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BiRod E R B R

¥k F R % P Structural coverage criteria/White-box testing
control-flow coverage
* statement coverage
 branch coverage/decision coverage/edge coverage
 condition coverage
* decision-condition coverage
« multiple condition combination coverage
 loop coverage
— i iH0X > 1=t » % =X

« all path coverage
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BiRod E R B R

ik E K& % P Structural coverage criteria/White-box testing
control-flow coverage

Multiple Condition Coverage (MCC) All possible combinations of

= condition outcomes in each decision
- Decision with N conditions: 2V
tests

affect the outcome of decision d
(vary just ¢ and get the rest fixed).
- Decision with N conditions: 2/

When you Full Predicate Coverage (FPC) tests
achieve both
DC and CC Tests forcing each condition ¢ to true
(false) whenever ¢ is directly correlated
Decision/Condition Coverage (D/CC) with the outcome d of the decision (d
equiv ¢ or d equiv not(g?%_
/ \ - Decision with N conditions: 2N tests
Decision Coverage (DC) Condition Coverage (CC)
tEach c%ndi}ti?n IS tes|tted with a
e rue and a false resu
Statement Coverage (SC) Fnaggergaucehg?lgocéﬁglﬁégps -Decision with N conditions: 2
and false by others (also tests (1 with all conditions true,
called branch coverage) 1 with all conditions false )
Test suite must execute : v

every reachable statement
A

Source: M. Utting and B. Legeard, Practical Model-Based Testing
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L

ik E K& % P Structural coverage criteria/White-box testing

data-flow coverage
Def-use pair (d,u,) - d, is a definition of v, u, is its use

All-def-use—paths Test suite to test all def-use pairs
(d,u,) and to test all paths from d,

till u,

Test suite to test all def-use pairs

All—uses (d,.u,) (all feasible use of all
cdefinitions)
v Test suite to test at least one def- J
., use pair (d,u,) for each def. d,
All—definitions x pair (d, )
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7ookid F R 4 P Data coverage criteria/Black-box testing
% 1 #& = coverage
* one-value coverage: domain® B~- B i
» all-value coverage: domain® B~#73 hig
F 7%} fhcoverage
« statistical data coverage
— random value coverage: random test
— & * Markov chains
 pairwise testing

e boundary coverage



Fookkid F & 2 Rl Data coverage criteria/Black-box testing
e boundary coverage

Usually constraints on values are predicates representing some
regions: 1<=x<=5 and 2<=y<=7

Various "Domain Testing"
Coverage Criteria for
Continuous Inputs

All-Boundaries

Coverage For each predicate a
test case for every
boundary point
satisfying the predicate

All-Edges Multidimensional
All “edges” of =
redioste <hould Coverage Boundaries Coverage

e tested (or at
least one point per
edge)
For each variable on a

For each predicate at minimum value in at least

least one boundary one test case (similarly for
point of the predicated the maximum value)

should be tested \
| \
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7 i F R & plRequirements-based criteria
F - B T ORER AT S e W AR RIEE
45 3%k F B 1P| Fault-model criteria

mutation testing



18 4% (Fault seeding)

BIR o S® G 50 A g R
FSE e AmiE ~ 5Bl U i 5P & AR IR ss 5B i
o SRR O REFRFREF B9 s ELw e » g
7 RU=?

S: PR T4~ 45 3% Discovered seeded fault,

S: #7F & » kk 2% seeded fault
r: PR IR Tk Siids 3R Discovered real fault,
R: & bodry g 3% Real fault

F:iplifg ATy hds 3
U: P38 A3 TLends 32
F/U=s/S=1/R
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#F it & 47 Static Analysis g 2L 1

FRLENE S 2 - EYE O
AR - LR Y AT KA MR B AR
AL L AR R R A &EP%NM A TS
B g Pl A o

AT B T a4 g 4 Y% T ok & PL e # 1S

P N -8 15% 1

Ee 35% 2.5

H A G 30% 6.5

FEE S 10% 16

MG 10% 40

i SRR . 40

LA IF o 110
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R

2*+41% (Project Plan, Configuration Management plan, ATP, STP,
ITP, UTP)
88 7 RAH 2 (Software Requirement Specification)
#iA8 2% 3 < % (Software Design Document)
B 4 4% 3% 5 (Source Code)

