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Oo6mee onmucanue Texnosioruu UniTESK

ITpu pa3pabotke nporpamMmmHoro obecrneuenusi (IT0) MbI 0ObIUHO XOTHM, YTOOBI OHO paboTaso mpa-
BUJILHO U HaflexkHO. Hanbosiee U3BeCTHBIM U IIMPOKO HMCITO/Ib3yeMbI CTIOCOO TIPOKOHTPOJHUPOBATh
TIPaBU/ILHOCTH €r0 paboThl M HA/IE&XKHOCTh — 3TO TecThpoBaHue. OZIHAKO B3PLIBHOM POCT (PyHKLIMO-
Ha/IbHOCTU Y CJIOKHOCTH peasibHO ucrosb3yemoro I10 B rocsiefHee BpeMsi IPUBOAUT K TipobieMam
TIpU TIPUMEeHeHUH TPaZULMOHHBIX TIOXO0/0B K TeCTUPOBaHHUI0. [IpoTecTpoBaTh OOBIUHBIMU METO-

JamMu HeBOoJIBIITYI0 WK CPeJHIO0 (~< 104 CTPOK KOJja) MPOrpaMMy BO3MOYKHO, HO TIpH Ja/ibHeHrIemM
pocTe eé pasMepa, a Takke NPU HEOOXOAMMOCTH ee [I0JITOT0 COTPOBOK/EHUSI U MHOTOKPATHOTO
BHeCEeHUsI U3MEHEeHUW, TPYJ0eMKOCTb HCII0/b30BaHUsl TPAJULIMOHHBIX MOAXO00B K TeCTUPOBaHHUIO
BO3pacTaeT BO MHOTO pa3, a ux 3¢(eKTHBHOCTb 3HAUMTE/IbHO Ma/laerT.

TexHosorust pa3pabotku TectoB UniTESK mnpu3BaHa pasperuthb 3TH nipobiembl. OHa TNpeHa3Ha-
YyeHa [i/Isl CHW)KeHUS] TPYA0EeMKOCTH U TIOBBILLIEHNS KaueCTBa TeCTUPOBAaHUSI COBPEMEHHOI'O C/I0JKHO-
ro [10.

OcnHoBHbIe 31eMeHThI TexHosioru UniTESK TakoBwI:

* TecTsl pa3zpabaTbiBalOTCsI UCXO/Is M3 HEKOTOPOU Mozenu roBefenus 10, Ha3biBaemoi ¢op-
ManbHbIMU cheyupukayusimu, a He Ha OCHOBe CTPYKTYPBI €ro Kojja. JTO TI03BOJIsIeT HauyaTh
pa3paboTKy TeCTOB 33/I0/IT0 /10 3aBepllieHus peanu3anyu 1esesoro I10.

* U3 ¢opmanbHbIX criel(UKaLMi aBTOMaTiyecKd CTPOSITCS Kpumepuu mecmogo20 NOKpbl-
musi, OTIpeJeJIsIolie Ha OCHOBE CTPYKTYpPbI TPeOOBaHW KPUTEPUH TIOHOTHI TeCTOB. DTU
KpPUTEPUHY NTPUMEHSIIOTCS B Ja/IbHEeMIIeM /JIs1 KOHTPOJISL KauyecTBa IIPOBEJEHHOI0 TeCTUPOBa-
HUSL.

* Ha ocHoge crierjuduKaiyii ¥ BEIOpaHHOTO KpUTEPUs IMOKPBITHS CTPOSITCS Mecmosble CYeHa-
puu, KOTOpble HallesieHbl Ha JOCTHKeHWe MaKCUMajbHO BO3MOXKHOI'O MOKPBITUS 110 3TOMY
kputepuio. TectoBble ciieHapuu UniTESK mipefcTaBnsitoT co00#i aHaIoOr LIMPOKO UCIIONb3Y-
eMBIX TEeCTOBBIX CKPHUIITOB, OIHAKO OHU O0Jiee BbIPA3UTE/TbHBI U TIO3BOJISIIOT TIPH TEX JKe YCH-
JASIX Ha pa3paboTKy MpOBeCTH ropasao 0osiee KaueCTBEHHOE TeCTUPOBaHUE.

* UniTESK nojsep>kuBaeT TeCTUPOBaHNE «UePHBIM SILIIUKOM», 6e3 yueTa 0COOeHHOCTel KOH-
KpeTHOU peanv3auuu Lenesoro I10.

* ®dopmasbHble crielU(pUKaLMi MOXKHO WCII0/Ib30BaTh /i1 TECTUPOBaHUS pa3HbIX BePCUM Of-
HOM CHUCTeMBI, fiaXke eC/Id UX UHTep(eiiCchl pa3nyaroTcs, 5KOHOMsI Ha pa3paboTke crieudu-
YyeCKHX TeCTOB /Il HUX. JTa BO3MOXXHOCTb TOJ/ep>KUBAETCs TEXHOJIOTHel 3a cyeT Joros-
HUTE/TbHOW TPOCJIOMKU MeXAYy TecTaMd W peanu3alyeld, COCTOSIer K3 TMPOrpaMMHBIX
KOMIIOHEHTOB, Ha3bIBaeMbIX MeOUAMOpamu.

* ®dopmasbHble crielUpUKaLK, MeJUaTopbl U TECTOBbIE CLieHapUX O(OPMJISIIOTCSI Ha paciiu-
PeHUM sI3bIKa MPOTPAMMHPOBAHMs, Ha KOTOPOM pa3pabarbiBaercs Tectrpyemoe I10. 310
TI03BOJISIeT 3HAYUTE/IbHO YIPOCTUTh OCBOEHHe TeXHOJIOTWU TeCTUPOBLIMKAMU U CJesaTh
MaKCUMaJ/IbHO TOHSATHOM CBSi3b TecTOB C LeseBbiM [10. MHCTpyMeHT, mopaep KUBarOLLIUi
pa3paboTky TectoB 1o TexHonoruu UniTESK, nmeercs ais s3bika Java.

OCHOBHBIE [JIEHICTBUS, KOTOpPbIe HY)XHO BBITIOJHUTL [jii Pa3pabOTKU TecTa IO TEXHOJOTHH
UniTESK:

1. Ilodzomoeka popmanbHbix cneyugpukayuli. 171 3TOro cjiefyeT MpoaHaIU3UPOBaTh
(dbyHKLMOHaBHBIE TpeboBaHus K 1jesieBoMy 10 Ha 0CHOBe UMERLLUXCS JOKYMEHTOB WJTH
3HaHWY yYaCTHUKOB IIPOEKTA.



2. BbldeneHue kpumepues nokpbimusi. [Toreitatbesi copmymupoBaTh TpeOOBaHUS K KaueCTBY
TecToB (4To OyZieT 03HauaTh «J0CTaTOYHO MOJTHOe TeCTHPOBAHKE», KOTIa MOXKHO €ro
TIPeKpaTHTh) Ha OCHOBe TIOKeJITaHUM 3aKa3uKKa, 3HaHWM O TpejMeTHOUM 00/1acTH U
VIMEIOLIMXCSl PeCypCoB TpoeKTa. VIcnomnb3ys CTPYKTYpyY MO/TyUYeHHbIX CcrelugpuKaLui,
niepe)OpMy/IMPOBATh 3TH TPeOOBAHUS B BHZle TPeOOBAHMI K YPOBHSIM MTOKPBITHS T10
orpe/ie/IeHHbIM KPUTEPHUSIM MTOKDPbITHSI.

3. Pa3zpabomka mecmosbix cyeHapues. ClieHapuy pa3pabaThIBalOTCSI HA OCHOBE
creLiU(UKaLMI U He TIpYBsA3aHbl K KOHKPeTHOU peanu3anuu LeneBoro [10 umm ero
KOHKpPeTHOU Bepcuu. Habop TeCTOBBIX ClieHapueB [JO/KeH 00eCreunBaTh J0CTIKeHHe
HY>KHOTO YPOBHS$I TIOKDBITHSI.

4. Paspabomka meduamopos. [1nsi IPYBSI3KY TO/TyYeHHBIX TeCTOB K KOHKPEeTHOM peasr3alyn
1]eJIeBOM cucTeMbl pa3paboTats Habop MeauaTopoB. [Ijisi 3TOro HY>KHO 3HATh TOUHbIN
uHTepdeiic BEIOpaHHOM peanr3aliiy, XOTs camMa OHa ellje MOXKeT ObITh He TOTOBa K
TeCTUPOBaHUIO.

5. Komnuasyus mecmogol cucmembl. 171 TOTO, YTOOBI TIOMyYUTb TOTOBBIE TECTHI, HY’KHO
OTTPaHC/IMPOBaTh ClielM(UKaLY, MeIUaTophbl U CLieHapyy C pacIliMpeHus si3bIKa
NIpOrpaMMUpPOBAHUA B L[e/IOCTHYIO TECTOBYIO CUCTEMY Ha CaMOM 3TOM fI3bIKe.

6. BbinonxieHue mecmos. Iloce TPAaHC/IALWH CTaHOBUTCA BO3MOXKHBIM BBITIOJTHEHHE T€CTOB.
HPI/I BBITIOJIHEHKWH T€CTOB Ha IePBLIX IMOpax 00BIUHO MNPUXOANUTCA UX OT/IAXKHUBATDb, yAd/Idd
OILIIMOKYU U3 CHEL[I/I(i)I/IK&L[I/Iﬁ, CLileHapreB U MeJaTOPOB. ITocne OT/IaAKW HY>KHO BBITIOJTHUTH
BCe TeCThI «HAUYKWCTO» U IIOJIYUUTh UX pe3y/IbTAThbl B BUEe OTUYETOB [JIA A&HbHEﬁmEFO
dHaJ/In3d.

7. AHaau3 pesyibmamos mecmuposaHusi. CrefyeT orpefenTh, Kakve omruOKr 0OHapy KeHbl,
a TaKkXKe, JOCTUTHYT JIM HY)KHbIA YPOBeHb MOKPHITUS WU Ha/lo pa3pabaTbiBaTh
[OTIO/THUTe/IbHBIe CLIeHapUU.

[ITaru ro pa3paboTKe TeCTOBBLIX ClieHapyeB U Me/IMaTOPOB TOUTH He 3aBUCST JIPYT OT Jpyra U uacTo
MOT'YT BBITIOJTHATHLCS TapaiienbHo. Kpome Toro, HejoueTsl U OIMOKH, 0OHApY>KHBaeMble B CaMOi
TECTOBOI CHCTeMe Ha 3Tarax cOOpPKU TeCTOB, BLITIOIHEHUS TECTOB U aHa/iu3a pe3y/bTaToB TeCTHUPO-
BaHMUs1, MOTYT MPUBOJUTH K ITEPeCMOTPY Pe3y/IbTaToB JIF000T0 paHee C/Ie/IaHHOTO 11ara, U, COOTBET-
CTBEHHO, K BO3BPAILIeHHMIO Ha 3TOT Luar.

ITocTaHOBKa Ie/ieid MPoOeKTa U onpe/ie/IeHHe ero paMokK

[Tpe>xae ueM MPUCTYTIATh HETTOCPe/ICTBEHHO K pa3paboTKe TeCTOB, HAZI0 OMpee/uTh 00IIve e U
PaMKH 3Tol pa3paboTKu. [Ijisi 3TOro Hy>KHO OTBETUTh Ha CJie/lyFOIlMe /IBa BOTIPOCa:

1. Kakue yacTH, MOICUCTEMBI, KOMIIOHEHTHI 1ie7ieBoro 10 Mbl OyzieM TeCTUPOBaTh?
2. Ha cooTBeTcTBHEe KakuM TpeOOBaHUSIM OHU OyAyT TeCTUPOBATHCS?

OTBeThI Ha 3TU BOIIPOCHI 3dBUCAT 00OBIYHO OT C/IEAYHOILIUX 4-x BHUO0OB Q)aKTOpOBI

* KoHTekcT npegMeTHOM 00/1aCTH: KaKve TpeOOBaHUs BBIABUTAIOTCS K CCTEMaM Takoro poja,
UMEOIIHeCs IOKYMEHThI M 3HaHUSI O TIPeZIMeTHOM 00/1aCTH, O KOHTEKCTe UCTIOIb30BaHU Lie-
JIeBOUM CUCTeMBI, O TIOTPeOHOCTSIX ee T0/Ib30BaTe/ell U APYTHX Jiull, O TpeOOBaHUSIX KOHTPO-
JIMPYIOLLIUX OpraHu3aluii U CTaHAApTOB, O pelllaeMbIX CHCTEMOM 3a/jayaX, BOSMOXKHbBIX Me-
TOJaxX pelleHus STHUX 3aJa4 U BOSMO)KHOM YCTPONCTBE COOTBETCTBYIOLMX KOMIIOHEHTOB CU-
CTEMBI.

*  ApXHTeKTypa LieJIeBOI CHCTeMbl, HACKOJIbKO OHa M3BeCTHa Ha MOMEHT Hauasia paboT: pa3bu-



€HHe CHCTeMbI Ha KOMIIOHEHThI, 3a/ld4H, pelllaéMbIe€ pa3/IMUHbIMU €€ KOMIIOHEHTAMH, XU BO3-
MOXXHbIe BBaHMOAeﬁCTBHH MeX1y HUMHU.

KoHTeKCT Tekylllero npoekra: Kakue pecypchl (JH0[U, BpeMsi, JeHbIY, anrapaTHoOe U Mpo-
rpaMMHOe o0ecriedeHre) UMEIOTCST B HallleM pacriopskeHWH, Kakvie TpeOoBaHUS K JIaHHOU
CHCTEMe U ee TeCTUPOBAHMIO BBIIBUTAIOT 3aKa3uvK M JIpyTrve 3auHTepecoBaHHbIe uIia (KO-
HeuHble TI0/Ib30BaTe/d CUCTeMbI, ee pa3pabOTUMK{, KOHTPOJIMPYIOIIMe U JIULIeH3UPYIOoLIHe
OpraHu3aliy U Ip.).

KoHTekcT cBsI3aHHBIX IMPOEKTOB: KaKWe Apyruve INpoeKThbl 3aBUCAT W/IW, BEPOATHO, 6y,E[YT 3a-
BHCETHb OT HeHEBOﬁ CHUCTEMBI U OT pe3y/IbTATOB 3TOI'O IIPOEKTA, KaKne Tpe60BaHI/IH npeanosB-
JIAKOTCS WU, BEPOATHO, 6y,E[yT npeabAB/IATECA UMU K Ka4eCTBY I.[E]'IEBOfI CHUCTeMBbI U K Kaue-
CTBY €e TeCTUPOBaHHA.

[anpHelas 4yacTh JOKyMeHTa TOCBsII[eHa pa3paboTKe TeCTOB [k CTaHAAPTHOW OUOIHMOTEKH KOJI-
nekuui matdopmel Java 5. PaccMaTprBaemble KiiacChl M MHTEP(dEHCHl onpe/esieHbl B MakeTe ja-
va.util.

CBezieHUs O 1]eJIeEBOM CHUCTeMe U TpeOOBaHUSX K ee TOBEeJeHUI0 MOXKHO TIOAUEpPITHYTh U3 CIeAyIo-
IIUX UCTOUHUKOB:

IToKkyMeHTal¥st Ha CUCTEMY
OKcnepThl B JaHHOM MpeMeTHOM 00/1acTy (3KCrepTsl o 6ubmmoTekam JDK)

CraHjapThl, OTHOCSILMECS] K JJaHHOMW TipeAiMeTHOW ob6nactu (TpeboBaHMsl, HaK/a/bIBaeMble
crieudUKarpeil si3pika Java, IpUHATHEIMY 11a010HaMK pa3pabOoTKK)

ADpXUTEKTOPBI, TPOEKTHUPOBIIMKYA M Pa3paboTUNKU JaHHOM CUCTEeMBI

B Hawem nprmepe nmeetcs craHzapTtHas aokymeHTauust K JDK 1.5. Hwke npuBesieHbl KpaTKue
OTMMCaHUs K/1aCCoB U MHTep(delicoB 13 MakeTa java.util, OTHOCSAIIMXCS K paboTe C KO/UIEKIUSIMHU:

Interface Summary

Collection<E>

The root interface in the collection hierarchy.

