1 30

oo dooogdd

87






U 10

ot

goboooooO0ooOOO0o0ObOoOoOo0obOooOOooDOobOOobOOobOobOOobDOoboDOoOoo
ooboobobobbooobobooboboooobobooooogbobooooob o
gbooboooboboooobooboboobooooobbobooooobooboOoDOo
ooboobooobooooooooooboooboobooboobooboooobooooooo
oo0ooooooobOooobObOo0bObOobO0ooObU0obooobbboUooobooog
oooobOooobboboboooooobooooooobbooboobobOooboOoo
oooooooobooboooooobboobooobooboooooboboboobo
oobobooboooooobooooooboooboobobobooobooboboooboooo
OO00000o0obo0oooooobo0oobbo0oo0oboooooboooooobooo
oooooooobobDoooobobbooboooboboboooboDoooDooOoo
ooboooooobooobooboooboboboooooooboobboobooooooOon
oboooooboobobooboobbobooobooboobooobooobooboobobooDo
OO00o0oboooooobOobooooobOoOoobobOooO0oobobooooobooo
OOo0oooooooooboobobobboonDooo

O00OWIDEDO DOOOoOoDOoogooooooooboobbooboooogoooboo
00000000000 DOO0 OSchool of Internet (SOI) Working Group 00000 OO0
oboobobooboooooboirg 9pouoonbooobooog

e WIDEOUOUODDOODODOOOOLODOOOOOOuULOouoooooo
o JUUUODDUOOOOODLOOUOUODLOODLOUOOODLDDLDOOOOD

e LUUOOOOUODLDOLDLDOOOOUUOLDLDOOOObLLODbLDbObObObLOOOOn
gooobobodod g

1998 O 0O OSOI Working Group (DO 00O 0OO0O0O0O0OODODOOO0OOOOOOOO
goobogo

1. WIDE University School of Internet 0 D00 D000 00O0O0O0O0O0OOO0OOOO
ooooooOooooobobbOobobooboboobooobooog

89



90 1998 00 WIDE 000

2.00000000b0bO0bObLObLbOOO

. igtbooounouoooooobobuooooboouoooobbobooo

OO000OO0D0O0O0000d 200 WIDE University School of Internet U 00 O 0O 0O OO
dbdooobboooboobobuobb3bob998ibu 20booboooooog
Ooooo0oobOooo4000019980 900 1990 3000000 WIDEODODODO
00000000 0o00ob0obob0o0o0obbo0oooog sbU 199 00booobooboo
ooooooono



U 20

WIDE University, School of Internet

WIDE O O School of Internet (http://www.sfc.wide.ad.jp/soi/) O 019970 90000
gooboooboooooooobbbobobo oo ooooobo
1990 400000 2000000000000 32000000000000000000
OoboobbOooobbOO0000 Olnternet Week97 U Internet Week98 U U 0O 0O OO
gobbgogoooobobbooob oo oo oboooboboon
guoododgooooboboooao

gbobbooubooboobboobbobboobooooobINETSOOODO
oobobooooooosolcoooodo yrgooobobooooboobobooon
gbooooooooooboobosolcoobboboobboobobuoobobbobog
gpoooosolcoboodboboboboooobobbooobo csonoobooooog
gbobodgobboobuouooobobboolgbbooonooooobuagnooboog
goobbbooood

2.1 ODOUOOooooon

1998 bbb boogbbuobbuooobbooob oobuoooogaon
gosolbooooooooobooooboboobooooobo TADoogooooooDg
gobddbooodooobboboobbomyvobbgooooubboboobogoa
oogo solgboobobobobboooboooboo

solbooboobooboobobobobboboboooboobbbo0ooobooooboo
Ooboboboooboboobbobooooobbooboo solboboooboobbooboo
00000000000 http://www.sfe.wide.ad.jp/soi/doc/manual/ OO0 OO0 0000
gbbdobbooggbouooobboubooobobobobobbbouoogoobood
gbbuogoobbobbbboooooobbbboooooobbobbbboan
gobogobgooooooboobbobbobbuogoooooo mugooooon
goobooood

91



92 1998 00 WIDE 000

2.2 SOI0O0O0Ooooooooon

oopoogsoloboooboooboooboobobooooobooooooooooong
gbbbooobdgbbuoooobodbbbboooduobobobooabbobboda
goodouobooboon

e TimingRecoder [ DOODODOOODOODODOODOOODOODOOOODOOOOOOO
00000000000000000000000 O (VisualC++/Windows)

¢ TimingRecoder4 OO0 PCOOOOOOODO OPowerPoint 0O OODOOOOONO
0000000000 DbO00DOO00bO0OOoDOOobObObOOoDbOODOOobOO0bO0ObObOOn
0000000000000000O000D0O O (VisualBasic/Windows)

e ppt2mgp 0 Microsoft [0 0 PowerPoint 0 00 0 000 O html O MagicPoint O OO O
000000 O (Perl)

e ptml2mgp 0 Microsoft O [0 PowerPoint 0 0 HTMLO O OO ODOOODOOOOODOOO
0000000000000 b000oodooooOodoDooDooooooooog
000000000000 0000000O000000AO0 (VisualBasic / Windows)

o mgp2soihtml99 O MagicPoint 000000000 SOI0OO0 HTMLOOOOOO
00000000000000000000000000000000000000
00000000000 (Perl)

e matefinal99 0 TimingRecoder 00000000000 000000000000
0 (ram)0SMILODO OO0 (smi) 00 0000000000000000 (perl)

ecreatclass U 0 U 0O0O0O0OO0O0OOOOOOOOOOOOOOODOODbDOOOD

gbbbbuoboooooobobbobbobbobodgoooobooboobooon
goboboboboddomepproobbooooobbbobbboooobnobboa
oboboogbooobob vpO0bgoobobooooboooboboboooog
goodgbbouogobaobbobououbooouboobobobbbbboboobbo
gogbbobdobbobboooobbbooobbbbooobobooo

23 0O0O0OO

OO0000DO0O0000000 RealNetwork 00 RealVideo DO DO OOOOOOODO
OO000booobob0 WebDOOOOoooOOoooooooOOo 100b0bOO0O0O00DLOO0OO0DOO
gobobooobbbooooobobobbobbooobooboobobooboboboobon
gobobodogid



U 304 ggbougbbbooooobbb 93

. 000000b0o0b0o0oboob webOOooobboooobobooooo
gobobooobobobobbbdoguooobobbbbboobuooooood
gogogobooo

2. 0b00boooboooboobobbbobbbuooooboobuooboabon
ERERN

. lggooooobbbuoooobbobobobbbbooobbboa
4. 00OO0ODOO0O0

s. bbuouuboubobuoobboobodbobbbobobuobbobobobbobod
oobooooboobooooooomw ebboooboooMpsnooooobDoOoO
ggoogboboooooo

6. 0000000000000 OO0O Unix(BSDOS,FreeBSDOO )00 O0O0O0O0OO
gooon

. ggooooobbooobobooboobboobooobbobobbboboOog
guoobbuoooobod

. ibubbdodbooobuoooub bbb bbooooboobbooooba
gbooobbbooogoabobbooogbboobobbobodgo

00000000000 OXMLOOOOOOOOODOODDOOOOSMIL(Synchronized Mul-
timedia Integration Language) 0 0 00O OlInternet Week98 0 0 00000000 OOO
o000 99ooooobooooooboooboboobono wWebb oo
OO0000DbOo0oooooosMILOODO0O000 g2player OO0 O0OOD0OOODOOO
goobbbobobobbooobooobooobobosMILObDOoobooooooo
SMIL Player D U DO 0000000000000 windowsOUODOO UNIXODOODODOO
OO00OO00O0D000oobobo0o0ob00obbO0ObORealVideocO ODOOoooono
O000b0oooooboo0oobobboboOobUobDb O Microsoft O O PowerPoint U
NetShowO OO OOODOOOOOOOOOOOOOOOOOOOODOOOODODOOO
g0o0oooOo0ooO0obOOoobobOooboOo0obobOOoOooUoobObUobObOoUobDOobOoOoo
ooooboobooobooobboboobboobbooboDooobooobooooboooboooo
OobooooooooooooobobooboboboooooobOobbooobOooooo
ooboobooobbooooobooboobooooobooboobooobooogoo
goobobobooboboboooboooobobobobooobooboboOog 199900
ooooooo



94 1998 00 WIDE 000

24 0O0OO0OOO

Dooboogbogooogoosolobooooobbobooboobobooooboooooono
gboboobbbboobuooboboabuooboobobobbooobooobobobog
ooboboboooboobboboboboboboooobooobobbnO URLO
gbobobuooobobdooooobbobooboboobooobonbo vrRLbooboooo
gbobooguogoogggbboboboobobodoooobooauooobobg
guogoogoobbbobuoooobbbooobobooobbuouuooobooo
gooobgobglsuoboooboobooobobuRLbODbOobOobOobDDOd
OO0 uwpload O OSOIOODOOOODOOOOODODOODODO

dgboodoooboobbboobbobboooboboobobobobbbbaabda
obobooobooboboboboobobooobbooboobbuoooog sorgooo
gbobboobobbdobbooobboobobobuooooobooooobaoo
gboobbuooooboooobooboobbobbbboboon

ObooHTMLOUOOODOOODOOoOO0oobooobooo1bo0bobbog WebD O
oooooooooboobooboobbOoO WebOODODOODOoOOOooooooO
goobooooboobobboboooooooooboboboboboobobobDO WebO
gogdbboooooobbboobboooobobobbobbobuoooboooboon
WebODO O OO Oupload D0 ODO0O0ODOO0ODOOOOOODOOODODOOOOOOOO
gogobbbooobboguooobboooobbooboobboogd

