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ABSTRACT

Implementation dual-role network management agent

for wired / wireless hybrid AMI system

HyukRok Kwon

Advisor @ Prof. PanKoo Kim Ph.D.
Department of Software
Convergence Engineering
Graduate School of Industry
Technology Convergence,

Chosun University

In order to construct a AMI system, data transfer from the electronic watt me
ter to the meter reading server is transmitted via the modem and the data conc
entration unit (DCU). At this time, the network between the modem and the D
CU is configured by power line communication (PLC). Remote meter reading on
the power line communication base has restrictions on the distance and speed w
ith which various kinds of noise and limited transmission capability can commu
nicate like the underground section. Also, software that registers a PLC modem,
decides an optimal route, and enables communication is a network management
agent installed in the DCU. In power line communication, such a network mana
gement agent plays an important role.

Where power line communication is impossible in constructing the AMI syste
m, it is possible to use a method of building a mixture of various communicati
on methods like wireless communication. From the era of IoT (Internet Of Thing
s) to the countless end devices, the necessity of management also emerges and t
he path to the terminal is not a TCP / IP network but a heterogeneous networ
k is connected in a complex manner and a server May be impossible to directly
connect to the terminal equipment.

In this paper, we construct a network management agent in a dual structure,

- vii -
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the parent communicates with the server, communicates with the management a
gent of another terminal, acquires the information of the terminal device In orde
r to provide control so that we can implement JAVA based network manageme
nt agent system, we can expect agent effect through experiment and demonstrati

on.

- viii -
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5) TrapRequest : o] HEZ} AA Y <& H
AFE-ghoH22].

6) GetBulkRequest : GetNextRequest® 3 S®S shvpy wbx] ¢y Ho S
o2 wrolx YES A EFy Hofd gaAdoln w2l SNMP v2
AlAlol ) SRR HkEI Hoivks A 3hs 7hA AL

7) InformRequest : 72| A4 ¥ A9 s M= i%‘@f ) AF-E-&het

8) Trapv2 : o|HlE HdolE HE Al SNMP vlie] WAIAE AR&sh#] i
SNMP v2¢] HAAE AbE3te] o]MlE Ho|HE HE g
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9) Report : #EAE o] oW 2/ FHE

o

BRud u A&

rot

o},

[Z2" 2-5]= SNMP Z2EZ op7|exjoltt. ujyAe}t oo]dEZ FAlsh=
2EZ ~"golt}

[28 2-6] SNMP vy A ¢} oo AETLY] Eal 522 e, do]AE9] o]
HE WAAl Trapo 2 ol &S miyAdA &dvh, =8 vy AolA & &
AR Q3 Alol&= Get-requestE L3I o o] E+= Get-response® -5 3t
a8 e AAOID)E 23 Ao+ Get—next-request® L3t o] HE =
Get-response® < H3tth 18]al oo]HES HRE WA Ao Set-request

HS A4dta 1 $HOEE Get-response® 3 2] g},

[kl

s

SNMP OjL|X|HE AE|0|d SNMP OfjO|HE

( oYX e 2|4

oL A[HE O{Z2]A 0]d

h,
i'

WEEETS ‘SNMPDHLHIE QUHE
OjL|R| @um =

i LU

SNMP Of L| X4 < > SNMP Ofl0| M E
SNMP T A]X|
UDP UDP
IP IP
MAC MAC

f(;:,:‘x
S

[18 2-4] SNMP Z2EZ o}7] X
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SNMP OfL| X SNMP HO]|HE
Trap

M

UDP port 162

Get-request

UDP port 161

W

A

Get-response

Get-next-request

v

UDP port 161

M

Get-response

Set-request UDP port 161

\

A

Get-response

[2¥ 2-5] SNMP wju A g} ool dEZFS] H4

obef 18> SNMPvl ZE2EZ F-xo|v, 3 WAl B== SNMP| W, F+ d
A= community ZE=Z do|HAEE HL5H] A wly A A= community S
R s dEsfof do]dETL s2ghtt

ths SNMP PDU Egel w2t 3 FH{7F EAst (b)e] PDU EFY2
GetRequest, GetNextRequest, SetRequest % 37F# °]a, (c)2] PDU EY2
GetResponse ©|™, (d)¢] PDU E}Y2 Trap HloJEHE A%

Eld ¥l &2 whx] 9o variablebindings & =7} &4 3k}
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Version Community SNMP PDU

Cd
-

(@) SNMP message _ -~ 1
= 1
i 1

PDU type Request-id 0 o variablebindings

(b) GetRequest PDU, GetNextRequest PDU, SetRequest PDU

Error- Error-

PDU type Request-id e -

variablebindings

(c) GetResponse PDU

" Agent- | Generic- | Specific- | Time- . .
PDU type Request-id i Hn tap e variablebindings
(d) Trap PDU P |
- - I
- == !
namel | valuel | name2 | value2 nameN | valueN

{e) variablebindings

[29 2-6] SNMP vl PDU Formats

U 2" SNMPv2 Z2EE F-xo|v, 3 WAl d== SNMP| HA, F+ d
A= community BEZ oo HEES He7] YA iy A A= community =
s dEsfof do]dETL w2Fghtt