Comparator<T>

A comparison function, which imposes a total ordering on some collection of objects.

An object that implements the Enumeration interface generates a series of elements, one at a

Enumeration<E> | .
time.
Iterator<E> An iterator over a collection.
List<E> An ordered collection (also known as a sequence).
. An iterator for lists that allows the programmer to traverse the list in either direction, modify the
Listlterator<E> . .. . . - . e . .
list during iteration, and obtain the iterator's current position in the list.
Map<K,V> An object that maps keys to values.
Map.Entry<K,V> |A map entry (key-value pair).
Queue<E> A collection designed for holding elements prior to processing.
Marker interface used by List implementations to indicate that they support fast (generall
RandomAccess . y P Y Supp (8 y
constant time) random access.
Set<E> A collection that contains no duplicate elements.

SortedMap<K,V>

A map that further guarantees that it will be in ascending key order, sorted according to the
natural ordering of its keys (see the Comparable interface), or by a comparator provided at
sorted map creation time.

SortedSet<E>

A set that further guarantees that its iterator will traverse the set in ascending element order,

sorted according to the natural ordering of its elements (see Comparable), or by a Comparator



http://java.sun.com/j2se/1.5.0/docs/api/java/util/SortedSet.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/SortedMap.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Set.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/RandomAccess.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Queue.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Map.Entry.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Map.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/ListIterator.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Iterator.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Enumeration.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Comparator.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Collection.html

provided at sorted set creation time.

Class Summary

AbstractCollection<E>

This class provides a skeletal implementation of the Collection interface, to
minimize the effort required to implement this interface.

AbstractList<E>

This class provides a skeletal implementation of the List interface to minimize the
effort required to implement this interface backed by a "random access" data store
(such as an array).

AbstractMap<K,V>

This class provides a skeletal implementation of the Map interface, to minimize the
effort required to implement this interface.

AbstractQueue<E>

This class provides skeletal implementations of some Queue operations.

AbstractSequentiall ist<E>

This class provides a skeletal implementation of the List interface to minimize the
effort required to implement this interface backed by a "sequential access" data store
(such as a linked list).

AbstractSet<E>

This class provides a skeletal implementation of the Set interface to minimize the
effort required to implement this interface.

ArrayList<E>

Resizable-array implementation of the List interface.

This class contains various methods for manipulating arrays (such as sorting and

Arrays .
searching).
Collections This class consists exclusively of static methods that operate on or return collections.

Dictionary<K,V>

The Dictionary class is the abstract parent of any class, such as Hashtable,
which maps keys to values.

EnumMap<K extends
Enum<K>,V>

A specialized Map implementation for use with enum type keys.

EnumSet<FE extends
Enum<E>>

A specialized Se t implementation for use with enum types.

HashMap<K,V>

Hash table based implementation of the Map interface.

HashSet<E>

This class implements the Set interface, backed by a hash table (actually a
HashMap instance).

Hashtable<K,V>

This class implements a hashtable, which maps keys to values.

IdentityHashMap<K,V>

This class implements the Map interface with a hash table, using reference-equality
in place of object-equality when comparing keys (and values).

LinkedHashMap<K,V>

Hash table and linked list implementation of the Map interface, with predictable
iteration order.

Hash table and linked list implementation of the Set interface, with predictable

LinkedHashSet<E> iteration order.

LinkedList<E> Linked list implementation of the List interface.
PriorityQueue<E> An unbounded priority queue based on a priority heap.

Stack<E> The Stack class represents a last-in-first-out (LIFO) stack of objects.

TreeMap<K,V>

Red-Black tree based implementation of the SortedMap interface.

TreeSet<E>

This class implements the Set interface, backed by a TreeMap instance.

Vector<E>

The Vector class implements a growable array of objects.

WeakHashMap<K,V>

A hashtable-based Map implementation with weak keys.
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http://java.sun.com/j2se/1.5.0/docs/api/java/util/Map.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/EnumMap.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/EnumMap.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Dictionary.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Collections.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Arrays.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/ArrayList.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/AbstractSet.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/AbstractSequentialList.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/Queue.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/AbstractQueue.html
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Exception Summary

e . . This exception may be thrown by methods that have detected concurrent
ConcurrentModificationException g . P .
modification of an object when such modification is not permissible.

EmptyStackException Thrown by methods in the Stack class to indicate that the stack is empty.

Thrown by the nextElement method of an Enumeration to indicate that

NoSuchElementException . .
there are no more elements in the enumeration.

Ntoro, umeetcst 13 unTepdetlicoB, 25 K/1accoB U 3 Kacca UCK/TIOUeHU.
E1ie pa3 moBTOpHM /iBa BOTIPOCA, Ha KOTOPbIe HA/l0 1aTh OTBeET.

1. Kakuie KOMIIOHEHTHI CUCTeMBI OyZIyT TeCTUPOBAThCS.

2. Kakue TpebOBaHus TIpH 3TOM Oy/IyT TTPOBEPSTHCS.

[Tpu oTBeTe Ha BTOPOI BOMpOC (0O MpOBepsieMbIX TPeOOBaHUSIX) HY)KHO UCIIO/Ib30BaTh dbcmpaxkyuto
Win 0000ujeHue Kak Criocod CHYDKeHMs 3aTpar Ha pa3pabOTKy TeCTOB MyTeM BbIsiBjieHHs1 00reit
(hYHKLIMOHATBHOCTH Y pa3HbIX KOMIIOHEHTOB, 00mMX TpeboBaHMi K HUM. [Iji TeCTUpOBaHUsI 00-
el GyHKIIMOHAIBHOCTH 3auacTyt0 MOXKHO pa3paboTaTh OIUH TeCT, KOTOPBIA MOXKeT CBSI3bIBAaTHCS C
Pa3/IMYHbIMU 1]e/IeBLIMA KOMIIOHEHTAaMU Yepe3 TPOCThbie TTPOMeKYTOUHbIe KOMITOHEHThI — Meoud-
mophbl.

e [l  TeCTUpOBaHUS  OOMBIIMHCTBA  K/JIACCOB  HWCKIIOUEeHHWH (32  MCK/IIOUeHHeM
MissingResourceException) HaZ0 MPOBEPUTH TOJILKO MPABUIBHOCTh UX TTOCTPOEHUS MpU
TIOMOIIA KOHCTPYKTOPOB (TPH TOMOII[M KOHCTPYKTOpa 0Oe3 rapamMeTpoB U TIPU TTOMOIIU
KOHCTPYKTOpa C TlapaMeTPOM-CTPOKOM) W pPaboTy MeTO/OB, YHaC/eIOBaHHBIX OT ja-
va.lang.Throwable. [Ifs1 3TOr0 AOCTaTOYHO WCIIOIB30BaTh OJWH M TOT JKe TeCT, MOAK/I0-
yasi ero K pasHbIM L{e/IeBbIM KJlacCaM TPy MOMOLLU pa3HbIX MeauatopoB. Eciu y Hac yxe
MMeeTCsI TAaKOM TeCT /il Kjlacca java.lang. Throwable, Mbl MOXKEM HCITO/b30BaTh €r0 U He
[leslaTb OT/le/IbHBIX TeCTOB [/ YKa3aHHbIX 3 K/1acCOoB.

* HekoTopble K/1acChl Cpeid YKa3aHHBIX BbIllle UMEIOT MPaKTUYeCKU OJIMHAKOBYHO (DyHKI[HO-
Ha/bHOCTH (HashMap 1 Hashtable, ArrayList u Vector), OT/IM4asiCh TOJBKO MOBe/leHHeM B
MHOTOITOTOYHOM OKPY)KeHHU. TecThbl Ha ToC/iefloBaTe/IbHbIe oOpallieHust K UX MeToJaM MO-
r'yT OBbITH OAMHAKOBLIMH. /lenaTh OT/e/bHblEe TECThl Ha WX TOBeJeHWe B MHOTOIMIOTOUHOM
OKDY)KeHUHM TaK)Ke He MMeeT CMBIC/IA, [TOCKO/IBKY IepBhbie K/IaCChl U3 3TUX I1ap /IS TaKOIo
WCTIO/Ib30BaHMsI He TIpe[Ha3HaueHbl, a MPaBWILHOE TOBeJjeHHe BTOPHIX 00ecreunBaeTcs
CcpeACTBaMM CaMoro s3bIka Java.

* He umeet cmblciia pa3pabaTbiBaTh OTZE/IbHBIE TECTHI i1 aOCTPAKTHBIX K/IAaCCOB, MPeJ0CTaB-
JISTFOIIUX HEKOTOpYI0 6a30Byr0 peanu3aluio s uHTepdeiicoB (AbstractCollection, Ab-
stractList, AbstractMap, AbstractSet). Bcs ux ¢hyHKUMOHAaTBHOCTE MOXT OBITH TIPOBe-
peHa Ipu MOMOILIM TeCTOB AJisi uHTep(elicoB.

[Ipu meTasbHOM pacMOTPEHHUM METO[OB OTAeJ/IbHBIX KJIACCOB MOTYT BBISICHUTBCS [OTO/THUTE/bHbIE
noapobHoCcTH. HarpuMmep, MOXKeT 0Ka3aThCs, UTO B paMKaX JJaHHOTO MPOeKTa He Haflo TeCTUPOBaTh
B KJjlacce ArraylList (yHKI[MOHA/IbHOCTb, CBSI3aHHYIO C U3MeHeHWeM BMeCTUMOCTH TaKOro CITHMCKa
(KoHCTpPYKTOp ArrayList(int) u MeTogbl void ensureCapacity(int) u void trimToSize()).
[Tpu 3TOM OCTaBIasicss GyHKIIMOHATBHOCTb ArrayList CBOAWUTCS K MeToZaM paboThl CO CIIMCKOM,
KOTOpBbIe [JO/DKHBI TeCTUPOBAThCs TeCTaMu A1Jist uHTepdelica List.

Takum 00pa3oM, MbI MO>keM Oosiee UeTKO OTIpeZie/IUTh, AJisi KAKMX MMEeHHO KJ/IacCOB HaJi0 pa3pada-
TBhIBaTh TE€CTHI U KaK, IPUMEPHO, OHU JJO/KHBI PabOTaTh.


http://java.sun.com/j2se/1.5.0/docs/api/java/util/NoSuchElementException.html
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http://java.sun.com/j2se/1.5.0/docs/api/java/util/ConcurrentModificationException.html

Bonee metanvHOe orpeneneHue TpeOOBaHMN K KayeCTBY TECTHUPOBAHHS Mbl TOKA OTIOXKHM 0
TOYHOTO BBISICHEHUSI TOTO, UTO >Ke UMEHHO TeCThI JJO/DKHBI TIPOBEPSITH, T.e. 0 pa3paboTku crenudu-
KaLui.

Pa3paboTka crerfupukanyuu

[TycTh Mbl BKJTFOUM/IA KacC ArraylList B CITMCOK KJ/IaCCOB, /ISl KOTOPBIX HY>XKHO pa3paborarh Te-
ctbl. ITycTh Takke TpeOyeTcsi TIPOTECTUPOBATh B HEM TOJILKO METOABI, peanu3yroiiue uHTepderic
List. B cootBercTBUM C TexHosorHedt UniTESK Hafio HayaTh C TOUHOTO OIMUCAaHUs (PYHKLIMOHAIb-
HOCTH UHTepdeiica, T.e. C pa3paboTKu GopMaIbHBIX CTeI[UbHKaI[H.

Crnermduikanyy, ucnosbdyeMble B UniTESK, onuchIBatOT CTPYKTYPbI JAHHBIX Lie/IeBbIX KOMIIOHEH-
TOB IPY NMOMOLLM ONMCAHUS UX T0JIeld U UHBAPUAHMOB — JIOTIOJIHUTE/IbHBIX OrpaHUUYeHU Ha JjaH-
Hble, KOTOPbIe J0/DKbI OBITH BBITTOTHEHBI A/ KOPPEKTHO IMOCTPOEHHOTO KOMITOHeHTa. IIpu 3Tom
OTUCHIBAIOTCST TOJIBKO Te T0JIsl, KOTOpble [elCTBUTeNbHO HeoOX0AUMBI 11l 00bsSICHEHUs! TOTO, Kak
3TOT KOMITOHEHT paboTaeT. Kpome Toro /71 Bcex MeTO0B KOMITOHEHTa OIMCHIBAIOTCS UX npedyc/1o-
gusi ¥ nocmycaosgusi. IlpeycnoBue onpejenisieT CUTYalliy, B KOTOPBIX 3TOT METOJ, MOXKET OBbITh BbI-
3BaH. [locTyc/ioBre orpefiesisieT OrpaHUUeHHsT Ha Pe3y/IbTaThl ero paboThl, KOTOPbIE JO/DKHBI OBITh
BbINO/IHEeHbI. [IocMOTpHUM Ha onMcaHue MeTOZl0B UHTep@delica List.

Method Summary

boolean|add(E o)
Appends the specified element to the end of this list (optional operation).

void|add(int index, E element)
Inserts the specified element at the specified position in this list (optional operation).

boolean|addAll(Collection<? extends E> c)

Appends all of the elements in the specified collection to the end of this list, in the
order that they are returned by the specified collection's iterator (optional operation).
boolean|addAll(int index, Collection<? extends E> c)

Inserts all of the elements in the specified collection into this list at the specified
position (optional operation).

void|clear()
Removes all of the elements from this list (optional operation).

boolean|contains(0Object o)
Returns true if this list contains the specified element.

boolean|containsAll(Collection<?> c)
Returns true if this list contains all of the elements of the specified collection.

boolean|equals(Object o)
Compares the specified object with this list for equality.

E|get(int index)

Returns the element at the specified position in this list.
hashCode ()

Returns the hash code value for this list.
int|index0f (Object o)

Returns the index in this list of the first occurrence of the specified element, or -1 if
this list does not contain this element.

boolean|isEmpty()
Returns true if this list contains no elements.

+

in

Iterator<kE>|iterator()
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Returns an iterator over the elements in this list in proper sequence.

int|lastIndex0f(Object o)
Returns the index in this list of the last occurrence of the specified element, or -1 if
this list does not contain this element.

ListTterator<E>|listIterator()
Returns a list iterator of the elements in this list (in proper sequence).
ListIterator<kE>|listIterator(int index)

Returns a list iterator of the elements in this list (in proper sequence), starting at the
specified position in this list.

E|remove(int index)
Removes the element at the specified position in this list (optional operation).

boolean|remove(Object o)
Removes the first occurrence in this list of the specified element (optional operation).

boolean|removeAll(Collection<?> c)

Removes from this list all the elements that are contained in the specified collection
(optional operation).
boolean|retainAll(Collection<?> c)

Retains only the elements in this list that are contained in the specified collection
(optional operation).

E|set(int index, E element)
Replaces the element at the specified position in this list with the specified element
(optional operation).

int|size()
Returns the number of elements in this list.
List<E>|subList(int fromIndex, int toIndex)

Returns a view of the portion of this list between the specified fromIndex,
inclusive, and toIndex, exclusive.

Object[]|toArray()
Returns an array containing all of the elements in this list in proper sequence.

<T> T[]|toArray(T[] a)
Returns an array containing all of the elements in this list in proper sequence; the
runtime type of the returned array is that of the specified array.

