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O000000000000000 superblockOOOO0ODOOOOOO
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OO00D00O0000oooOood
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segment 0000 cleanerd 00000000 OOOOOsender 00O
segment 00000000000 0D0O0O0OO0OODNO segment [J0J
O0000 index fileDOOODOOOODOOOOODODOONO segment OO
000000 segment 0000 index file0 00000000 segment O O
O0000b0ooooo0obOoooboooooobooooooog
ooooooboboobobooboboobboobboobbooobog
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O000000D00000O0 cleanerdd benefit 00O O0ODOO0OOOMO
segment D0 O00O0O0OO0OO superblock DO O 0O0O0O0OOOOODOO
FSIINFOOODODODOUOODODO segmentJ O O cleanerd U library.cJ mmap_segment
Joduobbbbd0oddbUdd mmap-segment U segment [J U U [
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3.3 Receiver

Receiver UOD OO ODODOO0OOO0OODOOOOOUOODOOOOOO
O receiver OO OO0O0O ReceiverD O Sender 00O O0O0O0O0OOO0O
O00000D0D0D0ODDDODOreceiverd NetBSD LESOOOOOOOMO
00000000000 dooobo00oobobOOdnndReceiver O
Sender 00D OO0O0O0DOODO segmentd segment 0000000000
O000000Sender0000000O0OO0ODOOOOODODOOOOOO
ddddoooooooooooooooooo

3.3.1 Receiverl OJOOOOOO

Receiver 0 0 3.30000000000O0O0000O SenderOO0O0OOO
000000000000 ooooouoouoouoouoooouo

init 0000 (0D000OO0O0OO00O0O)
accepting Sender D00 segment 00 0 OO0 O0OOO0O
commit wait Sender 0O 0 COMMITOUODOOODOOODODO

obogboooboobobooboooboobbooboboobd
oboooooooo

init

init0 00 Sender 000 INQUIREOODOODOODOOODOOODOOO
Receiver 0O OO0 O0OO0ODOOOSUPERBLOCKOOOOOOOODOO
accepting Ll 0 0 00O DOOO

Receiver 0 init 0 00000 INQUIRED OO OO O superblock O O
O0000000000000 segmentd segment 00000000
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I | RE (block)

O 3.3: receiver O OO OO

Sender O O0OSender 000000000 D0O0OODO0ODOOOOODOOO
000000000000 00000D00000D000 Sender0O000O
0000 segment OO OO Receiver 0 segment O OO0 OOOOOO
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accepting D 0 0O Sender 0 OO SEGMENTODOODODOOOOOO
O0O0OOOSUPERBLOCKOOODODOOOODOD mitOD0OOOOODOO
COMMITOODOUOODO commit waitU O OO OOOO
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MENTOOODOOODODOODODO segment 0 SEGMENTOODODOOO
Joddddsegment UOOUOUOOOO0O0000000O0OO segment
Oo0oooooooooono

commit wait

commit wait 0 000000000000 segment O fsync(2) 0000
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O00o0ooooo coOMMITOOOOOOODOODODOODOsuperblock



030 TottottoU DO ODOU 34

O000000000D000 Sender 00 00000OOODOOOOON init
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000000000000 DO0000O00DbO00D0DbOO0O0O0OO ifilen
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3.3.2 receiver [
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O0o0o0odboboobooobooobobooboboooboooobog
Osender 000000000000 O0OO0DOODOODOULFSOO0ODOOOO
0000000 segment OO0 OO0 segment JO0O0O0O0O000O000O
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receiver OO OO LFSOmount OO0 OO0 00000 DOOOOO0OO
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Osender 0000000000 OD0ODOOOOOOOODOOODODOO
000000000000 00DO0ODO0O0DO FFSOOOOOoobooo
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000000000000 000LFSOO0000000D0 segment [
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O000000 kernel DD OOO0ODOOOOsuperblockD0O0O000O0OO
00 write_commit 00000000000 OOOODOOwrite_.commit O
OO00D0D000000D000 segment 0O O superblock D 00 O000OOMO
segment [0 0 00 superblock 0 0 000000 superblock OO OO OO
O000000Osegment 0000000 SEGMENTO OO OO segment,
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O0D0000seekO00OwriteD D OO0 segment OO0 O0O0O00OOOO
O000000000O0Osegment 000 00O Sender,Receiver 0 0 00O
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0000 Sender 0 Receiver OO OO OOOOOODOOOOODOO
JodobobooguobbooodibibTottotto DO O OOODOONO
Tottotto O O O protocol D OO0 segment 0000 000O0O0OOONO
gooo

