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Abstract: With the development of Internet, enterprises are increasingly relying on

the Internet for core functionality of their business systems. Legacy business systems

which were based on centralized data management platforms, such as MySQL, have

shortcomings in usability when the systems are used on the Internet instead of for internal

business processes. They are not suitable for supporting new business requirements which

require scalability with concurrent transactions and conflict resolution. In this paper,
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we design and implement a scalable order management system which supports order

storage, assigning orders, and order rushes using the distributed Cedar database and Netty

communication framework. The characteristics are designed on the basis of an in-depth

analysis of current business characteristics. We verify our design on real workload of a

Haier system. The experimental results show that the proposed order management system

has good scalability, high throughput, and low latency.

Keywords: Cedar; distributed computing; order management; share-nothing archi-

tecture
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Fig. 1 Business requirements for work order system
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2 �*Ðóü+nXÚ�O�¢y

2.1 �*Ðóü+nXÚe�

X ã 2 ¤ «, T ó ü X Ú Ì � © � 3 �: A ^ � (Application Layer)! ê â ¥

� (Datebase Layer)ÚÿÁ� (Test Layer). ÿÁ�^u�[ý¢|µeó§����ü

¿sü��¹, ==^u¢�ÿÁ. TóüXÚÄu©Ùªe�, äk�*ÐÚp�^�`

³.

ã 2 óü+nXÚe�ã

Fig. 2 Architecture diagram for work order system

êâ¥��;�\óü&E!óü?nG�Xsü(JÚó§�&E.

A^�¥�!:©�üa, =´d!:Ú?n!:. ¤k�óüd´d!:�\, U5

Kòóü´d���?n!:, d?n!:òóü�\êâ¥. ?n!:òóü�ó§��

�, ©u�5½¶�S�ó§�.

ÿÁ�^u�[ó§�Â��ü�sü, ¿òsü&ED4�?n!:, d?n!:ò

sü(J�\êâ¥.

2.1.1 êâ¥�

êâ¥�¦^�´ Cedarêâ¥. Cedar ´Äu OceanBase[5]��*Ð'Xêâ¥. X

ã 3 ¤«, êâ¥�¦^ Cedarü8++õ CS, 8+¥k 1�Ì�ÑÖì (RS)+n8+¥�

¤kÑÖì, 1 ��#ÑÖì (UPS)�;Oþ�#êâ, 1 �ifÜ¿ÑÖì (LMS) �ÎÌ�

8+�6þ©Ù&EÚ¤k�Ù¦Ü¿ÑÖì�/��L, 5 �ÄOêâÑÖì (CS)�;Ä

OêâÚ 5�Ü¿ÑÖì (MS) �Â¿)Û^r� SQL�¦=��=u��A� CS½ UPS.

Cedar �e�òÄ�êâÚOþêâ©m�;. OþêâÌ���C�ã�m�ö�

¿?¾�êâ, �;3S�¥, ½Ï�Ä�êâÜ¿, ,�3Ü¿êâ©u�;�Ä��;

ÑÖì¥, ¤�#�Ä�êâ. ù¦ Cedar äkûÐ*Ð5, |±°þêâ�;Úp�?n.


�Ö�ö��õá3Oþêâþ, Ïd±S�O��Ì, M��¯gê��, Uk��y

$�Jpêâ¥�¯!?n5U. Cedar æ^ü��#ÑÖì, Ïd�¯ÖÑò8¥3ü�

�#ÑÖìþ, ;�
E,�©Ùª¯Ö, p�/¢y
ª1ªL¯Ö. ,	, �#ÑÖìþ

�?UOþU
½Ï©u�õ�ÄOêâÑÖì¥, ;�¤�´¶, ¢y
ûÐ�*Ð5.

Cedar |±õ8+, z�8+ÜÝ���¹ RS!UPS!CS±9 MS, ÏLrÓÚ��ª

�æ
p�5. Cedar |±�8+!n8+!o8+9�p�8+. Cedar õ8+mI�Ï

Õ!ÓÚ�ö�¬ü$XÚ5U.
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2.1.2 A^�

A^�l��>û±�½>{¥%�\�óüÑd´d!: (RN) �âóü«�&E

´d�?n!: (PN)þ. Xã 3 ¤«, ´d!:�âóü«�&Eòóü©a (X Hash), z

�?n!:?néA�«�a. ?n!:3��óü�, òTóü�\êâ¥, ò\¥¤õ

�óü&E��3S�¥, ?n!:rêâ¥¥3kó§��â«�&E©a¿òÓ�«

�S�ó§�Uµ©üS���3 PN !:. T©a�ª�óü´d¥©a�ª�Ó. ù�

¦�óü��±?nTóü�ó§�Ñ��3Ó��?n!:¥. ?n!:�g�äó§

�3óü�¦�mS´Ä�a!�¬EU´Ä÷v�¦, XJüöÑ÷vK)¤�ü, ��

)¤�üê����. du�üö�Øéêâ¥?1?Ûö�, �P6Y. ó§��&E´

±Ï5/lêâ¥¥Ö���3?n!:�S�¥. ó§�sü�òsü(JD4�?n

!:, ?n!:òsü(J�\êâ¥. ¿�3S�¥�#ó§��ó�G� (X,�mã

a²), ÉÚ/òó§�G�&E3êâ¥¥�#.