25 000000000

gboboboogbogbboooobbbobobboboobbbogoobood
gbboboodobooboooooon
obhobobooooobosolcbooobbooooboooboobooboboooga
googdgbbbooooboboboobbbooobobboooobobboobboon
oboboobobooboboobooboboobboboobbbINETYOOODOD
gboboooogd
Oo0ooooooobbobobobbboobob0boooobo0ooOOwWIDE CAD
OO0 CAOOOSOIcCAODU0DOO0OoDOobOOoobobOobOobobOoooboDunond moCA
owGUOOoOoOooooobooooobbbod moCAOUOODOOOOODDODOOO
gboobogobgdbooooobbbboobobboooboooobooooa
gbobdboogbbuougobbbboooboobbobooboooooooboog
Ooboooboobooboooobgooboo cAoooooogoooboboooooooooon
goooobobooboobuoobuobobuoooobosolcoboboboobooobbo
goggooood



U 304 ggbougbbbooooobbb 95

gbgogobobboooobooboobboooobooooooooooboboobobn
DoobobooobooboooboboobobobobooosoIgoobooobooBBSOOd
goobbobobodbobogobobuoubbobooooboobooobooooboo
ooodbobouogobbbouoooobooogbbobbbobbbbbooobn
gobooggbobobbooobobooobbboooobobbboooobooon
gboouobooobboodgbobboboobbbboooobbooooo



U 30

uogyo

SOI Working Group D 0 DO 00O 0OOOOOOOOOOOOOOOOOOO199800O
gogodgbboggooobbbooobbboobbbbouooobbooooobbo
gbobooooooooboboobboobbobbbbooooboobuoobboboa
gon

SOI Working Group 0 0 U0 0000000000000 0OO00O00O00OO0O199800
gogodbbooooooobobbooobobboobbbboooobboboooboobooboo
gboboooogoooboboobbdobbobbbbuoooboobogbbobod
gon

3.1 OJO0Ooobooboboobooobn

19980 90 280 0SOI0 000000 OOOOOOOOOOOoDOoDoOooOooOoon
Oooooogoooo srcooobooooboooobobooooooboobooboooon
gooboodgd

l.ggobobuoobobobooboobobbooobobboboboooobobbooad
2. 0000000000000 bbuoobbboobooobboon
. 00D 0u0boobuobobooddpowerpointl000OO0OOODOOOODO

4. 0bOoboooboobbooobbboobbbooooobobuoobobobon

gbobbobubtoguobodggbuuoboboooooooabbobobodad
O00000000100Kbps D000 ODOOOODOODODOT)0000O0O ORealNetworks O
0 RealVideo U D OO OOO 34KOO DO 56KO OO 100Kbps DO DO UOOOOOOOONO
O0000000000D000 RealVideoO Player DO OO OOOOODOOOODOODOO
O00000002)00000 sONYOOOOQOoo oo pCO0D0ODOOODOOOODODOO
o000 bobobouoobooooboboob OWeb OO OO O
gbobboodgboboobobbaboboobbogobbbdoouooooooooooon

96



0 30 gogobobooooooooboobo 97

pptUO 000000000000 0OOOO00O000O000000000000O0O0000
gbbododoooboobodbbooobboouobbuoo0oUnoOl UNetMeeting
O PowerPoint 0 OO OO OO OO0OOOODODOOOOOOODOODOODOOOOOODOO
00000000000000000D0000004)000 00 OlInternet Phone 0 0O O
OO0DOStanford 000000 GatewayU OO OO OO0OO0OO0OO0DOOOODOOOOOOOO
gboobobog pEHSOO0OODOO
gbobbooooboobobbbbooooooboo

m (000

jun’s laptop pana
(ppt/irc) (Web/NM)

pooooo

oE

ooog sekiya’s laptop nazo's desktop
(real0 00 0) (pnserver) encoder,

!

m 000

DEC desktop
(000 Capt)

&

yoko's laptop osamu’s laptop sorooo
(real 0 0) (ppt 0 0)

S 00 PA

projl proj2
00IPO OO0 0(TBD)

g 310000

gobboogbooooogboboobobbobbooobobobbooobbod
goobogbobobbdobooooooobooooobbooooobobboooLoOod



98 1998 00 WIDE 000

a1

| PGN

SFC

Uu32.0000o0o0oo

00 0D0O0ODORealVideo U RealVideo D OO Splitter UO DD OO OOOOODOO OWeb
O0proxyD D OOOOODOOOOOO

soNYOOUOuouobooooobooooobouoobouobooboououognD Windows U
0000000000 bO00OO00bOO0bObO0o0obOo0bOOO0o0bO0o0oDbOOoOoDbOOobOOoOooOo
goog19990d 30 WIDEODODOOooooo

000000000 goboooboboooboooboboobooooo o
O000000D00000D00O0O0OUORealVideo M OSplitter 1 00 000OO0ODODODOO
Jo0d200000000000000000000ODOD0O0OD0DDDODODODODODODOOO0
O00000DOO00O0o00obOOoobOoobOoO0ooooooooooooboooooDo
oobooooooboooboooooooooobooboooooooobooUooo
O00000obobOOoobbOboO0b0OPHSOO InternetPhone 0 D OO ODOOOOOOO
ooooon

3.2 UO0OOOoOOoboOoon

19980 110 900SOID00DDODODO0O0O000U e00DDDOOOUOODLOODDOO
SuperComputing 98(SC98) DD OO U0 ODOO0O OOO SFcOOOOOOOOoOO
000000000000 0000oboOobovBNSOOOOOOODOO TransPacOOODO
00000000 bO000o00ggddTransPacO 35Mbps OO O OOOOODOOOO
0 0SC98 00 OWIDE Project O DV over IPOODDUO0OOOOOTransPac 000 OO
goooogIPover DVOOODOUODODOODOOOODODODDODOODOODODODOOOOOO



U 304 ggbougbbbooooobbb 99

gbobooobobobobobbbobbbobbboobbbobbbddDVoverIPODOOO
0000000000000 [akimich) DO0O0O0000O

gboboboogooooog

& Mixer

;wu 21: CATV ZH1)—22: ppt

mic
(HBTEIR) % - 5 Fﬁ
EMixer LT/PPT

DVlOO

g33:000a0d

IPover DVO PCOOOOOOO DVOOOOOODOOOOODODODOO DV/IPODODO
O00OOoOoOOoODv/IPOO DVOOO DVOOOOOOODVOOOOOOOOOOOOO
Oboooogoouoon cATvoouooobooboboobuooboooooobooooo
O00000000O0o0oooooooO Dbv/IPO PCOOOOOOOOONOCOODO
OoooobobboooobuoboooboooboboboobooooDo soNYODboonooo
gooboobomuogbbooobbboboobobbbodobvoboboooooboon
OO0 DVOOO DV/IPPCO DVOOOOOOOOOOOOOOOOODOO 8Mbps (OO
01/4000000000000000O0O0C0O0)O0O0O00OOOOOODOODOOODO
gouobodbboooobbbobboobbbuoodobobbbooodobbboood
oboboboboobooboooooobobobboobboobboooboobviod
O0ooooooot/2,1/1 MOO0D00O0O0O0OO0OO0O00OO0O0OOO0O0O0O0O0O0O0O0OO 1/1
gbooboobodooboobooboooobuoboodIPover DVODODOOOOOOO
UO0O00Db000boooobbOd NetMeetingDO OO OOoooooooboood
gogbboboodbbbbbiobbbdobbdodboooobobboooboooboad
DVoverIPOUODOOOOOOOOOOOODOOODOOUODOOOOOOOLOODOOOO
gbbgbouoooobboogoboobbbobbobobbbooboobboooon



100 1998 00O WIDE 000

3.3 U0 AITOO0OOOO

19990 30 3100SFCOO DO OO AIT (Asian Institute of Technology) O Distributed
Education Center D 0000 0000000000 DOO0OOODOOOOODO 3.100000
goodggbobbbodgbuodtouooooobboboobbobbobboboobbabd
000000000000 00000000000000O000O000O0O0DO0 (NAIST)
UOooobobooaSFCOOd NAISTO 1.5Mbps 0 WISHO O OO OO ODODONAIST O
O AITO 2Mbps 0 ABDOOOOOOOOOOOOODOODOOOOOOOOODOOO
gbgl1oobdbbuouooobbooooodoon

gboodbuobobobbbuobooboooobobboooobbuooboooboboag
OoobooobooobuoobooboooviCcodbobooobUODb OVAT O NetMeeting
Ub0Db0000oooobooobO0oddbOn NetMeeting OO0 OO

ooooobOobooOoboooboboooooooobo0oooooboooboboOoOAIT
gooboobobobbodogboboboobooboobobuooooooooboobooboobobon

goosrCchoobooooobboboooubooooboobno a200b00b0boon
ooooooboboobooobooboooooobooboooboogo vicoboogooo
O0000b0OoO 7oKbpsODOOOOOODAITOODOOOODODODOOODODDOODOO
gobobobogbbboooobboooobboodoboooboboobuoooooaon
gbboodbbooboooobbobooobbbboboobooobobobonoog
gboboooobdgbod

34 0O0OOooO0

gbbbuogobbobgouuoououooooubbuboooobuaoouooood
gbodooobooouoobbboboboobooooabbooobbbbod
goobogobobobbooooobobobuoooobooboooobooooboboo
gbooooogd



