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Abstract: With the development of online finance, the financial business has become

increasingly complex and product iterations have become more frequent. Financial

applications have started to use the Dubbo protocol for programming to support this

prosperous business. There are some problems, however, in supporting testing of the

Dubbo protocol, multiplayer collaboration, maintenance, and data analysis with the

current testing tools. First, these tools can only be used to test the Dubbo protocol and the

Dubbo testing framework that exists at present is difficult to promote. Second, complex

businesses involve multiple applications; the current system does not consider automated
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collaboration among multiple systems. Third, single-machine automatic testing tools

or coded automatic testing frames are not good for multiplayer collaboration in writing

automatic test cases and maintenance. Finally, data analysis is usually the execution result

when reviewing single-system test cases so it cannot provide a holistic analysis of data.

In order to manage a large quantity test cases and support multi-system upgrades, this

paper uses distribution technology to design and implement a flexible and visible Dubbo

automatic testing platform with the existing testing framework. Based on an interface

application, the paper provides visible data-driven and keyword-driven methods and

supports the programming of complex test cases. It can also generate the interfaces that

you need to test and can generate test cases according to them automatically. This paper

describes the architecture of this user-friendly Dubbo testing platform and the management

of test cases and execution in a detailed way. Lastly, it shows a comparison of cost vs. time

and a comparison of automated test case growth between the old framework and the daily

execution results of the new platform’s automation testing.

Keywords: user-friendly; distributed; automation test framework; automation inter-

faces analysis; test case management; test case execution; load balance
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Fig. 1 Architecture of the Dubbo interface testing platform
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½?O. ^~ÓÚ�¬´�muS�L§¥, #��ÿ��)¤, ÿÁ<
�±ÏLWeb�¡À

Jl=�Î���¥E�=
ÿÁ^~�#���, ù´fXÚ?O�^~E�. éuÿÁ^

~?O, ÿÁ<
�±ÏL�Àz�ª, E�ÿÁ^~�ØÓ�|µ, ¿ÏL?U^~¶¡Ú#

O!?UÿÁÚ½5)¤#�ÿÁ^~. ÿÁÚ½Mï�, ¤k�Ú½¬w«3Y~+n��

ý, �±ÏLö:�ªE�ÿÁÚ½5|C#�ÿÁ^~.

2.2 #²�Eâe�9õXÚõ��^~�1�K1þïüÑ

d�¬Ì�0�#²��Eâe�ÚõfXÚõ��e�K1þïüÑ. #²�Eâe�

Xã 3 ¤«.

ÿÁ<
ÏLcà���.¡é^~?1ö�, #²�ÏL NGINX[22]¢y Web �¦�©

u, NGINX KI Web ��K1þï. Web A^±8+/ªÜÝ3õ� tomcat þ, Ì�KI�À

z�?��NÁ. ^~��1´3 work ÿÁ�1ìþ�1, #²�¥ work ÿÁ�1ì�´±8

+�ªÜÝ. Web ÑÖÚ work ÑÖÑ5þ3 Eureka[23]þ. �ép¿u9�UÑy�ÑÖÉ~

9fXÚ!���ê9gÄzÿÁ^~�FÃO\, #²�éÿÁ^~�1¢y
g½Â�K

1þïüÑ, ùÜ©�¹3 Web ¥��1K1þï�¬.

du��ÿÁ^~êþ�éõ, Ó��m¿u�¦ê�¬éõ, ùé���¯kép��

¦; ¿��â�1�K1þïüÑ, Ó��A^�ÿÁ^~¬©�3Ó�� work �1ìþ, #

²�¬rÿÁ^~�1�þe©&E�;3�/��ÑÖEhcache[24]þ, ±Jp�1�Ý. 
^

r�º&E9�1¥¦^�� Dubbo ÑÖ&E´�;3��ÑÖì Redis[25]þ, ¿�âK1þ

ïüÑl work �1ì8+¥ÀJ��?1�1, work �1ìlZooKeeper 5þ¥%ÀJ�^

��ÖÑÖì, u�¦��ÖÑÖ¿¼��A(J. ÿÁ^~�êâ��3êâ¥¥, êâ¥¦

^ MySQL, �Ì�l. #²�¥¤k©�Ñ��3©Ùª©�ÑÖì NFS þ.
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ã 3 Dubbo ��ÿÁ²�Eâe�ã

Fig. 3 The technical architecture of the Dubbo interface testing platform

�1K1þï�¬¥�K1þïüÑÄu spring cloud round Ribbon[26], g½Â
K1þ

ï5K HashRule, daU«g AbstractLoadBalancerRule. RequestContext a½Â
fXÚ$

1��§þe©, �±¼��cfXÚ�I£5&EappId. À��1 work �5K�{��è

��{ 1.

