2 : |
_ E : |
| _
| _
| _
| "
| _
| _
| _
e
e
e
L
L
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Moduly

Moduly

:Auditor

1: ShowModules()

@7

:Index

1.1: GetModules() ¢

&

:ModuleController

1.2: GetModuleQueryable() :IQueryable<Module> ¢

:ModuleService

1.3: GetModuleData() :IQueryable<Module> ¢

Moduly podm?nky

o

Auditor

1: ShowModuleCondition() ¢

:Index

1.1: GetModuleCondition() ¢

O

:ModuleConditionController

'‘GetModuleConditionData() :Modu\econd\lion¢

O

:ModuleCondition

I
Y




M2 st nost

M2 st/nho.

s d

8
- - s
- 2 3 = E
Q
o OF=3 o 8 g
c |v |v ]
- 04
» @ z
~ m m
S S
= e g
M 7}
E o
() I
— -

Statistik

sd Statistiky

:Line

N 3: ShowLineGraph()

¢ 2: ShowPieGraph()
¢ 3.1: GetData()

Statistiky

:Auditor

:Index
:ModulesReportController

1.1: GetData() ¢ ¢ 2.1: GetData()

1: ShowBarGraph() A/

:Bar
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Ugi vatel ®

objectUZivat...
Audifor
Spravce | Siudent

Auditor

sd Auditor /

:Auditor

1: ShowAuditors()

OO0 e

:Index

1.1: GetAuditors()

:UserCController

1.2: GetUsersCQueryable() :IQueryable<UserC> ¢

&

:UserService

1.3: GetUserCData() :IQueryable<UserC>

O—

:UserC
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Student

sd Student /

'
'
'
'
'
'
1.3: GetUserAData() :IQueryable<UserA> ¢
'
'
'
'
'
'
'

1: ShowStudents() X

:Index

1.1: GetStudents()

1.2: GetUsersAQueryable() :IQueryable<UserA> 4~

:UserService

UserA

1.6: GetUserTestDayQueryable() :IQueryable<UserT estDay>

1.7: GetUserTestDayData() :IQueryable<UserTestDay> ¢

UserTestDay

:UserAController

[ FestDayService

4 2 PrintStudentUsercard()

PrintUserCard

2.1: PrintUserCard(string, int) :ActionResult

A 1.4: GetUserCards(string) :IQueryable<UserCard>

A 1.8: GetUserModulesForCard(int, string) :IQuerable<UserModul

A 2.2: GetUserCard(string, int) :UserCard

1.9: GdtUserModuleData() :IQueryable<UserModule> 4—
m/CardSeNlcE

/

UserModule

e e

2.3: GetUserCardData() :UserCard

¢ '
¢ '

1.5: GetUserCardData() :IQUeryable<UserCard>

:UserCard

¥ 1.10: Getl

Q Jlts(int) :1Q >
JResultService

'
'
'
Q ‘(1.11: GetResultData() :IQueryable<Result> '
'
'

:Result




Visledky

sd VIisled.

:Auditor

1: ShowResult()

:Index

1.1: GetResult() ¢

:ResultsController

¢ 1.2: GetTestDayResults(int) :lIQueryable<Result>
4— 1.3: GetUserA(string) :UserA
1

:UserService :ResultService

¢ 1.4: GetUserAData() :UserA

\A 1.7: GetResultData() :IQueryable<Result>

:UserA

X

1.6: GetUserModuleData() :IQueryable<UserModule>

‘Result
L 1.5: GetUserTestDayData() :UserTestDat

:UserModule

:UserTestDay

[-10



‘UserA

3: PrintResults) A~

:PrintPart66

3.1: PrintResults(int) :ActionResult

:Room

: GetTestDayQueryable() :IQueryable<TestDay> ¢
1.6: GetUsersInTestRay(int) :IEnumerable<UserT estDayModel> ¢

1.10: GetUserModuleQueryable() :IQueryable<UserModuIe>¢

1.4: GetRoomData() :Room

o\

4— 1.8: GetUserAData() :UserA "

:TestDayController

2: PrintAssignedStudents()

:PrintAssignedUsers

¢ 1.5: SelectTestDayUsergint) :ActionResult

2.1: PrintAssignedUsers(int) :ActionResult

¢ 2.2: GetUserTestDay(int) :UserTestDay
¢ 3.2: GetUserTestDayQueryable() :IQueryable<UserTestDay>

‘ 3.8: GetUserTestDayQueryable() :IQueryable<UserTestDay>

‘TestDay

V¥ 13 GetTestDayData() :IQueryable<TestDay>

3.12: GetUserCardData() :IQueryable<UserCard> %

4— 2.3: GetUserAData() :UserA
‘TestDay:

4— 3.5: GetUserAData() :UserA

4— 3.9: GetUserAData() :UserA

3.4: GetResultData() :IQueryable<Result> {

3.11: GetResultData() :IQueryable<Result> (

3.10: GetUserTestDayData() ;#Queryable<UserTestDay> ¢

3.13

‘Result

:UserTestDay

¢ 2.4: GetUserTestDayData() :Usel

v

2.6: GetUserCardData() :IQueryable<UserCard> —’

