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TR ERAFT D E RS L2 5.

Target real server

Mauil server
(Virtual IP address: VIP)

Main router

NFES

NFS
Maul:

Virtual User data
‘ ll‘ﬂ%\ / Setting file
% -
Mail backup ] .- o
: Management server .
(Virtual IP address: VIP) (MSBS) File server

2.1 MSBS | X % Mail %— e D1E 1H

Mail H— 3723 fE U734, BB — 30 MSBS 132 OffE4 i L, #FE L7z Mail
PR E AR O Y — B R RE & R A8 — ST % Mail_backup #/3y 77w 7Y
—ANE L THEET 5. Mail —NCRE L TWRAE IP 7 R LA VIP 2% O fith—
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WCREL, TORAEY— NIEINFS 2 LT Mail h— 07— 2 2 {3 5. 20w,
7747 v MNeFIHLTWD 22—k LT Mail — SO#FRIZ X 2 8 3/ NRIZI X
HTENTE, 2—FEIEOY—E ALK L TRITDZENTE D, A — N3
Y= SHE AT LT =2 ThD VMR T 7 ANVE VM T4 A7 A XA =TT 7 A DI
N5, b L, Mail 4= "LISOY—"EZEHT L55101E, £V — OBEL AT
HHES— S AT AT —Z BERR L, ZOV—_"EEHT 575D DBSS #E77 5
ZLTHREL D, D72, MSBS [ITFHOY— & L TR —"DMRD 0 IR Y —
NEffMT 252 & TR =NV AT LAZWETE L2 L0, Ka X M TEA MY
—NUAT DEMHERT D Z LN AREL 0D AU AT ATIEHEMEE LT Mail h— SO EH
W] H1 D Z Mail_backup 23% O % E479 % 728, Mail_backup IZEFXf G40 & LT

2.

221 E—FHEIAK

MSBS %54 2% DBSS I8 2EH &1, IRV — OB LR 2R L
T2 BT DX % Fhiid 5 2 L RPEEH R — " OMRELEHIB T 272012 D —
BEE RO — "2 BT 5 2 L 2”7, DBSS B“MEHATEHE T2 /7 ATEE—R
DEFRERHAL TS, ZZTOE—REEFF—"FHHAOY 7 YT VAT AT,
FNENDOE— FIIBEWIMYE L TEY, HHOE— F2HAE80ETI 2OV AT A
BT 22 ENTE D, ZNENOE— RICIIRNEERZRMT 5 2 & TEfErTgR L L,
xRV AT DMTEAT DA 2B L T AT ARG I LD, FFl, K
FRITER % 72 OS OEFHRR—"ZEHT L2 L E2BE L TEBY, BHEGSE— 3D 08
\ARIFT 2F— FE O OEE DL TEERTEEE LT 2.

[ 2.2 12E— RorEGRIC L 5 DBSS O#Rk% 779", DBSS % Regular mode, Service
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recovery mode, Network examination mode, Backup server mode & Target server
recovery mode @ 5 DDE— R &4, (IZFE— FOREEE 7. Regular mode
I ERREICEEGSR S — SOy NU—7 L — R REREBOF A Z 1T 9. Regular
mode (ZBWTEHGRY — " OY - X b T T V2R Lichd, BHT 02T Lol
IR AE A Service recovery mode (2179 5. Z T, 77 NAORIITIG U2 —E A
DEIBVEEZLTH . P—E ZAIMEIH L725A8121% Regular mode (25 Y, 1HIH/RAIHE &
L7=%Eily, B8 7 v 7 7 A0H|#ENMREE%Z Backup server mode (ZBIT3 5. 77,

Regular mode ¥ 7213 Service recovery mode (23 W\ CTEELXIR Y — DR > N U — 7 |TH
AR LIESAICE, ZOHEIREES Network examination mode (2179 5. ZZC
%, Ry hU—27 ORMZFHREL, * v U —27 DIEF OHE121% Regular mode 2RV,
B LW U725 A2iE, E OfIENRAE Z Backup server mode (24177 5. Backup server
mode TiX, HFHXIRI— OMREZEIIT 2. 0%, FEHIZ— SOEIRKREBIZLET
T2 AL AT 9 1212 Target server recovery mode (&% DI IEAZ AT 5. EHxS Y
—N\PEHLESGAIIZI IA T o7 78 A EHENRY— NIZRE L, ke
% Regular mode (2R 7. (DIZFHKE— NIZBIT 2 EHEIRY— L OBEH %277, Regular
mode (TEFFHRY — Oy N =27 B —E ZADREREZFIAE, Network
examination mode |ZEIKS RV — Oy hU =27 (T L CTHFAELITV, Service
recovery mode [T SR — DY — B ARELE IR T 272D OAFL AT 5 . HIBLEL L
LT, RBUTISE LT, $—ERZ#HEL TV D7 17T ADOHEEIE IR — 0
BE#HZITY. b L, HIETERWEAITITENSE Y — T L TREIP 7 N L 2Dk
TEfREBRZ1T 9. Backup server mode (X EFLRIGRY — R ~DT 7 & R 13fTH 72\, Target

server recovery mode (FE BRI RV — SN EIH L7256, IR IP T RLUADKEEITD.
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. o - Network of target server
Regular mode Monitoring | Z ¢ o et sorver

A A

e = Detection of network trouble Recovery |- Detection of service trouble

Y \

1
1
Network Troubles ™ Service recovery mode
examination - !
Mail server r Trouble
mode -Restart H
-Failure PR A Mail server
- Freeze -Service program

[ e mamm- Detection of mail server trouble -
 j ]

Backup server mode (Recovery of server function)

* Recovery

Target server recovery mode (Recovery of target server)

(a) &F— NOHRE

Management server Target server
Examination [ —
> Network condition |
Regular mode Examination | - —
> Service condition |
A ﬂ
Network Examination | —
examination mode > Network condition |
Recovery
. LA operation _ | Service function
Service recovery mode > recovery operation
v - Restart of service program
A J
- Restart of target server
. erver - Release of
Backup server mode vivtual IP address
v Recovery
operation [
Target server recovery mode » Setting of virtual IP address ]

(b) EEEXI G — N & DB

2.2 E— FyEIFRIZ L 5 DBSS OHERL
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ZZT, 2.2 279 X 912, Service recovery mode & Target server recovery mode
(TE G — D OS ITIKAE LB MIE L 2 B 728, Z0E— ROGlE 7T 0 /7 L

WET DI LITL D, xR O OS 28k L TV D EHI R — 2l iE & 72 5.

222 E—FuE

M 23 ICEBT n 7T LOEETn—F v — haRd. ZOEHT R ST N, EHEX
GY—N"EWIAT LD AET LN T END. 20D, BELAIIT +7 7
T RYa7E LTHEITL, TORMAET NI ANy 7 7T 7 R a7 & LTHE
145,

(a)iZ Regular mode, Service recovery mode & Network examination mode ® 7 & —5
¥ — F &7, Regular mode TIXFERRY — DR v b T —7 B L0 —E ADHEALIR
AT ARV AT LATIEIR Yy N —ZBEAUZUNIX ® ping 2~ > REZHEH LTV,
ZZ T Mail b= AREFHMNRLELTWD 0, FHSY— 1 AL Simple Mail
Transfer Protocol (SMTP) &9°%. ¥ —b ZDORMREEICE T S S nEaiaig,
B PRRE A IR Ak L, b L, bR ERMREORE Z R L2 5A810E, &
7177 AOfilEREE%R Service recovery mode (ZBATT 5. T I TIXEANE B S
—NDORy NT—=7 HEL, Xy NI —ZICREND L5EITE, £ OfIEREE
Network examination mode [Z#A79 5. Iy U —27 BIER THIUTERF 2B L7y
— AR T 0 7T AOFBEEBZITI. TOK, V—ERARREOFELZITY, EFWT
HAVLHIEIRBEZ Regular mode (25T, H—E RADIRENSE SN2 WEGE, EELSR
— O IP 7 R A& L, Backgroundjobl /N 7 75 v Ky a7 & LTHELT

%, € OHI#ENKEEZ Backup server mode (21T 5. Z Z°C, Background job1 (345 ¥ x}
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BY— ROV —CERAEZEIAT H72OOMEET, ZONBIIIRMEET 720Ny 7 75
vy Ry a7 e LTHEITLTWD. Regular mode (2 CTEHEHXM G — "D Fx v hU—7 2R
WA L7EGaITlE, £ OfliEk#E %L Network examination mode (2179 %5. 22T
TRANEIA R — DRy U — 7 Z A L, EFIRIETHILTHIEIKEEZ Regular
mode (ZFR7. BEIRETHNIE, Backgroundjob2 2Ny 7 7 I KYa 7 & LTHET
%, & OiilfEMRAE % Backup server mode (28179 5. Z Z T, Background job2 T3 B
RGP =BT DXy MU —7 OFESLEIFRI 21T 5. ZOMFIZITRFEZ2 2 57
Oy 7 Ty RYaTz bl LTHEITT .

NNy 7 7T RV a 7O B & Target server recovery mode DFffll 72 ALEE % 7~
¥. Background jobl TiI#— b XRULRELZEIH S22 OE AR — & HE#E) S
w, BEBK TR, 0o —"0xy NV —7BLO— b RBIIREBOFRELITH .
— EAMERENME IR L7258 1213 up file &, HIH L2RWGEITIE down. file ZAFER L TR T
¥ %. Background job2 TITEELXRY— "NEHEENIRETH L0 HELITS . FRHEENIN
T LIS E 12 up file Z1FRT 5. FREBNREE TIE e IS LIRIREE &l L 723561213,
BRI — K L TZ DY =30 MAC 7 R L 2% L C Wake on LAN (WOL) %
FATL, BEWERALD. TOHK, TOYV—Oxy NU—TEHEL, HIBLEEAICIE
up.file %, HIHLARVEAIZIE downfile Z{ERk LTI T3 5. Target server recovery
mode TIX—EMRREMEIC NNy 7 7T 00 RV a 7ORERTH % up.file 7213 down.file
DIFAEZ MR T 5. upfile ZHH L7256, SR — SNEIBLZLHEL, H—2
FERETR A D72 ORARY — NIZERE L CWIAR IP 7 R L R it ERRIG— N2
BIP Y FLRAZRET DH. D%, KA — &P 20 NIRFBICA T %, Regular mode
(ZHERRE 2 B9, down.file ZHiH L7c e, EEIRY — SNEIHRAREEL KK L, =
DEBRT 17T LEAFIT 5.
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(] f L] T
; Regular " N ; ;
0

i mode Network =2 1 |
] H ]
E | Inter-monitoring time | Yes < Recovery } E
: 1 Pl
' M
[} . ]
] H ]
[} . [}
: N : : W:::::mw::::.wmv::::‘w.vl’: ]
R R A : E b k d b 2 =)
L} . - 4
: Sel“‘lce : : ackground jo ::g
i recovery v
' mode e
: :
(] L]
L] L]
[] 1]
. '
L} L]
L] L]
L} L]
L] L]
: :
: '
: +
L] L]
: :
et : |
: Target server recovery mode :

L ) :

(a) Regular mode, Service recovery mode & Network examination mode DLE

% = PERRTIIIZ
% Background job 1 | Background job 2
Restart tareet real server Examination of
/ estart target real server target real server restart
% s Server dow
%Fimsh of restart erver cown
/% Finish of restart
Examine target server Restart target real server
network and service (WoL)
Recovery
/ Trouble / Examine server network
Recovery &
/// / 7 % Network trouble
Make down.file % Make up.file Make down.ﬁl;% Make up.file
/////////////////////////////////////////// 2 7z R

Target server recovery mode

Find up.file (Recovery of target server) | Find down file

-Remove virtual IP address (Virtual server) )

.Set virtual IP address (Target server Stop this management program
o f=)

-Suspend virtual server

-Return regular mode

(b) N7 7T RV a7 Ok H & Target server recovery mode D FHHl 7 LLEE
23 BSOS T AOEET O —F ¥ — h
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2.4 2 DBSS IZBIT D —EXOMEHEEZRT. b —EXADOFHEIZIE Expect 71
LEFHEEMNT S, Expect SiBlIAEEEATIT O LB A HENLTE, #A4 L7 U MERE
RN —=NADT I B AT DHIREA =L CTEAABRN IR & 72 D728, #RFERY
— B RRARREOFE N R L 22 5.
(@) Tl% Mail — "SPEBR S — 3T, FEY— X SMTP (2B L CERATT O

“mail” 1% Mail +—/"DHK A %2777, telnet 2~ 2 KT Mail —/3D 25 FHR— T
TIRRAEITH &, ZTOH =0 SMTP 123t L7 —E R T m 75 A0
“Messagel” WEEIND. ZORX vE—URNEF THNT Mail —NZUIK 2525
“quit” ZIEETSH. 22T, “wr” 1T Enter ¥—ZMTERIENMTOND Z L EERT 5.
D%, “Message2” 7 Mail — "0 bHilEEN5E “OK” % DBSS ([ZiRET 5.
“Messagel” 713 “Message2” AIEH G/l iE “ERROR” %, %7, Mail #—
BB D “Messagel” 7715 “Message2” R4 A AT MR (2 Ol 8 8 & i
WIRE SN WA “NG” % DBSS IZiRE 3 5. DBSS X “OK” BMiREIND &,
F—EANEFICEEL TS LT L, “ERROR” X° “NG” 2NiRE I D & HE &of)
Wr4%.

(1) TlE Web H— "3 EFHEN G — 1T, HEY— X HyperText Transfer Protocol

(HTTP) (23 L CEEHRZAT “web” IZ Web h—/ DK A %277, telnet 2~ N
T Web $—230 80 FHR— MIT 78 A%E4TD &, £OY—30 HTTP (TS LIz —E
2T B 7T A0 b “Messaged” BWIREIND. TDA v E—UNERF ThiLIX Web
P — %2 indexhtml DO FAEER ZIT O 729, IZ 7k 9 “HEAD /index.html
HTTP/1.1¥rHost:web¥rConnection:close¥ryr” %iX{57 5. D%, “Messaged” 7% Web
= HREIND E “OK” 4 DBSS IZIRET 5.
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set timeout 3 SeI'ViC-e examination program
t

spawn telnet mail 25
set ret 0
expect §
“Message 1” { send “quit¥r” ; set ret 1}
timeout { send user NG¥n ; exit }
j
if { $ret == 0} { send user ERRORY¥n ; exit }
expect §
“Message 2” { send user OK¥n ; exit }
timeout { send user NG¥n ; exit }

1
J
send user ERRORY¥n

telnet mail 25

>
“Message 1”
- :
quit -
I\--Iauagemnt SCrVer Message 2 Mail server
(a) Mail #— £ 2
set timeout 3 Service examination program
spawn telnet web 80
set ret 0
expect {

“Message 3” { send “HEAD /index.html HTTP/1.1¥rHost:web¥rConnection:close¥r¥r” ; set ret 1}
timeout { send user NG¥n ; exit }
|8
)
if { $ret == 0} { send vser ERROR¥n ; exit }
expect {
“Message 4” { send user OK¥n ; exit }
timeout { send user NG¥n ; exit }

1
s
send user ERRORY¥n

telnet web 80

[13 ”
Message 3

-

HEAD /index.html HTTP/1.1¥rHost: Web¥rConnection: close¥r

“ ”
Management server g Message 4 Web server

(b) Web H— 1"
2.4 Expect 7'n 77 AFEEEMA L2 — B AFA
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“Messaged” F721% “Messaged” NIEH T/IFuL “ERROR” %, £7-, Web — 3/
50D “Messaged” F721F “Messaged” N¥ A L7 7 MREHEAN (ZOXTIE 3 B EBEE)
WCIRZE I N2 WEEAICIE “NG” 2 DBSS I2IRZE 3 5. DBSS 1T “OK” iRZE b &,
P—EZANEFICEHEL TS LHEL, “ERROR” X “NG” MNEEILDH & HE &
Wrd 2.

T, MRERDY—CARMET O T T LOBRERA vE—VBIOR— NESEEET

% Z & T, SMTP<° HTTP DA DY —EAMA L AIREL 70 5.

223 HY—\HEeniEAunE

2.5 12 Backup server mode (231} %V — SHEREOE [HAFRICHOWTORT. ZOFE— K
TIH@~(DDUHEZT, FEAEY — OMELZEIRT 5. () TIXEESRY— 1 L[FE
DY — R E AR R ARy — &Ny 7Ty TN LTERBIT 5. Z0EET
TaRMERE, 7747 bmbDOT 7 A MIER OB B R Y — 30 b ARARY— T
BT 5720, OISR ITEARIP 7 RUADREEITS . RKEICIT UNIX O ip av 2 K&l
AT %, ZORETIE, LV—2XAA vF 7 HUB 72 EOiEEHEGNICE T 5 ARP 7 —
TNAOEIEIP 7 R L AZxHET 5 MAC 7 R L A0S U7 E R — DT KRRk
o TWD®D, IRTRAIP 7 L RIZBITS ARP 7 — 7 VOETEMEZ 7 1 — R
XY ARMBETITY). 22T, ARPT7T—7 /W EXIP T RLAE MAC 7 KL ADEfRE R
TR T, TOLEEICIT UNIX @ arping 2~ REHEHLTWS. (IR X 9 128
H— 30 File — 3L O NFS ##1C L 0, BERR Y — BT 52— AR T o 75
LORET 7 ANRZ—F T —HEZHIF L, 7747 b~O¥— B R0 ke raE &

5.
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s .
Virtual server .,
IP address: Start
1PV N
- \\-
Set VIP <oj—— ':ﬁ
S
Virtual server Management
server
IP address:
IPV. VIP K
\. y

2.5

(a) Start virtual server
(IP address: IPV)

!

(b) Set virtual IP address
(VIP)

Y

(¢) Reset arp table

(Broadcast communication)

!

(d) Obtain user data
and setting file
(Virtual server: NFS connection)

Y SO B IF AL

23 WAL FFTIVICHT HEIRREE I UVZOFR

2.3.1 MSBSEERIATA

2.6 |2 MSBS v A7 LD &2~ . FER S AT A3 MSBS OiRE A A3 5 & FL

PN 1, NFS OV — SHEZ AT 5 File — 328 1 &, &% 0 Mail #—/3 &

Web =31 HBFD, 7747 1A,

100BASE-TX DA A vF 7 HUB X 1 &

& 1000BASE-T & 100BASE-TX OREZ AT H/L—2 N 1 B bEK SIS, FEXS

® Mail #—,3& Web #— 3% File #—/3& NFS 8¢ L TV %. Mail #—/3& Web #—

NORET 7 A N2 —P 7 — Z | TMPERF O AL % Z 8 L, NFS #fi% @ C T File %—

IZFREEk L TV D,
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Switching hub Main router

100BASE-TX (1000BASE-T/
8 & 100BASE-TX)
Client G

S T— '

Mail server
/ ,
. NF'S

Web server

7

7

Virtual server 4 o ...
S ~ P _ﬁ@
27 ," ) -
Mail backup / Maqug(?lI}eIlt ]
Web_backup?] SCLVEL :
g (MSBS) File server

X] 2.6 MSBS FH 2 AT L DOHERL

BELY— N TlX, Mail & Web H— "0OBREA AT 5 EAEY — N (Mail_backup,
Web_backup) % 2 BE2EIA[fEE L TRV, TORAF— ITEBER S —ORET 7 1
N2 —H T — AT 5720 File h—/ & O NFS #fii 4 alE L LT\ 5. BB AT
LADXy FU—7REEL LT, —RIOREHRE LTH— B0y bU— 7 BRPEHEIC
LTI IAT bbb ORy N —ZEEEEZ 105D 1 L LTS, BEY— TR
& L7= MSBS 1ZE B G4 — 3 Td 5 Mail & Web H— Z EHIAICEAR L, B 2R
LI=Bals, ZOBEHMRY — " OWEL AT oA — " ZEE L, Zo¥— HrED
WIREFTS.

32



# 2.1 12 MSBS 3B 27 LI 2B MEY — B L OB — S OfEER, JAEEE
& LTHI— DR L O 27 LEER ORERF# 2779, MSBS ZA A h—/L L
72 E#Y— 3D CPU % Intel Core i7-3770, {RARY — DOEBEZZE L THEAE Y T
8,192MB, Aty 7 + v = 7T A A 4 72 VMware Player & {ARY — S
HBLOUVA U PO ZFRR LRV TOBRB 2 /i L 7572 VIX API 284 5. &
BG4 — " Th D Mail & Web #—,30 CPU (% Intel Core 2 Duo, #FLAE ViZ
2,048MB, Mail #— 3D H— bt A# {7 1 7T LI postfix 2, Web ¥—/3121% httpd
ERAL WD, A8 —N1E, CPU $x 1, A€V % 2,048MB LRRE L, RIS
— N EFBROY—E AR M T 0 7T AL LTS, £ — 0 0S (2%, h—-
F?D 0S & LTHA SIS Z E23%0) CentOS @ 64bit iz 1 > A h—/L§ 5.

FEMEERE L THE T —OREZ R T 2 HIEERZ 10 BT 7R OFEHE L 5 5.
FHMGY— A ORERMAE Trs L L, ZOFHRIT 36.3 B, MEBIRMZ Tir & L,
474 & 7o T, U — TRV TR, @ OREIRFFAY 30.4 #C, B A~ MIREED
SEBEIT AR E Tvs &L, 218 E72o7. ZORER KV, DBSS Tid¥— BEREE IH R

B DAAEY — OB 2 FfE T 5720, AR — NITEIC T A RIRED £ £
FESEL. 220, Y —R%2 7 m 7T AT ko TH ARV MREBIZT 51213 VIX API
DA VA RN—=VRRME LTI D.

72, RVAT LTIIEI R — " OERFREFMZ Am & L, 10.0 7, EFH58H
—AOFy N =T PIEFRICEBIT 53y N — 7 &R A Tha & L, 1.0 F, BEXR
= ROy FU =7 PERFERICBIT 5y U — 27 &R HAZ Thd & L, 208, y—1
2T 1 7T KARE KR — N OFEBRICE T 2BHEOTZO O LML Tsw &
L, 2.07%, BRI — D HEERE) BT 5 KIFH % Tre & L, Tir OF 1.3 £i5
D 60.0FELEFRELTND.
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75 92.1 MSBS EEr s 27 ADOHAE, Fptkds L O ER

]

Specificati Management |Target real server L. .
pecifications | = (MSBS) (Mail / Web) Characteristics Measured time (s)
Intel Core i7-3770 | Intel Core 2 Duo [|Start time of - )
CPU 3.40 GHz E8500 realserver| /T8 | 30.3
TB: 3.90 GHz 3.16 GHz Restart time of -
( : real server T 474
Start time of
Memory 8,192 MB 2,043 MB ® itual server 304
Hard disk SATA 2 (7,200 rpm Time to activate rQ o
areas . pm) suspended virtual server Tvs 2.1
VMware Player ) )
System 6.0.6 Mail: postfix Setti ¢
software VIX API ) etting parameters
IRERS Web: httpd —
- onitoring
0s CentOS 6.7 (64-bit) interval time (s) | /1M| 100
Network examination
Specifications Virtual server time (s) I'na 1.0
Network examination
CPU time (Disconnection) (s) Ind 2.0
Memory 2,048 MB ‘Wait time for service Tsw 20
. . reexamination (s) SW :
System software Mail: postfix / Web: httpd - -
- Maximum judgment Tre 60 0
0S CentOS 6.7 (64-bit) time for restart (s) :

232 EEHERLTOFE

Z 2 TlE, DBSS LU MSBS OMEREICE L TRy . AT DBSS OffRZ R L, KIC

MSBS DR & w7

DBSS OMRRICE L TiE, EEXGY—/ 3% Mail —/3 L L, £OH— N5t L TH—

EARMET 0 7T LB IRy FU—ZICET L T T ERB LIS EO DBSS 1245

FHHRY — " OWAER L OV — BB IR 2R 7. EEHERANEZ 108 & L, £

OBIEE S 5 RO IRFIZ Mail b — NI L T —E AT 0 /7 00% v U —27 T

4% b7 7N 2BET 5 EREITY, TNLOMLIEST HEIERHZ EZ/T LS. ¥—

ERIZET S F T 7T, Mail b0V —bE 27T e ST AL, Xy FU—7
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BT 2 R 77U, Mall h—A"EHEBEZiI vy MU T L2 LIk EBT 5.
K221 —ERARET 0 7T LBy U= D T 7K %5 DBSS OEIH
el L T O PRI Z7Rd. RIORT LD, P T 73 St1, St2, Ntl & Nt2 D 4
MEHZMEL, Mail —NCBT 52— BT 0 7T LA&FIE L, THOFEE) TE
B EEZe Y6 % Stl, TOHEE TIXEIHANETH Y, Mail 4— " Z2HE#HTLH2 LT
BIRFREZR GG % St2, Mail — "% EMEICHES) L7254 % Ntl, Mail — %%
v MU LTS AEE N2 L35, 22T, Ntl (3 — S OBEREN R eGa 10—
NEBREN) By NRZ U E2HTRE, TOV—R"EHEETLIZEZEELTND. E
HRFEICEI L C, —BEREDE IHFRFEIIABUE Y — NI X D = BREZEIH T 5 £ TD
RefH], EE G — N OE [HRE L Mail — "B EFIREBICEIRT 2 £ TORRE, 7 74
T MIBITLT 7B AGMRERIX Y AT b 1 BREBTH— NI LTT 7R
ATV, ZRREI SN TNBEIBT 5 TORMEZRT. — RO E AR/ B LU
BRI R Y — O BRI O F4 TRTART AT ARGEEH L TS Log 7 7 A A b
OPEFEEZFH L TS, EHIRREFIZIB W THEINCHE EN 2 EEIE FRlEEZ =~ L, *& 2.1
T L7e FERIRRIOROERFM N ORI T 5. £72, FEINCTHEEL TO A WEE IR E %
AT ENENOFERRFEILFERZ 10 BT 2R OFHELE 5.
P—SHERE D AFFFIC IV T, St2 @ b 7 7 UWcxi 3 218 IHRER L 752f, Nt1 O +F
TN HEIBERIT Thif, Nt2 O b T 7 US4 28 BRI Thaf &9 5. St2 O k
7 7 IVEIZE T 5 — FOifLiL Regular mode — Service recovery mode — Backup
server mode — Target server recovery mode — Regular mode & 729, 762f |ZH#—E 2D
L &M%, Service recovery mode [ZBWTHEHER Y — DR v kU — 7 el
Tha, —v 27 n 77 AFEEI#H OV — EAHFMRE LT O £ TORBERH Tsw B X
Y Backup server mode (Z351F 2B — SO fLERH] Tvs 23 FE7R2MERREER & 720, THI
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HIERQ. D TTREND.

Ts2f [s] = Tna+ Tsw + Tvs (2.1)
Ts2f OFEPEL 5.5 B & 720 THMEIL 5.1 B &/e -7, Ntl & Nt2 O b7 7 LRHZB T
E— ROl Regular mode — Network examination mode — Backup server mode —
Target server recovery mode — Regular mode & 7¢ ¥, 7Thif & Th2fidx>y MV —7 5§
i, Network examination mode (ZFBWT xRy b U — 77 BEGRHAERRE 7hd B L O
Backup server mode (Z351F AARAR— SO ELERFE] TVs DN FERAERER L 720, TR
K22 TrRaEND.

Tnif [s] = Tn2f = Tnd + Tvs (2.2)
Thif OFEREIE 4.7 F, Thof OFERIT 4.8 L7220, LHICTPRIIT 41 B LioT.
P BERE O AR IV TR, RN & IR R FLoTEL, WIn
DT TIZBNTHRES — SORBEFRHARE CEEL TN E o7,

BRI — SO IHIERIZ BT, St1 O b7 7/WSHHd 8 IR 781t, St2 o b
7 7K BRI T82t, Nt1 @O & 7 7 W4 2 IHEFRHNE Thit, Nt2 O b T 7
WX AE AL Th2t &35, Stl @ b7 T VRHZET 5E— ROjiitit Regular

mode — Service recovery mode — Regular mode & 72V, 751t |34 — & 2 D B & fa 1%,
Service recovery mode |23 W TEHE IR Y — DR v MU — 7 fEgRFEEH Tha & — v A2
7w 7T AFEBRIC— EARFEEZIT O ETOMFLRH Tsw S ERMREERE LY,
THfEIER@3) TREND.

Tslt [s] = Tna+ Tsw (2.3)
Ts1t OFERMEIT 3.4 7, FHUEIL 3.0 B & 22>72. St2 D h T 7BV Tl Mail #—3
AREDTLZLICEY, O — "0 - RBEMREEZEIRT D Z &5 A B R

D Trr W& Eh, PHEMEIZRQ.4DTREND.
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Ts2t [s] = Tha + Tsw + Trr + Tsw (2.4)
T2t OEREIL 54.4 B & 72 0 FREIL 524 B &7 o72. Nt1 @ F 7 7B W TITEER
MRRERFR] S 5 FORERFIC Mail — "2 fEE S5 2 &b, Xy NU—27 T 7 V%K
H9 % % T2 Am/2+ Thd ORZE L TV 4720, THEIERE5) TRENS.

Tnlt [s] = Trr + Tsw — (5 + Tnd) (2.5)
Thit OERIEIL 44.5 B L 720 PRMEIX 424 7 L 72572, Nt2 D F 7 72 B W TiE Mail
B— N FREERR BRI T D B KIS Tre & 2O — SOEEEIRER Trs 23F £, THI
flxX@.6)TREN 5.

Tn2t [s] = Tnd + Trc + Trs + Tsw (2.6)
Th2t OFEREIL 102.6 F & 72 0 THRIEIX 100.3 & 72 o7, ZZ°C, 752t, Thlt & Th2t
EFERNE & PRMEICZEN R OGN, ZORETTFRAMEOMERER ICHENA TV RN 1R
WCHRTTOHEIBORFHDEEL TCNDLEBEZI LD, St2 TE—"Z/HEEIL, TOH
—EZBEREAEIHT D 2 &0 b — N ENRFR] Thr 23, Nt2 Tid Mail ¥ — 323 B @ik
RBTIERW T & ZERE, TOV—"ZEE T2 2 L0, mEEEREI B 2 5K
ffl Tre &Y — "OEBIFHE Trs ODEBRRE L Lo TND ZENDND.

I I7AT Y v HOT 77 AGIEIRFRIC W T, St1 O b T 7 uicxd 2 Ui R 1T T,

St2 D kT T IATKT HUIREERIE T52¢, Nt1 @ k7 7 Zxbd 2 UIWiERTIX Thie, Nt2
D K Z T MK 2O Th2e &3 5. BEHRFRRIFHMNICARE N7 72 BBLT 5 2

D, TNENOGIWRERNZ IR RERREH (Am/2+ Am/2) 257, TREZLL T O

A TREIN5S.
Tslc [s] = Tna + Tslt+ -+ =% (2.7)
Ts2c [s] = Tna + Ts2f + -+ =% (2.8)
Tnlc [s] = Tn2c = Tnd + Tnlf+ ==+ =% (2.9)
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Tslc OFEPUEIZ 9.4 B L 720 THAEIL 9.0E5.0 7, 752c OFERMEIL 11.5 #b & 72 v THME

1L 11.1£5.0 ¥, Thlc OFERMEIX 11.6 B & 720 THMEIZ 11.1£5.0 B, Th2c O ERIfEX
117020 PRNEIZ 11150 e o WTFNDO NS T NVCBIT A7 54T b

DT 7 & AGIWrRE O RAEIT FRIER OFEMHEICE £ TS Z L B3bns.

# 2.2 kRx7g b7 7Sk 5 DBSS O IR IR O EHIfE T KO- HIE

Tarcet server: Mail Value : Measured time (s)
arget s * R (Value): Predicted time (s)
A
Trouble list Recovery time of Recovery time for df: gglsmection time
server function target server (Client)
Recovery by
restart Tsie| 34(30) | Toac| 94(9.0+5.0)
(St1)
Service
rogram
prog Recovery by
ceotart | T2t 5551 [ Tsae| 544(524) | Tsac|11.5(11145.0)
(S12)
Intentional
ta‘,‘_eg;‘,?;';r‘;fer Toif|  4.7(41) Toit| 4450@24) | Tatcl|11.6(11.145.0)
(Nt1)
Network
Shutdown of
targ&tsze)n’er Tn2e| 4841 Tn2t| 102.6 (100.3) | Tn2e| 11.7 (11.125.0)

I T, 1.2 TR LULTEBERIC L D5HE 23 2.3 1277 1.1 T/r L7 TPUCELS

ZBWT, 22 MoK E, TEIEEZI T TN =T R IANREAE LSS, £
DOEFES — NAEROEIEPRD D, £ 2T, BEHMNRY— AR EZEIET 2 2N
EHAE LTHEEITH . fERGTRE LTO HI013F 2.2 1R TEBR SR — 18 [H ]
T, WE VAT LELTO o lIE—MEREDOE IARFM A E 5. THIITE B R —
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NOBIHRMIZBIT 2R KRMELZHEH L, TOETORKXFTRXNOBKME (Conventional
sysytem) % 0.5 &%, 7o, BEHFRCL 2B FEOLE (Improvement) % i(2.10)
THIET 2.

