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CSC 309 Lectue Notes Week 8

Mor e on Code Corerage
Acceptance Testing
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|. What is code coerage?
A. What's covared during programxecution.
B. Typically measured at lines of code.

C. Coverage measure Is percentage of
program lines run.

D. All lines covered => 100%.
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Il. How code goes "uncoered".

A. Reasons include:
1. Uninvoked functions
2. Untaken conditional branches

3. Unexecuted loop bodies
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How code goes unceered, cont’d

B. During testing, unocgered code means
there are insufficient test cases.
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Ill. Coverage Tool Resources
A. See the809/ doc/ page.

B. Note that code a@rage i1s NQ required
for Milestone 4, but Is for final project.

C. M4 requiresselection of whib covaage
tool to use.



CSC309-S15-L.8 Slidé

V. Where code caerage fits into testing.
A. Ensure black box tests are adequate.
B. Different levels of corerage exist.

C. Good tests mush ensure
some measure of coverage.
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Where aode cwerage fits into testing, cont’d

D. Coverage measures made during testing

E. Fdlowing discussion is of different ger-
age measures, from weakest to strongest.
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V. Code cowerage measures.
A. Function (method) cgerage.
B. Statement cgerage
C. Simple branch ogerage

D. Decision branch cmrage
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Code cwerage measures, cont’d
E. Loop corerage
F. Define-use (d-u) agerage
G. All path corerage

H. Exhaustve moverage
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VI. A Simple Example:
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public static int f(int i, int j) {
| nt k;
if (i >j) {
| ++;
] ++;
}
k =49(1,]);
If ((k >0) & (i < 100)) {
| ++;
] ++;
}

el se {
| ++;
}

return i+ +k;

}

static int g(int i, int j) {
return i-j+1;

}
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public static int f(int i, int j) {

I nt K;
Lt >7) A
| ++: /1 Block 1
] ++;
} // Block 2 (false)
k =9(i,]);
1 f ((k >0 && (i < 100)) {
| ++: /1 Block 3
] ++;
}
el se {
| ++: /1 Block 4
}
return i+j +k;
}
static int g(int i, int j) {

}

return i-j +1;

Slid&2
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A. Possible program paths:
1. B1, B3
2. B1, B4
3. B2, B3

4. B2, B4
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VII. Function coverage.
A. Each function is called at least once.
B. Very large-grain measure.
C. Not adequate for final tests.
D. Can be done with one test caseffpqg.

E. Possible path: P1 only



VIIl. Statement coerage.
A. Every statement isxecuted at least once.
B. Can be done with tavtest cases fdr

C. Possible paths: P1 and P2
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IX. Simple branch corerage.

A. The true/false direction of each branch is
taken at least once.

B. Can be done with tavtest cases fdr.

C. Possible paths: P1 and P4
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X. Decision branch ceerage

A. The boolean logic of each condition Is
fully exercised.

B. Requires at least four cased in

C. Possible paths: P1, P3, and P4
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X|. D-u coverage

A. Cover every path between var def and
use, without intervening def.

B. D-u for 1 requires three pathsfn
P1, P3, P4

C. D-u for j requires tw paths inf :
P1, P3
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XIl. All path coverage
A. Each distinct control path is trarsed.
B. Requires four test cases for

C. Required paths: P1, P3, P3, and P4
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XIlI. Detalls decision branch ceerage.
A. Truth table can help understand

B. E.g., for decision

((k > 0) & (i < 100))
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k>0 1<100 (k>0) i ] Remarks

&&

(i < 100)
0 0 0 1 2 I<)means k<=0
0 1 0 100 | 101| Kjmeans k<=0
1 0 0 100 | 100| P=jmeansk>0
1 1 1 2 1 I1>= ] means k>0
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XIV. Coverage tools.
A. There are seral coverage tools for Jan.
B. Coberturais a good one.

C. Example In
309/ exanpl es/ cobert ur a.
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coverage-tools, cont’'d
1. Example uses program in these notes.
2. Runs coerage and unit tests

3. Theres anant buld script in
bui | d. xm
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coverage-tools, cont'd

4. Examples files are:
 Cover agekExanpl e. ] ava
 Cover agekExanpl eTest . | ava

e pui | d. xm

e bui | d. properties
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coverage-tools, cont'd

5. Results In:

ereports/cobertura-htm
-- the caverage report
ereports/junit-htm
-- Junit testing report
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coverage-tools, cont’'d
D. You can modify ant scripts.
E. Alternatvely, Coberatura in an IDE.

F. NOTE: Cobertura doesinsupport Jaa 7.
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XV. A notable research result on test cgerage
A. 2009 paper from Microsoft andvaya.

B. Observations and conclusions:
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Research results on code verage, cont'd

"Despite dramatic differences between the two
Industrial projects under study we found tbatle
coverage was associated with fewer field failures
... . This strongly suggests that codgearage is a
sensible and practical measure of test effec-

tiveness."
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Research results on code werage, cont’'d

"[They found] anincrease in coaage leads to a
proportional decrease in fault potentidl.
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Research results on code werage, cont’'d

"Disappointingly(?), there isno indication of
diminishing returns(when an additional increase
In coverage brings smaller decrease in fault poten-
tial)."
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Research results on code werage, cont’'d

"What appears to beren more disappointing, IS
the finding that additionahcreases in ceerage
come with exponentially increasing feirt.
Therefore, for mayprojects it may be impractical
to achiee mmplete coerage.”
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XVI. Data & Method Access During Testing
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XVI. Data & Method Access During Testing

A. Must private methods be tested directly?
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XVI. Data & Method Access During Testing
A. Must private methods be tested directly?

B. For 309, the answer I¥es.
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XVI. Data & Method Access During Testing
A. Must private methods be tested directly?
B. For 309, the answer I¥es.

C. So, user ot ect ed instead ofpri vat e.
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XVI. Data & Method Access During Testing
A. Must private methods be tested directly?
B. For 309, the answer I¥es.

C. So, user ot ect ed instead ofpri vat e.

D. Or acces®ri vat e by reflection.
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XVIIl. Acceptance testing
-- the other kind of functional testing
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XVIIl. Acceptance testing
-- the other kind of functional testing

A. Performed by end user.
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XVIIl. Acceptance testing
-- the other kind of functional testing

A. Performed by end user.

B. Based on HCI instead of API.
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XVIIl. Acceptance testing
-- the other kind of functional testing

A. Performed by end user.
B. Based on HCI instead of API.

C. Similar structure to unit testing.
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XVIIl. Acceptance testing
-- the other kind of functional testing

A. Performed by end user.
B. Based on HCI instead of API.
C. Similar structure to unit testing.

D. See the handout.