Manee cuntaem LiesieBOM CUCTEMOW BLIOpaHHYIO [ijisi TeCTUPOBAHUS TPYIIYy METO/OB, B JIaHHOM
cjlydae Bce MeTObl java.util.List.

st pa3paboTku crierjuduKariii Habopa MeTOJ0B HY>KHO OTIPeZeUTh CeAyolee:
1. CocrosiHue crCTeMBl, [103BOJISIOIIEE OMKCATh ee PeaKLMio Ha BHI30B JIF00O0ro MeTofa.

2. J1ns KaK[0ro MeToja OINpefie/IuTh ero CUrHaTypy: MOHSITHOe MM, TUIIbI 1apaMeTpOB, THI
pe3y/bTara, THIbI CO3/jaBaeMbIX UCK/TIOUEeHHH, 00BEKThI, K KOTOPHIM METO/| UIMEeeT ZOCTYTI.

3. g KaXA0ro MeToja OIpeJeNUTb ero Ipeayc/ioBUe, MOKasbiBaroljee B KaKUX CUTyaLUsiX
ero roBefleHre OrpeziesieHo, KOrjja ero MOXKHO BbI3bIBaTh.

4. 1551 KaXXJ0ro MeTofia Orpe/e/uTh MOCTYC/I0BYe, OINKChIBarollee OrpaHUUeHUs Ha pe3y/ibTa-
ThI TIPaBU/IbHOM paboThl MeToza.

PaccMoTpuM 3TH BOTIPOCHI Oostee JieTanbHO.

1. CocTrosiHMe CHCTeMBI OTIpeZe/sieTCsl TeM, Kakasi MH(popMalysi 00 UCTOPUU pabOThl CUCTEMBI
TpeOyeTcsi, UTOOBI TOTHOCTBIO OTPeAe/UTh Pe3y/bTaT BbI30Ba JIFOOOr0 MeToza C JIFoOBIMU
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3HaueHWsIMU TlapaMeTpoB. Ecim 3Ta uHGopMalus 1 MeToZibl pa30HUBarOTCS Ha HECKOJTBKO Ya-
cTel TakuM 06pa3oM, UTO KaKZasi TPYTINa MeTOZIOB 3aBUCUT TOMBKO OT JJaHHBIX CBOEM 4acTH
U He 3aBHUCUT OT OCTa/IbHBIX, HY)KHO MCXOJHYIO I'pPyIIy METOAOB pasfe/vUTb 3TU YacTH U
OMMCBIBATh KAXK/YIO M3 HUX KaK OTJe/IbHYIO LiesIeByr0 cucTeMy. B HallleM ciiyvae /jist II0JIHO-
ro ommcaHusi paboThI BCeX MeTOZOB java.util.List [JOCTaTOYHO 3HaTh BCE 37€MEHTHI
CITHCKa U UX TMOPAIOK C/IeJOBAaHUA B CTINCKe.

2. J1ns KaK[0ro MeTo/ia 1ieJieBoM CUCTeMbI HY>KHO OTIPe/Ie/TUTh er0 CUTHATypY, KOTOPOil oH Oy-
JleT OTUChIBATLCS B crieliuduKalusax. [Ipy 3ToM cieyeT TOMHUTE O C/ie[yIOIeM:

a. Tunel mapameTpoB, pesy/ibTaTta U CO37laBaeMbIX crelM(UKaLell MeToza HUCK/Ioue-
HUM MOTYT OT/IMUaTbCsl OT COOTBETCBYHOLIMX TUIIOB B peanu3anuu. B Tom ciyuae
eIy B peany3aliiy 5TU THUIIbI SB/SIOTCS K/jlaccaMy, KOTOpble Mbl TOXKe CIeLjU(pULIr-
pyeM B paMKax JaHHOIO MpoeKTa (WM paHee MPOBeJIeHHbIX), HaJl0 WCII0/Ib30BaTh B
KaueCTBe TUIIOB [1apaMeTpOB U pe3y/bTaTa Clelii(pUKalOHHble aHa/IOTH peanu3aly-
OHHBIX TUTOB. Hampumep, B HallleM rprMepe MeTof subList () Bo3BpaijaeT 00beKT
TUNa crucok. [Ipy cnenmduKauy TAMN pesysbraTa 3TOrO MeToJa HaJo OTpeenuTh
KaK criel[i(UKaI[MOHHBIN CITUCOK.

b. TIpu yKa3aHUU THUTIOB BO3MOXKHBIX MCK/TFOUEHHI Ha/I0 TIEPEUHCIATE BCE TUIThI UCKITIO-
YeHWl, KOTOpble MOTYT BO3HMKHYTH TIPH paboTe /aHHOTO MeTOJAa B HOPMAJIbHBIX
YC/IOBUSIX, B TOM UKCJIe ¥ THITbI HElPOBepsieMbIX WCK/IIOUeHW Java, HacIeqHUKOB
K/IaccoB RunitmeException u Error. [Tof «HOpMabHBIMU yCIOBUSIMU» UMEETCS B
BH/Iy BBITIOJTHEHHE TIPeAYC/IOBUSI MeTozia (CM. HIKe) U, MOXKeT ObIThb, OTIONHUTE b~
HBIX YCJIOBUH Ha ZIOCTYIHBIE PECYPChI, CBSI3aHHBIX C TIPE/TI0/IaraeMbIM PEXKUMOM pa-
OOTBbI TECTOB, HAaTIpUMep, Ha/IMUKe I0CTaTOYHO OO/BIIOro 0ObeMa CBOOOAHOM Tamsi-
TH Y TIP.

3. [ KaXXJ0ro MeTozia 1ieJIeBoi CUCTeMbI HY)KHO OTIpeZie/TUTh TIpelyC/I0BHe JaHHOTO MEeTO/a.
[171s1 3TOTO HAZIO BBIAEUTH CUTYaLUU (COCTOSTHUSI CUCTEMBI M 3HaU€HUsI TTapaMeTPOB MeTO/1a,
C KOTOPBIM OH ObI/T BbI3BaH), /11 PabOTHI B KOTOPBIX 3TOT METO/ He TpejHa3HaueH. B Takux
CUTYaIUsIX TIOBe/IEHMe MeTO/la He OTpe/e/ieHO U er0 BbI30B MOJKET MPUBECTH K HeTpe/iCKa-
3yeMbIM TIOC/IeICTBUSIM, BIUIOTh hi(o) pa3pyLieHus 1[e/1eBOM CHCTEMBI.
17151 KOMITOHEHTOB OMOTMOTEK, JOCTYITHBIX /ISl LIMPOKOTO MCIIO/Ib30BaHMUs, Yallle BCErO BbI-
30B MeTO/|a B POM3BO/ILHON CUTYAL[M He /J0/DKEH MPUBOJWTE K Pa3pyIIeHHIO CUCTEMBI, T.e.
ero TMpe/lyC/IOBHe /I0/DKHO ObITh BCEr/a BhITO/IHEHO. O HEKOPPEKTHBIX 3HaUeHUsIX CBOMX ap-
T'YMEHTOB, KOTOpPbIe OH He MOKeT 00paboTath 10 00I1ieMy TpaBHUITy, TAKOW METOZ, MOXKET CO-
00T, BepHYB o0coboe 3HaueHWe  pe3ylbTaTa WIM  CO3[aB  MCK/IHOUYEHHe.
He 151 Kak710¥ oreparuy mpeyCcIoBHe AO/DKHO ObITh BCeryja BuIosiHeHOo. Hariprumep, B He-
KOTOPOW CHCTeMe yIpaB/IeHHs MaMsIThIO OMepaLiisi 0CBOOOKIEHUS MaMsITH MOXKET [iist 00ec-
reueHusi BBICOKOUW 3((heKTUBHOCTH paboThl TpeOoBaTh, UTOOBI el B KaueCTBe apryMeHTa
BCer/ia ZlaBasach CChIIKA Ha 00BEKT, MaMsITh 10/ KOTOPBIN BbIIe/s/IaCh paHee MpY TOMOLIH
orpefiesieHHOM orepaiy. Takue orpaHuueHHst 0C000 MOJUePKUBAIOTCS B IOKYMEHTalUy 1
TIPUCYTCTBYIOT OOBIUHO TOJIBKO ZIJIS1 TAKMX OTlepaLiyi, MMoJb30BaThCsl KOTOPHIMU MOXKET Orpa-
HUUEHHBIN KPyT pa3paboTurKoB. B Haiem ciiyyae y Bcex MeTOZoB java.util.List mpeny-
CJIOBHE [IOJDKHO OBITH BBITIOJIHEHO BCET/IA, MTOCKO/IBKY 3T0 OMOIMOTeuHbIi UHTEpdetic obire-
IO T0/Ib30BaHUSI.

11 KaK[oro MeTo/ia LieJ1IeBOM CUCTeMBbI HY>KHO OIpeZie/IMTh ITOCTYC/I0BHe JaHHOro Metoza. [locty-
CJIOBHE OTIMChIBAeT OrPaHUYeHUs Ha pe3y/bTaThl KOPPEKTHOUM paboThl MeToZia ¥ MOXKeT ObITh U3BJIe-
YeHO U3 JOKYMEHTAal[uM WIM JIPYyTMX HWCTOUHWKOB, COZIEpP)KallUx TpeboBaHWsS K ero pabore.
B Hamem ciyyae vMeeTcsi 0CTaTOUHO T0JIHAasl JOKyMeHTALUs [/l MeToZ0B MHTepdeliica java.u-
til.List. PaccMOTpHM HECKO/BKO M3 HUX.



add

public void add(int index,
E element)

Inserts the specified element at the specified position in this list (optional operation). Shifts the element
currently at that position (if any) and any subsequent elements to the right (adds one to their indices).

Parameters:
index - index at which the specified element is to be inserted.
element - element to be inserted.

Throws:
uUnsupportedOperationException - if the add method is not supported by this list.
ClassCastException - if the class of the specified element prevents it from being added to this list.
NullPointerException - if the specified element is null and this list does not support null
elements.
IllegalArgumentException - if some aspect of the specified element prevents it from being
added to this list.
IndexOutOfBoundsException - if the index is out of range (index < 0 || index > size()).

indexOf
public int indexOf(Object o)

Returns the index in this list of the first occurrence of the specified element, or -1 if this list does not contain
this element. More formally, returns the lowest index i such that (0==null ? get(i)==null
o.equals(get(i))), or -1 if there is no such index.

Parameters:
0 - element to search for.

Returns:
the index in this list of the first occurrence of the specified element, or -1 if this list does not contain this
element.

Throws:
ClassCastException - if the type of the specified element is incompatible with this list (optional).
NullPointerException - if the specified element is null and this list does not support null
elements (optional).

remove

public E remove(int index)

Removes the element at the specified position in this list (optional operation). Shifts any subsequent elements to
the left (subtracts one from their indices). Returns the element that was removed from the list.

Parameters:
index - the index of the element to removed.

Returns:
the element previously at the specified position.

Throws:
UnsupportedOperationException - if the remove method is not supported by this list.
IndexOQutOfBoundsException - if the index is out of range (index < 0 || index >= size()).
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http://java.sun.com/j2se/1.5.0/docs/api/java/lang/IndexOutOfBoundsException.html
http://java.sun.com/j2se/1.5.0/docs/api/java/lang/UnsupportedOperationException.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html
http://java.sun.com/j2se/1.5.0/docs/api/java/lang/NullPointerException.html
http://java.sun.com/j2se/1.5.0/docs/api/java/lang/ClassCastException.html
http://java.sun.com/j2se/1.5.0/docs/api/java/lang/Object.html
http://java.sun.com/j2se/1.5.0/docs/api/java/lang/IndexOutOfBoundsException.html
http://java.sun.com/j2se/1.5.0/docs/api/java/lang/IllegalArgumentException.html
http://java.sun.com/j2se/1.5.0/docs/api/java/lang/NullPointerException.html
http://java.sun.com/j2se/1.5.0/docs/api/java/lang/ClassCastException.html
http://java.sun.com/j2se/1.5.0/docs/api/java/lang/UnsupportedOperationException.html
http://java.sun.com/j2se/1.5.0/docs/api/java/util/List.html

[TpeamnonokuM, UTO HallM TeCThl OyAyT pacydTaHbl Ha peanu3alyio oOiiell (yHKIMOHATbHOCTH
CMKCKa, He UMeILlell OrpaHUYeHH Ha KIacChl 0ObEKTOB M CaMU OObeKThI, KOTOpble MOT'YT B HEM
xpaHuTcs. Kpome Toro, npeznoniokKuM, UTo BCe oneparnuy CIIMCcKa ero oA ep>KUBar0TCS.

JT10 03HayaerT, 4To CUTYaLUM, COOTBETCTBYIOILIUX CO3JaHUI0 WCK/TIOUeHUM
UnsupportedOperationException, I1legalArgumentException, Mpy MCMOJb30BAHUM TAKOM pe-
anu3aly He BO3HMKaeT. [1oj00HbIe TIPeATIONIOKEeHUsT He3HAUMTEILHO CY»KaloT 00/1aCcTh TIPUMEHH-
MOCTH TeCTOB, KOTOPbIe OyIyT MOMy4YeHbl B pe3y/ibTare.

[Tepetizem Ternepb K COGCTBEHHO pa3paboTKe crielibUKaIi.

Hexnapanys crierfuMKalMOHHOTO KJlacca, KOTOPhIN OyfeT cojep)karh CrieliuUKaI[Uio CIIMCKa, BbI-
ITISIAAT cieAyroiuM obpasoM. CrieliUpUKaI[MOHHBIM KIacC UMeeT TUITOBOM TapaMeTp, MOCKO/IBKY
crieliuUKalus NpefAHa3HaueHa Jijisi CIIMUCKOB 3/IeMEHTOB OJJHOTO TUIIA.

package jatva.examples.list;

specification class ListSpecification<T>

{
b

CocTosiHMe CIMCKA, KaK Mbl YK€ 3aMeua’iy, MOJIHOCThbIO OMUCHIBAETCS ITepeurcieHreM ero
3JIEMEHTOB B TOM TI0C/Ie/J0BaTe/IbHOCTH, B KOTOPOW OHU UAYT B CTIMCKe. [[/1s1 TOro, UTOOBI MIMETh
BO3MO)KHOCTb HCII0/Ib30BaTh COCTOSIHHE CITMCKA B ONMCAaHWY TIOBEJeHUS er0 MeTO/0B, ero Hy>KHO
0 OpMUTB B BU/Ie JAHHBIX — OIHOTO W/ HeCKOJIbKUX T0Jiel B crieliu(UKal[MOHHOM KJiacce.
Vcrosnb3yeM /ijist 3TOr0 MacCHUB OOBEKTOB, [IOTIOJTHUB €ro 001[e[0CTYITHBIMA METOJAMH JIIst
TIPOCMOTPA HaXOASIIUXCS B HEM 00BEKTOB.

specification class ListSpecification<T>
public T[] items;
}

[Tpu pa3pabotke crierdukalvii ¥ TeCTOB OyzeM MpUep)KUBAThCS CIEAYIOIIEro MpaBuIa: MpyU UC-
TI0/Tb30BaHUH 00BEKTOB CTel(UKAI[MOHHBIX K/IaCCOB 0OBIUHO He C/ie/lyeT U3MeHSITb UX COCTOSIHUE,
3a UCK/IIOUEHHEM CHHXPOHHU3aAI[UM COCTOSIHUS CrelM(UKAI[MOHHBIX 0OBEKTOB U 11€/1IeBOM CHCTEMBI,
0 KOTOpO# peub MoM1eT Tpu pa3paboTke MeUaTOPOB.

PaccMoTpum co3zanve crielfuduKkanum Asst Metoga add () crmcka.