ã 3 óü?n6§ã

Fig. 3 Work order process flow

�
�æXÚ�p�^5, ´d!:����Ì��, ÏL%a[6]�yÓÚ. Ì!:´

dóü�?n!:þ, ¿ò?nL�óüÉÚD4��!:. XJÌ!:«Å, �!:3

�ã�mS�ÂØ�Ì!:�%a, �!:¤�#�Ì!:. #�Ì!:þkÎ���ó

ü ID, ´dT ID éA�óü (óü ID �gO\) �?n!:. �U¬kÜ©óü�õg©u

�?n!:, ÏL\¥Ì����æóü\¥Ü6þ��(5. XJTóü®��\êâ¥

K¬duÌ�­E�\�}. �ª(JE´óü�g\¥. 
?n!:«Å�¡E. XJ,

�?n!:«Å, ��­éT!:, ¿lêâ¥¥Ö�T«���ü�óüÚT«��ó§

��, ?n!:ì~ó�, �æXÚ��5. ¿�?n!:�*Ð, �±��õ�?n!:5

J,XÚ5U, ¢yXÚ�*Ð.

3¢y¥, æ^ share-nothing e�[7]. ��?n!:ÑkgChk� CPU/S�/M�

�, Ø�3��]
, �?n!:�mÏL�ÆÏ&, äkûÐ¿1?nÚ�*ÐUå[8].

2.1.3 ÿÁ�

ÿÁ�ràÌ�´3�Â�?n!:��ü��[ó§�sü?Ö. ÏLN�ó§�

�süVÇ�[ØÓ�sü�¹, �wØÓÀâ5�eXÚ�5U. �
ÿÁXÚ3p¿
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u!pÀâe�5U, �±��õ� Test Client. �� Test Client pØK�, Ø��]
.

2.2 XÚ¢y

Xã 4 ¤«, óüXÚ�Ì�¢y6§©�óü�\!�üÚsüü�6§. �e5ò

�[0�ÙÌ�6§.

ã 4 óü?nXÚ6§ã

Fig. 4 Process flow diagram for order system

2.2.1 óü�\6§

l��±��)�óülÚ�\��\´d!:, ÏL´d!: RN©a´d�

��?n!:= PN Server. PN Server òóü�\êâ¥, êâ¥ò\¥G�&E�"

£ PN Server, d PN Server �"�´d!:. e�Â�\¥�}�", ½3�ã�mS��

�\¥�", ´d!:ò­#´dTóü�?n!:, �æz�^óü\¥¤õ, �æêâ

¥�\��5.

óü�©u?n�Ýdu�ä�p��Ï��á�uóü�\��Ý, Ïd�XÚ�


Jp?n5Uæ^V�À«�¢y�{: ���À«æ^ü�§�\óü, 
,��À«

�¤õ�§©uó�. ù«�{QØ¬×l�À«?n, ��±k�/��\�Ñé���

Ý.

2.2.2 �üÚsü6§

?n!:òT!:¤õ\¥�óü��3S�¥, �âóü ID üS. ó§�&E�?

n!:¥�óüÄuÑÖ«��Ú� Hash¼ê?1©a¿��3?n!:, òó§�&E

�âÑÖUåµdüS. ?¿��óü�±�â�½�5K��õ ó§�, ,�ux�ü

�ó§�, = PN Client �â)¤��üòóü�x� TC Server.

TC Server 3�Â��ü�, Xk m �ó§����ü, Ù¥k n  ó§�¬sü

(n < m). TC Server òsü&Eux� PN Server, PN Server òsüG�\¥. sü\¥ö

�äkêâ¥�Àâ (õ<sÓ��óü), ùaÀâ¬K�êâ¥5U. �XÚòÓ�ó

ü�sü(J´d�Ó��êâ¥ö��§þ, êâ¥ö��§�o
��®�sü�ó

ü ID 8Ü, esü¯Ö±9�3uT8Ü, Kysü�}, ÄK?1êâ¥\¥ö�, ö�

¤õ, rsü(J�\8Ü, ¿ésü�§?1£E. ®sóü8Üæ^è�¢y, eè�÷,

l�àíØ�@\¥óü. PN Server ò\¥�"D4£ TC Server, Ó�T\¥�"e¿�

Ø¬éXÚE¤K�. T�{�æXÚp�)û¯ÖÀâ.
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2.2.3 r��ü6§

ó ü X Ú � 3 ü « r��ü ��¹: � ] ü, í x � ü ¤ õ, � ´ � ã � m (X

30 min) �Ã<sü; � ��ü, vk÷v�¦�ó§�, ��Tü��Ñ�.

8céþþãüaóü�?n�{´, ���u<ór��ü, r��ü¯Ö�sü¯

Ö���Ó.

