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ABSTRACT

Recently Big Data management have a rapid increases interest in IT field, much research conducting to solve a
problem of real-time processing to Big Data. Lots of resources are required for the ability to store data in real-time over
the network but there is the problem of introducing an analyzing system due to aspect of high cost. Need of redesign of
the system for low cost and high efficiency had been increasing to solve the problem. In this paper, the document type
of database, MongoDB, is used for design a log management system based a document type of database, that is good at
big data managing. The suggested log management system is more efficient than other method on log collection and
processing, and it is strong on data forgery through the performance evaluation
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Fig. 1 Log Management four elements
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Table. 3 Function of MongoDB

property of .
Describe
MongoDB
. unique index, composite index, spatial
index uique maex P P
information index
Java script save to server Java script functionand value
Aggregation | various aggregation tool map reduce
collection support fixed size collection
storage protocol provides that can save files
management | convenient database management
2.3.3. Log4j

Log for Javast =02 T2 ajmr} 2159 &9
= Ot s & 4 Qles kole B R
QIEAA 29 A Fof FFtel Apache Software
Foundation®]| Q1+ Java o] 7WdE oA 21 #%F
ol 9 B AE F4 S 9l 2 E Logging
Framework©|t}. Logdj= o1& A o]l &A417F AR
= A% 225 23kstd w419 YAE 2 4

oug =gol| 5L, ofEgA o] “53;'
ShA] oAl RERYlof] 27 0] SAsE X8 &
H 270 £es Fa5H thFolRl= _E,'_xﬂ JTH8].

L0g4J = 271 1 AAE 9Jv|sh= Logger®t 215

g3l= AL A o|5l= Appender, 8 9] FEHS AR
o]——- Layout©. &2 LA E]o] Qlom, AbRofx &8 JE|
o] Alojut &=9] =9 Alol7t T HF FEH= °olF
o Z] 11 Logger?] AlZZ 125 A3l 21 7| &S
ARAE G o Rl = =2 7Fs St 9)

[U

. Metsts 2ME ol Ho]A XM
HIZLIZ &H

7] Text File A|28] 7]uF 271 214 qp o] 9
z BAE a7 sl EA1F vlolgulo] A 7|yt 2
2] A SRS A QkgT

3.1, Logdj 74 AA|

Appender?] A ©+9Q] AAS AFgA} H2A T} @t
A7 B A ] AR E Sre{sfiof gl Layoute] A
e 242 dlolg o A% THl¢l Rowet 23] 4
9 2719) 5240] ofs) Ak

d



3.1.1. Pattern Layout 27|

Pattern Layout®] “d7|= MongoDB #*%} 3 €] 2]
A aslow, dolee] 28] 2o FaHe wtk
@919] £25 112f5ke] Databaseoll= 2H2He] AH|
< W s} e, Adsl= Pattern Layout> -5 H
shel F7he QIR A, B4 A Al U AT 24
= A H2e 5 Y2 AAsH ) E3F Collection
of B9l AMg A B pAe] E3kE Hast] @A)
A= = A|AH Q] Log Appender Name-S 1t 2
ARgslRon, WEo] L2 7|2 MongoDB Pattern
Layout 53l A1 ¥ 201 FUsHA A5k &
4= MongoDB} 74| o] %2 Lyehict.

o
)
oo o i

Table. 4 Mapping to MongoDB and object

MongoDB Object Definitions
Database server name mapping
Collection Log file name or Appender Name mapping

Tree form to record a log message, include

D fiel
ocument/field system PK to _id, Time Stamp

19 2+= MongoDB Collectoin &= L3
3+ Ao 2 v 91} DatabaseS 5
Collection2 Log Name 2] H-2
= 3o classe= AA| Aup &
Qualified Class Name©] 411 %]
Apuk oi7] 2] BRES By E 0 2 L sto] 44 sl

2 T
oR
filo
Ry
oM
ol
ok
rr
g
<

Log Fields(Row)

Collection
Collection
Collection
Collection
Collection
Collection

Log name

Collection
Log name

method
. fullyQualified
Line Number [ ClaseName ]

class

A

Package(array)

className

Fig. 2 MongoDB Collection field structure

S|0|E 2IE 215 2ME DB I|Hk 2apa] AAH A

Ml AL QA 4K T gl Folm, ST A

+= "7]X] Depth |83} F U3t} Class Name-2 o]

rrotected Strins s=tRunHostaemel ) {
if (RunHostnsme == null) {
b {

hetAddress addr = hetAddress, setlocalHostH);
thiz R = addr, 2l

3 cetch (UnknowmHosException e} {
this RunHostname = "localhost';

