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MongoDB�là�một�hệ�thống�quản�lý�cơ�sở�dữ�liệu�NoSQL�mạnh�mẽ�
và�phổ�biến,�đặc�biệt�là�trong�ngành�công�nghệ�thông�tin,��MongoDB�
đóng�vai�trò�quan�trọng�trong�việc�triển�khai�và�quản�lý�cơ�sở�dữ�liệu.�
Hiện�tại,�MongoDB�đã�bước�đầu�hoàn�thiện�cho�việc�triển�khai�mô�
hình�cơ�sở�dữ�liệu�cho�các�ngân�hàng�tại�Việt�Nam.�Các�quy�trình�
triển���khai�áp�dụng�MongoDB�cho�các�hệ�thống�cơ�sở�dữ�liệu�lớn�đã�
hoàn�chỉnh,�hệ� thống�cơ�sở�dữ�liệu�của�ngân�hàng�cũng�rất�phong�
phú.�Bên�cạnh�các�thuận�lợi,�còn�có�các�khó�khăn�khi�xây�dựng�hệ�
thống,�nên�việc� áp�dụng�mô�hình�cơ�sở�dữ� liệu�MongoDB�từ�quá�
trình�đào�tạo�trong�trường�đại�học�đóng�vai�trò�quan��trọng�trong�phát�
triển�hệ�thống�cơ�sở�dữ�liệu�MongoDB�ở�Việt�Nam.

Từ�khóa

Database�NoSQL�MongoDB

1.�Introduction

7eaching� and� learning� transfer� scienti¿c�

NQRZOHGJH�� WHFKQRORJ\�� DQG� ZRUNLQJ� VNLOOV�

WR� VWXGHQWV�� 7KH� DSSOLFDWLRQ� RI� LQIRUPDWLRQ�

WHFKQRORJ\�LQ�WHDFKLQJ�LV�FXUUHQWO\�DQ�DFWLYH� WRRO�

LQ� WHDFKLQJ� DQG� OHDUQLQJ�� ZKLFK� LV� HPSKDVL]HG�

E\�5HVROXWLRQ� ���14�� 7:� �1RYHPEHU� ��� ������

LQ�WKH�DSSOLFDWLRQ�RI� LQIRUPDWLRQ�WHFKQRORJ\��,7��

DQG� FRPPXQLFDWLRQ� LQ� WHDFKLQJ� DQG� OHDUQLQJ�

Recently,� Decisions� 1282/� QD-BGDĐT� (May�

���� ������ RI� WKH� 0LQLVWU\� RI� (GXFDWLRQ� DQG�

7UDLQLQJ�RQ�3URPXOJDWLQJ�D�3ODQ�WR�VWUHQJWKHQ�WKH�

DSSOLFDWLRQ�RI�LQIRUPDWLRQ�WHFKQRORJ\�DQG�GLJLWDO�

WUDQVIRUPDWLRQ�LQ�HGXFDWLRQ�DQG�WUDLQLQJ�WKH�SHULRG�

����������� 'HFLVLRQ� ����4'�77J� �-DQXDU\� ����

������ RQ� GLJLWDO� WUDQVIRUPDWLRQ� RI� WKH� 3ULPH�

Minister;� Then,� Decision� 4740/QD-BGDĐT�

�'HFHPEHU� ��� ������RQ� WKH�VHW�RI� LQGLFDWRUV�DQG�

HYDOXDWLRQ� FULWHULD� IRU�GLJLWDO� WUDQVIRUPDWLRQ� LQ�

KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV

7KLV�VKRZV�WKDW�WKH�DSSOLFDWLRQ�RI�LQIRUPDWLRQ�

WHFKQRORJ\�LQ�WHDFKLQJ�DW�WKH�XQLYHUVLW\�OHYHO�LV�D�

necessary�trend�and�requirement�for� education�and�

WUDLQLQJ� GHYHORSPHQW� DQG� LQWHJUDWLRQ� LQ� WKH� ����

UHYROXWLRQ�� $W�+DQRL�8QLYHUVLW\�RI�$UFKLWHFWXUH��

LQ�WKH� ,QIRUPDWLRQ�7HFKQRORJ\�(QJLQHHU� WUDLQLQJ�

program,�the�database�subject�(4th�year)�requires�
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VWXGHQWV�WR�DSSO\�WKH�NQRZOHGJH�WKH\�KDYH�OHDUQHG�

WR�GHVLJQ�PHFKDQLFDO�V\VWHPV�GDWDEDVH

Meanwhile,� the� installation� and�con¿guration�
RI�WKH�GDWDEDVH�V\VWHP�DUH�H[SUHVVHG�LQ�FRPPDQG�

form,�making�it�di൶cult�for�students�to�visualize�
WKH� FKDUDFWHULVWLFV� RI� WKH� V\VWHP� DUFKLWHFWXUH�� ,Q�

SDUWLFXODU�� WKH� GDWDEDVH� GHVLJQ� EHWZHHQ� WDEOHV��

DQG�FROXPQV����LV�YHU\�FRPSOLFDWHG�DQG�FDQQRW�EH�

expressed�clearly,�leading�to�di൶culty�for�students�
WR�XQGHUVWDQG�

DQG� DFFHVVLELOLW\� RI� WKH� VXEMHFW� WR� DFWXDO�

FRQVWUXFWLRQ��FRQVWUXFWLRQ�PDQDJHPHQW�LV�UHGXFHG�

%HVLGHV�� WKH� 0RQJR'%� GDWDEDVH� PRGHO� KHOSV�

GHVLJQ� DQG�EXLOG�GDWDEDVH�V\VWHPV�YLVXDOO\��KRZ�

WR�SUHVHUYH�GDWD� LV� FOHDUO\�VKRZQ�ZKLOH�EXLOGLQJ�

WKH�V\VWHP�

&XUUHQWO\�� WKH� 0RQJR'%� GDWDEDVH� PRGHO� LV�

DSSOLHG� E\�PDQ\� EDQNV� WR� GHSOR\� WKHLU� GDWDEDVH�

V\VWHPV� �7DEOH� ���� ,Q� 9LHWQDP�� WKH� 0RQJR'%�

GDWDEDVH� PRGHO� LV� RIWHQ� XVHG� WR� VHUYH� SURMHFW�

GHVLJQ��&XUUHQWO\��VWXGHQWV�PDMRULQJ�LQ�LQIRUPDWLRQ�

WHFKQRORJ\� DW� +DQRL� 8QLYHUVLW\� RI� $UFKLWHFWXUH�

KDYH� EHHQ� LQVWUXFWHG� WR� DSSO\� WKH� 0RQJR'%�

GDWDEDVH�PRGHO�WR�WKH�GHVLJQ�RI�GDWDEDVH�V\VWHPV�

LQ�WKHLU�VXEMHFWV�DQG�JUDGXDWLRQ�WKHVLV�

2.�Applying� the�MongoDB�database�model�
for�Banks

�����%DQNV�XVH�WKH�0RQJR'%�GDWDEDVH�PRGHO

%DQNV�IRU�XVLQJ�WKH�0RQJR'%�GDWDEDVH�PRGHO�

FDQ�EH�OLVWHG�DV�IROORZV�

93%DQN�XVHV�0RQJR'%�IRU�GDWD�PDQDJHPHQW�

and�application�development� in�the�¿nancial�and�
LQYHVWPHQW�EDQNLQJ�VHFWRUV�

0%%DQN� XVHV� WKH� 0RQJR'%� DSSOLFDWLRQ� WR�

optimize�data�storage�and�query�processes�in� the�
EDQNLQJ�V\VWHP�

%,'9�XVHV�0RQJR'%�WR�EXLOG�DSSOLFDWLRQV�WR�

PDQDJH�FXVWRPHU�LQIRUPDWLRQ�DQG�RQOLQH�EDQNLQJ�

VHUYLFHV�

7HFKFRPEDQN� LQWHJUDWHV� 0RQJR'%� LQWR�

VHYHUDO�SURMHFWV�WR�LPSURYH�GDWD�PDQDJHPHQW�DQG�

HQKDQFH�VFDODELOLW\�

9LHWLQ%DQN� XVHV� 0RQJR'%� WR� VWRUH� DQG�

manage� data� about� ¿nancial� transactions� and�
FXVWRPHU�LQIRUPDWLRQ�

9LHWFRP%DQN�XVHV�0RQJR'%�WR�VWRUH�FXVWRPHU�

LQIRUPDWLRQ�DQG�RSWLPL]H�WUDQVDFWLRQ�SURFHVVHV�

'RQJ$�%DQN�XVHV�0RQJR'%�WR�VWRUH�FXVWRPHU�

LQIRUPDWLRQ�DQG�RSWLPL]H�WUDQVDFWLRQ�SURFHVVHV�

$&%� GHSOR\� 0RQJR'%� WR� LPSURYH� GDWD�

PDQDJHPHQW�DQG�LQFUHDVH�DJLOLW\�LQ�GLJLWDO�EDQNLQJ�

SURMHFWV�

�����5HDOLW\� IDFWRUV�RI�DSOO\LQJ�0RQJR'%�DW�
XQLYHUVLWLHV

$SSO\LQJ� WKH� 0RQJR'%� GDWDEDVH� PRGHO� WR�

GDWDEDVH�V\VWHP� FRQVWUXFWLRQ� SURMHFWV� E\�FXUUHQW�

GHYHORSPHQW�WUHQGV��HVSHFLDOO\�WKH�����WHFKQRORJ\�

UHYROXWLRQ�LQ�WKH�LQIRUPDWLRQ�WHFKQRORJ\�LQGXVWU\��

7KH�0RQJR'%�GDWDEDVH�PRGHO�KHOSV�EDQNV�HQVXUH�

GDWD� LQWHJULW\�� FOHDUO\� GHPRQVWUDWLQJ� V\VWHP�

architecture� and� equipment� for� system� design,�
FRQVWUXFWLRQ� DQG� RSHUDWLRQ�� DQG� PDQDJHPHQW�

GDWDEDVH�

Minimize� errors/conÀicts� between� system�
GHVLJQ�DQG�FRQVWUXFWLRQ��UHGXFH�LQYHVWPHQW�FRVWV��

DQG�EH�WUDQVSDUHQW�LQ�SURMHFW�PDQDJHPHQW�

$�FRPPRQ�UHFUXLWPHQW�FULWHULRQ�LQ�LQIRUPDWLRQ�

WHFKQRORJ\� HQJLQHHULQJ� FRPSDQLHV� LV� ZKHWKHU�

WKH\�FDQ�XVH�WKH�0RQJR'%�GDWDEDVH�V\VWHP�

7KH� WUHQG� EHWZHHQ� WUDLQLQJ� DQG� DSSURDFK� WR�

UHDO�ZRUN�RI�IUHVK�JUDGXDWHV�

3.�Properties�of�MongoDB

0RQJR'%�LV�D�1R64/�GDWDEDVH�PDQDJHPHQW�

V\VWHP��GHVLJQHG�WR�VWRUH�DQG�SURFHVV�XQVWUXFWXUHG�

GDWD�� 0RQJR'%� ZDV� GHYHORSHG� ZLWK� WKH� GHVLUH�

to� integrate� into� e൵ective� database� design� and�
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FRQVWUXFWLRQ� PDQDJHPHQW� V\VWHPV� EDVHG� RQ� WKH�

0RQJR'%�GDWDEDVH�PRGHO�

,Q�WKH�90ZDUH�VRIWZDUH�V\VWHP��LQFOXGLQJ�WKH�

/LQX[�&HQW26���RSHUDWLQJ�V\VWHP�IRU�LQVWDOODWLRQ�

and�con¿guration,�the�MongoDB�database�system�

LV�EXLOW�HQWLUHO\�RQ�FRPPDQGV��FRPPRQO\�XVHG�LQ�

SURMHFWV��SURMHFWV�DQG�V\VWHPV�ZLWK�ODUJH�GDWDEDVHV�

,Q�WKH�0RQJR'%�GDWDEDVH�PRGHO��HDFK�V\VWHP�

DUFKLWHFWXUH�DQG�FRPSRQHQW�DUH�UHSUHVHQWHG�E\�WKH�

GDWDEDVH�ZH�FROOHFW�DQG�VWRUH��

:RUNLQJ� ZLWK� GDWDEDVHV�� 0RQJR'%� VWRUHV�

FXVWRPHU�LQIRUPDWLRQ�WKDW�EDQNV�FROOHFW�GDLO\��

&KDQJLQJ� 0RQJR'%� SDUDPHWHUV� ZLOO� KHOS�

reduce�data�querying�capacity,�optimize�recovery�

WLPH��DQG�VWRUH�GDWD�

4.�Process�of�using�Revit/MEP

•� Step�1:�Determine� investor� requirements� for�

WKH�V\VWHP

•�Step�2:�Analyze�requirements�and�design�the�

DSSURSULDWH�V\VWHP

•�Step�3:�Install�and�con¿gure�the�system

��6WHS����'HSOR\�V\VWHP�GHVLJQ��'DWD���7DEOH���

'DWDEDVH���6HUYHU

��6WHS����$QDO\]H� WKH�GDWDEDVH�V\VWHP��FKHFN�

for�system�conÀicts,�and�secure�the�database.

5.�Build�a�database�system�with�MongoDB

5.1.�Computer�con¿guration

Requirements� of� computers� using�MongoDB�

DUH�VKRZQ�LQ�7DEOH���

�����0RQJR'%�GDWDEDVH�PRGHOV

7KH� 0RQJR'%� GDWDEDVH� PRGHO� LQFOXGHV� WKH�

IROORZLQJ�EDVLF�HOHPHQWV��

$�GDWDEDVH�LV�D�FROOHFWLRQ�RI�&ROOHFWLRQV�DQG�LV�

WKH�EDVLF�XQLW�IRU�GDWD�RUJDQL]DWLRQ�LQ�0RQJR'%�

&ROOHFWLRQ� LV� D� FROOHFWLRQ� RI� 'RFXPHQWV�

�UHFRUGV�� LQ� 0RQJR'%�� (DFK� &ROOHFWLRQ�

FRUUHVSRQGV�WR�D�WDEOH�LQ�D�UHODWLRQDO�GDWDEDVH�

7KH�GRFXPHQW�LV�WKH�EDVLF�UHFRUG�LQ�0RQJR'%�

DQG� LV� UHSUHVHQWHG� DV� -621�OLNH� %621�� (DFK�

'RFXPHQW� LV� DQ� LQGHSHQGHQW� UHFRUG� DQG� FDQ�

contain�structured�or�unstructured�¿elds.

)LHOG� LV� D� NH\�YDOXH� SDLU� LQ� WKH� 'RFXPHQW��

corresponding� to� a� ¿eld� in� the� relational� table.�
9DOXHV� FDQ� EH� VLPSOH� GDWD� W\SHV� RU� QHVWHG�

'RFXPHQWV�

Index� is� a�mechanism� to�speed�up�queries�by�
sorting� and� storing� data� according� to� a� speci¿c�
¿eld�in�a�Document.

7KH� DFWXDO� 0RQJR'%� GDWDEDVH� V\VWHP�

DUFKLWHFWXUH�LV�VKRZQ�LQ�)LJXUH���

6.�Advantages�and�disadvantags�using�BIM

�����$GYDQWDJHV

7KH����� WHFKQRORJ\�UHYROXWLRQ� LV�WDNLQJ�SODFH�

VWURQJO\�LQ�9LHWQDP��DOO�LQGXVWULHV�KDYH�SODQV�DQG�

YLVLRQV�WR�DSSO\�LQIRUPDWLRQ�WHFKQRORJ\�WR������

7KH� LQIRUPDWLRQ� WHFKQRORJ\� VWDQGDUG� RI�

o൶cials,� engineers,� experts� and� managers� has�
been� improved,�quali¿ed�and�able�to�access�new�
WHFKQRORJ\�WR�VROYH�FXUUHQW�ZRUNV�

7KH�LQYHVWPHQW�RI�ODUJH�EDQNV�LQ�WKH�0RQJR'%�

GDWDEDVH� V\VWHP� LV� YHU\� VWURQJ�� DQG� SROLFLHV� DUH�

IDYRUDEOH� IRU� SURMHFWV� DSSO\LQJ� WKH� 0RQJR'%�

GDWDEDVH�V\VWHP�

8QLYHUVLWLHV� KDYH� LQFOXGHG� WKH� 0RQJR'%�

GDWDEDVH�PRGHO�LQ� WUDLQLQJ�IURP�PDLQ�FRXUVHV� WR�

H[WHUQDO� H[SDQVLRQ�� &RPSHWLWLRQV� IRU� VWXGHQWV�

DERXW�0RQJR'%�DUH�DOVR�YHU\�H[FLWLQJ��VWLPXODWLQJ�

VWXGHQWV¶�VSLULW�DQG�ORYH�IRU�UHVHDUFKLQJ�0RQJR'%�

7KH� 0RQJR'%� GDWDEDVH� V\VWHP� LV� D� VWHS� LQ�

SUHSDULQJ� QHZ� JUDGXDWHV� WR� EH� DFFHSWHG� LQWR�

SURIHVVLRQDO�MREV�ZLWK�JRRG�VDODULHV�
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)RU� +DQRL� 8QLYHUVLW\� RI� $UFKLWHFWXUH�� D�

URDGPDS� WR�EULQJ� WKH�0RQJR'%�GDWDEDVH�PRGHO�

LQWR� PDLQVWUHDP� WHDFKLQJ� KDV� EHHQ� SURSRVHG�

DQG� SODQV� WR�GHYHORS�GDWDEDVH�PDMRUV�KDYH�EHHQ�

HVWDEOLVKHG�

�����'LVDGYDQWDJHV

7KH� LQLWLDO� FRVW� IRU� 0RQJR'%� WHFKQRORJ\� LV�

YHU\� KLJK�� HVSHFLDOO\� WKH� FRVW� RI� WHFKQRORJLFDO�

equipment,� human� resources� training� costs,� and�
FKDQJHV�LQ�GHVLJQ�DQG�FRQVWUXFWLRQ�FRQFHSWV�IURP�

WKH�SHUVSHFWLYH�RI�WKH�GDWDEDVH�PRGHO��0RQJR'%�

7KH� DSSOLFDWLRQ� DQG� FRQWURO� RI� SURFHVVHV�

DFFRUGLQJ� WR� WKH� 0RQJR'%� GDWDEDVH� PRGHO�

VWLOO� KDV� PDQ\� OLPLWDWLRQV�� HVSHFLDOO\� FKDQJHV�

LQ� ZRUNLQJ� PHWKRGV�� V\VWHP� PDQDJHPHQW�

WKLQNLQJ��DQG�V\QFKURQL]DWLRQ�LQ�GDWDEDVH�FRQWURO��

0RQJR'%�GDWD�IURP�EDQNV�DQG�VWDWH�PDQDJHPHQW�

XQLWV�LV�QRW�V\QFKURQL]HG�

)RU� +DQRL� 8QLYHUVLW\� RI� $UFKLWHFWXUH�� WKH�

DSSOLFDWLRQ� RI� WKH� 0RQJR'%� GDWDEDVH� LV� VWLOO�

OLPLWHG�� WKH� XVH� RI� 0RQJR'%� LQ� FRXUVH� GHVLJQ��

WHDFKLQJ� DQG� JUDGXDWLRQ� SURMHFWV� LV� RQO\� DW�

WKH� HQFRXUDJHPHQW� VWDJH�� ZLWK� QR� PDQGDWRU\�

requirements.� Therefore,� the� development� of�
MongoDB�database�system�in�specialized�¿elds�is�
VWLOO�OLPLWHG�

Table�1.�Some�software�in�MongoDB��
used�for�banking

1XPEHU 6RIWZDUH &RPSDQ\

�
0RQJR'%�&RPPXQLW\��

0RQJR'%�(QWHUSULVH

93%$1.

