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Method for software accelerator of TCP data transmission and data
transmission experiments on GIS client-server models via WINDS Internet
Satellite

Kohei Arai, Kiyotaka Fujisaki, Hiroaki Ikemi, Ibrahim Djamaluddin, Masato Masuya and Terumasa
Miyahara

Abstract: A countermeasure for round trip delay which occurs in between satellite and ground with
network accelerator which is realized by software technology is proposed together with data
transmission experiments on GIS client-server models via WINDS internet satellite. It is found that the
proposed software based network accelerator would work for TCP data transmission. Acceleration
performance on data transmission is almost same as expensive hardware based accelerator. Also it is
confirmed that data transmission in GIS client-server models via WINDS internet satellite is validated

for both raster and vector data of topographic map.

Key words: GIS data transmission, Network accelerator, Internet satellite (WINDS)

1.1 C ®» 12

AWFFEIL WINDS f2(HE A 2 —% v MEE)1]
A UT-B(E R & SEERHCRBIT 53y 7 7 v TlfEHE &
L CHRIHT 2 RHERB L OFORHOMERE1TH & L bic
WEWEORE, 72 50N, BEWER_ EDT=DDYA
NEANR—=2T ¢ 2D%NRZEFGIET 5 & & HITHIT <D
LEOTUNHUTI 51T 2 HUs B S sl s A 7 A [3]1%
FHTHZ L EANE LTHER L,

WINDS #2I3FAR 20 422 BIZFTH R Sz, BifE,
S viarF v 7% JAXA < NICT 25%Eh L, BRI
4D WINDS HE2OFINE AR DAZHIFE ) I ZERR S 4,
SRR 21 45 3 H ORI A] 3T DR R 21 T
TW5, FEETEET WINDS f2 2 skl o381 5 S0
Ny 7Ty TiEERKE UTRIFT 5 3 A7 A0 skl %
NOZ L EFEET D & &b ITHITT Y S USRS E

Rk 214210 A 31 HH

*FL L RE R S A T A5

ok S R

workffE I B RPN A o 7 —
sk (BR) =L A

OB RFH THH

DT D DOBESNEFHEH S AT L& FFZEL T D,
WINDS #75 & #iEk)5 & ORI B GHIHEIER L O
WINDS HUEAHD ATM AL~ F[4)Z 0.8 FOEIED &
D, ZhA TCP/IP i#fE DFED ACKNOWLEDGE %05
— HESETFIAIZIST DIHFIT72 0 | SEIMmREd IR
THRBEHEL, ZORBDOTD, N— K77
YAy VU= T 0T L—E2 B EN., FOMRE
PHERSIVTCW D, LL, EfliZRs A7 L THY, [F
LOMRERRGE LT, Zli7e s AT ARSI TN,
WINDS #2&1 UT-aiia 55, BEERHIMN T 5 2
LTk, KE, RERICEEFORERR U =& L
TH WINDS a0 LzEfcEI 0 Bz 5 2 Lz ky
Ny 7T TR ATRE & 72D, T DX D 7RiE,
PEERFCEERMER, T70bb, #ICIRUL, BEER .
FEERIA D=0 1 JEREE Ny 7 7 Falia v
THETLZLICEY, EEEAZFENATY Z &8 T
EDHI TR | PR A R ke s o 2 &
HTED LD, AW TR A PR g
AT MG L > THERRTHZEZEEL, GIS 7 7
AT 2 b= T LB L BRI A T 72,
ZNHDFER, VT NI =T _XR=ADFRy NT—I T



FOEREE, g2, R e, Ibrahim Djamaluddin, FREA, HEBE

T L= OFEBRTREMEAFHI L, GIS 7 74 7~ 2. ® B F Ik
—N—FFTNVIIRBITDETAZ—- RT A —F—HD
WINDS 24t Lic T — X2 s L7-D T2
ZITHET D,

21 EHpar 7 4 Xal— gy
Fra LT 4 X2 L—a UEH L ITRT,

/ WMERRYET—J(WAN)
1P [192.168.0.0/24]

- A

‘\

C)

obu obu oby
ARG5S L ARG L
1P [192.168.0.44] (MS2721B) 1P [192.168.0.43] (MS2721B)
7725 —42(SkyX) T E5L—8(SkyX)

ethl (IDUIZHEfE):

