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void swap(int[] numbers, int firstInd
int number numbers[firstIndex];
numbers[firstIndex] numbers[secondIndex];
numbers[secondIndex] number;

int partition(int numbers, 1 i nIn int endIndex
int pivotNumber numbers[endIndex];
int lastBiggestIndex beginIndex 1;
(int 1 beginIndex; i endIndex; i++) {
(numbers[i] pivotNumber) {
lastBiggestIndex++;
swap(numbers, lastBiggestIndex, i);

}
}
swap (numbers, lastBiggestIndex, endIndex);
lastBiggestIndex;

void sort(int nu S egin, int end) {
(end begin)
int pivot partition(numbers, begin, end);
sort (numbers, begin, pivot 1);
sort(numbers, pivot 1, end);

lol> b 4 g5lw < g (g5lw ooly (2-1) Y&

v o0 JSowd U5 a1y 00 59 (pod (g 5lw ooly Y-F IS o

[a] [a]
guic

guic t (x X *1gh tedArray

JSoud (L) 4 &0y (55w < g gilw ooy (2-2) S

D510 Zmd g 4 jLd oS Jdo ymod 4 g CawlblG 19l ué)bi;g‘bi S



Flwwo 53l oolg‘.g:

a i 51 1 sl legS T g el quUiCkSOrt golic pliteu—si 05,9 &9lie signature Jql ks 4o
3l S @b (5393 (Imibly Amunny lin BB (S )aisly OT £33 31 sy (50 45 397 Widlg5-
22U 52 Wilgiw @ &8l950) @ ol b polio I sl alyl o8 o (2955 3 clad ol b g0l
g 00 iy y25 6b U by 5 U iy colae] alosr 31 il Al 1 doam Uio coasld 45" asly

(U“"S" c\.ol.;).g

a JSawd ) b (SS9 (S Do g 9l il ooy 1) U g i pgw b g pg0 S
bl 3 &b (5 Ay g ooy bl Ll 31 (S 2ol (6999 49 495 L 45 Wl pattern matching e
13! 4 QUICKSOTt &oli (2955 45 WiSae 3l p3 b3 Jlho (e 4 Sg—duno (ol (T (o295
) s JB 1] a5 A ob pgu b 09 walgs JB 5 4] SO (I s wlyT 59959
S At 9 X 30 S (Sl ladio (18,5 a5 j0 LTy @il (53959 (XIXS) Hladie cadio (i)
o2 39531 cxiamils 9 L pU s dzrgi b iy (g dy . WiSao (53w 00y XS 50 Jgl S 52 ]
b iS5 polio 3l ouis o yo 5 431y iy leftSortedArray a5 wiSwo by g Sl 55 E—dly
Cales 50 A5 Cawl X 31 155 33 pwolie (6 oo < o 5 alyl s o rightSortedArray g X (gglune
30 &8l yo rightSortedArray ¢ X ylade 8¢5 JdeftSortedArray Jlgs Leogs adlgs wly 29,5

Sl pivot ylod X yladie Lxy |

Gl pdion w0 5y (Ul JSad () b 9SG a5 (SlanS (g1 LTl (S 29229
Olgine &5 CiS lgine @8lg 50 b gadgi 1) iyl Lue g5lw 00ly (al limo 4 U a5
pseudocode aS s S0 Jai 40 4z Lz 90,5 AL oo pseudocode cg5 a1y 53w ooly (o]
95 e (b g ey 9Xl 095 (53l 00l ol @Blg 50wl oy ygSUl abstract cdl> 395
P sl (o0 o5 G i @ il ool ol jo &5 S Glaimo jK0 Glre & ] ASLS
Sty (ol (218,90 31 ()l 5o JS—d (ol ply sl )l ol o1 951 395 5,5
Sz Ol 5 Sy s ofgn 50 3 i 95 pseudocode 4 S35 Gl jee o 4 45 3,5 salgs

Sl oud dwles gusojls & puiS (g 3lw ool |



Flwwo 53l oolg‘.g:

o 9 Aol g 6 ddundd g0 sl wolay -2-2

15 ob) &9 99 (nl (wlanl (slo Dglas o515 daad 10,5 cudlino Iy b crf 31 Jlo S &5 J1>
S 5l 59 pailoue o5 jalailod S 555 (i 55y Aliols o 51 L (g 5luw el Wigioro Cusly a8
G590 ko 1500 g Wi g—dino declare dadd b juiio (g yuurd 4 b il immutable b pao UG
95 50 1y §slio b 1o @i 45 sl (3] £ 9—idg0 () ot Slrd 31 0 gilinos aSSIGN LsT &
SIS (33l (6 5l o5 49) 01 Ko 2 45 Cmn| (2955 jladio LT 1 Ledd g wadd (0d yuadd
(Sl 3 Gl jl 9SS (Bge i) by G le (63959 Hladio 9 udly cruiaeia] o @b yil a5
S, Alorod od— Ly pai (ol (5) S 50 AT o 8 A B9 cgo ol (ol W b g
o 2algd B b (el 50 45 Sguliane Cuel A Gl cogo glas (] 0SS 0 S 895 j0 1y Hlade
b sl o9l (630l 51 (35 o azlizr iubly oS (53w 00l (655 (5 i 9 WS Iy (o0
ouge iyl g gilwosly jol,y Lol i god,S omsd g j0 () polio as wiciud b jurio g

