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ABSTRACT

To improve performance, most of Web Services produce and manage User Access Logs. Through the Access Logs,
the record provides information about time when the most traffic happens and logs and which resource is mostly used.
Then, the log can be used to analyze. However, in case of increasing high traffics of Web Services at the specific time,
the performance of Web Service leads to deterioration because the number of processing User Access Logs is
increasing rapidly. To solve this problem, we should improve the system performance, or tuning is needed, but it makes
a problem cost a lot of money. Also, after it happens, it is not necessary to build such system by spending extra money.
Therefore, this paper described the effective Web Service’s performance as using improved User Access Log
performance. Also, to process the newest data in bulk, this paper includes a method applying some parts of NoSQL
using Redis.
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Fig. 1 A traffic prospect of mobile data of the World in
2018
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2.1. RDBMS
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2.2 PostgreSQL
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H UserID: varchar(20) | Password: varchar(15) ‘HPNumber: varchar(11) H
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Fig. 2 Example of table design in RDBMS
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5
User|D:varvchar (200 | Password:varvchar(15) | Hhunber:varchar (11}

User|D:varvchar (20) | Password:varvchar(15)
( (18)

Usar|Devarvchar (203 | Password:varvchar(15) | HPunber warchar (113
( (18)
( (18)

1
1

EMai | -varchar(50)

Usar|Devarvchar (200 | Password: varvehar( 15 Gender -char( )

Usar|Devarvchar (200 | Password: varvehar( 15

12! 3. NoSQLO|AMQ] Hlol2 AA x|
Fig. 3 Example of table design in NoSQL

2.4 Redis
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7] $I31A) Table. 1] AN 5 HHow 4% AZS 4=

Hopglek
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Table. 1 Experimental Design

Order Plan Contents
1 HardWare CPU, OS, RAM, HDD
2 Server ProgreSQL Server, Redis Server

RDBMS Modeling using ProgreSQL

3 Modeling & NoSQL Modeling using Redis

4 Table Create Tables in ProgreSQL and Redis
5 Client Implement Client using Java

. Test Functions about Insert, Delete,
6 Testing

Update, Select

Table. 1o AAIE A7 Aol webs sh=4o]
(Hardware) S 733} 1=t st=¢ofoll sl WAysh=
tlofE Aol mA= FFE At feiA
oh ALFE] St=glolE A AISHATE DBAHE F-4d517]
O35l AFRBl= A E 9o](Software)= -2 A A|(OS:
Operating System)E- Microsoft Windows7 64bitE A&
s}7] wfEoll PostgreSQLI Redis= X5 Microsoft
Windows 64bitS A ¥3l= 64bit B AL A x|5+4ic)
Client= 53} AFofo] 3F= 9 olo]| Javag L&3}¢ch
A A 93t 3H7E 44 2] A E = Table. 29 7]
<5 o] Slck

DBAAE $]3l| ==2] ERD®} 22| ERDE 2H] 5191
o FAY & Z2| Web Service?} A2 gAFSt 37
o7 F23517] A Web Serviced] AREAF A H 9}
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Table. 2 Experiment Environment

Section |  Content Specification
CPU Intel(R) C?.rgég\H/l)Zﬁ 2467M
(6N Windows7 64bit
Server | RAM 8.00GB
SSD 128GB
PostgreSQL postgresql-9.3.5-1-windows-x64
Redis redis-2.4.5-win32-win64
CPU Intel(R) Ci).rggéﬁ)zd 2467TM
oS Windows7(64bit)
Client ™ g AM 8.00GB
SSD 128GB
Language Java(jdk-8u20-windows-x64)

RDBMS 2d=-2 PostgreSQLOJ| A A-8-8 RDBMS
L7} Redisof| 4] AHE-E NoSQL el o & X135}
ek

PostgreSQLo| A AR g o] 52 AREAHD(USER
ID)E 7| E7|(Primary Key) 2 Z+= AF8-2} A E(USER
_INFO) ®|o]&37} AHE-AHD(USER _ID)9} Al 47| 45
(SESSION_KEY INFO)Z 7|E7]8 zF= ALgAg 2
 H(USER_ACC_INFO) H|o]E7F2] ¥HAl= 1:NojmH
AREAHD = ARGAYE Eo]E52] AREAHDE €27
& = 3} Fig. 4, Fig. 5= ARSAME 2o} AREAL &5
%1 2] RDBMS 9| +=¢| ERD?} =] ERDE YERHAL
ATk