0 30

ggobooooooooboobo 101

=2

— —

R B =
Pl rea . Platrivasatt g DA% et

AF e
AN =
y
e
e A VTR

BmzT—

AL R
Fa—

34 00000



102 1998 00O WIDE 000

ALBSAIT network
202249.4784/28
S
\\
~ ~e
A Em ~
> ~
S
- S
-~
Pty -JICSAT-3
-
- -
-F-.‘ =
E’ ]
Al/NAIST natwork
202 249.47.0/27 E-. -
Bl
—
~ S
- “-‘
e ~
== TCSAT-1b
- —
g
- - ik
s
1
S0l demo segemnt SFC Gateway
202 249 47 96/27 202,149.4797
BER< BRigMA <
20214047125 2002 14947 125

U35 0ubogagagoon



1 40

ooy

SOI Working Group U O OSOIODUOODODOO0OODOOODOODOOODOOOOOO
gbdobobooooobobbdooobbbbobbbboboouooboooooon
WIDEOOOOOOO BOFOOOoOooooooooboooobooboooobooo
19970 300000000000 019980 900 19990 300 wWiIbEOUOUOOoooo
gboooooggd

4.1 199801 901 WIDE U [J

19980 90 800U 11 000bbOobobo0ooobob wibEDOoogooooood
gooboboobuogobooobooboobobbboooobbobobooobbooboooa
oboooboboboo 12000bbo0o0on0 BOFOO OO

4.1.1 0000

gbobobooogobbobobuouooooooobobobuooobo bbbodgoobo
gbbooooooubobobuobbuooobuooo ooooobobobbboobod
oboobboobobobbobobboboobobygrn vOoobobOooDd
goobbowibEOODOooooooobuooboobboooooooboonb

e LUUOUODLDDOUOOOODLDOOODLDDODDLOOUOUODO

googboobouogobbobbbbodooooobooooooobbo ooooooo
ggd

gogbobobobooogboboobooodoouooooooooobboboo ooo
gooooooogo

ggbbobuogobbbbboobobbbuobboobbooobbboob

e LHUUOUOODUOODLOOOUOUOUOLODODbLUOOLDLOOOODLDO

103



104 1998 00O WIDE 000

e OO0 UOUOLDUUOLOUDLOODbLUUULDLO
e WIDEUDDUOOODOODOOODODODODO

e U DODOUOOUOOODLOOUOLDLODLOOUOOUDLDbDDbLDODOO
gboboobobbooobobbodooobboobobbboobo

1. 00000000oOoon (sol0)b0 oooooooooUoooUoooooooOo
O00000000000000D00OOO0O0ODOOOO (solo)ooooooooo
gobdboooobooooogbobuooobbobooooobobonn

2. 0000000000 0 00D0OD0O0ODORealAudio3.0000000 20Kbps Re-
alVideo5.00 0000000000 60KbpsO OO DODOODODOOOOOOOOOOO
20Kbps 0O OO0 OO0 0OOODODOOODOOOODODODOODODbDOODOOO
OUOOODORealServer 1 DO O O0OODOOODODOOO0OOOOOOODODOO SFCO
goooo

3. 000 O RealVideoO RealAudioO 0O OOOOOOOOOOODOOODOODOOHP
ggogbbbotoooouuodoododooooooboboooooobon
OOeye OO0 (DO0OO0DDOOUOOOOOOODOOOOOODODOO JpegDODO
O WebOOOOOODDODOODOOOODDOOO)ODOODOOOOOO

4. DO000OO0DOO bODOooboOoweb oo oboobooboobogoo
guobdboubbbooouobuoobobbooobbooboboobooon
O0000 WebODO cgiODOODOOODDODO

s. booubouobouobbooobooobobobobbobooobbboonob
gbobooboggoggbouobbobbbboooooboooouobooobn
godudgbboooboobbouooouogoogbbabobbboooood
gogbooggobooobuoobobbooobuoouuoooboboooooogo
gbboogobuoooood

6. oo oogoooboooboboboooobobobbbobooooboog
gooobooboboogobod

4.1.2 0000

gbossnggoboobboudbuooooooobboubbobogbuabbogobn
gouobbbuooboboboobobbbdobbbbboobbbouboobobooooaonn
gogboooobobbboboboobbobbbobobboobbooodoooooooon
gogbdgbobbooggbobiooooodgbbooooboooobobobonoon



g 34 ggbogobbbooooabobb 105

ooooboobooboHpPObODOUOODOODOODDOODLODDODDODODDOOODO
soloooodobooobbobobobbobbboboOoboboboouobUobbunDo
gobboboboobouobboobobbbbooobobbubbooouobobobod
gbouobuoodgbobbboodgbbobuooobbbooouobboodaao

4.2 19990 30 WIDE [

19990 30 2400 2700000000 0O0O00O0ODLD0UOLO0O0ODO WIDEOOOO
dodooooooouooooobooooooooooobooon
(http://www.sfc.wide.ad.jp/soi/class/camp9903/)

4.2.1 0000

ooooooosolgoboboboobooboooobobooooobooooboooo
gbobodboouobodbooooobodbobobbbooooooobubowWIDED O
oboooooob Ipv600O0O0OOOODOOOSOIDOOODOODD v4ODbODODOO
Dooobgobobobboobooo 12Kk000b000oobooboobuoooog
gooobobboodabbbod

O000O0O00O0DOeyed OUDOODOOOOO400000000000000 RealVideo
gogdgboboboggogobob

eyeDODOOODDOOO WebODOUODOOOOOoooooooboooooooobooO
gbbboooobodubbooooobobobobobbbuoooobbn

eyeUDOUOOUOOOOODOOOOOOO

e JUUODDUODOUODOOODOODUODLDOD OjpegboobbbobOnOO
boboodgubooboodd

gbobbobboobbbooobdobooooboodglgeuodobbbogn

gboubugobouboooboboooooboon

jpegU0O0DO00O0200000000000MDODO0OOOO0OODDOO

OO00O0O00O0Olecal O Owebserver 2000 000O0O0O

ftp 0 httpOOOOODOOODOODOOODOODOOOO

gogbbbodombuoobobbooognb

gooboooboboooobobooboobbg SPCh ABODOODOODOO
goboboooooobobbbbn



106 1998 00O WIDE 000

203.178.143.0/27

2

RT100i

21
DSU

203.178.143.120/30

DSU
122

RT100i

203.178.143.96/28
I Switching HUB I

| 97

.99 102 .103 .98 .100 101

WWwW Real Real DNS
Real G2 v3 NAT NAT (Camp)
DHCP Encoder Encoder (D#F) (B2R) P

.04 A1 .0.1

10.0/16

U41: 000000000

0 4.2: eye



g 34 ggbogobbbooooabobb 107

4.2.2 0000

gbobbbuoooobbobdobboboboobbo400bbbuo0ooobobood
oobobooooboobooobboobbbooboboooooooooOooobpoobg sor
gbboooobbbbbooooubboobo47ogoobboooobod

4.3 0O0O0OOO

199809 bbbodubooobuboooobobbbooooobooono
goobbouoobobment sgbobboggbobuboobooobogbboobbg
gbgoooooobobooobboboboobbbobboobboboooogbbo
gbobuoooobbdobooobbuooooboboboooobobbooobbbbod
goon



1 sU

oot

gbuogboooggbbouooooboobobooobbboobbooegboogon
OO0 SsrCcOoboboppooooo Ssolgoboooooboboooooboooooooo
OooobooboooobobooSsoloboooobooboboooooooboooooooono

googoooooooboonon
gbogboboooobbooobooboobobobobobobbdobobuogobboo

gbobbobogo

108



1 eUu

U0 1.1998 0000 SO0

6.1 [0O[
ERERE HEN 00 g od oo
ggoooo oo g gooogd 201 18 12x1.5H = 18H
ggoo 1s o o oooo 215 106 12x1.5H = 18H
goobgobod gd o goon 54 105 11 x 1.5H = 16.5H
gooooo oo od oogdgo 29 66 9x 1.5H = 13.5H
gogooboooooag oo o googo 74 153 9x 1.5H = 13.5H
ggoobooo oo g gbod 138 141 13x1.5H =19.5H
ool In o o gooo 97 114 13 x 1.5H = 19.5H
gooo 700 118.5H

109



110

1998 U0 WIDE OO0
6.2 [0

ogooooo ad od oo
lL.0000000000000O0o0on
oodooooad ooood 1.5H 0000
2200000 ooood 1.5BH 0000
. OOOOooooooooooooooa ooo 1.5bH 0000
4. Accessibility - D0 0000000000 ogooo 1.5bH 0000
5. 00000000000DOO ood 1.5H 0000
6.0 doououoooon Lawrence H. Landweber 1.5bH O0O00
r.0ooooooao oooo 2H oood
8.@Home Architecture Elize Gerich 2H IW98 O O
9.DNS&Mail ooood 6H IW98 O O
10.000000000D0DO00000O oood 3H W98 O OO
11.IPsec O IPv6 oooao 3H W98 O OO
12.0 00000000 oooad 3H IW98 O O
13.0000000000000000000 000 3H IW98 O O
14.RIPO OSPFOOOOOO0O ooad 6H IW98 O OO
15. 0000000000000 ooo 3H W98 O O
le.0dd0ooooooobooooooa
00000 O0000o0ooooDooDn ooooooooo 3H IW98 O O
17.000000000000 oodoooooooooo