.u\.;)‘q)

$9) 2 Sy Coonl pilgd 3l eoliiwl Judo ar (b gla (4L 5o (ol Wl (pl 31 €,
cabild ag glhigher order glgs g su—i 48,8 i yo Wl 31 51 5 caaly g oolismw! g ol

L 50 g &algs o 00 0038 Slu LSl 58 dodduo w g 4ol as 1y (gl 08 yiun (g 00 Liius!
ool 6y ool—w g i (ool Cllar arylg (e oud Yl JUo jo af jghilan af wil su—b cale

315 plasil 5 pol 55 S & S 1y Ja3lo Sy 55k

10



Flwwo 53l oolg‘.g:

gy s Lo (B 20 -2-3

b (I3l) (s y0l (3bj oS 31 (295 7239l (39591 Cmwd &1 pudlgdime 45 AlS (58 Wlidgi ol b
WL oS (o y 2 ) Wl IS (JSamd) (b (315 5l 00l 2 (295 Ty &5 (2l Ced
SBud oyl (o y 53 (o (5 AT JSeud )0 (53Lwodly (391 pasuin 4T duw y HlAS 4 ol 5o
095 a1 gilw ooly (silw ooly a5 ol 28lg 50 (Cawl §0Lo £ guogo ool (e lBd Lol el
PP oS Cand S L L g ool G sy (o) 2 b A5 Sgudoro el bl SO i 59K
9 60l Ol 55w o0l cumils (yguy saip HS00 Uyb 5l (Jg vy (holS gy 4 )T (59,
20 b 3l ool K0 Gy 40,5 (2lib T Jol5 Gimigy 51y 2B oS i g5
frodieansils (20 45 (B3 b Lo )15 9 sl 00,50 (g ol (5 5law 00l gy i3 (gl (oS S8
ks (o2 g5l ool 9 0,1 (Fgldil S (2 lyb S Cd (Gl o U S Gl p b oS

35 41,8 oolaiwl 8 g0 Wilgh o B (2935 (6 A lio Gl p Fauslio SO (ylgie

Cglai 390 53 (oo g b oudliio (41 95 2 (53l 03l b By yro oy ;951 S B oS 50
3390 30 edry J21 50 LET 51 (02510 B Caoandd ol 50 e Cazas b 99 2 GOl slo
gl (20 Julnd g ()32 )90 2 50 Al 50 g ullS SS Lo s udilgiwe 45 2o, Lre
SR aS )18 0929 05 ibgs 6l p ol SIr)lro puiluse a5 Hghailod puirs A, (Flesed
ol 32550 595 0 deldl 5 .l iy g jlaw ool 95 A O iigr 9 G (5L HI3l 4o ST

rawl 00 03 591 ] Zd 97 of pod d pal &S 10 g9 LT wy g9 43 059 (3] 5 45 L jlexo

WBMW )olh(!_.gli' o.'é))lfs\g)fj@g o Cﬁ.‘ :Y&U g Y] Jlxo i
4ol p 5121 yo a expression g b statement 8, )5 & ,Sly :‘”‘5,,.';_“ gy jlo Ll

!

2 Function coverage

3 Statement coverage

11



Flwwo 53l oolg‘.g:

Al g0 o aol g J s b sl bTASu.w‘ RELgS ¥ W :f‘_g| sl plgy jlxo i
(eolw if .. else S Jlwo ylgoe 4 ) ol onls ol 1) 595
uu,.;‘J@.,aog,.osb,.&ﬁou.o,‘;,;wduw‘sm:“wuu%)l,w Y,

.S glno 0010

4 g od—b 5iluw ool WS Ay o )l YT 50 (295 A la )l (nl Gibgr lasliro (o
29) M o S5 4 S Wil (Gl sl &S 09 (o W 0 50 gy (o Sl oMe
Comlio 05933 (S 43 i 9 55 (Pl S 0Jgp j0 AT W)lo 3929 35 55 Jol5 sb HLro &3y
ology Sl g Somwol 5 wlhaws by 4l 1 o modified condition coverage ;Lao Sl (s 45