{ GREHROBBE IR ROBRBF) | 16k XOBME X100 (2.10)

St2 O K7 T NVDGE, (ERITROBMFIL 0.65, #2457 OB (Proposed system)
1% 0.96 L7200 47.69%DUGENRHHIND. £iz, Nt1 O 8T T NAOYE, HEkTROBE
1% 0.70, EFROB@=IL 0.97 L7820 385T%DLENLLND. S HIZ, Nt2 D k
7 7NDE, TERTROB@=IT 0.50, REFTROBMMIL 0.98 L7220 96.00% Dk
MBHEHNTND. LLEORERND, REFAIMER G RN ABBEOmIZ BV TIEFIC

VBN D HID.

#2383 #HEHFXICLHIBEROSE

( St2: Service program trouble )
(Recovery by server restart)
Ntl: Intentional restart of target server
9 Nt2: Shutdown of target server )
—\ Conventional| Proposed |Improvement
system system (%)
|52 0.65 0.96 47.69
Availability Inetr| 0,70 0.97 38.57
Nt2 0.50 0.98 96.00
Average 0.62 0.97 56.45

RIZMSBS OPEREIZEE L T, BB SR — 3% Mail —/3 & Web h— D25 & L,
ENHOH =N L T —E2ARET e 7 Z LB LRy N —Z 1T H N7 7%
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2 RFRIFFICEEL L7256 @ MSBS 12 X 2 E RIS — S OfRE R L O — S HROE HI
% ~3. MSBS (28T Mail #— 33 LU Web — I DBSS #@{ES#, Zh
Z#10 DBSS |3 L CEEA G — " OE B 41T 5. DBSS ClIEEHMERE#Z 10 7 &
L, BEXGY— N U RIS 5 FORGRARFIC Y — B R R T 0 7T AR v
N =227 2 T 7NV E2BET HEREITY, 2D O ET S 18 [HIRH] 2 52
T 5. M 2. 7T ITHEEDOE BRI G — 3D L 724556 O MSBS 12 L 218 IHRFH 2 7”97, St2,

Ntl & Nt2 O b7 7/WEHENE LIZNE L FERT, 22T 2 AOEBIRY— NS LT

TNEND T T NEMBEDE, 9@ OFEREZITH . FEINTHENL TORWEEIT Y —

ANEEREDOE AR 2R L, FEINCTHEI TO D EUE A B SR — DR AR 4 <7

’ s s s St2: Service program trouble
1 Mb 1 Wh Npdal (Recovery by server restart)
MY S N
Nood Ntl: Intentional restart of target server
A Nt2: Shutdown of target server
MSBS Wb Value : Recovery time of server function
(Value) : Recovery time for target server
M eastyl‘ ed Web server trouble
ime () St2 Ntl Ne2
5.8 (54.5) 4.9 (44.7) 5.0 (103.3)
Se2
5.8 (54.4) 5.7 (54.6) 5.8 (54.7)
Mail 5.9 (54.7) 4.7 (44.5) 4.9 (104.2)
server | Ntl
trouble 4.8 (44.8) 4.7 (44.6) 4.7 (44.5)
5.7 (54.4) 4.8 (44.7) 5.2(104.9)
N2 l4s (102.7) 4.9 (103.1) 5.0 (105.3)

2.7 #kx72 8T 7 WITkT % MSBS D1 IHKFH
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Mail #—/3& Web H—/32 St2 O kT 7L & FRHCFFBL L2354, Ph— SBERE D IRy
T E HIZ 5.8 &Y, EHHHGY — O IHKE T Mail ¥—/37% 54.4 ¥, Web
— NN B45 bl oTn. £ 22 OFERLIFIIRFOMFE L e 7203, — BEREDOE IHEE
IR L TlEZAoEAR R 6 5. Mail —3 8 Web #—/32 Nt1 O b 7 7Lz [FlRF

WCHEBLLZGE, =R OEIAKRIL E 247 & 720, FHXGR Y — S OME [HIRFH]
TIX Mail #—7378 44.6 #, Web — 38 445 b &7 o7z, % 2.2 OFER L IZIZAEORE
RL7pofz. Mail —3E Web — N2 Nt2 @O F 7 7V ZFRIFFICHE L7254E, —
FERE O E IRIRFRE) X Mail — 303 5.0 Fb, Web — "3 52 & 720, EFHG Y — DIE
[HIRFFE] Tl Mail —2378 105.3 £, Web — 23 104.9 b L 7o o7, £ 2.2 OFR LD,
P — SEERE DO A B L OB S — OB IREE L b I LboBRAR RN, 4
R ZNZNOEIBRRIEE 2.2 [R LIERER EIFEREFEOHEE > T D, 2, £
N DBSS MWL CHEM G — NZFHL TN D 2 Enh, — WREDHE IR E¥
IZBWT, D DBSS M RIFHAE — S OREVAHEZ1T S Z L B3R E R T
D, MMEOENNELRDoTebDEEZLND.

K 2.4 TR ZHEET 2 L TEHMR Y — O BEIIE CIe P FES— DR
BEmd. RO F2 1233 & 9129 —30 MTBF % 100,000 Rl & L CRFEETTH &,
BT RS— D 40 EOHE, 1 FEHTH4ERMET LS. 22T, ERV AT LDH
Y — %, K THEKIC 4 B0 —"ZEETEL ) V=R LER>TWND. ZD7
W, EHRSEY— N 40 BETITHFT 22 ENEE LW, 8 A%E “MSBS” &L,
ek AL LTIEX 1.1 TR L7 TPUCELS 12868\ C, 22X ok L, TTEIZEIT->T
WRNWF— R TSNS — R 2T L% “CS” & LTRT. CSIIFEHNR I — DR
BUTIE U TP ES— S OB G L THEMT 5. MSBS (X PO — & LTHEE
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Y= D720, FHHRY— " OBEEITS U TTPHAES — S OBaHI3HEn L2
V. 72721, MSBS Z#A L TWAEEY — SN LZ5A, BEG — SO/ EL
TERL DD, TOERY— NIRRT D2ULER D L. Z0720, MSBS [T HXf
R —"OEHITERR L 2 BOREEZHER LTS, 22T, FHAES— OB
HBIL T E M ITEm <20, BE L THEENCRTE&R EDOEN = 2 M b A8ttt
BILTEL< 725, BIZIE, MSBS ZE A 2EH Y — 2 2 57T 100 7H, ThHFzEr—
NE1HE30 THE L, EEXIGY — 358 40 B O%A121E, MSBS (3#1#1% 7213 T 1,100
THOaA ML ENTE, 61, BRICHAILIZEN A RNBIZ LT LR T

5. U EOFERNS, MSBS I3k U2 X MaEIZE W THEMMERRBD LN D.

#F 24 TRAZEY— OB

CS: Conventional system

The number of target servers (n=40)

1 2 3 .. n-1| n
CS 1 2 3 .. n-1 n
MSBS| 2 2 2 .. 2 2

2.4 RBY—/\OMRERES & UEOE
—RRANC Y — N F2— PN E DT 7 L RH L TT — 4 Oft, %P AN CPU A%
179, 22C, (Y —ROMREREL LT, 7 74TV bpLDFTra— RT 7 ¥ X,

Ty 7 u— R 77X L CPULBESKRITH T 5 I8 ERF M 2 & 5.
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241 EEY—/I\MEEREIXTLOEBEE L UZOMLE

MSBS (3#i%c? DBSS 12 L > THEER SN 5. Z D728, DBSS O 25 LVERER R4
HZ LIFFEFICEETHS. DBSS TIEEHL G — SOMEEZEIHT 5 72 DI —
NEfERT2Z L0, 28 IR AR — HREMHAE S AT A2 L, (8 — 10
PERERFEZ AT 5. OV AT AT, W 747 RN 2B, EY—08 3 A,
1000BASE-T ® %A v F> 27 HUB 73 1 & & 100BASE-TX D A A v F > 27 HUB 3 1 &7
R END. TNENORY — A" TE2EHO S — Mk Y 7 P2 LTS, 27
D7 TA T 2 MIME L AT LA THERELE T 52 LIk > TSN, FEEOZ
FAT L MI1BETHD. ClientA#ilEr 747 k& —s3% 1000BASE-T D2 A
F 7 HUB TE##ERI L, Client B #§i3 100BASE-TX ® A1 v F >~ HUB f&H TH
— N T D Z E R BWRT D, KEY AT AT, (KB — O E2HEEST D Z &
DEHERDTZD, 2 RO — M by 7 A A L, 200 OEfHER ZHET 5.
D7D, 2FADY — MY 7 FOMERRIZE L, FEY— O N— Ny =TI K D%
Bl THEDICYNLTF 08 7 — h AT LEHAL TS, 2o 08 1213 Host
OS B ¥ 7213 Hypervisor B O — Mgfi Y 7 R 3 A VA b—)L &, ZNENDEY—
ISR — S Z B FRE L T 5.

(AR — N EREZNC T E U DRI Z R > T 5 [60]. E D7), KETIEY 74
T RDBF Y NT—I T 7R AELT, TORERKMIC X 23 5EEZBRAL, 22T
32D HAERY NU—0 T 7 EAGRNEMS. Ry NU—7T7 7 8AICEALT, ¥U o
0= RNE7 FAT IR —= T —FERGETHIEEERL, Ty r—REIs 7
ATV IO —NCT—F R ETH I E2ERT S, ¥ yra— R, 7y 7a—
REEf & CPU LB O SEHIZ 1L UNIX O time 22~ > R&EfiHT 5. £z, Foyrnma—
REFHZHET 2 FRICIBNTT 4 A7 F v v v akfRolzdn, h—"Eo¥yrm—F

43



BT —21L, RV A RXT —ZE2EBIER L TW5. 7y 7o— REEWoRETIE, 75
AT "D T v 7 a— KT —H AT 4 A7 FITERTHZE T I7A4 T FT

DILERIRFH 2 i/ IMZ LT 5.

Switching hub
1000BASE-T

Download
Upload

Switching hub

100BASE-TX
Client B —
( Multiple OS boot system )

- - A - , : N |

OS 1 (Host OS) OS 2 (Hypervisor) .

- - o)

Virtual server Virtual server

N / N / " Real server

2.8 (ABY— WEREFHA S A T L DR

X 2.5 TRV — MWERERA O AT DB W THERT 2 E— N LR — Dtk A
AT AERRA, BE C D3 XA TS CPU 58 L T\ 5. KFE— 2T —H
D O0S &£ LTEHMSND Z ENRZW CentOS @ 64bit ffia A A h—/L L, WELAEY
8,192MB & LTW5. F7, EV— NI~ F 0S 7— AT 2EZFHALTEY, Zh
Zho 0S BT A ALY 7 hy=7 & LT, 12 HRMICHESA THD VMware

Player & VIX API, & 9 1203 Linux THEE#EYAR— K L TW%5 Kernel-based Virtual
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Machine (KVM) Z##H3 5. LI, VMware Player % Host OS %!, KVM % Hypervisor
MeT 5. BFEY— NI CUIRETENESEL720D, AT —NT0A 2 Fyai Lk
VORFETEEEN T 4. —E AT ST AL LT, FTP 77 B AZRUT D AT LY
7 hUxT ThHD vsftpd, Web 77 B X% 549 % httpd & Windows *> NV —71(T%
F57 7 AN —EADT 1 2L THD Server Message Block (SMB) % {i F #] B
LTV, AT —NICRET D CPU FUIEY — OB U TRIEMEN R,
IR A TIH1~8, Ik B Tix 1~4 L 220 IR C TIX 1~2 & T 5. ZhdZEY—30 CPU
AT HBLONANR—=A L T 4 U HERBICLVIRESND. AE Y I1T1,024MB 2% 7E L,

= 2@ T 1 7T A0 OS ITH L TEIFE— N EFAfkE LTS,

# 2.5 (UAEY— MEREIA S X T LIRS DA R — S OHEER

Specifications Specification A Specification B Specification C
Intel Core 17-2600 Intel Core 2 Quad Intel Core 2 Duo
CPU 3.40 GHz Q9650 E8500
(TB: 3.80 GHz) 3.00 GHz 3.16 GHz
Memory 8.192 MB
Hard disk SATA 2 (7,200 rpm)
vsftpd, httpd, smb
System software VMware Player 6.0.6 .
Host OS : 15 API {.13.6 Hypervisor: KVM 0.12.1
OS CentOS 6.7 (64-bit)
Specifications Virtual server (Host OS / Hypervisor)
CPU Specification A: 1~8 / Specification B: 1~4 / Specification C: 1~2
Memory 1,024 MB
System software vsftpd, httpd. smb
OS CentOS 6.7 (64-bit)
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242 N—FOI7HEOBZVNZETHEBY—/OERERAE

Z 2T, B — " ERET D ES— RO L D MRED EETE T S0, 7T
A7 v k&P —3% 1000BASE-T DA A v F 7 HUB CHEHEEEET 5 Client A Hefst T
BEITH. Fio, MEREOHBRICIT FTP ISk 28 £ Z A7 7 7 ¥ 2 &2 E M 5.
ZITORAZ LIF10BT — 4 & 12X v rna— RERET v 7 e — RK&E179 2 L 2 5%
T5. ZZTOMEIENT A8 — D CPUEIT 1 EREL TV 5.

TR A, B & COFEYF— 0 0EH) LR — NIZx LT 50 # A7 s v om— R
T IR RABIT SRR AKX 2.9 10T, KIZBWT, (@)l Host OS %Y, (b)iZ Hypervisor
O — 2B T D4 7 va— RO KA RS, ()& O) ORI S 7 v r— R

e L, #llIx 27 0FE LT 5.

3 Average (s) Variance 3 Average (s) Variance
Specification A: 9.58x<107 5.91x107 Specification A: 9.43x107 3.39x107
Specification B: 1.11x10° 1.42x107 Specification B: 9.84x107 1.98x107
Specification C: 1.08<10° 1.97<107 Specification C: 9.74x107  1.39x107

Specification C L
) | Specification B

g g \
g g I Specification C
= = B
: | Y
5 = TR
Specification A
() 1 1 | 1 1 1 1 - () 1 1 L 1 1 1 1 1 -
1 10 20 30 40 50 1 10 20 30 40 50
Task number Task number
(a) Host OS (b) Hypervisor

2.9 BAKOFTEF— 0 OEE) LB — DO S v 2 m— FHERE
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(QTIEZLOEHMRRENLD, Ak A DX U v — REEHZAHEE B & Cloth~—FH
AR A OFEEIE 9.58 X101 B & e o7z, BUTBI L T hikk A 2MEAE B & C izt~
—FHEL 2o TS, Ak B OFHMEIE 111X 10080 & 72 0 {14k C 1X 1.08 X100 & 72 o

OB TY, ZLOEBHRRLNDLN, kA OF T n— AR B & C I
PR —3FR <, AR A OFEIX 9.43 X101 B & e o7z, pEUCB L T HAAER A 234K B
& CITHA—FELS 2> T D A B OFEEIL 9.84 X101 R & 72 0 4R C 13 9.74 X101
Forieo7-. LLEND, Host OS 35 X O Hypervisor o 2 fifE & & R OMR 27~ LTk
v, kA DX Y a— REEMEER B & CITHAR—FFHLS 2o TND Z R D5,

AR A, B & C DRV — 05l LIRS — N LT 0 # A7 g7 v 7' — K
T I RAET ST RMEREZK 2.10 17T, KIZBWT, (@)l Host 0S &, (b)iZ Hypervisor
BRI — 2B 5T v 7 a— RERED R Z R T. (a) & (b) DX T v 71— RiF
ME L, BlhIx 27 0&KSET5.

(@QTIEZVOEFBBLSNDD, A OT v 7o — FEHAHAE B & Clolb_—FH
K72o>THEY, fHEA OFHHEIT 1.04X1008 L 72 o7 BB L THAEER A 23E4% B
& CITHAR—FES 2o TV D LA B OFEEIT 1.41 X 1008 & 72 0 4E4R C 13 1.38 X100
BWeiof. OUF@ITHRD EEFHRRE N ERDND. A OT v 7 a— REFER
B & CITlR—FES > THY, A OFHMEIT 1.09X10080 & 22 o7, HpHIT
BIL THHERADMERR B & CIZHA—FELS o TV D AR B & AEER C DAL 1.15
X100Fp &7 o7, UL kD5, Host OS 3 KON Hypervisor B 2 A & & FIER O & 7~
LTEY, A DT v 7 r— REEFHEAAAE B & CIZHR—FBEHI 2o TWVDH I EAbh

2.
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3 Avleragle (:5)I Variance 3 L Avéragé (s) Variance
Specification A: 1.04x10° 1.24x107 Specification A: 1.09x10°  8.95x107
Specification B: 1.41x10° 1.77x107 Specification B: 1.15x10°  9.66x107
Specification C: 1.38x<10" 1.68x107 Specification C: 1.15x10°  9.52x107

~ 21l Specification C —~ 2 Specification C ?
= W = ; i
2 : v ﬁ b Eoon
g ;‘\ Spec1f1cat1011B g " i ll
vﬁ“ /-/..\'i ’\‘:ﬁ: ,\l";\\/(? ---V.f w“»/\ f S vg .‘. : | ':E
g f"{& ¢ 4 ¥g i\ {
= (=T 1 ] ;
= 1 S N \
Specification A
\ . Specification B
Specification A
O 1 - I 1 1 1 1 1 1 1 - O 1 - 1 1 1 1 -
1 10 20 30 40 50 1 10 20 30 40 30
Task number Task number
(a) Host OS (b) Hypervisor

(4 2.10 HARRDOFEY — )b E#E) LI fA8 Y — o 7T v 7' e — N

AR A, B & COEF— "D HEE) LAY — N LT 50 # A7 [FREZ 7 »m— R
T IR AET TR EK 2.11 1237, KIZEWT, (a)iZ Host OS %, (b)iZ Hypervisor
IR — 2B 54 U v r— RYERED I AR T, (a) & () Ofit X FRFICEI TS h
TWHZZA7HE L, Mllixy Y e — R ET5.

@EMEBIZ, 1 DHOXARAIZPKT LTHOLTRTOX A7 BNET T 5 E TORRIC
HFEDENRD. 2TV —378 Time Sharing System (TSS) THLEEL TW5H Z b,
ORI R EBZOND. Fo, (@LDERET S E, TXTOHEEIZEN
T Host OS DX w7 v — REHAE S 2o T0 D23, (@ebEbIcfiikAnx Yy n
— RIS —FEL <, WITHAE B, 4k C L OfER &RV, FROMmE <L TS, 2

DHRIZ L LB L TEX CPU O aT7HNRRE L T\ D L EZX HbNS. Host OS BUZISIT
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HHEEA DX a— RE TR 1.42X1028), B o v m— & TRIEIE 1.66
X102 L2 VR C D& T v a— R TREEIE 2.04 X 10280 & 72> 7=. F£ 7=, Hypervisor
TNZBIT A A OF T o — RETEMIZ 1.57X1028), HEEB OF 7o — R TR

I 2.01 X102 E 72 0 HEE C DX 7 o m— REETHMIL 3.36 X102/ & 72 o 7.

_ _ Specification C

DO —T_[......._: DO ey

= i _ Specification = | :

C{“u l/ ?:’:: | i

= LI * [ Specification A} | i

H pecircation

G e [ G4y | :

=] Specification A |I : < “Speciﬁcation B

530F S R S0l :
2 30 | Specification C 2 30 :
g (I g |
= I = [
s | S !
5] | ) I
= I = |
—~ I ) |
10+ : 101 :
I |

L ) JoE . . : ; ) ! : L
0 100 200 300 400 0 100 200 300 400
Download time (s) Download time (s)
(a) Host OS (b) Hypervisor

2.11 BAROEY — 305 18 L2 — SOFRFFZ T 1 — RFHRE

AR A, B & C DRV — 05l LIRS — N LT 0 # A7 AT v 7'm— R
TR AERIT o fEREZX 212 1557, KIZBWT, ()i Host 0S 7, (b)iZ Hypervisor
RO — 2RI 5T v 7 a— RERED i Z 7T, (a) & (b) ORI X FREIZF4T S
TWHXAZEE L, MlliLT v 7 a— KR &3 5.

211 IR LR D v — REFERIZ, @E®EBIZ 1T DHOX A BET LT
MOTRXTOH AT PRET T HETORFMICHE D ZDR. AT — 3208 TSS TR

LTWDZENDL, ZOXIRMRICR-TLEEZOND. £, (2) & OITITIZFRBEOE
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MZRLTHEY, fIHEADOX T m— FRHEA—FHS, WITHERC, HERB LR L
oz, TOMRRCEDECE L TUICPU a7 HTIERL, 7a v 7 FEENHEL T
W5 EZEZBND. Host OS HIZHIT 2K A ©7 v 7o — F& 7RI 4.563 X101 8,

ftEk B o7 v e — M TRIE 5.47X100 B &2 0 iEEk C ©7 » 7' — F& TR fIE
4.96 X101 F) & 72 o 7=. Hypervisor BUZ 1T DR A O v 7'm— & TIRFR] L 4.37 X 10!
B, B O7 v 7 uo— FETERIX 4.62X 1010 & 2 0 {1EEE C 7 v 7 — R THER

1% 4.52X 1010 & 7o 7=,

50 iy 1 5 n . .
W % 71 ,Specification C w 30 % ‘L Specification C
-4 / =5 :
i H [
< e < . %0
+ "! = Specification A VY|
qa Specification A\ i "l Specification B qa ‘I Specification B
- o Lo | H
D 30F 230 :
S \ v 4
= ol = B
= P S il
) ! ) i
. : H
10} | 1 Tor H
: |
HE| H
il
s ‘ - s il L
0 20 40 60 30 0 20 40 60 30
Upload time (s) Upload time (s)

(a) Host OS (b) Hypervisor

212 RARROFEY — "0 OEH) LR — SO FE T v 7'v— FERE
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TEOICHE LR DR T 7 ANVBEOE VAT AL THER SN EEG 7 7 A V2R,
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PSS start
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control program
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; Execution of

high-availability
control program

Y
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Waiting tune

v

Waiting time |
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( Proposed system start )

+ Start real servers
+ Start virtual servers
- Make shared files

Configuration files

« RSG file
+ VSG file
« Relation file

v

(

Svstem operation (Hvbrid operation method)

) N\

C

PSS

)

Measurement and control

+ Load measurement of

+ Control of

virtual servers

server arrangement

Shared files

| Automatic editing files|

High-availability
server system

* Operation file

* RSG condition file
* State file

* Separation file

* Backup file

Monitoring and control

+ Monitoring of server
networks and services

* Recovery of ]
server functions

(b) PSS & &R HMEY — " 2T LR 7 7 A L
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PSS L@ — N AT ABMERMT oA T 7 A )VITRE S AT LEEIRIZ B EIRY
WIERRE T, ZD%, TRHD Y AT ML > THEBMICHE X4 5. Operation 7 7 A /L
X7 747 MY — R 223 2 B8 — S OB EE, RSG condition 7 7 A /LT
(RARY — N E BT 5 F T — SOBRERRE, State 7 7 A MIE Y —E R T L— T OIRIEN
FLgkEns. PSS LMY — AN AT AFMNL LTV AT LA THDL Z e G, Zodt
B77AMIEDENEND AT LOREPHIETE 5720, M AT LOEEIZLD

MEMEZIC Z LR TED.
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KBLIRE VAT LOSEAK T 7 A VOFME ™ BBV AT HIINHDT 7 A
IVOWNEE S AR — % fiE# LT VSG k7T 5. RSG 7 7 A /MIZThEho 3
PO EFEE L7 7 ANV T, —"OYEAEY &, IPT7 RKLAL MAC 7 KL
RAEFELTND. VSG 7 7 A VTR — S OFEMIE R A ek L7 7 7 A LT, Fi@d
HY—E 2T N—T AR — NV AT AT —ZPMEESNTWET L7 R YRR,
BAE— DR A R, IPT RUA, RETHAE D&, CPUK LIRS 59— 240
RSN TWD. 1 BT — "3 T4 7 MK L TEEO T —E 2242 2 L 2VR
EEND20, #BEET 53— EAREHOBEITII A=A ) TEH O — 24 %
IR T 52 ENTED. FETHAETIVEBSL CPURILZ O 7 7 A NVDOT — X EfmET 52
SRy, AT — NEBRHS, BEIRICTH D OEDHRE S LS. Relation 7 7 A Vi
A — N L Z R AR 5 RS — B L OZ OB — " OBIEZEIRT 5 -0 AR
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I7 TP —=ROBA MBFERENTNS., bL, =R A—=TIH LTI T
v I Hh—=n"% 1 BOHZMETHH5E101E, A — X2 RS 58— Dy 77
T =TT _RTCELUARR M ERD. 22T, BEVATLATEHY—ERE#BH LT
DB — "DV AT AT =2 B LI LTH, Ny 7T v 7 — N[ ZZD VAT A
T TEHRINCHE LIV AT AT — 2 2 AT 5 HREHRHA L T 5720, Zok

REEEIHT 2 Z LN vHEL 8D,

#* 3.1 RSG, VSG & Relation 77 A VD7 —~< v b

RSG file
Memory (MB) R?%’l:address MAC address
8,192 192.168.1.1 00:24:81:87:F6:AF
VSG file
1 Host Virtual: Memory | ~ .
Seg})cl?p Path I?Sme 1IP address (MB) CPU| Service name
Mail /dir/maill/ | maill [192.168.1.51| 2,048 1 smtp
FIP dir/fpl/ | fpl |192.168.1.52| 1,024 | 1 fip
Web | /dir/link/web/ | webb |192.168.1.60| 2,048 2 http

Relation file

Real: IP address | Virtual: host name | Backup: host name

192.168.1.1 maill mailb
192.168.1.2 fipl ftpb

324 HE®EE7IIL
AFHAITFE 3.1 127K L7= RSG, VSG & Relation 7 7 A VA& L ICHRR T AT A% L)

L, R332 THEWRE Y 7 A VEAERKT D.
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#£32 HEWREZ 7 ANVDTHr—~v b

Operation file

R?%l :a ddress Path Host name ViIrIt)u:(li:dr ess Selé‘{,gﬁp Service name
192.168.1.1 | /dir/maill/ maill 192.168.1.51 Mail smtp
192.168.1.2 | /dw/ftpl/ ftp1 192.168.1.52 FTP ftp
RSG condition file State file
Real: Available Number of Service o Base server
?P address | memory size (MB) | virtual servers group Condition | g o1 1p address
192.168.1.1 3.072 2 Mail | Moderate | 192.168.1.1
192.168.1.2 2.048 2 FTP | Moderate | 192.168.1.1

Separation file

R?%l :address Path Host name Vlﬁf,u;gﬁress Seg%cl‘lap Service name
Backup file
Virtual server host name Virtual server host name
(Trouble server) (Backup server)

Operation 7 7 A JVITEE) L TW AR — " OFEMIE R Z 7LEk L2 7 7 A LT, A8
—NERETLFES—A"DIP T FL A, Y — ST AT LT =2 P RFSNTNDT
4 V7 NURA, B — DR A N, IP 7 RV A, FiET 5 —EA7L—7, i
THI—E AL STV S, RSG condition 7 7 A /WTFE S — SO RERRILZ R L,
FH—NOIP T R A, RIEF— NZEID Y TARER AT BEZOES— N ETRE L
TWDBIIE— O EHZFEE L T 5. State 7 7 A /MTIREEZ RT 7 7 A LT, h—1
AT N—T4%, ZDITN—TDIRRE (Heavy, Moderate, Light), A& IR —E RS
=T ORI — BT 5 FEY— N (Base server) D IP 7 R L ARFEFKI N TN D,

Separation & Backup 7 7 A /WITIEHFFORGUIE L THREE L 2D 7 7 A LT, HEIINF
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e —RFRRZTUINET 72 ASNRWIRY — SO #IE Operation 7 7 A /L7525
Separation 7 7 A /VIZBEI SN DS, BFIREBIZR 256121E, £OREY— SOEH %
Separation 7 7 A /L5 Operation 7 7 A /VIZERT . F7z, (KMEY— DOy b T —7 0
— BRI N T TNRFEAEL, TOMIEEZ Ny 7T v 7 —/NTHEIB L725A121, Backup
77 A M N T TR LTI — SOFR A N &Ny 7T T —"DFE A NN

RSN D,

3.3 PSS MOEMMEAL
33.1 PSSOE— KU
3.3 PSS IZRITLHKE— RO EZ T . K AT LT, T— BTN EHRA L,

(a)1Z7v 9 Power-saving regular mode, Moderate mode, Light mode & Heavy mode ¢ %2
725 4 ODF— B S5 . Power-saving regular mode TlX, 7 74 7 > MMZH—
EAZ T DAY — " DR SN D — B A — T EOAME R L, = OALN
EAMERNSA 1L Light load class, ##H O%413 Moderate load class, &\ 54 1E Heavy
load class IZ3 T 5. KT AT A TIEZDOLJH L 3D Load class (2% U7zl z
1T 9. Moderate load class D354 1215 Moderate mode, Light load class D354 121% Light
mode, Heavy load class @54 121% Heavy mode 23%f#4L 9 %. Z Z T, Moderate mode
(2K o THERR S 721k BE % “Moderate condition”, Light mode (2 X - THERK S 7= dRREZ

“Light condition”, Heavy mode (Z X > THp S 72 iK#E% “Heavy condition” &9 %.
B2 PSS OAE— FNIZRIT DM RED—# 27~ . RS1, RS2 & RS3 13 FEI — %2R L,
A, B & C IS — "R 2 — 2287, BBV AT LI AT LARBIRFIC
Moderate condition TEEI L, &4 —E 27 —7 OEAEF— NITTTRACER S - kie
TOIAT v MY —E A& RS 5.
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PSS Tix, #FNFNOP—r 27N —7OAaN ZHW L, Moderate load class & Wi L
725541215 Moderate mode ki3 5. F£7=, X TiE, Light mode ~OBITIZEIL T,
T RTCOYP—E R N—T DA Light load class & I S iza%2 RLTERY, AE
NEZNRANEE T L7209 — 2 C HORAEY— %2 RS1 LIZEE L, £D%, RS2 &
RS3 Y AN FIREEIZEE LTS, ZHUZ LY Light condition (23517 2 1HE E /I
Moderate condition (23T DVHEESIOKI 3 3D 1 72D, KRIZ, T XTOYF—ERT )L
— 7 OATH Moderate load class & i 41TV % Moderate mode (23T, H—E A
A ZIRAE L T B REY— D 478 Heavy load class &l S 7234, Heavy mode IZ
BATL, RS2 b —E 2 A HOAR — %@ L TAmEZ oL, ([ —~"15h
72 ORAME A FEBT 5. £E— FIZBT DR — SRE S — " OfREIL, #£ 3.2 TR
L7z Operation 7 7 1 /L, RSG condition 7 7 { /L, Separation 7 7 1 /LX> State 7 7 A
CRBREND.

MY —E A7 —740 Light condition MIREEERT. —E 2 A ZHEHELTWD
RABH— 3% Va1 & Vaz, —E 2 B &4l L T DR — 3% Vi1 & Vpe, —E X C
IR L TV ARES— 1% Va & Ve b L, =2 CHONNy 77 v 7% —3% Vo
LTS5, 2T, TARTOY—ERIZA—TITBNT, £ 3.2 TRLT State 7 7 A /b
> “Base server” % RS1 L7 %. DIZT X TOH—E R /L—77 Moderate condition
DRREZRT. —E 2 A ZRMET HGEITTEROKA], —E X B 27T 255812
TR DO RE], —E R C ZRET 258ITARORAI TR — R b ZERER
S RREYT 7R ASND. BV —E R N—FIINEER SRR —Ic X
STHRENTWA. —E 2 A 2 L T B8 — 3D 7 Light load class & I &
AU, Light mode (2L ¥ Light condition & 72> 7 4REEZ GDIZ/RT. ZOWRETIXY 747

VR BEDOH—E A A KT HERIIE — RXNT U T VAL OBRIZT 72 AS 5.
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Z 2T, RS1 7% Base server & 72> TWNWAZ D ValTEENREETH D, m— KT
YYNLT 7 EAISARVRIEL e o T D, =B R B ZRIELL TO DRI — D A4
Light load class & fJ#f &41, Light mode (Z X ¥ Light condition & 72 - 72K HEZ (i) 127
T.ZORETIEZ T4 T2 b LOY—E R BICHT 2 ERIT o — KT U HHEH T Ve
DT 7 EASHD. 22T, RS1 7% Base server & 725 T 5 Z & D Vi (LEBNR
BTHLN, v— KT UINLT 7 EAINRWIREL 2> TS, =X C Ziefh
L TV A RAES— 3D % Light load class & fi|#fr & 41, Light mode (Z & ¥ Light condition
Lo REEZE (VIR Y. Z 2Tk RS1 2% Base server 72> T\ 5 Z &5, RS1 15
Voo BN T5. 7747 R L0 —E R CIZHd HERITr— RANT U H T Vo
DT 78 AEND. Ve, Ve TEBRETH LN, m—FT7 U PnbT7 7R
IRVIREE L T2 .