B cnenmdukaiyy ucronb3yeM To ke UMsi MeToZa. [T0CKObKY THITBI TapaMeTpoB U pe3y/bTaTa Me-
TO/Ia, @ TAK)XKe CO3/IaBaeéMbIX UM UCK/TFOUEHUH, He BXOJAT B CrielU(UIIMPYEMYIO CUCTEMY, MbI He Oy-
nieM ux 3ameHsITh. [Ipy cBoeii pabore meToz add () Wcronb3yeT 3HAUeHUs] CBOMX ITapaMeTpoB U MO-
KeT U3MeHSITb COCTOSTHUE CITFCKA, TI03TOMY CHUTHATypa ero CrelidyKaliy BEIVISANAT TaK:

specification class ListSpecification<T>
public T[] items;
specification void add(int i, T 0)
throws IndexOutOfBoundsException

{
b
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}

Kak MbI yKe yTIOMUHA/H, TIPeAYCIOBHE BCEX METO/IOB CITHMCKA /I0/DKHO OBITh BCer/ia BBITOTHEHO.
Ormucarb 3TO MOYKHO CJIe[YIOLIMM 00pa3om:

specification class ListSpecification<T>
public T[] items;

specification void add(int i, T 0)
throws IndexOutOfBoundsException

{

pre { return true; }

b
3

OfHaKo Tpotiiie Bcero BooOIIe OMyCTUTh MPeyCI0BHe, UTO TaK)Ke UHTEPIIPETUPYETCS KaK ero
WCTUHHOCTD B /TI000M CUTyaLvu.

[Tpu pa3paboTke IMOCTYC/IOBUS CHaJasa OMHILIEM OTPaHWYEeHHs] Ha pe3y/bTaThl PaboThl MeToda B
HOPMaJIbHOM CUTYyallUH, TIPU KOTOPOU He [JO/DKHO BO3HUKATh MCKIOUeHUH. [1py 3TOM yKa3aHHBIN B
KaueCTBe BTOPOTO apryMeHTa OOBEKT JO/DKEeH BCTAaTh Ha i-I0 TMO3WIMIO B CIHICKE, BCE 3/1eMEHThI
CTMCKA 0 TOU MO3ULIUU A0JDKbI OCTaThCSl HA CBOUX MeCTax, a BCe 37IeMeHThI, CTOsIIIIe Ha MO3ULH -
SIX C HOMepOoM, OOJIBIINM i, JO/DKHBI CABUHYTHCS Ha OAHY TO3WLMIO BIpaBo. [l Toro, 4yro0bl 3TO
TIPOBEPHUTh, CO3/aJUM BDEMEHHYIO KOMUI0 MCXOJHOTO CIHCKA, a 3aTeM, MCTIO/b3ys ee, POBepUM,
YTO pe3y/bTUPYIOIIMI CIIMCOK YCTPOEH Tak, KaK Hy)KHO. [l cpaBHeHUs] UHTePBa/IOB MaCCUBOB CO-
3/1a/IUM BCIIOMOTaTe/IbHBIA MeTo/] ar rayCompare:

public static <T> boolean objectsAreEqual(T o1, T 02)
{
return 01 == null && 02 == null
|] o1 '= null && ol.equals(02);
}

public static <T> boolean arrayCompare(
T[] first, int firstStart
, T[] second, int secondStart, int number

)

for(int i = 0; i < number; i++)
if('objectsAreEqual(first[i+firstStart], second[i+secondStart]))
return false;
return true;

}

specification void add(int i, T o)
throws IndexOutOfBoundsException

{
post
{
T oldItems[] = pre (T[]) items.clone();
return thrown == null
&& items[i] ==
&& items.length == oldItems.length + 1
&& arrayCompare(items, 0O, oldItems, 0, i)
&& arrayCompare(items, i+1, oldItems, i, oldItems.length-i);
}
}
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Oneparop pre ynoTpebsisieTcst 371eCh [Jisl TIOy4YeHHsl KOTIMKM MaccuBa items /[0 BbI30Ba LieJIEBOTO
MeToza. [TOCKO/IBKY items sIBsieTCS CC/IBUIKOM Ha OOBeKT, a He 3HaueHHeM, BBbI3BaH MeTo[
clone().Omnepatop pre UMeeT MeHbIIUI IPUOPUTET, YEM BbI30B METOZA, TI03TOMY Pe3y/IbTaTOM Bbi-
30Ba clone () SIBSIETCST KOTIMSI MaCCHBa, B3sTast 10 0OpallleHus K 1ieJieBoMy MeTofly. B Tom cityuae,
eCJTH BeIpDOKeHHe a MMeeT HeOObeKTHBIN THII, /7SI TIOJTyYeHHsl ero 3HaueHusl [0 BbI30Ba MeTO/a J0-
CTaTOYHO IMPOCTO B3AThb pre a.

[1pu BeIUMC/IEHNH pe3y/bTaTa MOCTYCI0BUS PU TTOMOIIY BbIpaKeHus1 thrown == null MbI IpoBe-
psieM, uTO He ObIJI0 co37iaHO UCKIoueHni. KitoueBoe €10Bo thrown 0603HayaeT CChIIKY Ha CO37iaH-
HOe UCK/TI0UeHHe.

ToTo/THUM Tereph MOCTYC/I0OBHE OTpaHUUeHHUSIMU, KOTOPbIe YIIOMHHAIOTCSI B TPEOOBAHUSIX B CBSI3H C
VICK/TIOUMTEeTbHBIMU CUTyalUsIMUA. B cHTyalusx, B KOTOPbIX yKa3aHHbIM HOMep TMO3ULUU i He Tomna-
JlaeT B UHTEpBa/l KOPPEKTHBIX TMO3UIIMH, JO/DKHO ObITh CO3ZIaHO UCK/IHOUeHWe Thra IndexOutOf-
BoundsException U CIIUCOK He [JOJKEH U3MEHUTbHCS.

specification void add(int i, T o)
throws IndexOutOfBoundsException

{
post
{
T oldItems[] = pre (T[]) items.clone();
if(i <0 || 1 > items.length)
{
return thrown !'= null
&& thrown instanceof IndexOutOfBoundsException
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, @, items.length);
}
else
{
return thrown == null
&& items[i] ==
&& items.length == oldItems.length + 1
&& arrayCompare(items, 0, oldItems, 0, i)
&& arrayCompare(items, i+1, oldItems, i, oldItems.length-i);
}
}
}

le#cTBYs1 aHa/IOTUUHBIM 00pa30M, MOYKHO CIiel[ubHUIIMpoBaTh U MeTos, index0f (). Pe3ynsTupyto-
11asi crieliiUKaLus BbITVISIAUT TakK:

public static <T> boolean arrayContains(
T[] a, int start, int number, T o
)

for(int i = 0; 1 < number; i++)
if(objectsAreEqual(a[i + start], 0)) return true;
return false;

}

specification int indexOf(T o)

{
post

{
T oldItems[] = pre (T[]) items.clone();
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if(arrayContains(items, 0, items.length, 0))
{
return objectsAreEqual(oldItems[index0f], o)
&& 'arrayContains(oldItems, 0, indexOf + 1, 0)
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, 0, items.length);

}
else
{
return index0f == -
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, 0, items.length);
}

b
b

B nipuBesieHHO crieliMyKaliy BBeJjleHO OTpaHUuUeHre Ha pe3y/bTarT, Bo3BpalljaeMblii MeToZioM. Ha
3TOT pe3y/IbTaT MOYKHO COCJ/IaThCsl C TIOMOLLbI0 IMEHU MeTo/a.

[TpuBezsieM Tereps CrielUpUKaLMN BCEX BbIOPAHHBIX BBIIIe METOZIOB. MbI BBIZIE/TMM TaK)Ke BCIIOMO-
raresibHbIA MeTo/] /I/Isl CDaBHEeHHs1 00beKTOB, KaXKJbIl U3 KOTOPBIX MOXKET ObITh paBeH null.

package jatva.examples.list;

specification class ListSpecification<T>

{

public T[] items;

public static <T> boolean objectsAreEqual(T o1, T 02)
{
return 01 == null && 02 == null
|] o1 '= null && ol.equals(02);
}

public static <T> boolean arrayCompare(
T[] first, int firstStart
, T[] second, int secondStart, int number

)
{
for(int i = 0; i < number; i++)
if(!objectsAreEqual(first[i+firstStart], second[i+secondStart]))
return false;
return true;

by

public static <T> boolean arrayContains(
T[] a, int start, int number, T o
)

for(int i = 0; i < number; i++)
if(objectsAreEqual(a[i + start], 0)) return true;
return false;

}

specification void add(int i, T 0)
throws IndexOutOfBoundsException

{
post

{
T oldItems[] = pre (T[]) items.clone();
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if(i <0 || 1 > items.length)

{
return thrown != null
&& thrown instanceof IndexOutOfBoundsException
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, 0, items.length);
}
else
{
return thrown == null
&& items[i] ==
&& items.length == oldItems.length + 1
&& arrayCompare(items, 0, oldItems, 0, i)
&& arrayCompare(items, i+1, oldItems, i, oldItems.length-i);
}
}
}
specification int indexOf (T o)
{
post
{
T oldItems[] = pre (T[]) items.clone();
if(arrayContains(items, 0, items.length, o))
{
return objectsAreEqual(oldItems[index0f], o)
&& 'arrayContains(oldItems, 0, indexOf + 1, 0)
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, @, items.length);
}
else
{
return index0f == -
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, 0, items.length);
}
}
}

specification T remove(int 1i)
throws IndexOutOfBoundsException

{
post
{
T oldItems[] = pre (T[]) items.clone();
if(i < 0 || 1 >= items.length)
{
return thrown !'= null

&& thrown instanceof IndexOutOfBoundsException
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, @, items.length);

3
else
{
return thrown == null
&& remove == oldItems[i]

&& items.length == oldItems.length - 1
&& arrayCompare(items, 0, oldItems, 0, 1)
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&& arrayCompare(items, i, oldItems, i+1, items.length - 1i);
}
}
}
}

OcTasnoch HamMcaTh KOHCTPYKTOP, MHULIMATU3UPYIOLUM COCTOSIHHAE MOJZIe/TbHOTO 00BeKTa (TIosist
crieliUpUKaI[MOHHOTO Kj1acca). B jaHHOM ciyuae HY>KHO B T0jie items MOMeCTUTh MyCTOM MacCUB,

YTO MOXKHO C/Ie/IaTh CJIAYIOIIAM 00pa3oM:
@SuppresswWarnings("unchecked")
public ListSpecification()

{
b

Teneps y Hac UMerOTCS crieriuUKaIK, MpeACTaB/IsIoNIe TpeOOBaHUs K I1e/IeBOM CHCTeMe B
(hopman3oBaHHOM BH7Ie, YI00HOM /IJisi aBTOMaTU3UPOBaHHOM pa3paboTKU TeCTOB.

items = (T[])new Object[0];

YTouHeHMe TPeOOBaHMH K KaueCTBY TeCTUPOBAHMS

Ha JaHHOM 3TdIle pa3pa60TKH TE€CTOB HY>XHO IOINBITATBCA AJIA KAXKA0Io BbI6paHHOFO AJid TeCTUpPO-
BaHMA KOMIIOHEHTA, MOACHUCTEMEI, K/1daCCa U MeTO[a Ornpeae/iMTh KadeCTBO TeCTHPOBAHMSA, KOTOpOe
HaJo OJid HUX TIPOBECTH.

OOBIUHO KaueCTBO TeCTUPOBAHUS U3MepsIeTCsl Ha OCHOBe 00eCrieurBaeMoro UM NOKpbIMuUsl Pa3ind-
HBIX CUTYyallMH, BO3HUKAIOLIUX B XOZie paboThl CUCTeMbI (OHU Ha3bIBAIOTCS Yeasmu nokpbimus). Ha
OCHOBe HEKOTOPOTO Kpumepusi NOKPbIMusl BbI/IeNSIeTCs TIO/THBIN Habop CUTYyaruii, BO BpeMsI BBITION-
HEeHHUsI TeCTOB OIpejiesisieTCs, KaKrhe M3 3TUX CUTyallUid peasii30BaiiCh, U OTHOLIEHUSI KOJIMYeCTBa
peaTM30BaBIIMXCS CUTYalMi K 00IeMy WX YUCTy — AOCTUTHYTBIM TPOIIEHT MOKPBITHS — CUUTa-
eTCs [I0Ka3aresieM KayeCTBa MPOBEJeHHOTO TeCTUPOBaHUSl.

Ins Toro, yToObI pa3paboTaTh TeCThI BBICOKOTO KauecCTBa, HAZI0 Cpa3y CTaparhCs JieflaTh UX Tak,
yT0OBI OHU 00eCreurBaIi Kak MOXKHO 0ojiee BBICOKHI TMPOLIEHT MOKPHITHS TI0 BLIODAHHOMY KpHTe-
puto.

KpI/ITepI/II/I TMOKPLITUA AeJIATCA Ha ABe 316118111704 TPpYIIIbI:

* KpuTepuu nepBoii rpyIiisl ONpe/esistoT Habop CUTyaldid Ha OCHOBe CTPYKTYPhI CaMOM 1ie-
JIeBOM CHCTeMbl — Ha OCHOBE ee apXUTeKTypbl, BHYTPEHHEro yCTPOMCTBa KOMITOHEHTOB,
CTPYKTYpPHI KoZia. HamprmMep, MOXXHO CUMTATh 1]eJIIMU TIOKPBITHS BBI30BbI BCEX METOZIOB, Jie-
K/ITapDUPOBAHHBIX B KJIacCax 1ie/IeBOM CUCTeMbI, ¥ U3MepSTh KaueCTBO TeCTHPOBaHUS MTPOL[eH-
TOM METO/IOB, KOTOpble ObUIM BbI3BaHbI BO BpeMsi TecTa. [pyroii mpumMep — TOKPBITHE
CTPOK KO/Ia, TIPU 3TOM I[e/ISIMU TIOKPBITUSI SIB/ISIFOTCS BBITIOJTHEHUSI BCEX CTPOK Kojia Lie/ieBoi
cuctembl. Takve KpUTepUH TIOKPLITUS Ha3bIBAIOTCS CMPYKMYPHbIMU W WCTIONb3YIOTCS TIPU
CMpPYKMypHOM meCcmupo8aHuul.

* KpuTepuu BTOpOIi rpymribl Oripe/iesisitoT Habop 1jesieii OKPBITHSI HA OCHOBe CTPYKTYPHI Tpe-
6oBanwmii K cucteme. Haripumep, LiefssMu TIOKPBITHSI MOTYT OBITH OT/e/IbHBIE TPeOOBaHUS, U
KaueCTBO TeCTHPOBaHHEe U3MepsieTCsl MPU 3TOM OTHOLLIEHMEeM KOJIMYecTBa NMpOTeCTUPOBaH-
HBIX TpeboBaHM K 00mmeMy ux unciy. Takue KpUTepur Has3bIBAIOTCS (DYHKYUOHAABbHBIMU U
VICTIO/Tb3YROTCS IPU (DYHKYUOHA/ABHOM Mecmupo8aHull.

