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Generating Test Cases for Object—-Oriented Design Specification

Eun Man Choi'

ABSTRACT

Statistics concerning software errors indicate that more errors are introduced in analysis and design phase than implementation phase.
Therefore, it is needed to check whether the design modeling is appropriate for own function and structure. This paper discussed the effective
test method for the object-oriented design model, i, UML. A new method was proposed for generating test data. This method consists of
category partition theory by the representation each element in UML mode! with OCL (Object Constraint Language). Test data generated in
this way can be used for testing the source code functionality as well as for checking the design model.

FINE : UML, 2ZEQN BAE(Software Test), OCL, 78i12| #&t(Category Partition)
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Stocked_Product 0 1
Product_Information 1
Product_Information 0 1
Order_Item 0 1,--,19 20
Shipment 0 1
Order 1 2,49 50
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context Sotcked_Product : : reorder( )
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P invoice_item 1:

exist sp = stocked_product and
sp.product_info = order_item.product_info,
and sp.stocked_qty > itself.qty, result = True
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Status
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context Order : : cancel
pre : status = pending, or status=invoiced

or status = suspend
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context A : funcl
post : if statel, B : func2 and result = resuitl
else B.func3 and result = result2
context B : func2
post : if state3, result = result3
else result = result4
context B : func3

post : result = resultd
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bl : Borrower
| [Fine=0 c2: Copy

| Status = avaiab|
b2 : Borrower
L <3 : Copy
|Einezi0 d1 : Borrow Status = avaisbic
Duedate = 07.10
| Barrowdate = 6.26
b3 : Borrower
c4 : Copy
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.—/_—_4

Duedstc = 07.18
| Borrwawy = 7.4 |

c5 : Copy
Status = avaiable|

d1 : Borrow

Ducdate = 6.20
=66

e L

(38 3) =MT Al 248 Clolo]

JELE WFI}EA HAES o} g}, WA AAe T2
€ 3aisld stelwe E£E3}E O&3 Zo] ot

checkout(bl, c1)
checkout(b2, c6)
checkout(b4, c2)

checkout(b4, c6)

A o5 S@de b L FE27 SAEH
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e j&A7 A=Vt Y e Fol gt AF S
g 5 88
o g&A7t AAE7 Y3 dEs A Y AF dgo
2+ 88
Checkout <=9 Bottower.getfine, return, Copy.availa-
ble, return, Copy.checkout, Create new Borrow, data(to-
day, today+14)7} EAGUH T3 L F29) oHET}
HEECA HHHolok At

® checkout(bl, c1)& bl.getfine, return 0, cl.available, re-

turn True, cl.checkout, create new Borrow, date(todat,
~ today+14), return°e] F22 A ¥

o checkout(b2, c1)2 b2.getfine, return 10, return False7}
A g

® checkout(bl, c2)= bl.getfine, return 0, c2.available, re-
turn False® AW

e checkout(b2, c2)+ b2.getfine, return 10, return False&
AW
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Class LB LB+1, -, HB-1 HB
Order 1 2, -, 14 15
Stock 1
Shipment 0 1, -, 4 5
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A%GzAEL OCLZ 2433 t&dt 2ol 9o

6.2.1 Order

Order A9 A& WA E F2& 99 dHoHe
z5.0 A& JeEPE statuso]® invoice( )2He AN T4
o] o3t HPEE status®) AelE OCLZE YUehdd o&
3 gt}

@ attribute :
i. status : enum{pending, suspend, invoiced, shipped,
canceled}
@ functions :

ii. Order : : invoice( )
A. pre : status = pending
B. post : order_item — forall(invoice_item( ))
implies status = invoiced
C. post : order_item — exist invoice_item() .
= false implies status = suspend

OCLZ Jehd AFzAL old gulojc}, oE FFof A
2589 2E olol”o] dnolx A}t Holof Arh WY
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FEE £ g9 suE ARl HA oA B
AH7E 9.

Fold OCL A%zd g wHsc sleunz 28& 44
3% Thg3 o] "

@ partition :

F%(order) AAol h@ status £49&
A FEadz Y,

@3 oAl 7

® partition on i(FE AA o g &) :
Pgtarus 1 : status = pending
Potarus 2 © status = suspend
Pstarus 3 * status = shipped
Psarus 4 © status = invoiced
Psarus 5 © status = canceled

FEAE AT A gFE Sty 2EEA 0L A
TH(25F FEAE € 34, FEAY HX %L ololgo] 9
T 3% BF FEADY HA ge A2 vE ¢ U

® partition on i and H(FE AX ¥ FEAH g 23) :

Pinvoice 1 * order_item — forall(invoice_item)

Pinvoice 2 * order_item — exist(not invoice_item)

Pinvoice 3 * order_item — forall(not invoice_item)

=< T8 A4 status 40 invoice() T57 H 4

HAE o Fele] 2o diF Aol FE AN o
A 7HA A invoice() #9 St nE BEL H 48 9
23E gy 2o,

@ True and false table

e for ii.B
Pirgoice 1 T F F F F
Pirgoice 2 F F F F F
Pinvoice 3 F F F F F

FEo] 2% HF(pending) A El(Psmnsl)o]
(Pinoicel)°] BHEEH T invoice( )7} 4 4€ 4 9tk

ARz

® for ii.C
Pianus 1 Poous2 | Pswtus3 | Pswwsd | Pstatws D
Pinsoice 1 F F F F F
P, invoice 2 T F F F F
Pinyoice 3 T F F F F

FEo| ZF HF(pending) e (Psunsl) X FE olo]®
o dgte FHHA FAY U FuEA gegd F

A Fol e BF(suspend)’} Er}

6.2.2 Order_Item

e e FE dol o8 A FE ololHe] e
Ftele] £8¥ch Order_ltem AA ) A& H93: 3
L% £42 F¥aty)ol™ ¥ AF HYojth £F FE
ololgo] FEAZH7 A AAZAL AL 5 F(stock.
getqty)el 38 $£3& UE5Y wF FHaoo} b oA
< OCLZ Jehid g3 Zo.

