%4 I T Vol.48 No.4
2020 4E 4 H ACTA ELECTRONICA SINICA Apr. 2020

Code Smell #8 M T 47 )2 Web [ FH 2% Ifi. &
FE MBS 1 = AL A

RFAR,RFL, G
CEIEITE R STHURRY: SHA R 1 200234)

W E: )2 Web N JTIRYUEUZ B SIS BIAY BL. (CAAERICE HLAS S BUAT Sy 1) STU R 1 A R 1 % 1, 4TRSS 5
LR TR B AR U2 P 284, U F IR M A, KA ST NG B T Web I FI A9 AT 4E40 M, 2K 10, H
Tk Z AT ST, Hab e 2 5T E WA 545 . ASCRE 5 =F Code Smell( Feature Envy Blob FI Data Class) [15%
BE R e AT IR i i A RN 58 I SRR AR XTI AT Ao AT, A AT 8] A DG . AR SO — AN A TF A A
££1 91 A4 Java Web T H J% 10 AN [ 4502% A -5 Java Web 1 B0 2 M RRASBEAT T 5256, 5236 & B /DA 75% HY 5 H
2 FIZ I MR AR 55 V2 50 ML G B 5 ), 32 42 TR G AT /B i o sl il 559 , 79 3 0 T B AN [ 288 (B A2 AE AR DG M, EL T A i
JEE 1 L ) — BRI E A R RS [B) IR AR A A S

KR A web BT APJREEH; code smell; ST

hESEE.  TP31L.5 XHkFRIREG: A XEHS: 03722112 (2020)04-0772-09

EBF=Z4# URL: http://www. ejournal. org. cn DOI. 10.3969/j. issn. 0372-2112.2020. 04. 019

Quantifying Anemia and Bloodshot of Layers in Web
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Abstract; Domain Models shape the Domain Layer of Web Applications. Anemic Domain Models ( ADMs) are Do-
main Models holding only data. States of ADMs are maintained by classes in other layers, causing the latter bloodshot. How-
ever , there lacks research revealing the significance of impact that anemia and bloodshot of layers pose on maintainability. To
quantify the significance, this paper assesses intensity of 3 Code Smells ( Feature Envy,Blob and Data Class) as evaluation
standards. Through an experiment conducted on 91 Java projects and multiple releases of 10 Java Web applications, this pa-
per concludes that over 75% of the projects are affected. As the impact persists, correlations of the intensities exist among
different classes of a project as well as same classes in different releases of a project.
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Hik1 GUBEZ Order. java FIRHIHD

1. @ Entity @ Table ( name =" ORDERS)

2. public class Order {

3. @ Column (name ="CUSTOMER_ID")
4. private Long customerld;

5. @ OneToMany( mappedBy = "order")
6

private Set < OrderStatusHistory > orderHistory ;

7. public Long getCustomerld( ) |

8. return customerld ;

9. |

10.  public void setCustomerld ( Long customerld) {
11. this. customerld = customerld;

12. |

13.  public Set getOrderHistory () {

14. return orderHistory ;
15, }

16. public void setOrderHistory( Set orderHistory ) {
17. this. orderHistory = orderHistory;

&i%2 BREZEZ OrderServiceImpl. java B 7= 575

1. @ Service( " orderService" )
2. public class OrderServicelmpl implements OrderService {

3. @ Inject private CustomerService customerService ;

4. @ Inject private OrderRepository orderRepository ;

5. private Order process( Order order, Customer customer) {

6. Set < OrderStatusHistory > statusHistorySet = new HashSet < >
OF
7. OrderStatusHistory statusHistory = new OrderStatusHistory( )

. setStatus ( OrderStatus. ORDERED)
. setDateAdded ( new Date( ) )

10. . setOrder(order) ;

11. statusHistorySet. add ( statusHistory) ;

12. order. setOrderHistory ( statusHistorySet ) ;

13. customer = customerService. create ( customer) ;
14. order. setCustomerld ( customer. getld( ) ) ;

15. return orderRepository. create( order) ;

16. |

17.}
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Dataverse 12042/180/30 | 4.9.2 | 675/19 | 33.33% | 55.56% 42.30 44.30 BRI COE & -
Fenixedu-academic | 37921/102/344 | 22.2.2 | 3354/127 | 4.76% | 14.81% 15. 46 45.26 R Fénix 2!