(Sgopn o sy

I3l S yo -2-4

soliswl Iglr (4bj (512 JacOCO 5 JSumd b3 512 NPC 13 9 51l sleme (9 133 55T s 4 (51
O g0 & html CIB jo (0,155 6 &1yl g cawlin Cli® yolo H1,8 Lo ] 10 b Hlpl 90wl .ol oul
S o (5039 (612 (rwlio Il 3T gy ol pod 4 U (S 5 (29,5 (5 Al (> g 6L
Jbxo 093 (5,155 50 )13l 90 (nl 51 G &S euiSno (atin (o (o 2 b dald] 5o W gdiono

Kl osld glo 8g8 o digsa 1) b s

4 Branch coverage
5 Path coverage

6 Command-line interface
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JaCoCo Coverage Report

Element Missed Instructions+ Cov.+ Missed Branches+ Cov.+ Missed+ Cxty+ Missed+ Lines+ Missed+ Methods+ Missed+ Classes
1 quickSort.java 95% 91% 2 14 3 39 1 8 ] 1
Total 7 of 164 95% lofl2 91% 2 14 3 39 1 8 0 1

Haskell Coverage Report

Coverage Metric Total Cov.
expressions used 37/37 100%
boolean coverage 0/0 100%
guards 0/0 100%
if conditions 0/0 100%
qualifiers 0/0 100%
alternatives used 2/2 100%
local declarations used 4/4  100%

top-level declarations used 4/4  100%

module Top Level Definitions Alternatives Expressions
% covered / total % covered / total Yo covered / total
module Main 100%\4/4 || 100%2/2 | | 100%|37/37 I
Program Coverage Total 100%|4/4  |[ 100%(2/2 [ ] 100%|37/37 IL

(& §)lw o g JLio) Siudigy s Lo (0,135 (6 diged 2-3) JS&

g 33 S92 g0 5L 3l oolisimuwl b jLiro (31jACOCO > gy5 30 12U imiioy Jxo I

Jacoco i 155 s Hliro (5 duils)d gmiiono paFiine oy 49 gy po Missed yluio 9 Methods

od—d Bl pb i L5 3550 Jgilo y0 &5 LS g (o0 (] Ly (Wl b 5 (o &

I 55 abezo o W HPC (g5 5 0 sl o 95158 o T 31 oSy s S

&y Jold oo jLaro (p] .89k top-level declaration used old Joll Jg suwols
Wy I 4 wilgiee o b SG deriving b S by sl record type as” cowl

COV g Missed iNStructions ygeiw b jaCOCO 2935 38 jhxo (3l 16 ygimmwd imibgy jlazo I

java wlaw! yjacoco) suis (asino expression used b HPC >gy5 40 9 oyl 43 bgspo
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cov g missed branches ¢ygiew b jacoCo o9, 38 jhxo ol i gl a5l Giibgy slzo I
Sglame azine if CONAition lade LHPC 9,5 38 9 o 4 bgsyo

39 9 ol missed ,lado g CXty” cygiuw b JACOCO (2955 38 sharo (y3) tppmmnn yiigy jlaro IV

3,51 wluws 4 alternative used g guard ylude &gozxo Iy o olgiwe HPC 2935

o8 kst o source code (s lad Luly 6l (2955 513l 99 (ol slme () (29,5 s oMo ar
=9y iy 4 5-2 94-2 IS 0,5 subline (4] jo 1y a8 s b iadigy ylgses 45 SR i
39 pIhtml (29,5 8,5 L plojed (2955 99 ol -Miblyoo SS9 Iglr uS' Abogy

public static void swap(int[] numbers, int firstIndex, int secondIndex) {
int number = numbers[firstIndex];
numbers[firstIndex] = numbers|secondIndex];
numbers[secondIndex] = number;

public static int partition(int[] numbers, int beginIndex, int endIndex) {
int pivotNumber = numbers[endIndex];
int lastBiggestIndex = beginIndex - 1;

G for (int i = beginIndex; i < endIndex; i++) {
& if (numbers[i] = pivotNumber) {
lastBiggestIndex++;

swap(numbers, lastBiggestIndex, i);
}
}
swap (numbers, ++lastBiggestIndex, endIndex);
return lastBiggestIndex;

public static woid sort(int[] numbers, int begin, int end) {
& if (end == begin)
return;
int pivot = partition(numbers, begin, end);
sort(numbers, begin, pivot - 1);
sort(numbers, pivot + 1, end);

