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Abstract

Stream Distribution on Regional Oriented Networks

SUGIYAMA Michiko

RIBB was build a RIBB (Regional Internet BackBone) on JGN (Japan Gagabit Net-
work), and wss researched service architecture next generation on it. Also We proposed
PIX (Pseudo Internet eXchange) model, and carry out investigations into PIX model
on KPIX (Kochi PIX).

The view for research is to provide a function impossible by itself by interconnecting
lot of Regional Networks has many functions, network structures and policys.

The goal for research is to achieve a service to distribution live-action I relay Toya-
maKokutai and GigabitSymposium?2000 for makeing it come true.

For six days solid, about 60 hours, The result of relay of ToyamaKokutai to 8 prefec-
ture provided live-action of quality enough for audience, and there are pcketloss scantly.
The result of Distribution Stream to KPIX is It is possible to watch live-action in the
case of going through proxy server, It is no possible to watch live-action in the case of
nongoing through proxy server.

About 8 hours, The result of relay of GigabitSymposium2000 to 4 prefecture observe
some noise about 2 times per 20-30 seconds. but, The live-action was quality enough
for audience. The result of Distribution Stream to KPIX unknown.

these success of unprecedented relay, I can substantiate that it is impossible to ser-
vice to distribution live-action by interconnecting lot of Regional Networks has many

functions, network structures and policys.
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0 B4 Squid AODODO

1 | visible_hostname A.X.or.jp

2 | http_port 3128

3 | icp_port 3130

4 | cache peer «.X.KPIX.net parent 3128 3130
5 | cache_peer_domain o.X.KPIX.net .Y.or.jp .Z.or.jp
6 | acl all src 0.0.0.0/0

7 | acl X_SRC src 192.168.0.0/16

8 | acl PIXDST dstdomain .Y.or.jp .Z.or.jp
9 | acl X.DST dstdomain .X.or.jp

10 | never_direct allow PIX_DST

11 | always_direct allow !PIX DST

12 | icp_access allow all

13 | http_access allow X_SRC

14 | http_access deny all
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visible_hostname o.X.PIX.net

http_port 3128

icp_port 3130

cache peer (J.Y.KPIX.net parent 3128 3130
cache Peer _domain (3.Y.KPIX.net .Y.or.jp
cache_peer ~.Z.KPIX.net parent 3128 3130
cache_peer_domain «.Z.KPIX.net .Z.or.jp
acl all src 0.0.0.0/0

acl PIX_SRC src 172.31.0.0/16

acl X_A src 192.168.8.10/32

acl X DST dstdomain .X.or.jp

acl PIX_DST dstdomain .Y.or.jp .Z.or.jp
always_direct allow X_DST

never_direct allow all

icp_access allow all

http_access allow PIX_SRC X_DST
http_access allow X_A PIX_DST

http_access deny all
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0 B8 Squid ADODO

1 | visible_hostname A.X.or.jp

2 | http_port 3128

3 | icp_port 3130

4 | cache peer «.X.KPIX.net parent 3128 3130
5 | acl all src 0.0.0.0/0

6 | acl X_SRC src 192.168.0.0/16
7 | acl PIX_a src 172.31.8.3/32
8 | acl X_DST dstdomain .X.or.jp
9 | always_direct allow X_DST

10 | always_direct allow PIX_a

11 | never_direct allow all

12 | icp_access allow all

13 | http_access allow X_SRC

14 | http_access allow PIX_ «

15 | http_access deny all

000000020000 11021 000000000000000000O00O 80 ITRCO
OO00o0o0bOo0obbOo0o 120 10b000b0bO0O0ODObOOO0ODbDOO 2000000 40
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0 B.9 PIX Squid e 000

1 | visible_hostname o.X.PIX.net

2 | http_port 3128

3 | icp_port 3130

4 | cache_peer .Y.KPIX.net sibling 3128 3130

5 | neighbor_type_domain (.Y.KPIX.net parent .Y.or.jp
6 | cache_peer ~.Z.KPIX.net sibling 3128 3130

7 | neighbor_type_domain ~.Z.KPIX.net parent .Z.or.jp
8 | cache_peer o.X.or.jp parent 3128 3130