@ attribute
i.aqty =0

@ functions :
ii. invoice_item = (stock.getqty > itself.gty)
iii. asSet(stock.stocked_product) — includes
asSet(product_info.stocked_product)

OCLZ Ygd 28¢ 0|83t FE olojgd] i@ 7}y
1] B2 39 tgdt 2o 9o

@ partition :

® partition on i(F& o}olge] £4):
Payl : {0}
P2 : {1, -, 19}
Pqyty3 1 {20}

FE otolgo] djste] slelna] % LB, LB < FE0}o]
¥ <UB, UBE A&@ Aot}

® partition on (A 2HFe] FEF A4 :
= Pinwoice_item] *
exist sp = stocked_product.find(order_item)
# NULL, and sp.stocked_gty > itself.qty
exist sp = stocked_product and
sp.product_info = order_item.product_info,
sp.stocked_gty = itself.gty

FE el 7D rte] FE ololgol st Anst &
£3l 33 T ololgo] i@ st AE PAEY 2HE 3
8 OCLE RE3U 22 PHos AuFo) =g 3

(Pmumce item2), TE 4F olold g AR FF Y2EA

2 F UE B Pinvoice_itemd), PR E ST FE FEE
0% B (Pinvoice_itemd)E OCLEZ EFE 5 Utk

BF otolsld dg FE 33 A FEF £%L sHH2

g #¥3d ggd g

=]
ki



= Pinvoice_iteml, Pimvoice_itemd :
exist s = stocked_product and s.product.,
info = order_item.product_info

result = s.stocked_qty and itself.qty

* Pay2: {1, -, 9}

* Pay 3 - {10}

* Payd @ {11, -, 19}
* Pay5 1 {20}

* Pgetanl = Pstockeda1 * (0}

* Petaty® = Pstocked ay2 - {1, +*+, 9}

* Pgetay3 = Petocked a3 * {10}

* Poetayd = Pstocked_qnd * {11, -, 19}
* PgetatyD = Pstooked a0 * {20}

* Poetaty = Pstocked_gn * {21, -+, 99}
* Pgetary? = Pstocked_qry? * {100}

oAl A 7HAZ EEE FE olol¥ HAE Al ths}
o A FE ey £2EE H43 BYE o$ A9E2
XA F At

@ True and false table
® for Pryice_item 1 and Pruoice_item 2
exist s=stocked_product and s.product_info

=order_item.product_info
result=s.stocked_gty >itself.qty

Pasl | Pay2 | Pay3 | Payd | Pay5
Pstocked_qry 1 T F F F F
Pstocked. gty 2 T TIF F F F
Ptocked_aty 3 T T T F F
Pocked_qry 4 T T T TIF F
Pstocked_qty D T T T T T
Pstocked_qty 6 T T T T T
Pstocked_qry 7 T T T T T
7.9 &

LSILEJO|E o]FE BE THLRL A3t RE 7154
€ o A Eohe AL dYH R w§ oEE dojth
By e 293 A7 UFY B2 399 £§ Teol
e olg o Mg Bre R E7bsE] diEed.

92 7}A RZEH o AH By Tl EY %2 HAEE
vz FAde] e HAE ez PAd L#E 7|5
of Tz AFsA FEAUEAE v BE B
Hog A4E HAE Y& AHRste AR o] =8
AE JHE Y £% He 83t UMLE 341 AFA

OCLZ 7I=& 2NN #A M BIAE A0S dY 851

¥ 4AE H2Ede P& AL

Ftelae] £8 PHL HEER £ZESOE 754U &
2 o 715 v H2E JHE $83Y 7E
2 NEE = U9 stz 28 3o FX %iﬂ*
2 EFE A& F4¥ JiTd 94 '~l§°§ Ze "
E3E& /A1 A

ol dTAME ANAIND AANY st e BE Y F
8% AY F9 e £2TEQY Ve L AYHez B
BE FAMolM A 78 F lvke Aot UML) AYH
Aol OCLE AH83te] AMAE HAE o] F& AA, A

9 2oy, AA Alold AHYA F 42 228 P
3 ol & 7l§§ HEE 98 dojg g Fats WEd AlA
3T

FHElaeE] £8 HYe HAE Aojag Fohhn H2E
dH%e AT AN & F QAT H2E AP A
H2E 2328 oF& JAde &rle H2E AdE 2
ofFAE et WA FF AT2E Jelney £ 9
3t} AQE HAE Aoj2d digto] dys= AAghe ¥
T OCL #2& B3 44 £ F = $He 2+ Aovh
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