3.4.1 Protocol

sender 0 0 receiver 0 0 INQUIRE,SUPERBLOCK,SEGMENT,COMMIT
dodd4000000000000b0 0000 oOU0oDoobooooa
Odd0o0DbO0od0o0oOooooo0ooooobooooKooooooao
O00D000000NGUOOOOOODDODOOODDOODDOOINQUIRE
O00d00bO0d00o0oOo0bood0oooobooooOoo okOoOoo
goouououououd

000000000 Senderd Receiver 00O O0O0O0O0O0OODOOODOO
0000000000 Senderd Receiver 0 0 0 00O O OO O OSender,Receiver
gdodboodoooduodoooodouooououooouooao
OOTottotto D OO ODOODDODOOODOONGOOOOOOODODDDODOO
0000000000000 Sender0 00 000O0OO0OOOOOOO

INQUIRE

Sender [0 Receiver 00000000000 O0O0OO0OOOO INQUIRE
O000D00000D0000D0000 Receiverd OO0 0O O ODOSender
gdouououododooodao

Sender 0 Receiver 0 INQUIREO O OODODOOODOO 3400000
O0000000000000000D0000D0000000dget_lastlog
0 00 Sender O Receiver 0 INQUIRE OO 0O 0O 0O O O O Receiver O O
INQUIREOOOOOOO LFSOOOO00O00ODO segment(lastseg) O O
Olastseg 00000000000 OKOODOO SenderJ0OODOO0O
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Sender Receiver
get_lastseg init
T TNOORRE—

read disk
to know | astse

get |astseg /@

/from super bl ock

return | astseg
read_sb

O 3.4: INQUIREODOODOOD

O000NGODOOOOOSender00 OKOODOOODOODO lastsegO O
000000000000 0D00000000D000O0DOreadsbd000O0O
oood

SUPERBLOCK

Sender J [0 Receiver 000000 superblock 00O OO0OO0OOO0O
0O SUPERBLOCKUO OO OOUOSUPERBLOCKOOODO DO OO Sender
000000 superblock 00000000000 Receiver D00 D0O(O 3.5)
O000000Receiver 000000 superblock 00 00O COMMIT
O00000000000 Receiver OO0 OO0O0OOOODOODOODOO
OO00D0DOO00O0O0Doon

SUPERBLOCK O O O Receiver 0 OO 0O O Sender O segment O 0O 00 O
O00000000000SUPERBLOCKO OO OO DO O Receiver O O
00 init O 0O acceptingd 00 000 Oacceptingd 00O O0O0O0O SEG-
MENTOODOOO SEGMENT O OO OCOMMIT O commit wait 0 0 O
ooogo

Sender J SUPERBLOCKOOODODODDO OO make dif0 000000
O00 segment 0000000 writesbOOOOOOOO SUPERBLOCK
O00000Omake dif 000000000 segment 00 OO0 segment
0000000000000 D00000o0o0oooooooooog
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Sender Receiver

read sb init

ead suypeér bl ock

\make_diff

write_sb
SUPE

accepting

/

write_segment

0 3.5: SUPERBLOCKODOODOOO

SEGMENT

Sender 0 O Receiver 0 segment 0 0 00000000000 OODOO
OO0 SEGMENTOOOUODOOSEGMENTOUODOUOODOOODOO Sender
Omake dif 0O D0O0000OO0D0O0O0D0O0ODOODOOOODOO segment 0O
OO0D00D0O0 segment U Receiver U U OO 0O O Receiver U 0 U 00O O
O segment 0 SEGMENTOOOOOODOOO segment 00000000
OKDOOOO (DO 3.6)

COMMIT

Sender [J Receiver 0 0 0O 0O superblock OO0 DO O00OO0OOOOOOO
O000D000000Osegment 0000000000000 OOODOOO
O00 COMMITOOOODDO (O 3.7) Sender  make dif 1 00O 00O
O00segment 000000000 COMMITOODO Receiver0 0000
O00O0000 Receiver UODODUODOOOODOOOOOOOODODOODOO
O000Ofsync(2) 000000

COMMITODOOO superblock 0 0O O0OOOOO0OODOOODOOO
O0O00000o0ob0o0obooooooboooLFSooooooog
0000 superblock 0 O O Index File(ifile) 0000000000 OOO
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Sender Receiver
write_segment accepting

r ead assyzﬁs/egment

successfully read

—ams

get segnent

wite finished '
T

mbuf_sleep

write_segment

0 3.6: SEGMENTOOODOOO

Sender Receiver

oo,

write_comit accepting

commit wait
Twrike superbl ock

and

sync finished

/i nit

O 3.7 COMMITOOODOODO

testpoint



030 TottottoU DO ODOU 39

ifile00 inode map OO O ODO0O0O0ODOO0ODOOO0OODOOOODODOO
OO0 inode0 000000 mode0000O00O0OO0OOOOODOOOO
O0000000bobOooOoOdsuperblockOOOOOOOOOOOO
O000ifle0000000O0OO0OOOSsuperblock 0000 ifiled
O0O0bO0bogogifleD00O0O0O0O0OO OSO panicOOoooon
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TottottoO OO DO CPUODDDOODOOOODOOODOOODOOODOODODO
gbbbobbbouodgoooobbbbbbbooduoooooobbbo
gooboogooobooo