\ 1(DUICHEE):
1P [192.168.0.50]

MAC [00-c0-8b-06-9e-a2]
eth0 UL—Z DWANIIZHEE) eth0 UL—Z DWANEIIZHEE) eth0 JL—ZDWANEI(Z #E) -
1P [192.168.10.50] 1P [192.168.20.150] 1P [192.168.30.250]

a
WINDS#I 2

ESaZZN
feas
(MS2721B) 1P [192.168.0.45]

TOtIL—42(SkyX)
1 HER):

-

1P [192.168.0.150]

1P [192.168.0.250]
MAC [00-80-42-17-37-6f]

MAC [00-c0-8b-06-9e—da]

L3SW(L—%) L3SW(L—%) L3SW(L—%)
WANE: WAN{EI; WANE;
1P [192.168.10.1] 1P [192.168.20.1] 1P [192.168.30.1]
LANEL: LANEL: LANfI:
1P [192.168.210.1] 1P [192.168.220.1] 1P [192.168.230.1]

(Jﬁ
J 885 | 1L 4

1P [192.168.210.10] 1P [192.168.220.10]

J 85

1P [DHCP 192.168.220.110~210]

J g
> .88

P [19216823010]
IP [DHCP 192.168.230.110~210]

%g:

IP [DHCP 192.168.210.110~210]

IILFRYNT—Y(CR)

NS IEIP [192.168.30.111= 7.3 /

|
BEREA -2V MER

EBRERINT—I(AR) AMKERYNT—Y (BRE)
M (1P [192.168.10.111< Z / \

\ | | M (EIP [192.168.20.1(< 2 / \ ’

BEEAE—FVER BEBEAUE—FVER

WINDST 2N LIz KEH/ \wo 7V T BIES LU KERBE S R T LOBHERRE (b7 —IHEER)

X1 WINDS f#EZN LIZIPEEEHRa 7 Fal—a

JUNKEE, PR, ()T /L% WINDS B s/ L
7ory NU—7ICL > THERt L, &R GIS #RL
2T — R EARET AV AT DA LT, FD7=, K
FERCIL 344 WINDS i 2/ L CIPEEki L T D,
WERNONL—HE L, VT N2 T _R—AT 7T
—H(N— R =TT T L—Z 5| E st L L)
\ZHEE L, & DF%, Internal Data Unit (IDU)#5 J2 OY Outer Data
Unit (ODU)%Z /1 L"C WINDS 7 > 7 (Al VSAT 7 >
TN L T D,

22 V7 RMNU=T_R—RAXy NT—IT 78T L—%

1 VSAT A5 2 (Very Small Aperture Terminal) A7 2
W, WERHEEZNTAIFAEE AT AOUEDTHY | il
[EHIE & BEHIEATT 5 VSAT filfitEkE GBURHUB /)., %
HIZEA LD VSAT HiERR (TRFVSAT) B LONRERHE

FERMEIC LD, Ry hT—2 HHER S LA,

A7 NVE WANRGS ST VA e e ia S Ve B
B84, %y NU—2 Lo~y R —X AR
VT B8N 5, LTz >TLAN RIA Y7 hx
THRVENI D, LAN RIA 37 NaeARkT 5720
FEBRD LAN ih— RO 202 5, A, 74T XA
OfgREE HRE L, 7V —THICTX 5{AH LAN K7 A
NZESTED RTANEHIET 2 5k ETE LT, 72
B ZOHETIETCP EOtkx 727 a b /UKL TX
7N EFREIZ D > TWDDT, AR Y 7 o=
TRy NI T e T L—H B ERT D ETIE,
HOAELAN R7A NEBT 20N H 5,