:
H
return FnaHostname;
¥
protected String getRunllsernsmel) {
return Sbrstem, getProperor” nser nam e’ )
b
private DBObject runinfoZbsonlogzingEvent{LogeineEvent 1oezineEvent) {
DEObject oResult = aull;
if (loz=insFEwent = null) {
oResult = nevw BasicDBOL ech )

oResult put"hostilsme’, this setFonHostosm ={(1);

oResult put"nserflame’, this zetRunUsernsmet 1)

oResult putl"timestamp”, new Date(lozsinsFvent, e=tT im eStamp( 31}

avll CheckerPut{oResult, “level’, loseinsEvent zetl evell), toStrn=lJ)

ovll Check srPut{oResult. "threed. lossineEvent setThreaddame())

avll CheckerPut{cResult, “messess’, lossinsEvent setMessase()l
addLocstion] oResult e=tl ocetion afarm stiont 1)
=ddT hrovrsblenform stion{cResult logsinsEvent, getT hrow shlehform sHoa ()}

H
return cResult;
¥
private void sddlocsbonlnformetion{DEOR ect bson, Locstionlnfo locsboninfo) {
if (locstionInfo 1= null) {
aull Check erPutibson, "fileName", locstionkhfo setFileldamell)
nvll ChecksrPut{bson, “method’, locstionlnfo, seth sthodMam e
nvll Check srPut{bson, linelumber’, locstionnfo setlinelTomber())
noll Check srPut{bson,
"class", classZhsonClasst eme(location fa sstQlasslame{ 1)
¥
¥
rrivate DBObiect massagsZhsonT hrovwshle( Throvwable throweable) {
DBEObject oResult = aull;
if (throwshle 1= noll) {
oRssult = new BasicDBO ech )
avll CheckerPut{cResult “messess’, throwshle sethMessasel 1
avll Check erPut{oResult,
" stackT rase’, stackZbson StackT recelthrovsble setStackTrace(2)
H
return cResult;
¥

Fig. 3 Proposed Pattern Layout

3.2.MongoDB Collection 724 Ad7|

MongoDB 27|u} L2 A A& 5}7] Z | MongoDB
£ o|RE 724 B4 4 dopu A Tk, 5k
RDBMS£} MongoDB 2] 214 & ]| 1.3t Z © & MongoDB

£ o %31 9l THEL LISk

Table. 5 RDBMS and MongoDB's object

RDBMS MongoDB
Database Database
Table Collection
Row Document
Column Field
Index Index
table joins Embedded documents and linking
Primary key _id field(automatically)
collection Framework support

2633



SR B ELISHS|=E2X|(J, Korea Inst, Inf, Commun, Eng)) Vol, 19, No, 11 :

MongoDB ©f|42] Databasex= Collection2] F|g}o]
o, AREAF A o] 2= delolth A @99
= Asto] LR o] 7] wiEof Server T A& ¢
= ZAA3}A =t CollectionS DBMS 9] 24 A9} v| o
532 1 table &3} F-AFSHEE Z1F 4= MongoDB
Collection 742 LtEFHTH

1 "1d" ¢ Chjectld{"E0kEEE T deDBodebab dl 1ERA™),
“tirnestarng” ¢ [SODatel "E015-6-2ETO4 £7:43 B4EE2"),
“CEBUG",

“thread”

“messegE”

“lesel” ¢
“secver,statup ¢ 0,

t “Leoking for metching rescurces in jer file

[tile WekE phere finstalledd ppef PAY (PA Y eer fUPAY  war
{WEB-INFlibfegovirame work, ke fdl crnran-1,0,0,jec]”,

“fileMeme” ¢ “PathivtchingHesour cePatter nHesolver, jovea”,

“methed” ¢ “doFindPethivBtching JarHescurces”,

“lineWurnker™ + "4R7"

“elegs™ { “tullyQuelifiedClessteme”

“org,springframewer ks core Lo, sugper b P ethivibchingRes corcePatternHesolver”,
suppert” ],

¢ PathilvltchingHescurceF atternBesclver” ¥}

“packege” ¢ [ "og”, “springfremmework”, “core”, "o,

“clessNerme”

Fig. 4 MongoDB Collection configuration

712 e o] tho 2 o A}al AR o] Mato] AL 7|
Uil ¢17] W&o, Appender®] @& ARRSI o A

H 23]9] 24 9= DBMSS] Rowe} fARE =
A8 FEE ol Utk o] Tree -2 FE|= &4
o] 7hs3lchs A o] 9o AAFo| ELS 1185}
o] 2}3of| glo]E] F715 g0l 517] $5) DBMS ]
AtES ARNA &b T E FEjoltk. MongoDB ©f
J& S&o] agstod, e = ¥

Ao fro] EXN
EHE 1__*1 2| 1_]_ :11_12_]575‘0] 7]—-‘3‘—3‘—@.