USER_INFO
USEFLID USER_ACC_INFO
USER_ID (FK)
gi,—“UM SESSION_KEY_INFO
]
USER_NK | N LOGIN_DTM
EMAIL_ADR: USER_IP_ADR
DATA_STATUS_CD LOGOUT_DTM
PW_ERR_CNT
PW_MOD_DT
REG_DT
MOD_DT

% 4. PostgreSQL =2|2% ERD
Fig. 4 Logical Model ERD in PostgreSQL
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USER_INFO
USER_ID: VARCHAR2(20)

MBE_NUM: VARCHAR2(11)

PW: VARCHARZ2(15)

USER_NM: VARCHARZ2(30)
EMAIL_ADR: VARCHAR2(5(0)
DATA_STATUS_CD: VARCHAR2(20)
PW_ERR_CNT: INTEGER
PW_MOD_DT:DATE
REG_DT:DATE

MOD_DT: DATE

USER_ACC_INFO

USER_ID: VARCHAR2(20) (FK)
| SESSION_KEY_INFO VARCHAR2(10)

LOGIN_DTM: DATE
USER_IP_ADR: VARCHAR2(15)
LOGOUT_DTM: DATE

a2 5. PostgreSQL 22|22 ERD
Fig. 5 Physical Model ERD in PostgreSQL
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9J3}o] Hlo]E-S AASIAL SQLY ALE3le] HlolHE
233k o2 mulg)e Hagsict §HH, NoSQLO)
malg)e wuQle BAskaL 3|3 dlofEle ule} Y
AE elsti golgS HAAg & dlo|gE 23ek=
<07 wdge z]ssict. RDBMS 2 d 1 NoSQL
melg] o] Zfo] A o 2= RDBMSE Hlo|E| o] FE-2- 2
431517 YA AFSHNormalization)E Stc) 1]
1 NoSQLOJ| A= 220& | Ua}A] ¢k7| wj&of Ydl=
tlolgE x3]517] flste] HolEE FEAZ|AY L
B3HE Eal v qtEkE gt

USER_ACC_INFO

USER_ID
SESSION_KEY_INFO

LOGIN_DTM
LOGOUT_DTM
USER_IP_ADR
USER_NM

3 6. Redis =2|z2 4!
Fig. 6 Logiical Model ERD in Redis

USER_ACC_INFO

USER_ID: VARCHAR2(20)
SESSION_KEY_INFO: VARCHAR2(100)

LOGIN_DTM: DATE
LOGOUT_DTM: DATE
USER_IP_ADR: VARCHAR2(15)
USER_NM: VARCHAR2(30)

12 7. Redis 22|24
Fig. 7 Physical Model ERD in Redis

Redis9] glo|E| 2 A= SHHA A 23] o= =
S AFEAHD(USER_ID), A]417]74 5 (SESSION KEY
_INFO), 2191 A(LOGIN DTM), & 10}l A]
(LOGOUT DTM), AF&-<HPZ2(USER_IP_ADR), A}
S49(USER_NM)© 2 g ofak11 Aastsich. whebd
PostgreSQL 2] 7]&.7]0|| 35t KeyS AHEAHD, 2
91U Ae] Agto &2 KeyZl 44 (Uniqueness)S 7}
AE8 AA Shon A87ke) o] 8L wol] Sls)
o] Figae] AR HlolEo] ALg Aol 52 F7et
Atk Fig. 6, Fig. 72 ERwin 7.3 &-8-5}0] ZFAJ3H A
© 2 Fig. 80| AA| 20 v 33t 9ol

Key USER _ID:SESSION_KEY INFO
Value LOGIN_DTM
Value LOGOUT_DTM
Value USER_IP_ADR
Value USER_NM

1% 8. Redis 2% H0|E 7=
Fig. 8 Data Structure of Redis Model

to] B += Redisol| A A Y5k= 34| Hlo|E & ©]-8-5F
ek sfAlElolEl= he] Keyoll of2] 7}9] Values
71 4= Qo] PostgreSQL 2] t|o| B A2} A}
A ARg-0] 7hss}tt