2 SNMP PDU ©Egel w2k 3 FF/F7F A4 (b PDU B2
GetRequest, GetNextRequest, SetRequest, SNMPv2-Trap, InformRequest 5 57}
A olal, (c)9] PDU EFY2 GetResponse, (d)9] PDU E}2 GetBulkRequest Ul
olHlE oA u AL&3tct PDU BFYHEE wpxuho] variablebindings Z =7} &4

gt
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Version

Cammunity

SNMP PDU

(a) SNMP message _ -~

-

Cd
-

-

-

PDU type

Request-id 0

0

variablebindings

(b) GetRequest PDU, GetNextRequest PDU, SetRequest PDU,
SNMPv2-Trap-PDU, InformRequest-PDU

PDU type Request-id ;E:;?J; IE;LOE‘; variablebindings
(c) GetResponse PDU
. Non- Max- . I
PDU type Request-id et rpei i variablebindings
(d) GetBulkRequest-PDU T - I
namel | valuel | name2 | value2 nameN| valueN
() variablebindings
(219 2-7] SNMP v2 PDU Formats
[¥ 2-7] PDU Type +F
Versionl Version2 S L PDU Type
value
O O 0 GetRequest-PDU
O O 1 GetNextRequest-PDU
O O 2 Response-PDU
O O 3 SetRequest-PDU
O 4 Trap—PDU in SNMPv1
O 5 GetBulkRequest-PDU
O 6 InformRequest-PDU
O 7 Trapv2-PDU
O 8 Report-PDU
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LHAE= rootdll Al AlFEIA, A HA HHoe= [29 2-9]A % iso, ccitt,
joint-iso—ccitt2] 37F4 =7} Atk
iso, ccitt, joint-iso—ccitte] iso =E=0A], e AMHEZE ZAHE org)S 95l
A AREET a8l HY ==+ 136108 SR AE IDE 7HA| AL Utk oA
& EfFF9 experimental == o] B2 Elo|Eo|t}. ofgfe} Zo] internet =
= o= e =8 AeolHrh
- directory : ©] ABEZ & Y52 OSI directory(X.500)5 938l of ¥ th[24].
- mgmt : ©] AEEZ = [ABOA Aot SHAES 803 AL HUH24].
- experimental : ©] A B E#]+= Internetoll A AFAQ 2B AEZS YyELHTH24].
- private : °o] JEEZ = F2 5A AH/R1e LBAEES Yehdr] fl8] AREET
[24].
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Private(4)

[19¥ 2-8] MIB %
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2. EY A #T TA

1 4 24

1) SNMP =fy# : SNMP wU = get, getnext, set, getbulk 52 SNMP H
B HAAE o] dER Hdsta 4l W Ang A ste] ARgAtol Al Al F gt

2) SNMP dJo]dE : SNMP vy A 258 HEHEE get, getnext, set, getbulk
o] SNMP W& WAAE F=a5e] Hasta 2 A%E SNMP response A%
£ A destes 7S AT

3) SNMP ] *Eﬂ ol : SNMP miuA et FdstARt, A Hel o3
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il
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(19 2-9] SNMP Y ES A #g] 7|8 34
2) SNMP ZZA] oo]dE : SNMP oo dEo] thal T2 7|5 Fa3ic)
=, SNMP WlUAZHE = 23S Jo|dERZ HEsti, SNMP oo]dEZE

E] Eo} 2= responseS WU A A T3t A AESh= AS 3%}

SNMP B A|X] SNMP TLA| X]

SNMP Al > SNMP
o L] é 0-||_6|7HE ¥ 0| E
SNMP D A| X| == SNMP Dl A| X

Eg
‘ MIB

[719] 2-10] SNMP ZEA] dlo]HEV} X3+ T4
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3) SNMP o] €& uluA4 : SNMP wlU A 753} SNMP ol o] dE 715 &
T FR

' SNMP 0|5 Sj&
SNMP Of| A| X| | SNMP OIAIX
SNMP | > 22Xt > SNMP
oL 4 . Oo|HE
SNMP DAl Z| SNMP [ SNMP T A| X
o0|HE 7|5

SNMP —
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-

[19 2-11] SNMP °]F 9 wiyA7} £gd 74

4) SNMP &% 444 : SNMP<= IPAIS oldolA &#et7] wiitol IPAIZol 8l
= ARl Bs] S AFEEY 2 dle]dEe] Fetold

ZREZS AHEete] FHlE #EAHRE SR MIBol A7 #gfshH, wiyA
Z5EH SNMPHA A S5l th&3t7] 93k doldE 7ss FAll s
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SNMP AL Tojome T T e “331}3115
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SE0|UE
7IE
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[1¥ 2-12] SNMP v ES = @ 23 4
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2. ALA-AHE & &Y MIB +x

(1) MIB +=
AGLdAH1R & we dolHdENM Age= MIBT %+ [1H
Private 9o kepco LEAEE st} Rt 1 3¢ Z4F HJRES 1f3)

wEol A AHgsta ek,

o D> Cerer D Cengs D

kepco(29408)
plccommonmib{1) integrationmib(11}

Commene) Cretoe) Caroeos Gt

[1¥ 2-15] AMIA =% & #2] MIB +%
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obgl ¥ IntegrationMIB OID(1.3.6.1.4.1.29408.11) 3}¢1 +x& ZAstAl &
3kltl. Common, Interface, Protocol, Specific % ZA 47I1A = FEIF O
Interface MIB 3}9 el Ethernet, Serical, PLC 5 & 37[A& &3} PLCRE® A
HE o] PLC 399 AA #Ase= s g}, 28y o 2= A4 5 732
e A me ARE A #ed F e Fxolv #74 EF AW
A ALt AsiAdE oAy 7HA FAMAY BYl ARES A T 5 AEF

