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metryk MC Cabe c: {x =Xy, (gdya==true
b: (gdya==fals@
d: while (y>=10) (konieca)
© Zgodniez aksjomatem?, f'v{;;;f ! (gdyd==trug
b/\ Lt Gt TFH3IyASHROZ2Y L
powinna YA 9 60 /22| [@: (gdyd==falsg
NF 0 \6d) pro-gramu z| |g: (koniecd, koniecprogramu)
\ / dwiema  sekwencyjnig |V(G)=en+2*p=3

wykonywanymiLJt § £ || Wh(C)=en+p+1=8-7+2=3
e / \ f |Jednak T I N& gsr@c) 3 20°
V(G),VLI(G@ Mentyczne

\/ w obu NBT 6ADI [h)dhkELDGH Ay A SORD2 Y
©g

nato-miast NJ 0 Y & IP |a: while (x>=0)

g | NI @ddtrgkirS/C Wg | | {x=xy; (gdya==true)
metryki S/C  bardziej| | ¢ while (y>=10) (gdya==true)
T 02505 Bsy’ drogram z e {x=x4,; (gdyc==truei a==true)
T S| IRD y=y1}
| | 3y A SLOtRWDE2Y 1D 4 (qdyc==falsd a==trug
o4 f: (koniecci a==true
b / \ }
o) b: (gdya==fals@
d O/ \ g (konieca, koniecprogramu)

V(G)=en+2*p=3
VLI(G)=en+p+1=8-7+2=3

/f SLOCE
S/C9
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Metryka LCOM1

LCOMXYSGNELF gl ylFOlF &adzyYt t 1 0A2NH
2 LISNHz2NO&@OK yI ToA2N) OK NBI onol yeé oK
LI NJ YSG2R 2LISNHz2NROBOK yI T o6A2NF OK 2
loA2NF 6 2Sad 61 NI2T OAND YSUNR]IAZ 3IRE
LIN] SOAgyeyY geL)l Rldz 2Sa0 Ny oyl no

WST tA (1t at 8Sa YAYAYLFEYAS &Ll a2yl

YSG2RND A tAOI o6l YSG2R 2Said Ny gyl ya
Wtedy |P| = (n-1)*n/2 i |Q|= 0, czyliLCOM1=(H)*n/2)

Uwagi: ) )
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ov %oelu sASES NysoyeoOK {fla YI Ot &
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1) ¢ trzy metody
w aSi2RI M YI T0AsNI I iNBOdzis 6
w aSti2RlI H Yl T0AsNI I 0NBOdzis 6
w aSi2RIF o YI T 0AsNJIGNRodziséyY
w %0As5 NI NPT OnROT y&@=1LJ NY t I 90
w %OoAs N alls2ye@OK LI>N® =2 I do0LmZ
w LCOM= 0 dla|P|<=|qQ|
2) - trzy metody
w aSi2RF M YI T 0AsNI I GNRoOdziség
w aSi2RF H YI T 0AsNI IFGNROdziis g
w aSi2RIF o YI T 0AsNJ I GNRodziséyY
w %0As5 NI NRBT ONROT yeoOK >Ny t I 96
w %O0A3N alLls2yeO0OK QP=NY v I SoLmX
w LCOM= |P}F|Q|=2¢1=1 da|P|>]|Q]
AcLIAt O YSU2R
w aSi2RIF ™M YI To0AsN) I GNBoOdzlis o
w aSi2RIF H YI TO0AsNI I GNBoOdzlis o
w aSi2RIF o YI T 0AsNJ I GNRodziséyY
w aSi2RIF n Yl T0AsN) I GNRBOdzis oY
w aSi2RIF p YI ToAsNI FGNRodzisgY
w %0A35NI NPT onOl ye@OK LI NXY t I 9606