(B F DY — 1 2 7 )L—7 7 Light condition & 2> 7= &%=, h—E 2 A L H—
B2 B A #E L T 2 {4849 — 378 Light load class & ¥l & 1, Light mode 1= X ¥ Light
condition & 727252 OIZRT. RS2 MHEEN L TW5D Vaz & RS3 B EEIL TV 5
Ve (T — RART BN T 7 BASNBRWIRIEEE 72575, RS2 2HilEEILTWD Ve &
RS3 HiEEI L TWD Ve AR — RAZ UM T 7 BEXAINDHRETH L0, Eh—
WhEYP AN PREBICAETETHZENTERD., F—ERA LY —E X CEREELTVD
(58— 3% Light load class & #[lf 4, Light mode I & ¥ Light condition & 72 - 7= 4
HHEGITRT. RS20 HEBI LTS Vaz & Varlde— RARZ U772 S 720
R L7257, RS2 2 AR NIRBBICER T2 LR TED. P—EAB Lh—EX
C M L TV A5 — 38 Light load class & ¥ <41, Light mode {2 X ¥ Light
condition & 7257284 %2 GDIZRT. RS3 A HEBI LT\ D Va2 & Ve ldr— KT 4

MOET 7 EAESNRVIRREL 725728, RS3 YA~ RIRRBICAEFTHZ LN TE 5.
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FRTOF—E R F/L—F7 Light load class & HIlF =4, Light mode I2 k&Y Light
condition & 7¢ - 7285 %GR T. RS2 22 HIEHEI LT 5 Vaz & Ve, RS3 oit#E) L
TW5 Ve & Ve ldr— FAZ b T 7RI UeWIkEE L 72 572, RS2 & RS3 %
AN MRIBICEET D52 LN TE D, kA RRIUSB N TEY =P 2N KI5

LTk, HENEERTLHILNTES.

Measure load of service groups A, B, and C Power-saving
¥ regular mode

Classify load as belonging to light, moderate,
or heavy load class

Light or heavy

Load class -
/ Light Heavy

Moderate (All service groups ) (Service group A)
(All service groups ) @

A

Y Y Yy
Moderate mode Light mode Heavy mode

oooooooooooooo

! Suspend
/""" RS2 and RS3

RS1 S 3

(Moderate condition) (Light condition) (Heavy condition)

Y Y |

(a) 45— RO
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Load balancer | Load balancer
' y v oy \ I A
vel| [Vaz|  |Vez [Vez vall [VB1| |Veci| iva  |[ve
RS2 RS3 RS1 | RS2 | | RS3 |

(i) Service group A: Light condition

A\

Va2

.....

Ve

|RSZ‘

(iii) Service group B: Light condition

(iv) Service group C: Light condition

(b) ¥—¥E A7 N—74" Light condition

Load balancer
| A Yy Y
vall [vel] [valival  ivez |ve:
RS1 ‘ RS2 } | Rs3 |

Load balancer

V)

Va1

RS1

(iii) Service groups B and C: Light condition

(o BHDOY—E R T )N—TF

(iv) All service groups: Light condition

\Z & % Light condition

X 3.3 HEIV—/32 2T LOHERL
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332 CPUB&URY L I—V AR

PSS 137 747 v MY —E X ZRMET KA — "ok S s h— e 27 L —7
moOAMEZFRAL, EOMENOGHKE— F~OBITEHWT 5. — T —PFITw L TH
BREFOV—ERAZRMET 22 N BETE LN, —BIICERT —F OREZECHERE R
EDOCPUNIE Y FA4 T v M LTRMIET 52 L RZNELEXBND. £IT, KUA
T AT CPU OfEHE L Ry NT—7 OERENA NEEZY—OAME LTEZ, X34
IZCPUBLUR Y MY =7 AMOEANIET 234 <7, 2 2 TIHEY— 3D 08 1T
CentOS %A A h—/L L TW5 Z & EZHIIEIZH~%. CentOS TiX “/proc” 71 L7 b
VUTIZV AT MEREWET 572D DOIMET — 52 7 7 A VEREL TS, CPU Offi
R “Iproc/stat” 7 7 A BT —& L LTSNS, CPUAMDOHEHT—4% & L
Ti% CPU 281 5 Idle B0 G5B & A4 5. “/proc/stat” 7 7 A /WTFEER ST
% Tdle FEEIIZFERR D Tdle RffIC 100 ZFEHE L7 fECor&i, XD 19313 11 193.18 &R
LTW5b. AMORIERZZ t, ORZITHIE S CPU @ Idle K% C;, HIEMMR

Wil k& L, (A8 —30 CPU % x+1 &3 %. CPUAfT L i3X(B.2) TREND.

Ci—Ci-1
Iex(x+1)

Lei [%] = 100 — (3.2)
Fv N U —7 ORI “Iproc/net/dev” 7 7 A MIZRFET—X L LCREEIND. 2D
7 — %% Network Interface Card (NIC) fEIZitdkIN 57—, *v MU —JAROEH
T—2L LT, ZTIZTIER®O “eth0” T/RrE4D “Receive bytes” & “Transmit bytes”
S 2. AR ORIERZ % ti, £ OREZTHIE 415 “Receive bytes” & “Transmit bytes”
DEFHEE N, BIERRRREZ B &35, 1y MU —27 A% Lo l3XB.3) TREND.

_ Ni-Ni1

Lni [Byte/s] = (3.3

It
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CPU load Lcip Network load Lni Byws)
Measurement file: Measurement file:
/proc/stat (Accumulative data) /proc/net/dev (Accumulative data)
Idle .
 prmmeameaeses ; nter- Receive Transmit
cpu 2146 1 19313 face bytes  bytes
cpul 1094 2398 - ,
o et || [ emo: faasoIs E {39754 ]
cpux 90 2419
e I s TR T T T T N N, T '
E La [%] =100 - m E E Lni [Byte/s] = T E
Time series for load measurement Ni : Receive bytes +
No Ny No oo N . Tr;mspnt bytes
. . , Ny Ci : Accumulative
Co C1 ... G iy :
| Ti CPU 1dle time (s) X 100
|\ It /I o I »lme [ ¢ - Measurement time
tn tl tz vt ti It : ti-tia [s]

34 CPUBLUXy MV —7 1

3.3.3 Load class 548

3.5 IZAMEZHMT 572D L& VME L Load class DA IEIZOWTRT. PSS C
IZE{ifE % Light load class, Moderate load class & Heavy load class @ 3 FEFAIZ /7 FE T
5. T HDDOLEFVMEE LTIE, Heavyload, Moderate loadl, Moderate load2 &
Light load ® 4 DA HEL TWD. BHE CTHNVILEVMHEIZ 2 DTHSZEBERZDHZLENT
X250, LEWEILGL TOAMEENIZ X S Load class fEHOMEE LB 2B <T-dlz 4 ok
LTW3. KIZrT L9512, Heavyload @ L &\ MELL E % fEK H, Moderate load2 @ L %
VMELL E Heavy load @ L & WMEART Z 6k HM, Moderate loadl @ L & WELL |

Moderate load2 ™ L &\ MEARI 2 68 M, Light load ® L &\ MLl | Moderate load1 @
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L & VMR & 381 ML, Light load @ L & WMEREZGEK L & 92, (@75 &ITARIE
OB Z R L THRY, BABPIIOIREET, KEIOLEPREEOREZTT. (@), @DLOD

&9 ICFAIEIRA~HERS U 72558 I3 O 4R BE A Load class & HIran 5. (R K 5 ICHEIK

=

2> 5 aER LA E M HER L7254 121 Light load class, (g)<°0(h)® KL 9 IZfEK L 2> 5
fEiE M, HM <° H & 7213858 H 2> 58885 M, ML <° L IZH# L7256 121% Moderate load
class, (b)) X 9 |ZfElk M 7> 5 68k H IZHERE L 723551215 Heavy load class & 9 %.

22T, @O & 5 ICHEE HM (8 LT % il b i HM ICARHESHER L5 E
BRO (@O D & 5 IZHEBMLIZHE L T2 i) H 3EIR ML A FHEAHER L2358

X, WIHIOIREEN Load class & L CHIMr&En 5.

;(a) Heavy qum (h) Moderate
(c) Heavy -Area H
y ) A
Threshold of kT
heavy load *
T A
Threshold of
moderate load 2 l v
o(b) Heavy @(f) Moderate
§(@ Moderate
T (e) Moderate“ ¢ (k) Light
Threshold of
moderate load 1 +
v
Threshold of 1
light load
e (2) Moderate ;(j) Light

3.5 AmHIEro L X\ MHEL Load class D47%A
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334 E—FEEOHIER

3.61ZCPU &2y MNU— 7 AffDM )7 %% E LTz Load class DH|Wr & K€ — F~DF

TIZHOWORT. K84 TRLEL DI, P—ERATV—THOAME CPU &Xy MU —
7 DMK END. €O, KIRT & 912 CPU ICET 5 Load class &% v b
U — 712815 Load class T~ U Z ZAZMR L, WI D@ Load class #85¢ L,
FOY— A7 N—70 Load class & L TIRET 5. 21X, CPU &1’ Light load class
T, Fv hU—7 AN Heavy load class & 72> 72 5A/121E, TOY—E AT NL—TDH
faf 1% Heavy load class & ¥|Wr3- 5. (2, CPU &2’ Heavy load class C, *» k7 —7
Af2S Light load class & 72> 7238100, OV —E R 7 L—7OAMIL Heavy load
class &HIWr3 5.

Y= N AT KRBT LAMKEBIIHELY TH D, flxIE, BPRIERICam s &<,
KENFAMPMELS 2558 A TICBVW T O L > TAMBRE LS LT L5678 L,
REET 22— AR LI L > TARMEBIO NS =382 D. 0, AMABIISET
12— F~OBITICEL TE, b=V 27 AOFEMREZBE L TRET D 2 L E
FLW. 207, T— NMpllEfEEZ#E L, [FL Load class 252 OEHEkE L 72
BEICE— ROEREEZFETTL2EICL TS, ZRICEY, #ERE— FOEETIZLD
VAT DERDOER L LN TED.

PSS Ti, iz d X 912 Moderate mode MIRAEIZ IS T, Light load class & 3@t Lc
[ S 7235 B 12 Moderate mode 7>% Light mode (1T L TWAHDONHON5.
Moderate mode ~D#{7ix Mc [F], Heavy mode ~% He [Bl3H5¢ L T+ ? Load class & L

THr ENTHAEITE— REEMTOND.
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Judg]nent of Load class (Network)
load class Light Moderate

. %///////////////////////////////////////////////////%
® Light | Light load | jyModerate load §% Heavy load %

— Moderate Moderate load N} Moderate load %% Heavy load
= O N .
s \.—f .%///////////////////////////////////////////////////// /I///////////////////////////////////////////////////%/’/////////////W/{//{/////{//{//{/]///
ot Heavy g Heavy load / % Heavy load / ? Heavy load é
* %///////////////////////////// / ////// A, /// %

[ Change to light mode J

Moderate mode Light mode
- - o2 1277, | Judgment of
Lc consecutive mode change
) times_ -
T A A > Light mode : Le tumes
L ] L] ] ] L] ] L]

L: List Livs Liss Liss Liss Livs Lisr Ling  Time | Moderate mode : Me times
4 4 4 A A 4 A 4

Heavy mode  : He times

Judgment as H H :
‘ moderate load class (Judgment as light load class)

3.6 AMHELE—RNERE

34 BURAMY—NIRTLOEY
PV A7 LT PSS 12817 5 Heavy mode, Moderate mode & Light mode (2 K - T35
Bl &5 Heavy condition, Moderate condition X° Light condition M™IRFEIZIBWVT, &
AAMEERERF T DM ER S H. AETIL 2 B TR LI MSBS O AL 13570, 1 2Ol

7w 7T LA THEEOEHNRY — 2B 5 2L T D

341 BUAMY—N\IXTLOE—FOE
X 3.7 (2@ MR 1 77 MBI 2EET7 v —4%2 3. 207 1 7T ATl E e
EITH 7T 7700 Ry a7 LEBRNRY—"EEIRT 572D M 284 D0 A21T
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INY I TTU Ry aTO2HENLHERIND.

@IZF— ROEIHRIC L D84 72 b 7 T TS 2720 D7 v —% 3. Rl
HMES— "o 27 MTE— RaEl XA A LTk Y, High-availability regular mode,
Real server network examination mode, Virtual server network examination mode,
Service recovery mode & Backup server mode @ 5 Fi¥E7)> H AL X415 . High-availability
regular mode (X— & MRFRERE]fEIZFR 3.2 T/r L7z Operation 7 7 A /L& 4 L2 RSG B X
VSGHDES =B — Oy NT—=T &7 4T 2 b~DOY— B AR AREES
WET D, AVATLTIEIRy MU —27 OERIZ UNIX @ ping 2~ FEEALTWD.
F72, V= ERRHLREEDERICIZ 2 FDX 2.4 T/RLT- Expect 7177 ASFEAMEA L
TV, ZOFFEEAA LT U MERSEHMN G — " OY —AR— M7 7 AL,
ZORE)E U EAT ) 2N TE DD, 74T v D — U AR RE A E
IR 95 Z L3 A[RE & 72 5. High-availability regular mode THEYV— DR v T —
ZICERE 2 U724, Real server network examination mode (&7 2 775 A DHIERR
BOBATEND. ZZTCEEY—OFXy NU—=7 ZHHEL, Xy hU—ZBEFTH
#U1E High-availability regular mode (2 Y, 25 & |95 & Background jobl % /3
77T R a7 e L THEITL, Backup server mode (ZF{79 5. High-availability
regular mode THRAEY — DR > MU —ZIZEE Z K L7284, Virtual server network
examination mode (7' 1 77 ADHIFENRES TSNS, Z 2 TEHEEY— Oy P U
— 7 ZHHEL, *y U —27 NIER THILX High-availability regular mode (2R Y,
W LI 5 & Background job2 /Ny 7 7T R g 7 & LTEIT L, Backup server
mode (2179 %. High-availability regular mode CT{RARY— 237 F 4 7 ML L
TWBYP—E R ZRE 2/ L7284, Service recovery mode (27 11 77 LD HIENRFEA
BiTsnd., 22 TRV —E2BFE 2R LB — "o — 2Bk e /T LA
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EEL, P—E2AOREEZHEFHETD. TOF—EANER THNIE High-availability
regular mode (2 Y, HE &K 5 & Background job3 23w 7 VT Rya T e L
T31TL, Backup server mode (2179 %. Backup server mode Cid3 3.2 @ State 7
TANES EICREEZRL TWDH P —E A7 /V—7"3, Moderate % 721% Heavy condition
DGENINy 7T > 7 —"Oj#), Light condition DIGE X A RIRFETH 5 EW
— DRI ZATV, TDHE, B— FAT Y2l LTl L 72— S OREZEIRT 5.
N 7T T — N2 —OBEEEEIH L7 55121F, % 3.2 @ Backup 7 7 1 /VIZ
ZOEWD TR S ND.

(b)iZ Background jobl, 2 & 3 DMFLB LI OE Ny 7 7T 0 RV a TOFERICH &5
< High-availability regular mode (235} 2L 2~ 3. & L, EEXSROES — fAE
=Dy N =T RREOLE, b NEHEICLDEMI Y — N OREE T
TINCEDFILREZ DN D. O L) REHERY — ORI Z RS 5121 ERH
DOPFENLEL 2D 2 ORMZET 5. o, KAV — OV - R RFEEAT S
OIME L DS ORI AT 5. 20, KRUAT ATIEINS OBEIATEE
Ny 7T Ry ad e LTEITTS.

Background jobl CIXEHEXEOES — \NEHEBRENHEL, BEBETE, 20
EY— ROy NI BIEFETHNEZDIP 7 KL A& fdk L7z rup.file Z/EK L, 7
ELENRAE TIT RV g5 & WOL 2 L CZ DY — DI 4R 425, Z Dk,
ZDEY—"OFy N =7 &L, EFRETHIZDES—DIP 7 FL 2%
#k L7 rup.file 72, EFERETHIIZD IP 7 KL A& 5LEk L7 rdown.file Z1ER% L CTH

T95.
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High-av ¢lll¢]b]llt} Monitoring | Network of real and virtual servers
l“egl,l_lal‘ mode & | - Service of virtual server

| L} |
1 Detection of A 1 Detection of A 1 Detection of
1 real server Recovery | virtual server Recovery 1 virtual server
Y network trouble L network trouble y service trouble
- ] . T La
Real server network Virtual server network Service recovery mode
examination mode examination mode Examination of
real server and
. ot virtual server networks
Examination of il Eﬁffgg“g;ﬁg il ¥
real server network irtual server networks -
. vir seln €I NEtworks - Restart service program || |
1 ! - Reexamine service
i Network trouble 1 Network trouble T -
¥ * ¥ Service trouble
Execution of Execution of Execution of
background job 1 background job 2 background job 3
1 H H
T ] 1
i + * Recovery

BﬂCkll]) server mode + Start backup server (Moderate condition or Heavy condition)
) + Activate suspended real server (Light condition)

(Recovery of server function) . Control load balancer

(@) E— FEIHRIC L D82 72 N T T VLR 7 o —

4 Background job 1 % 4 Baclkground job 2 4 Background job 3 ?
Examination of Examination of .
real server restart virtual server restart Restart virtual server
/ Server d%}} / Server dgyg/l} % Finish of restart
% Finish of restart % Finish of restart
Restart real server Restarttu 1 Examine .
(WOL) virtual server virtual server service
M Recovery Recovery
i Examine :
EX%E}‘\‘}SI network server network % Somiee tmuB}ﬁ
Network trouble M % Network trouble % / Recoveq/
Make Make Make Make Make Make
rdown.file rup.file vdown.file vup.file vdown.file vup.file
High-mailabilit) Monitorin: + Network of real and virtual servers
l”églll&ll" mode € | . Service of virtual server

Find rup file or vup file (Recovery of system)
- Control load balancer
« Suspend backup server (Moderate condition or heavy condition)
» Suspend real server (Light condition)

(b) Background jobl, 2 & 3 ®#&H
3.7 A MY — 2T AOEET 1 —
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Background job2 TITEH R OBAR— D3 EERKEE A L, FEEE 7%, £
DR — O R Y NI —7 BDIEF THOIUXZED IP 7 KL A & 5iEk L7z vup.file Z{ERK L,
FHEBNREE TIZ RV LW LG E, TOV—"OREBLHEZRAAL L. oK, ZOMME
P— Oy N =T ZPHEL, EFRETCONIEXZDIP 7 KL A& 5§k L7z vup.file %,

FIRREECHIUTZEDIP 7 L A Z 58k L7 vdown.file Z{ER L TR T 5.

Background job3 TiI#—E AD R 2 U7 — 2 HiEH) L, fF®Eh5E 71,
TSRS — DY — A RRELZFHE L, EFRETHNIEDOIP 7 R A &Gk L
7= vup file %z, BEFIRETHNIEZDIP 7 F L A & itk L7 vdown.file Z /B L CTH T4
5.

High-availability regular mode ClI—EMRRFHEIEIZ NNy 7 7T 7 R a 7OFERT
& 5 rup.file, vup.file, rdown.file X° vdown.file DFIEE R T 5. Z 2T, rup.file X
vup.file ZHH L72hE, v— RAT W2 L TH— U 27 A2 i@E OREBIZRET.
PSS 124315 % Moderate <°> Heavy condition Ti& b 7 7 V334 U2 ARABY— S OERE A
WIHT DDA I Ty T —NE/E L TND I EnD, TONY I T v T —_%
AR RIRFEIZER . Light condition Tl b 7 7 A5 4 LI ARARY — S O¥EEZ1EIH
THEDICY AN MREOEF—AZEEHL TNDL LN, TORY— " EF A

RIRREIZE T, F72, rdown.file X°> vdown.file Z M L7z561E, RO ES — A48

Y= "PEBATE o7 Z L Z2B% L, SUROIRBOEEY — U 2T L2887 5.

3.4.2 O— KNS Y OHIH
3.8 {2 Backup server mode |Z551F 51— RZ BT AHl#EIORNE RS, 22

TlEue— MR I o HOV AT A7 e /7 A& LT UltraMonkey- L7 Z§ & L TRk 9 %.
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ZDOE— RTIFEHNG T — "OWEZEIHT 5728, Moderate condition D& IFE
B Gt — R L RGO Y — B R ZARE AR 2R AR — BNy 7 Ty T — R e LT REE)
L, Light condition DIGFAHIZIT Y A~ RIREED FEH— X RITEE) L TO DA — %
AT 2720, TOEF—NZBREREICRT. 20Kk, 7947 FbDT 78 A%
WE R OB LY — 3025, Moderate condition OBEIZIT Ny 7T v 7P — N |[TEHF,
Light condition DO&E Xl fFE O Bt G ¥ — N & TURAUVER S LTV D RS —Z
BEIH-, a— KT VORI %217 5. K Tix Moderate condition D35HE % HillZ =
T MR T LI, 72747y MEr— RAZ 30 25 FAR— K (SMTP) (27 7 EA
ToHE, B— AT P EREE LT Mail =27 722 &8N5. Mail H— 28 EHEIK
RBOLAEITIP 7 FL X “172.21.14.17 OUAEY— 2T 7B A %4T 5. ZOEEY—Z
NI TANRELYE, ZOF—RTEANAYy 77 v I —"OREINE T, @IIFT
E2Ca—=RRARZ % EOLBREY 7 A VHICREH SN TWSH IP T R 29172.21.14.17
 “172.21.14.1017 EEEL, OISR TEIICr— RAT T v 7 T ATk L TR
HirAHEFATTH. ZHUCEY, MIORTEIICe— IR UHREATTY 723 1P
T RUAN “172.21.14.1017 [ZEBINDHT2D, 7 IFA TV IO DT I BRENNY T
TP =NV EX D LN TED.

H— RARZ BT, MBICLBREY 7 A VNI INTWND Y T4 7 2 Mo —E
R ERHET 5P —"OEREZIT-oTEB Y, MIZRT, “checktimeout”, “checkinterval”,
“retryinterval” & “checkcount” (ZX VW kT 7 /VEEOXIG D RE X4 5. “checktimeout”
Ty P =7 ERB IO — AR — MERT, Z OREMECKRN CIER RINENEH
N WEETE, B E U CERIEIEZ 1 #9013 5. “checkinterval” |32 O EFRD
bR CH— OB AZIT 5. “retryinterval” |ZREMLIRFIC, Z O ER R TR
%17 9. “checkinterval” X VAWK AZRET H 2 & T, BERHIIHD 2 KFE % 5fE T
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& 5. “checkcount” IXESMRAREIE DY, Z OREREICE LGB — "\ Z Ry b
HrL, 72747 Mo T7 78AEZOV— R L TiThRWnWX 21295, TRk
ROV — R L TCINBERETDHZEICEY, 7947 MYy —E 2242

P—NIZERFENBEL T ITA TV b~DRBER/NNREITERICT A ENTES.

Clients — LB setting file |——

@ o« o # - Monitor Settings
S checktimeout =2
% % % checkinterval =3
retryinterval =1
checkcount =1

lAccess port : 25

#= VIRTUAL DIRECTIVES
] virtual = 172.21.14.200:25

real = 172.21.14.1:25 masq 1

IP address : 172.21.14.200

% —»\
¥

‘ Load balancer

(a) Change IP address :
172.21.14.1 — 172.21.14.101

# - Monitor Settings

checktimeout =2
irtual s Back checkinterval =3
Irtual serv ackup server retryinterval =1

checkcount =1
b #=VIRTUAL DIRECTIVES
N N virtual = 172.21.14.200:25
real = 172.21.14.101:25 masq |
g
IP address : IP address : .
172.21.14.1 172.21.14.101 (b) Reload LB setting file

3.8 w— AT P OGN

3.4.3 Moderate # & U Light condition 2§+ 59—/ \#EED{E18
3.9 12 PSS T X » THilffl Z#17= Moderate condition (23T, AP —/3, FEH—N
DOFERFICBIT DR G EEZRT. 22 TETRTOY—E 27 )L— 77 Moderate

condition & 72 -7 A ZwHitEE L TWS. F£72, Heavy condition (231 % %Ll
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Moderate condition & [FElfk & 725720 EMET 5. M1 & M2 IV —E X7 /1—7 Mail, W1
E W2 X —tbvR7L—FWeb & L, F1 & F2 X —E A7 /L—7 FTP OB — L
5. b—ERINV—F Mail DN 7 T v T —3% Mb, —ERX7/L—7F Web D/

IT T —=n_"EWbEL, Y—EAITNV—TFTP O T % —_"%Fb L9 5.

All service groups: Moderate condition
( Virtual server trouble ) Mb
v
M1||W1| | F1| M2 |W2| F2 W1 | |F1 | M2|(W2|[| F2
X X S X X X
RS1 RS2 RS3 RS1 RS2 RS3

(a) Trouble in one virtual server

Wb Mb
M1 |(|W1 F1 |[|M2| |W2| F2 MIE<WI1 | | F1 (|| M2| | W2]||| F2
-
X X 3 0 B X
& = X = =
RS1 RS2 RS3 %Sl RS2 RS3
( Real server trouble )

(b) Trouble in one real server

3.9 Moderate condition (28T 2V — S HEEEDE IR

Moderate condition Tit 3 D FEY— N RS1, RS2 & RS3 & Fh 2 fFEORAE
P—REEL, K —E R TN —TONREY — TR STV, (@R
—/X M1 DN L7258 ORI A2 RT . ZO%E, @alHEr—/ 3 27 A TiE M1 O

REZEIAT 572 RS3 EICMb &L, v — T HZHIHL T T4 T bbb D
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T AZMLS MbIZHIV XS, ZZ2CMb % RS3MHEEILIZDIE, —ERS
Jb—7 Mail DTUEBETH S M2 28 RS2 RICEE L TWA 72 THS. (DI RS1 23k
L7z B Ol E 9. RS1T RICEEI LT\ D M1 & W1 4 [RIFFICEERIRIE & 72 5720,
M1 OFEEZEIHT 5 7-12 RS3 12 Mb, W1 OFREZEIHT 5 7-%12 RS2 LI Wb %
L, = RRTZUHEFIEL T T4 T2 bBDOT 72 A% Mb & Wb (28] Bz
%. 22T, RS2 EiZ Mb, RS3 EiZ Wb Z##) L7=DlE, JURERE 22 2 AR — N
BB — "G ERE L TDNEE LWL THD.

¥ 3.10 (= PSS |2 & - THilffl &7z Light condition I238W\ T, RIS —, EH— 0
HRERF I 51T DL G EZ R, 2 2 TIET X ToOH— B R 7 /L—773 Light condition &
ol BB EHIRE LT 5. Light condition TliX, AENOREZRKIZT D20, %
P—ER TN =T8T Y —NTITLRAERR ST 7y, RST ISR —/N M1,
W1 & Fb 2SEELTEY, RS2, RS3 IV ARV RREEL 2> T D, 22T, A~
RIRRE & 72 5> TV D EV— R EICEB) L CO DA — NITEENREDO F A0 R E
NTVD., RIRCRINDWBY— BT TAT > "inbT 78 ARRERZ & &R LT
5. (@RS — 8 M1 23 hE L7258 Oxtilzmd . Zo8gs, @it — v 27
A TIE M1 OREAEIHT 572D A~ NIREED RS2 ZBMBIREICEL, vn— RATF
PEHEL T IA T b OT 778 A% M1 26 M2 IZUIW 2%, 22T, RS2 |k
THEE L T D FLITEENRETEN Y 47 0 b b OT7 7AW REEL 72> T
%. (I RS1 Ak L= 3a o5tz ~4. RS1 RickE L5 M1, W1 & Fb A
RRICHEIRRE L 72 57, ZORIETIZZ 74 72 MR L TH—ERAZRILTE /0,
B A AME— R AT ATIE ML, W1 & Fb OMHREAEIRT 572 % A~ RIREED RS2
& RS EBMMREICEL, m— RATZUHEHIE LT 747 binb DT 72 2% Fl,

M2 & W2izH)v &z %.
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Moderate condition (Z331) 5 LV — AR — O8I LTI, —E R T —
T ORAES — SN TEACE R L 7> TWD T8, 7 T4 T 2 b~ORBIL2 0, Light
condition (ZF51F 5 FEH — ARABY — NOREICEI L CTIX, 7 747 > Mkt L TH—n

KSREAEIHT A CORBIMNEEBLCLES.

l All service groups: Light condition |

Fb ( Suspended condition ) (\rirtual server U'ouble) b (Suspeuded (;onditiou)
7 . Z N
M1[fW1{i| F1 || M2| |[W2|| F2 || W1} | F1 [[M2]i| W2 || F2 |
N iR N | S S RN
S P = E S S S §
RSI i RS2 RS3 | RS1 RS2 i RS3 i
(a) Trouble 1 one virtual server (Activate suspended server )
b ( Suspended condition )
MI1FWI1i | F1 |[|[M2| [W2]| F2 |} F1{{M2]| {W2]| F2
SRR Se B S S
S P S E S S
RS1 | RS2 RS3 | RS2 RS3

(Acti\-'ate suspended sen-'ers)

(b) Trouble 1n one real server

3.10 Light condition (23517 % % — EEEDE IH

35 HBANOBRWAMEY—NIR T LOEMEREE
351 EEBIATLOEEE K UVHEH
3.11 IO EBR T A2EE D OE A A — Y 2T LD 27T, EBRL 2T

LIENFS = Dire 2 3 2 Y — 03 115, FEH—3 (RS1, RS2, RS3) 7% 3 1,
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O— KRR NBN1HE, 7947 8B 1H, 1000BASE-T DAA v F 27 HUB M 2 &
L 100BASE-TX DA A v F 7 HUB B 1 BN LEREIND. — K —Eoxr > b
U—JHREREICH LTI TA T PO OEREHEIL 10 00 1 FBELZRD72D

100BASE-TX DA A vF > 7 HUB ZfEiH L T\ 5.

Switching hub Switching hub 1
‘ (100BASE-TX) IOOOBASE—T)
i b
RE'Q][S % lﬁ%é[&%
- Load balancer

Switching hub 2
(1000BASE-T)

AN

f
(12
=

.. P

| &
1o

messmesnatomnee
1

\
Vg
&L\

1 S

1

1

(
L
-
w
ki
;—]
o)

A
=
=

S vs6 ) Y mse_) Memmmentrr

3.11 FEBRHEE pom AT IS — /32 27 L DR

VSG 37 747 » MIY—E Az M3 58S — ¥ T, RSG 13 VSG ZkEEI§ 5%
= FEZ 7. VSGIZIEh—E A7 L—7" Mail, Web & FTP Z &R L, Mail #—/33
217, Web h— 3782 5 & FTP — 303 2 Bl TR ENILRILE S LT D . KRS

A7 LTI Mail 3 —/NE SMTP 12553 % postfix, Web $— /3T HTTP 2% % httpd,
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FTP #—/ 3% FTP (2SS 5 vsftpd 24 > A h—/L L, 7747 > MIKLTENLEN
DY =2 ZfMT 5. B —NZEHT 720DV AT LT — FFIHFEF—ITEE
FEN A 2 fEE, N 7T v SN L LTEERY— T 3 fisE (Webb, Mailb, FTPb)
RIFELTWD. TLRAERR & 22> TO DAY — T 7 T4 7 2 MZEBRO Y — B X &4
I 2720, iz, FEEVP—ANFEHS AN LEIRGFESNTDE NN I T v T —HO
VAT AT —=REFER LTy 7Ty SR AT 5720, FEY— 3L NFS #i L
TW5. 1000BASE-T DA A v F 7 HUBL 87 747 > h~DOH—E XL T,
1000BASE-T ® A A v F 7 HUB2 [ZE Y —/ & VSG ° RSG & & NFS Hefge Tl 3
5.