4.1 0O0OOO

gobobooooboboboooooon

Sender AMD AthlonXP 2200+,Memory 1GB,Intel Ethernet PRO/100S,NetBSD
1.6R

Receiver AMD AthlonXP 2200+,Memory 1GB,Intel Ethernet PRO/100S,NetBSD
1.6R

http_ load 00O 0 AMD AthlonXP 22004,Memory 1GB,Intel Ethernet
PRO/1000,FreeBSD 4.7R

OO000D00D0O00O httploadO OO OO0OD0OODOODOODOOODOO

4.1.1 http_load

httpload DO OO0 Web Server 0000000000 OO0OODOO
golobologbobooooobobooobob HTrTPOODOOO
oboobboobooboboobbooboobbuoobboobg
oboobobooboboobbooboooboobboobobooobog
oboobboobooboboobbooboobbuoobboobg
oboobbobooboobooboobon
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Receiver Sender http_load

ICGI/Apache HITP hitp_load

receiver Tottotto sender

U 41: 000000000

4.2 OJ0O0O0OO0OOOOOOOOOO

4.2.1 0000

TottottoO O OO CGIOOOODOOOOOODOOOODOOOODOOOO
0 O Sender 0 Receiver 0 O Tottotto DD DD OOO0O0OOODODOOODO
O00000D00000000D000000 Senderd00O0OO0O Apache
000 CGlOOOOonoO(O 4.1)

0000000 httplloadOD OO O 8000600 000000000
OCGID 1000000000000 000D00D000O00d Tottottod OO
000000000000 0000D0D0OO0O0oO00000oooooon
0000000000000 0d00DDoOoODbOOO00000ooooDoOo
000000000000 0000D0D0OO0O0O00000oooooon
O00D0O0000oooooooooo

000 CGID find()DODODOOO0DO0DO0DO000000OoDoooooo
0000000 find(1)O /usr/sce0 00 QUERY STRINGO OOOOO
O00000000000000000000000000000 /usr/src
0000000000000 00000000000000000000n
Oddo0o0bO0od0o0oobooooocGloooooooooooon
00000000000 0000o0o000o

Thttp_load -parallel 8 -seconds 60 test.url
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4.2.2 0000

find0 QUERY STRINGOOODOODOODOOO CGIO 10000000
0000420 00000000000 unregulatedD 0 0O0OOOOOO
O00000D000cpupriority 0D nice0 0000000 CPUDODDO
000000000000 OOregulated0 00 0000OO0O0ODOOOO
O Tottotto O D DO OO ODunused 00000000 O0O0O0OODOOOO
Oo0o0obooobon

4.2.3 00O

OOO000obocpUOO0ODOOOOO0OOOODOOOOODDDOD
DoOo00obOoobooobooobbOTottotto OO DOOODOO
O (umused) 0000000000000 OOODOOOOO
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4.3 CPULOOUOOOOOOOOO

4.3.1 0000

CPUOOO0O0OO0O0OO0OOOOOUOOOOOO (U4)OOOODOOOO
Sender 0 0 Receiver O Tottotto D 0 D00 D0O0O0D0O0OO0O0OOOOO
Sender DO0O0O0O HTTPOOO 10000000O0OOOOOOOODOO
DO0000D0000CGIDOnooooooOd 10000000 QUERY_STRING
000000000000 0000D0DOO0O0O0O000000oooDon
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4.3.2 0000

QUERY STRINGOOOOOOOODOOODODOO write(2)DOODO
OcGlooboooboo cGlooooooooboooooboooboog
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4.3.3 OO

OOobooobogobocpUObO0O0ObOO0OobDOoOobODOobObOOoOoDO
0000 TottottoU DO OO OODOOODOOODOOODOOODOODOO
OoooooocepUbO0O0bOO0OOODOOODOUOODOODOObDbOODbDOO
gbgoboboobboobuodgbuoobobobobboboobbob
OO0 Tottotto CPUODODOODODOODODOOODOOOODOOOOOOO
gobbbbobbuooooobbbbbbooduoooooobbbo
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OO00ooOocCcpUODOOOODODODOODODOOODODOODOODOOOOn
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