7 Cyclomatic coverage
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gquickSort :: (Ord a) == [al -= [a]
quickSort [] = []
guickSort (x:xs) = leftSortedArray ++ [x] ++ rightSortedArray
where
leftSortedArray = quickSort § filter (=x) xs
rightSortedArray = quickSort $ filter (=>=x) xs

toInt :: String -> Int
toInt % = read x :: Int

parseInputs :: [S5tring]l -> [Int]
parseInputs inputs = map toInt inputs

main = do
numberCounts <- getlLine
args <- getLine
let inputs = parselnputs (words args)
let sortedNumbers = quickSort inputs
putStrLn ("sorted:\n" ++ (show sortedNumbers :: String))

(&g 53w < po JLio) source code (595 3 hpc (o,l35 (2-5) S

15



s Hlsa ¢ ol ;3 it

)lfs\g‘_glbtomkitlg)_m.’v’u‘s{u.igw)ﬁ S)g0 gy 6L0)L3&065)M}|M

Iy g sl a2 (plsiawd gl oud (b Jolpo 51 12 0210 aaB 09y 50 48,
35 5 Blawo oS Judexd 1) Sy 50 ool Cawsd 4 g lid g 0010 7 b Al 50 43 Al o
21 0055 (ol 3 a1 1y w0055 551 sl o3 sl 1 1) b jlme a5 il
015 90 Caomnd (| jo (| &SI 1y 0ol (gld i 5ol (g3l 00ly & oz 318 H0
il oud (g5l ool (5l i o Lo s oK1 g g (Gl o 59X (o oo 5oSJ1 S
399 Gyl somiuz 97 S 597 9 e v 55Nl 93 i b o 551 50
S ol (53l o o ey (53 luw 5 0 (S 01 595Ul (5 Sl po b o 59! (o
il eudh (g3l o0l ¥ 2L (g5l i po 97 (5253 (S5l < po & la (55l 5 o
2l 50 o2 3,10 b (gl a5t (g5l i o &S (g5l i o (LS (5 Ao Sy 0gdle &
] 0Ul (w g p Counid

contest 31 aluwo )l 9 48 55 odumn Pluwo Elpw 42 90 (i 50 9w (g > o 50

1 Git repository: https://github.com/youngPieros/analysis-of-criteria-code-coverages-for-
functional-and-imperative-language

2 Linear search
3 Binary search
4 Merge sort

5 Bubbke sort

8 Insertion sort

7 Selection sort
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[ JaCoCo Coverage Report 4 Sessions

JaCoCo Coverage Report

Element Missed Instructions+ Cov.= Missed Branches+ Cov.+ Missed+ Cxty+ Missed+ Lines+ Missed+ Methods+ Missed+ Classes
i linearSearching.java T 97% I 90% 1 g 1 21 0 4 0 1
Total 2 of 86 97% lofl0 90% 1 9 1 21 0 4 0 1

Haskell Coverage Report

Coverage Metric Total Cowv.

expressions used 62/63 98%
boolean coverage 2/3 66%
guards 2/3 66%
if conditions 0/0 100%
qualifiers 0/0 100%
alternatives used 6/6 100%
local declarations used 5/5 100%

top-level declarations used 6/6 100%

module Top Level Definitions Alternatives Expressions

- % covered / total % covered / total % covered / total
module Main 100%|6/6 | 100%|6/6 | | 98%|62/63 I |
Program Coverage Total 100%|6/6 | 100%|6/6 [ ] 98%)|62/63 T 1

linear search &b 59 y (wiigy s lre (3-2) Jsis

b o oS Toom G JolS gy dy o] aiidlgel Igls 50 09 0 sudliio a5 jghailon
éw ua.”;m.n |9L‘> a5 ‘SJLM) oéLu LY ol

public int findWithLinearSearchAlgorithm(int number, ArrayList<Integer= numbers) {
P if (numbers.size() == @)

return -1;
& for (int i = @; i < numbers.size(); i++)
& if (numbers.get(i) == number)
return i;
return -1;

lal> o linear search (g ouuls (g jlw ooby &b (3-3) Jsis
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[Ew)aCoCo Coverage Report & Sessions

JaCoCo Coverage Report

Element Missed Instructions+ Cov.+ Missed Branches+ Cov.+ Missed+ Cxty+ Missed+ Lines+ Missed+ Methods+ Missed+ Classes
f1 linearSearching.java 100% e 100% 0 9 0 21 0 4 0 1
Total 0 of 86 100% 0of 10 100% 0 9 0 21 0 4 0 1

Haskell Coverage Report

Coverage Metric Total Cov.

expressions used 62/63 98%
boolean coverage 2/3 66%
guards 2/3 66%
if conditions 0/0 100%
qualifiers 0/0 100%
alternatives used 6/6 100%
local declarations used 5/5 100%

top-level declarations used 6/6 100%

module Top Level Definitions Alternatives Expressions

—— % covered / total %o covered / total %o covered / total
module Main 100%(6/6 [ ] 100%(6/6 [ ] 98%[62/63 I 1
Program Coverage Total 100%[6/6 [ ] 100%(6/6 [ ] 98%|62/63 I 1