Oo0oooooood 6H IW98 O O
B8.0000000000DO0O00OO00O oodooooooo 3H IW98 O [0
19.000000000000000000
ooooooo ooodod 3H IW98 O O
20.QoS U O U Interserv O diffserv gooo 3H IwW9s U I
21.Stream&Multicast Ooooooooo 3H IW98 O [
22.BGP ooooad 3H IW98 O O
2. 000000000000
IpO0O0OOOOOOO0O oooo 3H W98 O OO
4. Lnux 000000000000 oooad 3H IW98 O [0
2. 000000000000000 O0o0ooooooo 3H IW98 O O
gooo 2500 73H




0 70

0O 2. ”School of Internet” - A university

on the Internet

Keiko Okawa (keiko@sfc.wide.ad.jp) KEIO University, JAPAN
Jun Murai (jun@wide.ad.jp) KEIO University, JAPAN

The Internet provides the digital communication infrastructure to the society. This new
infrastructure allows us to store, share and exchange our intellectual resource in digital for-
mat anytime and anywhere. By fully utilizing this new infrastructure, the new educational
model for the university environment can be achieved. In this paper,we set the goal of the
new enviroenment, analyzed; the activities in the traditional university and proposes the
new model and design of ”University on the Internet(Uol)”. Based on the Uol design, we
implemented core set of components of Uol to demonstrate the feasibility of the design.
Implemented components includes a) Class on demand system b) Assignment system to
support collaborative learning and ¢) Internet Student Course Servey system. Using those
components, we started the ”School of Internet” since Oct 1997 on the Internet as a pro-
totype to prove the concept as a whole. We introduce the SOI experiments and evaluate

the Uol design and concept through the experiments, then discuss the future directions.

7.1 INTRODUCTION

The introduction of the ”University on the Internet (Uol)” concept and overview of re-
search approach is described in this section. Detail design of each components are discussed

in the following section.

7.1.1 Uol Goal

What the new educational style is, however, is not clearly defined and established yet.
Many research activities are going on to find it out[33][8][78][2][7][4][1][99]. We define the

goal of the Uol is to provide the environment where
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e Students in anyplace can take classes anytime

e Students can build a curriculum by taking classes from any universities around the

world.
e Faculty distributed globally can jointly build a new academic area.

e Students can get credits to certificate their competence as a result of their class

activity

In order to achieve the above goal, we defined the Uol Model, developed the components,

build a prototype to see the feasibility of the concept.

7.1.2 Uol Model

Uol consists of students, faculty and administrative body. Uol provides a set of university
functionality to those members. Uol is fully operated on the Internet and anyone who have
access to the internet resource can be a member of Uol regardless of their geographical

location. Members are widely distributed on the Internet space.

7.1.3 Uol Components

We designed and implemented the following components to provide a core set of Uol

functionality.

1. Admissions Office System
2. Class on Demand System
3. Open Assignment System

4. Internet Student Course Survey System

Admissions Office System allows students and faculty to register and maintain their
personal information.

Class on Demand System defines a Uol class and provides stored type of lectures. It
provide necessary tools to digitize classes. Classes performed at the university classroom
is digitized and stored then students can participate in over the internet on demand using
streaming media and internet technology.

Assignment System[149] is an online assignment management system focusing on sup-
porting collaborative learning among students. It basically provide a mechanism to sub-

mission and review of assignments online.
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Internet Student course survey system[140] is a generic course survey builder and manager
to encourage every class owners and/or administrators to perform a survey of the course

and widely share the result for both students and faculty benefit.

7.1.4 Prototype

Using the components listed in 1.3, we started ”School of Internet(SOI)” from October
1997 as a prototype of Uol concept. Currently there is a strong demand from students
to learn Internet but no university in Japan has ”"department of Internet” yet.; One of
the reasons is that ”Internet” is a rather new academic area and it is difficult to have
enough academic experts to build the department in one university. Another reason is
that creating a new department requires a few years to be approved by the government
in current educational system in Japan. Uol technology allows us to create such a new
curriculum by collecting several related classes from several different universities in timely

manner. School of Internet is the prototype of this concept.

In 1997 Fall semester, SOI served 4 Internet related technical classes from 2 different
universities in Japan. 276 people including adults and university students from all over
Japan and other country are registered as SOI students and participating in the classes,

submitting assignments and discussing each other on the Internet.

7.1.5 Experiment and Evaluation

Going through all the operation of one semester, we evaluated the feasibility of SOI
system and evaluated the Uol concept based on the students feedback. Also through
the SOI experiment, we encountered some interesting regulations problem in Japan. We
realized we will need to revisit the current university regulations which were build; based

on the traditional environment and will not be suitable in the new Internet environment.

7.2 DESIGN OF SYSTEM

In this section, we design the Uol system to implement the Uol concept by defining
the a) Member of the Family consisting the Uol, b) functionality that Uol system should
provide to those members as a university platform. In this paper, we are focusing on 3
major components as a core set of the functionalities. Overall design is followed by the

detail design of those 3 major components with in this chapter.
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7.2.1 Uol Members

Uol consists of students, faculty and administrative body. Anyone who has access to the
Internet resource, can be a member. Therefore they are widely distributed on the Internet
space. Each categories of member are granted a certain set of access to the university

resource.

1. Students
l.a Students - study for the degree, have right to take classes, submit assignment and
get the feedback from the faculty.

1.b Auditor - study but will not obtain degree as a result, have right to take classes
but not submit tasks nor get feedback from the faculty.

2. Faculty
2.a Degree grant committee - A group of the authority of the certain area. They
are responsible to build a curriculum, evaluation of students’ performance and grant

degrees to students.

2.b Tutors - Responsible to plan and implement classes in line with the curriculum
and evaluate students performance at the classes. Anyone who desires to teach classes

can register the class to Uol.

2.c TA/SA - Teachers assistant. Faculty explicitly delegate their access to the certain

information on the University.

3. Administrative body
Responsible for the Uol functions to work described below and resource management
. Administrative body keeps the personal information and academic records of all
the members, has method to authenticate the individuals. It stores and maintain the

class contents.

7.2.2 Uol - Functionalities

Uol provides the following functions on the Internet environment to support each mem-

bers activities.

1. Classes
Faculty gives classes. Students takes classes over the Internet. Uol provides the
mechanism to capture, store and distribution of the classes. Detail design will be

discussed in section 7.2.3.
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2. Assignment

An assignment is one of the effective ways of sharing opinions and achievements
among students.; We’ ve implemented the online submission and open feedback system
of assignments to support collaborative education clearly distinguished from one-way
professor-to-student education. This system enables students to refer assignments of
each other and get comments about their own assignments from both faculties and
students. We discuss the detail design of the flexible assignment system in section
7.2.4.

3. Student Course Survey
As Uol concept focuses on the students satisfaction, course survey by the students
is a very important tool to obtain students feedback on the class, faculty and Uol
implementation. Student survey system should provide an anonymous and secure
submission mechanism and open result sharing mechanism. By providing an easy
platform for internet student course survey that any organization can utilize, we
foresee many survey result become open to the public then it increases the opportunity
for students to find a good classes over the world. Design of Internet student course

survey is defined in 7.2.5.

4. Communication Control
Uol should have a clear method for registration and elimination of the member and
authentication for all communication and access control. Based on the authentica-
tion mechanism, Uol controls the access to the resource and information owned by
University such as class contents, private record and information Uol also provides
a communication method among students and faculty with keeping required level of
security and privacy. For example, different level of security will be necessary for

individual record notice, report feedback or open discussions.

5. Payment System
Administrative body sets the price of the resource on the university. Uol should have
a easy payment system. Although this is a very important part of Uol functions, we

will not discuss this area in this paper.

6. Examination and thesis review for degrees
Degree should be reviewed by all the member of degree grand committee over the In-
ternet. Uol should provide an environment for this particular communication among

faculty and students.

In this paper, we focus on the top three functions from the list above. Detail design of

those three functions will be discussed in the following sub sections in this chapter.
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7.2.3 Class on demand system

Uol class consists of the following 3 components

1. Class static information
Information available beforehand such as prerequisite, syllabus, reference books and

staff’s names etc.

2. Class Communication method
Uol should provide communication method for a) Open discussion for all students,

b) closed discussion between faculty and student.

3. Lecture
Lecture information - Lecture is defined as a set of digital media synchronized with
the time. A lecture is defined as a set of URLs representing each digital media with
Time information (Fig.1). This information is stored in a ”lecture file” which is also
specified by a URL, handled by ”Lecture Manager(LM)”.

Players of the each component media should have a capability to start playing at
any give time and also has an interface to stop, start, rewind, change and specify
URL to play, so that LM can control each media. Players are responsible to obtain
the specified URL to play over the internet by their own method, preferably using

streaming technology.

User specifies the "lecture URL” and ”start time” to the LM. LM tells URL and
start time of each media to the each media players. Then, each media players on
the client side obtain the specified resources by their own method and play it on the

client system from the specified starting time.

For example, assume user specifies the Lecture URL of Fig. 7.1 Lecture information,

LM tells”URL1” and ”t5” to the Medial-Player, ”URL4” and ”t5 - URL4_START_TIME”
to the Media2-Player, "ULRb5” and "t5” to the Media3-Player and "URL11” and ”t5

- URL11_START_TIME” to Media4-player.