IP|=9

w %0As N alLls 2y Ok Q=N v I do0fnzZ
w LCOM = |P}|Q| =9-1=8 dla |P|>|Q|

1 O T
< <<

M
~h
o
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5)¢ cztery metody

w aSiz2zRIF M YI T o0AsNI I (iNBodzis g Lm I 81 MZ | HZ
w aSiz2zRIF H YI To0As3NJ I iNBOdzis g LH I 98I MZ | HZ
w aSi2RF o YI T 0AsNJ FGNEBoOdziségY Lo I' 8lcX FTZ
w aSGi2RF nm YI T0AsNI FGNEBoOdzisgégyY Ln ' 8tnX FcZ
w %0A35NI NPT onOl ye@OK LI NNP|23 T 90ftmX fo0X O6fHZ
w %BOASNI aLls2yeOK LI NY >v|QE39806ftmME fHOUZ o6fmMZ fn
w LCOM = 0 dla|P|<=|qQ|
4) ¢ osiem metod
w aSi2RF M YI T 0AsNI I GNRoOdzisé Lm I 8 mX |loZX
w aSi2RF H YI T 0AsNI I (GNRoOdzis g Lu ' 8FHY
w aSiz2zRI o YI T oAsNJ I-GNJéc')dzijséY Lo I 8IHZ |l oY
w aSi2RlF n Yl T0AsNJ I GNRBoOdzisgéY Ln I 8loZX |nyY
w aSt2RlF p YI ToAsNI FdNRodzisgyY Lp I 8tnX FpY
w aSt2RlF ¢ YI ToAsNI FdNRodzissgyY Lc I 9tpx lcY
w aSi2RlF 1 YI T0AsNJ I GNRBoOdzisgyY LT I 8lcX |TY
w aSt2RIF y YI ToAsN FdNRodzissgyY Ly I 98t wmZ |yY
w %0As5 NI NPT ONOT yeOK LINY t I 96fmE fHOX oO0fmMZ
(13,15), (13, 16), (13, I7), (13, 18), (14, 16), (14, 17), (14, 18), (I5.17), (15, 18), (16, 18), (17, 18)}
_>|P|:
w %OoOA3N alls2ay@OK LI NY v I 9806ftmz fo0X o6fmx fp

> Q| =
®w LCOM = |P-|Q| =20-8=12 dla |P|>|Q|
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Metryka LCOMZcConstantine & Graham, Henderse®ellers)

(-a mA)
LCOM2 =1- 2% = 1-
m m*a

gdziem jestf A Od A3INI O #BIOM métod, a jestf A Od HOIINI OKIR2 ONB @ d
natomiastg & NJ onB\WY A SO Nal 1% gratdg M N daldyOudAjz2 1 NS If A Dyiatbdd
(elementyzbioruR)
Maksymalnai zarazemnajlepszag | NILi&UJs62 Y @OMoknaczag | NJi@nhetiyk, co
uzyskUJea }pltzygrafleLJS O \re W|* Al 1IN gf RT A0
2 | NJirgelryki LCON zawartaY A t ROL.nniejszyod 1¢ oznaczaobiektowy model klasy,
jednakwarta bliskal oznaczanajgorszyprzypadekklasy
W metryceLCON2 Y dz& pragnajmnieji & G jgdha@n&todai jedenatrybut.

Lp | m a r K LCOM1 LCOM2 LCOMS3

1 |3 4 6 1 0 0.5 0.75

2 |3 4 6 2 1 0.5 0.75

3 |5 5 6 4 8 0.76 0.95

4 |8 8 16 | 1 0 0.75 0.8571

5 |4 8 15 | 1 12 0.5313 0.7083  **
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Metryka LCOM3cConstantine & Graham, Henderseellers)
bl T NBa 61 NI21 OA anddn e

(ié mA ) -m "
LcoM3 = o i = 4
1-m 1- m

gdzie m jest f A OB & BNJ O Kigotu| M dnetod, a jest £ A O ¢
gASNI OR2 GNP D datomidgsEs & NI 0/84 X & Of BIst R
grafug A N datdybudAjz2 | NB It A EnfeddielementyzbioruR)
Maksymalnai zarazem najlepsza g | NI 2 LJ® 2 yLEDOMD bznacza
g | NI @ métryk, co uzyskuje & A firzy grafie LIS O Y (&NI|*|A|
UN} 6t RT A O
2 | NJirgelryki LCOM zawartaY A t [R0.18 oznaczaobiektowy model
klasyd ¢ | NJidznaczaminimalnied LJs @ § kdN& & §crbymetod i
I 0 NB 0. Bnpaszcialngakreso0..0.2¢.
W metryceLCOM w klasienie Y 2 0ASA ( tyllio fednametodai musio & 6
przynajmniejedenatrybut.