B3R 5 4582 45 28 3F 2 (Test records and Fault reports)
32 ¥ % 4%(Configuration records)
faE + # (Maintenance manual)
% 47 B £ P (Installation procedures)
i H e %% + p (User documentation)
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2 -
a7
# A (Inspection)
B L AR5 1 (Formal structure) » #2754 ¢ 35355 ~ i ~ 3% >
L - BiGwee ~ LA kPR I fr i o
= 1B 4 xzx&s—ﬁ:}grzﬂ‘ F E ek d
g H e 2k AT H (Checklist) ) 3 A R ¥ H 9%
B2 R ERT ‘\——' ?ﬂ‘?‘”ﬁ 4R AR
hEBIRAAR X AL
&[5 % 4 (Team ReVICW) - B ’}# LR fLEL (Structured
Walkthrough)

8 45 & # A(Inspection-lite) > ;2 » L AR 2 7 B o
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4_% Walkthrough
2 3\ (Informal)sn® 4 = /2 » % F gﬁ LA
dAREEF LS EHERP A SR L AR %0
FRFRFE N EHRE R HND 8T s
I ABFRILE T AR 0 2R AL =0k & (Metrics)3R 2 -
#2738 2_% (Code Walkthrough, Code review)
FRNER AR B TEEA R B
BE LR AT A B A AR IE el o
B3R A AR ELERRERR G EA PR FIRELER S o
Bt L4 T4 g r@ @Al a43Edy
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$h

fie ¥4 47 ;¢ B % (Pair Programming)

P T HE R 2 2 (Agile Methodology) i 2 42 3¢ BR3¢
(Extreme Programming)

FBEE LG A - AT
%} #& % (Desk Check)
fl*wéa4>:%4 -

d A2 N% A B E ~pliEap 4 ;’aﬁ 0
fe # & F #& & (Peer Desk Check){fri# L 5 7% #& & (Pass
Around )

d @R A RAFED AL EREE S AT

’-"'L'r:’}_ RV ERTEE L
F 24 % 4 (Ad hoc Review) °
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Exercise Code Review

T RIBFLFELAESBE TRy > F RS -
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Review Roles
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Review Guideline
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PEEFELTASFREAARORAGE o
FHA By G ALTEEETIR -
S IE RO
X ARARPFRF > ¥4 B A Ll A A >
PTG IR T AR



FhoferHe R

TEIEER
R E LB T9344 5 A AZHERA 0 T ARk S o
PIRF B BT T

BEEHTH > ¢ LS 174 F(Work product) ~ % %
checklist -
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T hAR 2 5

% % 4F 4 * fObservations
FLEBPH ~FhERPY
% % B 4+ 2 (Team name)
% % A & ¢ #(Product Name)
% % 7% P (Review items)
% 4 P 1&(Objectives)
F 2 38 P (Action items)
4% :%(Deficiencies) ~ if /A (Omissions) ~ 3 4p fir &
(Contradictions)
s - BRIEIE D > SR eAR B4 AJRE E S R RER
# #% & (High / Medium / Low) ~ 4538 2 KR ~ P = 345k
it (Open/Closed) 23
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i HE > D)% T { ATR A8 (Action items)
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LV NPRFER B A PRRE T
AR e ©

it 4p #(Review Metrics) » st3-+ £ %
% ﬁiﬁ p e~ -] (Size)

LT R

55 2 I E

BFAFIRDEE > 2 BN %

% @& % pf R engs 3 (Defect) #ic 2
@) PRSP IR R
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Lo AT E R ()

(e

=~ &~ 3T * (Cost effectiveness)
dFRFH NG FOI A FREEE TSGR R
SR R AR E
4 3% % & (Defect Density)
FRWL ST Y G elE o o R RARS ]
45 2514 P »x & (Error defection efficiency) > #% 3¢
% %kt o 4 77 i (reqs/design/code) 545 2518 il Bic B /47
FORIERZ 2 N g R E
Defect removal leverage (DRL)
FrEED B IR B 0 ] e Gilala
Tt A BARIFER 3 FARS P ¥k

27