FEEDOF Y NI =0T T L—F B FEET DR
W Ot AT, AEFHE LY 7 Fu =T Tl £
FIORRER ON/OFF LT, B 2RO LB EA R
L7,



(1) ACK JEffaLes

WINDS 2% LIS ER Ay 7 7 v T iEE

7 ENIEFIAGD BN 8T D, £2T, 2y

PEERFN RN 21280 TCP 7a b zu2 o A75%8

AEFH0T, ZOBERHBARLZE 52 EBBRH

N5, EEFE ORI IZ TCP O ACK EER A4 <

THZELEBER L, FBRAI, R ad@msnr

TCP /¥ MZX LT <IZ ACK Zi5 L, FEDT—
AP a=aN=y e b Ciﬁ%ﬂﬁ‘é
TR T

ACK 3 ITOR[ESNA T

:@ﬁ%ﬁ
T 07
é:&ﬁf%éotﬁb\%%@?~5ﬂﬂy7m%3

NDE DT, HEFTATN BT DLERH D,

Q) WRZAF Y 7 7 YA Xk

RFC1323 <° Vista ® TCP HEfF =
T DY A REERELTLNEL DT —H

£ LT BHLDTH D (Vista DEATTE

—= U NIEAE Ay
EEEITOY
FNY 77 B,
722U, ZOWEHSNDZE NNy 77 A X &3, %[5
TELNy 778 ERLTED,
FE S IV T RNT — 2 Ha & /TR,
F U —2 TI3800msec DIEIEDN D Z & D337 > THY |
BHED PC DREIIIN DT AUL, Z ORI TIRE DT —H Z AL
BIHZENTED, Thbb, FRICZETEH1 Yy

TV r—a T
ﬁszFﬁEJ* b4

B)7 — & [ - iR

22 51EI3,. TCP 22— H. UDP (22452 (3%

(@PERE
ntuuitﬁﬁ 3 fip 77 A JAREFERIZ L > T ToTz, 7~

ToAER,

DY

B Microsoft Network Monitor 3.3

File Edit Miew Frames Gapture Filter Tools Help

N EDZAZ N T 7 B A R F NI RZ AN

T BICEETHATLE D 28Ik Y, midEbEMD,

ETHHD

Th D, UDP T HRBUCT — 2 %ML, LT
FHETAHELITKB L, Zhuzdn,
NDTF—R %5 52 LINEREICR D,

27y b RIS

v NE=H— E TRy M — X OB B R L

T2 LU SHE STy
BT L ERER LT, ORI
FT=H—Y 7 MR LT, 2037y ME=HZ—T fip
YW A TCP £ 7 A b L7 Z 7 (SYN &

X 2 1Ry b

FIN) CHW L, ZAU R TR 23R TR T, foc:la
ZOHEE L DOS ZCEHAI 2] L 0 RIS
STLEHIDT,
VIR D,

FRZRHIET 5 ETEDS V&%ﬁﬁ“é

=101 x|

" Mew Gapture ¥ Open Capture HSave fs | 3

o Start Pagal } F'alselsl

Start Il Pause

4 Stop | g Find~ & 4 | 3 Autoscrall

=] Options @) How Do 1 -

n... x ||Select Networks

= 3 Al Traffic
(= My Traffic
-] <Unknowr| | _Friendly Mame

ﬂ Properties | t..ﬁ P-Mode

| Description

| IPv4 Address | IPv6 Address |

Hardware Addre +

- Other Traffic [ twah Miniport

#-77] <Unknowr | O3 m—shil TU TS 2
O 2% L2 dabD-his
i

2l

-] mysgld-nt, D Loopback Pseudo-Interface

Loopback Pseudo-Intetface Mone 111, feBiil%:]1

Dialup Connection Mone Mone

TAP-WIn32 Adapker Y8 (colinu) - Mrek A1 —23-H—F Nane Fefi:: 2FF: 75FF:Fe19: JacFua
Inkel(R) PROJWireless 3945ABG Metwork Connection - érak 240891 -3 3 78—} 192,168,137 Fed0u21F:3cfffea®iod7feT

Realek RTLE168C(P)/E11 LC(P) PCIE Gigabit Ethernet NIC - 4ok 2431 -3
[ ¥Mware Netwark Adapter YMnet]  YMware Yirkual Ethernet Adapter For YMnetl

3ZM—F 192.168.1.50 Fed0:221:70f:feal: 1da?%ht
192,168.78.1  Fe60::250,56F:Fec0i 1%5

00-00-00-00-00-
ZE-F3-20-52-41-
O0-FF-75-19-94
00-1F-3C-A8-50
00-21-70-A1-107

00-50-56-C0-00
»

“4% Capture Fillell "g Dizplay Filter \3 Select Metworks @ A\iasesl

Frame Summary

Frame Mumber | Time Offset | Process Name I Cony 1d I Source

| Destination

I Protocal Mame I Description

L3 E]