_I

V., 95248 o 1F

¥

41, 1M
Nz 21 AA S Text File A AEL 7]Hho 2
3}al k. Unix A|AE] 7]dHEe] $h7 o] 7] wfj&of Text
File o] 8ol og] PP o5& 7L =2 AFst
9]

o

3 H‘;* Keyword—4 iﬂ Oﬂl = It ald gt
A, dlolg $12]Q! LineNumberg &3 tii Al
e, 9, A 7EAgE R & = ik g B =R

2629~2636 Nov, 2015

A Albtsks 24% DB 7|Hb 21 ] AlAER
MongoDBE ARgslo] 7]&E 21 AA; BFA H o} 1A
o] A7t AR 7R FE o] 7Fs5ick

> query = { Hestap +{ Sge” 15CDal 2005 -6-ETUATAIREZ ) | ]
> dhlog Andl ety

Fig. 5 Proposed log management system's searching log

a9 5 Ajtebe 2 ] AlAFA AIRE 27
o7 232 P Avtolch. 919 4220154 69
262 93 04A] 57 43.642% Hr} 2 A7 log
Collection %35 3tttz 2zlolch 54 A7t <]
HA 7)°5-2 7]E Text Y ] oflAl= +&s17] ol
& 2o)7) %= slth ol=gt HA Ao o]o] wj- =
7] wfitol] A F&do] ml9- ekl 3 4= Qlck

42, X%
Log tl|o]&] 2] 27l qlof 9] ¥z &4
= ojof gt 3} Tk 7] Text File Al
Text Edito] 4] 2Fo] 71=317] wjFof £]-H¥ }_,4
Kol vl kit B 4 olek. Alkshs #4173 DB
#71 #e] A AE2 BSON 3| 2] MongoDBE A&
0 9lou, A glojE e Hex Edito]A] 2 4 9
ok ARE WES] YolEE 2 AL B
7] o] 729 9wz BAlE AT 4 ok 1
6-2 Text A% W Log H©| ¥ 2] Hex EditE UERH T
19 7 MongoDB A% ®H Log H|©|¥ 2] Hex Edit
2 Uehlcy.

> rr
T oy
Eiid
_?L
X

[ daily.log x|
08 81 B2 B2 04 05 AG 07 08 0% 88 BB 0c 8d fe Af
aoogooes 44 45 42 55 47 20 28 32 3032 322d 2132 2d 30
AAABEETH 35 20 28 321 Za 35 34 328 25 37 Jco 20 38 2% 20
ApARao2a 4c 6f 67 24 Ga 57 65 74 6B 4d 6f G2 67 6f 44 42
anogooze 54 85 73 74 20 5b 33 30 20 4c 6% @& 45 54 20 4e
LLLEEEES:] 75 6d 62 85 72 20 4c 6%  he 67 20 2a 20 30 2c 28
LLLLEEEY: 4c 6f 67 20 4d 65 73 73 61 67 65 20 54 65 7T 74
aoogooan 20 3d 3d 22 30 2¢ 34 3% 3432 3632 3w o3 =>0.6%62627077
AAABEET7E 3221 3225 3% 31 20 0d fa a4 45 42 55 47 28 28 213581 ..DEBUG |
LLLLELE 3230 3 22 2431 32 30 35 20 20 31 3a 35 34 2A712-12-85 01:54
anogoose 3a 35 37 2c 34 35 3329 20 4c &f 67 34 Ga 57 6% 157,452) Legdini
LLLEELET: 74 68 4d &f 62 67 &F 44 42 54 §5 72 74 2 Sb 332 thecngobBTest [2
CULLEEL) 30 20 4c 6% Ge 65 5d 20 4o 75 6d 62 65 72 20 4c @ Line] Humber L
apogooce 6% 8e &7 20 38 20 3 2c 20 4ac &f a7 20 ad &5 73 ing : 1. Leg ez
nogggeda 7% &1 &7 &5 28 54 85 73 7428 3d 2d 2e 38 2e 322 sage Test =>0.2
LLLLEEET: 35 28 35 35 34 33 32 3D 3% 32 38 37 34 34 31 33 5865430002874473
LLELELY ] 20 8d Ba 44 a5 42 55 47 2028 3220 2132 243 ..DEBUG (20121
LLLLERET: 32 2d 2025 28 30 21 3 35 3 38 337 Jo 3 25 2-A5 01:54:57.45
Apaea1Ta 32 2% 20 4c Gf 67 34 68 57 63 74 68 44 6f e &7 2) LogdiWithdong
agogonze 6f 44 42 54 §5 73 74 20 sb 33 20 20 4c 6% Ge &5 <DBTest [20 Line
AAABE1ZH S5d 20 4e 75 &d G2 &5 72 20 Ac 6% G2 A7 JH Za 20 1 Humber Ling :
LLLLERES:] 32 2c 20 4c Gf 67 20 04d 65 7% 73 81 47 65 20 54 2, Log Message T
a00go1se 6573 7420 3d3d 2e 30 2e 34 30 3 3235 30 3%
AAABE 158 32 3% 22 20 32 35 28 32 38 28 0d Ba 44 45 42 55
ApAee17a 47 20 28 22 30 31 32 2d 31 32 2d 20 35 28 30 31
CLLEERETY a3 I WM 2\ 26 27 M 3IM T IGM Ar £F 57 3