- m
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LCOM4 (Hitz & Montazeri)

a1l 2 mi@ .8 23 3 al
m22 ® a2 a2
a2
m3L —@ a3 m1 —¢@ a3
a3 ---------------------
m4 @ a4 a4
a /. m2
ad m5 ® a5 ab
/ /m?’ —@ ab
LCOM4 =3| |LCOM4=1| m4 a7
a8
A[/han YASNI& fAOIOt all2ON@it2y&aMH 2yRY L2
2Said 1 6A2NBY LIRONOI2ye@O0OK YSU2R 01 0AsNJ
YSG2Rt o6 fdzo YSU2RI 0 6&620d2S YSizZRt
F GNBOdzG {ftFraeov A FGUNBOdzisgsE LINIJeé& Oley
A WSTEtA 6 NI216 YSGNB{A 2Said N»x oyl u f dzo
gAt OS2 (flaz G111 loeée LIaAalRIFIOIF Geftl2 ¢
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System analyzed Java Java C++

Classes 46 1000 1617
Lines 50,000 | 300,000 500,000
Quality "Low" "High" | "Medium"
CBO 2.48 1.25 2.09
LCOM1 447.65 78.34 113.94
RFC 80.39 43.84 28.60
NOC 0.07 0.35 0.39
DIT 0.37 0.97 1.02
WMC 45.7 11.10 23.97




HOPc PHP t NI €1 OF R Y Rpphthtipnz madélem] |
20AS810268Y 2L NIy yI 1t al OK
- metryki CK
& CKIM Chidamber and Kemerer Java Metrics - Windows Intert:éi Explorer l =]LC] ﬂ

_ - R ————
e | @ EADydaktyka\io\Wyklad1pio\ckjmahtmi = |43 | X | Google P .|
GDEJEIE G b Gu{rﬁ v | <% Bookmarks= @Eblucked » OSEﬁiﬂgST
W I@cmm Chidamber and K. ]_‘ %oovar (8 ) - @ v b Stona v Nargedzia v
Top 25: lcom?3 [wme] [dit] [noc] [cbo] [fc] [lcom] [ca] [npm] [lcom3] [explanations]
name wmc dit noc cbho rfc lcom ca npm lcom3
tytull. Tytul_ksiazki 17 1 0 1 29 110 2 17 0.84375
ksiazkal.Ksiazka 7 1 0 1 15 9 1 7 0.5833333333333334
uchwytl.Uchwyt 7 1 0 1 23 0 0 7 0.0

rm

Explanations

WMC - Weighted methods per class
A class's weighted methods per class WMC metric 1= simply the sum of the complexities of its
methods. As a measure of complexity we can use the cyclomatic complexity, or we can o

& Komputer | Tryb chroniony: wylaczony H100% -




" Definicja klasJchwyt, Tytul_ksiazkiksiazkd.J2 R2 Rl y A dz LINdI@ kdlaRRq T

ELII"_IH'HE‘_HJH'H i B I o B P FIF R W :
vee@VE |% Wypozyczalnia 52 | dodaj_ksiazke &8 | dodaj_bytul =2 | koSkring & | E Wypozyczalnia * m| EBE‘ El
RO Q& |% 8| 8| EH Ee - |Q Q|5 S8 E| @
El Uchwyt E Tytul ksiazki
I Abtributes Attribites
Cperations private String wydawnictwo
public Uchwat( ) private String ISBM
public void dodaj_tytul{ String a, String b, String ¢, String d, String & ) Tytul_ksiazk | private String tytul
public Tytul_ksiazki[1.* getTytul_ksiazki( ) 1 RS e 5
public void setTytul_ksiazki{ Tytul_ksiazki val[1.*]) private String imie
public void addTyiul_ksiazki{ Tyiul_ksiazki tyiul_ksiazki ) Operations
public void dodaj_ksiazke( String ISBM_, int numer_ ) 1.7 public Tytul_ksiazki( )

public String getWydawnictwal )
public void setWydawnictwa( String e )

| |§| ] public String getTytul{ )
' A:;:;:a public void setiSBN{ String ISBN_ )
) ) public String getlSBM( )

. private int numer public void setTytul{ String a )

[ _ . Operations mksiazka mTytul_ksiazk public String getlmief )
public Ksiazka( ) e public wvoid setMazwiskaof String b )
public boolean equals({ Ohject ab ) - 1 public String getMazwisko( )
public Tytul_ksiazki getTytul_ksiazki( ) public void setimie( Stringc)
public woid setTytul_ksiazkif Tytul_ksiazki val ) puhlic String toString( )
public int getNumer( } public hoolean equals( Ohject ob )
public void setNumer(intval ) public void dodaj_ksiazke( int numer_)

public wvoid addKsiazka( Ksiazka nowa )
public Ksiazka[1..*] getksiazkal )
public void setkKsiazka( Ksiazka val[1.*])




77 air | @ CKIM Chidamber and Ke..