L Cuni 4 ol sbd Cdl> 09391 U linear search asb g9y 0 imibgy W Lo (B3-4) i

linearSearch :: (Eg a) => a -» [a] -» Int
linearSearch [] = -1
linearSearch a (x:xs)

| x==a==8

| index0fTailSearch == -1 = -1

| otherwise = index0fTailSearch + 1

where
index0fTailSearch = linearSearch a xs

JSu o linear search (g suss (g 3lw ooly &b (3-5) Jsis

S5 5590 Hlado Ll 40 a5 b S G Bi ] (0l P 02 ;K3 8590 Ky (i y 0 Jl>
Sgmis (03 i 4ol gy O JSloe jI s a5 Al j0 1y L jlaro judd pudlgdian 04l05 0929
oS (o)

21



Flwwo 53l oolg‘.g:

[@ JaCoCo Coverage Report @® Sessions

JaCoCo Coverage Report

Element Missed Instructions+ Cov.+ Missed Branches+ Cov.+ Missed+ Cxty+ Missed+ Lines+ Missed+ Methods+ Missed+ Classes
f1 linearSearching.java & 97% I 90% 1 9 1 21 0 4 0 1
Total 2 of 86 97% 1lof 10 90% 1 9 1 21 0 4 0 1

Haskell Coverage Report

Coverage Metric Total Cov.
expressions used 60/63 95%
boolean coverage 1/3 33%
guards 1/3 33%
if conditions 0/0 100%
qualifiers 0/0 100%
alternatives used 5/6 83%
local declarations used 5/5 100%

top-level declarations used 6/6 100%

module Top Level Definitions Alternatives \ Expressions

7 % covered / total % covered / total % covered / total
module Main 100%(6/6 | 83%(3/6 || . 95%|(60/63 I l
Program Coverage Total 100%[6/6 | 83%[5/6 | ] 95%|60/63 I Il

G 3 b b Cdl> Bas b linear search b g9, p gy b lxe (3-6) JSiv
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main
: is_valid_ : d |
read_input notwork apply | {is_sorte
¥
apply_stage

&l a5 63w < po b9y s 03l p by B-T) Yl
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1T. Cormen, C. Leiserson, R. Rivest, and C. Stein, “Introduction to Algorithms”, 2nd edition, MIT Press,
2001
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[@ JaCoCo Coverage Report &® Sessions

JaCoCo Coverage Report

Element Missed Instructions+ Cov.+ Missed Branches: Cov.+ Missed+ Cxty+ Missed+ Lines+ Missed+ Methods+ Missed+ Classes
3 networkSorting.java 100% = 100% 0 29 0 50 0 9 0 1
Total 0 of 266 100% 0 of 40 100% 0 29 0 50 0 9 0 1

Haskell Coverage Report

Coverage Metric Total Cov.

expressions used 183/183 100%
boolean coverage 2(3 66%
guards 2/3 66%
if conditions 0/0 100%
qualifiers 0/0 100%
alternatives used 3/3 100%
local declarations used 15/15  100%

top-level declarations used 12/12 100%

module Top Level Definitions Alternatives Expressions

— % covered / total % covered / total %o covered | total
module Main 100%(12/12 [ ] 100%|3/3 [ ] 100%(183/183 I ]
Program Coverage Total 100%(12/12 I ] 100%|3/3 [ ] 100%(183/183 I ]

! A 5w < o 5o (3l 00ly (595 y gy s Lz (3-8) U
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[ JaCoCo Coverage Report of® Sessions

JaCoCo Coverage Report

Element Missed Instructions+ Cov.+ Missed Branches+ Cov.: Missed+ Cxty+ Missed+ Lines+= Missed+ Methods+ Missed+ Classes
## BatchScheduling.java 92% 95% 17 141 16 395 8 46 0 10
Total 156 of 2,220 92% 9 of 190 95% 17 141 16 395 8 46 ] 10

Haskell Coverage Report

Coverage Metric Total Cov.

expressions used 156/156 100%
boolean coverage 2/2 100%
guards 0/0 100%
if conditions 2/2 100%
qualifiers 0/0 100%
alternatives used 6/6 100%
local declarations used 11/11  100%

top-level declarations used 13/13  100%

module Top Level Definitions Alternatives Expressions

% covered / total % covered / total %o covered / total
module Main 100%)(13/13 [ ] 100%(6/6 [ 100%(156/156 I ]
Program Coverage Total 100%)(13/13 I ] 100%|6/6 100%[156/156 I ]
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BatchScheduling.java