Servicy :UserCard

3.6: GetUserCardData() :IQueryable<UserCard> %

¢ 1.7: GetUserT estDayRata()
N 1.11: GetUserModuleData()

\A 2.5: GetUserModuleData() :IQueryable<Userl
3.3: GetUserTestDayData() :IQueryable<U:

o e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeaaan

GetUserModuleData() :IQueryable<UserModule>

:UserModule

odule>
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7Audit

1: ShowPersonallnformation() /

:Manager

N

1.1: GetPersonallnformation()

\‘ 2: EditPassword()

:Password

4

2.1: Password(PasswordModel) :ActionResult

:AccountController

1.2: GetUserB(string) :UserB ¢

:UserService

¢ 2.2: SetPassword(string, string) :bool

1.3: GetUserBData() :UserB —P> Q

:UserB

[-12




1.3: GetUserAData() :IQueryable<UserA> ¢

2.3: GetUserAData() :IQueryable<UserA> ¢

\A 1: ShowCardsToEnroll()

2: ShowCardsToRelease() g~

:CardRelea: rdEnrollment

2.1: CardRelease() :ActionResult

1.1: CardEnroliment() :ActionResult

O

RequestController

1.2: GetUsersAQueryable() :IQueryable<UserA> A/
2.2: GetUsersAQueryable() :IQueryable<UserA> A/

2.4: GetUserCardQueryapte() :IQueryable<UserCard> ¢ ¢ 1.4: GetUserCardQueryable() :IQueryable<UserCard>

. Seni i
:UserService :CardService

1.5: GetCardData() ¢

x 1.6: GetUserCardData() :IQueryable<UserCard>

2.5: GetCafdData() :IQueryable<UserCard> ¢

2.6: GetUserCardData() :IQUeryable<UserCard> &

-UserA .Card :UserCard
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Spr§vce

r\ W‘ Home | m'
- i a- 8-
B+ 8- a- 8-
B+ 8- a- 8-

5- TR [Moduly pominky | i

:I + Auditor

Zkousky j * Sprivee
Zadosf 7] + Student
Vysledky D * j
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Emaily

sd Emaily /

2: FiIIEmaiI()‘/

~A 1: ShowStudents()

3: SendEmaiI()A/ :Spr8ve

:SendEmail

2.1: GetEmailData() :ActionResult

3.1: SendEmail(EmailModel, IEnumerable<string>) :ActiunResuP 1.1: GetStudents() :ActionResult

@4— 3.4: SendEmail(MailAddress, IEnumerable<MailAddress>, string, string

:MailService :EmailController :EmailTemplate

<+ 2.4: GetEmailTemplateData() :EmailTemplate

¢ 1.2: GetUsersAQueryable() :IQueryable<UserA>
¢ 2.2: GetUserB(string) :UserB

3.2: GetUsersBQueryable() :IQueryable<UserB>

1.3: GetUserAData() :IQueryable<UserA> —>

:UserService :UserA

3.3: GetUserBData() :IQueryable<UserB> ¢ ¢ 2.3: GetUserBData() :UserB

[-15



]

1: ShowEmaiITempIates()¢ ¢ 3: UpdateEmailTemplate()

r§vce

2: AddEmaiITempIate()¢ ¢ 4: DeleteEmailTemplate()

:Index

1.1: GetEmaiITempIale()¢ 3.1: GetEmailTemplate(int) :EmailTemplate

<« <

2.1: Insert(EmailTemplateModel) :AclionResuIt¢ 3.3: Update(int, EmailTemplateModel) :ActionResult
4.1: GetEmailTemplate(int)

4.3: Delete(int) :ActionResult

O

:EmailTemplateController

1.2: GetEmailTemplateData() :IQueryabIe<EmaiITempIate; ¢ 3.2: GetEmailTemplateData() :EmailTemplate
¢ 4.2: GetEmailTemplateData() :EmailTemplate

:EmailTemplate

>0
%
S
v
v
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Konzultace

sd Konzultace /

Konzultace

Spr8vece

1: ShowConsultation() ¢ ¢ 2: AddConsultation()

3: DeleteConsultation() ¢

:Index
1.1: GetConsultations() ¢ ¢ 2.1: Insert() :ActionResult

3.1: GetConsultation() ¢ ¢ 3.3: Delete(int) :ActionResult

1.4: GetUserAData() :IEnumerable<UserA

:ConsultationContr

1.3: GetUserAEnumerable() :IEnumerable<UserA> —P @

:UserService

\A 1.5: GetUserModule(int) :UserModule

1.6: GetUserModuleData() :UserModule —>

%

:ModuleService

:Consultation

:UserModule

:UserA

Kvalifikace

sdkvalifika.. /

5: EditCardModules() A/ \ 2: EditCard()

O

EditModules

\A 4: DeleteCard()

:Index

v

1.1: GetCards()

v
4

511: Update int)

5.4 Queryable() :I

2.1: Update(int, FormCollection) :ActionResult

3.1: Insert(CardModel) :ActionResult

4.1: Delete(int) :ActionResult

:CardController

1.2: GetCardQueryable() :IQuerable<Card> ‘ ¢ 4.2: GetCard(int) :Card

2.4: UpdateCard(Card) ¢ ¢ 5.2: GetCard(int) :Card
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