1 32399.51... MetronFilker  NetrnonFilker:Updated Capture Filker: Mone

Z 3239951, MetworkInfoEx  NetworkInfoEsx:MNetwork info for , Network Adapter Count = 1

o] 0.000000 JUDF:1... 192.168.1.43 192,168.1.255  Nbths MbtMs: Query Request for FAY <0x00> Workstation Service

4 0.031250 JUDP:3... 192.168.1.40 192,168.1.255  NbtNs MBEMs: Query Request For FAY <0x00= Workstation Service

g 0,218750 {UDME.., 192,168,187 192,168.1.255  NbtMs MbtMs: Query Request For FAY <0x00> Workstation Service

[ 0,328125 {UDP 7o 192,168,138 192,168.1.255  NbtMs MbtMs: Query Request for MAINZ - «0x00 > Workstation Service

7 0.343750 ... 192.168.1.109  192.168.1.255  NbtNs MbtMs: Query Request for BRIN_S02300  <0x00> Workstation Service

g 0.468750 mysgld-nk.exe 192.168.1.50 116.94.159.227 TCP TCP:Flags= 3., SrcPork=1532, DstPork=3306, Payloadlen=0, Seq=1056133508, {

k] 0.500000 mysgld-nk.exe 116.94.159.227  192.168.1.50 TCP 5., SrcPort=3306, DstPart=1582, Payloadlen=0, Seq=2533169741,

10 0,500000 mysgld-nk.exe 192,168.1.50 116.94,159.227 TCP SrcPort=1582, DstPort=3306, PayloadLen=0, Seq=1056133509, ¢
11 0.593750 mysgld-nk.exe 116,94,159.227 192,168.1.50 TCP .., SrcPort=3306, DstPort=1582, Payloadlen=73, 5eq=2593169742
1z 0.593750 mysgld-nk.exe H 192.168.1.50 116.94.159.227 TCP .y SrcPort=1582, DstPort=3306, Payloadlen=62, Seq=1056133509
13 0.640525 mysgld-nk.exe 1., 118.94,159.227  192.168.1.50 TCP .., SrcPort=3308, DstPort=1582, Payloadlen=11, Seq=2593169515
14 0.640625 mysgld-nk.exe .. 192.16B.1.50 116.94.159.227 TCP .., SrcPort=1582, DstPart=3306, Payloadlen=26, Seq=1056133571
15 0.67187% mysgld-nk.exe i1 116,94,159,227  192,168.1.50 TCP +y SrcPort=3306, DstPort=1582, Payloadlen=18, 5eq=2593169826
16 0.671875 mysgld-nk.exe .+ 192,168.1.50 116.94.159.227 TCP ., SrcPort=1582, DstPort=3306, Payloadlen=35, 5eq=1056133597
17 0.703125 mysgld-nk.exe 1., 116,94,159,227 192.168.1.50 TCP 11y SrCPOME=3306, DstPort=1582, Payloadlen=587, Seq=2593169544
is 0.703125 mysgld-nk.exe .. 192.168.1.50 116.94.159.227 TCP , SrcPork=1582, DstPort=3306, Payloadlen=43, Seq=1056133632
19 0.718750 192.168.1.247  192.168.1.21 ARP ARP: Request 192 168 1.247 asks Fnr 192.168.1.21

20 0,750000 i1, 192,168,143 192,168.1.255  NbtMs Mbtrs: Query Request for FAY <0x00= Workstation Service

21 0.750000 mysgld-nk.exe .+ 118,94,159,227  192,168.1.50 TP TCP:Flags=...AP..., SrcPork=3306, DstPort=1582, Payloadlen=118, Seq=259316993
2z 0.750000 mysgld-nt.exe 1., 192,168.1.50 116.94.159.227 TCP TCP:Flags=...AP..., SrcPork=1582, DstPort=3306, Payloadlen=28, Seq=1056133675
23 0,751 250 ... 192.168.1.40 192,168.1.255  NbtNs Mbths: Query Request for FAY <0x00:> Workstation Service

24 0.781250 mysgld-nt.exe (1., 116.94.159.227  192.168.1.50 TCP TCP:Flags=...AP..., SrcPort=3306, DstPort=1582, Payloadlen=132, Seq=259317004' ¥
< »
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