Element + Missed Instructions+ Cow.~ Missed Branches+ Cov.+ Missed+ Cxty+ Missed+ Lines- Missed+ Methods+ Missed+ Classes

® Main2 = 73% O 75% & 19 7 49 0 7 ] 1
® Main3 == 91% DIInmmmmmmn 92% 317 2 36 1 4 0 1
®Main5 == 96% I 92% 2 11 1 30 1 4 0 1
® Mainl0 = 98% 100% 1 19 1 63 1 9 ] 1
® Maing === 98% 100% 1 13 1 42 1 3 0 1
® Main7 == 98% Immmmm 100% 111 1 39 1 3 0 1
®Maind === 98% 100% 117 1 37 1 4 0 1
(® Maind === 98% Immm 100% 1011 1 27 1 2 0 1
® Mainl === 97% mmmmm 100% 1 12 1 38 1 5 0 1
® Mainé 100% 100% 0 11 0 34 0 5 0 1
Total 156 of 2,220 92% 9 of 190 95% 17 141 16 395 8 46 0 10
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|mmJaCoCo Coverage Report

JaCoCo Coverage Report

Element

Missed Instructions+ Cow.

Missed Branches+ Cov.

Missed+ Cxty+ Missed+ Lines

Missed+ Methods

& Sessions

Missed + Classes

3 BatchQueenAttack.java 96% 87% 303 25 585 34 0 14
Total 134 of 3,787 96% 67 of 538 87% 303 25 585 34 0 14
Haskell Coverage Report
Coverage Metric Total Cov.
expressions used 199/199 100%
boolean coverage 9/11 81%
guards 7/9 7%
if conditions 2[2 100%
qualifiers 0/0 100%
alternatives used 13/13 100%
local declarations used 9/9 100%
top-level declarations used 17/22 77%
module Top Level Definitions | Alternatives Expressions
- % covered / total covered / total covered / total
module Main T7%|17/22 I ?‘ 13/13 I 199/199 I ]
Program Coverage Total 77%|(17/22 I - 13/13 I 199/199 I ]
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BatchQueenAttack.java

Element + Missed Instructions+ Cov.+ Missed Branches+ Cowv.+ Missed+ Cxty+ Missed+ Lines+ Missed+ Methods+ Missed+ Classes
® Mainl 100% o= 100% 0 11 0 35 0 6 0 1
(& Mainl.Direction = 100% nj/a 0 1 0 3 0 1 0 1
(® Main1.Point ] 100% D= 100% 0o 13 0 17 0 3 0 1
® Mainl1o ] 91% 78% 15 47 12 111 1 2 0 1
® Main11 ] 98% mm 88% 3 1 1 29 1 2 0 1
® Main12 I 93% 91% 6 38 4 78 1 3 0 1
® Main2 e 99% 88% 9 36 1 47 1 2 0 1
® Main3 — 98% = 100% 1 10 1 25 1 2 0 1
® Main4 [ 98% mmmmm 86% 7 24 1 34 1 2 0 1
® Main5 99% Dmmmmmm 77% 12 26 1 57 1 2 0 1
® Mainé ] 98% 88% 8 32 1 44 1 2 0 1
® Main7 ] 98% DI 100% 1 14 1 41 1 3 0 1
® Maing | 95% I 100% 1 5 1 16 1 2 0 1
® Main3 e 92% 87% 7 35 1 48 1 2 0 1
Total 134 of 3,787 96% 67 of 538 87% 70 303 25 585 11 34 0 14
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BatchQueenAttack.java

Element + Missed Instructions+ Cov.+ Missed Branches+ Cow.+ Missed+ Cxty+ Missed+ Lines+ Missed+ Methods+ Missed+ Classes
(® Mainl 100% = 100% 0 11 "] 35 0 6 0 1
(& Mainl.Direction = 100% nj/a 0 1 0 3 0 1 0 1
® Main1.Point = 100% D= 100% 0 13 0 17 0 3 0 1
® Mainlo ] 99% 96% 4 47 1 111 1 2 0 1
(® Mainll ] 98% == 88% 3 11 1 29 1 2 0 1
@ Mainl12 93% 92% 5 38 4 78 1 3 0 1
® Main2 I 99% 95% 4 36 1 47 1 2 0 1
® Main3 — 98% == 100% 1 10 1 25 1 2 0 1
(® Main4 | 98% = 97% 2 24 1 34 1 2 0 1
(® Main5 99% 87% 7 26 1 57 1 2 0 1
® Mainé I 98% 98% 2 32 1 44 1 2 0 1
® Main7 | 98% /= 100% 1 14 1 41 1 3 0 1
(® Maing = 95% O£ 100% 1 5 1 16 1 2 0 1
® Main9 [y 99% === 98% 2 35 1 48 1 2 0 1
Total 59 of 3,787 98% 22 of 538 95% 32 303 14 585 11 34 0 14

ac gozxo w1381 51 o, queen attack (g abawo j0 lgl> s (g3l soly 59y o b9y B Lo 3-14) Jss

