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Abstract: Network Traversal with Mobility (NTMobile) has been proposed as a technology that provides
both IP mobility and End-to-End connectivity in IPv4/IPv6 networks. Since NTMobile-based communica-
tion establishes communication connections between end nodes and multiple original NTMobile servers, it
is necessary to investigate all the servers involved in order to determine the cause of a failure. Therefore,
there is a concern that the monitoring burden of NTMobile will increase when operating in a large-scale
environment or during development. In this paper, we propose a management system for NTMobile servers
using Zabbix, an integrated monitoring system. By introducing a process that visualizes information
cached in the memory of NTMobile servers, we have realized a method of monitoring internal information
of processes that cannot be managed by standard Zabbix. As a result of operation verification and evalua-
tion in a virtual environment, we confirmed that the proposed method can reduce the work processes and
time involved in server management.
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bile A OMIIZ BV CEENFELE L 726, EHEIL D
ANV 572 DC R RS BHFE L, & sk
EDOEHREIE L TR 20BN DY), T5—DERE%E
BICH 2 BT 2B end b, FD72©, NTMobile &%
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BN — NERFRIIIER ICEETH 5.
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Fig. 1 Overview of NTMobile.
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Fig. 2 NTMobile communication sequence.
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2.4 EABRICHITZEREE
NTMobile % FEEFi TOEM 2 fHE L 7254 5

BT, UTIORTHENESEING.

(1) NTMobile #§ 5 O IIZ T T — A% 4E LA,
F—=NNYE— T 7L RARTV, RLORELZITH
VENBH L. 2, NTMobile (230 { @13 DC %
RS %5 L C NTM i oK [ 0 15 #2 #% & W58 5 % 72
O, EEHCHD SN D 0 7 BB O — NN
TLEYH. 2070, = "EHZIEBOY —
SursEREL, EEALETHET LLEND .
512, XFHNC L B EHRD 720, BEREDTE TR
OREL LR 2 -~V -FEOBELH 5.

(2) BEEFEAROFEREFEIH H 2 BRSNS RE LT
AEY EORIHFEL, Y= NEHENSRT 5720
IZAE) Y TN EAT ) LEFD L. EEFEATERA
DIHFERFIZHB T, RSAHFFDY L — 7 — 7 IVidEfE
REFE OB ZAT) BICHEHZEHRTH 525, €Y L
DMRNAFIET B 720, AT 2 ET 5.

(3 )RS (Z#f5 D H#k % 4T 9 72 @ |2 NTM ¥ K & UDP
bRV EREST D0, BERIZZ T AT VAR— |
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GKEIREEIZ & 5 54, UDP b & 4 & FrfiiE e

53



IBMAIBF R/ TV 2N T T 712X Vol.3 No.d 51-59 (Oct. 2022)

FTAHEIENTERV, LML, My rIUEERERE
T DCIETRTORS VB FEEDHE Y 24 TH §E % UDP
R— I FEFORMALELTBLT, FENISGERL
ZZRSICH LT Y AIVEEEIRIRZ %5728, RSD
REICL> TR T — 2R AW RN H A, F
72, DCTida s A4 > LCwh NTM R ICxH LTI
BIP 7 FLADE N B TR b A VEEIERO%EE
% EONME AT 720, B TICH S NTM kKB
DI X BERMIZ & 0 WFRIE DSBS Tl &
N5, oz, % RS THEHATEEZR UDP K— M
FORERERDCIZTO s A v LT\wAh NTM UK % &8
TLUENDD.
3. BREVAXT L
3.1 BRI XFLDEREIE
24HITARLEARICBRS SN IHELTEE 2 C,
NTMobile ¥ — O EER S A T AL ICHZY, ¥
A T AESEH OE O F-H % NTMobile HAADH — ¥ A i
HIRT 2B 2 A L LT, AT TFRROZEM %
TS WENH L EE R T
SE O DER A A BE
NTMobile 1 DC X RS 254 v b — 7 HEIZG LT
SIERECTE SN B 728, EHERR & IR O E AR
BARSTEDLZ L RWNETH .
EREERT -2 ODNEFEPHBZ &
BEAUH O & 2 @ F 08 % f/NNRICT 5
728, BEBUEHRIUS O R HUS )7 % Flk 2 EIT
ELZENEETHD.
IPv4/IPv6 RBTEIRIE T CHERT — 2 DINEH FIEE
DC % RS (& IPv4/IPv6 2MRAE L 724 v b7 — 7 B
TIBWCTHBIICEE SNL 70D, BEENRER D
B3 BB Bfe vy PT— 21285
FTIETEX LI EDPWETH L.
NTMobile ¥ 5IEB DEZtR H A] BE
VAT LY = AERER Y AT LG AR 7 L
B 72 BEARIE H DA &, NTMobile TEFH &1 5785
A—FRXE) FIZF v v ¥ 2 ENDHEER D B
TELILIZWHETHA.
BERL HAEGRER ICHIEHIEE
NTMobile I ZIREMFEEETH Y, 4% Frikier
FEINLZENTHENL., I, BEHNE%E
WETAHETHERT Ty v 74 — 2 HRICEE %
MR CEBFTEPEE L,

3.2 REVZATLHBRE

31 i CmR L7z ERFIHE A2, NTMobile ¥ — \# D
MEEMRY AT AR WET D 72012, Zabbix ZFHT 5.
Zabbix [11] &%, * v N7 — 27 FIZGHT % Bt Sb%
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LA TH 5D Zabbix Agent & LB R — N~NEAT 5.
F 72, Zabbix Agent ASHUIS L 72 BB 2 ML L A4S 5
% Zabbix % — /3% NTMobile ¥ AT ANIZEAT 5. 7
B, IPvd B LU IPv6 FIETET 5 BBl Sebkan & Bl
THMAERIGTESL LD, Zabbix = NET 2T IVAS v
74y N7 —27 BICREET S, ZHICED, SEHANR
=N B AL 7215k % Zabbix L CTHEPWICERT S
ZLEWNTRETH 5.

3.4 E5fRIEH

Zabbix Tld, ¥ — "EEMRL T 77 7 A VAR &
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Fig. 3 Overview of proposal system.

54



IBMAIBF R/ TV 2N T T 71X Vol.3 No.d 51-59 (Oct. 2022)
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NS T 50 7 ONFERB L0702 ASEFERIC X
D479 . 412 NTMobile X719 % 1 7% v 7z &
WA TEOMELRYT. 0rZ 774 VONERAIZIE
Zabbix ~ V) 77— [14] t¥Ee & FIH § 5. Zabbix MV T —
1, FHENICER L 25 XA L - AR A 5T
filiL, S&txii7zd8ad8E L2BET 7 > a v 2 54T
TLEEETH L. HEY AT L TlE, NTMobile Hify DAL
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Mobile 271§ A 0 7 NIZF — 7 — Kz oAt o
AATEFX =T = K& EN 50T % Zabbix T —/325EY
L72B, ZONFEICE D W EEFEHE Zabbix b 125
JRT B LS Zabbix M) B —D&GREEHRT S,

mz<, BEHAR L THETL 70t AZEHRL, NT-
Mobile |ZBA#$ 2 70 & AW FE L TV 5 2 iERT 5 =
& T, NTMobile DY AT L ¥ 7 v % 70t ASEIEEH
5O 5.

PlEi2X b, DC® RS _ETFs4 L 72 NTMobile 4 /H @
MBS S EEERCEM S 5 70t 2 OBMEIRI % Zab-
bix ETHHIT A Z LT HEICR 5.

3.4.2 AEBIBERAIRE

RS DS OERIE#R E LT L—F — 7P EFRINT
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C OB ERE AR O S H R B v ClRE RS &
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HBHAZ) =5 BFAL, A€ YV TEELLE
LW L—F— 7 VOt T 5.

A7) — ki, Zabbix 25HU% L - BEHIEHRET 1 D0
EHNIC—~EFR L, FEHEPERANRO Y AT 2RI
DV THBEMICHMEZ LIRS 2 22 HIWE LKETH
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Fig. 4 Overview of fault detection method.
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R— MHIPHNO UDP A — M ESEREZICRL TBE5 T,
fERTREZ R — b HF 528 LT b RS 12 b & hIUFEEE
FRREM L7726 b AV LTLE Y. &
72, DC Tlda 7 4 » L Twab NTM ¥R 1% L TR IP
7 RLADE D BT b ¥ A NVHEERR O %5 7 & oL
ATH 7200, EHTIZHH NTM M KEHOBINC X % @
FERMICL ) MHEBIEOSEENTFH S NG, 22 TREY
AT ATIX, RSDED B CTHEELR UDP R— b FE 5O
e DC S L T\ b NTM ik D 5%t % Zabbix 1T
T & % X ) NTMobile B & UF Zabbix Z k5.
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Fig. 5 Overview of internal information visualization method.
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Monitoring Process
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Fig. 6 Overview of UDP port remaining monitoring method.
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T5T7 =¥ R=A% DCHETHFD. TDT—FX—RIZ
7 1) &%E L NTM i KBz U5 3 4 #5E% DC 71
T ANIZBINTT 5.

FRE L Y B L 7o B 15 E Zabbix E TR T 72012,
UserParameters [17] & H \» 5. UserParameters (&, Zab-
bix THATIZEFRKEN TV AR WVWERLIT) 20 HI0E
e L - BB & B A ST 5 ¥ — ofdl % R
ETHDH, INLOEMREERT L EMIEH % UserPa-
rameters & IV CTEFR L, FE¥E L 28Ik L7
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MTEDEI2T 5.

PLEFIZ &Y, Zabbix T4 RS THEI D L CTHHE% UDP
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F 72, 1RO NTMobile DFHEREFEFIZ L Y, BEHIEE
TR T ALEDRD YA TYH, UserParameters Z Fl| H
352 & T, Zabbix L TEMEZITH) ZLDWRETH 5.

4. ZFEI - FHM

4.1 &

REY AT LBEHERB L OIRE Y A7 2% V2B
TESEIC BT 2 BT 2 12§ % 72912, NTMobile D
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Fig. 7 Overview of the method of monitoring the number of NTM

nodes managed by the DC.
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Table 1 Specifications of operation verification environment.
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Fig. 8 Monitoring screen of proposed system.
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Table 2 Comparison of work processes and average work time in investigating the cause of communication errors.
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# 3 Zabbix ¥ —/NOYLIEANR Y

Table 3 Required specifications of Zabbix server.

His RN REH CPU A€V
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