X Q3,33 MRS AR p (/R LG58
BEIEAH R « AL [l — RRAS ) A [R] 2 ], 7™ B 5 1 288 P A
PSRRI R PR 588 58 e A 45 R I B 52 ) 56 B2 T A
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A8 B DA S T 40T P .
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TiHA Lign M I8 p | LW Ly, W p | Lo FVL B p | RRAKK | Ay, T AL p | ALy R ALy, B p | ALy R AL ¥ p Al
Shopizer 1.00 - - 6 0.78 0.70 0.79 0.70%
OpenLegislation 0.81 0.71 0. 94 10 0.67 - 0.31 0. 00%
LibrePlan - - 0.85 10 - 0.73 0. 64 3.84%
OpenCMS 0. 80 - B 10 0.95 0.58 0.47 1.72%
Thingsboard 0.99 0.62 - 10 0. 81 0.61 0.74 2.38%
Sakai 0.94 - 0. 63 10 0.87 0.51 0.38 1.47%
OpenClinica 0.57 - 0.71 10 0.70 0.28 0.51 0.45%
Apollo 1.00 0.96 0. 96 10 0.70 0.36 0.42 1.11%
Dataverse - - - 10 0.78 - - 0. 00%
Fenixedu-academic - - - 10 - - - 3.57%
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AR — 2RI B, AT 52K il sl 5e i 4
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X Q4,585 AL W H B R TR H 1) IioAS 2 AX
w25 I 7 M B G 0555  BE AR /. 3k BIE 1A G
5T ") T 25 My % ( Structural ) 19 Code Smell X L 314
SRR

M2 Q5 TG iH& T MK P& X 4y ADM H.
1, >0 RSG5 BEAH, JF 3 — 2015 ) STl 1) ADM Xf
EGILZ 1 (1 TR

XtF Q5 KU A SCRR P 4 LT ADM f
BE7 ) T3, DRI 525 2 44, (R AS ST S 96 15
A B ADM TEE IR A 4ES B Be Ay SE U pE 3. S50 e B
Hi ADM ) {1 SUBF A B A I 1 R A ) R, 9l
DAY 94 2R L AR 78 0 ) RS AS ™ S, T HLAS 23 %98 RDM
55 ADM Jy =CAH Sz, {8t 400 S 00808 Al 55 32 6 o8 23R 1) 4t
BiJra, Cemus %5 A % 1 RDM 0] K g Ul /b ADM ¢
S 1) 451 duf ] 15 1 17)

% 4 W1y Fenixedu-academic 3£F RDM F£ % 2, A
HAR AT I 28 1 & B G0l AR ), B2 R B
i) I 3 /N F H B 3 F ADM [ R . IR A SCRik i R 3k T
DIV T A A 7 X O A SR R T DR S LA SR
AR B G I B SRR , SO ERIS. X T A SO 5 R
Rt/ NRU L, R HOY 55 322 B 15 B4, BIr AAS A7 AR B
42 LR 70 0L [P 2. 5 AR TSR , ADM )R] i 44 B
FoA R B

Xt Q6,3 4 HhELT Spring RIIHEZLE) Web )i H]
FETESE P A 2R I FN FE M B4 AR T, IR AE TCHEZR 11
BT 2 % A D B AT BE S - — T T, ik 1 A AE 2
) Web 1 HT3E A6 HE 42 B 2 AR, AR 43 J2 R AE 5
B SOH) RE RSCR B A5 55— O T, R0 W FHE S )
AR5 ¢ Z2 et ( Object Relational Mapping, ORM ) AE
UM AR, o AR A st ml AR B0 500 12 3 25 4 i
FEH 2 i3S A& ORM ) ADM, At B | 1 ADM 11y
@H;Jm_

5 ZFiEMEETIE

AR 3CH4 Feature Envy Blob £ Data Class =Ff Code
Smell T4k Ay 38 BEFEBR , 48 B D —Fh AL 5 BT Web i
PRI M AT G 0 Ty s AL g R oy , A SOt 17—
AP Y 91 4~ Java Web I H & 10 4~ Java
Web i, 753 200 75% B FHAEAS R RE B b a2 2%
IR 30 10 35 P55 e, VO e S G 1 i B2 A7 A TE A Gk
T FiAR 10 4> Java Web L FH A9 96 A~ & A7 BRAS
JG AR O TR A an I 4598 20 E % T
TiH B % 1 A0 7 I B 5 BE A T ROAS 1 kAR R 2
I s OB XTI A2, G AR ;
TERUAS A B S R v, 2% I 0 5 i 30 52 109 3 5 TR A7 7
IEAHDGHE. B ADM R J 3 DL I U A X, (L
AR R 552 551 BR 1, ADM 4
TS A3 BN 55 38 R A HE 1Y H AL L B SE .