[GFsvT)
2y it ool Gl s Egnmmo 53 5 098] Cuiwd dn i S0 (6 Ao 99 ¢l 0 [y L Hlizo ¢y

S g § 4L zad 23l 4,5 Non-Divisible subset cuomwd y3) 3l 03,51 3-3 (6 0 lois Jou

(o] 00 )5 Cgumxo JolS |y idigy o (ymod 4y g Cowl alllas 5929

33



Flwwo 53l oolg‘.g:

e (ldigy Jlama | o) 4ALE (A g Jlme | Clie (ibgy lme | (oal8 (gl Dhra
SN JSa [FEN JSa SN S | sls JSa alie/5b )
88 100 95 100 92 100 82 100 | scheduling
95 100 96 100 96 100 63 100 | Non divisible subset*
64 100 76 100 90 100 80 100 | Web of lies®
90 100 96 100 98 100 67 100 | Queen attack

online contests Jilwo 31 o (5 3lw 00ly (5 alwno 1L 59y 9 imibgy S o (3-3) Jgu>

I3 0595 Sy oaLﬁ.g: -3-3

as" Ly online contest ;o ol & y25 Jilawo g oolaw s 05 g5law ooly & J8 sy C 5,0

G Hlero uis sua i azpiliy i 10 5y LT )0 iiiogs (6L jlaro (o)1 9 Mi0gs 5 ouuzzn

39 90410 JaSo b 3 (K03 (6 abuly 4 v o Hla5 4y 9wl (Jgd BB ludie gigy

o 1380 3 oy law LT 31 (S o8y YU b &S i az gio y51 Jlio (pguas 41 9 090 31 Siluwo

o |y Cipiial (—wadio ()0 (50595 90 0o x 2L iR Sl A8 g Jla alls (o0
039 99 59 &5k Sz g5 Jiluwo g L ity joS1 )0 Ledd i 1) B Hluro (o eadlgis U 00,5 (55l 0oLy

4 https://www.hackerrank.com/challenges/non-divisible-subset/problem

® https://codeforces.com/contest/1548/problem/A

34




Flwwo 53l oolg‘.g:

&w A -3-3-1

& oIS —ild Cdpia ] (wridigen (1030 (Sl 059 (2l i ALES 3 iy A8 johailan

lo gl slaro cidild b og2rg ol b el aidils (jgol (5 dir 9 00l iy 23 (34 i guolS
00l cp—old Lgylgins (B b 31 g 810 (Slaton lglar (5l 50 cmlin (lidio Loy yy S (S
sbeme wilgi (o0 (3T (Glisd a5 0,597 Cewwd 4y 1) 1 Hlaxo 1 (SuSilao (b gitilo wyliiio sl (55lus
HB a5 el volg ol g albolw (lhb ol sl o359, iy 0Bl i 1 (6 e
132 59978 O )libimusl (6115 jakine (rmod 41 g o0l (> l5b (p ¥ WinlS @ jgm0 4 ()] S
S labicwl (ghls 35 W (29,5 0gdle a1 el Hgiawd 1o 4 by po ol g Wl jgiws b o
ol plxil maven I pl 3l solaw!l b ojg m (w! (g 3lw 00ly (yumod .0l 059 y0 cul L 23 oo
A5 (o2 )10 9l dolsl o 0gu hawd R 655 4 W ojgp 3l (2905 (50,5 ouh el &5 el
A5 0,90 G (oS S udgi g Tdei b g e b S5t ) 50 15 039 (2l 5l ool

ooly ;50 Lgmils buwgi g lgls Ly aS W ojgpm plw g S glply gy b jLxo

39] Cewd dy w3l suls (6 jlw

ol 0,5 WiBlgs wudi ol yo laly o 9wl declarative Sy JSwmd quiliao 4 jghilan
o393 30 1y oof Pl aF mylo a5 1y aoliyy 5l (o state 4 o ylo Sl ol ol > 1ob sl
1wl 39 ) W ygue 4 SystemState &y 25 . | aLblAS SystemState
type SystemState = (DataBase, [Response])
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Haskell Coverage Report

Coverage Metric Total Cow.