Texnonorust UniTESK npesHa3zHaueHa /151 pa3paboTkul (hyHKI[MOHATBHBIX TECTOB, HalleJIeHHbIX Ha
JOCTWKEHHE BBICOKOTO KaueCTBa MO (YHKLIMOHAIbHBIM KPUTEPUSM MOKPbITUSA. [Ipy 3TOM 3TH Kpu-
TepUM yCTaHaBIMBAIOTCS HA OCHOBE CTPYKTYPBI crielii(HKaLMii, pa3paboTaHHBIX Ha MpeAbIAYIeM
mare. OTO BO3MOKHO, TOCKO/IBbKY CrieriuyKaly pa3pabaTbIBaOTCST UCXOAs U3 TpeOOBaHMIA U, TI0
CyTH, SIBMISIOTCS (hOPMaM30BaHHBIM UX TipeficTaBiieHreM. Kpome Toro, pa3paboTKy Takux TeCTOB
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JIETKO aBTOMaTU3UPOBATh, IOTOMY UTO (hopMasibHbIe Crieli(UKaI[i MOTYT ObITH 00paboTaHbI aBTO-
MaTUueCKU.
PaccmotpuM eiile pa3 crietudukarivio Metosa add () CrvcCKa.

specification void add(int i, T 0)
throws IndexOutOfBoundsException

{
post
{
T oldItems[] = pre (T[]) items.clone();
if(i <0 || 1 > items.length)
{
return thrown !'= null
&& thrown instanceof IndexOutOfBoundsException
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, @, items.length);
}
else
{
return thrown == null
&& items[i] == o
&& items.length == oldItems.length + 1
&& arrayCompare(items, O, oldItems, 0, i)
&& arrayCompare(items, i+1, oldItems, i, oldItems.length-i);
}
}

b

[TocTycnoBue 3TOro MeTozia UMeeT /iBe BeTBH, B KOTOPBIX OINMCAaHbI CyI[eCTBEHHO pa3Hble OIpaHu-
YyeHUsl Ha pe3y/bTaThl ero paboTthl. [103TOMy JTOTMYHO CUMTATh, UTO CTOUT MPOTECTHPOBATh TIOBe/Ie-
HHe MeToZia B 000X 3THX cUTalusX. Takue pa3BeTBIE€HUS B TIOCTYC/IOBUM, KOTOPOE OTIPeesisiFoT
pa3Hble HabOpbl OrpaHUUEHUM Ha pe3y/bTaThl LIeJIeBOr0 MeTO/a, Ha3bIBAalOTCsS 8emesmu (hyHKYUO-
HanbHocmu. VIX Hy>KHO BbIZIe/ISITh PU oMo orteparopa branch. Kpome Toro, ycioBus nonaza-
HUS B TIEPBYIO WIM BTOPYIO BeTBb 3aBUCST TOJIKO OT BXOJHBIX JaHHBIX METO/Ia — COCTOSTHUSI
CTMCKa MPU ero BbI30Be U 3HaUeHUi apamMmeTpoB.

UniTESK TpebyeT, uToOBl yC/IOBUSI TIOTIaflaHust B pa3Hble BeTBU (DYHKI[MOHATBHOCTH 3aBHUCETU
TOJIbKO OT BXOZHBIX JaHHbIX. IIpy 3TOM B IOCTYC/IOBUM CUMUTAETCs, UYTO BCE, UYTO MPOUCXOAUT [0
oriepaTopoB branch, BBITIOJIHAETCA /10 BbI30Ba Lie/IeBOI0 MeTO/a, a BCe, YTO I10C/Ie — I10C/Ie BbI30Ba
1jesieBoro Metoza. [ToaToMy Bce ueHTU(MUKATOPHI /10 orepatopoB branch 0603HauarOT 3HayeHUst
COOTBETCTBYIOLIMX II0/Ield, 1apaMeTpoB U T.II. 10 BbI30oBa MeToza. Omneparop pre s NONTy4YeHUs
Tnpe-3HaueHMsl BHIPA)KEHUH TOXKe MOYKHO HCTI0/Ib30BaTh TOJBKO TOcC/ie orepatopoB branch. CHab-
JUM KaX/bl orlepatop branch onvcaHueM cuTyalu. B cBsisu c 3TuM, criequdukanys MeToza
add () mepenuCchIBaeTCs CyieAyHOLM 00pa3oM:
specification void add(int i, T 0)
throws IndexOutOfBoundsException

{
post

{
T oldItems[] = (T[])items.clone();

if(i <0 || 1 > items.length)
{
branch ExceptionalCase ( “Exceptional case” );
return thrown != null
&& thrown instanceof IndexOutOfBoundsException
&& items.length == oldItems.length
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&& arrayCompare(items, 0, oldItems, @, items.length);

}
else
{
branch NormalCase ( “Normal case” );
return thrown == null
&& items[i] == o
&& items.length == oldItems.length + 1
&& arrayCompare(items, 0, oldItems, 0, i)
&& arrayCompare(items, i+1, oldItems, i, oldItems.length-i);
}

b
}

I[Tpu 3TOM BeTBH (QYHKI[MOHA/IBHOCTH €CTeCTBEHHBIM 00pa3oM 3a/jaf0T KPUTEPHi TOKPBITHS, OCHO-
BaHHbBI Ha CTPYKType crieli(rKaLUi.

[TepepaboTaHHasi ¢ yueToM TIpHBEJIeHHBIX TpeboBaHMM crierUKalys TPeX MEeTO0B CITHCKA BbI-
IJISIIAT TakK:

package jatva.examples.list;

specification class ListSpecification<T>

{
public T[] items;

@SuppressWarnings("unchecked")
public ListSpecification()

{
items = (T[])new Object[0];

public static <T> boolean objectsAreEqual(T o1, T 02)
{
return 0l == null && 02 == null
|] o1 !'= null && ol.equals(o02);
}

public static <T> boolean arrayCompare(
T[] first, int firstStart
, T[] second, int secondStart, int number

)

for(int i = 0; i1 < number; i++)
if('objectsAreEqual(first[i+firstStart], second[i+secondStart]))
return false;
return true;

}

public static <T> boolean arrayContains(
T[] a, int start, int number, T o

{
for(int i = 0; i < number; i++)
if(objectsAreEqual(a[i + start], o)) return true;
return false;

}

specification void add(int i, T o)
throws IndexOutOfBoundsException

{
post

{
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T oldItems[] = (T[])items.clone();

if(i < © || i > items.length)
{
branch ExceptionalCase ( “Exceptional case” );
return thrown != null
&& thrown instanceof IndexOutOfBoundsException
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, @, items.length);

}

else
{
branch NormalCase ( “Normal case” );
return thrown == null
&& items[i] ==
&& items.length == oldItems.length + 1
&& arrayCompare(items, 0O, oldItems, 0, i)
&& arrayCompare(items, i+1, oldItems, i, oldItems.length-i);

b
b
b

specification int indexOf (T o)

{
post

{

T oldItems[] = (T[])items.clone();

if(arrayContains(items, 0, items.length, o))
{
branch ListContainsTheObject ( “List contains the object” );
return objectsAreEqual(oldItems[index0f], o)
&& 'arrayContains(oldItems, 0, indexOf + 1, 0)
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, @, items.length);

}

else

{

branch ListDoesNotContainTheObject(“List does not contain the object”);
return index0f == -

&& items.length == oldItems.length

&& arrayCompare(items, 0, oldItems, @, items.length);

b
b
b

specification T remove(int 1)
throws IndexOutOfBoundsException

{
post

{
T oldItems[] = (T[])items.clone();

if(i < @ || 1 »>= items.length)
{
branch ExceptionalCase ( “Exceptional case” );
return thrown !'= null
&& thrown instanceof IndexOutOfBoundsException
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, 0, items.length);
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}

else

branch NormalCase ( “Normal case” );

return thrown == null
&& remove == oldItems[i]
&& items.length == oldItems.length - 1
&& arrayCompare(items, 0, oldItems, 0, i)
&& arrayCompare(items, i, oldItems, i+1, items.length - 1i);

}
}
}
}

Tenepp MbI MOKeM TIOTpebOBaTh, UTOOBI TECTHI 0OeCIIeUNBA/IM OTIPeZeIeHHbIN MPOLIEHT TTOKPBITHS
BeTBel (PyHKI[MOHATbHOCTH, HarlpyuMep TMOKpbIBaiu Obl UX Bce (obecrieurBanu 100%-e MOKpPLITHE).
Bce BeTBM (pyHKLMOHANTBbHOCTH METOJOB OJHOTO Kjacca 3a/laloT Kpumepull NOKpbimusi eemeell
¢yHKyuoHarbHOCMU.

OnpezenyiB BeTBU (PyHKIIMOHA/ILHOCTH, HY>KHO ITPOaHaIM3UPOBaTh, HACKOMbKO MX 100%-e MOKpbI-
THE COOTBETCTBYeT TeM TpeOOBaHHsIM K KaueCTBY TeCTUPOBaHUs, B KOTOPHIX B JJAHHOM IPOEKTe 3a-
WHTepeCOoBaHbl 3aKa3urKH, Pa3pab0TUMKY U IpyTye Jvlja, UMeToIIe K HeMy oTHollenue. Eciu Tpe-
OyeTcst TOKpbITHE OOJIBIIEro YKC/Ia CUTYaLUi, 3TH CUTyalii MOXKHO SIBHO OTIPeZle/TUThb B Crieiudu-
Kal[UsiX, CBsI3aB C HUMU HEKOTOPble MeTKH. [1yCTh, HarpyMep, B HallleM MpoeKTe TpebyeTcs MmpoBe-
pUTb pabOTOCIIOCOOHOCTH BCEX METO/IOB /ISl ITYCTOTO CIMCKa, a paboToCroco6HOCTh METOAOB in-
dex0f () ¥ remove() elje v A5 CIIUCKOB, COAEPXKAILLUX OAWH 371eMeHT. KaXKyto Takyro [OIO/IHU-
TeJIbHYI0 CUTYaLUI0 OTpeZeiuM C IOMOLLbI0 oreparopa mark. JOIOJHUM UM IOCT-yC/10BYe, [IOMe-
CTUB 3TOT OMNepaTop B CaMOe Ha4yasio M COXPAHUB BeChb OCTABIIMUKCS KOZ, MOCT-YCI0OBUS:
specification class ListSpecification<T>

{

specification void add(int i, T 0)
throws IndexOutOfBoundsException

{
post
if (items.length == 0) mark "Empty list";
}
}
specification int indexOf(T o)
{
post
{
if (items.length == 0) mark "Empty list";
else if(items.length == 1) mark "List with single element";
}
}

specification T remove(int 1)
throws IndexOutOfBoundsException

{
post
{
if (items.length == 0) mark "Empty list";
else if(items.length == 1) mark "List with single element";
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b
b
b

PaccraBneHHbIe TIpU TIOMOIIMA OTE€PaTOPOB mark MEeTKH OTpefessitoT Kpumepuil NOKpbimusi nome-
UeHHbIX nymell, TIPU WCII0/Ib30BaHWM KOTOPOTO pa3/IMuHbIe CUTYal[id COOTBETCTBYIOT Pa3/AYHbIM
KOMOMHAIUSIM MeTOK OriepaTtopoB mark v branch, BCTpeuaromyxcsi Ipy MPOBepKe IMOCTYC/IOBUS.

B Hariem npuMepe 3TV CUTYaLiy MOYKHO CBECTH B CJIeIYIOLIYIO TaO/IHLLY.

Mertoj

add()

index0f ()

remove()

I[TycToi1 crincok

Empty list
Exceptional case

Empty list
List contains the object

Empty list
Exceptional case

Empty list
Normal case

Empty list
List does not contain the object

Empty list
Normal case

CIMcoK C OJHUM

Exceptional case

List with single element

List with single element

3/IeMeHTOM List contains the object Exceptional case
Normal case List with single element List with single element
List does not contain the object | Normal case
Crrcok ¢ Exceptional case |List contains the object Exceptional case
HECKOMIEKMMU Normal case List does not contain the object | Normal case
3/IeMeHTaMH

Tabauya 1: Tecmosble cumyayuu, onucbleaemMble Kpumepuem NOKPbIMusi MApKUPOBAHHbIX nymeli

3ameTuM, UTO BblZle/IeHHbIe sTUeMKU TabIuL{bl COOTBETCTBYIOT CUTYaLUsIM, KOTOpble HUKOT/A He MO-
T'yT peanu30BaTbCsl — IyCTOM CIUCOK He MOXKEeT COZeprKaTb JIEMEHTOB U [i/Is IyCTOro CIIMCKa He-
Nb3s1 10700paTh 3HaueHue rapameTpa, Oosblliee UM paBHOe 0, HO MeHbIllee ero JJIMHBI, KOTopast
To)Ke paBHa 0.

Bropast cutyarium aBTOMatuuecku OyzeT oTOpoIieHa MHCTPYMEHTOM, ITOCKO/IbKY OHA OMUCHIBAETCS
HEBO3MO)KHOW KOMOWHaIMell paBeHCTB M HEPaBEHCTB MEXY I1eJIbIMU UMC/IaMH: items.length ==
0,!(i <0),!(i >= items.length).

[TepBas >ke CUTyaI|sl OMHChIBAeTCs KOMOWHAI[MEeHN YC/I0BUM, CBSI3b MeKY KOTOPLIMU ITOHSTHA TOJTb-
KO 4YesioBeKy: items.length == 0, arrayContains(items, ©, items.length, o). ITosTOMY,
yTOOBI BRIOPOCHUTD ee U3 00pabaTbiBa€EMOro MHCTPYMEHTOM MHOKECTBA CHUTYAIlWi, Ha/l0 HAaITUCaTh B
crieLMbUKalMM Maemosao2uio, IBHO YKa3bIBAIOIIYIO CBSI3b MEXKAY BXOZSIUMH B 3Ty KOMOWHAIIMIO
ycnoBusiMd. OKoHYaTebHbIN BUJ, crielidUKalug MeTofia index0f () BBIT/ISIAUT Tak:

specification int indexOf(T o)

{
post
{
if (items.length == 0) mark "Empty list";
else if(items.length == 1) mark "List with single element";

T oldItems[] = (T[])items.clone();
tautology items.length != 0 || !arrayContains(items, @, items.length, o0);
if(arrayContains(items, 0, items.length, o))

branch ListContainsTheObject ( “List contains the object” );

return objectsAreEqual(oldItems[index0f], o)
&& 'arrayContains(oldItems, 0, indexOf + 1, 0)

21



&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, @, items.length);

}
else
{
branch ListDoesNotContainTheObject(“List does not contain the object”);
return index0f == -1
&& items.length == oldItems.length
&& arrayCompare(items, 0, oldItems, @, items.length);
}

b
b

Tenepb pa3pa60TKa CHEL[I/ICI)I/IK(:IL[I/II/I IMMO/THOCTBIO 3dKOHUY€Hd W TOYHO OIIpejiejieHa Lie/ib IMOCTPOEHUA
TeCTOB — AO0CTH)XKeHMeE TTO/THOT'O ITIOKPLITHSA 110 KPUTEPHUIO TIOMEUEHHBIX HYTEﬁ.

Pa3paboTKa TeCcTOBBIX ClieHapHeB

Vmes crietubukaiy v TpebOBaHUS K KaueCTBY TeCTHPOBaHUS B TEPMHHAX TOKPBITUS (YHKLIHO-
HaJ/IbHBIX BeTBel U METOK, MOXXKHO TEePeX0/IUTh K pa3paboTKe TECTOBOTO ClieHapHsl.

Tecmosbili cyeHaputl B TexHojorud UniTESK 3afaeT criocob mocTpoeHusi Toc/iefoBaTelbHOCTH
TecToB. [I/1s cucTeM, TIOBeJieHHe orepalidii KOTOPbIX 3aBUCHT TOJIBKO OT apryMEHTOB, C KOTOPBIMH K
HUM 00paIrjaroTcsi, TeCTOBBIN ClIeHapWM OMNMCHIBaeT HabOp TakMX oOpaleHuH, 006eCcreunBarOIIyi
TpeOyemMyto TIOJTHOTY TeCTUPOBAHUS — BBICOKH TIPOIIEHT TIOKPBITHS 110 BBIOPaHHOMY KPUTEPHIO.