Fig. 6 Hex Edit log data Text storage process

CEBUG (2812-12-8
5 B1:54:57,406]
Logdjwithdongolk
Test [38 Linel N
umber Ling @ 0.
Log Message Test

st =D>.484350%
232225808 . .DEEU
G (2012-12-05 81

TEATET ARV Lana

2634



[ localhostn >

80 81 02 93 D4 65 A6 07 08 83 0a O Oc 0d e 6f

80003008 44 43 42 a1 0g g8 80 g 06 38 60 00 00 0O B8 80
apap20180 a0 28 01 80 fF £f £f ff 00 08 00 80 Sc &f &2 51
B0na3028 | 6c &2 &f 73 P4 e &C &F 67 60 00 DO 00 08 A A0
808020320 06 B8 60 08 8O 0O A0 60 86 08 60 08 A0 60 A8 a0
80003048 06 B8 00 08 A0 6O B0 00 06 68 600 00 00 0O B8 80
aona3ose | 6o BA o 60 MO B8 BA BB A0 AG A0 BO A0 £A A8 A0
808020460 06 BB B0 08 A0 0O B0 B0 06 68 80 08 A0 0O B8 B0
aona307a | 6o BA Ao 60§ BA B BB 60 AG A0 BO A0 £A A8 A0
80802020 06 BB B0 08 A0 0O B0 B0 06 68 80 08 A0 0O B8 B0
aona3ose | 6o BA o B0 MO BA BA BB A0 AG A0 BA A SO AA A0
apap30an 00 @8 00 80 bO 20 60 00 00 60 00 @0 b4 7d 6@ B0
a00030kL9 54 81 60 98 09 30 89 90 84 32 00 g0 ff ff ff ff
Bona30ca | 41 81 00 80 07 SF &2 &4 A0 50 be 2a el 02 bc 71
20003049 25 2c be 24 53 9% T4 6% 6d 65 73 74 &1 &d 76 @0

80003020 | 72 B8 47 66 3b 81 B0 @0 02 6c &5 75 &5 6C 6O B lavel..... DEBUG.
B00030F0 | 00 A8 00 44 45 42 55 47 00 02 74 68 72 65 61 64 .thread.....mal
80002100 | 00 A5 00 00 A0 6d &1 §8  Se 08 02 &d 55 72 72 &1  ..message.Z...Hu
800031160 | 67 65 00 38 00 08 B0 4e 75 6d 62 65 72 20 4c 5 mber Ling : 8. L
80002120 | &2 &7 28 3a 20 38 3Jc 20 Ac &F &7 20 4d 55 72 73 oo Message Test
80003130 | 61 67 65 20 54 65 73 74 20 3d 3d 3= 30 2e 36 35 —>0_63626270773
80003140 | 36 32 35 30 37 3@ 37 37 33 31 32 35 35 31 08 82 13591..FileHame.
80003150 | 66 6% GC 65 4e 61 & &5 00 18 00 00 00 4C &f &7  ....LogdjWithuon
80002150 | 34 Ga 57 63 P4 68 4d &f Ge 67 &F 44 43 54 65 73 goDBTest.java..m
80003170 | 74 2e Ga 61 76 61 B0 02 &6d 65 74 68 &f 64 6O B8 ethod..... legleo
Bonn3180 | 00 BB A0 5c &F 67 4c &f 6F 70 0@ 02 SC 5% Ge &5

B0AAZ130 | 42 75 Gd 2 &5 72 A0 A2 0P 09 0@ 33 30 M@ A3 §3 20..class.[...
BonE31a0 | &c &1 73 73 A0 Sb @M @O 80 02 &5 75 &c &C 7% 51 .fullyQualifiedc
B00B21bO | 75 61 6C 63 &6 6% 65 &4 43 & &1 73 73 4e &1 & lassHame..... Lea
B00021cO | 65 88 15 00 00 09 4c §Ff 67 34 Ga 57 4% 74 68 2d  AjWithuongeDETes
80002140 | &F G2 67 6F 44 42 S4 §5 73 74 A0 02 63 &C &1 73 t..clascHame....
80003120 | 73 4= 41 6d 65 09 15 00 00 00 4c GF &7 34 &3 57 .LogAjWithMenaeD

Fig. 7 Hex Edit log data MongoDB storage process
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