£ 3.3 ICFERI AT KMIBIT DK I — "B L OMAE N — Otz 7. FE—N,
EY—nN"to— RKRZ P —"HD 0SS L LTEAIND Z ERZW CentOS @
64bit & A > A =L L TW5. FFEF—NIEFEEOHAET, CPU I Intel Core 17-960
AESEL, B AE VIX8,192MB & L, ALY 7 b U =T & L CTHERBYICH 4 72 VMware
Player &RV — "OEEEREIB LNV A > R ZRRLZWVIREETOBRBZ liEL 75
72O VIXAPI #8135, E£72, HEF—NEAE ) OHE LR 5728 CUI Bl TR
T5. HHY—ANL, AENBLOETHMSIE T 2 7T 2a@ifEsE 5L L BITNFS O
ez A5 2 Lvh, CPU & LT Intel Core i7-930 Z#5#k L, ## 2 € VX 6,144MB
LT D BEY—ANEFRY—NEINIC % 3H, v — AT U HE 2 &R LT\ D
Ft— D NIC % 3L LIEDITFEBRT AT AIZBWT, 7747 MinbD7T 7 ERIC
LTV ATAPMERT2EENEE LWL IICEBE LTS, £z, a— KT
DNIC Z 2L LD, 7 7AT MY —R"OBERELIETLH-DTHL. v—
RARZ gy 7 by 7B 5 C, UltraMonkey-L7 4 > A h—/L LT\ 5. {4

H— 1%, CPU%% 1, AE VU % 1,024MB, NIC # 2 o E, h— b2t 7n 75 4L
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L T Mail #— N2 postfix, Web H—/NZi% httpd, FTP ¥ — 3NZi% vsftpd Z#EH L,

OS & LT CentOS @ 64bit iz A > A h—/L LT 5.

# 3.3 EBRMEEN OB AEY — /2 2T LDtk

Real server

Management server

Specifications (RSG) (NFS server)
Intel Core 17-960 Intel Core 17-930
CPU 3.20 GHz (TB: 3.46 GHz) 2.86 GHz (TB: 3.06 GHz)
Memory 8,192 MB 6,144 MB
Hard disk SATA 2 (7,200 rpm )
NIC 3

System software

VMware Player 6.0.6
VIX-API 1.13.6

nfsd

OS CentOS 6.7 (64-bit)
Specifications Virtual server (VSG) || Specifications Load balancer
CPU 1 CPU (3.:{326}11520}%37 3090 GHz)
Memory 1,024 MB Memory 8,192 MB
NIC 2 NIC 2
System software | postfix, httpd, vsfipd || System software| UltraMonkey-L7
OS CentOS 6.7 (64-bit) OS CentOS 6.7 (64-bit)

312 ICEBRY AT MBI B — %y MU —7 OFEMER 2 R~ FEY— %

EY— NINIC 2 3HEBH L TRV, ZNFi %z Ethernet0, Ethernetl <° Ethernet2 &

7. 1000BASE-T DA A v F 7 HUBL &8k STV B EY— 30 Ethernet0 (£7 &

AT b~OYV—E R T, AA vF 7 HUB2 L#F I T 5 Ethernetl,

Ethernet2 | NFS #5i°0 A 7 A OHHTEHEHT 5. (KAEY — 30 Ethernet0 (F5H—

@ Ethernet0 & 7'V v UHskt U, {KIEY— 30 Ethernetl |XFE Y — 3D Ethernet2 & 7' U

DRVZ:=5 T AUNGAY N
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Network for service (Switching hub 1)

Management
__server ,-
(NFS server) Real server :

| Ethernet 0 |

Virtual server
W

Ethernet 0 I Ethernet 1

Backup F ) _/‘ e
server : ' : e
P F MEW ol
(NFS)
Bridge 2
Ethemnet 1 | | Ethernet 2

e

Ethernet 1 I | Etheyﬁet 2

Network for system
(Switching hub 2)

> <\ w  J Jw
N

(NFS server < Virtual server)

X 3.12 H— v b T—7 OFEMAERK

ZZT, ‘M7, ‘W7 & “F” 1X Mail, Web & FTP O — X 243 5 {(RAEY—
VAT LT =B aR L, B —dmE RS AR — N MY E2iT W 2L
TEEIL, “F" 13Ny 77y P =" 8T 558 MT 5. “F7 3B — NI
RIFL TS T, EP— NI NFS #iiar LT “F7 26H+ 5. 2, Winosk
P RTHL PR LN 7T v 7= "ORENAETHL 2 E2ERT D, 2,
RS — 30 Ethernetl 3554 —/ 30 Ethernet2 %1 L CTEEH— & NFS it L Tk
D, P—ERT =TT L CILEACRER L OB EAEY — SRERRO Y — B A Z1T 5 7=
WIZHELTWS. ZZTEPSS BN T, I — D% — G4 & LT Ethernet0 ®

F—HERERARA L TWS. 207, Ethernetl % NFS $#5:0%— SHll4E 72 & 12 fd
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LN, ZTOT—HEERITV—NAME L THEE IR,

352 ERVRTLOFME

K BAITAKRER Y AT LOFHEMFEL RT. ERICB W THEEREEO N7 7V 2 78T 5
Feth— "% RS1, FAEH— "% Maill &%, Z 2 CToad k]l UNIX O time 2~ K
AL CHIE L72ET, 10 AT 72 EBRFSEROEHHEE T 5.

RS1 0BT 58.8 B, FREEIRFIL 66.0 70, AL MIREED D O REIRFIL 8.7
L rpo7-. RS1 ) 5iEENT A4V —/ % Maill O8E% “Virtual server (Local)” & 7R
L, #IEOEENT 34.7F>, 2 EIHOEENT 24.0 L7 o7=. Z ORI O ZIFEAEY— 08
V7 MU T TR END DT 4 AT F vy aPRBL TnDLEEXLND. HEE
ReffIE 82.1 b ie ot No o7 v 7Y —"HOT AT A7 7 A VL NFS BiEx2 675
FEH— N BIRFESNTEY, NFS #izilm U CREIT 5. Ny 77 v 77— Dk
% “Backup server (NFS)” L rL, #lEIOEENFRMIL 45.8 F, 2 [A1H O &hIFRT 1T 36.1
BWeipole, N7 v TP —NGEEBF—N"THLI LD, T4 AT XY v adiE
LTS, FEBIFMIL 39.9 L2 0, 220 RRRENS OEBIFIILZ 9.1 7 & 725
7o, TOFRERIY, BMEIAT ATEYT—SERBERIFICB T2 Ny 77 v 77—
B2 EET 2720, Ny 7T v TP N IEIC A RIREEO E s 5.

PSS (BT A HHIL, T X TOH—E R 7 /L—F ) Moderate condition D4, FEH—
N3 BEEBL TS 7D RSG OIEEE T 290W, X TOH—E R 7 /L—773 Light
condition D%, RS2 & RS 1T H A MIREE L 72 U RS1 DA OEENRAE & 72 5 72 O RSG
DOIEFEENL 112W L7720, 39%DETOEHNAIREE 725, BHREIZEALTIE, v
AT LT —h T DTy T U—A—% SHW3A 2 L CTHIE L. §XToOH—

v A 7 )L—7" 5 Moderate condition 7> % Light condition [Z#479 5 7= 121X, RS1 |2 FTP
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DY —E X ARt 5 A8 — N ftpb 2B L, 0 — FAT Y2 HliHT 5. £ D%, RS2
L RS A ANV NIRBBICEE T 5. T XTOY—E A7 /L—7) Light condition 7>5
Moderate condition (2T T A7-0121%, A RIREED RS2 & RS3 #iE# L, v—
RARZ B 2G5, 2Dk, RSLICEE) L TV D EARY— N ftpb 24 XX RIREEIZ
EHES L. REOBATICKLE L 25 KHIE, T XTOHF—ERZ/L—77% Moderate
condition 7> 5 Light condition (2479 2% DT 20.7 >, X TDOH— ¥ R 7 /L—7"/3 Light

condition 7>% Moderate condition (279 2 DIZ 16.0 A2 FET 5.

# 3.4 FEBRABE OB AT HMEY— N AT A ORI

Target server Real server: RS1 / Virtual server: Mail 1
Performances RS1 Virfual server (Local) Bac.kup server (NFS)
First Second Furst Second
Start time (s) 58.8 34.7 24.0 45.8 36.1
Restart time (s) 66.0 32.1 39.9
Shutdown time (s) 12.5 10.4 10.3
Time to suspend -
activepserver (s) 6.3 3.7
Time to activate
suspended server (s) 8.7 9.1
PSS
v ses Active real server Power consumption (W)
Condition (Number of active virtual servers) (RSG)
Moderate (All service groups) RS1, 2,3 (6) 290
Light (All service groups) RS1 (3) 112
Condition Operation for condition change Required time (s)
Moderate — Light Start virtual server — control load balancer
(All service groups) — suspend two active real servers 20.7
Light — Moderate Activate two suspended real servers 16.0
(All service groups) — control load balancer — suspend virtual server .
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353 BMERBREEDHKR

ERTIIY — A7 —7 Mail ICFTE 9 2 8 —/ Y Maill O ¥ — 27w 77 A
FEAX Y T2 EEP—RTHDLRSL DOFy hT—Z T LT AT 7 VEHHRL, #2
RUAT KB H2EIEREB I NI FA4 T b0 b7 78 ARREFZENT S, 794
T ENBDT 7 AT — FART U RATHREY —NIT 78 AT L e BRT S
KRR, (18%D F5 IR TIRE T AT AN S1T 5 Log 7 7 A Vi b ORE L%
ML, 24T hoDT 7 2ARPUTZ TAT > F EIZBWT, 2FTDK 2.4 T/RLIEZ
Expect 7’0 77 ASFEAMMA L C 1 BHERETHE LR Z2 7R3, 20 ERIRR-IT
FERA 10 [T 724 R OEE & 4 5. £ 3.5 12 Moderate % 721 Light condition (235>
T, RS1° Maill IZ F 77 AR ELELGAEOEBFHMIB IO 747 o077k
ZARMZ 753, Heavy condition (25 L Tix Moderate condition & [FlkE & 72 5 72 b E M4
L. FERIER & LT, b SEREEOE B, EFENE Y —"OERFME 2 7147
NHOT 7 AR O 3 fEZRT. —MERROE IR & 1%, T TV ERE
LIch—"OBERRR Ny 77 v 7P =N RK D EIRSN D £ CORMATRL, EFHRY
—A_OEAKM EE, P TIAEZEI LR —A"REF— "R REREI AT ALY IE
HSIRIBIZR 5 £ CORM %77 Moderate condition TiE#& ¥ —E A 7 /L—7 H O
HF— NTILEL S TEY, Light condition TIETLRLSI TV RWRETH D, Fhrd
25 A% High-availability regular mode 123313 2 BRI % 102 L, Fo 70
DFBULZ DOBHLARE D 5 FRmIRIZ FATT 5.

=X FT 7ML T, =X T 1 7 F A postfix O EE TEIEST 256
CEIBLZRWGEO 2 FIRICOWTHRET 2. — X k7 v 77 AofEHE) CHEIAT
HGAEICEIT HE— FOBITIL, High-availability regular mode — Service recovery

mode (Service program restart) — High-availability regular mode & 720, & H5 Y —
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N IHEERE]IZ Moderate condition T 4.3 ¥, Light condition T 4.1 42 %E 3 5. 7 T4
T R BOT 7 AGJWREEIIEL Moderate condition TiI¥— A 7 /L—7" Mail (2P &
TOREI = "BILRIESNTNDZ EXY 0.0 BLib, JTRIESA T2 Light
condition T 10.7 & e o7z, h—E AT v 7T LAOFEE TEIA L2WGEIZBIT S
£ — KOF1T1%, High-availability regular mode — Service recovery mode (Recovery by
server restart) — Backup server mode — High-availability regular mode & 72V, H—
/BERETE IHEFR 12 Moderate condition Tl 13.6 £, Light condition Ti% 13.2 &% L,
B S— XD [HIRERE] I Moderate condition Tid 40.8 £, Light condition Tl 40.1
BaET5. 7747 o077 & AL Moderate condition Tl R AR
X0 0.0RERY, RS TV W Light condition TiX 21.6 & 72~7-. ZZ T,
Light condition (23T, +—E R v 77 LOHFEEH TEIB LARWGAEIZBITST
7 & ZGNEF L — SRR R L VK 8 R o TV DAY, T AV B AR M s
ND 5 # & E— B IO — DR v T — 7 AR & AR — D% — B 25
BRI (IE IIEED B SN DO TH 5.

A — "Dy U —2 b Z T ML TE, Maill O BRI FEBOSE L v vy
MDD LIEGED 2 FEICOWTHETT 5. BN BEE & 1T, — SOBEIRE)
PRI G AT — NEHEN ) By NARX UERTRE, TOYV—R"EHEHTLI LA
ELTWD. Maill OFE XL HESOGAEICR T 5E— ROBITIE, High-availability
regular mode — Virtual server network examination mode — Backup server mode —
High-availability regular mode & 72V, H— \EETE IHFRFH]IZ Moderate condition Tl
13.7 #, Light condition Ti% 13.56 & E L, XSGRV — XDOEIAKHIZ Moderate
condition Tl 27.1 #, Light condition TIL 274 W& HET 5. 77347 MInbDT 7%

AY)WriEfE] X Moderate condition TIZTUEALAERK LV 0.0 & 7220, TUREILS LTV
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Light condition TiX 234 & 72 o772, Maill > ¥ v M TV LIEGEICBIT5E—FD
#171%, High-availability regular mode — Virtual server network examination mode
(Restart of virtual server) — Backup server mode — High-availability regular mode &
720, Y— BERETE IHIRERE]IZ Moderate condition Cld 13.7 #, Light condition Ti% 13.1
WEEL, R — XOE [HFFFIZ Moderate condition Tl 80.5 £, Light condition
TIE8LIEZESTD. 7747 b O T 7 & AY)WikEf] X Moderate condition TIXJT
FAbMERR L0 0.0 B E720, TWEAILE S Tu 72w Light condition TiE 232 &7 ~7-. =
Z G, Light condition (23315 5 7 7 & AW 13V — SHEBEE IHIFR K 0 50 10 B E < 72
STWDED, ZHITERMBRFENG 5 B L FE— "B MY — DXy FT—2 3
BRI IE IIEED B SN DO TH 5.

EY—n_Oxy NT—27 N Z 7V L TE, RS1 OBMWRBESHOSHE L ¥ v b
Zr LIZEa0 2 BEICOWTHRRT 2. BRSO EIZET 5F— FOBAT
%, High-availability regular mode — Real server network examination mode — Backup
server mode — High-availability regular mode & 720, H— “EEREIE IHIF[H(Z Moderate
condition Tl 19.5 ¥, Light condition TiX 12.3 &2 % L, EHEHXHRY — SOE [HFE#IZ
Moderate condition Ti% 110.3 #, Light condition T/ 1115 AT 5. 7 7447 b
NHOT 77 AGJWFEHIL Moderate condition TIXTLEALER LY 0.0 L7220, TR
ST W Light condition Tid 21.4 # &7 o7z, vy v DU LEGAICBIT5E
— RDO#AT1E, High-availability regular mode — Real server network examination mode
(Restart of real server) — Backup server mode — High-availability regular mode & 73
D, H— BERETE IHFFEIZ Moderate condition Cl& 19.3 #, Light condition Tl 12.1 #
ZEEL, EHExRY— IO [HEFEIZ Moderate condition % 213.6 £, Light condition

TIX 2142 WEET L. 7747 v bbb OT 7 & AW X Moderate condition Tl
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TLEALIER LD 0.0 B & 720, TR STV 7220 Light condition Tl 21.1 B & 722~ 7=,
Z Z T, Light condition (2351 %7 7 & A UIKrIKEEIZ Y — SR EETE IHRFRT L W /9 9 PR <
2o TWDHN, ZHUTEGRRBIRRHEANG 5 B & FEh— oy U — 7 FHER %I

BIBEREDBMGSNDTZDTHS.

# 3.5 KA NT T NVICKT HIRE T AT LADOEIHEFH

Monitoring interval time: 10 s
Measured time (s)
is Conditi covery
Tl"Ollble llSt ondition Re.c’ow.’ery Uf. Retca(:"g?t)sglfver %f:gg:nection
server function | gacyoround job)|  time (Client)
Service program stop Moderate 4.3 0.0
(Recovery by - -
Service service program restart) Light 41 10.7
rogram . . 1 A( V(0
prog Service program trouble Moderate 13.6 40.8 0.0
(Recovery by server restart) Light 132 401 216
Moderate | 13.7 27.1 0.0
Intentional restart of Mail 1 - -
Virtual Light 13.5 274 234
server — —
network Moderate 13.7 0.5 0.0
Shutdown of Mail 1 -
Light 13.1 8.1 232
Moderat 9.5 ).3 ).(
Intentional restart of RS1 oderate 19.5 110. 2 0.0
55$$ Light 12.3 111.5 214
network Moderat 93 213.6 ).(
Shutdown of RS1 oc' erate | 193 213.6 0.0
Light 12.1 2142 21.1

WTHD R T T MICEBWNTH T — "OEEEIZEIEL TH Y, Moderate 35 LT Light
condition |ZEBW TR — 1D b T 7/ L TIE 14 BN, FEP—0 s T 7
LTI 20 R & 22 o 7o, EESG Y — S OME IRV — SBERE D IFRFIC L~ 2% &
FEWHHZZE L WD Z Elbnd. 2k, b7 7 VEFRAE LI RBT— R RE S —
DFEBNIRIETH 2 0 OGRS ¥ v FA U 0 LTV D55 ICITRED) S 2 48R

WBEL 2 AT D. Moderate condition TiX, \WI LD b7 70— R &AL
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DAY — "R CTH D720, 7 T4 T 2 Mk 2% — B A EIER]IX 0.0 BT
& 7%. Light condition TIFEE/DOFEEZELS TH120, —E R TN —7 137 D48
Y= NPTLRABR S LT, 207w, AR — RES— N R T T ARFEAET
% &R 24 OV — & AMEILREHI R RET 278, = NARMBMRVIREETH 572D EK
7R EIZIZ 72 B 7R,

RS AIIMAL L CEIEATREZ: PSS L m Al — U AT AR EICEIES TS 2 L

CEVEE NP O =NV AT LERRT L. ZDD, HEDEEWAEE 1
DOHET 1 7T MIBWTERT L2 HREY, BEVAT L0 T a7 Z JIEHEC
TSR0, E72, AFEBRTIE, PSSIZX - T Moderate condition & Light condition %
ML, 20 2 FEOREIZBW T 74 7 v Mo — e 2 &2 55— icx v b
— 7 FEFY—EANTTAEFHRLE., TOREIZEODTIREY AT AXH BN —
NEEREAZEIFARE CH D Z L &R LT, ZHUTEY, BES AT ARSI G AITEE
BLOEAAEY— AT &5 T 2 ETEMARETH L Z E RSN,

ZIT, M1.2 TRLEBBRICL D5 AR 3.6 (IRT. TURILZITo TV —n
ThrIZTNAVRRELSE, TOMES—NAEOEIBAROOND. £ T, FHHR
= NAKEZEIBT 5 FX AR T E LTHRZITY . kAR ELTO 4IZi1FE 3.5
VR TEERIR Y — OB %2, dGEV AT AE LTO 41213 —SBEREOE IHRER
RS S, TAEERERY — A OEBRFEICK T 2RKMEEER L, ZOMETOR
JiROBEHHE (Conventional sysytem) % 0.5 L9 5. 7z, BEHFRICLDBBHEOL
# (Improvement) #(2.10) TH T 2.

BRI G Y — AR —"OGEE L TIRT. =27 1 77 AOFEE) T
WIHLZ2WGED b7 70Tk, Moderate condition (233 THER T OBE I 0.84,

EZHFXOBER (Proposed system) 1%£0.95 £720 13.10% Dk, Light condition (2
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BOWTIERF OB 0.84, BEFRXOBMFIL 0.94 L7020 11.90%DBGENH Hi
5. F¥-, BEELZEAED T 7L TliX, Moderate condition (238 THER T D RE
F1X 0.89, LT RNOBHHRIL 0.94 L7210 5.62% Dk, Light condition (2B W\ CTHEK
KOBERIT 0.89, RESFRNOBEHRIL0.94 £720 5.62%DWENHLLND. S5, ¥
Yo NETULIEEAED T 70 TlX, Moderate condition (23BN THREE TR OBERIX
0.73, #EEITROBEHHIL 0.95 £ 720 30.14%Dk##E, Light condition (ZFW CTHREFK T

DOBEIHRIT 0.73, R FRNOBEZIL 0.96 L7200 31.51%DENHLLND.

# 3.6 mEHFAIZLIBEHROLE

4 N\
. St2: Service program trouble
Target 'server Condition (Recovery by server restart)
VS: Virtualserver  MC: Moderate Nt1: Intentional restart of target server
RS: Real server LC: Light
Nt2: Shutdown of target server
- S
Conventional| Proposed |Improvement
system system %)
St2 0.84 0.95 13.10
VS |Nt1 0.89 0.94 5.62
Nt2 .
MC 0.73 0.95 30.14
RS Nt1 0.66 0.93 40.91
Nt2 0.50 0.95 90.00
Availability Average 0.72 0.94 30.56
rate St2 0.84 0.94 11.90
VS |Nt1 0.89 0.94 5.62
Nt2 0.73 0.96 31.51
LC
RS Nt1 0.66 0.96 4545
Nt2 0.50 0.97 94.00
Average 0.72 0.95 31.94
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BHX R — AN ES—ANOLEELLTICRT. R LZSHAD hT 7T,
Moderate condition |23V THERGFXOBEZIT 0.66, LT OBM@FEIL 0.93 L7220
40.91% D, Light condition 2R W THERTXOBMHRIT 0.66, ESFROB@=RIL
0.96 L7210 45.45%DWHENHHND. EBIT, vy MU LELED M T 7V T,
Moderate condition |23V THERGROBEZIL 0.50, REFRNOB@FRIL 0.95 L7220
90.00% D, Light condition (ZIRWTHERTAOBEM=RIL 0.50, LT NOBMHFIT
0.97 L7210 94.00% D EN A HiD . #REFRUIIER AR HABRBEOmIZIB W CTIFR
R WEAERFRD B 5.

BAL TR LIeFER Y AT A LRRRIZE S — "\ L EE T 5 (/KA — DO EHE 2 5L
LGB a2 E L, £ 3.TICEIIGY — N ()48 —3) OBHUTE Cle Tl R —

DEEE T .

* 3.7 ThiiHEY— " OEHILER

CS: Conventional system

The number of target servers (n<170)

2 4 6 . e . 2(n-1)| 2n
CS 1 2 3 . . n-1 17
Hybrid| 2 2 2 .. . 2 2

EBRY AT AT 1 BOEV—NBLOZNSEE L CTWAEAES—N 2 BREH Y —
NIkt LCTENE NFS #4175, ZOEHY— 04 (0S ET CPU =2 7%4% 8
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k) TR F7 IR & 512 NFS #5552 256 15 (32X8) £ TICRIET D DS KA
LB, BIHXGLRDHFEF—NTHRARKT 8 B (266+3) L7 b, AV — L 170
B (85X2) FTITKFT 2 ZENEE L. ##FE X% “Hybrid” &L, Ny 77 v 74
— N TOY— MERBOE AR Z Rl 2 R TR x “CS” & LTURT.

S ITEFG Y — 10 2 BT OHMT 5L, ZOTPHAESI— OB LIEINT 5.
Hybrid (3£ V- — P& SN 7 7y T — "D F— N RICE# T 5 2 & TEHIBL
BAEITH 120, EEMNEY—"OBEHIS CTHEAEY— OB mML 2. 7272
L, EHFREZEAL T LERY — ARE L7256, FHART— "OEHENTE R
{7pbleth, TOERP— NIRRT DHLERSH 5. TD7w, Hybrid (38 B R —
NOBEICERRL 2 BOREEZHFFL TS, 22T, PEAET— OBl IL
THIEITE < 2D, B L CHBENRTRER EOER a2 M b Aa8ictfl LT
L7 s. PIZIE, BEFRELEATLEEY— % 2 /5T 100 M, PHAES— %1
740 THE L, BENRY— 0100 5 (EY—350 7) OHEICE, =BET T
HHZTT 1,900 THO2 A MEIIZ 52 ENTE, S5, BHEICHHILZEHR A K
LIZHZENTED. DEOHERNG, BEHFNIEk TR ~a 2 MRz N T

EAMEDBD HILD.

36 F&EH

ST U CEERTREZ: PSS & @l AMEY — RV AT AELZHICEESE L Z XY,
VAT LOMRER FHT DR AT MRS A RE L. AHFRTBNWT, 220
VAT ANPHREVRER A T 7y AN BT S Z LIk Y, BMEMEZDISC I LS AREL 22
HZEHRLE. KETIE, 20 2 DOVATLAZEEL, AHKERALTEEI»O
B AP — R R T WA LT,
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PSS TiE, ¥— RV — ROEMIRIIZIS U T Moderate mode, Light mode &
Heavy mode ® 3 DDOE— RIZX Y VAT AEROEEZITH L am Uiz, —fxICH
—RNFTTAT U MIH LTI 7 A NVORBERHERZIT O 2L BE N2 b, =14
fif & LTIL, CPU OfEHFLE Ry NT—7 OERENA &AM L. ERL-AnE
Light load class, Moderate load class & Heavy load class ® 3 fi$A|Z4346 L, Moderate
load class D%;& 1% Moderate mode 23LEEZ 1T\, Heavy load class %5121 Heavy
mode 2LERA1T 5. F£ 7=, Lightload class 3541213 Light mode 23 LB 21T\, SEH—
NP AN FIRBICEE ST L2 L TEHEEMEEZRI L., T XTOV—ER T —T )
Moderate condition O¥56, H—E AL D72 DO — " ZEE) L T D FEH—
NOMEEINIEE 290W, Light condition TiE 112W & 72V, 39% D /] T EMH 73 7]
HEL 7o,

BT — NS 27 LTI, SRR — SORMICIS U C High-availability regular
mode, Real server network examination mode, Virtual server network examination
mode, Service recovery mode & Backup server mode 5 SOE— RIC L Y kT 7 /L A%
B LT — O3l Z4T\ Y, Moderate condition & Light condition (23517 % H—/SER{#
DR FEDEN 2R L.

KR AT DS L, T OMERGS I OEREER ORI L &b, B —1FB X
OMEAB— @R 2 ekt b n Lz, F, — B0 AR 2 a7 57
WIZ, Y= BEREZEIAT 720Dy 77 v 7Y —NE, B, A0 NIREE TR
THZEE L, ERTIE, A" F7T70E L TH—EREBET O ST LERy NT—
JDORNIZTNEBELTND., Y—EXNZT70E LTE, P—ERET o 7T LOH
EENZ LV EIBT 250 L EOBEH TITEIRET, EHART—"2HE#HHT5Z L1

Y VEIRTASED 2 flHAE, v hU—27 FT 70 LTIE, BESHSY— 0 Fi i)
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BLOVYy MU CO2fHEIT T2 TXTOY—E A7 /L—77) Moderate condition
D — BB & Light condition DY — SEEEIRFIC T, (AR — & EHF— TR L
ThrZ7VEHEBL, V—MREOEIRKH, TRy —"OEBRHE 2 7147k
(2B %7 7 AW & SER L 7o, (AR — SO#EICEBE LT, 14 BRI T —
REAEIHFRE L 72D, FEF— "R L7 E LThH, 20 B T — SBERE 218 IH fJeE T
bHZLERF L. Ee, R E 0TI, BREFRIBHEICB O TIEFICED

B DY, I A PEICBWTOSWEAERH D Z L 2R L.
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F4E

MSBS & PSS OESEMEICK HAEBEEONDOESAIRAKN
H—N\NORTLORFE L FEEE

41 FAMNE

HWiEAERICBNT, 2L OB —REEN S ¥ —F Y MRS, Tbn
D13 DAL D IE WM 7= 72l % ZE 2+ 3 Internet of Things (IoT) & W OMEENEH S
TWBI[73]l. HARDKREA Ot T, IoT HEHIBEICK 164 EETH Y, 2020 £ TIC
Z DK 2 5D 304 M ETHART 2 LTI SN TN D74, ZD T X251 ¥ —*
v MIFESRFTEBOBERE L LTREL, a3/ 077 L THEREHIZ R LT
WA[75]. 2D ToT #ER DEGT 5 7 — X OIRIFEN 72 E&AT H 1T — "V AT A
MEERERNERIZL WD, 72, 77U RavCa—T 40 I REEXZILHT—4tE
YEEBT LY ANTAT LD N T TNVIEI T R XBLIOEO—FITKE R
HEREH 2 5(76]. D12, — "2 X7 AOE A AESCEEIMCITIERICEE /25
5.

T—H A IEREH TEESRIZBWTEL OEERFENED SN TEBY, T
— A BB BIT LRy MU= BEE Ny MEKEHERIT 5720 D Precision time
protocol CREEIFM] 7 v kav) OEAN[TT], F—& & X EEOMIEREZZE L& H
PRBA L 7 TA T 7 F X EERT L—LU—7 ORR[T8], T—H v ZIZBIT S —F
U T RO I X O OSHT[79], AR~ o BERFIC AR » R AT ) — R i
WL BB 700y NU—27 a—F 4 48], T — 22 ZIZBT 5 — 0%
v hU—2 U Y —ZADREIZBE L T— R =Tk, J— 2 8E 7R EDEE80], FE
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RAETRE AL E XA — 2 EEL e & T 2 EENE T & DA 1EDOTRE[81]
REPEE SN TND.

T =AU FICBN T —EREZ RS 5 AT AOEAKPAT T — R X T A THY,
FTOVAT DEMRT 5 LT, |, &E RN, BEIEICOWTH oI mR
LT ZEBRETHD[29]. 2.1 BT~k 512, IT 734 RZBIT HIHEE L
2006 £F(ZEE 2025 £ TIE 9 fFICHINT 5 LRHiS T D, ZD72), Xy FU—7 ¥
AT AOBBEINCET 2 HE 4 OfFE[82]-[84] 3> b T\ 5. F2, ry hT—27 TR
T LALLM T D EIEFITDTIRNL D TH LN, = "R T NEEEZH T b D
BNTEY, V= "BEY — 2 THH SN HHEOHERE ) 258 L — A EE %R
ETEDOTREI’S], AR — N TES— O — SEEEEZHBETH DL Z L 2R L, (8
Y—_EHEH L CHEEEOES— OMIEE NNy 7 T v TARER VAT AERATH 2 &
kD, Rax b, HENRY—NEFEHY 2T LOEH 40102 U CEMERRE/2 8 E )5
—NU AT KL E A — NV AT A ERRICEESE D HRERA LB 08
AP —/ 80 27 A OBRZE[86] 72 L3l STV .

L LS, BENER LI — NV AT AOFHREITR B0, BEIHO
& AP OMRE &2 R T — "V AT LT A TR (DR, E6i, Ehb %
KEADEET 07T NI e DEICH D, TNEfRRT 55U D Wk
FhERZT B,

T, KmX T, BENOEAHAMEY =NV T AOMEUZEA LT, ML L TH)
fERTREZ: MSBS & PSS # M AES W25 HA_ET 5. MSBS I, 1 6OFBG ) —
NOHLEEHT 5 DBSS AL L, ThaLER#hT 52 & Cfsns. W, 2/
HOBHT 07T LAeRFFICEESE 256, SHlEICR T 28R EFEZ <), £h
FNOT v T T NIEML D, ZITHE, ENEMRT D720 2 DOV AT LD
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#1795 SIF ##E L, BATS. PSSICBITLFH T 0/ T MIERE L L, HABEL
FHLT 572912 DBSS OAMREEITI. TOMBICEAL T, SIF AT HZ LIZLY
DBSS O7'w 7T LERIN Y TNV G AR CE D 2 L AT RGBSR LT HE
BRy AT DS L, BEADOmmAIAMEY— U X T Ao Z T 5. Bl L
TIE PSS I Lo THERR S Dl HIREE & B E I PIRIED U — S RIC BV T, EHE G —
NI =2} T 0 77 2B LRy NU—2IZBT 5 77V E2FHBLL, — HaE

DIFIRREEZ AT 5.

42 RESATLOBEBES KU MSBS & PSS DF

MSBS % 2 HTRLIZV AT AT, @AY ="V AT LOMELERTDH. 20
MSBS [ZEV—"ZEHGR L L, BERRY— NHERHCIZ ANy 77y 7= (AR
P—=) ZEE)L T, TOMFES—SOWEEZEIRT 5. 27ZL, ZONy T v I H—
NIZBE L CQEEAITD22W. F, FHY— AN ERCEE LNy 7T v 7 —N, K
B — \NEIHT 2 E TEOREBEHMERFT 5. AETHEHT 2 MSBS IZIZL FIRT4A R
AT TS, BEHMGES—NEHES— " L, WES— A OWRLZEIRT 572010
BTy T7 PN LTCHEREITH. £, A — AT AT ATIEIEEA
DEFFR G — TR DR EN TSNS, 22T, BHEY— " OAREZRHT 5
eIz, EEY— AN EICGEB) Loy 7 7y T — N TE B R — N B L T DR
4 — 3~ Live migration |2 X 2 B8 217 5.