ARSI S TARRL S PUAS I 1] (1) 40 e b K iy fe
FPig 5 M IR ARG 5 1B R G S R S 2R i
MFEMIMR IR 5 (2) IG5 A5 BAEFLTY
W R 5 RS, T e i 43 J2 G BE 5 (3) Bl Ay 4
DA TRIT H 438 B, X5 FAS R AR B RN 5 44 B 1) T
H, S8 Code Smell A6l 5] {1 2 25 98 % 5 (4) 43 7 IF
P55 H H A A A2 AR B0 2K I A AR I B4 M Web



%4 817 : Code Smell AT 73)Z Web B 1M K 58 M B 52 (4 AL 74 779

IO, FH T g P 11 S B 5 M B TR A 3t 48 s A 0 1 L A
AT AL PR ACR.

S 3k

[1] Anemic Domain Model [ EB/OL ]. https://www. martin-
fowler. com/bliki/ AnemicDomainModel. html,2019-08-06.

[2] Evans E. Domain-Driven Design: Tackling Complexity in
the Heart of Software|[ M |. Boston: Addison-Wesley Pro-
fessional ,2004.

[3] Fowler M. Patterns of Enterprise Application Architecture
[M]. Boston; Addison-Wesley Longman Publishing Co,
Inc,2002.

[4] Tufano M, Palomba F,Bavota G,et al. When and why your
code starts to smell bad (and whether the smells go away )
[J]. IEEE Transactions on Software Engineering,2017,43
(11).1063 - 1088.

[5] Fowler M, Beck K, Brant J, et al. Refactoring ; Improving
the Design of Existing Code[ M ]. Boston; Addison-Wesley
Professional , 1999.

[6] Shopizer [ EB/OL ]. https://github. com/shopizer-ecom-
merce/ shopizer ,2019-08-06.

(7] 255, BUERR, £ 53, b5 N /R K080 B 3l B 17 ke s Tt

WFFELR [T]. 244 ,2017,45(4) 982 - 988.
LI Yong, HUANG Zhi-qiu, WANG Yong, FANG Bing-
wu. Survey on data driven software defects prediction[ J .
Acta Electronica Sinica,2017,45(4) :982 -988. (in Chi-
nese)

[8] Palomba F,Panichella A, Zaidman A, et al. The scent of a
smell ; An extensive comparison between textual and struc-
tural smells[ J ]. IEEE Transactions on Software Engineer-
ing,2018,44(10) :977 —1000.

[9] Lanza M, Marinescu R. Object-Oriented Metrics in Prac-
tice ; Using Software Metrics to Characterize, Evaluate, and
Improve the Design of Object-Oriented Systems[ M ]. Ber-
lin; Springer Science & Business Media,2007.

[10] Palomba F,Zanoni M,Fontana F A et al. Toward a smell-
aware bug prediction model [ J]. IEEE Transactions on
Software Engineering,2019,45(3) :194 —218.

[11] Fokaefs M, Tsantalis N, Chatzigeorgiou A. Jdeodorant: I-
dentification and removal of feature envy bad smells[ A ].
Proceedings of IEEE International Conference on Software
Maintenance (ICSM) [ C]. NJ.IEEE,2007. 519 - 520.

[12] Moha N, Gueheneuc Y G,Duchien A F. Decor: A method
for the specification and detection of code and design
smells[ J ]. IEEE Transactions on Software Engineering,
2010,36(1) ;20 - 36.

[13] Al Dallal J. Measuring the discriminative power of object-
oriented class cohesion metrics| J]. IEEE Transactions on
Software Engineering,2011,37(6) ;788 —804.

[ 14] Henderson-Sellers B, Constantine LL, Graham I M. Cou-
pling and cohesion (towards a valid metrics suite for ob-
ject-oriented analysis and design) [ J]. Object Oriented
Systems,1996,3(3) .143 — 158.

[15] Ferndndez L,Pefia R. A sensitive metric of class cohesion
[J]. International Journal Information Theories & Appli-
cations ,2006,13:82 -91.

[16] Izadkhah H,Hooshyar M. Class cohesion metrics for soft-
ware engineering: a critical review [ J]. Computer Science
Journal of Moldova,2017,25(1) :1 -1.