MIB HAE &tofof & Aot}

IntegrationMIB

Common(l)
Configuration(1)
Fault(3)

Interface(3)
Ethernet(1)
Serial(2)
PLC(3)

Protocol(4)
L snmp)

——— Specific(5)

L DCU(4)

[29 2-16] AMIA =8 @ 2] IntegratonMIB %

_27_

Collection @ chosun



3. AFLAAA ¢ By vEAI 74 BH

AGAA AR 20E SNMP HENZ B 74 $4E (28 21749 SNM
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(1) MIB Model and Structure
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root

iso(1l @ joint-iso-ccitt(1l
ccitt(0) 0 ) (1)
gorg(3)
dod(6) internet(1)
mgmt(2) snmpv2(6)
experimental(3) private(4)
mib-2(1) enterprises(1)
) kepco(29408)

pleccommonmib(l) @ integrationmib(11)

common(l) interface(3) protocol(4) specific(5)

[1¥ 3-6] OID9] Hierarchy Tree[25]

- KEPCO Managed Object : St=r A& FALo A AL&5] = 2 @@= #e] 7
A [25]

- Common Information : 4 @3z 2

[t

(Ethernet, Serial, PLC 5)Z A 9] 3lt}[25].

- Protocol Information @ to] ¥+= FATFLEX7} AFste ZZEZF(SNMP
) AEE Ao 25]

- Specific Information : A FAF A GEG X vt AT = 54 AHRE G}

[25].
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(2) Object Identify Structure

kepco¥ mib 3t¢lol =3 MIBC IntegrationMIBE [18 3-7144 A9 3t
olgfl mib< 7] £9F LEPLCEHE Y 3344S FA8H7] 184 Common, Prot
ocol, Specific %<9 ¥} Interface o Ethernet, Serial, K-PLC(12%PLC) 52 W
74 §lel ARg3tal, HPGP, TVWS, ZigBee, Wi-SUN, NB-PLC(A&PLC)E 57}
ot

IntegrationMIB

Common(l)
Configuration(1)
Fault(3)

Interface(3)

Ethernet (1)
Serial (2)
K-PLC (3)
HPGP (4)
TVWS (5)
ZigBee (6)
Wi-SUN (7)
NB-PLC (8)

Protocol(4)
L snmvp)

— Specific(5)
| DCU(4)

(28] 3-7] OIDY] Structure
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N 2o disiAl A skt
(1) /W 274
[¥ 3-1] H/W 37
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RAM 1GB RAM
Flash 4GB Flash
Linux 3.4.39
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O/S ;:H;QT ;3?;:,5-‘“‘ PREEMPT Mon Feb 15 11:11:47 KST 2816 armv7l armvTl armv7l GNU/Linux
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[# 3-2] S/W &4

&G A A

2] %= 2~ 34.39

JDK version

jdk-8ulll-linux—-arm32

R

M 27 (IDE)

Eclipse Java EE IDE
Version: Mars.2 Release (4.5.2)

snmp4j version

2.5.3
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Collection @ chosun



SABZA O] ip¢ portd BE U EHFE o] 5994 ArrayList o AFg = 1
ArrayListE doBulk "IN EE s&A A= dH 128 e FABSAZR
H MIBAEE +3% F configxmlol A Belgt =3 F7]%F sleepdt

SHE oeF YT T UE ST

=
=
=
=

o
&
)

v

SAEX E5EE o =4

L 4
SABCIX] HY ofL} THH

N

h 4

2alX] ==
e doBulk class 34 mg_ I:!H-lj_r
LAY o R ]

Sleep Interval

|

[72¥] 3-10] GetBulk class =A%

+ [29 3-11]2 TABREA IR 5 AAA & we dolH +3 A e
& 3+ doBulk classoll gk A o]},

%41 Bulk modes A7Asta, HAazw HE 2Fsh= JlFs 100702 A6,
MIB¢| OID7HE Hof 100714 dAFst=s dAdr. 22l A% A Zsts OID
He & A4S & SABEA 83 ¥9S A5 28 FABSAE A

P

100719 OID HlolEl & gEgttt ©] 100719 OIDH OB & 3y ¢jo] 5o 4]

g AEE DCUN)S] MIBel A&get. o7 & WHel 4 22 i

=1
BE A Al Eud mixle o g % OIDHEE AFstal lvhrt A7]A
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$H ohg 10012 2qslok shnz vhx v oDy
Aol dole £3 WL AFwTh ol@A el &

FA% Fol= FHlaE TR AYdh

Bulk mode 4%

h 4

OID Hf2IH

A J

o
[
i

Bulk Gjojg =4

v

= olD 24

v

-0

=41 T3] fﬂ| E{Ejo|~ . N &

B . FiLl .

ohE g = og S
Y

2IeH o]~ B2 mieh HE

[2¥ 3-11] doBulk class <=4 =
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V. 49 % 23

gl

d

o

gk WA V1] W de] dedEERT
olE 59 A4S HFsr] 98 SABE A = MIBA R ¢ DCUC
BARE wilsto] o

A T EelEe W #d ARES 7P14% T A=A Adsa.