151 6osiee C/IOXKHBIX CUCTEM, TTOBe/IeHHe OTieparivii KOTOPBIX 3aBUCHT He TOBKO OT WX apryMeHTOB,
HO W OT paHee C/leJlaHHBIX oOpallieHuid K CUCTeMe, ik 00ecrieueHus1 TIOJTHOThl TeCTUPOBAHUSI BO
BpeMs TecTa TpeOyeTcs 1orajarh B pa3/iMuHbie COCTOSIHUSI CUCTeMBI. [/t pellieHUst 3TOM 3a/jauu Te-
CTOBBIM ClieHapUil KPAaTKO OIMUCHIBAET KOHEUHbIlU asmomam, MOJeNUpYIIuii ToBefieHue 1ieieBOM
cuctembl. [Ipy BBITIONTHEHUM TeCTa [ijisi 3TOr0 KOHEeUHOTO aBToMara OyzieT ocTpoeH 00Xo/, BCeX ero
TIePeXOJiOB, T.e. [/Isl KaXK/I0TO0 COCTOSIHUMSI, 0OHAapy>KeHHOTO BO BpPeMsl TeCTUPOBaHUs, OyayT BBITION-
HeHbI BCe Orepaliy, KOTOPble MO)KHO B HEM BBITIO/THUTb. VI B 3TOM ciTydae crieHapuii Zo/keH obec-
TIeUUTh HaM BbICOKHW MPOLIEHT MOKPHITHS 110 BBIOPaHHOMY KPUTEPHIO, B H/ieajie — TIOTHOE MOKPbI-
THe.

PaccMOTpyM pas/ivyHble CUTYalyH, UCTO0/b3ysl KpUTeprUi MapKUPOBAHHBIX MyTel B crieluduKariy-
OHHOM Kjacce ListSpecification. Onu nipuBeseHsl B Tabmuiie 1. [l Toro, yToOBI MOCTPOUTH
TIOKPBIBAIOIIUHA WX TECTOBBIN CLieHapUH, HaZl0 OTIPe/|e/IUTh KOHEUHbIA aBTOMaTt, 00X0/] KOTOPOTO TI0-
KpOeT BCe 3TH CUTyauuu. [ljisl onpeziesieHUsi KOHEUHOTO aBTOMaTa HaZJjo 3a/laTh

1. CocrosiHus aBTOMara, Ha3biBaeMble 0600UWjeHHbIMU COCMOsSHUAMU cyeHapusi. B Haiem ripu-
Mepe MO)XKHO B KaueCTBe COCTOSIHHSI aBTOMaTa MCIO/Ib30BaTh Ty YaCTh YC/I0BUM BO3HUKHOBe-
HUSI pa3/IMUHBIX CHTYallMi, KOTOpasi He 3aBUCHT OT IapaMeTpoB MeTofoB. Takum oOpas3om
M0JIyyaeTcsl TPU COCTOSIHUS: TMYCTOM CIMCOK, CIIUCOK C OJAHUM 3/7€MEHTOM U CIMCOK C
HeCKO/IbKUMU 3/1eMeHTaMU.

2. Ilepexonbl aBToMara. 1151 3alaHus Tiepexo0B aBTOMAaTa JOCTaTOYHO yKa3aTh, KaKHMe MeTOZbl
MU C KAaKMMWA 3HaueHUsIMA TapaMeTpPOB BbI3bIBaTb B KaXJAOM M3  COCTOSIHUM.
B HalieM mpyuMepe B KaXKIOM M3 00O0OIL@HHBIX COCTOSIHUM JJi1 KaXKZOr0 W3 METOJ0B MbI
JOJDKHBI TIOKPBITh [BE CUTYAL[UU: 711 METOAO0B add() W remove() 3TO CUTyallly, COOTBET-
CTBYIOIIIe HOPMAJIbHOUM paboTe M CO3[AHUIO UCK/TIOUEHUs, /I MeToAa indexOf () 3Tu cu-
Tyal[iy pa3/MualoTCsl TeéM, COZEePIKUT Jih CITUCOK OOBEKT, Mepe/iaBaeMblii B KauecTBe Iapa-
MeTpa, Wiy HeT. [I03TOMy, J0CTaTOUHO B Ka)kJOM COCTOSIHUM [JII K&XXJ0r0 MeToja ornpeje-
JUTL  POBHO [Ba  Ilepexofa, WCIOJL30BaB  pas3Hble  3HAueHUd  [apaMeTpoB.
Onsa metoja add() B KaueCTBe aprymeHTa, Jarollero cMtyalyro Normal case [JOCTaTO4HO
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BCerja Mcro/b3oBaTth 0, a B KaueCTBe aprymeHTa, Jaroliero CUTyaluro Exceptional case
— -1. Ing mMetozma remove () MOXKHO KCIOJIb30BaTh Te JKe 3HAUeHHUs [JIs1 TeX Ke CJIy4yaes.
s metoga index0f () MOXHO MCIIO/b30BaTh 3HaUeHWe items[@] B KaueCTBe apryMeHTa,
peanu3yrollero CUTyalur List contains the object, 3a UCK/IIOUEHHWEM Ciyuas, Korja
CTMCOK TycT. YToOBI peai3oBaTh CUTyalMio List does not contain the object MOXXHO B
KauyecTBe aprymMeHTa B35ITh 3HaueHHe new Object (). I'pad cocTosiHuil moMyueHHOro aBTOMa-
Ta INpe/iCTaB/IeH Ha pUCyHKe 1.

add(), remove() Exceptional case
indexOf() Bce cnyyaun

add() add()

Normal case Normal case
—— ——
—

remove() remove()

Normal case Normal case

CIMnNCoK CMnCoK "3
M3 ogHoro HECKOJIbKNX

3/IEMEHTA 3/1EMEHTOB
PucyHoxk 1: I'pac cocmosiHuli KOHeuHo20 agmomama, Mooeaupyrouje2o Cnucok

nycTomn
CMNMUCOK

[ToMuMO OmHCaHUsT aBTOMaTa Tpy pa3paboTKe TeCTOBOTO CIieHapHs HY)KHO OTPeZIe/TUTh aJTOPUTM,
WCIIO/Th3YEeMBIH /1S TOCTPOEHHst 00X0/ja TOTO aBTOMarta BO BpeMsi TecTa. Takoi airopuTM peau3sy-
eTCs OIHUM HUX 00X004uKo8, OUOIMOTEUHBIX KOMITOHEHTOB, TPHWIaraeMbIX K WHCTPYMEHTY Ja-
vaTESK. Hy>kHO 1M03a60TUTLCSI O TOM, UTOOBI BbIOpaHHBIN 00XOAUMK CMOT paboTaTh C TIOCTPOEH-
HBIM aBTOMaTOM.

s Hailero ripuMepa BbibepeM 00X0OJUMK jatva.engines.DFSMExplorer KOTODbIi MOXeT pabo-
TaTh C IeTEPMUHUPOBAHHBIMU CUJTBHO CBSI3HBIMU aBTOMAaTaM.

CunbHas c8s13HOCMb aBTOMaTa 03HaYaeT, YTO M3 JIF0OOT0 ero COCTOSTHUS MOXKHO TIOTacThb B JI0O0e
JIpyroe, MpoW/si 10 HeCKOJILKUM TepexoiaM. B Haillem rnpumepe 3TO Tak.

ﬂemepMUHUpOGGHHOCmb dBTOMdATd O3HA4deT, UTO BBI3OB 000t oriepaljiv B IIPOMU3BOJIBHOM COCTOS-
HUH orpejesdeT O4HO3Ha4YHO ITepexo/ U3 3TOro COCTOSAHUA B HEKOTOPOE Apyroe, rpuiyeM 3TO ApY-
roe COCTossHHME OOJ/IXKHO OBITE OJHUM U TE€M Xe, HeCMOTPS Had TO, KaKUM IIyTEM MBI I1011a/I1 B UCXO/ -
HOe COCTOdAHHe.

B Hamem npumepe aBTOMAar HeJleTePMUHHMPOBAaH — MPY BbI30BE MeTOZa remove() C rapameTpoM,
Jie)KallliM B TPaHHML[aX CMMCKA, B COCTOSIHUM «CIUCOK U3 HEeCKOJIbKUX 3/IeMEHTOB» Mbl MOXKeM Kak
OCTaThCsI B TOM K€ COCTOSTHUM (€C/TA B CTIMCKe OOJIbIlle 2-X 37IeMEHTOB), TaK U MIEPeNTH B COCTOSTHUE
«CITUCOK W3 OJJHOTO 371eMeHTa» (eC/IM B UCXOAHOM CIMCKe WX POBHO 2).

Texnonorust UniTESK TpebyeT B Takux ciydasx gopaboTaTh aBTOMAT Tak, YTOObI OH CTasl /ieTep-
MUHUPOBaHHBIM. [Ipolije Bcero 310 czenars, «paclierisfa» COCTOSHUS, B KOTOPbIX eCTh HeJleTepMU-
HU3M, /10 TexX 10p, [T0Ka He MMOIYyYUTCS JeTepPMUHMUPOBAaHHbIA aBTOMAT.

B Hamem npumMepe HaZi0 «paclLelTb» COCTOSIHME «CIIMCOK U3 HEeCKOJbKUX 3JIeMeHTOB» Ha [iBa:
«CITUCOK M3 2-X 37IeMEHTOB» M «CITUCOK C Oosiee ueM 2-Ms 37ieMeHTaMu». [Ipyu 3TOM HeJeTepMu-
HU3M OCTaHeTCsl [IPY BbI30Be MeToza remove () B COCTOSIHUM «CITHACOK C Oosiee uem 2-Msi 3/1eMeHTa-
Mu». «Pacieriss» ero fanee, Mbl IOJIy4dM «CITUCOK U3 3-X 3/IEMEHTOB», «CITUCOK U3 4-X 3/1eMeH-
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TOB», U.T.A. — OeCKOHeuHblll dBTOMAT, B KOTOPOM COCTOAHHSA COOTBETCTBYIOT UMC/Iy 3/JIEMEHTOB B
CITMCKe.

[lnist 3aiaHmst TeCTa HaM Terepb Ha/l0 KaK-TO OTPaHUUUTh aBTOMAT, HarlprMep, 3arpeTuB 00aB/sTh
HOBBIE 3/IeMeHThI B CITUCOK, ec/ii B HeM yxke Oosibilie 8-mu 3nemeHTOB. ['pad cocTosiHui momyyeH-
B,D,E

HOT'O aBTOMAaTa ToKa3aH Ha PUCYHKe 2.
(D= *@ @ - @ ?

A — add() Normal case
B — add() Exceptional case
C — remove() Normal case

D — remove() Exceptional case
E — indexOf() Bce cnyvaun

PucyHnok 2: I'pag cocmosiHuli demepMUHUPOBAHHO20 KOHEUHO20
asmomama, Mooeaupyouje2o Chucok

Teneps MbI UMeeM BCio MH(OPMALIMIO, HEOOXOAUMYIO /ISl OTpe/ie/ieHHsI TECTOBOTO CLIEHApHSl.

1. B kadecTBe OCHOBBI TeCTa MCI0J/Ib3yeM CIleliM(UKaLMIo, 3alMCaHHYI0 B BU/Je crieluduKalu-
OHHOTO KJ1acca ListSpecification.

2. s moctpoeHust 00X0/ia UCTIONB3YyeTCsl 00XOAUMK jatva.engines.DFSMExplorer.

3. Ha ocHoBe crierju¢uKaliii U CUTyalLMH, 3a/laHHbIX B Hell KpUTepUeM MOMeUeHHbIX MyTei,
TIOCTPOEH KOHEeUHbIM aBTOMat, 06X0/i KOTOPOTO TapaHTUPYeT AOCTWKeHHe TMOTHOTO TOKpbI-
TUS TI0 3TOMY KPUTEPHIO.

a. CoctosiHre aBToMaTa (0000IIIeHHOE COCTOsIHME CLIeHapusi) COOTBETCTBYeT UUC/TY dJie-
MEHTOB B CITUCKE U MOXKET ObITh 3a/]aHO 1[eJIbIM UKC/IOM.

b. Ilepexoapl aBTOMaTa COOTBETCTBYIOT BbI30BaM METO/IOB Kacca List.

Bonee TouHO, mepexo/ipl aBTOMara COOTBETCTBYIOT BbI30BaM:

* MeToza add() C apryMeHTaMH:
© 0 wunewObject () (asis1 crMcka, B KOTOpOM He Gojiee 8-MU 371eMEHTOB)
© -lunewObject()

* MeToza remove() C apryMeHTaMH:
°© 0
o -1

¢ MeToza index0f () Cc apryMeHTaMu:
© items[0] (A HEMyCTOrO CITUCKA)
© new Object()
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Xotsi Bce HeobxoArMoe, yToObl HamKMcaTh ClieHapyH, y HaC UMeeTcsl, /7Sl ero pa3pabOTKX HaM TOHa-
nobutcs emje Meduamop, pa3paboTKa KOTOPOTO OMMCaHa B ciiefyroiieM pasgesne. [lostomy 31ech
MBI TIPEPBEM paccKa3 0 pa3paboTKe ClieHapusi, KOTOPbI OyzeT MPoJo/KeH uepe3 OJUH pa3zier.

Pa3paboTka MmeuaTopoB

Iyt Toro, uToObI CcrierudUKaIui MOXKHO OBIJIO MCIO/Ih30BaTh B TeCTaXx, MPOBEPSs M0 HUM TOBejie-
HUe 1[eJIeBOM CUCTEMBI, Ha/I0 YCTAaHOBUTD CBSI3b MEXK/Y CIeI[MKAlIMOHHBIMM K/lacCaMy M KJjlacCaMu
11eJIeBOM CUCTEMBI.

Mpbi paspaboramu Kmacc ListSpecification, ommchiBarOIuii (DYHKIMOHATBHOCTE METOZOB
CTHCKa, TIPEACTAB/ISIEMOTO B 1[eJIEBOM cHcTeMe JiF0ObIMU 00bekTaMu uHTepdeiica List. Ecmm mMbl
XOTUM TIPOTECTHUPOBATh TOBe/[eHHe KAKOTO-TO TAaKOro 00beKTa Ha COOTBETCTBHE CIEI[U(UKALIUSM,
HY>KHO CBSI3aThb €ro ¢ 00beKTOM criel{urKaliMOHHOTO Kiacca. [1jisi 3Toro ciiy>kKaT Meouamophbi.

[Heknapatyss MeJuaTOpHOTO Kaacca (Ha3oBeM ero ListMediator) COJep)KWT yKaszaHue COOTBeT-
CTBYIOII[ETO CreliUPUKAIIMOHHOTO Kacca. [TomecTumM MeAuaTOPHBIN K/IacC B TOT ke TaKeT, YTo U
cneliupUKalMoHHbIN. [TockonbKy crieljudrKaLMOHHbIN K/acC MapaMeTpU30BaH, TO U MeIUaTOPHbIN
K/acc OyzeT mapaMeTpU30BaH TOM >Ke THITOBOW NepeMeHHOU. B pesy/bTare mo/ydaeTcs Takas Je-
KJlapaLysi:

package jatva.examples.list;

mediator class ListMediator<T> implements ListSpecification<T>

{
b

MeuaTopHbIi K/1acc A0/KeH UMeTb CChIIKY Ha 0OBbeKT 1ie/ieBoi cucteMbl. IMeHHO HaJ HUM OyayT
COBepIIaThCs BbI30BbI Pear3alMOHHbIX METOA0B U3 OrepaTopoB branch mocT-ycioBuii crierudu-
KallMOHHBIX MeTO/0B:

mediator class ListMediator<T> implements ListSpecification<T>

{

implementation java.util.List<T> targetObject = null;

3

MeauaTopHblii K/lacC JO/DKeH Tieperpy»katb Bce crelld(UKal[MOHHbIe MeTofbl ListSpecifica-
tion. B ZlaHHOM c/y4ae ZI0OCTaTOUHO BbI3BaTh METO/IbI 1ieJIeBOro 0ObeKTa C TeMH JKe rapaMeTpamu,
C KOTOPBIMU BbI3bIBAeTCsl U MOJe/IbHbIN MeToz. [1py 5ToM He Hazlo 3a0bIBaTh PO UCK/IHOUUTETbHbIE
CUTyallUM — OHM TakK)Ke J0JDKHBI MPUCYTCTBOBaTb B CUTHATYype MeAMaTOPHBbIX MeTOZOB. BbI30BbI
METO/IOB 1ie/IeBOro 00beKTa cieflyeT IoMeCcTUTh B implementation-6/10K ciefyromym ob6pasom:

mediator class ListMediator<T> implements ListSpecification<T>

{

implementation java.util.List<T> targetObject = null;

mediator void add(int i, T o)
throws IndexOutOfBoundsException

{

implementation
{
targetObject.add(i, o0);

3

mediator int indexOf(T o)
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{

implementation

{

return targetObject.index0f(0);

b
b

mediator T remove(int 1)
throws IndexOutOfBoundsException
{

implementation

{

return targetObject.remove(i);

b
b

}

U, HakoHel], Ha/lo OTpefie/IuTh Npoyedypy CUHXPOHU3AYUU MOOeIbHO20 COCMOSIHUS, T.e. aJTOPUTM
TIOCTPOEHUSI COCTOSTHUS CIel[M(hHUKALMOHHOTO 00BEeKTa 10C/Ie TOro, Kak ObL/T BbI3BaH OZIWH U3 1ieJie-
BBIX METO/IOB.