[17] PMD[ EB/OL]. https://pmd. github. i0,2019-08-06.

[ 18] Hayashi S,Minami F,Saeki M. Detecting architectural vi-
olations using responsibility and dependency constraints of
components [ J ]. IEICE Transactions on Information and
Systems,2018,101(7) :1780 — 1789.

[19] Aniche M, Bavota G, Treude C, et al. Code smells for
model-view-controller architectures [ J ]. Empirical Soft-
ware Engineering,2018,23(4) :2121 -2157.

[20] Fh/NEC, R0 A 25, ok f . i 7 0 5% JE AU f 7

FrR2% s R i S5 0 A [T ] B 72240, 2017,45(5)
1052 - 1056.
SUN Xiao-bing, LIU Xiang-yue, LI Bin, ZHANG Wei-
jia. On automatic construction and analysis of program
network via relational topic model [ J]. Acta Electronica
Sinica,2017,45(5) :1052 - 1056. (in Chinese)

[21] Jpeek [ EB/OL ]. https://github. com/yegor256/jpeek,
2019-08-06.

[22] Mendes T S,Gomes F G S,Gongalves D P, et al. Vismin-
erTD:a tool for automatic identification and interactive
monitoring of the evolution of technical debt items|[J].
Journal of the Brazilian Computer Society, 2019, 25
(1):2.

[23] Zar J H. Significance testing of the Spearman rank correla-
tion coefficient [ J ]. Journal of the American Statistical
Association, 1972 ,67(339) .578 - 580.

[24] The Anaemic Domain Model is no Anti-Pattern,it’ s a
SOLID design [ EB/OL ]. https://blog. inf. ed. ac. uk/
sapm/2014/02/04/the-anaemic-domain-model-is-no-anti-
pattern-its-a-solid-design/,2019-08-06.

[25] Wirfs-Brock R. Are software patterns simply a handy way
to package design heuristics? [ A ]. Proceedings of the
24th Conference on Pattern Languages of Programs[ C].
Vancouver : The Hillside Group,2017.3.:1 -3.15.

[26] Cemus K,Cerny T,Matl L, et al. Aspect,rich,and anemic
domain models in enterprise information systems | A ].
Proceedings of the International Conference on Current
Trends in Theory and Practice of Informatics[ C]. Berlin;
Springer,2016. 445 - 456.

[27] Martins J,Pereira J,Fernandes S M, et al. Towards a sim-



780 2] I = e 2020 4=

ple programming model in Cloud Computing platforms BuOA : An architecture style for enterprise web applica-
tions[ J]. Acta Electronica Sinica,2013,41(11):2120 —
2126. (in Chinese)
1IEEE,2011. 83 -90. [29] Wang F, Yan L H, Zhou P, et al. The investigation of
(28] M7, B EE X240, i3, BuOA: —Fh Al 2% Web
IO AR E5 F KA [T ] HL 72741, 2013 ,41 (11) : 2120
-2126. Information Systems and Mining [ C]. Berlin: Springer,
YE Wei, LUO Rui-ci, LIU Xue-yang, ZHANG Shi-kun. 2011.11 -18.

[ A]. Proceedings of the 1st International Symposium on
Network Cloud Computing and Applications [ C ]. US;

WEB software system based on domain-driven design
[ A]. Proceedings of the International Conference on Web

EE®E T

BREEREE) H,1963 43 A4,

BFAR 5,199 F2 AL, B WL, B 1 2L S CCF Rz .

2016 45T LRG0 g B 2 2 i, R
WAL  BFTETT i o P DA A o] 54k
B UE AR A

E-mail ; hzjdev@ foxmail. com

1985 4533 7 2% 180 BUIE L4 M A BB,
1988 4 LRI AR KA FEURL 4 L+
WGt Ml , 7 67 76 7 2 £ BLRH 53R
AT A 1998 AF AR ALK b B ) T

R W58 A B WFSE 5 1] g B T
PEFIE ST RO R IR SO R BOR A
A GIEIHIL 4 I LS/ VLST Il 45

E-mail ; jhgao@ shnu. edu. cn

BREE 55,1968 4F3 H il 4, LilgA.
FZ A UL BT BRI R E B S L
FL R e R B 1. 0F 5 D 1l by 00 B A K
B2 A3 AT BRI 45
E-mail ; chenjh@ shnu. edu. cn