�{ 1 K1þï5K�{

Ñ\: K1þïé� ILoadBalancer lb

ÑÑ: À���1 server

1: hashKey ← l�§þe©¥¼�fXÚéA�����I� appId

2: while true

3: do servers.clear();//servers ��K1þïI�À�� work(server)

4: if server = null �count++ < 10 then //try ten times

5: reachableServers ← lb.getReachableServers();//reachableServers’s

6: type is List which saves the normal work instances

7: allServers ← lb.getAllServers();//ÏLK1þïé�¼�¤k servers

8: for server1 in allServers

9: do o ←l��¥¼�Ø÷v�¦� server �L

10: If o=null then

11: servers.add(server1);//r÷v�¦� server1 �\ servers

12: end

13: upCount ← reachableServers.size();//�±¦^� servers ��

14: serverCount ← servers.size();

15: if upCount !=0 �serverCount != 0 then

16: servers.sort();//�â appId é servers ?1üS

17: index ← Integer.valueOf(HashKey) % serverCount;//ÀJ server

18: server ← servers.get(index);

19: if server = null then

20: Thread.yield();

21: elseif

22: 2gl��¥¼�Ø÷v�¦� servers �L!=null

23: Continue;

24: if server.isAlive() � server.isReadyToServe() then // �ä server �^

25: return server;

26: else server ← null;

27: else continue;

28: else return null;

29: end
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K1þï�{�l�§þe©¥¼��ÿfXÚéA��� appId, é��~ó�, ¿

�S�!^��m9CPU Ñvk�KÖ$1�work ¢~�L�ê, é appId ���ö�, �

�©u�Åì¢Ú, ¿<�éA� work ¢~. 2g�ä work ¢~vk3���Ø¨¦^�

L¥, ¿�ÑÖ´�~�, K�£d work ¢~. hashKey�l�§þe©¥¼��fXÚ

� appId, allServers!reachableServers�l Eureka ¥Ö���¤k�9�^� work ÑÖ¢~.

�â� work Åì&E�ä=
Åì&E�I&E�K1, \\���L¥. servers ��¤k�

^��÷vÅì]
�¦�work ÑÖ¢~. �éü� appId À�� work ¢~��3 server ¥.

3¼� server �L§¥, }Á 10 g, XJ�´vké�éA� work ¢~, K�£ null.

2.3 ^~�1

d�¬�)¼��1þe©9�1^~. �1�ÝÌ�©� 4 «�ª: fXÚ?O!|µ

?O!^~?OÚÚ½?O. ^~�1e�Xã 4 ¤«.

ã 4 ^~�1e�ã

Fig. 4 Architecture of test case execution

3�1^~�c, I�¼��1�O�&E, =�1þe©&E, �)�6�Ù¦fXÚ!

���&E!¦^�óäa¥��{!Ù¦Ú½��£�9ZooKeeper ¥5þ�Dubbo ÑÖ

&E. �é Dubbo �¦, I�l ZooKeeper ¥¼�5þ�ÑÖ&E, k
ù
&E, ^~âU�

1. dugÄzÿÁ^~êþéõ, Ó��m¿u�¦ê�¬éõ, K�1þe©¬�;3�/

��ÑÖEhcache þ, �1¥^��IP&E9ÿÁ<
�º&E�;3��ÑÖìRedis þ.

^~�1¬u�¦��ÖfXÚ, ,��â�1�¹)¤éA�F�, �1F�9)¤��èC

XÇ�w�;3 NFS ÑÖìþ. éu�1(J, �)�£�©Ú�1¤õÇ9�èCXÇêâ

¬�;3êâ¥¥. �±ÏLÃÄ>u½ÏL½�NÝ�ª5�1ü�fXÚü����¤k

ÿÁ^~, ¿)¤F��w9�1�wÚ�èCXÇ�w. ^~�1�w�)ÿÁ^~oê!

ÿÁÚ½ê!ÿÁ^~¤õê!¤õÇ!�}ê!�}�Ï©ÛÚ�}^~��. �±ÏL�

¡�ª:Â�ª5�w�}�ÿÁ^~9�}��, ¿�½ ��}�Ú½. ÿÁ^~?O�

�1¬Ó��1ÿÁ^~e�¤kÚ½, ¿)¤F�. ÿÁÚ½?O��1|±ü�Ú½��

1, ¿|±Ú½mþe©�Gé. 3NÁÿÁ^~L§¥, �±=�1ü�Ú½5�w(J, 


Ø^�1¤k�Ú½, 4�/!�
ÿÁ^~�NÁ�m.

3�1L§¥, �±éÿÁÚ½!ÿÁ^~ÚÿÁ|µ?1IPB^, kdIP�ÿÁ^
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~3�?O��1¥Ñ¬�ÑL, ¿�3�L¥Ø¬�ÚO.