PSSIZ3ETRLIEVAT AT, BENIV— NV AT LOEEEESRTLH. 2D PSS I
[ U — X 2t 58— " bl s o — 2 7 v —7FOAw & LT CPUSE
MBIV Y NIV =7 2B 2EZEASA, FED 2 FEZREL, £ORPUIIISET 3
FE¥E DB — KERL (Light condition, Moderate condition, Heavy condition) (228 #9475,
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Light condition Tldr— AT YO, Ny 77 v 7Y —"OE#)E L NES— D
YA FRBIZ LV BE A EBT 5. KETHEMT 5 PSS T FIORTAE 21T -
TW5., =27 V—=7nbHIET 2AMIIAEY OMHAE, CPUMMARLLIUxR Y b
U— BT DEZERD 3 fHE LTS, £, 77947 b7 78X T 50—
NOEFEL, v— AT Y ORI TIIR<AARIP 7 FLAOREALLIZLVITI. &6

, BEIVIRREDOY — KERIE, AR IP 7 R L ADF%E, Live migration (2 K 5V —

B LOEF— O AR FRAIZ LY EBT 5.

421 BEVATFLOERBE
X 4.1 ICHRE T AT DO E 2 /R, AKRE T AT AL, &l kR X O icE

179 ECRIICHE SN L 0= FAT oY ZBEA LY ="V AT A ERET 5.

( Clients )

Load balancing system

Monitoring
and control

T ' < _.—"'-
... Control S
Q
S
RS1 RS2

Management
server

Real server group

X 4.1 RES AT LORERAEEL
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WE, B— AT HE 1 ETEAKEEEREL, TRIBHBER LIz — AT v
T AT AELTEHMHENS. Real Server Group (RSG) 13RS — & E)T 5 EH—
NFE%& 7~ L, Virtual Server Group (VSG) 157 74 7 > MZH—E R &2 5 A8 —
ANEEERT. 22 TIEY A 72 M Mail, Web ° FTP O —bE 2 Z#A4EAFEE LT
5. 1HEHO Y — v 22 L TAR S — IR S 4, T — e 22 itikigz = =
TV —ERITNVN—T LT 5. JI7A4T L b7 7R T — R U TV AT
DZEoTH—E RN —THBORIHRY—N2T U Frber 77 28ns. Gy
— /3% VSG 1ZxF L THk & 2l ds KON 217y, RSG 1Zx LTIl 24175, KR

TATIEZOEEY—NIZMSBS & PSS A1 VA h—LT 5.

4.2.2 MSBS OEEHE

4.2 |ZAREIZH T D MSBS OBIEME A ~d. MS I3E BV —, M1, M2, W1 &
W2 (3E B ROAES—3, Mb & Wb 1T — SOMEEEZEIBT 57200y 77 v
7=, RS1 & RS2 1HARY — & @iy 3 5 F4— 3, VIP [XEARIP 7 KL 2 &R
T, FEXRY— I W2 23 % DBSS % DBSS(W2) &ond. KIZRd X 912 MSBS
I3 DBSS ##AE{ESES Z L THEILT S, DBSS 1%, HHMHEY — DXy hU—2 5
FOY—e R Bk LR EST S, BELZRE LESEIEI ANy 77 v I — 2R
— R RIZEENR, BEMGE— NICRE L TCWERAEIP 7 LA &E Ry 77 v 7 —oN\(Z
HELTEOY— BEELHIAT 5. @, IRIESNICEEGRY — NI — T
VTV AT LTEMATRE L 250, EERY — NEPERHICTURMESHERF TE R D

AREMER DD . T T, JURMEHERFT 572012 MSBS 24 %.
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(@) Tix, DBSS(W2)2* W2 Olfa i L, v 77 v 7% — N Wb 2 FHY— kT
fEhtg, AR IP 7 R A VIPS 3% E L C W2 OREZEIH L T\ 5. 20k, FHY—
NOAMWEIH D= Live migration (21 Y Wb 2 RS2 LIcBE#IT5. £/-, ZOVv AT
2T, DBSS (W2)73 Wb (ZxF L CE LA 1T 5 DBSS (Wh) % HEhiLEh 3 5. = D%, DBSS

W2 75 5.

i VIPS VIPS

Wb- _____Live migration (Wb) Target server | Backup server
MI _

MSBS — M?2 Mb

DBSS (Wb) |11 Detection EEs

DBSS (w2) [H+=+=—" O_ft.r(ﬂﬂ.)lg > { VIPL VIP1,VIP4 I
VIPL

G el

> M1
MS | RS1 | | RS2 | [ Ms | | RS1 |[ RS2 |
(a) MSBS based on DBSS (b) Dealing with redundant server

VIP2 P2

Live
Wb
¢ VIPIO TR @
-

N
[ Ms | [ B |
Trouble file 7N
Trouble file Backup | Trouble Real Virtual

Backup | Trouble Real Virtual server server server IP address

server | server server IP address Mb M1 MS VIP1

Mb M1 RS1 VIP1 Wb W1 MS VIP2

(c¢) Virtual server trouble (d) Real server trouble

4.2 MSBS OE

FARBZ DBSS 13 1 AOEHMRIS —NZEHT L1201, TNy 7T v T —~%
1 BERT D, 22T, B — NV RATLOEHEZET LNy 7T v T —ROEHK
MIHFICLL RD BB ESND. 22T, MITRT LI, RIS TOH DAY

108



—ANOEHIZBWTIR ANy 77 v T — " ZREAREICT 5 Z & T, £ ORMEZ R
LTW%. OTHAES =ML & M2 DXy 77 v 7H— NI Mb EFHEL TS, =
2T, M1® 77 ERE LSS, Mb 2 EE) L, VIPL Z3E L T M1 OREZ1EIH
T5. ZO%, M2D M T 7 NERIELIESEII NNy 27 v 7 —3Th 2 Mb MEEICEH)
LTWnbZenb, VIPAZRET DI ETM2 OBEAEIRT 5. (QIZRT X 51T, IAE
T SPGB L7 A, B — AN EICEB LNy 7 Ty YN B R LR
= N EEE) LTV o5 — 8T Live migration TOBEZ1T 5. £/, KRB — %
B L TWDEF—PNHEL7Z5E10E, DIZRT RO, FEF—"D) Y —2%2FE
L, FHYy— " EIGEE L=y 77 v 7 — 2%} L T Live migration TORBE)IX
720N, & DBSS 8 R 7 7V ORM AR ATREIC T 5720, (o) & (DIZ/RT Trouble 7 7 A /b
DERESNTEY, b— 2 EIRT 50 BB LNy 7 7 v S =%, HiEL
TARARY— K, Ny 7Ty T —REEE L TN EF— B ZDN Yy 7T T —
NIZHEELTWAIRAIEIP 7 R L ARGEER SN TN D.

DBSS IXHHT — X Z#515L LTHFEITT L. FHT—HXIC (C L T2 DR
FRINTERY, ZOFEMEX 4.3 1IR3 T. T—ZD 11THND 5 1TH £ TITE ISR —
NOEH, 6 1TH & TAT BIXE B G — NSRRI Z ORE 2 1Z B 5 72 DI 53
v 7Ty T —="OER, 84THIITEFEHR Y — "2 B L TWHERY—DIP T FL
AN SI TS, BARMIZIT 1 FHH RV — NTRET DAR IP 7 R, 2
ITHIZHR A M4, BATRIZIP 7 RV A, 44TRICH —E R A—T4, 5ATRIZIZZ 747

MZREEL TV —E 2O TF —F Ak, 6 1THE TITRHICNN Yy 27 7 v 7Y
—NDORARNGE TP T RUARGEEHINTND., 22T, 5 THOYH—E AT —FE 4
1 B0V —"PEEOY — AL RAT D RN H D720, AX—AXY)Y) THEEGLR T
HIENTED.
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FH G — "2 ML L35 L, TOFRT—Z 4T Mldat L7 d. TOT—X %518
LLTEE T n 7T L 2FTT 5L, M1 OBEHE XOEER O WHE L 72D, #bEy
OxLL LTIE, HET—20 61THE TATRISREEHKSNTNDE NNy 77 v I — "%
L, 11THICEEHESN TV IP 7 RLAZRET H I & THEHXMNR Y — DOEIEL
HWIBT 5. R AT LATHEMT 2 MSBS 133y 7 7w P H— NIkt L THEH LT ) 72
EOT =B EMBEEIRD, Ny 7T v T —"OFT—XThbH Mb.dat Z61 &5 &, (KA
IP7 KL R, EY— "D IP T KL ATRBUIE U TRE SN DD I LTV, F
7o, ZZTTIEMb R LTZSGE DNy 77 T — NERE L T RN, 61THE T

BAZIIT & 5edk S Tuau.,

Management data MI.dat Mb.dat
Ist line: Virtual IP address (VIP) 172.21.14.101 —
2nd line: Host name M1 Mb
3rd line: IP address (IPV) 172.21.14.1 172.21.14.51
4th line: Service group name Mail Mail
5th line: Service daemon name dovecot postfix | dovecot postfix
6th line: Backup server host name Mb —
7th line: Backup server IP address (IPB)|172.21.14.51 —
8th line: Real server IP address 172.21.14.201 —
Execution of Management data
management program Ml.dat
IPB. IPV. ¥V
N Monitoring %" e
N NS and control \&
Mb M1 | .-
Blanaement Real server

server

4.3 FHLT—HX O
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B CIEE Y —/ 3 ¢ Ml.dat #75%& LT DBSS mWETEI, TORAEE D LI
OEHEZITH. b L, M1 N7 7 NEIRAELTEGEIE, B — 30 Mb 2 E#E)i%, K
FIP7 RLAVIP % Mb IZRETHZ & TM1 OBEELZEIET 5. ZOFBT —X 254
ELTEMTT AV —NEEGEICLY, BT 0T T AEEHMRY— 06 U TEET

DML IR D.

4.2.3 PSS OBEME7 O—E &K UZDFHM

4.4 | ZAREIZEHIT D PSS OMEL L O OBIfEY m—% 777, PSS ICHWTHIEO X}
L L7 DB — 3T M1, M2, W1, W2, F1 & F2 C, Zh b & sl % 39— %L RS1,
RS2 &£ RS3 £9%. 7, LBiZue— R AT % %ZRL, VIPIZRBIP 7 NV A ZRT.
M1 & M2 (FH%—E X7 /b—7 Mail, W1 & W2 [Z#—E R /1—7 Web, F1 & F2i3#
— b2 V=7 FTP IR L, &V —E X7 N—TZHB T DA — TR S
TV, PSS 3BV —E AT N—TICFRT 28— oam (AE D 0L, CPU
EHRB LRy NU—212B1TF 28%2ER) ZHIE L, DAk 5 Moderate load class
F 721X Light load class Z#|iE3 5. % ® Load class (2% UC Moderate condition (%,
RAE) F 7213 Light condition (FE/KRE) 1ZH— M2 LT+ 5.

X DOFTIET X TOHF—E R 7 /L—7[E U Load class & 72> TH Y, Moderate load
class &t S NG, — N0 AT AEEI L FRROMER E 2D, 7747 FnbY
—NAANDT 7RI = RN T Lo TH VIPIZH LTIV Frer 77823 h
%. Light load class & HIWr &S24, Z Z Tl RS1 7 Base server & 725> TN 5720,
M2 & W2 ORAEIP 7 LRI ML & WLIZENENRESND. £/, F2 OAEIP 7
R L ADERE S 7z F1 11X RS2 705 RS1 (2 Live migration (Z LW BEiINS. F D1,

RS2 & RS3IFV ARV NIRREE D, T4 T M HDOT 78R Zn— KT UHZ
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STHVIPIZKH LTI Faber 772350, ERICL, £h—bvRA7)1—7|C

BWT 1 BOERMES—ROBKIIT 7 AIND. IR TES— OBEREND

ZD
Light condition (231 % ¥ /) 1H#: 1L Moderate condition D) 3 73D 1 & 70 %.
PSS start
=f Load:
- * Memory utilization
fq . ™ | Load measurement of each service group - CPU utilization
Service group ) .
_ Transmitted
Mail: M1, M2 ¥ and received bytes
?ﬁ? 1\;\;1,32 Classify load as belonging to
. T ~ moderate load class or light load class
Base server: RS] Moderate Light
VIP: (All service groups) Load cl (All service groups)
Virtual IP address oad cass
A J
LB: Round-robin access to VIP LB: Round-robin access to VIP
IP2 V 1P4 VIP6 ppeatg Live Slis_lfnded St,a,t? —
migration | MZ | a F2 ":
VIPl V1p3 lej VIPLVIPA | VIP3NTPG | | T - T
Q q SR Pl ey
(Basesever) | | RS2 1 RS3
Moderate condition Light condition

4.4 PSS DAL

HE LT-Aam OB )71, Load class D4R X O — N0 AT A DORERE T O

DONT 4.5 1T, AMOBEHFECE LTI —E R 7 L—7F Web 2L 45, AE
UARTIX, UNIX @ free a2~ RZ2EH L CRIELZITY. Muse IZATIVHAES L,
Mmax [ZHRRKATVEET D, ZNHIFEHNRY—NZBWTHIESNLD. —ERXT L

TNZBIT D AE Y AMTAE D) TRETE 5.
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Myse w1 +Myse w
m [%] - Mmax_w1+Mmax_ij x 100 (4'1)
CPU AfifTi¥, UNIX @ sar =2~ R L THIEEZIT 5. Cuse 1Z CPU /=L L
Ceor 12 CPU a7 HL¥+%. ZhbiIBHAR—NZBWTHIESND. —EX 7L

— 7B 5 CPU Afmii(4.2) THH T 5.

[%] — Cuse,wl ><Cc0r,wl+cuse,w2 ><Ccor,wZ (4.2)
Ccor_wl + Ccor_wZ

T hU—ZARTI, sar 2~ REMHHALCTHEETT. Mrb I3E RV — Olink
BELOZEANAL FEE L, Mat 13EZEOEREBENA F&ETH. 22T, 1,000Mbps
DNV—ZZfleT 5L, ERFERIERIT 1 Y720 128x103KB OFERNAIRER T2, E%Z1E
DEFIDD Nrat 15 256X103KB L7205, h—E X7 V—T BT 5y MU — 7 AffiEk
(4.3) CHHTZ 2.
n [%] = % x 100 (4.3)

B —E R N—TDEM D Load class ~D3¥%E1T 9. 2O Load class (25758
T5H7=0, KIRT 2fEO LU ME (Moderate load, Lightload) Z#%ELTW5. (a)
NS @ORENTAROEB Z T, BAPWHOREZ R L, KEIDLEDEAEDIRIEE R
T S ML IS ORIEZ HERF T DRIk & 20 > TR Y, 2T L & \WMETL TOEEHIC
LW BERL THEOICHREL TS, ()& (DDIREEIL Moderate load class, (b) & (c)
DARAEIX Light load class & 725, $—E A7 —7DOEfL 3 FEO Load class (231
T 1> 7TC% Moderate load class 3551213 Moderate load class, XT3 Light load class
D6 D H Light load class & HWr7 5.

4.4 TR LTZXEHITPSS 1308 &5 Load class (206 U TH—/ 3V 2T A ORERR & 28
BT 5. PNV RTACETHAMREITHRLY THD. 207D, ARMEBIIL U
FREFIZBE L CE, ="V 27 AOMHREEZZE L GRET DL ZENEE LV, £,

A OLEIC L DHERY — U 2T LOWMIRAEE 2P <7202, B OIRER & 135272
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% Load class O f|WrosEife CHRERIFAE LG — "V AT L OBREHZ21T 9 .
Tl Moderate condition (23 T Light load class & O3 HEG AL THIL TR,

RFZ| tivr IV TH— Rk DY Light condition [ZZE LT\ 5

Calculation of load Classification of load
~ Memory load Lm (a) Moderate
Load measurement command: free 1-[ (b) Light 4
] . Moderate
Muse_server [KB]: Memory utilization load
Mmax_server [KB]: Maximum memory size
Area ML
I [‘V] }Vﬁlseiw] + .Z'V.ﬁlseﬁW2 <100
In | 70| = .
Mmax w1 + Mmax w2 Light load
v h (d) M‘oderate
[ (i‘I)[T lOﬂd LC () Light
Load measurement command: sar .
Cuse_sewer [(VD]Z CPU utilization [ ']u"lgnlent Of Condltlﬂn Change ]

Ceor_server [%]: CPU
cor_server [26] cores [ Change to light condition )

G use_wl>x C cor_wl+ G use_w2x C cor_w2

Le[%] = eps . L.
Ceor wi+Ceor w2 Moderate condition Light condition
: - -
- Network load Ln Consecutive
Load measurement command: sar
Nirb_server [KB]: Transmitted and received bytes o o 0 0 'I _
Nrat_server [KB]: Rated transfer bytes | N R S e S S R — >
N N L Ly G G 3’:;4 Lis fie Ga7 Big Lig  TIMeE
trb_wi + Nirb_w2 A Ao
Ln [%] = == = %100 S

M‘at_wl + M‘at_wz

(Judgment as light load class )

B 4.5 AR Uloh— "3 27 AT DHERZE B O

7% 4.1 12 PSS O 7 7 A VO Z 777", Operation 7 7 A /WIEiEE) L T A8
— N OFEERZ IR LIZT 7 AT, BT —BFTE T 5V — A7V —T%,
P—NZl|B TRy — D IP 7 FL X, P —NICRET LM IP 7 LA, KX
o, IP 7 RLRAL 7747 MIRMT 2 — 207 —FE ik shTnd
Suspend 7 7 A VAT — T AT APMERE B EITHOHAIHHT L7 7 A LT, AR

v RG L 7 o TS — RO % Operation 7 7 A /L7 5 Suspend 7 7 A /WIS E9
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%. ZOWEY— PP 2R FARD DI S NI HEITE, ZOREY — " DfE#E

Suspend 7 7 - /L7)>& Operation 7 7 A /VIZERET .

#% 4.1 PSS O T 7 A v

Operation file

Service group R&,al; ddress II}:fltc;lraelss Host name VIiIr’t:fllciress Service daemon
Mail 172.21.14.201 |172.21.14.101 M1 172.21.14.1 | dovecot postfix
Web 172.21.14.201 |172.21.14.102 W1 172.21.142 httpd
FTP 172.21.14.202 [172.21.14.103 Fl 172.21.14.3 vsftpd
Mail 172.21.14.202 (172.21.14.104 M2 172.21.14.4 | dovecot postfix

Suspend file, Live migration file

: Real: Virtual Virtual: :
Service group IP address IP address Host name IP address Service daemon
RSG file State file
Real: IP address MAC address Service group| Condition ReEIéSFPSZEVdiss
172.21.14.201 00:00:00:00:00:01 Mail Moderate | 172.21.14.201
172.21.14.202 00:00:00:00:00:02 Web Light 172.21.14.201

F 72, Light condition ~DOFATHFZ Live migration 3{TONTZHE, £OXG & 72 DK
ALY — DR IE Live migration 7 7 A /LT 2 ' — & 4, Operation 7 7 A LPIZIUNT,
DB —NZ BT 5F— "D IP 7 R ANE R X 5. Moderate condition (25
5851213, Live migration 7 7 A /LD A Operation 7 7 A VTR EIL5H. RSG 7 7
A AR Y — T BT DR — T DRSS N7 7 AT, ZOIPT K

L AL MACT RUADRREINLTWAS., Z2C, MACT RURIY A RREENHIE
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JFSELIOITEHSND. State 7 7 A MIKF Y —E R T NV—TDRELZRT 7 7 A /LT,
=R T N—T%, TDOTN—TDIRAEE (Moderate, Light) & NIFRFICY—E A7 L
— 7 OAREY— N EOEY — N ENT DO E T Base server O IP 7 R L ANFE

FEINTNWA

43. HEEEDRBIERE TDBRAES LU SIF DFH

W, 2FEOEH T 1 /T A& FRICEES 256, AHIENICET 2REEE 2B
7, TNTNOERT 07T MNIEHEL 72D, 2T PSS ICBITAEHT v Y T Al
MR L L, HABEE RS 57-HI1C MSBS 24K+ % DBSS ICB I} 2HH T 1 /T A

DHIEEAT 9

431 HAEBMEICHITIMERE TORRAE

4 4.6 |~ MSBS & PSS # 8 A EIE L2568 ORBENR L OZ Ok GiEZ 7R3, M,
M2, W1, W2, F1 & F2 (3R L R 58 —8, Fb 13Ny 77 » 74—, RS1
& RS2 1 IARY — s 3 25 Y — N, MS |[ZEE Y —\&2/R L, VIPIXMABIP 7 KL
A% RT.

(a)lZ PSS |2 X » T Light condition (ZZH SN 7-GAIZB T HIAEIP 7 KL ADEHLIZ
B9~ % MBS L O Ofgik ik %z~ 22 Tl DBSS 28 M1 # B L CTH D, VIP1 ~
DT 7B AEMR LTS, PSSIZL > TH—E R /L—7 Mail /8 Light condition (225
B ESNTEHA, M2ICHRESN TV VIPA 28 M1 ICRE SIS, DBSS 1ZZ O EL T %
BTz LI Tcarn. ZoxRE LT, DBSS 28 PSS Ok~ 7 4 /LT % Operation
T 7 AMIGEER SN TND ML OFT — X ZERTHZ ENRMELRD.

(b)1Z PSS (2 & » T Light condition (2% X 7-5A11281F5 % DBSS @ k7 7 Lk H
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\ZB9 2 ds L OV OfRIR 515 %73, 2 2 Tlk DBSS 78 M2 # Bl L CWL 2 IREET,
PSS 78 Light condition (ZHl{f 925 72 M2 (Z3%E L TU /- VIP4 2 M1 ISR ER, M2 %
BEIL TS RS2 2 AN RLTWA., 2D, DBSS X M2 % k7 7 /VIREE & HIkr
L, BIHEEA BT 5. Z O E L CTid DBSS 28 PSS Ok~ 7 1 /L Téh % Suspend
T 7 ANVICRERENTND M2 DT — X g3 0 Z L BNEL 2 5.

N7 TA4T v MTH—E A2 24T 2 AR — 08 lE L 7255512 PSS 232 il L
T AR — DR S 2 Y — B X 7 —T ORGHE D N L 72 % R R XU OfFR
FiE%E~d. PSS IE Operation 7 7 A /W ik STV D AR — SO ARTHIE 21TV,
TNV —EATN—THICEL DD, TORPE S LITE Y — I HIE T 5.

2T, AT —7 Mail IZFTET 5 M1 2 ks L2354, PSSIZZD 7/ Vv—70D4A

MHENTE 2L 725, ZOXKE LT, DBSS 28 M1 OigfEzmtitg, Ny 2o 7 v 7+
—/X Mb #E#L, M1 OV — HiELZEIET 5. Tk, PSS DK 77 AV Th D
Operation 7 7 A /L O M1 OFT — 2475 HIbR L, Ny 7 7 v 7% —/S Mb OF — X 17 % B
THZERMEE 2D, ZHUCL Y PSS B —E A7 L—7 Mail OAFMRIED AHE & 72
%. £77, M1 2MEIR L7=3A1213, Operation 7 7 A /W31 %5 Mb OF — #4172 Bl L
M1 OF —Z2 1T 28T %.

(DAL DFEH— 395 Live migration (2 K 0 B8 L TE 72— NCBT 2 AL L O
Z DRI IT1E %2773, PSS IZ &> TH—¥ 27 /1—7 FTP 7 Light condition & 72 - 723
4, RS2 Eiz## L T\ 5% F1 1 Live migration (2 X ¥ RS1 EicB#EI &, PSS O#Rk~
74 VT % Live migration 7 7 A /WIZ F1 O @AGIER S NS, 72, Operation 7 7 A

JNZBWTF1OT —Z21TICBIT 5FE—DIP 7 RLABRRS2202H RSLICET INS.
ZOAREET F1 BNBE L7354, Ny 7 7 v 77— N Fb NMEFE Y — R LICEB) S 4, Live
migration (2L VY RS1 EiZBEI S5,
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— MSBS

Access to VIP1

Change to light condition
(Service group: Mail)

VIP4:

VIP1,[VIP4| «----

L RSt |

(Base server)

Active state Suspended state

...........

________ detection

*|Host name|- - -

VIPL[VIP | i
e
RS1 :
Suspend file

M2

— Service group —

|
i
|

Solution

> {’Mz\i — Y

I )

; Trouble

— MSBS —

MS

— PSS configuration file —
Operation file
VIP Host name
VIPL,[VIP4) M1

[DBSS (M1)]

Examine virtual IP address

(a) Problem of virtual TP address management

PSS configuration file
Suspend file
- - /Host name|- - -
Solution M2

—> 3
[DBSS (2)]

Examine whether
M2 is suspended

(b) Malfunction of trouble detection

Cannot measure load
of service group mail

Solution v

PSS —

I
I

|
I
\

Measure load
based on operation file

Change to light condition (Service group: FTP)

L F

migration "7V

Live migration file
Host name | IP address
F1 IPF1

— PSS configuration file —
Operation file

I Target server M1 data line I

IBackup server Mb data linel
A

[DBSS (M1)]

Edit operation file (M1—Mb)

(c) Cannot measure load due to target server trouble

— PSS configuration file
Live migration file
Target server F1 data line

Solution Hostname: F1—Fb

Y — o
L i Live i
U1 migration migration

[MS |

| |77 |LRst_| [ Rs2 |

Light condition

Moderate condition

I :> IP address : IPF1—IPFb

[ )

[DBSS @) |

Edit live migration file
(F1—FDb)

(d) Trouble of server moved by live migration

4.6 MSBS & PSS (28T 2 EHEEERF ORIE RIS L O ORRTTk
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Z ZC, Light condition 7% Moderate condition (2T %4, Fb OfF# A Live
migration 7 7 A /UWZFEER S LTV 728, RS2 (Z Live migration (2K D RETZ L3 T
RV ZOKE LT, Ny 7Ty T2l LT = BREEZE IR L2581,
Live migration 7 7 A V&R L, MbE— OTF —Z Rilgk I TWEAICE, 20
T=HITDOHRAMBLIOZDIPT RVADRENY I T v T —=R_OF—Z|ZEETH

ZEMMELRD.

4.3.2 SIF DH8REL T DR

DBSS & PSS O#AEIEL EHT 570, DBSS 123\ T PSS 2 5 ALl o8N %
179, X 4.712 DBSS OEIfE7 v —F v — & "L, PSS OfIHLIHZEMT 551 I
ZIZHOWTRT. DBSS 1T 1 BOEIIRS— "ZEHT L AT AT, ZOEHRT 07
7 DI HEA /2 AEE & 7o o> T D, DBSS ([T A2 IBABOEEY v — % LI FIOR
T BERRY —AOWEEZ R L2GE, CORMERE, Ny 7T RV a7 TE
PR GY — "OERLIEEITO & LIy 7T v I —"ZlEE L, FHHIRY— 0
A EIRT5. Ny 7T 0 RYa 7Tl 2 BECHEIBUWEZITS. h—E AT T
NOYE, BEHHMEY — A "OBEFHZITO. Xy NV—27 FTTAORE, EHENRY—
NFREENREE Th 2 0 DOMERZAITYY, FEENRE TRV &l L7256 138 B 8
—N\OMGEE 2L D, TO%, Ny 77T 00 RV a TICLHEERY— BT
LEBLAEOFERITIS U T, EEHHRY — SOEHRREICK L), HBHT 07T AziFik
T%.

ZZC, DBSSITEBMT MO X A 2 2 T % RO KA (A1~A5) T~d. DBSSIC
BWTEBS G — LT 2 EAN AR Al OO 21T, 2 2T, FEHxR—

I A~ RIRIET 8 % D ORERR & B G — ISR E STV AR IP 7 FL A0
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H17 5. DBSS WE BRI — D b T 7 E ik, SR A2 OWLBEAE1T S . Z 2 T,

BHRRY — "N AX MRETH 50 R 21T 5. DBSS BNEOMEY— D 77
IV % RS, SRR A3 OAERAIT S . Z 2Tk, EEXSY— 3 Live migration (2 X
STHEP—=NOBEZIT> TS AR S 5700, TOEIEMRT— "2 EE# L T\5D
FEY—"OIPT FLADOREZITH. ZOMEIL, Ny 77 I700 RYa 7 T ) E8xt
BH—NOEIALIIZIBNT, ZOV — SOFEENEEZIT I LEICNEL 7%, DBSS
MY — EERE DR IR 21T 5 354, AR A4 OELEITH. 22T, Nv o7 v 7 Hh—
N EE) L CE XIS — N OMREA BT 5 72, Operation 7 7 A /LN D& Blx 54—
NROT—=HITEHIRL, Nv 7T v 7 —n"OF—2{T2BNT5. Zhickb, PSS iX

WS — TR T 20— E A =T OAMENREL 72 5.

( DBSS start ) Access and edit of PSS configuration file

=
L b

\J

" = Access operation file

Monitoring of Examine virtual IP address set to target server
network and service

* Access suspend file
Examine whether target server is suspended

A2 | Access suspend file
Examine whether target server is suspended

* Access operation file (Considering live migration)
..................... .. Examine real server IP address to restart target server

;///////////////////////
7 N et N N -
Recovery operation of *Edit operation file

o I Target server data line I—rlBackup server data linel

Recovery of server function ] ,‘
Start backup server

Recovery (Yes): Edit operation file
|Backup server data Iinel—»l Target server data line |

Down (No): Edit operation file
_| Rewrite real server IP address of backup server data line
*When target server is moved by live migration

Live migration file:

Host name
and IP address | Target server |—>|Backup server|

4.7 PSS L OEAEENMEIZEBIT S DBSS IZXd A ALE BN

120



Ny 7 7700 RYa 71K HEHMGY — " OE AR OFERITIG CT, st Ab DAL
BAEITS. 22T, BEIRY—A"RNEHLIEGS, TOMEEZ PSS ITIBX 5729,
Operation 7 7 A AND/Xy 7T o T Hh—_"DOFT — 21752 HIBR L, BHEHNSR— DT —X
TERT. BIEARARE LMl SN -5E, BHY— AN EICEE Loy 77 v I — %
Live migration (2 & VW BEI7 5728, Operation 7 7 A MZFEEKSILTND NNy I T v 7
Y= NOTF —=HITICB T HE =D IP T R RAEZBBEOEY —NZEET5H. 22T,
B HE G Y-— /328 Live migration (& K VW B#) S 7o — D4, Live migration 7 7 A

IR SN TV D EHEY —_OT = ZITICB T 2R A M EZDIP T RLAZ/N Yy
DT T —=R"OT—ZIEETS.

DBSS i3 1 BOEENRY —_"DOLZEHT L7077 LA THY, HFEICHMR T 0 s
T LHERR E 7o TS LinL, K 4.7 127 Lz PSS il o B 23800 L 72454, DBSS

BUID7 07T MERPEMEIC D, 22T, PSS L OBEAEEMEIZIHWTC, DBSS (28
FHEET 0T T DD TR AR 5 721 SIF Tz 2% 5. X 4.8 (2 SIF
DRERE ZOEE S 2~ T

DBSS ##hF 2 kit L7z SIF & A#hicdh L, SIF X DBSS 237" =& A MEEIC &
STRETH VT TS LT PSS ~O 7 7 B AR L ORI ZITH . Fio, HESTT
fER % DBSS ITET 5. ZZC, SIF X DBSS O v 7L &E 0 AL T2 ELD 72
W, EEZex A FEE LTV D,

M1 z%& #9325 DBSS %[5 & L, SIF O—##i{E% <7 DBSS 7° Signall 85X U7 —
& & LTHRA N ML % SIF 2255 L7284, SIF X PSS @ Operation 7 7 1 /b & Suspend
TrAMIT 7 AL, MLIZBIT AR IP 7 R L ADIFHRIS LML 239 2~ RIRKE

DER L, ZORER%E DBSS ICIkE T 5. £7-, DBSS 78 Signal2 5L U7 —# & LTH
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A "4 M1 & Mb % SIF (245 L7-%%&, SIF (X Operation 7 7 1 /LIND, #fE L7 M1
DT —Z21T % HIER%, Mb OF7 —Z1T4BM¥ 5. Z ZTiX DBSS 23T 2 IRE N AMLE
7272%, DBSS IX Signal2 # 245, BEHICKROUIREZEITT 5 LN TE 5. SIF FRUC
£V DBSSICHBIFAEEHT 1 7T KLY T FNVIEZGEH Sy DBMDFH T PSS & OEAH)

VESRIREL 72 % . = dD7=, DBSS O7'a 7T AERITY v I RkieZ MR+ 5 2 &

TE5.
MSBS PSS
| Command | Svstem interface Configuration files
<~—— | DBSS (V1) G OM1) —> —
Monitori i Response Access | *Operation file
onforing 5 and edit | - Suspend file
{ Command _|Sy i fs _p . .
<+ DBSS (W1) [ ] Sy sten(lv:;;;:el face |:> * Live migration
Response file
RS1 Inter-process .
commul:lication —— System interface (M1) ——;
DBSS (Mm1) Signal 1:
- Examine * Access operation file
target server M1 (Signal: 1 and suspend file
fif state value is 0 Data: MJ—> *Reply VIP and St:ge[) ‘E]Suse o)
*Reconfigure = o
virtual IP address - D.%%:, ;lp: VI”T;‘I P _agdref’s
for managing M1 State valug Suspended state: 1
if VIP is change P '
Recovery of server function | rS-igllal' ’ blgl:ial 2: il
\ Edit operation file
= Start backup server Mb (Data: M1, Mb Opell?ation ~ - Operation
N W1 > Mb, W1 —l

X 4.8 SIF OE{EME
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4.4 BEIMDOBTRAEY—NIRTLOREEER
441 REEDRATLOWEAE L ULk

4.9 IZFRY — AT LD AR, FRU AT MIEHF— N 1B, Y —
NhEET 53— N (RS1, RS2, RS3) 3K, R— KA U¥n1hA, 79471
214, 1000BASE-T DA A vF 227 HUB 28 14 & 100BASE-TX O A1 »F >~ HUB
N1 ARNPLHERSND. Y — 2L MSBS & PSS 31 v 2 b—b &f, ="V RT
LAOEBEGIEZIT Y. Fio, BEEHY— NI T 7 AN —OWELZAE L TWD. —KH
W —_fORy U —ZHEREHEICH L TY T4 T 2 M D OEREHEE T 10 430 1 FRE

L7257, 100BASE-TX DA A v F 7 HUB ZfEH L T 5.