9 | acl all src 0.0.0.0/0

10 | acl PIX_SRC src 172.31.0.0/16

11 | acl X_A src 192.168.8.10/32

12 | acl X_DST dstdomain .X.or.jp

13 | always_direct allow X_DST

14 | never_direct allow all

15 | icp_access allow all

16 | http_access allow PIX_SRC

17 | http_access allow X_A

18 | http_access deny all

B.5.1 NTPOO

NTP (Network Time Proteol)[2] DO 00D O0OO00O0OO0D0OO0DO0O0OOOOOODOO
O00OO00OOO0O0OOONTP O client-server 0000000 0OOclient O server 0 000
0000000000000 ououUUOUOclient-server 000000000 OoQoOooOOoO

O00O000000000o0 stratum D000 0C0C0O0O00OO0O0OO0O0O0O0OO server O
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stratuml OO0 0000000 stratum OO0 00000000000 0DOO0OOO0OOOO

gogoooobbobobod

B.5.2 NTPOOOO

PIXODODODOOOOOODDODODOODOODOODOODODOODOODOODO
gugoooobbbbbbbbooooouououbobbbbooooooooobooboo
gugoooobbbbbbbbooooouououbobbbbooooooooobooboo

goooobbobobon

B.5.3 NTPOOO

KPIXODOODODOOODODOODOOODOODOODO stratuml 0 NTP server 000000
PC O stratuml 0 NTP server 0000 0000000000000 OO0O GPS Time
Receiver, TS-820"0 0 00000O0NTPOOOO OSODO0O FreeBSD*0O O OODODO
0000 ntp"00000TS-8200 GPSOODO0DOOOODOOOOOOOOOO 1PPS[3] O
OO0 PCOOOOOOOOIPPSO PCOO0ODOOOOODODOOODOO PCOOOODOO
O0000000000000D0DO0D0oo0o0oo0Don PCO stratuml O NTP server

gobooboooobobooaon

B.5.4 NTPOOO

O0OFreeBSD O PPSOO0O0O0O0O0DODOOO kernel 00000 OO kernel config 0 O

gad

e options PPS_SYNC

*5 TS-820 http://www.furuno.co.jp/gps/prod6.htm
*S FreeBSD OO 0O http://www.jp.FreeBSD.org/
*7 TimeServer http://www.eecis.udel.edu/ntp/
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000000000 kernel0ODOOODOOO
TS-8200 000000000000 ntp000D0DOO00DOOOOOOODDOONetBSD

000000*0O0O0000 refclock nmea.c000000
gps_send(pp->io.fd,"$PMOTG,RMC,0000*%1D\r\n", peer);
Jooooobbobobooooooooa

gps_send(pp->io.fd,"$PFEC,GPint ,ZDA00,GGA00,GSV0O0,VTGOO ,RMCO1\r\n" ,peer) ;

oooob2000000
O000000000000000000 configure, make, make install 00 00O

TS-8200 000000000000 /dev0DO0OO00OOOOUODOOOOO
# 1n -s cuaal gpsl
Jusr/local /ete/ntp.conf 0000000000

server 127.127.20.1
fudge 127.127.20.1 timel -1.0

driftfile /usr/local/etc/ntp.drift
goboobuooobobbooooboboog
/usr/local/bin/ntpd -c /usr/local/bin/ntp.conf

gobobobooobobboooobbuoooboobboooobobog
O00000000TS-8200 1PPSOO00O00ODODOOODOODOOOOOODDOO

gogoooobbbbbbbbooooouououbobbbbooooooooobobooboo

gogoooobbbbbbbbooooouououbobbbbooooooooobobooboo

goooobobbbbbbooooooooobbbbbbbboooooooood

*® GPS/NetBSD/SS1 http://lips.is.kochi-u.ac.jp/NTP/
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O0O0TS-8200 GPSOOOOOOODODOODO NTPOOODOOODDOOOOODODOO