HOCc ®o® t NI &1 Ohypu Jar@pfiphchtibnz madélem
20AS102¢6eyY 2L NIeyYy yI 1fFal OK
klasach typuControllertechnologii JPA metryki CK

hYA

I.
~

f'fi“ - o Ell = m=n = .- Strona = {Of Marzedzia =

X

o
|

4

[wmc] [dit] [noc] [cbo] [rfc] [lcem] [ca] [mpm] [lcom3] [explanations]

Top 25: lcom3

name wmc dit noc cho rfc lcom ca npm lcom3
wypozyczalnialapp.TFabryka 3 1 0 4 20 3 2 3 2.0
wypozyczalnialapp.TTytul _ksiazki 22 1 1 2 36 189 6 22 0.9047619047619048
wypozyczalnialapp.TEgzemplarz 12 1 1 1 20 42 5 12 0.8409090909090909
wypozyczalnialapp.TTytul_ksiazki_na_kasecie 4 2 0 1 9 4 1 4 0.8333333333333334
wypozyczalnialapp. TEgzemplarz_termin 5 2 0 1 12 0 1 5 0.75
wypozyczalnialapp. TEgzemplarzController g 1 0 2 29 34 0 38 0.125
wypozyczalnialapp.TTytul_ksiazkiController 9 1 0 1 34 34 0 8 0.125
wypozyczalnialapp.TAplikac)a 11 1 0 3 29 13 0 11 0.0

Explanations

WMC - Weighted methods per class
A class's weighted methods per class WMC metric is simply the sum of the complexities of its
methods. A= a measure of complexity we can use the cyclomatic complexity, or we can abritrarily
a=sign a complexity value of 1 to each method. The ckjm program assigns a complexity value of 1
to each method, and therefore the value of the WMC is equal to the number of methods in the
class.

DIT - Depth of Inheritance Tree

The depth of inheritance tree (DIT) metric provides for each class a measure of the inheritance
Tir

& Komputer | Tryb chroniony: wylaczony +.100%
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e, - | mpl ement acj a powil‘Nzau: ¢ e
From ainiat .eg asa
e ypezyezanat! — Metody przypadk- - w LYYJZPH y
A
private Suing whydawniciwe . .
mknsmxﬁm — DecyZJa prOJektowa
privwate Shing Byl Taplikacia
private Siing autor | From wypoayczalnial )
—_— Ardaama
public TTyhd_ksiazkii | —
public Sting getWydawniciw | 2 Tl ikaciai |
public wold sefiydawnicows Saing e | . mTtul_tzhaztl public TTytd_ksiazkl Saukaj_tyoul Tyt _ksiazkl syl
public Swng getTynli | 0. plabdic wiodd dodal Ryl { Sing danc{0"] |
public wold sefTyiuld Siing a | oo public TTyiul_kslazkl dodal kslazked Sting dancd[0"], Siing danc2{0 "] |
public Sting goESEM | public TTytd_ksiazkl Wyszukaj_tytul Sting dane{o "] |
public void so@SEM Saing ESBN_| [ ——
public Sting getfuton | T public woid Wyswied_kslazkl] |
ER T T Tl TR mezhzta public void Wyswal_tyluy )
public Sting gethkion | o iz woid maind Sting 40" |
public wold sctfkion Sing asor | public wold sefTyiul_ksiazkil Thyid_ksiazki val[0."] ]
public boolean equals{ Object ob | TEgranmplaz public TTytd_ksiazki[0L"] gefTyhul_ksiazkii |
public vold Sodaj_ksiazked String danc{_"] |  From wypezyczainial ]
ic TE arz Szuk arzi TE arz arz |
public TEgzemplarz[0_"] getisiazhal | P T I
i woid softsiazkal TE arz msiazka [0_"
Ic S et | it
b e public TEgzemplarz( | I
& pubiic ing gesumen | ‘
public wold e |Ind nmer |
) pubiic boolgan_eouals( Object ot | Thabwyka
— public TTyiul_kslazki geiTyad_ksiazkii | { From wypczyczalnial ]
public void sefTynd_ksiazki] TTynl_ksiazki v o
mTylul_tzhzel _pl.d:vlh: g L] =
public TTytdl_kslazkl Podal_tytul Sring danc{_"] |
T pisblic TEgremplarz Podal_egremplanz] Saing dane{0_"]
TEgzampdlarz_tanmin >
TTytul_ksiarki na_lkasocia | From wypoayczalnial §
P wpezyezann) = Wzorzec
I Flvals D ke Wzorzec :
L] e
—— publc Dak gafTanar ) strateqi fabryki
ey ———— public wold 5 cfTemsng Dase femnin | g O b | e k t ]
Pubiic SHing getekton | piabilc boolgan temein_minal{ Dabe bemsin_
public woid seRtkion Siring aki | — - 56
C SHing public Sting toSHng |
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Hdcodnd t NI 8100 BdREENY B 2l wlisdan:

. |
L Web Java Servdraces- metryki CK: klas typu fasady Z warstwy’
(oAl ySazgsSe 06 NI YOS OISN\b2y'Src

* ramce niebieskie] oraz pomocnicze bez ramki)

-~
Top 25: Icom?2 [wmc] [dit] [noc] [cbo] [Hc] [lcom] [cal [npm] [lcom3] [explanations]
name wmc dit noc cbo rfc lcom ca npm lcom3
webwypozyczalnia2.RequestBeanl 6 3 0 3 11 15 14 3 2.0
webwypozyczalnia2. Tyvtulybaza 35 3 0 8 44 511 0 31 0.9411764705882353
webwypozyczalnia.Ksiazkibaza 27 3 0 8 36 291 0 23 0.9230769230769231
webwypozyczalniaZ. Tytuly 26 3 0 15 44 277 0 22 0.92
webwypozyczalnia2.Menu 26 3 0 5 32 283 6 22 0.92
[webwypozyczalniaZ.Baza_tytul 26 3 0 15 45 277 0 22 0.92 |
Iwel:rwy.rpcuzv:zalniaE.Bazail-c:E.iazl-ci 24 3 0 13 40 234 0 20 0.91304347526058695 |
webwypozyczalnia2.Baza_ tytul 24 3 0 13 40 234 0 20 0.9130434782608695
webwypozyczalnia.kKsiazki 3 0 18 49 234 0 20 0.9130434782608695
webwypozyczalnia2.Pagel 22 3 0 12 40 195 0 18 0.9047619047619048
webwypozyczalnia2.FormTytul 31 3 0 & 43 349 2 27 0.9
webwypozyczalnia2.Formksiazka 19 3 0 & 31 115 1 15 0.8333333333333334
webwypozyczalnia2.Logo 11 3 0 & 18 43 0 7 0.8 =
webwypozyczalnia2.ApplicationBeanl 25 3 0 7 52 234 16 24 0.766666066660666666
webwypozyczalnia2.SessionBeanl 9 3 0 2 14 30 15 7 0.75
webwypozyvczalnia.kKsiazkiaplikacia 9 3 0 5 15 30 0 5 0.75
webwypozyczalnia2. Tytulyvaplikacia 11 3 0 8 25 43 1 7 0.6

& Komputer | Tryb chroniony: wylaczony ¥,100% "/~




— R —————————————————————
&2 http:/Mocalhost:8080/ WebWypozyczalnia2/faces/Tytuly.jsp - Windows Internet Explorer =l

@Q |&] hitp://localhost8080/WebWyp ~ | 43 | X | | Live Search e

Nortonm™

Strona glowna
Crodaj tytuby v aplikacji
Codaj ksiazki w aplikacji
Dodaj tyitul do bazy
Dodaj ksiazke do bazy
Przepisz tytuty do baz=y

Przepizz k=igZzki do bazy

A [ﬂ http://localhost:8080,W... l

}

l@"dﬂ'ﬂ'@"lﬁc’ﬂyunﬂv

E@ Monitorowanie fat¥szywnrych witryn jest wrgczo. ..