3 ¢ �

3.1 êâ¥ schema ½Â

êâ¥¥L(�Xã 5 ¤«. WORKORDERLP¹óü&E, SERVICEORDER LP

¹¤õ�sü&E, ENGINEER P¹ó§�&E.

ã 5 êâ¥ schema

Fig. 5 Database schema

¢¢¢������¸̧̧: �©¥ÏL�X�é'¢�é¢y�óüXÚ?1
5Uµ�. ¢�ÜÝ

3õ����Ó�ÑÖì. z�ÑÖì��k 2 ¬ Intel(R) Xeon(R) CPU E5-2620, � 12 Ø,

24 ��§, 16GB PC3-10600R�S�, ¿�k RAID5, �^�
�¹k�>��, ÙÏ&�

ä�Zî±��. ?n!:!´d!:ÚÿÁ!:©OÜÝ3ØÓ�ÑÖìþ. ¢�¥�[


�U�óüþ. ¢�æ^�êâ8¥óüP¹� 200�^, ó§�P¹� 2 �^. 3¢��

¥����[süÇ� 50%, zü�� 10  ó§�, Ù¥ 5  sü, ^u�[3Têâ¥À

â�¹eÿÁ?n!:é5U�K�. 3¢��¥��?n!:ê� 5 �!:, ÿÁÀâé

5U�K�.

ÝÝÝþþþIIIOOOXXXeee.

z¦¯Öþ (TPS-Transaction per Second): z¦�1�¯Öê.

�Î?nò� (Latency): �Î�ò.

z¦�üþ: ?n!:z¦�ÿÁàux�üê.

z¦süþ: ÿÁàz¦�?n!:uxsüê.
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3.2 ¢�(J

3¢�¥, êâ¥©Oæ^ Cedar ü8+!Cedar n8+Ú MySQL êâ¥ (5.6.28). ¢

��ÏLN�?n!:��êÿÁXÚ5U. ¢�(JXã 6¤«.

ã 6 XÚ5U

Fig. 6 System performance summary

lã 6(a)¥�±wÑ, �X?n!:�O\, \¥� TPS þ��:ìO\, \¥�ò´

�ú~�. ?n!:O\, XÚ5UJ,, z¦�üþO\, ��z¦süþ�O\. �XÚ

|±� TPS ���u�ÖI¦, �|±�L 12 000 � TPS. ¿�XÚ��ò�U�Ð�÷v

�ÖI¦, ��Ø�L 110 ms. lã 6(a) ¥�±wÑ, �X?n!:�O\, Cedar � TPS �

�±Yþ,, 
 MySQL � TPS 3!:�ê� 4Ú 5 �åØ�. ù´Ï� Cedar´©Ùª�*

Ð�êâ¥, 3XÚO\� 5�?n!:�, Cedar �?nUåE���þ�. Cedar ü8+

3 4 �!:� 5 �!:�L§¥5UJ,�´Ï�ÿÁêâ´�âý¢A^)¤�, �!

:ê� 4 �, XÚ©u5K��K1þïØÐ, 
!:ê� 5 �, K1þï�Ð. XÚ5U

É�uêâ¥, l¢�¥�±íÿÑ Cedar�X!:ê�O\XÚ5U¬��O\, 3�

��½!:ê���5Uþ�. 
 MySQL 3 4 �?n!:�?nUå®²��þ�. ù´

Ï� MySQLØ´©Ùªêâ¥, 3 4 �!:�®²��
§��Zë�ê. 2O\ PN !

:O\êâ¥ë�êéXÚ5UØ¬k��J,. ã 6(b) ¥Ðy
 Cedar ü8+?n�5

U�X!:ê�O\, ò�×�eü, ¿�é¯�L MySQL �5U; Cedar õ8+duI

�k�	�8+ÓÚ�ö�, E¤oNò� p, �´�´�X!:ê�O\
ü$. 3



96 uÀ���ÆÆ�(g,�Æ�) 2018 c

ã 6(c) Ú (d) ¥Ð«
XÚz¦��üþÚsüþ. �üÚsü´XÚ�ö�, �êâ¥Ã

'. �X?n!:�O\, XÚz¦�üþÚsüþ���O\.

ã 7 ÏLN�süÇ�[ØÓÀâ5�éXÚ5U�K�. süÇ�pXÚ�ÀâÇ

��, Ó����¯ÖÀâ�õ. lã 7(a) �±wÑ�XsüÇþ,, sü\¥ TPS�úe

ü. ã 7(b) ¥�±wÑ�XsüÇþ,, ò��úþ,, �ò���Ø�L 90 ms. ù´Ï�

XÚ3A^�ûÐ/?n
süÀâ, ÃØsüÇõ�, á3êâ¥.��sü\¥�¦Ø

¬u)Àâ. oN5`, ü8+óéþ��pu MySQL, n8+�3êâÓÚ�¯K, �´

5U� MySQLØ�þe.

ã 7 ÀâÇ�XÚ5U

Fig. 7 Conflict resolution vs. system performance

�
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