7.2.4 Assignment System

The requirements of this system are "online submission”, "reference of assignments”,
"attachment of comments”, "reference of comments” and "authentication”. Assignments
are required to be in HTML to support any kinds of media. Submitter of the comments
need to be identified by certain group of people such as assignment owner and faculty, but
anonymous to others for assurance of their privacy and freedom of comments. This type of

communication control needs to be specified by the faculty. Authentication is required to
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limit submission of assignments to students (not including auditors). In addition, flexibility
is required so that faculties can set timing of reference, degree of openness and conditions

of authentication according to students’ desire and contents of assignments.

e Setup Function
Faculty gives the Assignment configuration to the Assignment System. Configuration

includes class-id, assignment, deadline, openness level, content type, review type etc.

Faculty

class-id, assignment, deadline, openness level,
content type, review type ete,

(Assignments configration,

Submission Review
Module Module

0 7.2: Design of Setup Function

e Submission and Review Function

7.2.5 Internet student course survey system

This system provides the secure polling mechanism and ensures to all members to prac-
tice the course survey in their own method easily. The requirements of the system are
"authentication”, ”single-polling”, ”anonymous communication”, "disclosure”, ” validness”,
"handy”, "general” and ”effective usage” . This system is divided three functions, which
are Startup Function, Basic Function and Supporting Function. Startup Function makes
a condition for the users to start a survey. Basic Function provides the users to make a
survey in the secure communication pass. Supporting Function is possible for the users to
analyze all data collected from the voters. These functions consist of some servers defined

briefly as follows;



g 34 ggbogobbbooooabobb 119

Students Students/Faculty
Submission Review
Maodule Module

O 7.3: Design of Submission and Review Function

e Startup Function

Registry server: To hold the registry form and help users to make own questionnaire.

e Basic Function
Authentication server: To authenticate whether students have a right to vote using
the ticket which can not identify the voter’s name and certified as voters. Ticket is
issued to the voters who are authenticated. There are many ways to authenticate by

USers.

Reply server: To provide the voter the reply form and send ID, password and the

answer to the authentication server.

Collect server: To get ID and the answer from the reply server and show the result.

e Supporting Function

Analysis server : To analyze the collected data.

In addition to those functions, there is the ticket receiving server to update the password

file automatically.

7.3 EXPERIMENTS - ”SCHOOL OF INTERNET”

We prototyped the new department ”School of Internet” using the components based on

Uol concept. In this section, implementation of the components for SOI.
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0 7.4: The elements of this system

7.3.1 Overview

School of Internet serves the following classes, meetings in 1997 fall semester. All topics

are related to the Internet.

7.3.2 SOI System configration

In this section, all the computer and network related resources to support SOI experi-
ments are listed in the following three categories;

Servers - For several Internet function services

e HTTP server - Apache server running on SPARC Ultra server
e HTTPS server - Apache + SSL, Secure World Wide Web server

e Japanese seach engin - SSE 1.1

Japanese BBS on the WWW interface - N-BBS

e SMTP server and mailing list server

Streatming media server - RealMedia Server on
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ClassID | Class Name Faculty Performed at #of #of
lectures students
97001 Information Processing
System J. Murai KEIO Univ. 14 206
97002 System Programming O. Nakamura KEIO Univ. 14 80
97003 Information Network
System H. Sunahara  NAIST 5 59
97004 Network Programming  J. Murai KEIO Univ. 14 123
97005 | Special Lecture (1) D. Crocker KEIO Univ. 1 N/A
97006 | Special Lecture (2) J. Morgridge KEIO Univ. 1 N/A
iw97_tut | Internet Week Tutorials 18 tutors IW97 at
Yokohama 18 N/A
GTLD | Academic Meeting (1) gTLD meeting
- Domain Name System * at Tokyo N/A N/A
iw97_ipm | Academic Meeting (2) IW97 at
- IP Meeting '97 * Yokohama N/A N/A

Working environment - For SOI lecture contents creation

e Pentium 200MHz PC and Pentium 300MHz PC with Video and Audio caputuring.

e Video and 8mm deck connecting to the above 2 PCs.

e Pentium 200MHz PC for audio/video manipulation (such as noize reductions)

e Serveral PCs for material digitizations.

Classroom environment - For recording the class activities

¢ 1 microphone, 2 8mm cameras for taping the class

e 1 laptop to capture the timing events.

7.3.3 Administration

SOI admissions office has the following functions provided through WWW interface,

implemented as CGI.

1. Student registration
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2. Class registration
3. Individual authentication by email-address and password

4. Individual Information update by students and faculty

7.3.4 Class on Demand System

Each class has its own class page (Fig 7.5) giving all the static information on the WWW
web page. Each class has a) student mailing list b) faculty mailing list ¢) BBS through
WWW interface as a communication method.

SOI implemented and tested 2 types of classes.

. <]

Video Audsa W lukorials

O 7.5: Lecture Type-A

Type-A encode the lecture’s voice and figure to the RealMedia format. SOI provides
20Kbps and 50Kbps versoin of the video clip for each lectures, Presentation Materials are
provided in text-based HTML format. We developed the supporting utilities for HTML
conversion as 1) PowerPoint to the HTML converter run on Windows platform 2) Text to
HTML utility, and 3) timing capture utility to record time of slide change event. Using
RealMedia capability to synchronization, new page corresponding to the lecture voice, is
automatically loaded in certain timing. (as Fig.7.5).

Type-A only synchronizes material and audio/video. Type-B synchronizes pointer de-
vice to point the certain place on the presentation material. We developed the Lecture
Manager, PowerPoint Manager, Point Device Capture utility and Point Device Player. At
the classroom, all the pointing device events and the slide changing events are captured
by the capturing utility, then point device player playes the captured data on the client
system to move the pointer on the client screen so that students can see which part of
the materials is pointed by the tutor. PowerPoint Manager controls the slides to display
corresponding to the given time (As Fig.7.6).
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801 PowerPoint /informa!jm
/ control

O 7.6: Lecture Type-B

7.3.5 Assignment System

Setup, submit and review modules are implemented as CGI running on the SOl WWW
server system. Students create their own assignment on their own WWW server, register
the URL through the SOI Assignment Submission System. Only the registered students
can submit their work. Depend on the faculty’s direction, the submitted work becomes
open to public as soon as submittion, become open to public only after the deadline, or
never be opened. Students can review the other students’ work on the SOI Assignment
review system. With faculty’s direction, students are encouraged to submit their review
comments to the other’s work (see Fig.7.7). Submitted comments are open to public

without reviewer’s name, and open to assignment’s owner and faculty with reviwer’s name.

7.3.6 Student Course Survey System

Implementation of this system is written by Perl as CGI script on the WWW client. The
secure traffic is assured by using SSL (Secure Socket Layer). The registry server holds the
registry form used HTML FORM. The configuration file which includes the information
about the users and the questionnaire (there are three types of questions, and the users
can choose the question types in this file.) is very important for the users to do their own
survey. After the registry server gets the configuration file, the tool kit programs develop
the servers, and the users receive the class ID and URL from the registry server. The
authentication server has the password file which sends from the ticket receiving server.
The ticket receiving server adds the ID and password to the password file as the same time

when it is received the ticket from the ticket distributing server. When the users practice
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0 7.7. Asignment Submission and Review screen

the survey, they need to distribute the ticket to the voters as the certification. The reply
server shows the reply form used HTML FORM to the voter in according to the voter’s
request with certification. All data from the reply server is calculated in the collect server
and disclosed on the internet. Therefore, we can know the result as soon as the survey was

closed.

7.3.7 Information Archive

All the slides are retreivable through the search engine. All the slides have a button to
start the corresponding video and audio from the specified starting time. Students can
see the slides and hear the lecturer’s explanation exactly aoub the topic described on the
slide (Fig.7.9). This way, lecture materials stored in SOI server automatically becomes

multimedia type of database.

7.4 EVALUATION

We evaluated the SOI implementation through the questionnaire to the students and

faculty. Over 79% of the members expressed their satisfaction on the SOI classes, and
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services to learn Internet. Over 85% of the members expressed that they would like to

continue this activities.

7.4.1 Assignment System

The effectiveness of the assignment reference system was shown through experiments in
one class held in SOI, the Information procedure. Students have researched about differ-
ences between an authentication system in real life and on Internet, submitted assignments
and attached comments on assignments of other three students. The following is the result

of this experiment.

1. All students : 141 persons
2. Students who have submitted assignments: 47 persons (33.3%)
3. Students who have attached comments : 32 persons.(22.7% of (1), 68.1% of (2))

4. Number of comments : 97 comments (1998.1.21 / 3 days after deadline)

At the same time, we’ ve asked students to answer the questionnaire regarding this open

assignment system. The following is the result.

1. number of those who have answered : 32 persons

2. Was referencing other students’ assignments effective 7
Yes : 28 persons (88%)
Don ' t know : 3 persons (9%)
No : 0 person (0%)
No answer : 1 person (3%)

3. Was attachment and reference of comments easy ?
Yes : 24 persons (75%)
Don’t know : 7 persons (22%)
No : 1 person (3%)

4. Did you experienced any trouble on attachment of comments ?
Yes : 4 persons (13%)
No : 27 persons (84%)

No answer : 1 person (3%)
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7.4.2 Studnent Course Survey System

We have observed whether this system has accomplished those requirements. The exper-
iment of this system has been executed in SOI course survey, and also in Campus Amenity
Monitoring Project of Keio University Shonan Fujisawa Campus (CAMP2). There are

some differences between these two surveys. The feature of the survey is stated as follows;

e SOI course survey
The voters are authenticated by the SOI ID and get the ticket.
The Period of the survey is from January 28, 1998 to February 6,1998.
There are 20 questions.