�
0RQJR'%�&RPPXQLW\��

0RQJR'%�(QWHUSULVH

0%%$1.

�
0RQJR'%�&RPPXQLW\��

0RQJR'%�$WODV

2&%

�
0RQJR'%�&RPPXQLW\��

0RQJR'%�(QWHUSULVH

9,(7&20%$1.

�
0RQJR'%�&RPPXQLW\��

0RQJR'%�$WODV

7(&+&20%$1.

Table�2�High-performance�PC�con¿guration�
for�MongoDB

2SHUDWLQJ�V\VWHP

:LQGRZV���63�����ELW

:LQGRZV��������ELW

:LQGRZV�������ELW

&38 Intel�Core�i,�Xeon,�AMD

0XOWL�&RUH�SURFHVVRUV�DUH�SUHIHUHG

5$0 ��*%�5$0

5HYLW�ZLWK�����0%

0RQLWRU Ultra�high�de¿nition

+'' �*%

6XSSRUW�3RLQW�&ORXG�GDWD

:HE�EURZVHU ,QWHUQHW�([SORUHU������2U�KLJKHU�

YHUVLRQ�

Figure�1�Architecture�MongoDB�database�
Model

Figure�2�MongoDB�Architecture
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Figure�3�The�architecture�of�mongodb�uses�
replica�set Figure�4�Automatic�Failover

Figure�5�Read�data�from�secondary�node

Figure�6�MongoDB�Replication�3�Node�database�model
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Figure�7�Interface�to�access�the�database

Figure�8�400000�lines�of�data

Source:�HMT�company

7.�Conclusions

0RQJR'%� GDWDEDVH� V\VWHP� LV� DQ� LQHYLWDEOH�

WUHQG�� WKH� LQWHJUDWLRQ� RI� 9LHWQDP¶V� LQIRUPDWLRQ�

WHFKQRORJ\�LQGXVWU\�ZLWK�WKH�ZRUOG��WKH�DSSOLFDWLRQ�

RI�0RQJR'%�GDWDEDVH�PRGHO�SOD\V�D�KXJH�UROH�LQ�

WKH� GHYHORSPHQW� RI� WKH� LQGXVWU\�� FRQVWUXFWLRQ� LQ�

9LHWQDP�

7KH� 0RQJR'%� GDWDEDVH�PRGHO� EULQJV� VSHHG�

DQG� FRQYHQLHQFH� LQ� VWRULQJ�� PDQDJLQJ� DQG�

VHFXULQJ�XVHU�LQIRUPDWLRQ�

7KH�0RQJR'%�GDWDEDVH�V\VWHP�LV�LQFUHDVLQJO\�

SHUIHFWHG� DQG� KHOSV� WKH� DSSOLFDWLRQ� RI� WKH�

0RQJR'%�GDWDEDVH�PRGHO�EHFRPH�PRUH�SRSXODU�

IRU�KLJK�WHFK�SURMHFWV�

)RU� HGXFDWLRQ� DQG� WUDLQLQJ�� WKH� 0RQJR'%�

GDWDEDVH�PRGHO�KDV�EHFRPH�D�ZLGHO\�XVHG�PRGHO�

DQG� LV� LQFOXGHG� LQ� SURMHFW� LPSOHPHQWDWLRQ� LQ�

DOPRVW�DOO�EXVLQHVVHV��ODUJH�EDQNV��HWF�

,W� LV� QHFHVVDU\� WR� LQWURGXFH� WKH� 0RQJR'%�

database�model�into�o൶cial�teaching�at�universities�
ZLWK�PDMRUV�LQ�LQIRUPDWLRQ�WHFKQRORJ\��FRPSXWHU�

VFLHQFH�� VRIWZDUH� WHFKQRORJ\� DQG� RWKHU�

LQIUDVWUXFWXUH�LQGXVWULHV�
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