obooboboboobooboboob
# tip cuaalc

O00000TS-820000000000000000O000OODOO0ODOOOOO
OO0000O00O00O0oDbO00ooooOooOob0 NTPODODODODOODOOOODDOO

gooooobbbbbbbboooooououbobobbbooooooooobobooboon

guoogoobbbbobbbbooooooooooon

000000 stratuml O NTP server OO0 000000000 O0OOOOOO

B.6 MRTGUOOOOO

MRTG (Multi Router Traffic Grapher) O O O Tobias Oetiker 00 1994000000
OO0O000o0Do00oo0 WEBOODODDODOOOODODODDOOODODDODOOOOOODOOOO
00 O0MRTG O SNMP (Simple Netowrk Management Protocol) 0000000000
O000D000D000D00D0D000O0OSNMPOOODODOOOSNMPOOOOOODOO
O000 MRTGOODOUODODOODOODDODODOOSNMPOODOOODODOODOOODOO
000000000000000y /p0O000O0O0O0O0OD0O0O0O0 WEBODOODOOO
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MRTGOOOOWEBOOOODOO GIFOOOOOODOODODODOODODOOOOOO
GIFOOOO0OO0OO0OO* 00O PNGOOOOOOOOOOOO

OO0 MRTGOOODO KPIXOODODOODOODODOODO SquidODOODOOODOODOOO
O00000000 B.1400O B.15M OO0 SquidOOOOONTP cient DO O DOOOOO
gbdooooooooooououodododoonoooobonoonoonooooon
gbdoooouoouoooooon

ODO0OKPIXOOOODODOODODDOODDOOO KCANODODOODODOODOOODDO pingO

*9 http://www.unisys.com /unisys/lzw /lzw-license.asp
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cacheServerRequests | cacheServerErrors cacheServerInKb

cacheServerOutKb cacheClientHttpRequests | cacheHttpHits

cacheHttpErrors cachelcpPktsSent cachelcpPktsRecv
cachelcpKbSent cachelcpKbRecv cacheHttpInKb
cacheHttpOutKb cacheCurrentSwapSize cacheNumODbjCount
cacheCpuUsage cacheMemUsage cacheSysPageFault

0 B.10 MRTGOOOOOO

B.7.1 PIXOOOOOODOOOO
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O000 NATOOODOODOOD10 1000000000000 PIXDODDODODOOOODOO
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B8 0O000O0ODOOO
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0000000000000 00b000O0DO00b00O0D PIXDODODOOODODO

goodobobobobon

B.7.3 KPIXODOOO

000200000000 KPIXOODODDOOOODOOODODODODOODODO 200
O000000000000000000000000000DKCANDO IPOODODOOO
O00000000000ONATODOODOOOOO IPOOOOOODODOOOOOO

IPOODOO0OODOOOODKCANDOOODOODOOOOOODDODODOODODODOOO
gobooboogobobod

000000 20000000000 PIXOODOODOODOOOOOODODOODOO

gugooobbbbbbbboboooooooobobobobbbbobboon

B.8 0O0000O0O0OO

OO0 040 4100000000 OD0OO

B9 0000O0O0OOOOOO 200000

OO0 040 4200000000000 200000 ODOOO

B.10 pacOOO0OO0OOO

gobobDb pacOO0OUO0OO0ODDODUOOOODDODODUOOUODLDDODOOUODDDOOUODO
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B.10 pacO0OOODOODO

B.10.1 pacOOOOO0O

pac (Proby Auto Configuration) 000 O0**100000000000000O0O0O0O
OD00000000000pac00000 JavaSeript0 000000000000 ODOO
O00000D00000 pac000O0O0O0ODOODODOO Netscape Navigator O Microsoft

Internet Explorer 0 0 O O

B.10.2 pacOOO0O0OO0O0O0O

pacO00000O0OODOODOOOODOODODDOOOOODODDLDDODDOOOUUODLDDODODOOOO
gobbodoobobtbooobbuoooobbboooobboUUUgg pacUbbboo
guooooobbbbbbbboooooououbobbbboooooooooboboboo
0000000000000 O0pac0000OD00OD0OO0ODO0O0O0OO PIXODODODODO

gooooobbbbbbbbboooooogooon

B.10.3 pacOOO0O0OO0OO0O

pac 00000 JavaSceript 0000000000 0ODOODOODOOOOOO URLOO
gooooobobobod
function FindProxyForURL (url, host){}

0000000000000 000 wlODDOOO0ODO0 wlOOOOhost OO urlOO
000 hostname 000 0000000000000 url,host 0O0ODOOO0OOODOOO

goooobobbbbbbbooooooooooon

e DIRECT: 0D00DDO0DODODOODDOO
e PROXY: OOUDDODOODODDOUODODOODOODODOO

e SOCKS: OOOO SOCKSOOODOOOOODODOOOO

*10 Netscape 00 0 http://home.netscape.com/eng/morzilla/2.0/relnotes/demo/proxy-live.html
*11 Tnternet Explorer 00 0 00 http://www.microsoft.com/japan/ie/ieak/
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B.10 pacO0OOODOODO