Przyktad wielowarstwowej aplikacji

Generowanie zdarzenia

I |
I |
I | |_Dodai tytul |
I |
I |

Twtul: 1 Awutor:

Twtul: 1 Sawutor:

Twtul: 2 Sutor:
Twtul: 2 Autor:
Twtul: 3 Swutor:
Twtul: 3 Awutor:
Twtul: 4 Sutor:
Twtul: 5 HSutor:
Twtul: & Awutor:

1 ISBN: 1 Wydawrnictwo: 1 -
1 ISBN: 1 Wydawnictwo: 1

2 15BHNM: 2 Wydawnictwo: 2 Aktor: 2

2 15BNM:; 2 Wydawnictwo: 2

3 ISBN: 3 Wydawnictwo: 3

3 ISBN: 3 Wydawrnictwo: 3 Aktor: 3

4 1SBNM: 4 Wydawenictwo: 4

5I1SBN: S Wydawnictwo: 5 Aktor: 5

8 1SBM: 8 Wydawnictwo: &

i

L

&P Internet | Tryb chroniony: wiaczony & 100% -




e —
& hitp://localhost:3080/WebWypozyczalnia2/faces/Baza_tytuly.jsp - Windows Internet Exp... W=l

@Q - |E| I'Epcfﬂﬂcalhﬂst:ﬂﬂﬂﬂ;"w'abw]fpn - | “'*_r| < | |£L-"-E Search - v|

v 4hr lghﬂp:fﬂucalhusl:ﬂﬂﬂﬂm...l foqp ~ v BB ~ ey - -k Strona v

>

Norton™ E@‘ Monitorowanie fatszywych witryn jest whaczone ~ Opcje ~

S

Przyktad wielowarstwowe] aplikacji

/ Generowanie zdarzenia

Zapisz tytuly do bazy
Strona giowna
Codaj tytuhy w aplikaci
Dodaj k=iazki w aplikacji idl +, tytul + autor + I1SBN +, wrydawnichwo + aktor +
Dodaj tytul do bazy 2 1 1 1 1
4 2 2 2 2 2
Dodaj k=iazke do bazy
152 2 2 2 2
Frzepisz tytuly do bazy 255 3 3 q q
Przepisz k=ziazki do bazy 352 3 3 3 3 3
353 4 4 4 4
452 5 5 o 5 5
453 G G G G
4 1 | 2
i 59
&P Internet | Tryb chroniony: wigczony HL100%




Hdc dp P ¢progtad fy@d Warapplication do wyznaczania
LIA S NB A NE @\ kwhdratowegoc metryki CK

@ CKIM Chidamber and Kemerer Java Metnics - Windows Internet Explorer l':' | =] |-E:H
.
) - | @ e\DydaktykatioWykladipio\cgm3html | 43 | X || Google p |
AN ‘\Drydaktyka\io\Wykladl pio\.ckjm3.htm + | X || Google
Guugle G b Eu{rﬁ v ‘ <% Bookmarks= @]Eblncked 2 OSE‘L'tingswr
. ) _ ¥
W G0 | @ CKOM ChidamberandKe.. | | f) v @ v v - Strona v (Cf Narzedzia v
name wmc dit noc cbho rfc lcom ca npm lcom3 ;
pprograml.Programl 2 1 0 2 6 1 0 2 2.0
mM1.M1 3 1 0 0 4 3 1 3 1.0
mM2.M2 2 1 0 1 7 0 2 2 0.0
mM3.M3 2 1 0 1 2 0 1 2 0.0

Explanations

m

WMC - Weighted methods per class
A class's weighted methods per class WMC metric is simply the sum of the complexities of its
methods. As a measure of complexity we can use the cyclomatic complexity, or we can abritrarily
assign a complexity value of 1 to each method. The ckjm program assigns a complexity value of =