B Hartiem nprMepe cocTosiHUe CrielfiuhHKalMOHHOTO 00beKTa 3a/ilaeTCss MacCUBOM items[]. s 3a-
JlaHUsT TIpOLieAlypPbl CHMHXPOHM3AlL[MM 3TOr0 COCTOSIHUSI C peanu3aljieil BOCIO/Ib3yeMCs MeToJaMu
get(int) u size() uHTepdeiica java.util.List, c/y»Kall[ero HaM B KaueCcTBe THIA peasu3aliu-
OHHOTO 00beKTa. 3aMeTUM, UTO TIPU TeCTHPOBAHMH C TIOMOIIIbIO TIOTyYeHHOT0 Me/iaTopa MbI TT0J1a-
raeMcsi Ha KOPPeKTHOCTh PabOThI MCITO/Ib3yeMbIX MPU CUHXPOHHU3AIMKM COCTOSIHUM MeTozoB. st
TPOBEPKU MX MPaBUIbHOCTU HY>KHO TMOATOTOBUTD OT/|@/TbHBIN TeCT.

Vicrnionb3yst 3T MeTOZIbI, KOJ, CHHXPOHH3AI[UM COCTOSTHUSI MOYKHO 3arvcaTh CIeIYHOIUM 00pa3oM.

items = (T[])new Object[targetObject.size()];
for(int i = 0; 1 < items.length; i++)
items[i] = targetObject.get(i);

Kaxp1ii pa3 1pu BBITIOJHEHWH 3TOTO KOAQ, T.e. TIocjae oOpallleHusi K i1000My 1ie/ieBOMYy METO.Y,
MaccuB items OymeT CO3/aBaThbCsl 3aHOBO U 3allOJHATHCS TeMU 0OBbEKTaMH, KOTOpble BO3BpalliaeT
MeTof get (int). B MequaTOpHOM K/acce ciefiyeT MOMeCTUTb KOJ CHHXPOHH3alUK B update-6/1oke
TakK, Kak 3TO MPUBE/IEHO B UTOTOBOM KOZie MeJJMaTOPHOTO KJlacca:

package jatva.examples.list;
mediator class ListMediator<T> implements ListSpecification<T>

{

implementation java.util.List<T> targetObject = null;

mediator void add(int i, T o)
throws IndexOutOfBoundsException
{

implementation

{
targetObject.add(i, o);

b
}

mediator int indexOf(T o)

{

implementation

{

return targetObject.index0f(0);

b
b
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mediator T remove(int i)
throws IndexOutOfBoundsException

{

implementation

{

b
b

@SuppressWarnings("unchecked")
update
{
items = (T[])new Object[targetObject.size()];
for(int i = 0; i1 < items.length; i++)
items[i] = targetObject.get(1i);
3

return targetObject.remove(i);

by

Ternepb MOXXHO MPOZIO/DKUTH Pa3pabOTKy ClieHapHsl.

Pa3paboTKa ciieHapHbIX K/1IaCCOB

CyeHapHble Kaacchl IpejHa3HaueHbI [I71s 3aJaHUsI TeCTOBBIX CLieHapHeB, TO eCThb [IjIsi ONUCaHUs me-
cmoeoli nocaedosamenbHOCMU, BBITIOJTHEHWe KOTOPOW obecrieurBaeT pellieHHe HEKOTOPOMW 3a/auu
TectupoBaHusi. ClieHapHbIe K/acChl TToMedaeTcss MOAU(UKATOPOM scenario, KOTOPbIN yKa3bIBaeTCs
B UX OObsBIIEHWM TIOC/Te BCEeX APYTUX MOAM(HUKATOPOB U /10 K/IHOYeBOro cjoBa class. Ha3zoBem
CLieHapHbIMA K/acC — ListTestScenario — M MOMECTUM €ro B TOT JKe MakKeT, [Jje HaxoAATCs Me-
[IMaTOPHBIN U crieliu(YKaLMOHHbIN K1acchl. B pe3ynbTare momyvaeTcs ciiefyrolas AeKiaparys:

package jatva.examples.list;
scenario class ListTestScenario

{
b

BHyTpH ClleHapHbIX K/IaCCOB MOTYT HaXOJUThCsI OOBSIBIIEHUS TI0/Iel JaHHBIX U MeToZioB. Ho 00si3a-
TeJIbHO JIOJDKHO OBITh OOBSIB/IEHO I0JIe C THUTIOM CIeIM(UKALIMOHHOTO Kiacca (B IaHHOM Ciydae
ListSpecification). Ha3oBem ero objectUnderTest. [TockonbKy crieliurKalMOHHbIN K/Iacc Ta-
paMeTpU30BaH, HY)KHO BbIOpaTh THUI [I/Is €70 TUTIOBOTO NapamMeTpa. I1ycTb 310 OyzeT Object :

scenario class ListTestScenario

public ListSpecification<Object> objectUnderTest;

by

B KauecTBe 0000I1[EHHOTO COCTOSIHUS TTPU TIOCTPOEHUM KOHEUHOTO aBTOMAaTa ObLI0 BhIOPAHO KOJH-
YyeCTBO /IEMEHTOB MacCHBa items oObekTa objectUnderTest. 3amuiiem 3TO B BHZE METO/A , BbI-
yHCsIsToIero 0600IeHHOro COCTOsIHUE, HO 0(DOPMHUM CrieldabHBIM 00pa3oM, a UMeHHO, B BH[E
state-0/10Ka CieyOL|UM 00pa3oM:

scenario class ListTestScenario

public ListSpecification<Object> objectUnderTest;
state { return objectUnderTest.items.length; }

}

CyeHapHble MemoObl TIpeiHa3HaueHbI ZIJ1s1 ONIMCAHKUs Habopa o0palljeHui K yenesoll cucmeme, KOTO-
pble HeOOXOZMMO OCYIeCTBUTD B KaXKAOM 0000WeHHOM COCMOSIHUU, TOCT)XXUMOM BO BPeMs TECTH-
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poBaHus. CrieHapHble MeTO/bI IPeCTaB/IsgI0TCS KaK MeTO/bI CLIeHapHOI'0 Kjlacca, He UMeloLIue Ia-
paMeTpoOB, TIOMeueHHble MOAU(PUKAaTOPOM scenario . Tur Bo3BpalljaeMoro 3HayeHWs yKa3aTb He-
JIb351 — OH IIpefoIripesesieH U paBeH boolean: true — ec/u IpoBepKa I10Ka3bIBaeT, YTO LjejieBast Cu-
cTeMa BefieT cebst KOppeKTHO, false — nHaue. [1o CyTH CljeHapHBIN MeTO/| M03BOJ/IsieT HalMcaTh J0-
TIOJTHUTEJIbHYIO0 TIPOBEPKY K TOM, KOTOPYIO OCYIL[eCTB/IsieT MOCTYC/I0BUe Crielu(UKAliMOHHOTO MeTO-
Ja. B ciyuae korza Takas TIpoBepKa He TpeOyeTcs, [JOCTaTOUHO BO3BpaillaTh true. Ha3oBem
CIieHapHbIe MEeTO/bI TaK ke, KaK U crieliu(pUKaIjoHHbIe (TeM caMbIM OyZieT J0CTaTOUYHO ITPOCTO OT-
CJIeIUTh, KAaKOW CITeIUbHUKAIIMOHHBIN MEeTO/ 3amyCKaeTcss B 00001eHHOM cocTossHuu). HauHeM c
meToza add (). CoryiacHO TTOCTPOEHHOMY KOHEUHOMY aBTOMATy B KaXK[jOM 000O0II€EHHOM COCTOSTHUU
3TOT MeTOJ, Hy>)KHO BbI3BaTh /IBa)K/Jbl. B mepBbIii pa3 c mapameTpamu -1 U new Object() u BO BTO-
poii pa3 — c napametpamu O 1 new Object (). IHbIMM c/i0BamM, HY>KHO BbI3bIBaTh MeTOZ add() C
rapamMeTpamu i ¥ new Object() AJs Bcex i u3 uHTepBana [-1, 1). DTo MOXKHO 3anucaTb C UCMO/b-
30BaHUEM oOrlepaTtopa iterate ciieayronymM obpa3om:

scenario class ListTestScenario

{
public ListSpecification<Object> objectUnderTest;
state { return objectUnderTest.items.length; }
scenario add()
iterate(int i = -1; i < 1; i++)
{
objectUnderTest.add(i, new Object());
}
return true;
}
}

Tereps yuTeM BO3MOKHbIE MCK/IHOUUTE/IbHbIE CUTYyallud TPU BBIOJIHEHUU Crelu(HKal¥OHHOTO
Metoza. s metozna add () 310 IndexOutOfBoundsException. B cijieHapHOM MeToze ero BO3HUK-
HOBEeHMEe MO)XHO TMPOCTO UTHOPUPOBATH, TIOTOMY KaK IPOBepPKa MPaBUIbHOCTU ero BOSHUKHOBEHUS
yKe cZieslaHa B CrieLii(PUKalJMOHHOM MeTO/e:

scenario add()

{
iterate(int i1 = -1; 1 < 1; i++)
{
try
{
objectUnderTest.add(i, new Object());
}
catch(IndexOutOfBoundsException e) { }
3
return true;
}

Ec/i 3TOT clieHapHBIA MeTOZ BbI30BETCS B 0000IIIeHHOM cocTossHMM 9, TOo JobaBieHHe HOBOTO
obbekTa OyzleT c/ieflaHo, XOTs COTVIaCHO KOHEUHOMY aBTOMAaTy Ha 3TOM 0000IIIeHHOM COCTOSIHUH /10~
0aBnSTH 371eMeHThI Y>ke He Hazlo. [lo6aBUM 3Ty MPOBepKY B ClieHapHbIM MeTo[. Tem camMbIM OH TIO-
JYUHT TpeOyeMbIi BU/I;:

scenario add()

¢ if (objectUnderTest.items.length <= 9)
iterate(int i1 = -1; 1 < 1; i++)
{
try
{
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objectUnderTest.add(i, new Object());

}
catch(IndexOutOfBoundsException e) { }
}

return true;
}
AHanorMyHo HamMilieM KOJ, CLieHapHOro MeTtoja remove(). B Hem mpoBepsTh pa3Mep maccuBa
items He HY)KHO, TaK Kak BO BpeMsl BBITIOJIHEHHUsI CLIEHAapPHOTO MeTOo/ja 3TOT pa3Mep He MOXeT yBe-
JIMUUATBCS.

scenario remove()

{

iterate(int i = -1; i < 1; i++)

{
try

{

objectUnderTest.remove(i);

}
catch(IndexOutOfBoundsException e) { }
}

return true;

[TepelizeM K HarMcaHUIO ClieHapHOTO MeTofa indexOf (). CornacHO KOHEUHOMY aBTOMAaTy B KaXk-
oM 0000IIIeHHOM COCTOSTHUM HeoOXOAWMO BbI3BaTh 3TOT MeTOJ, C apryMeHTOM items[0], eciu
MacCUB items He IyCT, U C apryMeHTOM new Object(), eciu IMyCT. DTH [Ba C/Iy4yas MOXKHO 3alu-
caTb B OJHOM CLIeHapHOM MeToJie C MCII0/Ib30BaHUeM oreparopa iterate. B HeM urepanroHHas
niepeMeHHast Oy/ieT MPUHUMATh 3HaueHus 1 1 2, uto 0003HaYaeT Hy)KHBIM BUJ TlapamMeTpa:

scenario indexOf ()

iterate(int 1 = 1; i < 3; i++)
{
objectUnderTest.indexOf

(i == 1 && objectUnderTest.items.length > 0)
? objectUnderTest.items[0]
new Object()

)
}
return true;

}

Ternepp HamwuilleM KOHCTPYKTOP CLieHapHOro Ksjacca. Ero 1jeib — BBINIOJIHUTL BCe onepanyy Io
WHULIMAI[UM BBITIOJTHEHUs ClieHapusi. K TakoBbIM OrepaiysiM OTHOCSTCS (HKCalysi TeCTOBOro 00-
XouuKa (B JA@HHOM ciayuae jatva.engines.DFSMExplorer) U cO3[jaHMe HauaabHOTO COCTOSIHUS
MoziesTbHOTO 00bekTa. TecTOBBIM 00X0JUMK (DUKCUPYETCsS BBI30BOM MeToa setTestEngine. B ka-
YyeCcTBe MapaMeTpa eMy C/IelyeT TiepeJjaTb 00BEeKT TeCTOBOTO 00xoqurKa. [11si co3aHust HadyaTbHOTO
COCTOSIHUSI MOZIeJTbHOTO 00beKTa HY)KHO 3a/laTb MeUaTOPHbIN 00beKT. [Iisi 3ajaHusi MeJMaTOPHOTO
00BeKTa HY)KHO 3aJiaTh BCE ero peajM3alMOHHbIEe CCbUTKM. B JaHHOM Cjlyuyae peanv3aljiOHHast
CChIZIKa OffHa - targetObject B Kiacce ListMediator. TakuM 0Opa3oM, KOHCTPYKTOP CLIEHapHOTO
K/acca OyzeT UMeThb CJIeAYIOIIUN BU/IL:

public ListTestScenario()

{

objectUnderTest = mediator ListMediator<Object>(
targetObject = new java.util.ArrayList<Object>()
);

setTestEngine(new jatva.engines.DFSMExplorer());

3
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[t BO3MOXXHOCTH 3amyCKa TeCTOBOTO ClieHapHsi HeoOX0AMMO HamwcaTb MeToZ main. Ero MoxHO
HanucaTthb Kak B OT/IeJIbHOM KJlaccCe, Tak 1 NPSIMO B CLIeHapHOM KJjlacce, YTo Mbl U cfenaeM. CrenyeT
co37iaTb 00bEKT CLIeHapHOT0 KJ1acca U BbI3BaTh €ro MeTOZ run [Jisi 3aIycKa:

public static void main(String[] args)

ListTestScenario myScenario = new ListTestScenario();
myScenario.run();

}

Koz roToBOrO ClieHapHOTO K/lacca UMeeT CJIe[YOLN BU;

package jatva.examples.list;

scenario class ListTestScenario

{

public ListSpecification<Object> objectUnderTest;
state { return objectUnderTest.items.length; }

public ListTestScenario()

{

objectUnderTest = mediator ListMediator<Object>(
targetObject = new java.util.ArrayList<Object>()
);

setTestEngine(new jatva.engines.DFSMExplorer());

}
scenario add()
{
if (objectUnderTest.items.length <= 9)
iterate(int i = -1; i < 1; i++)
{
try
objectUnderTest.add(i, new Object());
catch(IndexOutOfBoundsException e) { }
}
return true;
}
scenario remove()
iterate(int 1 = -1; 1 < 1; i++)
{
try

objectUnderTest.remove(i);

}
catch(IndexOutOfBoundsException e) { }
}

return true;

}

scenario indexOf ()

iterate(int 1 = 1; i < 3; i++)
{

objectUnderTest.indexOf
(i == 1 && objectUnderTest.items.length > 0)

? objectUnderTest.items[0]
new Object()
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);
}

return true;

public static void main(String[] args)

ListTestScenario myScenario = new ListTestScenario();
myScenario.run();

3
b

Temnepb MbI MOATOTOBH/IM TOTOBBIN K MCIT0/Ib30BAHHMIO T€CTOBLIM HaOOp, COCTOAIIMI U3 CrieruduKa-
L[UU, MeJuaTopa U CLieHapusl.