G

oraclecom 2 -« G El.wa Archive Downloads - .

0
0

8u121

You must accept the Oracle Binary Code License Agreement for Java SE to download
this software.

t L Ag t (® Decline Li Agr s
Linux ARM 32 Hard Float ABI 7786 MB ® ik-Bu121-linux-arm32 vip. hilt lar gz

Fat=l] T

G ] L

Linux x86 162 41 MB £ dk-Bu121-linux-S86 rpm

Linux xB86 17713 MB & k80121 linux-i586 tar gz
Linux x64 150.96 MB ® jak-Bu121-linux-xB4 rpm

Linux x64 174 76 MB ® |dk-Bu121.linux-x04 tar gz

Mac OS X 22321 MB & |dk-Bu121-macosx-x64 dmg
Solaris SPARC 64-bit 130 64 MB ® jdk-Bu121-solaris-sparcvd lar Z
Solaris SPARC 64-bit 99 07 MB # jik-B8u121-solars-sparcvd tar gz
Solaris x64 140 42 MB & jdk-8u121-solaris-x64 tar Z
Solaris x64 96.9 MB # jdk-8u121-solaris-x64 tar gz
Windows xB86 18636 MB # jdk-8u121-windows- 1586 exe
Windows xG4 195 51 MB & jdk Bu121-windows-x64 axe

Back o fop

[29 4-1] JVM U 2E AlolE
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agla e RES DCUC HAMEA Ya, [19 42149 45 ¥

E 192168 1010022 - root@linaro-alip: shomelinaro T - im] = |
NsE S0 EPE MND T EEWH
root@linaro-alip:/home/linaros 1s -1 -~
total 88292
Hruxr-xr-x 2 linaro linaro 4096 Sep Deskton
druxr-xr-x 2 linaro limaro 4596 Sep Templates
drwsr-sxr-x 18 root root 4396 Sep et
Frexr-xr-x 1 linaro linaro 257157 Sep hytbsrid_dou_inst
~rwxr-xr-x 1 linaro linaro B1562428 Jan Jodle- B 11~ ] i
drwxr-xr-x 2 root oot 4096 Sep ¢ ty
~rwxr-xr-x 1 l‘maro Iinaru 374832 Sep
drwxr-xr-x 3

root®l inaro-. alln .-’Mne-’hnarol
ddk1.8.8_111/COPYRIGH

tar: jdk1.8.8 11‘I.|'tﬂF"(RIGHT time stamp 2816-89-23 09:15:33 is 222826226_583779599 s in the future
lidk1.8.8_111/LI1CENSE
tar: joki.

B.8_111/LICENSE: time stamp 2616-89-23 89:15:33 is 222826226 581992799 s in the future
11/READRE . htm]

dk1.8.68_111/README .html: time stamp 2816-89-23 09:15:33 is 222B26226.581084799 s in the future
ddk?.8.6_111/THIRDPARTYLICENSEREADME . txt
ar: jdki.8. a_'l1}!1H]RDPIHT\"LI(EHSEREM Jtxt: time stamp 2016-89-23 §9:15:33 is 222826226.572661699 s in the future
jdk1.8.8_111/bin,
dk1.8.0_111/bin/jarsigner
tar: .B. IE:_;T}J?in-‘jarserr: time stamp 2076-09-23 99:15:34 is 222826227.5710715799 s in the future
dk1 11 ninje
tar: LB.8_111/bin/xjc: time stamp 2016-09-23 09:15:34 is 222826227 569972699 s in the future
k1 11/bin/pack2p@
tar: j BLE_111/bin/pack206: time stamp 2016-89-23 @9:15:34 is 222826227 568955599 s in the future
dik1.8.8_111/bin/javac
tars B.8_111/bin/javac: time stamp 2016-89-23 @9:15:34 is 222826227.5679140899 = in the future
Wkt 111/bin/java
tars LB.8_11/binfjava: time stamp 2016-89-23 99:15:34 §s JI28I6227.566885899 s in the future
k1 11/bin/ javap
ar: 8.8_111/bin/javap: time stamp 2816-89-23 B9:15:34 is 222826227.565838599 s in the future
jdk1 11/bin/wsgen
tar: (B.B_111/bin/wsgen: time stamp 2016-89-23 09:15:34 is 222826227.564835099 s in the future
dk1. 11/bin/unpack280
tar: AA.0_111/binfunpack208: time stamp 2016-09-23 89:15:38 is 222826227.556672999 s in the future
ldk1 11/bin/keytool
tar: .B.8_111/bin/keytool: time stamp 2016-89-23 89:15:34 is 222B26227.558230799 s in the future
k1 11/bin/jos
Tar: .8.8_111/bin/jps: time stamp 2016-09-23 89:15:34 is 222826227.549871499 s in the future
jdk1. 11/bind jstat
ar: .B.8_111/bin/jstat: time stamp 2016-89-23 @9:15:34 is 222826227.549581399 = in the future
AR 11/bin/jcmd
tar: (B.8_Nt/bin/iomd: time stamp 2016-89-23 89:15:34 is 222826227.549281699 5 in the future »

(29 4-2] DCU(W)ell JVMA A A

gSozs o= AR JAVAZE AdE = AEH Yete/profile’ 3¢
4-314 ¥ PATH A7A4& F7kghvh. Lgal javaZl A&k = HA
javat{ do] ‘1.8.0_111'¢] st&=A] g1gt). o] & A DCU JAVAZE &8 + 9
% JVM< AAstal SH4AAES vhe] ekaith

filo

ooy

ro

ol
o2

_44_

(“)Collection @ chosun



& 1921081010022 - inot@iinam-alig ~ VT = o ¢
| HHE STE STE WD B SERH
[ Vndas -8

froot@linarc-alip:~# cat fetc/profile

P Jetdun}fl!e. system-wide .profile file for the Bourne shell (sh{1))
and Bourne cospatible shells (bash(1), ksh(1), ash{1), ...).

L [_“saa 1 88 [ "SBASH® 1= “/binssh™ |:

then
# The hle bash bashrc already sets the default PS1.
# PSI="\hi\e\§

if [ -f fetc/bash._bashre |; then
. fetc/bash.bashre

|
i# The default umask is now handled by pas_umask.
w See pam_umask(B) and fetc/login,defs.

lf [ -d fetc/profile.d Iz

tor i in fetc/orofile. r:l.-'- ah do
it -rsi it
§i

g.(Erl PATN:!PITEnﬁrI,]gﬂ .B.8 111/bin

Java version
Dava(TM) SE Runtime Environsent (build 1.8.8_111-b14)
Dava Hntﬁwt{ﬂla (hcﬂt Vil (build 25.111-b14, mixed mode

roott! maro-al in:—s

(19 4-3] 874 A4 2 JAVA WA &2

Ry R,

flo

e ol 9

3 Ao},

m&‘it

uo].

i

2] oo]HE olZHAoldE Ve F ZRAME 2

RS p=.

B 132168.10.100:22 - root@linarc-alip: /kdn/bin VT

0 FTE ETQ ANQ BW E=E2RHE

root@linaro-alip:/kdn/bin# ps -ef | grep NmsAgentKdn.jar

root ,26870 1 8 15:42 pts/1  00:00:83 java -classpath ./NmsAgentKdn.jar:./snmpdj-agen
t-2.5.3.jar:./snmp4j-2.5.3.jar:./log4j-1.2.17.jar com.kdn.nms.Agent

root 26893 26850 O 15:43 pts/1 00:00:00 grep --color=auto NmsAgentKdn.jar
root@linaro-alip:/kdn/bing [

- o x|

~

(17 4-4] JZg Aol 22 A~ 7|5 &9

-

gk
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[eig
=

[22¥ 4-5]% DCU(H) °% 9
2 o] MIB o8&

i
t%}

vk

ool AEs} F2 5o e F7Ana
FA sl AgsHe 2 sl

B 1921681010022 - root@linaro-alip: fkdn VT = o ® |
NRF FTE ST WD B S8V

01D [1.3.6.1.4.1.79488.11.3.3.7.1,18. 14724845, 5245999, valuelB], type|Integer3z] ~
OID [1.3.6.1.4.1.29488.11.3.3.7.1.19.14724845.2115], value[8], type|Integer32

01D {1.3.6.1.4.1.29408.11.3.3.7.1.19.14724845.2116], value a , type|Integer32

OID [1.3.6.1.4.1.29488.11.3.3.7.1.19.14724845. 2139, value(B !rae Integer3z

010 [1.3.6.1.4.1.29488.11.3.3.7.1.19.14724845 5245999, value[®], typelInteger3z)

OID [1.3.6.1.4.1.29488,11.3.3.7.1.20.14724845 2115, value|08: BB 96:00:00:00:90:06:00:06:00:00:00:00), type|OCTET STRING
OID {1.3.6.1.4.1.29488.11.3.3.7.1.20.14724845.2116], value|00:00:00:00:60:00:00:00:00:69:60:00:00:068), type[OCTET STRING
01D [1.3.6.1.4.1.29488.11.3.3.7.1.20.14724845.2139], value|00:00:66:00:00:00:00:00:00:06:60:00:00:60], tyne OCTET STRING
010 [1.2.6.1.4.1.29408.11.2.3.7,1.20,14724845,5245999 ], value[00:00:00:00:00:090:00:00:60:00:00:00:00:00], type[OCTET STRI
NG

OID {1.3.6.1.4.7.29488.11.3,3.7.1.21, 14724845, 21151, value|6], type|Integeri2

OID [1.3.6.1.4.1.29488.11.3.3.7.1.21.14724845.2116], value[8], type[Integerd2

01D [1.3,6.1.4,1.29488.11.3.3.7.1.21,14724845 . 2139], valuel8] type|lnteger32

OID [1.3.6.1.4.1.29488.11.3.3.7.1.21.14724845.5245995 |, vajue[@], type[Integer3z

OID [1.3.6.1.4.1.29498.11.3.3.7.1.22.14724845.2115], value[8], type|Integer32

OID [1.3.6.1.4.1.29408.11.3.3.7.1.22.14724845.2116), value[8]. type|Integerd2

OID {1.3.6.1.4,1.29488.11.3.3.7.1.22.14724845.2130], value[8], typelInteger32

OID [1.3.6.1.4.1.29408.11.3.3.7.1.22.14724845.5245909 |, valuelo]. type[Integer3z]

OID {1.3.6.1.4.1.29488.11.3.3.7.1.23.14724845.2115], value{8], tyne Integer32

0ID [1.3.6.1.4.1.29408.11.3.3.7.1.23.14724845.2116], value[0], type|[Integer32

OID {1.3.6.1.4.1.29488.11.3.3.7.1.23.14724845.2139!, value(8], type[lnteger3:z

0ID [1.3.6.1.4.1.29488.11.3.3.7.1.23.14724845.5245999 ], valuel8], typelInteger3z]

0ID [1.3.6.1.4,1.29488.11.3.3.7.1.24.14724845.2115], value|B], tvDe Integer32

0ID [1.3.6.1.4.1.29488.11.3.3.7.1.24.,14724845.2116], value[8], tvpe|Integer32

0ID [1.3.6.1.4.1.29488.11.3.3.7.1.24.14724845.2139], value(e], type[lnteger3z

0ID [1.3.6.1.4.1.29488.11.3.3.7.1.24.14724845.5245999 ], vajue(@]. typelInteger32]

0ID {1.3.6.1.4,1.29488.11.3.3.7.1.25.14724845.2115], valuee], tvae Integeri2

0ID [1.3.6.1.4.1.29408.11.3.3.7.1.25.14724845.2116], value[8], tvpe|lInteger32

01D {1.3.6.1.4,1.29488.11.3.3.7.1.25.14724845.2139], value(@], typellnteger3dz

0ID [1.3.6.1.4.1.29408.11.3.3.7.1.25.14724845.5245999 |, valuel6], type[Integer3z]

0ID {1.3.6.1.4.1.29488.11.3.3.7.1.26.14724845.2115], value8], trae Integeri2

0ID [1.3.6.1.4.1.29488.11.3.3.7.1.26.14724845.2116], value[8], tyoe Integer32

01D {1.3.6.1.4.1.29488.11.3.3.7.1.26.14724845.2139], value(6 pel Integer32

OID [1.3.6.1.4.1.29488.11.3.3.7.1.26.14724845.5245999], va [a] type!integeﬂz]

0ID {1.3.6.1.4,1.29488.11.3.3.7.1.27.14724845.2115], value|00:60:00:00:65:00:90:00:09:00:00:00:00:06], type[OCTET STRING
0ID |1.3.6.1.4.1.29488.11.3.3.7.1.27.14724845. 2116, value|00:00:00:00:00:00:00:00:00:00:00:00:00:00], type|OCTET STRING
01D {1.3.6.1.4,1.29488.11.3.3.7.1.27,14724845.2139], value[80:60:00:00:09:60:00: :00:60:00:00:00], ], pe|OCTET STRING
[1%0 1.3.6.1.4.1.29488.11.3.3.7.1.27. 14724845 _ 5245999 |, va M[BB:GG:EB:BG:GB:BB:B B9:00:00:00:08:08: BB tylxl[)('l'ET STRI
NG

0ID [1.3.6.1.4.1.29488.11.3.3.7.1.28.14724845.2115], value|8], type|Integeri2

OID {1.3.6.1.4.1.29488.11.3.3.7.1.28,14724845. 2116, value[8], type|lnteger32

OID [1.2.6.1.4.1.29498.11.3.3.7.1.28.14724845.2139], value(8 1ya¢ lnregerlz

0ID {1.3.6.1.4.1.29488.11,3.3.7.1.28.14724845,5245999 |, va ue[e type| Integer3z]

==
[2%] 4-5] DCU(AN) o5 9% & &g do]dE &4 21

ofgf 1¥E FAEEA MIBYES 1 FAXRAAS] MIBHXEE DCUM)A
= ol 9 W #e dojdElA £ AIkst wlaste] g LA sh=A
AT 23 ASS fdA JAHPCE TAERSAAC A3 Adsta FAHARBA
of FAAM skl RElEel Wd ARE HS Alojst= W dE olojdEd HE
sto] B #Y ARE A5 I Ads 9% adeln v AHPCE DCUA
A3 AAsta ol 9 W we dejdEd &t ¥ #y YRS HE A
O A LEF et Hole AAY F Ayt dAske As SHEdth