CXÇ�wÐ«
gÄzÿÁ^~éumu�è�CX�¹. l�w¥, �±w�=
�

è�CX, =
vkCX, ¿�±ÏL Dubbo ÑÖ��'�i|¢��'�a©�5�w�'

���CX�¹, l
�ÏÿÁ<
�Ð/�OgÄzÿÁ^~, ;�¦ÿ.

2.4 ^~?�«~

?�«~�ü�XÚ�m�ÿÁGé, Ì��9ü�fXÚ A!B Úóäa tool-util. X

J A XÚI�N^ B XÚ� Dubbo �� bizOrderAiFacade��{ bizOrder, ^uá�Öüö�

¿¦^óäa��{�<g½ÂF�, K A XÚI�V\ B XÚÚóäa tool-util ���6.

dumuS�, ��fXÚ½óäa¬éAõ���, I�ÀJÀJ�6�fXÚ9éA���

?1V\, �6'X�Àz�¡Ð«Xã 5 ¤«.

ã 5 �6XÚ&E

Fig. 5 Information on Dependent Systems

?�ÿÁ^~. ÿÁÚ½�á�Öü!|G!�´Ï�. 1�Ú, Mï��Ú½, ÀJ��

�{ bizOrderAiFacade��{ bizOrder, ¿¦^Cþ�/ª�ëêD�; 1�Ú, ÀJ A XÚ�

�� TransAiFacade¥�{ payOrder�|Gö�; 1nÚ, ÀJ�� MessageNotifyAiFacade �

�{ payNotify ��´Ï�. 3z�Ú½?����, �±�1ü�Ú½½��ÿÁ^~¿¼�

�1(J. .¡Ð«Xã 6 ¤«.

ã 6 �¹ 3 �Ú½�ÿÁ^~

Fig. 6 Test case with three test steps

ü�ÿÁ^~�)^~¶¡!ÿÁ^~áu=�|µ!ÿÁ^~Ú½ê!^~`k?!

�­!�1�m��1!?U!íØ!^~c���!êâ89F��w. ã 6 ���ýÐ«

�´®k�Ú½. ?�ÿÁ^~�±ÏLö:��ª5E�ÿÁÚ½.

±1��Ú½payOrder: TransAiFacade (�{¶: ��¶) �wü�Ú½, �¡Ð«X

ã 7 ¤«.

ÿÁÚ½�)c��� (BeforeMethod)!���� (AfterMethod), ��p�±¦^óä

a��{, 'XF��<. ���¦ëê9�£êâ. �¦ëê�D��±ëêz: idempo-

tentFlag ÏL�����ªD�; paymentId ÏLþe©��ªD�. äó�±ÏL 3 «�ª?

�: V\äó (V\ü^�y:)!1þV\äó!���ª�y. :Â$1, ¼�ÿÁ^~�1

(J.



130 uÀ���ÆÆ�(g,�Æ�) 2019 c

ã 7 ÿÁÚ½«~

Fig. 7 Example of One Test Step

3 ¢ �

3.1 ¢��¸

¢��¸�k 9 � RedHat 6.5 �ÿÁÅì: 1 �ÜÝ NGINX Ú Redis; 2 �ÜÝ Web; 3 �

ÜÝÿÁ^~�1ì; 1 �ÜÝ MySQL Ì¥; 1 �ÜÝ�¥; 1 �ÜÝ NFS. 3 �ÿÁ^~�

1ì��� 8 �Ìª� 2.4 GHz � Intel Skylake CPU �¡, S�� 16 GB, ^�Nþ� 80 GB;

2 � Web ��� 2 �Ìª� 2.4 GHz � Intel Broadwell CPU �¡, S�� 4 GB, ^�Nþ�

80 GB; NGINX Ú NFS Åì��©O�2 �Ìª� 2.4 GHz � Intel Broadwell CPU �¡, S

�� 8 GB, ^�Nþ�80 GB; 1 � MySQL Ì¥� 16 �Ìª�2.4 GHz � CPU E5-2695�

¡, S�� 32 GB, ^�Nþ� 250 GB; Pµe$1�¸�Windows 7, ��� 1 �Ìª�

2.5 GHz � Intel i3-3120M CPU, S�� 8 GB, ^�Nþ� 200 GB.

3.2 #²��PµeÑ�é'êâ

L 2�#²��Pµe�Ñ�êâ, ¦^1 2.4 !¥�^~?�«~. lL 2 �êâ�±w

Ñ, ²�z�, ÿÁ<
Ø^s¤�m�ïmu�¸5?�ÿÁ^~, Ý\�gÄzÿÁ�<ê

�õ, !���m�õ. du#²�¬)Û��ëê, ¿�UgÄ)¤ü��ÿÁ^~, ÿÁ<


�I�é�¦ëêD�, ¿rD�ëêz±·�õ�¸, ��!�
üÚ½ÿÁ^~O�9õ

�¸·���m.