Percentage of the voter was 42.00%

e CAMP2
The voters are authenticated by CNS (Campus Network System) user ID and get the
ticket.
The Period of the survey is from January 20, 1998 to February 10,1998.
There are 74 questions

Percentage of the voter was 55.00 %

This system is adapted in these different conditions and satisfied with the requirements

in both survey. We also have got the favorable opinions from the students in the survey.

7.4.3 Law and regulations

In operating School of Internet, it was found that there are several problems concerning

about legal issues on education including the following three topics.

e Intellectual property of lectures
Intellectual property of lectures is thought to belong to each university and use of
lectures is strictly limited especially in national universities. But it is a rule estab-
lished in times when a lecture could be taken only in a classroom in one university.
Development of technology enabled lectures to be stored and accessed from the dis-
tance. Now it ' s time to create a new style of relationship between universities and
faculties and make it possible for anyone who wants to learn to access lectures from

all over the world.

e Copyright of materials
Some materials used in lectures are protected by copyright law. In universities, use of

them is permitted as' educational use’ , but it ' s not clear whether this rule is also
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applied to Uol. So that lectures can be accessed from all over the world, it is necessary
to establish an international consensus about educational use on Internet and it ’ s
coverage should not be limited to only universities admitted by the government of

each country.

e The degree
Having no border of countries, Uol should not be under the control of governments.
It should be free from regulations such as numbers of students, length of classes,
obligation of subjects and rules about equipment. Students and faculties can build
curriculums and design classes based on their own desire. The operation of university
will be distributed to administrative, faculties and students. Then, the degree system
authorized by a government is not suitable for Uol. For this new environment, we have
to create a global education system based on the demand of faculties and students

all over the world.

7.5 CONCLUSION

We proposed the model and design of ”University on the Internet (Uol)”.Based on the
Uol design, we implemented and test core set components including a) class on demand
system b) assignment system and c) internet student course survey system.

Using those implementation, we developed and has been operating a prototype of Uol
concept as ”School of Internet” to demonstrate the new possibility of Uol.

From the result of the questionnaires to the SOI students and faculties and the usage
statistics of SOI servers, we concluded that the components implementation proved to work
and the prototype of the concept is approaching to the goal.

SOI experiments revealed both of the current technical and non-technical issues to be
solved. For example, it is clear that class on deman system requires a new type of presenta-
tion material player to support streaming technology, also that the government educational
rules should be revisited assuming the new environment.

To prove Uol concept, complete set of component implementation is mandatory. We
will continue to add new components to the SOI environment to continue the experiments.
Also in order to prove the feasibility of this concept to other are than computer science,
we will widen the academic area of experiments using SOI technology and improve the
implementation.

Finally further research through the experiments focusing on the University operation
model including management, payment and copyright issues are necessary to make this

concept work able to the real society.
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Design and Implementation of Internet Student Course Survey system (ISCS)
YURI IJUIN t | KEIKO OKAWA t , and JUN MURAI T %

The Internet which provides universal and free digital communication helps people to
get the distance, scale and rich interaction in the educational environment. People are
more interested in distance learning on the internet. It becomes increasingly important to
establish the good educational environment. Especially, development of the communication
methods among the students and faculty all over the world is necessary.

In this paper, the anonymous polling system to get the effective opinion from the students
and obtain the students and faculties feedback, known as the Internet Student Course

Survey system (ISCS), is described. ISCS experiment is carried out to evaluate ”validness”,
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"disclosure”, "generality” and ”effective usage” of the system in WIDE Project SOI system,
which aims to investigate the new form of University based on the Internet environment.
The design and implementation of the system offer the secure polling mechanism on the

internet generally.

8.1 UOOO

goodooooboooubooooobooobooobooooboboooooooooon
dodoodooooodoouoooooooouoooooooooooooooooogad
0000DD0000D00000000000000000000000 [61]5][1[17]0
oo booooboboooboobuooon
oo ooooboooouobooooooooooooooooboooooa
0ddoooooooooooooooond

godoooooooooooooooooooooooooooooooonoogo
0o0o00o0ooooooooooooooooooooooobooooooooood
oo obooboboooooogbooogo
doobooooooooooooooooboooooboooboooboooooooo
0ooddooooooonoooooooooooooooooooooooood
0o0ooooooooonooonooonoooooooooooooooonoonoon
000 290 0000000000000 0000000000000oOooOOooOoDOoOO
doddooooooooooboooobooooooooob oo boooooonon
gooon

oo ooooooooooooooooooonooooooogd
0o0o00ooo0ooooooooooodoooooooooooooooonoooogn
gobgooboobooooouoobobbooo oo oooooooo
dodoooooooooooooooooooooooobogodoooooooon
Oooddooooooonoooooooooooooobooonooooooooon
0o0o0ooooooioonooooonooooooonooooooooonon
O0000000000000000 WIDEOOOODOO soIo0oo 164000000
O0O0D00O0O0O00D0O Internet Student Course Survey system (O O OISCSOO0O)O00O
goooon

8.2 ISCSOOMD

8.2.1 OUOOOOOOOO

IscCsbogugg4b00goooooobobboobuoboboobo



4.

2.

g 34 ggbogobbbooooabobb 131

.goo

g
goobog
goboo
goboood

goo

goo

goboood
googooboboodd
gobobooon

goo
gobbooodgn
gboboboooogn

.goo

gbobbbobobooodooobooboobboobooboobbobbaobobao
00000000 (14200000000 40000000000000O

o 1[I
0000000000000 oooooooooouoooooom oo
000000000CAODDODOU0O0O0O0O0ODOO0O0OOOOD 1380

e O OOMO
gogbobbouooougooooobooouobbbbobbboood
gogobobbododadg

e OOODO
ggbobuooobboobobbbd

gbooboobodag
gogbbobodoboboobobooobogbobbbobbbobobuooooobon

goo
goboooodbodoooooobooboooooboobboboboooaon
godgobooboggo



132 1998 00O WIDE 000

3. 000
gobogbboouaobobbobobbobbooubuoobobbobooooooon
gogoboooouabgoobbbobbouooobgobooboon

e LUUODODOO
gogdobboboubdoooobbbbobboouooooboobooobbo
goggbobobobooogbooobobbbobooooobobboboboooon
gogd

e JUOUOODLDODOOOOO
gobobdgbobobbboobbobbobobboooodoobooooo
goduobbogbogogogd

o U ODLOOOO
gobbobobouoboobbbbobogobbobobbbd

4. 000
gbooobobbouooobobbbbodbobbooboooooooooagnon
gbouobdoboooboobbodgobobbob

o JUOOOOOOU
gogbbbobouobooooooobbboobbuooobbbobboboon
guogoogbobogdgoooon

o UOUOOOOOODO
gobbouoouoguoooooooooobobobobobbo

8.2.2 UUOUOOOOOO

ISCSO0020000000(1)000000000(2)00000(3)00000 3000
0000000000000 0000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
000000000000008101SCS000000000000000

1. goooobgd
gggdbobdoboooobbobbbodobboobooboooobooooan
goooogooboboobad

e UOOOMO
gobbooboboouoogoooobobobobbboouoooobbbobbo



g 30 ggboogobbbogoooobob 133

o CD

L it 7’74

1t L e MRS

AEENE  SEEET T FOENERETLA
EEE BERRETY-—FZEETLA
MEFRS  ARENEC-cEAEDENFEIAEOEFRFT A

Lk 11k

U8l 0odbooooooogn

gbgobuoodobooobuoooooboboobooooouobobbo
oboboobuoogbuobuoobobobsinboooougg

goboobboboooooodgboobboooouoobobobbbobban
gobobobooob Ibbboooo vRLOOOObOO IboobOoooon
gboboboouogobobobbuobbobobobobbobooboobon
gbobodbuoogbooboboobobooooo Iscsugooooononboon
gbobobbooboobbbbbbooobgoubuobuooooggo
gobooo

0810000000000
OoodID

gbobobboobboobobooobobobboo
ood

obooooo

gbooooogn

gooo
oboobobbooboboobobobobo




134 1998 00O WIDE 000

2.0000
goboboogbubooooobooobabbo sbboooboooooboa
gobbobdoboubuooogbbboooobbboooooaann

o OO OMN
gobogbdoodbobobbbooboobbuoooboboobuoboon
goboboboobbobobooogb2u0d0boobbbooboooood
gbogboboobboobbbbuouoobooobooboonoobbobon
000000000000 0000000000OOoOO0O0oooDOoOoOO (1)OoOoo
000@2)0bo0ooooood

(HLOOooODOOOoD OODUODODODoODOoDOoDOooOODOooOOooOOoDOODOOOODODOO
gbobooobooboobbobooobboooobooooon
goooboobbbbbboobbodooboooobobobbobooan
gboooobboooobobobobboooobobobbbouboon
gubooobbbboooooboobobbobbbobobobbbod
bbb ooooooooobobboobbooobooogouoga
gbogooogbbugboooogbogbobobbibobooooon
gugoobbooobobboan
[scsobooooooooboboobogboooboooooooooogn
gbooobbdobbboooooooobbooobboobbobooo
gobobobobouooboboogbuoboobaobboogboo
gboogao