& Komputer | Tryb chroniony: witaczony +100% -
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Diagram klas badanego programu

java. lang.Math M2
-a:double
teqrt( ) ivold ~b:double
-c:rdouble
il -plerw: Ml
T doubl " Loconstructor>s
AL HOUDLE L“'+M2(dﬂuble,d@uble,d@ublej:v@;d
-x2:double .
. +al( ):iint
t+zetxl (double) ivold ,
tzetx? (double) 1voidd T
M3
java. lang.Systen ~B: M2 .
Loconstructors} Progranl

tprintln j:vﬂi?k————— M3 (M2) 1 vold
taZ{ ):vold

*““r__+main(5tring [1):vold {statig




{OKSYI{l R2 LRYAI XAzt RBEé& XR ReddiR &
: java.lang.Syster
java.lang.Math 7y _ |
yy M2 al 1 System.out.printlr
MMLML | M1.setxt | Math-sqrt ' MM3.M3
M3()
pprogramlPrograml,
mM1 mM2 mM3 pprograml| java.lang.Systejava.lang.Mat
m h
Fanout| - 1+ (1) 1+ (1) 2 - -
Fanin 1 2 1 - (1) (1)
RFC | 2+2 | 2+1+3+(1)| 2+1+1+(1)| 2+1+3 - -
R| - 3+(1) 1+(1) 3 - -~
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RFC

Y2RSf R2

: Programl info:M3 rownanie:M2||pierw:M1| ||: java.lang.Math| |: java. lang. Systen
Main | 5 5
L M2 ]
Ml
: ™
i Sqrti
__seﬂf_____iu
E Setxg :
: ™
:.._':____ , 1
: M println.
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To o I o

To o I I

A

Wyznaczanie metryk MCabe

Programl1::mainVI(G)=V(G)=1

M2 rownanie =new M2(1,2,3);

® | M3info =nnewM3(rownanig;

alint b=B.al();

a: Systemout.printind b . NJ 1 Khhdatbwegdn');
b: Systemout.printind b . NI 1 LIAZedsgivistycin'; | 5 &
c. Systemout.printin("Rownaniana pierwiastkrzeczywistén");

d: int B;double pom=2*a, d=b*b4*a*c; —
e: B=0;
f. B=1;
g B=2;

{; /

- M2::al VIi(G):V(G):

d=Math.sqrt(d);

pierw.setx1({b-d)/pom);

pierw.setx2({b+d)/pom);
h: return B;

M3::a2 VI(G)=V(G)=3

O »Oal

If

"Ny

3



YZ2ZR 1
packageRownanie
publicclassM1 {
doublex1, x2;
[* public M1()
{ supe O T YF K

publicvoid setx1@oublex1 )
{ x1=x1; }

publicvoid setx2@ouble x2 )
{ X2=x2_; }

Nk RO2 §

KK gl
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SMGaSUNB1A (2Rdz T Nk RO26S

LOQ Total LOC: 11, Classes LOC: M1: 11, Packages LOC:

Lines with imports|Total imports: 0, Classes imports:nM1: 0, Packages imports:
Blank linegTotal blank lines:0, Classes blank lines:M1:0, Packages blank lines:
Classes courfffotal classes: 1, Packages with the biggest number of classes:

Methods count|Total methods: 2,Classes with the biggest number of methods: M1
2

Cyclomatiaccomplexity | Averagecyclomaticcomplexity: 1.0

Methods with the highestyclomaticcomplexity: M1::setx2: 1, M1::setx1: 1
LCOM
Average LCOM 1: 1,

Classes with the highest LCOM 1:M1: 1,Packages with the highest average LCOM
Average LCOM 2: 0.5

Classes with the highest LCOM 2: M1: 0.5,Packages with the highest average LCC
Average LCOM 3: 1.0

Classes with the highest LCOM 3: M1: 1.0,Packages with the highest average LCC
Average LCOM 4. 2
Classes with the highest LCOM 4. M1: 2,Packages with the highest average LCOM

o Io o Do To Io Do



packagemM2;
import java.lang.Math
import mM1.M1;
public classM2
{
private double a, b, c;
private M1 pierw =new M1();
publicM2(doublea_,doubleb ,doublec )
{a=a ;b=b ;c=c ;}
publicint al ()
{int B;
double pom=2*a, d=b*b4*a*c;
if (a==0) B=0;
else
if (d<0) B=1,;
else
{B=2;
d=Math.sqrt(d);
pierw.setx1({b-d)/pom);
pierw.setx2({b+d)/pom);
}

return B;

}

} Zofia KruczkiewiczKierowanie projektem
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o