FindProxyForURLO O O0O0O0000D0O JavaSeript0 0 0000000000000
goboobooouooouobooboboobouonooobooboooonoood

goooobbbobon

goobooooonoo

IPOOOOODNSOOOOODO

URL/hostname 000000

gooboooon

e JODOOOOO

gugoooobobbbbbobbbbooooooouoooobbobobbbbboboooooad

B.10.4 pacOOO0OO0OO0O0O0O

prcO00000O0OODOODOOOOOODDODOOODODDOOOUUODDDODDODOOOO
gobbodoobobbooobbuoooobobobbooubobbpacoobogon
goobbbodouobbobboooobbbbioddbUbpacbbbbboooo
gooooobbbobobbod

prcO00000OO0DOOOO0ODDOOOOOODDODDOUOOUODDODOUOUUODDbDODO

e 10000 pacOODODO URLOOODOO
e WPAD[1]DODODOOODOODO
— DHCPODOODO
—SLPOOOO
— DNSOOOO
+ A lookup 0000
* SRV lookup 0O 00O

* TXT lookup 0O OO

- 78 —



B.11 0ODOOODOO

WPAD OOOOOOODOOO Microsoft Internet Explorer 00 000000000000

WPAD 00000 O0OQO Internet Explorer 00000000000

e JODOOUOOODDOO

goooooooobobobbbbod
gobbooobbboobobbooobbbooobbbo0oULboO pacoo
googooobobbbbbbboooooououobobobbbbooooooooobboboon

O0000000000 DHCPOOOOOODNSO AloockupO00O0000O0OODO

B.11 0O0OO0OO0OOO

PIXOOOODODDODODODOOOODOOODDODDODOPIXODOOOOOODDODDOD
gad

PIXOODODODOOOUODODDOOOODOODOODODODO PIXOODODDOOD
goooobobbbbbbbbooooouououbobbbbooooooooobbboon
O0D00DOO0000D000D0 B.16em

guogoobbobbbbbbdoddooouououoobbbbooooooooboboboo
0000000000000 00 PIXOOODOODODODOOOOODOODOODOODODDODO

0000000000 0DO000000D00 PIXODOODODOO
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B.11

yen]

goooon
Total traffic 1.5Mops, Distance to connection point 89km
T T T T T T T
to Internet only
1.6e+06 |- to Internet & leased line to PIX ------- h
to Internet & wireless unit to PIX ---------
1.4e+06 -
1.2e+06 -
le+06 -
800000 |- |

600000 -

400000

200000

200

400 600 800 1000 1200
[inner traffic(kbps)]

0O B.16 PIXOODOODOOOODOOOOO
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L] [

goobboboodbobtbooooobobbooobbbobooobbbooubbobboo
gogooobobbbbbbbooououoobobbbbooooooooboboobon
goooobobbbbbbboooououooobbbboooooooouobobooboon
gogbobbbboooobobbbogooobbboooboobbobooooobbboooo
goooobobbbbbbboooououooobbbboooooooouobobooboon
guooooobbbbbbbboooooooooobobobbobobbboon
KPIXOOODODOODOODODOODOODOOOODOOoODOoOOooOoOoooboooboooo
gogooobbobbbbbbbooooouooobobbboooooooooboobon
gogooobbobbbbbbbooooouooobobbboooooooooboobon
OOKPIXODODOOODOOODOODODOODODOOODODOODODODODODOODOOooODOooDoDboo
gogooobobbbbbbbbooooooooooobbbobobboood
000000000000 00TAOUODODOODDODDODOODODOODOOOOODOO
000000000000 0D0000000ATMO00OD0O0D0OO00DO000OO00ODOOO
goooooo
guogoobbobbbbbbodoooouououobobbbbooooooooobooboboo
googobobbbbbbbboooooooooobboobbbboon
oo obobbboooogaoaad

O0bo00o0ob0o0oooobboob 11oobooboboooboobboooboo
oo @UuodUlUUUUUUUOO

0114501530 000000000000
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