Client Switching hub Switching hub
(100BASE-TX) (1000BASE-T)
S : s
Pttty 1 'S '
» N
1 Fa 5
i . H S
oS . : o Load balancer
1| Maill e el -~ RSl
PUMail  Mail2 et | - MSBS
' 4 e RS *Management data
Ho el i I * Trouble file
i O <] i " Rs2 *System log files
| webl QoL - PSS
i ; Web2 %~ . : )
i (Web S R W »Configuration files
E ) o . E N *System log file
bo-TT Rs3 M Virtual server
: s T ——— | < system data
HlOFTP : RSG NES R — y
: FTP2 [} =mmemmmemcccccccccccccoocoooonon-o. nall IS ackup server
V| FTP ) p
HAN J 1 - " " .
; : Monitoring and control S system data
"( VSG J Management server (NFS server)

4.9 EET 2T AORER
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VSG X7 747 MY —E X423 S8 — BT, RSG 1L VSG #4532
= a2 T. KBV — L7 T4 T 2 MR LT Mail, Web & FTP O#—bE X %42
it L TRV, r—E X7 /L—"7"Mail, Web & FTP % &5 L, Mail —/2 & (Maill,
Mail2), Web #—/32 & (Webl, Web2) & FTP #—32 4 (FTP1, FTP2) XEih®
NWITEAL R ST\ 5. KEER Y 27 A Tld Mail ¥ — /3% SMTP, Web ¥ — /33 HTTP,
FTP +—NIZ FTP OV —E R %7 547 MIT 5. X TORET— B LRy
IT o S NERET A2 D AT AT —H L, Live migration & A[RE & T 5720
B — NZBRAF LT DL TLRAER & 72> T BT — 137 74 7 > MZRED Y
—ERERMET D0, o, FEF—NTERT AN ERESNTND VAT AT —
HEMH LTRSS — 0oy 7 7y T — B EE T S 7o DIE B — N & NFS 83 L
TW5.

F A2 ITERY AT MBI HEEY— R, Y=, RS =R, RNy 7Ty FHP—N
BIOe— MR Z ook ER~T. T XTO—NEIH—HO 0S & LTHEHAIND
Z EMRZ CentOS @ 64bit ilia: A > A h—/L LT\ 5, EHY— 13, MSBS £ X ' PSS
BT AEHR 0 /T AEEESE 5 & & HIC NFS OiEE2ET 52805, CPU &L
T Intel Core i7-930 Z5# L, MFEAEVIL8,192MB & %. /-, (b7 b7
& LT Linux THEEEVR— R LTWD KVM Z8H L T\ 5. &3 — IR DAL T,
CPU (3 Intel Core 17-960 Z#5# L, WFAE VX 8,192MB & L, by 7 by =7 &
LTKVM #8725, £FEF—NIAEY Z2HEMNT 5720 CUI BBETEE S E T
5. a— RN Y7 a7 5T, UltraMonkey L7 %1 > A h—/L L CW»
L. MR — RNy 7T TN 2L, CPU $tE 1, A€V % 2,048MB, ¥ —t 2
7w 77 AL LT Mail 3—/3Zi% postfix, Web #— 3Zi% httpd, FTP $— \iZi%

vsftpd ZEH L T\ 5.
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4.2 EBRS 2T LD

. . Management server Real server
S g s — [t [
pecifications (MSBS, PSS) (RS1, RS2, RS3)
CPU Intel Core 17-930 Intel Core 17-960
- 2.80 GHz (TB: 3.06 GHz) 3.20 GHz (TB: 3.46 GHz)
Memory 8.192 MB 8,192 MB
Hard disk SATA 2 (7.200 rpm)
KVM1.5.3 xr .
System software ’ KVM 1.5.3
Ny nfsd
OS CentOS 7.4 (64-bit)
Specifications | Virtual server / Backup server|| Specifications Load balancer
CPU 1 CPU Intel Core 13-530 2.92 GHz
Memory 2,048 MB Memory 4,096 MB
System postfix, httpd, vsfipd System UltraMonkey-1.7
software ’ ’ software ¥
oS CentOS 7.4 (64-bit) 0S CentOS 6.9 (64-bit)

442 EBRIRTLOWHE

KRS AT DOFeME 2R 4.3 1R FEY—, BB — LNy 7Ty T H— DK
PEIZ UNIX @ time =2~ > FEEH L, HEZ 10 BT 7R OFEHfEE § 5. FHh—
OEERFHEIT 46.21 BT, A2 RIREE S OEEIRHIT 8.09 B & 72 >72. “Virtual
server (NFS)” (IMARY — DL AT LT —F R/ AF L TV D EFERY — /3L O NFS #&H1IZ
Lo TEF— NG EE) L ABY— SORMEA R L, FIEHEEIRERHL 58.37 £ C 2 [HIH
DOEENFEIT 40.56 B &iaoTc. ZORREIIEY — "B Y 7 b T ThHLHTHa s
Ea—H VAT LADT 4 AT XX vaPDgB LB X b5, “Backup server (Local)”

WTEEHY— N EICEEN TNy 7 T T — ORI Z R L, #REEIRER]IX 30.38 B C 2
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B B OREIRIE 18.64 L rolo. iz, FAXRY NREEOAN Y 77 v 7Y — 2 L)
THIOICET DR MIT 114 B L 2oTe. ZORELY, Ny 7T v 7 — O EkH
EHEMET D20, N 7Ty T N EEIC AR BREEO E EHE ST 5.

PSS IzBWT, T _XTOY—ERT/L—77 Moderate condition D5, 3 BEDFEY—
NNEENT 50T, RSG OIEEENIL 263W L7220, T _XTHOH—E R 7 /L—770 Light
condition DIE, 1 BOEF— PEEL, 2 BOFEF— SN HF 2 FMREL 25D T,
RSG DHEE L ISW & 720, 35%DESITOEMANFREL 0D, £z, T XTOH—F
A 7 )v—7"7\ Moderate condition 7>% Light condition (21T L7234, ZOBITHIEIX
6.54 &7, TXTOH—E A Z/)L—7M Light condition 7*5 Moderate condition (Z

BITLTI%E, TOBITRIRIX 14.66 0 L 72~ 7.

#£ 4.8 FEBRI ZT AOKEE

Virtual server (NFS) | Backup server (Local)
Performances Real server _ :
First Second First Second
Start time (s) 46.21 58.37 40.56 30.38 13.54
Restart time (s) 4691 67.20 15.94
Shutdown time (s) 3.90 3.96 3.49
Time t d 1 <
me a%tsilwl%ps?:'ver (s) 2.27 4.54
Time to activate /
suspended server (s) 8.09 1.14
PSS
e Active real server Power consumption (W)
Condition (Number of active virtual servers) (RSG)
Moderate (All service groups) RS1, 2.3 (6) 263
Light (All service groups) RS1 (3) 93
Condition Operation for condition change Required time (s)
Moderate — Light | Set three virtual IP addresses — execute live migration 6.54
(All service groups) — suspend two active real servers .
Light — Moderate | Activate two suspended real servers 14.66
(All service groups) — set three virtual IP addresses — execute live migration .
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443 BREMRRZREET S Log 77 L

DBSS & PSS I3 EOFEMITE A4 £ £ 10 System log IZIRFH] & & & IZFLEREAT O .
F72, DBSS IZBITFTH NN I 7T 00 R a 7OBERN Y Log [IZitskd 5. Ny 777
T R a7l Lo TRl END Log I3 747 777 R¥a7nbd Log & XBITE S

WZHEBRIZ SO “L 7 ARAL TV D.

PSS (2 X - TH— Rl & Moderate condition & 7-(% Light condition ~%{T L 72354
OEERILAZ K 4.10 12”7, £z, KIZIX Log 7 7 A VOWNEE L OEE R & /RT T2
WIZa Ay MBI 5. DBSS X FEE G — % Mail2, ZDOIP 7 KL A% IPV & L,

Mail2 OEARRRE L 975,

System log (DBSS) | Target server: Mail 2| | Sygtem log (PSS) C{’iﬂ‘&?‘ghﬁﬂge
1P address: TPV Moderate condition: 3
15:39:28.34 TPV is_normal 15:39:18.42 Light_count_(Mail): 5 RS1: Mail 1, Web 1
0. - 15:39:18.57 Light_count_(Web):_5 A -
ii;gigi;; 15:39:18.72 Light_count_(FTP):_5 RS2: FTP 1, Mail 2
15:39:30.43 3 15:39:31.67 Light_load_class:_Mail RS3: Web2, FTP2
15:39:31.82 Light_load_class:_Web Base server: RS1

15:39:31.98 Light_load class:_FTP
15:39:32.08 Start_condition_change_(Lock_configuration_file)

15:39:32.26 Virtual IP: Mail2->Maill \
15:39:36.61 9 15:39:32.47 Virtual_IP: Web2->Webl Moderate condition
15:39:37.64 10 15:39:32.68 Virtual_IP: FTP2->FTP1 — Licht condition
15:39:38.95 IPV_is_suspended «#—| Detect suspended state 15:39:32.78 Unlock_configuration_file 7
15:39:39.98 IPV _is_suspended 15:39:32.91 Live migration: FTP1 (RS2)->RS1
15:39:41.02 TPV _is_suspended 15:39:38.14 Suspend RS2

15:39:38.20 Suspend_RS3
15:39:38.65 Shift_to_Light_load condition: Complete

15:40:31.63 Moderate_load_class:_Mail
15:40:31.78 Moderate_load_class:_Web

15:40:31.27 IPV_is_suspended 15:40:31.94 Moderate load class:_FTP
15:40:32.31 Lock ‘-_‘ Suspend file is locked | 15-40:32.04 Start_condition_change (Lock_configuration_file)
15:40:33.34 Lock 15:40:32.10 Start_RS2 \
15:40:32.17 Start_RS3 Light condition

15:40:40.51 Lock 15:40-40 23 Start_OK-_RS2 . Moderate condition
15:40-41 54 TPV_is_normal 4—‘Re’rnm to monitoring state ‘ 15:40-40.78 Start_OK-_RS3
12:40:41,57 1 15:40:40.84 Virtual _IP:_Maill->Mail2
i(jgjggg : 15:40:41:05 Virtual_IP:_Webl->Web2

3:40:43. 5-40-41 26 Vi - - 2
12041664 15:40-41 26 Virtual_IP-_FTP1->FTP2

15:40:41 37 Unlock_configuration_file
15:40:41 56 Live_migration:_FTP1_(RS1)->RS2
15:40:46.85 Shift_to_Moderate_load condition:_Complete

[X] 4.10 Moderate condition ¥ 7-|% Light condition ~DFATRFDIKAE
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DBSS (2L > T, 15 KF 39 43 28.34 FPIC Mail2 WIEFIRETH D Z & 2R LTV 5.
PSS TiX Moderate condition (23 T Mail, Web & FTP OH%—E X 7 L—F12BIF 58
faf 739X T Light load class & 6 [El#fgE THIEr S 41, 15 K 39 43 32.08 FHIZH— T X7 A
ORERE R %2 BtE LT 5. Mail2, Web2 & FTP2 IR ESNTWAEMEIP 7 KL 2%
Maill, Webl & FTP1 IZHRE L, Base server 78 RS1 ¢ RESINTWA 7=, FTPL 1%
RS2 E725 RS1 EIZ Live migration (2L W BEISILD. D%, RELH RS2 & RS3
A AL RIREEICZEE LT 5. DBSS Tik Mail2 239 22 RiREEIC A »72 2 & % 15
IKF 39 41 38.95 I L CTWA. £/, TRTOH—E R 7/ —77)3 3 [a)EfE T Moderate
load class & fillr &1, 15K 40 47 32.04 AT — N 2T L OREREFEABAE L TV 5.
RS2 & RS3 73 #) & 41, FTP1 /X RS1 £ 5 RS2 kIZ Live migration |2 L W BEIS 5.
Z D%, Maill, Webl & FTP1ICH#E SN/ IP 7 KL A% Mail2, Web2 & FTP2
IZFFRXET 5. DBSS Tid Mail2 2N IEFRABIZ /2 o7 2 & % 15 K 40 47 41.54 FPITRR L,
EALRIBIZR 5.

EHESI G — N2 b T TADNRAE LTSA OBEIRILAZ X 4.11 1277, £72, KIZIE Log
77 ANVONFERBLOEELRIDERTI-OICa Ay NEBNT 5. 22 TIEEESSY
—NEVYy N UUTHI LKV Ry NU—T NI TN ERBET IS ERT. EEE
Y — XFTPL D IP 7 RL A% IPV, N7 v 7H—_"OIP 7 RL A% IPB & L,
BABIP 7 L A% VIP & 3%, BAHRRERANO 16 K 23 47 42 FHICE BRI R — % o
¥ v hE U LTEY, DBSS Tik 16 Ff 23 43 50.34 P EHEX LR — DX v kU —2
BEEZREL TS, BEAGY— DOy MU — 7 ZFEMZR L, 16 K 23 47 52.86 FHIT
BEEHERAL TS, TO%, V—SBIEZEIHT 2720103y 7T v 7 — DL H)
JLERZ 16 IF 23 43 52.98 FVITATVY, 16 W 23 4 54.15 FICEEINE T LTV 5. AEIP 7
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KU RADBEEZEITVY, 16 Kf 23 47 54.35 FAIZ— HERENEHI N TWD., Z 2T, H—
FEREE IR L7oREZ & %y MU — 7 B 2Rt U724l & O 2203 — S BEEE O 18 H IRFfE] %

Y

System log (DBSS) Target server: FTP 1 || System log (PSS) Trouble server: FTP 1
IP address Service group

mam g DV Virtual server : IPV ) ) Mail: Mail 1, Mail 2

16:23:37.34 IPV_is_anommal Backup server: IPB 16:23:32.21 Contimue_Moderate_(Mail) Web: Web 1. Web 2

16:23:37.37 1 Virtual IP addl:eSS' VIP 16:23:32.35 Continue_Moderate_(Web) FTP:FTP 1 ’ FTP 2
16:23:38412 - 16:23:32.50 Continue_Moderate_(FTP) ) ’

16:23:32.57 Wait

~—| 16:23:42 Shutdown of IPV |

16:23:46.94 10 -
. , Detection of
16:23:50.34 IPV _network_is_trouble -— network trouble 16:23-41 64 Wait
16:23:52.86 Network_is_trouble .
5 ; 16:23-45.31 Cannot load FTP1 -#—| FTP 1 trouble
16:23:52.97 _ _Restart_check_(IPV) 4—| Start of background job | 16:23-45 42 C:Irl;z{:ﬂ;ﬁ‘g;*ﬁ;a(ﬁm)
16:23:52.98 Start_backup_server_(IPE) 16:23:45.55 Contimue_Moderate (Web)

16:23:54.15 Backup_server_start: Complete
16:23:54.35 Virtual_[P:_VIP_(IPB) -
16:23:54.42 Wait

16:23:45.60 Error:_Service_group_FTP —— Abnormal state

Recovery of
16:23-45 68 Wait

server function

16:25:21.86 Wait
16:25:2295 _ Server_is_down_(IPV) 16:23:54 90 Wait
16:25-23.01 __Start IPV forcibly = <e—— | Restart target server | 16:23:58.36 Contime_Moderate_(Mail)
16:25:24.04 Wait 16:23:58.52 Contimue_Moderate_(Web)
16:23:58 66 Contimue_Moderate (FTP) -
16:26:20.33 Wait 16:23:58.73 Wait

16:26:21.30 _ _Server_start:_Complete
16:26:21.36 _ _IPV_is_normal
16:26:21.38 Wait

16:26:21.78 Virtual IP:_VIP_ (IPB->IPV) 16:26:24.84 Wait

16:26:28 67 Continue_Moderate_(Mail)

-26-2
ig;ﬁg;ﬁé;g; ;l\f}pild;ﬁﬂ «— | Recovery of 16:26:28.82 Contime_Moderate_(Web)
162622401 target server 16:26-28 98 Contime_Moderate (FTP) -a—| Normal state

16:26:23.44 2 16:26:29.02 Wait

411 b7 7NIAEREOIRRE

Ny 7 7590 Y a 7 OB T, 16 B 23 45 52.97 FHTE BRI G Y — 3 fg i)
W CTH D OfERAZ LG L, v AT L TERIE L7z 90 1% D 16 Ff 25 53 22.95 FHIZ & BiLxf
GH— NPNEILRIETH D Z L AHGER L TV 5. D%, BHS Y — % MR L)
S, 16 1§ 26 47 21.30 ICEE OSE T 2 fgad L, 16 I 26 73 21.36 FHZE B R — /33
EFIRETHD Z L 2MRB%E, Ny 770 NoaZ3ELTH. 747779 Y
3 TICBWTERR Y — "R EFICEE L s, Ny 77 v 7 — A8 1P
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7 RURERRT 5. 2Ok, BEIIGY — NIABIP 7 R LA ZFRE L, 16 K 26 47 21.78
INCEBAN R — "B EH LTS, 22T, BHMR—ABNEHLEELNE XY FY
— 7 B AR LT & O ZENVE B G — SO AR 2 797, PSS @ System log T
1% 16 IHF 23 43 45.31 #HiC FTP1 OAFMHIEN TE Rz, —E A 7 b—7 FTP O
FENTEZ2. DBSS IC& Y FTP1 O¥— BEEENEIH S 7272, 16 K 23 53 58.66

MINIXIEFEIRRE L 72 o TN D,

444 EEEEEEDRER

Light condition (23 TIRAEY— N Z 449 % Base server Z RS2 & L, FTP1 Ox >
R =70 —E AT 77 ABLORS2 Oy NI =272 b T T V& FHT 5 H6R
ATV, IRV AT MBI HEIAREB IR 7947 b ToOT 72 AREEZWET 5.
HEIHRFRIEDBSS I X o TRtk S iz Log b 3EHIL, 7 74 7 > N TOT 7 & XK,
JIAT D 1 BERTT 72 A &24T\, TORMEZLE L7 Log 22HFEHAT . 4%
FERNFRFRTIE 10 [T - 72 RO FEHIfE & 9% . Moderate condition & Light condition (233
WT, RS2 £72I1X FTPL IZ F 7 7 VA HBLL A OBEIBREB L O 74 7 hTOT
7 AWRIEE £ 4.4 18T, “Measured time” (21, Y — SHEREDOEIAMFR], ZHI S
—NBEFREBIZRS ETORMB LIS 7472 b TOT 7 AR 2R~ 7. $—
SHEREDEIBRFRIIE R T T NBRAER, Ny I T v T NIk o TH— SHEIENEIR S L
5F CTORMIZR L, HHMEY — P IEFREICED £ TORMIINYy 7 7 I 0 Y
2 TR > THEHBRS Y — AR IEFIRBICR 2 £ TORMAZRT. ERI AT AIZEBNT
EARMIBRRERIT 10 0 & L, N7 7 WIXEEARIRRERERT 2S5 ORI I 4 5.

P—E RO M7 T7VCEAL T, $—E R R T r 77 A0FEBTEIBT 28546 L,

ZNTIFERETERSRY — "2 HEE 52 LICLVERT 2560 2 FEHICLVH
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BHEITH. P—E 2B T2 7T 201128V T, Moderate condition 35 & U8 Light
condition (Z351F 2B B R Y — "N IEFIRIEICK S £ TORFHEIZ L HIZ 0.84 B & r oz,
%72, Light condition |Z8175 27 747 N TOT 7 & AUIHKEIL 6.08 b & 7o 7. H
— bR TT LD N T T AIZEBNT, Moderate condition (21T B Y — SHEREDTE
[HEFRIX 5.21 B & 72 0, Light condition TiX 5.78 ¥ & 72 > 7=. F 7=, Moderate condition
WZBUT DEBX G — N IEFERBEIC K D £ COREIT 73.67 B & 720, Light condition
TIE 73.60 ¥ & 72~ 7. Light condition (2817527 747 N TOT 7 & ALIWIRERHEIT
10.83 B & 7220, ZHUFEHMBRIFFEN D 5 7 & B —  SEEREDE IRIFRH & DAFHE L 72 5.
DI, = HEREOE IR L VK 5 R o T D.

AR — DRy hT—27 F T 7B LT, FTP1 OB HEE & v v v hA D
YO 2L VMHEELZITH. FTP1 OB BNV T, Moderate condition (2
B AV — SHREOE IBRFIX 3.91 B 720, Light condition Tl 4.28 Bl 7eo7z.
Moderate condition |Z35(F 2 LG H— P EFIRREIC R 5 £ COREHIT 61.82 B & 72
v, Light condition TiX 61.74 B & 72 >7=. F7=, Lightcondition (Zki}527 A 7> k
TOT 7 AW 11.29 B L 72 -7-. FTP1 ®Y v v b ¥ 728\ T, Moderate
condition (21T 5V — HEREDOE IHEERT X 3.89 B & 72 ¥, Light condition Tl 4.16 fb &
72> 7-. Moderate condition (Z331F % & BRI G ¥ — S IEFAIRIBIZR 5 £ TOREFIX
154.19 ¥ £ 72 v, Light condition Ti% 154.34 > & 72~ 7=. F£7=, Light condition (23517
D57 747 NTCOT 7 AGMRRENT 1117 B L oo RIEY—R"DOR Yy NTU—2 T
TVZELT, 729472 FTOT 7 & 2UWi IR FERRFEN O 5 7, AT —3
DOFy U — 7 FggBIE & Y — SRR OE IR & OBFHME L 70D, 2D, F— K

REDEIARFF L VK TR o TV 5.
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F 4.4 Fkx7p N T TNCKT DIRE T AT L O1E HRFGE]

Monitoring interval time: 10 s
. Measured time (s)
Trouble list Condition Recovery of | Recovery of Adgcess .
server function (B;?}l{gg:;us:é ;;;) ;ff[? en E]é'ﬁgg?)
Service program stop Moderate 0.84 0.00
(Recovery by - - —
Service service program restart) nght () 8 _I_ 6 ) ()8
Program | @ ice program trouble | Moderate | 521 73.67 0.00
(Recovery by server restart) Light 5 7 R 7 3 6 () l 0 83
_ Moderate | 3.91] 61.82 0.00
Intentional restart of FTP 1 - -
Virtual Light 428 61.74 11.29
server —
network Moderate 3.89 154.19 0.00
Shutdown of FTP 1 - - ~ A
Light 4.16 154.34 11.17
Intentional restart of RS2 Moderate 4.11 1()2 34 v, ()(_)
Real Light 4.14 102.04 11.15
server ——
network Moderate 3.83 0.00
Shutdown of RS2 - - —
Light 4.04 11.05

EH—n"Dxy NU—2 FT TV LT, RS2 OBRRMRFEBE Yy FF T
D 2KV IHELZTIT . RS2 OB HEENIZFV T, Moderate condition (Z331F
B — EERE DE H R 1 4.11 B & 72 0, Light condition Tl 4.14 ¥ & 72 > 7=. Moderate
condition |Z331F 2 EELXf G — "D IEFEIRRBIZ R 5 F TORF#IL 102.34 2 £ 72V, Light
condition Tl 102.04 #0 & 72 >7-. F7-, Light condition (2B} 527 747 N TOT 7
T AWML 11.15 & 7e o7z, RS2 DY v v hF U /28T, Moderate condition
WZBIT D — SBEREDE IHRFR]IX 3.83 0 &£ 72V, Light condition TlX 4.04 fb & 72572,
Z 2T, DBSS A — " 2EER E T D7D, E— TR DT DR,
ZD, I TIEEENSRY— S IEFIREIZRE S Z L1372\, Light condition (23517
527747 bTOT 7 AL 11.05 B L g o7, FH—OFX Y FU—T T T
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MIBLT, 79472 hTOT 7 XGRS R RERRIEEN O 5 7, A — 0
Ty b U — 7 R & Y — SRR OE IHRFH L OB FHE L 22D . 07, F— HEE
DEIHFE L W TRHEL 2o TV 5.

EER G — N OME AR RIIEKRK 154 B TH D2, F— SHREOME BRI KK 6
BTh 7ML 572\, Moderate condition (ZBW T, 7 74 7 v h~th—E
A BRI DB — SN TEER SN TS, 7747 MBI —E 2 s
IEREIZ T RCT OB Lo TN D, iz, AE %M X 5729, Light condition Tl
TNENOY —E R T N—TICHTET DA — TR STV 2Ry, 2079,
BARS — N FETXE —ANTEENRAE LG, ¥ — E 2F IR RE R TR K T 12 B &
7go7=. L2 L, Light condition TiXZ 74 7 Minb DT 72 ARDRVRIETH D
D, ZHUTERZBBEICIZR D22V, $822 3 AT A3 Moderate condition & 7213 Light
condition OIRRE CREHEDIFA LG AICB W T H I — B A HEWICEIRT 5720, &
B L m A AEOWNLZ BRYE LI EHR Y — " 27 ATHEHAFTRETH 5.

ZIT, 1.2 TRLEBBRICK 25HEiZ % 4.5 12577, TLRILZIT> TR0 —
TR TNVREAELESGS, TOWEY—"BEOEIRBROOND. £ T, EHXNR
= NAKEEIHT 2 FX AT E LTHKRZITY. kG E LTO #1TI1FFR 44
VR TEERI R — OB %2, dGEV AT AE LTO 41213 —SBERE O E IHRER
HERT L. TITEIES SRS — OB IAREMICB T 2R KKMEEHEA L, ZoEToiek
JiROBEHHE (Conventional sysytem) % 0.5 L9 5. 7z, BEHFRICLDBBHEOL
# (Improvement) #=(2.10) TH T 2.

BRI G Y — AR —"OGEE L TIRT. =27 1 77 AOFEE) T
HIHL2WEED b7 7V TiE, Moderate condition (233 CHERFXOBEZIT 0.68,

R OB @FE (Proposed system) £ 0.98 £721 44.12% Dk, Light condition (2
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BWTIERTAOBERIT 0.68, BETADBMRIL 0.97 £ 720 42.65%DBER 7 HiL
5. F-, BEEL7ZEAED T 7L TliX, Moderate condition (238 THER T DO RE
X 0.71, BEHFRXOB#HRIT 0.98 L7210 38.03% Dk, Light condition (23 THENK
FROBEHEI 0.71, IBESFRXOBEHEIL 0.98 L7210 38.03%DUENAHLILD. I HIT,

¥ v T LTEGED T 7V T, Moderate condition (233U THEK T KO BER
1% 0.50, LT RXOB@HRIT0.99 L7210 98.00% Dk, Light condition (23 THREK ST

KROBEFRIT 0.50, FERGTNOBEIRIL0.99 720 98.00% DK ENHLHND.

#F 4.5 EHFRICLHIBEHROSE

4 N\
Target server Condition S (Slgg:;?egymbg; zslglr‘?g:. l:'lésliart)
VS: Virtualserver  MC: Moderate  n(y . 1, tentional restart of target server
RS: Real server LC: Light
L Nt2: Shutdown of target server )
\ Conventional| Proposed |Improvement
system system (%)
St2 0.68 0.98 4412
VS [Nt1 0.71 0.98 38.03
MC Nt2 0.50 0.99 98.00
RS | Nt1 0.60 0.98 63.33
Availability Average 0.62 0.98 58.06
rate St2 0.68 0.97 42,65
VS |Nt1 0.71 0.98 38.03
LC Nt2 0.50 0.99 98.00
RS |Nt1 0.60 0.98 63.33
Average 0.62 0.98 58.06

F— PN EHEE L725A O 7 7V ClE, Moderate condition (23 CTHEK ST RO
W13 0.60, #REFROBMHHIL0.98 L7V 63.33%DUHE, Light condition (235 THE
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KRG ROBHFEIT 0.60, REFXNOBM=TIL 0.98 £720 63.33%DUENHAOLND. 1-E
FRUIIEHR S KU A_BEEROE BV TIEF 2@ W EMERRD DL,

kD F2 1273 X 912 —30 MTBF % 100,000 R[] & UCREEZITH &, FH—
B3 20 BO%E, 1EMTHN2 8REET 5. Z2C, FRU AT LAOEHY— T, &
KRTCRFHZ 4 BORBY —_"ZEHTE L) V=R Lo TS, FEYF =TT 2ED
AR — " ZEE) LTV D Z & BES— BV TREIFFZ 2 B Ol £ TIEkHE S /T 6E
L%, ZD), FEH— 3T 20 A TEHLNR LR D BUEY—NIF 40 B TIZHFT S
ZENEFE LV, WIHIERACEN 2 2 MIFET R E OB, 3FEDEK 3T TRL
TN L BB G — ORI (2n) LSMIFRRE & 72 D720, REFRILRERFT Rt

NAa A MEHIZEBWTHEMEREO BND.

45 F&H

Sz U CEMERTREZ: MSBS & PSS 2 AE{ESE 25 Z LIk v, HE Do rT
PR AT LEMHEE L. MSBSIZ2 HT/RLIZY AT A, PSSIF3ETRLIEVAT
LEFNENAREO AT LT H57-DICEE L. BAEMREE L LTI, MSBS
TIFEBA R Y — AN B — L L, HEF— "OBMELEIBT 272010 8§23y
77y T =N L THEEE T 7. Fio, AT — U277 A TIIEEHOE X
GH— BT DRIESEN TR SND 2D, FEHP— "OARELEHT 5720, FH
PN EICEE LIy 7 T T — IR R — N E ) LT e 3 — NI Live
migration (2 X 5 BEE{T-72. PSS TiE, Y —E AT NL—7nHHIET HAMITA T D
i, CPUMHELLORy NV —27IZBIT 252 ERO 3FEMEE L, £, 794
TN T 7R AT LY — N OEFEL, KM IP 7 FLADREICLVIT . SHIT,

BESREEOV— HERUE, FARIP 7 FL 20#7E, Live migration (2 & % — B8k
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KOS —ROP AR FUBIZ LY EB L. X TOH—E R 7 /L—77% Moderate
condition OH;E, HP—ERERMT 57D OEMEY — N\ LE L TV D EY— " OEEE
F1X A 2638W, Light condition Tix 93W & 720, 35%D&E I COEHANAIRE L o7z
MSBS & PSS # G EET 2 L TOMBA AR L, T ORR AL MR L7-. 2 2 T, DBSS
N PSS OERL T 7 A NEMRETTREICT 5 2 & THABMEEZEBLLZ. @%, 2 MEOFH
T s AEEAEMESEL5E, MO eI AMIBWCREWELHIET 5 7-012%
NoOTa s T NIEHEL 725 . DBSS O’ 1 7T MERRMNEMHC /25 Z L &2 B Tl
2ODY AT L& T % SIF #42% L, HA LK. SIFIZ PSS O T 7 A LV ~DT 7
A L REMIEZBINT 2 Z L1280, DBSS Ol T ARY U NIk R HEFET D
ZEMNTE. £72, SIF i3 DBSS oD Y 7 F A ZE ) ABMBETZ IS Z & T, &
R A FEEL U=, SIF #8H L 7= EZBA OB B om Al i — U AT A EfEE L,
FOfARZ R LTz, PSS I L - THERL 415 Moderate condition & Light condition &
—/SERIZ BN T, BER S — AN — AR T m 7T AB L0y F T — 7 BT
5 77 NEBBLELGAICET 2EHMR Y — " OER L O — N BEROEIRICET
HIFEZRIE Lic. ARES AT AT, BV — MWRICBWTZENHD M T T ARFEAEL
TEHEEIZBNT Y, BN — OKEL L O — A KROE RV AR TH D Z & 2R
L7, RS —_RES— " OBEICBA L T, 6 R T — L2 EIHRETHh DL Z &
on Lo, Fio, R E O TiE, REFIBMBRICTIB W CIEF I @ OB

HHZLEERL, TAPMHRIZBWTHEWEMNIENRED LS.
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FOE

Peer-to-Peer AR ZIFEALEY—N\EEIXTLD
B & B{EHREE

51 FAMNE

FEH RS ORI, mtERRRERAROE &K FITH, LTE LW\Wo7e7 7 & X
F v MU — 7 OEENO I LN AR ICED S TWD . £, 22— ~DP—E A
EDTEDERA A =Ty P —E AR TEY, BUETIIHRL DAEFIZE > T
R TR BRI —ERERSTND., ZD7®H, TOY—E 2% L ZENICHRMES
HI2DIIE, TOY—ERAELZ D — NV AT LAOKENTL V EE[RT] LD, TORE
BB % X 2 5% — "V AT AOFHE L O O bk e-oMEe s BICEE & 72 5 [48].
— B IRV — NEE S AT DI E OB — "B EHOE B R — R T
[88]. Z DX 5 REHFEAARGRLTIEY—N 77447 FHREMES, Z0HNTIE,
IR R — N OBEITHBI L, FEIZI T 2 AWM OB B — S Ol R3S B
KR —NOEHNTERIRD LV BN ELD. TOXEE LT, B —IC
st U CILRALZAT 5 7 £ OB E HECEEMEOSIE A LI & 72 523, Hl#E ORI b <0
IR NOEMPRESND.
BEENBELTEHGETO Y — NG L TlEEZREL Ty U —7 U ZT AIZHOW
THEZ IRBFFER 72 ST Y, Fault-tolerant v NV —27 L2 DN —FT 4 77w haj
DFRFEH8, T—HErHICBN T — 2L EE X TeE ARy ST — 2 DBI%[90],
B~ KBy —CRE A T DY T AZNZTN—TIT D0 EERy T —27 T —
X7 7 F v DORE91], Ry MU= HEICKT D0 R MEEZEBT L0, P— EiE
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LV U REERMAG DY Ry U — I REHE2] 7 EnEE ST S.

o, TR AICEREH TEERRICBWN TS OEERMENED b TE
D, REERETHE BE L E 2ITA NV —XEEL WRE L T HEENE TR & ORGIED
BRE[BL, T4t Xy VU=V ORLEE 7 T U R —EAREOM G A BRE LA
bE%EH98], AT — 2k 2 BT 2 — "Ry NU—=27 U Y —ZADREIZEAL T,
— Ry =7 RS KO —E A0 RE R L4 EJER0], 7—F o X B OHMIEREZZBRE L
TEA MRS > 7 TR T F X EHET L— LU — 27 ORR[T8], A8~ o ibEiic
Ry NARXT ) — REBRRFICEEBT 57200 %y NU—7 a—F ¢ 7 [43] 73 Evgiss X
nTWn5,

T =AU HICBW T —EREZRUET 2 VAT LOEKRBEI T — N AT ATHD,
ZDVAT LIZBT L@ A ST 24 T A T T RHE SN TS, =T 2T
ADOTLEACIZB O T RIICER SN TWAE 7 oA VA= T AL VAT Aor— RN
T oW T AL VAT NI — BRI R U CIERIZ DR et L a2 RIRE & 503, LR
ERZ DI — SFHER — DY — A LT DA AR L 2 D7 a X MalZfEN &
L. TDlD, Y= 7 F7A4T 2 FHROEHI AT JMIBNT, B — 0¥ —
RS —"THIHFAETHDLZ AR, HHEOFET— % 1 AOE}— Ty
I T THRRIREA T — NNy 7T TV AT AOFFE[40]1°MS U CEMERTRE/ B FE )
=N AT AL @AY =NV AT L ELZRICIESE L T AR L EE 1o
i AR — R 27 A DBFE[86] 72 E A STV D.