expressions used 1497/1615 92%
boolean coverage 36/63 57%
guards 33/52 63%
if conditions 3/11 27%
qualifiers 0/0 100%
alternatives used 110/143 76%
local declarations used 96/99 96%

top-level declarations used 125/177 70%

module Top Level Definitions Alternatives Expressions
- %o covered / total Yo covered / total % covered / total

module Application 100%|9/9 [ ] 100%|28/28 [ ] 100%417/417 [ ]

module ClassTime 50%|2/4 [ | 100%|2/2 [ ] 91%|22/24

module Command - [0/0 - [0/0 - |0/0

module CommandArguments 65%][26/40 I—!l - [o/0 93%|122/130

module CommandParser 100%(11/11 [ ]  64%|(16/25 [ T 93%|135/145

module Course 90%(9/10 [ | 52%|10/19 [ | 73%|46/63

module DTO 40%|2/5 | — | - |0/0 84%|16/19

module DataAccess 100%|7/7 [ ] 100%|6/6 [ ] 100%|78/78

module DataBase 100%|4/4 [ ] - |0j0 100%|(7/7

module DataMapper 100%|4/4 [ ] - |0/0 91%|68/74

module DateTime 81%|(9/11 [ I 63%|7/11 [ | 89%|157/176

module Day 30%|4/13 C | - |0/0 - 0/0

module ExamTime 50%|2/4 | — | - |0/0 92%|25/27

module Handler 100%|6/6 [ ] 88%|8/9 [ W 95%]68/71

module Main 100%](1/1 [ ] ~lovo 100%2/2

module RangeTime 50%|3/6 [ [ - [o/0 80%)|36/45

module ReaderlLib 100%|3/3 [ ] 100%|2/2 [ ] 100%|28/28

module Response 100%|1/1 [ ]  92%|(13/14 [ | 93%|136/146

module Student 50%|2/4 [ | 33%|3/9 | 21%|3/14

module StudentScheduleCourse 100%|(8/8 [ ] 66%|6/9 1| 86%45/52

module TermCourse 50%|4/8 [ I - |0/0 87%|28/32

module TermCourseStatus 18%|2/11 |  100%|5/5 [ ] 100%|5/5

module Time 83%|5/6 [ | 100%|2/2 [ ] 86%|43/50

module Util 100%|1/1 L ] 100%|2/2 [ ]| 100%|10/10

Program Coverage Total 70%|125/177 |:-| 76%(110/143 [0 92%|1497/1615
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JaCoCo Coverage Report

Element Missed Instructions+ Cov.+ Missed Branches+ Cov.+ Missed+ Cxty+ Missed+ Lines+ Missed+ Methods+ Missed+ Classes
g8 ir.ut.offering e — 94% 83% 6 41 7 102 1 23 0 4
Firut.student I 97% IIIIIIIIIIInn 94% 4 51 2 116 1 25 0 3
B irut ——————] 98% /= 88% 3 36 1 101 [} 20 0 3
g3 default 57% nfa 1 2 1 3 1 2 0 1
g irut.exception == 100% nfa 0 11 0 22 0 11 0 11
Total 46 of 1,469 96% 12 of 113 89% 14 141 11 344 3 81 0 22

Olwdly 5 0595 53 (§3lw 00l (i (59 » gy S Lo B-17) Y&

JaCoCo Coverage Report

Element Missed Instructions+ Cov.+ Missed Branches+ Cov.+ Missed+ Cxty+ Missed+ Lines+ Missed+ Methods+ Missed+ Classes
Hie ] 88% I 86% 38 181 71 450 18 93 0 9
f3 Exceptions | 80% n/a 2 12 4 18 2 12 1 9
i default 40% n/a 1 2 1 3 1 2 0 1
Total 216 of 1,803 88% 22 of 160 86% 42 185 76 471 21 107 1 19

Ol (5 0591 53 S3lw 00ly (12090 (59 2 pbg b Lo (3-18) s

JaCoCo Coverage Report

Element + Missed Instructions+ Cov.+ Missed Branches+ Cov.+ Missed+ Cxty+ Missed+ Lines: Missed+ Methods+ Missed+ Classes

fHie T 949% T 83% 19 103 17 263 2 31 0 7
1 default 40% n/a 1 2 1 3 1 2 0 1
Total 65 of 1,095 94% 22 of 136 83% 20 105 18 266 3 33 0 8

Olidils (5 059 53 G3lw 00y (rrogm (59 » e s Lo 3-19) JSi

JaCoCo Coverage Report

Element + Missed Instructions+ Cov.+ Missed Branches+ Cov.+ Missed+ Cxty+ Missed+ Lines+ Missed+ Methods+ Missed+ Classes

Hie [P & 1 [ T SS—— Y. ] 12 127 37 303 4 71 0 11
1 default 70% nfa 1 2 1 4 1 2 0 1
Total 86 of 1,283 93% 8 of 105 92% 13 129 38 307 5 73 0 12
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