Pabota c TecToBBIM HabopoMm

Coopka TecToBOro Habopa

1151 moyTHO# cOOPKU TecToBOro Habopa 13 crielduKaryii, MeMaTOPOB U CIieHapHeB J0CTaTOYHO B
cpene niporpamMupoBanus Eclipse BoirnonnuTe KomaHay Build Project g/ mpoekra, B KOTOpOM
pacriosiaraeTcsi Hair Habop crieHapueB. [Ipy 3ToM crielfudyKaLvy, MeIUaTOPbl U ClieHapuu OyayT
OTTPaHC/IMPOBAHbI B COOTBETCTBYIOIIME KOMIIOHEHThI TeCTOBOTO Habopa Ha Java.

B Hamem npumepe 0CTaTOYHO BIMIOHUTD 3TY KOMaHAY AJis CLieHapusi ListTestScenario.

Brbino/siHeHHue TecTa

[1711 BBITIOJTHEHUS TeCTa, BXOZSILETO B TeCTOBBIM HaboOp, HaZl0 B cpeie porpaMMupoBanus Eclipse
BBITOJIHUTh KOMaH/y RunAs > JavaTESK Test /i1 TECTOBOTO ClLieHapusi, COOTBETCTBYIOILIETO STOMY
TeCTY.

B Hamem npumepe HaZlo BBINOHUTD CLieHapuii ListTestScenario.

Honyqune TECTOBbIX 0TUYETOB U dHAJ/IU3 PE3y/IbTdTOB TECTHUPOBAHUA

[Tocse okoHUaHMs pabOTHI TeCTa Ha OJHOM YPOBHE C y3/I0M, COOTBETBYIOIIMM CLIEHApHIO B OKHE
cpennbl Eclipse Package Explorer, TosiB/isieTcsi ¢aiisi, COOTBETCTBYIOIIUM Tpacce BHITIOTHEHHOTO Te-
cta. Jns monyueHust otueta ¢ MH(opMaipeil 06 0OHapy>KeHHBIX OMIMOKaX U JJOCTUTHYTOM TeCTO-
BOM TIOKPBITUH HY)KHO BBLITIOJTHUTH KOMaH[y Generate Report U3 KOHT@KCTHOTO MEHIO i 3TOro
(aitna.

[TonyuyeHHBIM OTYET TOBOPHT, UTO BO BpeMsi TecTa ObLI0 0OHapy>keHO 9 HapyIIeHWH.

) Package,/Namespace Summary Report - Mozilla Firefox - |EI|1|
®ain  Opaska Bua  MypHan Zaknaakn  WHCTpymeHTer  Cnpaswka  delicio.us
H o - - - @j ﬁ @ - ES agl | filet {f /0t {DOCUMERES % 20and % 205ettings/kornevge | = | [ @' Google -+,
CMOT-
|| Package/Namespace SUmmary ... G -
p U M-
_ B Package/Mamespace Summary Repart
Ha WH r generated: 12,12.2008 16:43:22
bop- ==
M a - jatva.examples.list
@ overview
o o |
Failures (9 Summar Failures
mep - =) ¥
B O U A jexamples list
£ scenarios failures states ftransitions
ListTestScenario ListTestScenario |9 10/58
ListSpecification 9 10/58
specifications |failures| branches marks predicates disjuncts
ListSpecification |9 100% (6/6) |100% (147143 |100% (14/14) |78% (15/19)
9 100% {6/6)| 100% (14/14)|[100% (14/14)|78% (15/19)

FaToED | Q] OTKpLITE BRokHoT (M) /2




00OHapy>keHHOM o11OKe, BHIOpAB B MEHIO OTUeTa MyHKTHI Failures/failure 7.

I8/
dafn  [Opaeka Bua  MypHan  3aknaakW  MHCTpyMedTel  Cnpaeka  delcio.us
{ | Failure Report 5 I -
failure 7 =l
@ overview
@ Failures Info
A failure 1
A failure 2 Location
A failure 3 - : :
A failure 4 trace ListTestScenario, 1.utt, line 9473
& failure 5 Ezcentinn
% ;2::3;2 ? infe Posteondition wiolation
A failure 8 where
A failure o
Occurence
3 jexamples . list Scenario j.elist.ListTestScenario
& ListTestScenario ctate e
OLIths(eiﬂgcatmn transition jatva.examples.list.ListTestScenario.indexOf{ inti=0)
java.lang,oﬁject ) model object [-]1jatwa. examples. list.ListMediator@ls7dzs?
j:vai.Tadnegx.gEject | ! items[ :-java. lang. Object [] @754 fo
@ removel int ) Java.lang. Object@eaS46l-{-}
. Java. lang. Object@Ec02f2- {-}
. Java. lang. Object@cf£e72- {-}
X 1
specification j.e.l.ListSpecification.indexOff java.lang.Object )
method
parameter value jawa. lang.Object o = java. lang. Object@eaSd4sl { }
return value int result = 0
oracle int j.e .l ListSpecification.indexOf( java.lang.Object )
after precondition  |true
implementation Java.util.ArraylistRlEo0726
ohject
implementation int j.u List.indexOff java.lang.Object )
method
parameter value jawa. lang.Object 7 = java. lang. Object@eabdsl
return value int result = 0
Test situation
oracle At Le LListonecfication indexOf java.lang.Object )
branch I ListContainsTheObject I
mark " ListiZontains Thedb)ect .
predicate iterns.length == 0) 22 l{items.length == 1) &% arrayContains( items, O,
items.length, o) -
disjunck pre | post
false itermns.length ==
false itermns.length ==
true arrayContains{ items, 0, items.length, o)
true  objectefreEouall olditemsl indexof 1o
I true |arrayContains{ olditemns, 0, indexCf + 1, 0)
tems lennth == nldtams lennth j

W3 omvicaHusl MOXKHO YBUZIeThb, YTO JaHHOe HapyllleHue gB/seTCs HapyllleHueM [OCTYC/I0BUSA TPy
BbI30Be MeToZia index0f () C apryMeHTOM, KOTOPBIN y>Ke COAep>KUTCs B cniucke. [1pu 3ToMm, cornac-

HO crieludUKalMy, OXKujaeTcs, uTto ¢opMysa arrayContains(oldItems, O,

index0f+1, o)

npyuMeT 3HaueHue false, HO B XOJe TeCTa OHAa OKa3ajach paBHa true. IIpocMoTp omucaHui
oCTanbHBIX 00HApY)KeHHBbIX HapyLlIeHHH 0Ka3bIBaeT, UTO BCé OHU COOTBETCTBYIOT B TOUHOCTH Ta-
KOU ke cuTyalu. bomee Toro, Kak mokasbiBaeT OTYET O MIOKPBITUH, BCe BbI30BbI index0f () c apry-
MEHTOM, KOTODBIM COJIepXKUTCSI B CTICKe, MPUBOASAT K TaKo# OIIrOKe.
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¥IMethod Coverage Report - Mozilla Firefox i ] 4
®akin  Mpaeka Bea  MypHan  3acnaaks  MHCTpymeHTel  Cnpaexa  delicio.us
| Method Coverage Report a8 ~
A Method Coverage Report —
/f generated: 05.05.2009 15:13:54
int jatva.examples.list.ListSpecification.indexOf( java.lang.QObject )
@ overview
@ Failures {9y Coverage Failures
T jexamples.list
& ListTestScenario branches marks predicates disjuncts hits /fails
& ListSpecification fq|fl|f2|fq|f4r|f5|fﬁ|f?
@ add{ int,
java lany.Object ) 100% (2/2) 100% (5/5) 100% {5/5)|100% (5/5) 20/9
@ indexOf( ListContainsTheOhject List contains the |predicated  |— |- [+ 8/8
java.lang.Object ) object
@ remavel int ) List with single predicatel — |+ [+ 1/1
element;
List contains the
object
List does not contain the |List does not predicate2 |- |- |- g
ohject contain the object
List with single | predicates |- |+ |- 1
element;
List does not
contain the object
Empty list; predicstes |+ |- 2
List does not
contain the object
100% (2/2) 100% (5/5) 100% (5/5)|100% (5/5) 20/9
predicates
predicated !{items.length == 0} && !{items.length == 1) && arrayContains{ items, 0, =

Pucynok 3: INokpbimue memoda indexOf() ¢ 0aHHbIMU O KoAuuecmee HapyweHull

HecnoxHbili aHanu3 BbipakeHUsi arrayContains(oldItems, ©, indexOf+1, o) TIOKa3bIBaeT,
YTO OHO JIeMCTBUTEIBHO /I0JDKHO BCEr/ia OKa3bIBaThCsl PaBHO true B JaHHOM CUTYal[uH, TTOCKOJIbKY
TIPY 3TOM TIPOBEPSIeTCS Ha/lMure 00beKTa 0 B CTIMCKe Ha Mo3ulusx ot 0 o pe3ysibTaTa BbI3oBa in-
dex0f () exmouumenbHo. Takum 00pa3oM, oOHapy)KeHHbIe HAapyILeHWsI BBISB/SIOT OLIMOKY B CIie-
M(UKALUSIX — YacTh MOCTYCIOBUS MeTo/la index0f () B c/lyyae Ha/JlMuusi apryMeHTa 3TOTO MeTo-
Jla B CITUCKe JJO/DKHA BBIT/ISZIETh CIEAYIOLUM 00pa3oM:

if(arrayContains(items, 0, items.length, o))

branch ListContainsTheObject ( “List contains the object” );
return objectsAreEqual(oldItems[index0f], o)

&& 'arrayContains(oldItems, 0, indexOf - 1, o)

&& items.length oldItems.length

&& arrayCompare(items, 0, oldItems, O, items.length);

VicnipaBuB crieljuUKaliy, CKOMIIMIMPOBAB MX 3aHOBO M 3allyCTUB CHOBA TeCT, Mbl [1OJIyUUM pe-
3y/IbTaThl, y)Ke He coZeprKalllie HapylleHWHd. B 4acTHOCTH, OTUeT O MOKPBITUX MeToza indexOf ()
TeIephb BBIIIAAUT TaK:
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ohject
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ohject
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contain the
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[ | Method Coverage Report (5] | ~
B A
void jatva.examples.list.ListSpecification.add( int, java.lang.Object )
@ overview
T j.examples.list
& ListTestScenario Coverage
ListSpecification
° .
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OTyer 0 JOCTUTHYTOM MOKPBITHU J1s1 MeToza add () COLepKUT yKa3aHve Ha TO, UTO BO BpeMsl Te-
ctupoBaHus ObLI0 AOCTUTHYTO 100%-TOKpBITHE 10 KPUTEPHI0 MapKUPOBaHHBIX MyTel (cTosberr
marks cozepxut «100%»). Crosbery disjuncts o3HauaeT KpUTEPHUM MOKPBITHS TI0 JU3bIOHKTaM. [1o
3TOMY KPUTEpUIO0 OBIIO JOCTUTHYTO BCEro JMIb 66%-TOKPBITHE, O YeM CBU/IETEbCTBYIOT /IBE
CTPOKH C PO30BBIMHU KBajipaTaMu M3 LiecTH. Kaxasi po3oBasi 4acTh CTPOKM pa3burta Ha CTOMOLp,
COOTBETCTBYHOLIME MpOoCTeHIM (GopMy/am (He cofeprKallie KOHbIOHKLMN U IU3bIOHKLMM). [Ipo-
cTeiiive hopMysibl, BCTpeyarolrecss Ha MapKUPOBAaHHOM IyTH, TTIOMeueHbl «+» (eciu hopmysia uc-
TUHHA) WK «-» (ecau popmyna nokHa). OfHOMY MapKMPOBaHHOMY IyTH MOTYT COOTBETCTBOBAaTb
pasHble BapyaHThl «+» U «-»: Halpumep, NPU BBIYMCJIIEHUU KOHBIOHKLIUA HeT CMbIC/Ia BBIYUCIIATH
BTOPOW KOHBIOHKT, €C/IU TIepBbIli UMeeT JIOKHOe 3HaueHHe — KOHBIOHKLUS TP JTF000M BTOPOM
KOHBIOHKTe OyZleT TakKe JIO)KHOW. Ha cTpaHMlile oTueTa BbINMKMCaHbl BCe BO3MO)KHbIE BADUAHTHI BbI-
YMC/IeHUs TpocTeinX (opMyIi, 3a UCK/TFOUeHeM HEeBO3MOXKHBIX C/TyuyaeB. Po30oBasi CTpoka 03Haya-
T, UTO JIaHHBI} BapUaHT BBIYMC/IEHHUS] TIPOCTeHINX opMys He ObLT peasn30BaH MPU TeCTUPOBA-
HUU. A UMEHHO B [JaHHOM CLIeHapu¥ He OB peasiv30BaHbl CieyIOLIe CIyJau:

o 0 && !fl && f2
o {0 && !fl1 && 2

Ob6a ciyuasi MOXKHO 00beiuHUTb B ofuH — !f1 && f2, mockonbky A fO 3HaueHWe JO/HDKHO OBITh
nmro6bM. Cyzisi o oTipe/iesieHrsIM TPOCTerrX (Gopmys, B CLieHapuu st MeToza add () [JOTIONHU-
TeJIbHO HY)XHO peajiv30BaTh CUTyaluro !(i < 0) && (items.length < 1i). VIlHbIMU C/10BaMy,
HeoOXO[UMO B CIIeHapUH BbI3BaTh METOJ C TlTapaMeTpPOM, OOJIBIIIUM JIJTUHBI CTICKA. ITO MOXKHO CJie-
JIaThb C IOMOLLIBIO TAKOTO CLIeHapHOTO MeTo/a:

scenario add()

if ( objectUnderTest.items.length <= 8 )
iterate(int i = -1; i <= objectUnderTest.items.length + 1; i++ )

{
try

objectUnderTest.add( i, new Object() );

catch( IndexOutOfBoundsException e ) { }
}

return true;

b

[Tocse 3arycka 0OOHOB/IEHHOTO TeCTa OTYET O MOKPLITUM MeTozia add () SIBJSIeTCS TIOTHBIM TI0 BCEM
KPUTEpUAM:
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AHanoruyHble U3MeHeHUs CjieflyeT c/iefiaTb CO CLieHapueM i MeTofia remove () JJis MOTy4YeHuUs
TOJTHOTO TIOKPBITUSI TI0 BCEM KPUTEPUSIM:
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[TomrMo oTUeTa 0 HapylleHUsIX, 0OHApYKeHHBIX B XOZle TeCTa, U AOCTUTHYTOM TOKPBITUH Mbl MO-
KeM, BOCII0/Ib30BaBILKCh ITYHKTOM KOHTEKCTHOIO MeHI0 Open /17151 y3/1a, COOTBETCTBYIOLL[ETO Tpacce
TeCTa, OTKPBITh rpaduuecKrii OTUeT 0 Xoe TecTa.
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