SMC-aSUNEB]lA (12Rdz T N3 RUO24S

LOJTotal LOC: 27, Classes LOC: M2: 27, Packages LOC:
Lines with imports|Total imports:2, Classes imports: M2: 2, Packages imports:
Blank linegTotal blank lines:1, Classes blank lines:M2:1, Packages blank lines:
Classes courifTotal classes: 1, Packages with the biggest number of classes:
Methods count|Total methods: 1, Classes with the biggest number of methods: M2: 1
Cyclomatiaccomplexity| Averagecyclomaticcomplexity: 3.0

Methods with the highestyclomaticcomplexity: M2::al: 3
LCOM
Average LCOM 1: 0

Classes with the highest LCOM 1: [A2:

Packages with the highest average LCOM 1.
Average LCOM 2: 0.0

Classes with the highest LCOM 2:M2:0.0,

Packages with the highest average LCOM 2.
Average LCOM 3: 0.0

Classes with the highest LCOM 3:M2:0.0,

Packages with the highest average LCOM 3:
Average LCOM 4: 1

Classes with the highest LCOM 4:M2: 1,

Packages with the highest average LCOM 4.



packagemMa3;
import mM2.M2;

publicclassM3

{
M2 B;
publicM3 (M2 B )
{ B=B_ 1}

publicvoid a2( )
{
int b=B.al();
if (b<1)
Systemout.printind b . NJ 1 Khhdéatbwegdn';
else
if (b==1)
Systemout.printind b . NJ | LINZedegivistycn'd; | 5 &
else
Systemout.printin("Rownaniema pierwiastkrzeczywisten");

}
}
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SMC-aSUNEB]lA (2Rdz i1 NN RUO26S

LO(QTotal LOC: 21, Classes LOC: M3: 21, Packages LOC:
Lines with imports|Total imports: 1, Classes imports: M3: 1, Packages imports:
Blank linegTotal blank lines: 2,m Classes blank lines:M3: 2, Packages blank lines:
Classes courfTotal classes: 1, Packages with the biggest number of classes:
Methods count|Total methods: 1, Classes with the biggest number of methods:M3: 1
Cyclomaticcomplexity| Averagecyclomaticcomplexity: 3.0
Methods with the highestyclomaticcomplexity: M3::a2: 3
LCOM
Average LCOM 1: 0O,
Classes with the highest LCOM 1:M3: 0,
Packages with the highest average LCOM 1.
Average LCOM 2: 0.0
Classes with the highest LCOM 2: M3: 0.0,
Packages with the highest average LCOM 2:
Average LCOM 3: 0.0
Classes with the highest LCOM 3: M3: 0.0,
Packages with the highest average LCOM 3:
Average LCOM 4: 1
Classes with the highest LCOM 4: M3: 1,
Packages with the highest average LCOM 4.
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Y2ZR T Ny RUO2g¢g& (1fl aé t N
packagepprogrami;

Import mM3.M3;
Import mM2.M2,;
publicclassProgram1

{
public static void main(Stringard])

{
M2 rownanie=new M2(1,2,3);
M3 info=new M3(rownanie);
iInfo.a2();

}
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SMC-aSUNEB]1A (2Rdz T Nk RO2¢9S3?

LO(Total LOC15, Classe& OCPrograni: 15, PackagesOC
Lineswith imports |Total imports: 2, Classesmports.Prograni: 2, Packagesnmports:
Blanklines|Total blanklines3 |ClassedlanklinesPrograni: 3, Packageblanklines
Classesount |Total classesl,Packagewith the biggestnumberof classes
Methods count|Total methods 1,Classesvith the biggestnumberof methodsPrograni.: 1
Cyclomaticcomplexity| Averagecyclomaticcomplexity 1.0,
Methodswith the highestcyclomaticcomplexity Prograni::main: 1
LCOM
AverageLCOML.: O,
Classesvith the highestLCOML:Prograni.: O,
Packageswvith the highestaverageL COML.:
AverageLCOM2: 0.0
Classesvith the highestLCOM2:Prograni.:0.0,
Packageswvith the highestaverageL COM2:
AverageLCOMS3: 0.0
Classesvith the highestLCOM3:Prograni.:0.0,
Packagewvith the highestaverageL COMS:
Average . COM4: 1
Classesvith the highestLCOM4:Progran.: 1,

Packageswvith the highestaverageL COM:



