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Communication in the Application Layer and Its Evaluation
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Abstract: There are several restrictions in existing networks, such as the NAT traversal problem and mo-
bility. In order to avoid the restrictions, most service providers set servers on the Internet and provide
client/server model services. However, this method brings other issues on the side of management burden of
servers, and performance degradation. Restrictions of IP networks derive from TCP/IP basics, and therefore
conventional technologies have tried to solve the problems by changing kernel of each OS. However, the
method accompanying kernel changes give developers and users large burden, and it is difficult to spread
the technologies. In order to solve the issues, we propose the communication library by which we can avoid
all restrictions of IP networks on the application level. By using the library, users do not aware of the
restrictions, and networks can be seen as a big LAN. Therefore, we can review the premise of conventional
client/server model, and reconsider the realization method of communication systems. The communication
library can be transplanted to other platforms such as Android, and i0S. Also the library can be used from
Java and Ruby not only from C language.
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Fig. 1 Configuration of CS model.
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Fig. 2 Configuration of E2E model.
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Fig. 3 Configuration of DSMIPv6.
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Fig. 4 Layer model of HIP.
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Fig. 5 Overview of NTMobile.
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&, =R NVOYEIVETHY, HIPE KD 12D
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3. NTMobile

REETIL, NTMobile DRERK & IEARMAARIZ OV TR S,
NTMobile (3153 He ik & BB & % [ 23 5 2
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7239 iREIEAAE L R\, F72, ﬂi"‘ﬁ’f FLRAIC K 2
ELETFLRAIZLE D TNV LIIREEIHIYLTEY,
WEIATIV T T ) r—2 3 /“C%fﬁﬁ“% 72258 L
7ohiE s o CT\wnh, RFETIL, NTMobile DAIHLAIZD
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TR 5%,

3.1 NTMobile D&
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TR CTHEL S NG .
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NTM ¥ K CEBABE AT E R WHEICH 7L
/\’7‘ v bEHkT A, I R Xﬁ‘aﬂ:&‘é NAT fic
CHET A%6, — 0 IPvdty FT—=27, $9
*737% IPv6 v N7 — 7 IR A5 EH° 2 1M
X9 5.
o NTM ik
NTMobile DIREZ T 5L PR THh 5.

NTM ik % B < SEE R T R CTABBAE AT 2 i L
TRY, BEFbBEIcH L Il & 50 Lok
FEE A WTEE I L TB . NTM KL, 5
2L AS 22— 1D &uun Hiz B85k L TB L LEDND
4. NTM dikid, #HFEIC AS 12 TLS (Transport Layer
Security) (2 THZ A ‘/?_Z) AS 13 NTM ¥ K % f8GE§
% &, DC & NTM dKl =/\L%%@E%ﬁﬁ_5 NTM ¥ %
£ Lo@EFEICH 2 @k, @ERGRIC DC 23 A
LT, 202 NTM #ii&l Eaiﬁa‘é. ZDLHIILT,
NTMobile DY 7+ V) v 7&ELTXTORIFH A v —

I, EfE HW 7Ny MRS LS SN 5.

LI 5 3

3.2 NTMobile D@&EAR

NTM SiAl, 75 EFEC I LTHEIPT FLA
sk L, DC 25 3MH IPv4/IPv6 7 F L A DFEAi & 5%
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L2, NTM K E DCHO It s v a v 2 ifFd 5.
NTM 8RS A~— b+ 7+ D& iz APNS (Apple Push
Notification Service) ¥ GCM (Google Cloud Messaging)
@ Notification Y —EAZF|HT L2 LI12L D, DC LD
F—TTIATEEMTED,

PUF, 4 =¥ = — #flloo NTM %5 % MN (Mobile Node),
LARYZMONTM ik % CN (Corresponding Node)
LRLRT 5. MN lE L FAT 5 & &id, CNIZHT2
ZTifAgE (DNS Zok) 25 kU # &7, NTMobile ¥ 7
) v TEA LG S A, NTMobile DY 7791 v 7k
&, DC2"MN & CON i2xf L CHERK iR T 2 81F
THb. MNIZFTHOHZEHT S DC (DCmn) 12 CN
? FQDN % ifs 2 CTHEBEHR/RZE R 2 %259 4. DCmn 13,
DNS #— "HEfEIC L ) CN 2533 % DC (DCen) % ¥
#3AH. DCen @205 L, ZZPHLCNDOFEIP T K
LALRMIP 7 FL A, NAT 2FEET 535413 NAT O
IP7 FLZ%EE9 4. DCmn i MN & CN OAEET 5
PrEBAR A & ) 2 AR &2 e L, MN & ON 124 L
THREIRREAT) . CN I 5 4E/RI1E DCen #£HIT
T9. MN & ON I3#8/R 125 > T MN-CN f T lEELRE
I2&% UDP b A Vi a4, MN & CN 220
FAVEBERIAL TR FLAICE 22y v a vk
M4 5. %3, MN & CN DSHEEEETE 2 WA,
RS#EH® UDP b ¥ AV EWESEST Z., EHREEFTE L
WA LIE, WY FESRASWT LS NAT BT ICHFAET
BYty, —IinSIPvASRAE, b9 —Jin IPv6 i K OB 45T
H5H. RSIIHEHEGHETE, DC DD L)% RS %%
R 5.

4. NTMobile framework library

NTMobile framework library (NTMfw) (£ NTMobile
BiEA T _CT TNy =2 a v CERT AT S ) r—v 3
¥I477)Chh. KETIE NTMfw OBIEZFE L i
WL, TOFEEFFEIZOWTRRSL.

4.1 NTMfw OfE D 3

NTMfw (&, —fD7 7)) 7r—= 3 YHH — 1 I)IVOiEE
T4 770 %FHT 50 L UEHET NTMfw & OS5
ZEIZXDFIFTE S, NTMobile DY 71 ¥ 7L,
NTMfw 2FEA TS 57280, 77) 75— a d Itk
THLEN R, V7R ST S) =3 v
507 L AMRPIET (DNS 8:k) % M) #I2 L CTHEAT
ENb. DCENTMRICE AT 70 v 7z kY
b ARVEIEDER &SN D &, FOBO—HHEEIZTRT
UDP 7 7R MbBE L %= 5. B T LI IZ DWW T
77NV DORMONy FHERE NTMfw 2524 L, FMllo
Ny FHERE LINUX B — 2V AHYS§ 5,
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Fig. 6 Realization method of capsuled communication in
NTMfw.
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Table 1 Test results of connectivity.
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% 2 UDP /N7 v F ORI (BA7 o F5)
Table 2 Process time of an UDP packet (micro sec.).
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Fig. 10 Configuration of the experimental network.
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Fig. 11 Experimental results of the mobile process.
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Table 3 Comparison against the conventional methods.
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