duPµeÓ�����{��¦ëê�è�k 1 °, 3?nE,|µ�I�?nõ«�

¹�Gé, Ñ��õ. #²�éuõ�¸·�, I�3��©�¥, éu�Ó��, #O value �,

�éÑ���. éuÿÁ(J, #²�Jø
´L�F�9�1üÑ, �}�Ï©Û�±¯�½

 ¯K, �'�5��w jenkins 1þ�1F�, ü�fXÚ²þAz�^~, !���m´U�
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�O��. o/5`, �Àz�#²�3^~?�!�19(J©Ûþ!�
5 ��m. ^~ê

�õ, ë�gÄz�<
�õ, !�u��m�õ.

LLL 2 ###ÎÎÎÑÑÑ���ééé'''êêêâââ

Tab. 2 Cost vs. time comparison between the old and new framework

Pµe #²�

O�ÿÁ�¸ 4 h/< 0

O�ÿÁ^~ (üÚ½) 3 min/� 1 min/�

�1ÿÁ^~ (üÚ½) 1 min/� 0.3 s/�

O�ÿÁ^~ (E,|µ) 20 min/� 3 min/�

õ�¸·� (üÚ½) 4 min/� 1.3 min/�

õ�¸·� (E,|µ) 20 min/� 3 min/�

©ÛÿÁ(J 2 h/fXÚ 1 h/fXÚ

®o 6.8 h 1.2 h

3.3 #²��PµegÄz��ÿÁ^~O�é'êâ

ã 8 Ð«
#²��PµeU�ÚO (1 �°—6 �°) �ÿÁ^~O�êâ, z���.Ú

O���ÿÁ^~O��¹. lêâ�±wÑ, Pµe�ÿÁ^~êâ�±z O�, #²��

gÄz^~K±Z O�. z���êâO�kCz, Ì�´dõUÿÁ<
��mû½, XJ

õUÿÁ?Ö�­, Ks¤3gÄzþ��m¬~�. #²����é�$, ÿÁ<
3õUÿ

Á�Ó�, �±Äu#²�?�gÄz^~?1ÿÁ.

ã 8 #ÎgÄz��ÿÁ^~O�é'êâ

Fig. 8 Automated interfaces test case growth comparison between the old and new framework

3.4 fXÚ�1êâ

8c#²�fXÚ�êk 247 �, �1�^~ê� 16 271 �, oN¤õÇ� 79.2%, ²þ

1CXÇ30%. F~gÄzêâÀ��FÿÁ^~oê�p�10 �fXÚ, ^~�1êâX

L 3 ¤«.

�1Ñ��¹
��¢SN^�m (�¦ux��ÖfXÚ��¦�£), �¯êâ¥�m

9��¥�½� Sleep �m. 1þ�1�mÑ��3 30 min �m.

éu²��*Ð5, �â�1�K1þï�{, work Åì¢~O\, �{¬Ä�¼��^

� work ¢~?1 Hash, l
���5*N�8�.
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LLL 3 ^̂̂~~~FFF~~~���111êêêâââ

Tab. 3 Execution records of daily cases

fXÚ-�� TC oê TC ¤õÇ/% Ú½oê 1CXÇ/% �1Ñ�

1-20180510 1 267 64.40 6852 46.22 81 min

2-20180510 773 96.64 1 744 39.89 8 min35 s

3-20180510 773 66.24 1 422 11.36 8 min20 s

4-20180510 700 76.88 2 122 22.32 37 min16 s

5-20180510 550 84.24 563 31.95 7 min42 s

6-20180510 504 93.45 523 35.24 1 min43 s

7-20180510 451 94.92 696 45.22 6 min58 s

8-20180510 419 71.26 432 25.16 7 min17 s

9-20180510 378 88.62 2 203 27.53 23 min49 s

10-20180510 336 97.24 420 47.90 2 min29 s

4 (Ø�Ð"

�
�Ð/ÿÁpé�7K¦^Dubbo �Æ�A^, ¯�?�¿+n�1þ^~9�Ð

/|±õfXÚ��S�ÚÿÁ^~êâ©Û, �©¦^©ÙªEâ�O¿¢y
��(¹

� Dubbo ��gÄzÿÁ²�. Äk0�
ÿÁ²��e�; ,�X­0�
^~+nÚ^~

�1, ¿0�
õfXÚõ��^~�¿u�19�1¥¦^�K1þïüÑ, ��0�
F~

gÄz�1�¹!^~9Ú½Ñ�, ¿±��äN~f`²ÿ
Á^~�?�. �,#²�ü

$
gÄz��, ��!�
^~?��m, �1þ�1ü�fXÚ�ÿÁ^~��I��Ä¿

u�1, ?�Ú~��1�m.
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