] 10 O

Jodbodood

439






U 10

oty

gobodoobbbbobbubboboodooobobbobobobbbobbbogo
OobooooooobobooboobooooooboboboobobOoboOobOooboOooo TSS
gbbouobbboooooobbbboboabbbouobbooooobbbbbooaon
gooobbbobobbooobdbdooobbooboooobbooobbboon
gbogbbobbogoobbbbooboogoooboboooooouobooboan
gboobuoogobobobbobbubobobbobuboobbobbbooon
gbbooouodgbbooobbobobodobboooboogbbboboobbogao
ggoboogobbogbgoobobobboououobooooobooooboobbo
ggooobboouobobuooooobooooobuobbooouooooboboon
000000000000 00000000D000000000 (OO0 DFS: Distributed
File System) 0 0000000000000 ODOOOCOOOOOOODOOODOOODOO
gobbboooooooob
UNIXOOOooooooboogoobooooobbbboooobobobobooobooobg
ooobbobbooooboooooboobobooobbuNXoboobgooooooo
OoobooboooooboboooboboooobooooboboboooooD DFSO
gbobooooood

goodob bFSsuooobuoobuoouoobobooboobobbuoobobooboog
OobobOoooobOo pFSOO000O0OO0O0O0ODOODbDObDODODUODOO0OOODbD
gbobobobbbobuboobobbbbbbbbobouooooobboobbbon
goooobobooboboboobo pFSO00bbO0O0O0ObO0O0OUbOoUoOoboDoooo
goodboboooboboobbbooobooobbbuooo bFsooboooog
OoboobooooooobobobOobuoobooooboob prFSObCOODODO
goodgbdooogboobbuoodoboobooobbobbooobbobobbbo
gooddooooooobobooobboboboboooodoouobbobbooobon
gboobobobooogbbbboboooobbbobbbboooobbobbooogo
OO0 DbrSOoonogonon
gooooboobobobobb Intermet 00D 0O0O0DOO00O0ODODOO0ODOOOO
00000 DFSO0 O WWFS (World Wide File System) 0000000000000
gbooboooobbo wwrSOoooooboobobobooooowwrESOO4Ono
obooooobooo wwrFSsodoogoooooooooooboooo

441



0 20

DFS 000

2.1 UNIX File System [0 0 0 O [

000000 DFSO0OO0O0O0O0O0OO0OOOO Berkeley Fast File System[?] 0000
OO0 UNIXOOOOOOOODO (UNIX File System) 00000000 DFSOOOOO
O00O0O0O0ODODOUNIX File System 0 000000000000 0O0O0OOOOOO

e 000D (file)
0D000000000000000000000000000000000000
0000000000000000000000000000000000000
(00000,000,00000)0000000000000000000000
0ooo

e U0 (path)DO OO OO O (directory)
ggbobbbboooobobooodoboobbooobbbooobbbooabo
goboodbbbobbbouNIXObbouoobooboboobouoooooo

0000000000000 (0 21) 00000000 (reot) D0OOOOODOO
gbobobbbooguoobboobbuobobobbboboooo

/\/\
a b c

d e

0 2.1: UNIX File System 00000000000 (00 a)000000000 (OO
bde) 0000000000000 cO0O000OO0OO0OO0OCOeOO0OOOODODODOOO

442



0 100 gooooobod 443
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mounted filesystem
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NSFNET backbone, November 1991

The following statistics represent traffic, broken down by service, which
traversed the NSFNET backbone during the one-month reporting period.

0,
22.19% 24.29%

L

6.15%

?% 12.24%

2.11%
2.29%
3.05%

14.32%

5.52%
9.63% 7.30%
’ 8.40% 7.85% 10.60% 4.36%
Packet count Byte count
7269497450 pkts in total 1228380965109 bytes in total

Il fp-data [ (other ports) M telnet [ nntp HM domain [ smtp
Bl vmnet [ ] (other protocols) M ftp [ irc M whof/login [_] ntp
B (unknown) [ ] xo B talk [_] Total

03.1:19910 11 0000000O0ONSFNETOUODODODDOOOOOooooooo
gobobooooboboboaobbboooo
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4.1 WWFSUOUOGOoood

go0O DbrSOO000bOo00ooobob0oboboboooboobobobogon bFSO
goobbbdoguoobobodoodoob b oo bbb oo
goobobooooboobobooooboboobobooo L0000 UgwWWESO O
gboogdbobooobooubbobbboobuoooooboobboooobooon
0000000000000 000000000 000000000 DOOO (0410

e 00 0ODDOO (Client)
goggoobbbbooooooobboobooobbob oo bog
gboggobbbboutbobooooooououoouoboboboobo

0000000 (Cluster server daemon)
go0ooooooooooooooouoooooooogoooooooonon
goooodoooodoooooooooooooooooooooooonon
goddoooodooboouuooouooodgo

0000000 (File server daemon)
ggbboboboobboboboubooobbbbooboboobuooan
gogooobn

00000000 (Resource database daemon)
googoboooooobbooboobodoooobouoobobbboo bo
gdbdouobboboooobooon
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resource DB
daemon

resource
request/reply

cluster server
daemon

resource query/reply

file/attributes transfer
file server
daemon

O 4.1 WwWwrSsoooooooooooono

[User or User agent ]

resource name

| Resource discovery |

resource pointers

| Resource pointer selection |
resource pointer reject
| Resource access |

resulting information

[User or User agent ]

U042 0000ooobogbobooooooooboood
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gbogbobbobugogbboobbuobobubbbobbobobooobboo
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1. Resource discovery
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gbbbboodobbbooooobbboobbbuoooobbobooobbn
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goooubbbboooobobuouooooooobobbobooobboboboa
gobbbobooogobuoooboobbobuoboobooooooboagn

3. Resource access
Jooooooooooooooboobboobdodoooooobooooooo
00000000000 0000b0000DO D000 DO Oresource pointer selection
doooooooooooooooboa

WWFS OOOooooooooooooooobooooooooooooooooo
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4.3 Filesystem interface
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O0000000b0O UNIXOODOUOoDOooooDbOoOOUOWWES O filesystem interface
gogdogobooogd

e OO O0OODUOOLOOODUOODODLODODDDOODbDOODODLOOO
gbooooggo

000000000 (ACL: Access Control List) 0 0 0000000000000
gogbboobogobboon

ACcLOb0O00ogoboooooboACLOobogboobooooooboboboo

ooooooo ACLOobbogoboooobobobooooobboooooooooooo
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4.4 Submission interface

oooo00o0O0oU0O0O0oo0DO00oooOO0o0U0O0 (Do,00)00Doooooooo

00000000 submission O O 0O O O O Submission interface D O OO0 OO0 O0OOO
O submission 0000000000000 DO0O0OO0O0O0OOO0O00ODOOOOOOOOOO
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WwrSOOOoooooooobooooooboobbobobobooooooooogoo
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