(2) 000000000000 D0O0DD0ODODO0O0DODODO00O0O0ODOOO0ODOO
gboogooboogoboboboooboobbooobbobogan
ggboboboooobbbboobobbobboobbobbobobobdoo
gbgobobbduabbbbobbodbooooobobobobobon
gbgbdbboooobbbobobbbduoouoboooobobn
gbogobbbobddodoooouboooobbooooboobooboboboon
gobboooobobboooobboboooooobog

e OO OMO

gboodboboooboboboobob ibboboboooobbooon
goubbobbobodoboodgbbbbodoobogobdbaobobboouao
gogobobobbobogbuoooobobbobobuoooobobobobobobo
ggboduooogobobobobobboooobooobbboboboboooo
gbobbbbuooooooobbbooouobobobobbbbaboo
gbobobooobobboooboobobobbbn

gogogobbobiuooooooobobobbbobboobbooobbobboa
gbbooooobobgoooobobbbobuoooobooooooon



g 34 ggbogobbbooooabobb 135

ggobbbouooobooooobbbbobdoooooobbobboa
gbooobboogooboboboooobboogo

o OO OMN

gobbobuooboooobooobbbooooooooobobooboon
gbobogoogoogogoobooobbbooooooboobbobobon
gbbboboooobbbobbbobooogodo

3. 0b00n

e UOOOMO

gobbobobobobogobooobobobboboooobobbbboaod
gboodgbboboboboobobbobobbbuobooobbboboodad
goobooodobbbboboooobobobbobbuooobobbobb
goobogad

gbobobodoon
gbobbdobobboboouoouoobbbodoobbboobbboon
gobobobboobobbboooboobobobbbboooooooooog
gobbogbboooogbobobbobbuogoogooboboboboon
googon

0820 1scsbodbgobobuoooobuooooooboobboooonoon
gbobbooobobobbbouooood

8.2.3 UUUUOU

e OO ODO

1.

oo

gbogoooIrscsuboobobogobuooboobbobooboobboboobo
gobobooood

gobboobdboooobbobbooboo bbooooo

SIsCSOb0onoobooooooo Ibbobboboobo0 vRLOOOOO

goboboboobodboooboouobooobbooooog
oboooooooiIscsoooon
gbooboobbobbobooobob URLODDODDO

goobobbobbobuoobodgbbbiogboouooooooobobobn
googoon

gobbooooboobbbooobooobooboao



136 1998 00O WIDE 000

ISCS HEEELNCED
mEE
O I RIERE
]: Fhoub
TFr=
: [EEF | ¥
~ L F sl
o et # H:E Forohg
— > T bR
el NZELE gt |
ClEEY - BEY T ?T—hﬁﬁ

R
I, Loy

i —s

sk 7T B RE##E LT
SOpUre hitp server

0 82 ISCSOUObuognod

o 1010
. oobobbooboooboooobooobb vRLO0b oo Ipogogg
gbbobooobbbooabbobbobdodgdgboabbao

2. 000000d0000obobbooooouoobboobooooobd
gogbbboougoobobbdobbuoooooogbbbooooon
ggobboodgoobbodn

. 0bbobugobooobbbobuouooooobobbuoboobod
gobboouooobooobbobboo

4. 0OobOobboobbooobooobobobboobobbobobobon
gbobooboboogbboboboogoobboboobon

Ss. bbuouoobbbbboobobbboobbboobboobn

8.3 ISCSUOONO

oboobooboooboogoIscsuunoonoon

e OO

e O ODO



g 34 ggbogobbbooooabobb 137

goooo

goooo

gobooooobod

gbobooboogn

e JUUDLOODODOOOODLDOOOOO

O0000000000000000000WWWOOOO0OO0O00o0o0000000
00000 ONetscape Communications 10 000 000000000000 SSL(Secure
Socket Layer) 0 00000000000 MOCA (WIDEO OO0 OO0 Members Only CA)
O000000000000000000000000000 (ISCS, SOI, Keio) 30000
OoooOoOoO0o0oOoooooo

8.3.1 ISCSUOUOOODOO

IsCstbodbbgogobooobboboooboboooobooooboooboboboon
gobbooogdgbbobooobuoobuoooboooboobbbouoboobobod
gobouooooobooo

OO0000o00b0o0oboobooooobuobooboobob O 820 Jotherl O 400
gboboboooogooboobobbodobbobbooooobobbuoooobooo
O0ooobOobDmg 820 0typel 0 3UODOOOO ISCSOUODOODODOOOOO
gbobuooboobboboodobbbodooo

83.2 UUUULU

OO00oO0o00OSwnOSHh60O0O0O0ODOODOOOOODODO CcGIODOOoOonoboOoOoOong
gocGlboboooooooooboounbooD PealOOODODO
goboboboboooooooobbobooobbobuoobooooon

e UODOODODOOOO
goooobowwwiooooooooboooooooooooboooooooboogd
OO0000obooooboboooooboobbooobOooOdn entryform.cgilO ISCS
000000 (configile) 00000000000 0O0ODOO00O0OO0ODOOODODOODO
goobobod

e LUOUOODODO
OoooogoIscsuonopoobooboooboboioobob mkallOO OO
godgbbuboobobobooooobooouobboobbobbobobo
gbobobobooobbobboouobuoooooboooobobo



138 1998 00O WIDE 000

082 doogdoon
g gooo

classname | 0 00O

pname gooood
university | D0 000000
attend oood
starttime | OO QOO0 0O0O0O0
endtime ooooooo

otherl gobbbodo1gobboboooooboo
other2 gobboboggbobodad

other3 gobbooaoobboboooon

other4 gogbbodoobobbbooodgb

typel gobbbodo1gobboboooooboo
type2 gobboboogobbbooooobobod
type3 gobbooaoobboboooon

oth ggdbobboodaobbodo

- 00000000000 0000 (verify_conf)
IDO0ODO00DO00000 (mk_id)

- 00000000000 (mk_form)

- 000000 Ib0O0O000000 (mk_id_cgi)
00000 (0000)00000 (mk_form_cgi)
- 0000000000 (mk_view_cgi)

gobobobobobbuoobobogogbboobbobobbbsbboaood
gooIIpoobodog vRLOODOODOOOOOOobOobOOobObOooboounDon
Dooboboobobbobbodooob vurRLobbOOobobooobbooboon
guoododgbobobobod

83.3 UUUUg

OO0D00000000SunOSh5.100000000O0O00000 PerlOUOODOODOO
oboobbooboIibogooooooooboboboobuoobo Ibbobobboobn
gboodbodbobbooooobuoooooobbobbooooobbooboooa
goobboogobooodad



g 34 ggbogobbbooooabobb 139

83.4 UUUULU

OO00ooooDbOobDOobOobDDbOobobOb0ObOo0nonDO PerlOODODOSun0S5.6 00
ooobbbooobooboboooobbowwwiogoooobgoboboboooo
000000000000 (formcg) 0 0000000000 IDOODOODOODODOOOO
gbobobuoboooobooobbobooooooboooooobooboobobonb ID
gugbobbooodgbbuouogoooobgbuogobooooobn

83.5 UUUUU

OO00ooooDbOobDOobOobDDbOobobOb0ObOo0nonDO PerlOODODOSun0S5.6 00
gobobobooobboobbbboboooobobooobobbboob Ibb
gboboobbogobdoooouoooobobbooooooboobboboboboobo
00000 (viewegh) 0000000000 DOO0O00OO0OO0O0ODOOOOOOOOOOO
guoooobbobodgd

83.6 UUUUOUUOOON

OoboooboboooOosSuwmOS60 000000 0ODODODOO CcGlOOODOOO
gobooooccGlonooboon pPperlOOO0OO0DOOOODODODOOODOOODOOO
gopobbooboobdob ibbobbbbooooobbbooooooobooobobo
0000000000000 00000000000 (comment.cg))D 000 IDOOOO
gobboboobbbbuoooobboboobobooboobobbooboo

83.7 UUULUOOOODO

SsunOSHh.6 DO O OOooOoooooobo chooboobooboboboboooboooboooo
O0soi_sacceptU 0 0000000000 OOOODOO0OOODOOOOOODOOOOO
obobooobooobo Ibooobob o SssLogobboooooboboobooo
gooboooogooo iboboboobooobooboooboobbooboboon
gobuogobobobubdooboooooboooouoouoobbobboboboood
gbogobbobuobobbboboboobbbooodbbooooobbuobbbobon

83.8 UUUOUUOOOOLDLOOLDOOOO

SsunOSH.6 OO OO O0O0OOOOOODO chOoOoOobobooooboobobooog
gooboboboobboboooboscsuooboboooboooobbobooboboo
0000 (sconnect) 0000000000 0OOODO SSLOOOOOOOOOOOOOOO



140 1998 00O WIDE 000

goobb Iboddo iboododobooooooboobobooobboooooobobobog
gboobooogogbo

8.3.9 UUUUOULUOOOO

SunOSH.6 DU UOOOOODDODDOONO Peal UOOD CGIOODODODODODOODOO
gbooogbogobubobbbouoobobbobuobobbobobbbooogad
gbooobbobbobobooboobobbooboobooboobooooo Ibd
goboboboooobuodoooobobobuoooooobbouobboboooobboon
gbobbboobboobooooobbOoWwWIDEOOoDogosologooooooooo
OOOoooooboobooboobOoboKEIoODODoOONO ODooooooooooog
gobbobbboobbobuoobbbboooboboduoobobooooboobobobo
OoobboOoIbdodbodoboboooobobbob0ob0oobLD000UD mkall D O
000000 IDO0O0O0O0O000000O0O0000 (getcg)DOODODOOOOODOOO
gbboboboogdgbuobooobbbooooobbuoooboooouoboboogd
gboboobobboogsbugobogIibogboogon

8.4 [0

ISCSO00D0D00D00bUOb0bUnDObOOWIDE University SOIOOO0ODOOO
gbobbud 4gubbboboubobbooooooobooobobbboooomaon
000000000000 287000000000 222%00000