Q1e} o] melg)E vl - Fig4o] HolES 44
3}7] 9J3ted Fig. 9, Fig. 103} o] glo]& A4 SQLS
Zgsto] Hiol & A8kt

CRERTE TABLE user_acc_info
{

user_id character varying(20) NOT NULL,

sesgsion_key_info character varying(100) NOT NULL,
login_dtm date NOT NULL,
user_ip adr character varying(l5) NOT NULL,

logout_dtm date,
CONSTRAINT user_acc_info pkey FRIMARY EEY (user_id,sesaion_key_info),
CONSTRATNT user_acc_info_fkey FOREIGN KEY (user_id)
REFERENCES user info (user id)
)

a2 9. AFRXINE HIO|E MA SAQL
Fig. 9 Creating table about user information with SQL
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CRELATE TABLE user info
{
uger_id character varying({20) NOT NULL,
mb_num character warying(ll) ,
user nm character varying(30) NOT NULL,
email_adr character varying{30),
data_status_cd character varying (20},
pW_err cnt integer default O,
reg_dt date NOT NULL,
mod dt date NOT NULL,
CONSTRAINT user_info pkey FRIMARY KEY (user_id)
i

O3 10. AFEXIEAEE HO|E MM SQL
Fig. 10 Creating table about user access information with
SQL
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ehy et

1) Insert 4554

PostgreSQLY} Redis2] d
22 YR Itk Fig. 1104 10719] Ho]¥] & Insert 3
< wofl= PostgreSQLOJ A 2] A8 A] 7t} Redisof| 4 2]
Azl M2AE 100719] HolElE InsertiS
w2 E = Redisof| 4] &] AldYA]7Fo] PostgreSQL YA 2]
A AlZhRCh of 4u) SEES Ao etk Fig
12+= PostgreSQLT} Redis 2] Insertsh wjo] w| X 2|AE-

O 2 10049 dgo]ElE Insertd wW|7}Z|+= Redis 2]
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- 10854
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a7 11. PostgreSQLI} RedisQ| Insert A3HA|ZF
Fig. 11 Run-time of Insert about PostgreSQL and Redis
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12 12. PostgreSQLI} Redis?| Insert H|Z2|ALZ2F
Fig. 12 Usage of memory about Insert of PostgreSQL
and Redis

2) Select 4584

PostgreSQL Y} Redis@] H|o|E] 9] Select’d 5= L
z2 Yel Qi Fig. 1304 10A49] Hlo|EE Select
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t]o] B & Select 32 w75 = Redisof| 4 &] A g A|1to]
PostgreSQLOJ| 4] o] A AITbE T OF L4u) 5= 2
© 2 el Fig. 14+= PostgreSQL T} Redis 9] Select
o wf o] w2 ARERFO 2 100719 Ho]ElE Selectdt
|7} Redis©] w=2e] ARg-=Fo] BTk 5,00071 2]
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o) ARE-Sh= v i 2] ARE-Fo] RedisHrh g o2 1
Epytch

10000 .

1000
I I |I II

The Number of Data
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Time Measurement
o
2

mPoagreSOL mRedis

12 13. PostgreSQLY} Redis9| Select AlSHA|ZE
Fig. 13 Run-time of Select about PostgreSQL and Redis
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z
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] 100 5000 10000 50000 100000
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12l 14. PostgreSQLII RedisQ| Select H|Z2|AM=2EF
Fig. 14 Usage of memory about Select of PostgreSQL
and Redis

3) Update *d-5--4]
PostgreSQL T} Redis 2] Ho]E| 2 J5=
Z2 Uehfiglch Fig. 15014 10719] Hjo]€] ¢] Update
& woll= PostgreSQLO A 2] A3 A|7Fo] Redisofl Al
O] AgAIE T ZHront 100719] Ho|EE InsertR]
S el Redisoll A 2] AFAIZE] PostgreSQLAA
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Insert7} B85S 1 22 o 2 o vehgr.
Fig. 16-2 PostgreSQLT} Redis 2] Update T wj] 2] w12 2]
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