(“)Collection @ chosun

_46_



DCURN9| olF A& 3 #¢
SABZA A o] BE] QIE H o]~ PR
Aol HE A &g e ol HH

o & ooy ZTe0em: o
.3.1.1.1. 147248452113 14724845 .1.3.6.1.4.1.20408.11.3.3,1.1.1. 1472484521130 14724845
3. 1.1 1. 14724845 21182 14724845 1361 4.1.29408.11.3.3. 1.1, 1. 14724845 2118 14724845
3.1.1.1. 14724845 21270 14724845 S1.306.1.4.1.29408. 11.3.3. 1.1, 1. 14724845 . 2127 . 14724845
3.1.1.1.14724845_2146: 14724845 1.3.6.1.4.1.20408.11.3.3. 1. 1. 1. 14724045.2148: 14724845
23111, 14724845 21500 14724845 1306, 1.4 1. 29408, 11.3.3. 11,1, 14724845 2150 14724845
3,101, 1. 14724845 10738371 14724845 J1.3.6.1.4.1.29408. 11.3.3.1.1. 1. 14724845 10738371 14724845
3.1.1.1.15225196.438283: 15225198 1.3.6.1.4.1.20408.11.3.3. 1.1.1.15225196.438283: 15225198
3.1.1.1.15725198.4382B4: 15225198 1.306.1.4.1.29408.11.3.3.1.1.1.15225198.438284: 15225198
301011, 15225198.438295° 15225198 J1LB06.1.4.1.29408.11.3.3.1.1.1.15225198_438295- 15225198
3.1.1.2.14724845.2113: 2113 L1.306.1.4.1.29408.11.3.3. 1. 1.2, 14724845.2113: 2113
3.1.1,2.14724845.2119: 2119 L1.3.6.1.4.1.20408.11.3.3.1. 1.2, 14724845.2119: 2119
ST 1.2.14724B45 21272 2127 13614125408 11.3.3.1.1.2._14724B45_ 2127 2127
3.1.1.2. 14724845 2146: 2146 S1.3.6.1.4.1.29408.11.3.3. 1.1.2. 14724845.2146: 2146
3.1.1.2.14724845.2150: 2150 .1.3.6.1.4.1.20408.11.3.3. 1.1.2. 14724845 2150: 2150
23, 1.1.2. 14724845, 1073837 1073837 S13.6.1.4.1.29408.11.3.3. 1.1, 214724645, 1073637 1073837
3.1.1.2.15225198. 4382683 438283 S1.3.6.1.4,1.29408. 11.3.3.1.1.2. 15225198, 438283 438283
3.1.1.2.15225198.438284: 438284 L1.3.6.1.4,1.20408.11.3.3.1.1.2. 15225188, 438284: 438284
23.1.1.2.15225196_436P95: 438295 1.306.1.4 S11.313.101.2. 15275198 438295 438795
3.1.1.3. 14724845 2113 20170609142900 3 1.4 3.1.1.3. 14724845 2113 20170609142900
3.1.1.8.14724845.2119: 20170609 142800 3.6.1.4 3.1.1.8.14724845.2119: 20170609 142800
3.1.1.3. 14724B45.2127: 20170620183000 3.6.1.4 3.1.1.3.14724B45.2127: 20170620183201
3.1.1.3.14/24845 21467 20170609142901 L3.6.1.4. 3.1.1.3. 14724845 21467 20170609142901
3.1.1.3. 14724845.2150: 2017060142901 1.4 3.1.1.3. 14724845.2150: 2017060142901
23.1.1.3. 14724845, 1073837 1.4 23.1.1.3. 14724845, 1073837
3.1.1.3.15225198. 438283: 3.1.1.3. 15225198, 438263:
3.1.1.3. 15225158 438284: 3.1.1.3.15225158_438284:
3.1.1.3.15225198. 438295: 3.1.1.3.15225198. 438295:
3.1.1.4.14724845_2113: 512 3.1.1.4.14724845_2113: 512
3.1.1.4.14724845.2119: 512 3.1.1.4.14724845.2119: 512
S3.1.1.4.14724845 21272 512 3.1.1.4,14724845 . 21272 512
3.1 1.4, 14724845 2146 512 3.1.1.4. 14724845 2146 512

(29 4-71 % ¥ Alz=" fyAz5E DCUR) ol 94 & v o]
EoA W #e RS 235l AT HolHE sl HolFa
DCU ID & 7|24 E= & do|dES 4474 gdolA AHod H&S Hof
AaL, stebi-iEe] DCURHF-&E] = CPU AHEE 2 vl AMEE 52
Hor & do|dETZE FA8te] 753 FEolvh [19 4-8] 3= DCU ¢
2= default® AAT FHe HolFa itk
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‘ KNMS Manager 2016 v1.0S - [DCU (lineaptdcuiptime.org:161))
§ D¥E 27y LE3@ DWESD W S2¥H
PHIEN.. | o7 [PDCU M FPLCEH FW ZIHOIE,,

B O|HE(SNMP Trap) H01...

[DCU BH]

[DCUTE EY] gacia 400 DM (Ethemet) 85 AI2IZ(Seriah) ¥ DCU B ZIM0IS

Yavz s M@ 0117021234567

#ROSMW/FW) |Linux 3439

[DCU 2]

£346l / 2E1Y |1 - Normal Operating

BPS(Z/I22S) 67,156 Bit/Sec

49 |KDN-DCU |
pcuip [DCU_KDNOI |
|[136121110 ]
| [HWVers. @2 | (170210 ]
Oms
] |52!59 Bit/Sec _
el R~ L O

LH2E/DO0OR [Is C

1 - CLOSE

HEIH/EH

0 - Normal

[29 4-7] DCU 7] &4 1 1

- a8 x

-8 x
@g/ 2gws [AMI-DCU | [M0012351556 ]
1P/ wan mac |192.168.0.100 | [0050:C2FF74:75 ]
SNMP RI-BE Vi ]
SNMP Trap Mg | 192.168.0,100:161 [@]

[DCU 2Ax]

cpu/meal [80% [®] 0% 2
BPS(2/Cte) [230 Bit/Sec [®] [1206it/Sec [@]
gs gn/cn (€ [@]FeE &2

[19 4-8] DCU 7124 X 1
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obg) 1YL FTAEH
46T = B9
71% o & MIB%

o 2o Ans 3

3 E5yn 53] #2PLC 29 ATt
g, ol= & oe]dET} F
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MAC T4 Parent Mac I BE Repeater 24 = B

@ECAEED0:62AC  00B0.CLFFT488  Master Disable  Active Mormnal Device
EQ:AEED:OD0B:C  EDAEIED:IDGZAC  MGW Disable  Active Normal Device
B EC:AEED:00:08:67  EO:AEED:D:62AC  MGW Disable  Active Normal Device
B EDAE:ED:ON:0BEC  EDAEED:DGZAC  MGW Disable Active Normal Device
@ECAEED 106283 0050:CZFFT480  Master Disable Active Normal Device
BEQ:AEED:00:08:4D  EO:AEED:ID62B3  MGW Enable Active Normal Device
EQAEED:00:08:62  ED:AE:ED:00:084D  MGW Disable Active Mormal Device
@EVAEEDSDOCOF  0DED:C2FFT484  Master Digable  Active Normal Device
EO:AEED:00:085B  EO:AE:ED:S00COF  MGW Disable  Active Normal Device
B ED:AE:ED:00:08:63  EO:AE:EDSOOCOF  MGW Disable Active Normal Device
@EQAEEDSNOCE  (0ED:CLFFT4SC  Master Disable  Active Normal Device
EQ:AEED:D00BSC  EDAEIED:S0:0CIE  MGW Disable  Active Normal Device
EO:AEED:00:08:50  EO:AEED:S0:OC:IE  MGW Enable Active Normal Device
BJEQAE:ED:00.0868  ED:AEED000BSD  MGW Disable  Active Normal Device
@ELAEEDSROCT  00:00:00:00:00:00  Master Disable  Active Normal Device
B ED:AE:ED:00:08:55  EO:AE:EDS00C:T  MGW Disable Active Normal Device
BAECAEED0006:68  EDAEED:SDOCITT  MGW Enable  Active Normal Device
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» MEH pLCRYE: ECAEED-00:08:4D [E1Y: MGW, HH: Active] (1)

Total Number of Alloc

AlTxRx)

[19] 4-16] PLC E¢ 53 HAH

_53_

Collection @ chosun



-

= ole A% W #e doldE A¥ Aol He] A= DCUsS 9 S
gl 4uE %= 7153 DCU
=8 T/ BEUHY st 1 Ads #e AR
TAATE & g vk B3 284 4
Hed AuEo] daiA MWy uA SomiE FH 23 2 St 1
Aas dAEshe 7lee T8 FdAT g [29 3-2]9 vEHT 7=
A4 DCUZSI 9t shele] MEAS Zelsto] MuoA STABSAHA 244

ol Brbed AHlelA TABIA 9l RlEe ¥ BE AREAAE A

Hel A A5ol bsde FUstarh

_54_

Collection @ chosun



B. MIB dlo|f &3 && 43

T oRA AgeRE 2 4o MIBUolEE o] U TABAZRY &
& e} dbe] DCURRYH F=3 =

HS Y3 wo YEYI FAEE (29 4-17]3 2rh AF wHe

el AelA 7 #E odlo]HEZE FAl H e FAEIA 120EZFE F #e
MIB dlelHE FH5gth 28a 7 HARZ o598 ¥ #e ooHdE

A oln] £ Eo i MIBHOIE S AMHZEEH olFod 7
g4 = 2= DCU 1H25E & 2 o MIB HlolEHE H535te F ZAA4E n
Acia=y

o3 7 Bl oolWE AHg W
B
5 a
: 2)
(1 ~ AR e
: " : e
: ) - 5 _ :_:I "-‘__\
| o I i |
~ | | N X | | | == —
] 1 NMS- v NMS-
NMS- _ NMS- Agent T 1 T pgem
Agent 120§ “  Agent
[1% 4-17] M ESZ 4=
[} 4-1] MIBUlolH 5 && A% 23
A3 4 FANHAZ | $FBAZL | 2847 | Ro] M T
DO71& w4 23:07:13 23:08:07 54
°F 1/3
QoFsel i =] olo|HE WA 10:03:59 10:04:15 16
— 55 —

Collection @ chosun



SLFE LTSRS,

147248455 g etz .

SALLATIA0AS ATA8000 ), valus[i], M
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10:03:58.76€] [INFO] In onfig Loading success.. .

42 87/0% 1 8,767] [INFD) ODCU NMS Agant Btart IP[192.168,0. 1

43 [2017/07 [INFO] DCU NMS Agent Stare... IP[192.168.0
27/07/05 10:03:59.217] [INF0)] Optional MIB Infomation added..,

[INFO] EDH XMS Agenc

3
3

[IHFQ] Master Modsm 4724845.1073836], value(l],

43 17/07/0% [INFD] Master Modsm : L 14724845, 1073643], valus[1l],

49 17/07/05 10:04:13.876] [INFO] Master Modam : 1.14724845.524559¢ waluall],

50 5 10:04:13.877] [INFO] Master Modem : 1,14724845.5245874], value[l], Mac[Ed:AE:ED:50:0C:16] .
51 10:04:13.878] Mastar Modsm : 14724845.5245975], value{l], Mac[EQ:AE:ED:S0:0C:17].
52 Master Modem : <14724845.52455976), value{l], Mac|[Fd:AF:ED:50:0C:18],
53 Mastar Modsm @ 4724845.5245977], value{l], Mac[ED:AE:ED:50:0C:159].
54 Masrer Modem : Mac [EQ:AE{ED:50:0C:1A]
5% Master Modem : s243339], Mac[EO:AE:ED:50:00:27] ,
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Eridge [192,1€8.0 ! gerBulk end. ..,
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