8.4.1 0UUU

o [
00000000 IscSsO0ooooooooooooooooooooooooa
0000000000 oo ooguoooo
ooood

e LIUOUODODO
gbobodgbodgbbuodbuooooobbbbdobdooodtu 1oooobaao
googbobobobbobbbooobobboobobobbo

e OO ODO
gbobobboooooboobooobbobbobobbooobobbboon
gbbgobogbbbbdobbobbboobobbbobbooboooabn
gobobobobobobobbbbbbbbbooooobbbooboobobbn
godboboobbboodobbooooobooodanoo



g 34 ggbogobbbooooabobb 141

guobbooboboogoobouoobobbobobbbooooobbobobooboon
ggdubbbooouoooboobboogbbboooobbboooooog
goboouoobuobboobobooob Ibobooboooboboboobobbon
gogoobboobobbobbbbboodobuoodooobobbobbbobbod
guobgodgbodbooooobbodooobobbooooooobobobo
godd

e LUUOODODO
ggbbobooobbobuoobbooboouodgbooboooogooobobobbd
gooobbobdodoogbuobboobuoobbboobuodgbbbooooodan
gobobbodbbbooooobobouobooboooouoooooboooono
gbobooogoodgobobboboobbboooouobbooobboboobo
gboggoboobboooooobbobobuoboooobbboboboobod

gbgdgoboobobbobbobbobboboboobboooooooooad
goobbooobougbbooobobuobbooobbobobooonobooon
godbbbuoooboboboobbobboobobbboobbooboan
gooooo

gboooooobobooboboboobbobobbobboobooboobo
gboboboobbobbouoououoobbouobuobboooooobboao
ggoobobuodgbodbooboduoouooobbbooooobboobon
gobobgoboobbobbbooooobbobbooooooobbobbbn
gboogooogobuogobouboobooboobbooobbooooo
gboobgobobboobbboobobbboobogaann

8.4.2 00O

Iscsooooooogoogboooboobobboonoooooooboobuoobn
gbgobooodbbouooobooboooooobo

84.3 0UUU

e LUOOODODO
gbodoboooooouobbooboobobboobuoobbooboooobo
gbouoboobbboobbobuooboooobobobuoooboobboood
goooboudgbodgbuabbbbooooooobbobooboobooboooabon
goodgbboguobobooooob ogbboboad

e JOUOOODODDOOODLDDOOOODO
goboboboboobooobbboobbooowwwooooooooooonog



142

1998 00O WIDE 000

gbogodgobbboooboobuobboobboobuooobbobbooooon
gooboogboodabobabboboobobboobbodobooooooboo
goobogbbbboooggobobobooogbboboobbobboooo

goggoobobboodgboobodd
gboboobbooooboobooooowwwioooooooogoobono
goooouobgoboipbbobboobogooboooooobuooooogon
guogooooooooogoooogn

gbogguoobobbobooobbbogdgboob suogbobobbooooboan
Ooo0o0ooOOo0obO0oOobobuooboooo0obO HTMLO FORMO OO O radio,
checkbox U input type 0 D OO D0 O0O0OO00O0O0ODOOOOOOOODOOOODOOO
gogoogo

goboogobboooodtd yesddogoobooooobboobbbon
gogbboboooogbuooboooooouoobbobboobboobobbod
gbogobogbbouboubuoooboooobbbboboboobbobbn
gogobooob

ggbooogd
gbobuodgoobbooboooobodobobboobbooooobobobbobobobo
gbgdddooooooduoobobbooobouobboboooobon
gbobooobgboooboobobbobooboboboboonooIscsuouod
gboobglgobbobodoguoobooobbobboboooooouoobn
gbogobbdabobbooodobbbbuobbobodoooobbbobbbbb
ggddbooobobooouoooboboooo

gboooooilscsoodbooboooobooboobbooobooobooog
gboboboogoobooobouoooobobbbuooboobooboooo
gbodooboooobobooobbobuouooobooooobbogon

84.4 UJUULUOOODOO

e UOUOOOODLDDOOOODODO

godobbooogobootbdoouooooooboobobbooooobobo
gbobobgodgbobdobbobobuoobuoouoogboboobbobobobn
gobgobbbboodgbbobbooouuobuoobbobobobobboboo
gogouodgbobobbobbbuoodoooobabbboooboodoboaoabb
gogdbuobdoobodouooobooboobuoobbooboobooobobo
gboogssLobogoboboodbobbuoobooooobooouobobuobooon



g 34 ggbogobbbooooabobb 143

083: 000000
00000 (000) (000)[0(@oO) (0O0)

gooog 29 26.8% 19 23.8%
gooooboooboo 6 46.5% 3 23.0%
gooooooopoooooon 3 55.0% 3 23.0%

gbhogbuobuogouooogobbobbuoboboooboogboooboobn
gdg

e UUOUDOOUOUOODLDLODDODO
gboduodobdbbooboodobuoooboobodoooubuooobobbo
goboboooobdgbobobobbooooouoouoboobuoouoobooa
gogboogbboobbobobboboobooobbuobbobooobbbon
000002870 0000000 100000 (Ultra, Sun0S5.6)0 0000000
goad

gobobboobbbdoboooobbuobboboboooodbbooooogn
ogouoboggboooobooon

8.4.5 [HUOUOUOOOODOO

gbobbouooggbboboobobuooobbbooobbboboooobboan
googooboogoooboooobbobdbdobuoobobbooooobo
gubobobubobbboooobbodobooboobobbon

gg3gibooobogbbobobobogbbubobuooobboobboooabo
gboobbouobbomgboobbboooboobubbboboooobbobbbo
000000000000000000000000000000D00oOoOoOOOd 20%0
gbbboogobobobobbbbbdobbobobuoobbooooboooao
gobgoddbogboooboobobbobooooobbbooubbobobooooo
gogobboogobbobobobbboodobboooboooabobbooood
guobboogbbisigb20bbbbdoooouooobboobobobbon
g20b0b000b0da0obbboooobbbobuoboboboobodboobobbbaod
goobooogoboobobobooboboooobobooobobobobooooboa
gboobooooooboo



144 1998 00O WIDE 000

85 UOUOOOOOO

gobooubobogbbobbboobooobooouoboobouooooboboo
gogbbobbooobbbbooobbbboooobooooobbboooan
gbodgbbobbdobooobtboooouoouooboboobbbooabooon
goboboobbbboobobobobodoobobbobooobooooobobobon
goggouogoooooooboogbuobobooobbuoooooon
ggggbbbuoggubbbooobbooobobbbooooboboobooao
gbbdodgobobboobbobbbbbbbbbbbbbobooouooooobn
gobbobooogbobboboooobboooobbooboobboboboooobobog
gbbbooobobooooobooubooooobobobobouooboooo
gbdgbobooobbougobbboooobbbooobobooobobobbon

gbbbodgobogogbubbobobbodobbbouoooobboooaoboad
gbbodtboooooooouooooooobboobbobboboooboobon
obogbgobbooboouggoob 20bcA0oooboobooobon
goobbooogbbooogsbuuboooooboobbbooboobbobo
googoo

8.6 [[I

ooogo Iscsooobbooboboooboooooooon s40bononong



g 34

0 8.4: IsCSO000D0O0O0OOO

ggbogobbbooooabobb

145

00 |0Dooooono EEEE | 00 |000 (%)
SOl |Dooooooooon 98/1/28-2/6 200 40.5
SOl |0D0OOINOOOO 98/1/28-2/6 126 20.6
KEIO | CAMP2 98,/1/20-2/10 321 62.6
WIDE | WIDE O [0 98/1/20-2/10 129 54.0
SOl |0D00O0O0O0O000 98/6/12-6 /25 381 22.1
SOl |00D0D0O000000000 98/6/12-6 /25 95 13.7
SOl |0000000000000000 |98/7/12-7/26 339 26.8
0ooo (O O :90)
SOl |00O0O0ISOO0O0O 98/7/12-7/26 268 19.8
(O O :66)
SOl | 000000000000 98,/7/22-7/31 103 7.0
(00O :63)
KEIO |00000000000 98/7/10-7/21 81 7.4
KEIO |000000000000000 | 98/7/13-7/31 86 15.1
KEIO |00000000000 98/7/17-7/31 364 4.4
KEIO |0000 la0000 98/7/16-7/31 37 13.5
KEIO |000000000000 98/7/17-7/31 57 3.5
00 |1400 2587 | 000222




19U

OO 4. DOOO0OOO

i i
'I.

il 11'5‘1'&'%}].\ T 11' ik &:111“1 1

! 'l'gilll
11111 AR R RERRRRR ALY R RER

g ol 198budgodugooobbbuoooogo

146



30 ggobooooooooboobo 147

W~ TR

LIS L Dol | R

T TGS TS TRAT (R R e T T e (e e e

092 19980 000000b00ooogo:.0on



1 100

U s. ooy

1990 30 00000b00bbooogbbuooobobooobbd 124000040

B/EE

SFCOF4E
29%

HEA
53%

SFCHDFE
14%

0 10.1: OO

148



30 ggbogobbbooooabobb 149

REE
50fELLE 4% 101

301X
20%

0 102: 0000

17%

g 103: 0000



150

1998 00O WIDE 000

EEE
9%
Z0tth
7% 64K R it
28%
LAN#ZE5
27%

64K

128K 22%

0 104: 0000

4 O]
zom FOS
1%

UNIX

Windows
64%

O 10.5: OO OS