Fo, =" I T7A4T7 0 P HREITHERVFEEDOERF — N UL LRNWEH TR
TAHZONWTHRESNTEY, BEOV—"PETT 5087 — 2 X—AT AT LB
TE T AMEZEBT 572012, 7at AEEOMRFLEZEL, §XTHO7TrkR% 1
FHAHEERT D Taxs v a &l T 5 TCP U 72 8T 5L & biT, h—
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WKBELTEZ =7y R A MESL LIZ LT U AREIEREREZRAD4d LT s, Fiz,
AT T AZIZBNTERY 72k L, #9— "ToOBEHRICX 2AMORZY
ZEE L CELEMERAREO L E LT U 72 BE R ST o 7o AFFE O Y — IR
L, £0tk, ZOV—nR3r F 2L 2RITEAT 5 H5R[95]° P2P OFFHAEAN LT A
TALELTE, PP U AT ALEHES Y v FEfllABGDEZP2P 7 v RV AT L &5
L, TOVAT AT, A7 Z2FETTL50—NIEEHICT = v 7 BA b aidd L
TkEY, 2OV —"KERIZIITHOY—BNEDOF = v 7 KA FNOFEEFRESZIZED
BB ZB EPSTF =y JARA L R TR YR — R A= X LEFA96] LTS, &
bz, —bERERMT 2B — B ZDOT —F ZRIET LA S L —TP— D
WKLoV AT AT, £ —NZm—V = hEEIESYE, F£=—Y = MAHHA L TH)
B4 % P2P v AT AREM EN TS, ZDOY AT LATIE, HEOV— SNEHEHHRY—
NEEHRL, FEOHIBNIE L CIFFEDO T —NITIFREZEN LT, ZOF®OHW
L. AR —ANEEE) L TWDERR M= "DNE L7256, BE L T8 — %
FAEDR A MBEIT S 2 LI X 0 —E 2Dk 21T 9 HR[9TI R ERMmE SN TV S.

LNLRRnG, =" 727470 NHFROEEY AT ATIIADR L7 ERH 0, FF
EDOBFERYy — "B LRWEI Y AT AZONTIE, FHMROV— % T X AT
BT HZETELDLDRY MY =7 WO AR =72, SERIRO 72O ICHEE LT
LY = NERBEED TR — " HET DM OTD, AT LAOBBIISCla X Fo
FEINCH R DAL & U TREED Y — NITIE 2 8R5 L CTREOHIB 2175 Z &b, E
FRLIRFIZ BN T EDOHIWT 24T O P — " OIERF 2 ENR& SN D, e, BEI V-7
ZERH LTz P2P A — NEELD 2T A ME[98l ST o2y, AR 4 ¥ —
MIEB N —T 2 L, BN —T IO L CTEREZITY 28 h, D71 —
TR T 52T X CTOV— "PRREEHCHKE L2 5E, BN TERIRLIMERTALT
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W5,

FIT, KX TIER Y hU—27 AT KBV T —OMFEEN & P2P H%
AL, BN —THICBI L ERZ AR LI — N AT L2 RETH. K
RV AT MIP2P FROFFEARHATHZL0b, 727472 MY —ERZ#®R{ET 2
P NP EFE — NP OFEG G — N D BEVAT ATR R DI E A LR
DY — ASEHCHEATRETH 0, FEM G — SO BIEE L., BE G — 0Ol
DB 2 ORERF Ol A B E Y — PN L TIT D . 72, BIEL 7 — D%
BIHT 272D T DEYS — S TR PR — 2T 2. KBy —NF7 7407~
MZH—E A ZRME L T DB G — N RICEBIT 5720, EFESR;— BEO A
WReZZE LB — o EE FXEAHA L T D, KRBV AT LEHEET 57201,
P2P FROMBAE LR 2EHT 1 7T LD K 5 EHROEHA 2P A F O
FEMENL I K OMEEY — N D RIRF R IZ 35 1T 2 /b Z mTRE & 3 2 B BRIKAR F A2 R L,
BATD. BT, ERVATLAZHEL, Y- ARk Tn 77 40y U= D b
T T NEFBT D FEREITV, P — SRR S — N ORERS L O — N E R OE RIS

A DRERONER LOZ DO THIHAT S .

5.2 P2P ARY—NEEBI AT LOBE
52.1 H—nEEAFRX

B 51— NEFH AT MBI LI =N 7 T4 T FERB IO P2P HAD 2 ff
WaErd., =" 7747 PHFRIT@IRT LI 1 BOFEY — SR EEOE P
GH—NIBT DXy NT—7 LY —ERRLREZ EHE T 20N Th 5. FES
V= _ORFEZRILLIEEAITE, TOV—"EHIEL, ZOMEOHIAEEEZTTY. 2
DOHFARTIE—EFHEHE T 1 BOEHEY— BT BT v 77 AOFH B L OMELE,
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FDT 0T T LRFERT D Log 7 7 A NI DEBNG Y — SRR OBREIR A TET H Z
EMNTED. LnL, 1 BOEFRY — AN THEEOEHNR Y — A ZEHRB I OHET 5 2 &
NG, FHEXIGY — SOBEIHS] U CTEEY — "OFHIC T 2 ARMNENT 5. £,

BEY— ANET D L, LTV Log 7 7 A L OHEREHR R — " 2EHTX
B ENTRIND. ZOXMKE LT, EHY—R"EZNEATILERNHY, HKFE

RRC BT D OEMI L b BESND.

Server 1 Server 2 Server 3 Server 4 Server 1 Server 2

NN/

* Monitoring of networks and services
+ Control of servers

* Monitoring of
networks and services

- Control of servers

i Server 4 Server 3
Management server

Target server: Management and target server:
Servers 1, 2, 3, and 4 Servers 1, 2, 3, and 4
(a) Server-client method (b) P2P method

51 H—n- 27747 FARBLOP2P FRUZ L o THER SN2 —NEFE 2T A

REL TS P2P HRUZMOIR T & 9 ITRFEDE B — NITR2 S, £h EhOE L
LY —"PEHY— OERELZA L TEY, 1 BOEHY—/308 2 BOEHNZ Y — 2
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BLTWD. FERR— NICBE 2R L5610, YT 285 — "R E0H—
NEFHIE L CZEOMREDEIRIEXEZ1T Y. P2P FRIV—n - 7 F 47 FHRUTHAE
Y — SOMEEEN M BT 5. £, BEHIRXES—A"OEREBET HLENR.

LirL, P2P FRUTEH T 0 7T LT XTOERY— NI VA =L T 20ERD D
7o, BHT 07T AOFFHLEEICEST 2 —"EHEORENENT 5. £72, 20
7a 77 LSEiEkT D Log 7 7 A N BE B G — BT D BRI OFRE AT O 72
WIZ, BEOEHES— T 7' A LT UER b WA Z 5T,

#5.1&L 5210, M1ICRLEMERAATHLY— 27747 P HFREEEL T
% P2P FRD MR 27, 1k FRE LTI 28T R L7 MSBS &%, 88 X%
“P2P” L L, 1k FRXAE “MSBS” &Lond . EFR LG RILHSE L 72— i
2GS D72 OIS — 2T 5.

# 5.1 ITEBGY — ROBRITE U2 B — 1 RICBIT 2R TR AL =T
MSBS (3EH G — O BHUTH LTRSS 223, P2P TITE IS —
AD 3 BULDEAIZBNT, TNENOFEHY—NT 2 BOHLOEHERD. 207D
PERTFRUTFEY — NICB T 2 EHO O OARB L OMEMAT 2 X v b7 — 7 # o

AV INSY S

# 5.1 FEY— N1 RICBITHAEESRT—O5%

The number of target servers

2 3 4 . e n-1| n
MSBS| 2 3 4 . e n-1 n
P2P 1 2 2 . . 2 2
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KE2ITHPE L 72— O BEIIL LT EFR Y — N1 BICB T 2 RE — S ORKEEE
Bamd. 22T, BHMRY— " 0OkEE nh LT 5. MSBS (THEY — DB
LBl LTINS %23, P2P CIEBFBY — A SBEHEFET L2 enb, AR — 10
PHCE TOBPET L TERY — N1 BB T 2 RET— " ORKESEHIT1HELRD.
F72, P2PITEELL LDV — 3l E L7256 TH 2 0uBIHELS, n- 1 6056 DA

Es.

5.2 FHY— N1 BB DAY — RO KEEIE

The number of troubled servers

1 7 | 3 e %% %§+1€§+2 C .. n-1

MSBS | 1 2 | 3 %fz—”ﬂ%ﬂ n-1
P2P | 1 1 1 1 2 | 3 n-1

52.2 P2P AXY—N\EEOEXNLTEEEA

X 5.2 (kM7 — ST AT K EFIE LT, P2P SO AN 2 E FERIZ OV OR
T ZOY =T RT A, File =032/, DNSH =032/, =7 1—7L L
T6BMNLHK SN TS, File h—/3& DNS H— N3 EHK E+5. 22T, H—
NIN—TIFET D 6 GOV —NT7 747 v M —E R T 2 F G5 —
ThHY, AMERHAEZRAT L2 EnBEFHP— L LTHEIET 5. Serverl~Server6
I File —/NC NFS ##5t L, TNENOV— "B E =) 7 2HET 5. £
NENDOH—NEIH—ERA~E %27 747 ML TE Y, Serverd & 4 O A AV —
EREREEL TS, RIBRVATAMIZDL T T4 T v h~Biie 59— R a4l
TOY— NTHRT 22 LN TED.
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BTV — NITEHOEBEIE 2 FFOFEH T 1 77 A% FTL, KIRT X 51T Serverl
ITEEOEEIAEN. 1 (P1) & LT Server2 %, #IEIEANL 2 (P2) & LT Server6 % & Hi4
%. F7-, Server2 1 P1 & LT Serverl iZ, P2 & LT Server3 |2 L-» CEHEINS. P2P
FRTIEL 1 BOFENGGEY — "% 2 G THEHET L2000 ZOBEEIRM 2R L, &8t

G — N OHIERHIZ ISV TS 5 BB — OB 2 b L T 5.

( Priority 1 (P1)— h
Server group Priority 2 (P2)----b>
(Six servers) y ‘\PL
‘.»1')’2 Server 1 P
g (Service A) g
File |[ DNS | |
server || server Server 6 Server 2
(Service E) (Service B)
(Two servers)| | (Two servers) : A
PlT éPZ P2’ lPl
Internet I ' I
Server D P2 Server 3
(Service D) / (Service Cl)
TS ‘ S Server 4
Chents N (Service C2) )

X 5.2 P2P HUTE 1T B AN 705 BRRE K

5.2.3 Executer AT .
P2P X CIIZENFNOEHY—RNIEH T 0 VT 054 VA N—ITEHULEND DT
O, a7 LAOEENKNEEE R LMEESZA TS, KERFATBWT, ZoMEE

T 5 72912 Executer 7’2 7T A &BFE L, T 5. X 5.3 IZF DL L HERE A /R T
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B P — 8T Executer 71 7T L3 A VA M—L &R, BT 0 ST AREHT — 2 B
LW Log 7 7 A VOHEFEHE RIS 5720, File y—/3& NFS #fi45. FEY— %
EEIRFIZ BV THEIRIC Executer 71 77 L% F(TT 5. Executer 71277 Adm—7
NV TIZHD Flag 7 7 A NVOFWEFIAEL, Flag 7 7 A ABTFE LSS, HEZ VT
RSN TWAEHR T 0 /S5, $77al I neEBT— S bua—HLT 1 7|22
E—L, ZTNoo7n s T AEFETTH. FET 07T MIEFHOBERIEMICRIEL, 26
DOREH G — T L CITSND. BB — "2 EHT 5 ECRZ & 57200

Tu T L LERY—ANOAMREBERE ST SOOI I LT T T n T hE LT

FITSND.
: ( Shared area ) A
T3
I Management program, subprograms, | R
: and management data | (| \ . 3
FT S
Copy (Flag file exists) . File server
- Flag tile
y A
Execution of
management programs NES

* Target server 1 (Priority 1)

* Target server 2 (Priority 2) Executer

Execution of subprograms program

* Synchronization processing %

*Load examination X

Monitoring M
anagement
and control | Network o g .
examination SErver
program

5.3 Executer > AT LDKERL & & DOMEHEE
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Flag 7 7 A WV ZHI L7284, Executer 71 77 MIFATHOEHR T 0 /5 LA B L O
7T T LT _RCEIREL, BFEY—AE LTOIMEALELT S, Zuk, FHIn s
T ADOEHFBEEICH LT D720 OBETH Y, Zhickv, P2P FROMERTHHE
BT 7T AOGBIC L DEHOBHIL A Z ENTESD. £z, Executer 717 7 A
Ty NO—I P ET 0 7T LNy 7 FT 0 R a7 LTHITL, £OT7 s F A
WEHIZ T —INF =D Fy NI =7 F—E 2T 0 7T AEFERT S, Zhid
B—H N —RDFy U= BRE Lo G, hh— 05 OB IAEE S K L 72
D, ZOEEMEEZBEML TS, b L, BEEZRBLEGAICE, Xy hU—2

— R T 0 7T A2 fEE) L TEREDEIN 2 A 5.

524 EBT—4

T 07T NIERT -2 2018 LTHEITTDH. HHT—FI \ZHBEE R D
THEWMNELIRSNTEY, TOFMEZX 5.4 ITRT. FEHT—F2 0 117 HITEER T —IC
RETHHAEIP 7 FLA, 24THMNG 64TH E TIXEHAIR Y — " DfFH, 717H L 817
B BRI R — N R 2 ORRE A BT 2 72 D ORARY — N OIF RN IR S 1D
EHRGRY — \BE L7256, £Oh— SEREEZEIRT 27202, FHET—%0 1 17H
IR SN TWDEARIP 7 R LAY —ANICRESND. 22T, 5THOY—ER
F—F LT 1 BOV— BT T4 T MR L TEEO Y — B A 242 ATREMES &
5H7-8, “postfix dovecot” DK HIZAR—ARXY)Y CHEFRTHZ N TE%. 6 1TH
DY —_% A4 7% CPU # EIMEHT 59— % “CPU”, %Xy NU—2 TOTF —Hink%x
FEELTUTH P —% “NETWORK” & L, Z0OMil%1T5 % — % “CPUNET” &
L. ZZTOEHELE, FHARY—"OXy NV =B —E R T e 7T LD
BERZ R T 2 2 LRRE LB LG8 I 2 Ol s Riid 2 2 & 36 JOEBS
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P NOHBEREINT 510012, 2 D — SR A — S EEE L, £ D H—

AR IP 7 RV RAZRIET H 2 L &mRT.

Management data Mail.dat Web.dat
Ist line: Virtual IP address (VIP) 172.21.14.201 172.21.14.202
2nd line: Host name Mail Web
3rd line: TP address (IPR) 172.21.14.1 172.21.14.2
4th line: Mac address 00:00:00:00:00:01 00:00:00:00:00:02
5th line: Service daemon postfix dovecot httpd
6th line: Server type NETWORK CPU _NET
7th line: Virtual server host name Mailb Webb
8th line: Virtual server IP address (IPV)]| 172.21.14.101 172.21.14.102
Virtual server Access to VIP g}
IPV:172.21.14.101 (172.21.14.201) N Access to VIP

[VIP:172.21.14.201]

.~
s Monitoring ~

: Control and control » b"
Mailh | o 2 & >

Client ~~ (172.21.14.201)
~

___________ Web server Mail server
------- - Management data el
5 Execution of == IPR:172.21.14.1
program Mail.dat ENETEIEwE

5.4 EHLT —X OFEH

5.4 T, Mail h—/3& Web h— 337 T4 7> Mo —E R &L T 5. FHxt
B — % Mail h— LT 5 L, TOEHET — X413 Maildat £ 72 5. [XITiL Web H—
/N EC Maildat #5125 LCEET 07T ARETSN, TONEE S LIC Mail H—x
DEBREITS. 754472 ME Mail B —NICHEENRTWAERE IP 7 R L %

“172.21.14.201” I LCT 78R %479, b L, Maill h— 2 b T T ARRE LSE
IZ1E, Web H— "3 XTOEBY— O Tl & I U7z 32— 30 B AR —
Mailb % &%, EF#HT—F2 D 1ITHRIZRE SN TV DERAIP 7 L2 “172.21.14.2017
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ERETDH. ZHUICED T TAT Y D HDT 77 AXEOIAEY — 23t LT Thivs.
ZOEMT =225 e LTITT oY —EHTEICEY, BT 0T LB S

P NOMFHI)E CTEET D0 EN < 2D,

525 ARNRKEZEEL-REY—\EBAX

Wb U7 B G — N OMEE R IS 572012, FEY— A FEOARIREE BB LT
AR — " OEE FIEICEA L T 5.5 IR T. FEHY— NI 53 TRLEEY T TS Z
LT LY Y — A OAFHIENEHATON S, V—MARICE L TE, A€ Y, CPU
Exy MU=/ OfEMEET S, @I TRIARZFEET 272D B & 70 2 SR E R
Az d. NFEREZRL, mild—SORHaEAE Y Y1 X, ¢ld CPU @ Idle =
L nilERy NU—7 OEZEDORFHEEAL MEREART. TRUOHIEME S LIZENEN
DIFEBJARMETH D Am, Ac & An Z#HIHTH. b OfEZE S &1, feb MR ET
AROTREITS. T T, FERY— BT 2 B CHUSG L7 EARHEN S,
ZDESED EICTHANEEZREHT S, A€ Y OFHAR Lm, 1 ZX(G1D)TREND.

Lm, [KB]=2xAm, —Am,_, (5.1)
CPU O TIART Leal3R(5.2) & 72 5.

Lc, [%] =2 X Ac, — Acy_yq (5.2)

F v hU—27 OFRAH Ina13(6.3) TRENS.

Ln, [KB] =2 X An, — An,_, (5.3)
X(6.1), (6.2)LGIANBHELNDLAMIEICLY v FAEC ERAB L TLE S AlHE
V5728, R/MEZ 0 & L, HAMEIE L TEHEY— A "OWBEAE Y&, L TaTH
X100 & L, In TEMEEHEEX2 & LTn5. EEHY— NIZZhEnY YV —ARnfk 5

7o, HHAEAT DIITIEHUENKEE L 20, T DIZOITITLLT OB LEL 72D . Mnax
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TR TCOERY — BT DFPFREZR KR ATV A AT Muin IR ATRE 2B/ N A £
VAR, Co ITEEEY—NZEBIT D CPU OaTH, Cnax FEEHI—NITEBITD
Lex Ceor DIKRIET Gin 13550/IME, Neat 13H v I 7 — 7 OEREZAZHEICB T 5 1EO
ARHRIE NS FEE L, Maax [ TEEEY— BT D Mat - In O KM T Nuin (35/ME
L9%5. 22T, 1,000Mbps O/L—% Zf &5 & EREREHE T 1 BT 128x103KB
HREFRE & 2 D720 Mat ITEZEOAREFHMEL Y 256x103KB L 72 %. LLFICAEY, CPU
EXy NU—7 OAMHEEZ EFILT 27200 ETEEZRT. ERILTHICHTY, &Kk
KM &/ MEDIENENENRRLGE LRI UGG L TEOFERDNR LD, HEHY—
ANZET D AE ) OEHEES NIZARE Mal3(5.4) & (G5 TRISNDS.

Mmax—Lmy

Nm, [%] = x 100 (Mumax # Myin) (5.4)

max—Mmin

Nm, [%] = 100 (Mmax = Mmin) (5.5)

CPU O EH b SN AME NealZXG.OEGBDERS.

Ney [9] = 0ot 5 100 (Conax # Coin) (5.6)
Ncy, [%] =100 (Cnax = Cnin) (5.7)

F v U =7 OIEBYE ST ARHE M, (3K(5.8) £ (5.9) TREND.

Niax—(Nyag—Lny)

Nmax—Nmin

n (%] = X100  (Npax # Nmin) (5.8)

Nn, [%] = 100 (Npax = Npnin) (5.9)
EERUL SNTZARHITE N T MED 0, i KAEAS 100 & 725 . EEY — NIl 2 DA ME
L HLE) L TV B AR — DBk VM % Real server condition 7 7 A /LIZFRERT 5.

KU AT L TITHE LT BB G — " OBREAE BT 5720 RAY — %A 5.
FOD, ET— "OEEXG L D FHE— NORRDBLE LS. Real server
condition 7 7 A L& b E AR — DY — K A TS U BBV — g O IERIUE %
BT 5. IERIYE L I3E OESRKE VR, AR — SOEBNCED TIZRn 2 L 2R T
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my M1 m; g, : Available - Normalization value

€1 € Gl G memory size (KB) |, [KB]: Maximum value of Lm

mom M1 M o0 CPU idle rate (%) M [KB]: Minimum value of Lm
_|_|_ _i_l_ n; . Transmitted and Coar: CPU_coreS
001 2 il i received bytes (KB) | €., [%]: Maximum value of (Lc % C,)

| | Guin [%]: Minimum value of (Lc X Ce)
{ Am]] { Amz} 1" | Nt [KB]: Rated transfer bytes

Aey Aey Npax [KB]: Maximum value of (N, — Ln)

A Any ..
o i~ Nuin [KB]: Minimum value of (N, — Ln)

Am [KB]: Average available memory size M """"" NCPUN """ dNtwkN
Ac [%]: Average CPU idle rate emory (Nm), } (Ne), and Network (Vn)
An [KB] : Average transmit and receive bytes N, [%] = % %100 (Mua = Miia)
- Calculation of predicted load Nm, [%] = 100 (Maax = Min)

Memory : Lm,, [KB] =2 X Am,— Am, C = LexC
CPU:  Le,[%] =2 x Ae,= Ae,, Ne, [%] =—r———*100 (Cu Coi)
Network: In, [KB] =2 > At~ Awy . Ne, [%] =100 (Case = Coi)

Predicted memory load (Zm,,) Naax = (Na=L1,)
%] = —————————— £ .

Am,,  Am, (Lm, M, [%] Now N %100 (Nopax > Ngin)
........ .I . N, [%] = 100 (Nmax = Nain)

(@) THIAR O TR LOZDIESIL

Real server condition file
Management VM | Memory (Nm [%]) | CPU (Nc [%]) | Network (Nn [%])

server
Web 0 40 30 50
Mail 1 30 20 40

VM: Number of virtual servers . .
running on management server [ FTP server failure

~ Server type Server type: NETWORK
CPU : Login server Calculation of non-select value |
NETWORK: FTP, mail, and proxy servers Ve v = 0%100 40)(3'5%;;30 0;:&143
\k(jP-[T_NET : Web server V]\Efmail = 1x100 + 30x0.5 + 20x0.1
+40x0.4 = 133

- Non-select value

CP[VJ: L1000, 5 Nex 0.4 N0, 1 Selection of server with
CP_server = : : the lowest non-select value
NETWORK: W ) ] ]
NE_web < " < VAR mail < 77"
VAE. server = VM*100+Nmx0.5+Nex0.1+Nnx0.4
CPU_NET: Start up virtual server
Ven_server = VM*100+Nmx0.5+Nex0.25+Nnx0.23 on Web server

(b) Y — DX A T % B LAY — N E) A Y — RO ER

i
0y

&

5.5 AMMRIEZZE L8 — SE#E T
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FHBPUE DO M EZ K 5.5 RT. — " A 7L LTUXCPU L& LTHEATS
CPU 447, —X%F L LTI 5 NETWORK # 1 7 & 2Dl axfhd 5
CPUNET # A 7D 3HH L T5. —xkie— "zl L, MO %<7 . Login
P—IZVE— bR T A EHFAL, 70T A0FITE, CPU HEWLER R E ey —
B2 &5 CPU # A7, FIP Y — 37 — 2 ORMMENERIP - R LR 5720
NETWORK %4 A 7, Web #— 3% HTML 7 — 4 ilifg 7 — & Ofit L CGI FI D=9
CPUNET # 14 7& LTS, =" A FTE T Nm, M & M IZELTERLZENIZ
BT Z2ITH. AEVAM M lZEDOY—_"Z A FIZBWTHEEL 25729 0.5 fiF&
T5. CPU # A 7 Tlix Ne % 0.4 1%, M % 0.11% NETWORK % A 7Tl Ne % 0.1 15,
M % 04f5L L, CPUNET %A 7 TlENe & M ZZENEN025FLTH. Zbnb
BONDAEFHMETRE T 100 & LTWD. Fiz, BREAT— % EE) L T\ 5 EE)—
ANEARARS — N AR E L DR WEBIY — N X0 ERIELZ m < 35720, VM I 100
BOERAMTETSH. K NETWORK 4 A 7 Th 5 FTP Y— 28kl L= 642w~
Real server condition 7 7 A /VDfED HIFEIUE TIH D VAE web > VNE_mail 78 &2 FH L,

T DIEN RN Web — SPVEIRS TN D,

526 EEI7AIL

AIRE VAT MIEHEMEEZRET D729, 5.6 I RTEET 7 A /L Toh 5 Group,
Operation, Separation, Trouble & Real server condition 7 7 A/ L ZfEHT 5. Zh b D
77 AL File =N EOLFZ Y TIRFEINTE D, FEHY— NIINFSEfIZ L 0,

INHEMHTS.
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P EN N RO AN @ _____ i <—
S % S FTPb & >
Login Mail Web Print FTP
Group file Operation file
Management -+ |Management| Target |Management
Number | Target server i Priority server saes N
T Mail Maildat_| [ Mail Web_ | Web.dat_|
2 Web Web.dat 1 Web Proxy Proxy.dat
3 Proxy Proxy.dat 1 Proxy Login Login.dat
4 Login Login.dat 1 Login Mail Mail.dat
l ! I 2 Mail Login Login.dat
Separation file 2 Web Mail Mail.dat
Number | Target server Management 2 Proxy Web Web.dat
A TP F{}S%at 2 Login Proxy Proxy.dat
Trpuble file Real server condition file
Virtual server | Trouble|Management
(Backup server)| server SELVEL Management | y/¢ | Memory | CPU | Network
FIPb FIP | Print ]|  server %) | o) | (%)
5.6 HHLT 7 A /L OFEH

Group 7 7 A WIZITE S,

EHXARY — %, ZOY—N"EEHTLI2DOEHT —F

77 ANVADREERIIL TS, Operation 7 7 A /WL, Z® Group 7 7 A V& & & ITHER

S, WHOBSEIER, EFHY—, FHHRY - ZOET — 2 7 7 A VA DLk

INb. ZORTIL Operation 7 7 A /L O KR CTHENTH 2 OFBRICL Y, Mail —

APl ELTWeb— %, P2&LTLognH—"&2&FHLTC\5. £/, Trouble 7 7

A INTE B R — S OMFERRHSER S, P —SEEEEZE IR 2R — %, EL

IR HG G — A\ H & DO — 2B 2 Y — M S EEE S D . Real server

condition 7 7 A /L%, B 5.5(b) TR LIENAENGERS LS. Z DK T FTP $— Dl

(2% L C Print 1 — "N OHEREAEIAT 2 72 DITA8 Y — N FTPb #E#) L Tk, 2D
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RIMAY Trouble 7 7 A VDO KR CTHENTZESICGEIN TS, 22T, (KEV— %
EE 5 FE Y — S ORPUZEI L TiX, Real server condition 7 7 A /L% % & 1ZIX] 5.5(b)
TR LEERRELZEH L, ZOEN—F LWV — Th D Print V—0NBR I TN D

ZT77AMTHEEL TRBY, —"0EFE L 7= & HW L7254, Trouble 7 7 A MIZi%Y
T =X Ehtik L, T DYV — DT —4 % Group 7 7 A /L5 Separation 7 7 A M ENT
%. ZDtk, Group 7 7 A /L BHT-72 Operation 7 7 A VEVERRT D, — "0VEIHL
725 B0E, %4955 —4 % Trouble 7 7 A VB HIERY, Separation 7 7 A /L) BHi%
W— K % Group 7 7 A /MIZE LT, Operation 7 7 A VEFEET L. D77 AV %

AL L TEEE R 2 BRI E R T 5.

53 PP ARY—N\EEIXTLOBES X UEIBFIRE

KGR — NTE AT D ECHRT ) T M L 7 5 72 File ¥ — 3 & O NFS #5 4
AT 5. 2070 File h—"OAMEZE L, WH OEILRIERICIZTEEY — HICE
F5 7 et AMBEERAT 2 LICED, VAT ARBIE & GBS — SO —

BE1E IHALER LIS T File —R_X~DT 7 v ZA & H/NEE L TN 5.

531 EEInJSLOLEIO—

5.7 [ZEBY — N L CHIET 2EE T 1 7T AOBET v —%7"F. (@QIZRT X9
FHTa 77 5801% 2 EBCORLEE— RoEI XA EH L, Regular mode, Network
examination mode, Service recovery mode, Backup server mode & Target server
recovery mode D 5 DL IS, 2 TIE, FEAMIC P1 TLELZ1T 5 BB — 0
BE7 v —%Rkd. HH 7 177 A%, Regular mode CEHS G — DRy hU—7 L

P — B RIRHLRE O AR A EHIICIT Y. AU AT A TlEx vy bV —27 OEEHIZ UNIX O
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ping 2~ REZEH LTV, £, —EARLREBOEERIZIL 2 D 2.4 TRLT
Expect 70/ I ASFEEZMHL TS, ZOSETZ A L7 7 MERESCE G — D
P—ERAR—RMNT 7 BAL, TOREIIS UM EZIT) Z N TEDLTED, 7747
Y RO — B RRRIE A EREICER T2 2 AR L e D FHEXR T — OB &
B L7256, X5.6 TRLULT Group 7 7 A VD ZEDH—_OT7 —2 ZHIBR L, B
HEBT 7 ANVOMREEIT, LEEFRE & HIZZORUWITIGE LTZE— R~NEBITT 5.

Xy N —ZICRE AR LSS, BT 07 T AOHIEKE % Network
examination mode ~#{79 5. ZOEF— FTlERy NV —7 OFELZFEIT, ZORA
THy NI —Z BIEF ThiUE, P2 TRIZITHEHEY— NIy NV RNIEFTHD
L ERETHEOD Riile #%ET 5. £/, ER M SNy —_OT—¥2RT
T2 DIEH T 7 A NV OFREZTTVY, Regular mode (RS, % v b U — 27 NEE DAL,
FEXI G — OB d X OME B 21T 9 Background jobl Z5EfTL, HHT 7 A
il CATHT R E R — NI 2B T 0 ST L E Ny I ST R a T L
THFAT3 5. Backup server mode TlIH— SREA AT 5 72D DR — " ZiEH L,
BEIP T RLAZHREL T 7A T2 b DT 7B A B — NICERT 5. (AR
— N\ ET 5B — N OB 5.5(b) T/R L7CIERINEL & L2k bD. 22T,
Ny 2 750 RYa7 e LTHICIATTH2ER T e 7T LMEIPL & LTEITSN, 20
BHE T 0 7T MIHT R E R — NI L, ZOFEEY—"EZ P2 L LTERT S e
7T LEFATESED. ZOFRKE 22 TIFEEEIE S LIRS, £72, Regular mode
IZBWTC, V=B RICERFEEZRIN LGEIE, F87 7 A VOmEEZIT, T OHIERE
% Service recovery mode |27 L, HHEXRI— Oy MU — 7 G0, BE &OHE
Licth—e A7 e 77 LOFEBZITS. Z0%, BEZORWREEZITY. O
JCH— EABRENE IR L7255 101X P2 CTILER AT 5 HHEY — IC Y — B AR EFICRE -
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T2l EmETDHEDO Riile #5EL, TO%, BT 7 A VORELZTITV, Regular
mode [ZR 5. HIH LARWGEITITE AR Y — OfAR IP 7 N L 2O GE & fiflrtz, &
Bt Gt — N OE IHALEEE L OV OIRFED#ER % 1T 9 Background job2 #3179 5. &2
Ty AN LI RERT 0 ST L&y 7T RV a7 & LTHETER, ik
fi& % Backup server mode [Z#177 5. Backup server mode TO LKL T 1%, Target server
recovery mode (21T L T Background jobl 7213 2 OfEREZRFH, Z OIS UL

21T .

. - - Network of target server
Regular mode Monitoring || Service of target server |
i Detection of network trouble ", Detection of service trouble r
| Edit management files I I Return management files | | Edit management files |
‘ Y
Network Service recovery mode
examination mode | Send R.ﬁEl Examination of
\ target server network
L ) L]
Examination of Recovery Recovery * Restart service program

target server network

- Reexamine service

: ¢ Service trouble
! Network trouble : Y

y I Remove virtual IP address |

Execution of 2 Y
background job 1 i Execution of

background job 2

¥ Y
V Execution of new management program (Background job) A
y

Backup server mode (Recovery of server function)
* Recovery

Target server recovery mode (Recovery of target server)

(@) E— FEILHRIC L D272 BT T ARHLICB T 28E7 = —
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Background job 1 V % Background job 2 V

Examination of
target server restart

Server down % Finish of restart
/% Finish of restart

Restart target server Examine target server
(WOL) network and service

M Recovery

Examine T
server network .
/ Network trouble //‘% ecovery

Make down.file Make up.file Make down.file ] Make up.file

Restart target server

Target server recovery mode

Find up.file (Recovery of target server) | Find down.file

*Edit management files
*Remove virtual IP address (Virtual server)

-Set virtual IP address (Target server) *Send D file

-Send flag to target server *Terminate this management program
*Suspend virtual server

*Send U file

b) Nv 7 TS R a To%kE

X 5.7 EHT0 ST LAOEWET o—

Wy 7 75 RYa 7D H & Target server recovery mode O FFfll 72 JLER %
3. Background jobl & 2 (3% < DIff] & 29 2 F HG R Y — " OARREFI & 6 L OME IRL
BEZITOTD, Ny 770 RYa7 e LTHEITSSD. Background jobl TIFEHxf
G — NS EENREE TH 2 0 THEZAT O FEEISE T L7256 1213 up file Z1FkT 5.
FEEMRRE TIER IFIRREETHNITL, BB R — NSk LTI 5.4 TR LIZEBLT —4
IZREER S LTS MAC 7 L2 & L, WOL & %17 L CRE 2 372 5 . B O R %,
ZOY =Dy NU—T ZFEL, ®IALZSEITIE upfile 2, HIFLZRWEGAIZIE
down.file Z{Ep% L T# T3 5. Background job2 TlIH— % FlHE) X, EB) O MER%,
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ZOY =Dy NI =7 BLOP—EAMEORHELITY. Y —EAKENEH LS
AT up.file 2, EIHLR2WEEIZIE down.file Z/ERR L TR T3 5.

Target server recovery mode ClI—EMIRREIEIZ NNy 7 7T 70 RY a 7 ORERTH
% up.file £ 721X down.file DFTEZFERT 5. up.file ZfH L7256, BRI — 0
BIHLZEHWTL, 5.6 IR LICERY 7 AV EfER, V— WL EIHT 572010 #
B L7 AA8 Y — N Zxf L CRRE L CWRAE TP 7 R L A& fRBR L, FEXIG— 220
FARIP 7 RLRAZRET D, S OIS, BEHARS—A"TEHT 0 7T AE# S 5720,
Flag 7 7 A V& XET 5. ZD%, A — 220 MIREBIZEE L, P2 TUBAZ1T
O E IRV — IR L CE BRI R Y — "D EIA L7722 & 2 rEd 27200 Ulfile #i5F1%,
Regular mode ([ZHIHEIRRER B4, down.file Z i L7234, SIS — S0V EIHAA]
HE &I L, P2 TRUEAAT O RV — T L CE B R Y — AP EIAARRETHH 2 &

ZIRET 272D Dfile X E L CZOER T 0 7T L%4FIET 5.

532 EHOEBEEEECEITZEEIO—Fry—F

5.8 ICEH DB IR IT 2EETY n—F ¥ — M 2R d. 22 T4 50 —0
FIZHEH L THMAIT D . S1 & S3 Z#FHY— N, S2 Z#FHIR— e+ 5. £/, S2b
IEARS— T S2 DNy 7Ty T —=n_EF 5. (P EPADIXENENOESEIERIZ IS
THEIFAHEZT> T DREZ/RT. STIXPL, S3 X P2 L LTEH TS T AEETL
TEY, 81, S3 &biT, S2 Oy FU—7 L — b X RREEZ EHIICER T 5. K
REGATIIT RN TCOEHY —ANCBITLER S A I 7 ORMZ & 27201 R HHLE
Tur I LhEETLTEY, 5.6 |27k L7 Group 7 7 A /L DSEHHIC G ST BB —
NINBRIIZ 7 AV Th 5 Sfile # —EMEMBIC—FEELTND. 2D, P1 TER

LTW% S1 & P2 TEHLTND S3ITAEMAZLVRNL S2 DEHREZITH.
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S2 DEFEEMRM L-8E, S1ILS2 DEIRLEEZITO Ny 7 Vo0 RYa 7 DFITE
K OEEELR T AUCL Y, SIAPLE LTS3 %, S3AP2 L LTS1Z2EHT L
REBT 0T T NEFATT D, 20k, K 5.5(0) TR LI IERIVEN —FIR &l s
S4 bIZ S2b ZEEI§ 2 720 OFH 21TV, AR IP 7 R L A 28R E LT S2 DMREZ1EIH
L. TD®%, NI TT 0 RYa Il TERESND 7 7 A VERINT 2 72 DI Rk
RHEL 72 5. S31% S2 DB Ak, P1 TEEL TS SIOXy hU—7 LH—t R
AR ZMA L 203D 81 O OWEZfFOIRIEL 70D, &L, S1 BWERFRE LM

NI-HAITIZ S3 28 P1 & LT S2 ~DALH 2 ki1 5.

Pﬂonty_l S Yes Synchronization Yes Priority 2 (83)
@i, Yy processing
Monitoring of S2 - S NI N SN et °

. 1 No No
(Network and service) :

ore ¥ N g S |

P1
_ - *@ Monitoring of S2
T 1 Network and service
P2 Background job § Yes Wait time (N )
; L
* Recovery operation of S2 &k dioh No
Recovery: Make up.file Background jo Trouble
] Q]) Down - MTE down file | Suspend virtual server | Yes
+ Execution of + — Yy __
""" new management program Virtual server: i Examination
SZb N i Remove virtual IP address — =
/] P2 .(P2) L] S2: Set virtual IP address Network and service of
o~ .Pl N Recovery of function for S2 /Y S1 (Priority 1)
----- > = Control for starting virtual server Inter -process
P2 = Set virtual IP address communication

Inter-process
communication

...............................................

Yes

X 5.8 EHEHOBILIEN FEOEIEY o —F v — b
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Ny 77T RYa 7ok S2 MEIR LIz Ll &is & up.file BMEKR SN S, S1
23 up.file Z BT 5 &, FrEAREEIC L >TS3 K LT Ufile 245 L, S3RZED
TrANEZETHI EIZE T, S1, 83 L bICAMAZ LV S2 DEFREBICES. S1 1T
BEREEIC R DN, S2b & S2 12k L TIRAR TP 7 R L A DM ZATVN, Z D%, S2b %
PR RIREBICEE TS, N7 7T 70 RYa 72k S2 MNMEIRNEEE Hkr s s &
down.file 2MERK IS4 5. S1 2% down.file #iH3 25 &, et ARLEGEIZ X > T S3 Tk
LT Dfile Zi¥EL, S3MEDT7 7 A NEXZETLHILICE-T, S1, S3 L HIZZDHE

7077 hatFilbd 5.

533 EEMKY—OEREATHEOHEL2/IYT

B 5.9 [ZH—EFE (P2P) L AfHAE (Load) DX A LAF v — Mg, H— VEH
AT EOMREIL, T TOFEYF— A"ARFEHZIY 2035 2T oL
175, ROEY 5 & LTE, K 5.8 T/RLE Sfile DRFHFICEVITH. — NFEETI,
BEEY — TR Z &0 R B EN R — SOEEREZIT . BEHE LTExy b
U— 7 LY —ERRAREBOPFEZIT . EEIBREH SN2 - 7256 3 IREE (B
MR & 720, ko Sfile DEIEZFFD. £, HHMEY— OEEL RN LIZEE
X, TOP—"OBEIALIETH . AMRETIE, FR%IC-EMECAmEEEZ 2 [T
W, FNUENOEEMEERD D, FERNGOAMIIN 5.5(@) TRLIELIICAEY, CPU
Exy MU= OfREET L. ME LA B 5.5 TR LETRIARMEZRLL, £
D%, HERDOEIR 5V — I TOES ZER 12D, £ b OAM % IEH L L T Real server
condition 7 7 A VAAERKT 5. H— NEH L AMPAEIRIORT A I TEEL, 18
IHALEE AT 9 5B I IT AT i A CHERL L 72 5T @ Real server condition 7 7 A /L& L,
O RE B — DD AR — 2 E# T 5.
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Monitoring Monitoring _ Detection of trouble

l (::gq:rt\‘:gék l :l;]:rt::;rgerk Judgment of trouble type
P2p '-' __ N __ " -
| M(_)mtorlng_ | | M(_)mtormg. | I Rcoovm@-‘ Opcration
A mterval time 4 mterval time o
< : = Synchronization
! | Normalization | (Make real server condition file)
| H !
\ v v
Loadl I I"I I IVI I I"I .-
Load measurement Load measurement Load measurement
*Memory
CPU
-Network Calculation of predicted load

5.9 BEMRY— OEM L AMMHEOEES A I T

5.3.4 H—/\BEEEIBAES L UEIBROXLD

5.10 (T BRI G — NSRRI O Y —  SBEREH IR 7152 R, S1~86 13 BT — 37
DEBLR G — %" 9. Slb, S2b, S3b & Sdb IV — SRR A E IR 5 720 DR —
NERL, ENEDY AT LT =41 File = NCRFEN TN D, FEBLH— NI NFS
B L, — SRR BAHIZBWTENZEHT 5.

(@12 82 kg L 7= 5B DAL UK T 2 — Wi R kAR~ 3. P1 THEHEL TV
% S1 73 S2 OMfFEZ R L3546, ®iEstE=Uc kv S11EP1 £ LTS3 %, S3
[TP2 L LTSI 2T L0 T L5 EET5H. 2D%, S1 AKX 5.5(b) Tax L7 IR
ERS—FAR & flr 7z 86 RIC S2b B =, (IEIP 7 RLADREZITH. €D
e, 7I7AT Y IO T 7 AL S2b IZUFED L. S1IZ L 5T S2 OEIHD K EE &4
Wrsin=5aix, PHEPDTEEL CWLER T 0 /I AT TIND. 22T, S6 L

TS1ZPLELTEHLTWAEH YO/ T AT 82 DELZBH L Tz, S3
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THIZS1 Z P2 L LCEHT IR T L0886 LOBEH TR ST MIZOER L
5. KU AT LTIAEHEE LT S2 OEHKFHE PO S2b 73 D&RHI 2 RITT 572, S2b
TEE SN E LT D,

(b)IZ P1 & P2 THEEL L CW DB — 03— SHEE O IRLBL 21T 5 56 2 7. S2
OgfEE S1 AL, S3 % P1 TEEL CW\5D S2 D= S3 DikfE%s P2 Th D
S4 LTS, S1 23X 5.5(b) T/ L 72 EBHUE A —F RV &l <7z 86 ki S2b
wEE S, ORI TIERIEN M S4 2 S3b #E LT, #EL7Z S2 & S3 0
BREZ BT 5. 7o, MbEHRE & FRFIC S1IEPL & LTS4%, S41LP2 & LTS10H
BABIAT 5. S1IC X - T S22, 8412 & - T S3 MEIRINEE & Hlkr S - iBA, (P1) & (P2)
THEEL CWAEH T /T MIK T END.

(I 82, S3 L S4 MFEKFIZHEE L& % ~7. P1 THDH S1 A S2 %, S4% P1 TF
FLTWD 83 NifED /= P2 Th 5 S5 BPEIRLIRZAT 5. S1 & Sb LM & Fky
[ZS1ITP1 L LT, S5iXZP2 L LT S3DEHAITY, S3DllEZMt L, HIALMHATT
9. ZIZT, SLIFIREIUEA —FR L fillr <47z S6 I S2b L@ <, KIZZ D
FUCHEIBRPUE S — KU S5 23 Sdb Z#EEN L TV D, & 512, Z O UCHEART— % k)
LTy S1 kI 83b ZiEhi 32 & O ICHIMEAM TN S, S1 A% 83 Dl & [RIEFIC
S1iZPLELTSs%, S5IEP2 L LT S1IOEMHARBTS.

AFATIE, BEHARY— NI ZEHEY — SOMWEEZ RO Z &0 D, FEXG— 3
— R EEIAT D 72O B — " E B L TV AGARE 2 HND. (DIC S2b %)
LTW5 S1 Ak L7236 2~ 7. P1 Th D S6 1% 2 OREALTIEIRUE 23— ARV & f 7
Eiz7= S1b ZEN L, Fh & RFEHC Z OREE TIHRIEN —FEK S3 726 S2b Z it
BT 2L OHEEITH. 22T, S2b DV AT AT —H L File h— N EIZRFEEN TN D
72, S3L OB ARE L 72 5.
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Priority 1: P1  Priority 2: P2 om—=-

;'2'6'. (5%1‘01 1S3bi
] ) N
b Sl . Co«:\"@p 91 | P
86 |'---." = ~.
[} S2by*. A e
Y Smmme! ! P~ <
i< S6 | P2i [Pl .
SD “ S4 «> S?’ : (}Tz’).,_z"
(a) Trouble mn one server ___\ —1
? ) S5 == -
S4b; (F2)
:'32 R Control N T
D— = S1 to @) (¢) Trouble 1n three servers
Y
* p2} |p1 o= A
y i Slb' (Pl)
S5 : -’_’ .‘-F-l'.‘.
\f S4 {®2) S6

"

-

{S3b!
[
1

-
.
.

-

(d) Trouble of the target server
(b) Trouble in two servers starting the virtual server

X 5.10 EFHERISY— HEREDE IH 71k

FEBEH L D= NV ZAT AIZBWT, VAT ANO N5 LL EO Y — S5 R %
TOMERITIEFITDRNEEZ LN DD, RUAT HIED XD RGEIZHB VT AL
ARECTH DH. HIZIE, FEARY— N6 5 5 BRFRRICHKE L7256, B#L Tnwb i
—NREE L2 — " OBRE AR IR T 272012 5 R OMAE— N ZET L, (EIP T RL

ERETHZEICLVAREE 2D, 72720, Bl L TV D — S8 Z kL ATRE & 72
L4570 )V —RAERLTNDZ ENGHERD.

B 5.11 12, X 5.10(0b) & (IR L7REED & F B G— SMEIH L 723558 OB FIE

oy, WA THFENT PL & P21, HIHLZEESGY— 30 Executer ¥ A7 ATk
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LT, P)TUHZIT- CWAEHY— N Flag 7 7 A VEX[ETHZ & Cled L= EH
Tur T hERT. QD82 &L S4EFIETLE, WATHEN-PLOT 0T T AEELT
T AP — N S2 T PRI G — N 84 FIZHB W T, S21cxf LT P2 CHEMT A s 5

LEFEITISED. £, TOEHGGRY— R EICBWT, S2 LAk LT P2 0EH 7 o

77 LEFIT L CWEGEEIIMEILE S 5.
Priority 1: P1  Priority 2: P2 !@1) Suspend S2b
Vot : 1)—=P1
1S2b} |1 . 'SZb, S1 ‘_({)
---of '~ ot M R, B
~al i N
S6 / ‘ S2: Recovery S6 / ‘ 52
P2} [P1 — @i Ly,
: i e Start P2 on S4
[P1]: Terminate P2 on S4 | ¥ ," : o
I P 1
fs3by L@ LS
S-mmst Nemas [P2]: Terminate P1 on S1

(a) Recovery from server trouble (Case 1)

(P1): Suspend S1b

mmmn, P £ S1: Recovery £, (Pl) , S1 o,
v (PD = 4 3 {S1py —-PL: )
iSIby, - . AS2bi ———p iSIbf 4 (Pz) N f.z,ti

s-,.-' DA (P2) ‘~ s \--,-- s.,.-- ", S py
S6| — P, |s3 S6 fﬂ .
I 4@ """

P1]:

: Terminate P1 on S6 Terminate P2 on S3

(b) Recovery from server trouble (Case 2)

X 5.11 EELIGY— NE H % O XL

@)1z 82 & S3 M [AIsfE L, D%, S2DLNEIH LS54 77, (PDIXS2 & S2b
W2 LTIRAB TP 7 R L A DAL 24T\, S2b 22X R4 4. S2 b ild#) L7~ P1 0%
BT 7T AF 842 LTS2% P2 TEHT A u /T Axiiisd, S1 % P2 TEHL

LTWb7a /I a&xElT 5. £7-, S3 % P2 TEH L TWA /I AbEllxig s
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BN, BEIHREFTH D Z & LEILBEIZI TRV, 82 nH#E Lz P2 OFH 1
77 5T 81 ETS4%PLELTEHLTWSY 0T L5EILTS. Z0%, HIHLHE
REEOPIFEBIRAED PLIZKES.

()2 S2b ZHEN LT\ 5 SIS L, Ttk S1 MEIHL7z8A%Rd. (PDIXS1 &
S1b (Zxf L THEAR IP 7 R L A DML EITVY, Slb 29 A2 K95, S1 b L7z Pl
DOEBT 07T AES3 ETS6% P2 L LTEHLTNWS YR T LA%FEIETSH. S1H
EENL7-P2OEI T 07T A1ES6 ETS3%#PLELTEHEIHL NS0T AEEIET
%. HIRLIREEDOPL) & PZZNENEERAED P1 & P2 IZREAH. 22T, S2bI2H

LTI 2 BB L, S1 bR ST S3 o DEMREEL LT 5.

54 P2P AXY—NEEBI AT LOBERERE & UZ O
541 RERIATLDERS X UHLH

P2P H M Li- ¥ — NEHER S X7 AOHKEZ K 512 17T, ERY AT LT
B — SIS — N L 72 % Mail, Login, FTP, Proxy, Webl & Web2 0 6 A,
Filel & File2 +— 2R 1HBF5, 7547+ 14, 1000BASE-T & 100BASE-TX @
HiEE AT 5L —42 11, 1000BASE-T O AA »F > 7 HUB 7 1 #5& 100BASE-TX
DAL v F o7 HUB B 1 BN SIS, 2 2T, Filel — 3% P2P HRH— NV EE
VAT LATHEML, File2 — N3 — R BHAIHEHT L. R AT LDORy FU—
JEBE LT, R E LCTH—HMOXy N — 7 BEHEEICKI LT IA4T
YRMOLDOFR Yy N —JHEEHES 1050 1 E LTWS. FEEHY— N L Filel —/3 L
NFS ##c =41, X 5.3 T/r L7z Executer 70 77 ANA A P —/LINTW5. £EFHY
— /N[ E) & AR Executer 70 77 ANHBENE TSN, v —Lx U TIZH D Flag 7

TANDODEREERETS.
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Switching hub
100BASE-TX

Router
1000BASE-T/
100BASE-TX

File 2
(Service)

Switching hub
1000BASE-T

| Shared arca |
» Management program
* Subprograms
* Management files
Group, operation, separation,
trouble, real server condition files,

Web1 — Web 2

~ and management data
S N s

Manaeemont . ) Nk S}'stelll log files
and target servers File 1 (System) "~ |- Virtual server system data

X 5.12 FEBr 2T LDORERL

Filel = EOIF Y TITIKEHY — AR FTT D00 ER T 0 7T L, 77
12/, K56 TrLE Group 7 7 A /b, Operation 7 7 A /b, &4V — Nl &y
(2 X415 Separation 7 7 A /LX° Trouble 7 7 1 /L, Real server condition 7 7 A /L,
5.4 TR LICEBT — & 3 KO E B — )MERT 5 System log 7 7 A LW — il
FEREIZZ DY — SRR ZEIH T 2 72O DAY — SHY AT AT = PMRFESN TN D,
TR AT MZBWT, FEHY— LD Flag 7 7 A /L4, Filel — 2L - TERE
TIXHIBRAEI TSNS, BEY—"Oou—h1x ) 72 Flag 7 7 A VIMERSND &,
Executer 7' &1 7' A% Operation 7 7 A /LICh L SEXEH T /I LEFITTHE L BIT
R 7' 0 75 L —REMET 0 7T Db b7 7a s 7 A3 T35, %
D Flag 7 7 ANADHIBRSND &, TRXTOEHRT 0 7T LT 70l T LAxEILT 5.
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ARFEBR L AT ATIFAMAEIZE LT UNIX @ sar 2~ RZEH L, — SEARREER
FPICERTE 21TV, BEGIRFIZIXM 5.6 T/k L7- Real server condition 7 7 A /L % ff
DIRREIZ LTV S,

5.3 ITFEERT AT LOHER, HAEEE & L THY — DR LY 2T LEERF O
ER 2. RV — N6 BT T X TEEROIEAR T, CPU I% Intel Core 17-3770, AR
P—ROEE & EE L TWEEAE Y 1% 8,192MB, ALY 7 k=7 (2iE Linux CHEAER)
R S D KVM 284 5. #EHY — T CUL SRECEMESE 5720, AR —
I7 4 AT VAT A RURFRSHRVIREECTEEI T 5. Filel %—/3% CPU (2 Intel
Core i7-4770, WF ATV (L 8,192MB &7 5. {IAEH— 1%, CPU %% 1, A€V %
2,048MB LFEEL TS, £ —1D OS ([Zix—SH? 0S8 L LTRASND Z L 23%
V CentOS @ 64bit ffia A > A h—/L§ %, FEHEEE L L TEI—OREZRTH, 2
AVHITHGE % 10 [FT o 7o R OFH)E & 3%, R 0 FERNIZIL UNIX @ time =~ > K%
AT 5. FEY— A ORBFME Trs & L, 56.67 1, FHEBIMNEZ Tir & L, 58511
Elpolz. F£i0, BEHMEV—A"OFRy N7 BNIEFRICBIT D3y U — 7 FAA R
1£0.01 B & 72 odz. — B XFERH The |32ty — A DMHIZ L > THRAR Y, FTP
— 1% 0.06 7, Login #—/3% 0.23 #, Mail %—3% 0.36 £, Proxy %—33 0.59 # &
720 Web Y—/ N3 1.59 B & 2p o 7o, AR — N2 W T, @ ORI 42.84 BT
A RARRED O ORENIRFRH] TV 1L 4.67T & rolc. ZORREIY, K27 L TIEH
— A BERETE IR 238 1T 2 A8 — SO B RF[#] &2 JiiE 3 2 72 0, AR — NS A
VRIREEDO FFRHESE D, T2, KV AT ATIEEHN S — OB FERE %2 Tim
L L, 10.00 7, BHEHIZEY— Oy NU—7 PRFEEHIBIT 531 v b U — 7 AR %
Thd & L, 2.00 %, ¥—E AT D ERFGHEH Tsw id The DRAIED 1.59 F X
D 3.00 ¥, FHGRI— DS EEERRIEHIWTT 5 BRI 2 The & L, Tir O 1.5 fi%
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ThH5H 88.00 b LEEELTWVA.

# 5.3 EERI AT LDk L OHECRRE R H

. . Management server File 1 . . Management server
Specifications (Target server) (System) Characteristics (Target server)
Tntel Core i7-3770 |Intel Core i7-4770 || Start time (s) Trs | 56.67
CPU 3.40 GHz 3.40 GHz . o -
(TB:3.90 GHz) | (TB:3.90 GHz) [|Restart time (s) Trr | 3851
Network 001
Memory 8.192 MB examination time (s) .
- Service Tse | 006 -
Hard disk SATA 2 (7.200 rpm) examination time (s) : 1.59
Virtualization 7 st :
software KVM153 Characteristics Virtual server
System postfix. sshd, httpd, ofsd Start time (s) 42 84
software | vsfipd, squid Time to activate Ty 467
oS CentOS 7.3 (64-bit) suspended server (s) )
Setting parameters
Specifications Virtual server Monitoring
P interval time (s) Tim 10.00
T Network examination
CPU I time (Disconnection) (s) Ind 2.00
£ / Maxi iting ti S
Memory 2.048 MB Tor serice saambiaion ©) T'sw 3.00
. Maximum judgment .
0s CentOS 7.3 (64-bit) time for restart (s)| £ 1¢ | 88.00

542 EEXNRY—/\HEFHOREBHR

5.12 TR L2 FEBR Y AT LD Mail & Webl — "3 BA1TH FTP — N2 b T 7
VBT KB AT .
FIFERE2Y 5 BRGHIFIC Y — B AT r 7T A0k Yy NU—2 12T 5 T T V& HEL
T2, TNOORLICET HE IR AR L, ¥ 513 (TR, A3 10 B1T-

TR R D) fE

ET5.

Bt bR 2 10 L L, EBGY— N FTP (2 L CHiH

T, 7I7A TV RO T 7 EARRVIREET, KE Y

— /N FIZHBWT UNIX O stress 2~ R2fEH L, A & LT Login H—/NZ1% 512MB,

FOMDOY—NZIT1IGB D AEY ZEHT 2L OICHEL TS, H—ERIZETLH T

Tnix, FTP r— RO — AR 0 77 AoEIEZ21TS . £72, Xy FU—2ZIZET
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5877 0%, FTP =2 fE#8 Eoids vy N U722 LIk EBT 5. M
AT LI, T TUE S, St2, Ntl & Nt2 0 4 A MEE L, Stl (3 Exgd—
CBNWTH—ER T r 7T A &EIEL, TROFHEE) CHIBAEERSE, St2 1320
EETITEEREETHY, EEHGRY— "L HEET 2 2 L CTEIBATREREGS, Ntl 1X
BRI G Y — 2 BERICHESE L7256, N2 XEEGR— "Ny vy T LTz
BaedH., 22T, Ntl %, b—"OBERENRE LG —"EHEN Y vy b
RE TRy, 2OV —R"E2HEEHT5Z LAMEL WD, MIERFICEL T, W
— A SHEREDE IFREEI LAY — N K 0 = EREZ1E IR T 5 £ TORefH], FEXISR Y —
NOE AR NI E R — AP EFIRBICEIBT 5 F ToORlZRL, 7747 2 MZ
BIFL7 72 AGWERIX Y 747 b 1 BRERTH— NI LTT 7B AZIT,
ZNRYW SN TOBEIET S £ TORF 27T, FREE LT, P — SHEREDE IH K]
B L OE B GV — " OHE IO F6 TRIAY 2T A0k L T\ Log 7 7 A
AP OREFEFZRA LTV, fFEINCHENL TR WEUEITERIM AR L, fEINCH
FNTHUEIEER 5.3 T8 LI HERSCROEE D O T 2 TilfiE 4775

— SBEREDE IHEEFNIC IV T, St2 @ b 7 7 UWcxtd 2 E IHRRTIE 762f, Nt1 o hZ
TN D E BRI Thif, Nt2 O b 7 70U+ 28 BRI Thaf &9 5. St2 O k
7 TNAHEC BT 5 E— RO Regular mode — Service recovery mode — Backup
server mode — Target server recovery mode — Regular mode & 72 ¥, 752f (3 —E A D
HLH A M N4, Service recovery mode (23 TH— B AFHEIZIS 1T D R RKFFHIER] Thw 35
J Ot Backup server mode (23317 A RAES — S OEBEIGRH] TV RN ERREREFE L 720, TH
fEiE=(G.10)TREINS.

Ts2f [s] = Tsw + Tv (5.10)

T652f O EHIEIZ 8.56 b & 72 FHIEIX 7.67T R & 7r o 7=,
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Ntl & Nt2 O b7 7 AREICBIT 5F— FOFiLiE Regular mode — Network
examination mode — Backup server mode — Target server recovery mode — Regular
mode &72 V0, Thif & Th2fi3xy MV —7 B ZMit#%, Network examination mode (Z
BWTxy U — 7 AR Thd 35 X O Backup server mode (23517 2 (AR —/3D
BB TV AR ER L& 20, TRIEIZRGIDTRIND.

Tnif [s] = Tn2f = Tnd + Tv (5.11)
Thif OEJEIE 7.47 7, Thof OFEREIL 746 L2, & HICTHIIT 6.67 &5
7. Y= SEREDE IR IV TIE, HIERFM & IR 0213 1 #oA & 72 o 7z,

FTP % — OEERFFICENT, St1 O &7 7S+ 2 IHREIT T61t, St2 O~ 7
T MK T HEIARERDI 7528, Nt1 O k7 7Sk A28 IHRERIE Thit, Nt2 O k7 7L
(R A AR That &9 5.St1 D b7 7 ARIZEIT 5 — ROl Regular mode
— Service recovery mode — Regular mode & 720, 751t i3V —E A DR & ik,
Service recovery mode |ZBWTH —E (LT m 7T A fid#) L, £0k, H—EAH
FEEIT S Z L b — B AR The N ERMRRER L 720, PRMEIZN(G.12) TRE
ns.

Tslt [s] =Tse (5.12)
Ts1t OFEANEIE 0.31 B & 722 0 FHRIEIL 0.06 B L 722~ 72. St2 @ kT 7Lz H W TIE FTP
P—NEHEBTLZLICEY, TV — OV - ABMIREEZEIRT 5 2 &0 6 fHil
B O Trr 23E £, FPRMEIINGA) TREND.

Ts2t [s] = Tsw + Trr + Tse (5.13)
Ts2t DFEAMEIE 62.98 Fb & 70 0 THIMEIL 61.67 B L 72572, Nt1 D F 7 7BV TR
HAFIRRIF 23 5 BOROEIFIZ FTP b — "2 \{EH I EL 2L b, Xy MUV —7 R I T %

Kith4 % £ Tl im/2+Thd ORI A ZE L TWA 720, FRIEIZRG.14)TRENS.
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Tnlt [s] = Trr + Tse — (5 + Tnd) (5.14)
Th1t OERIEIL52.61F L 720 PRMEIZ51.57TH L2572 Nt2D k7 7 /LB W TITFTP
T — S L ENIRAE DI T 5 e KEER Tre & E O — SOEBIRER Trs 23& 4, Tl
HIZR(5.15) TR END.

Tn2t [s] = Tnd + Trc + Trs + Tse (5.15)
Th2t OIFHIEIL 146.76 B & 72 0 THIMEIX 146.73 B> & 72 o 72, FTP ¥ — D& [HRFHIC
VT, JUERRR & TR 0K 1B L o7, St2 T FTP H— 2 HE#h L, o
= AEREEZEIRT D Lo — NHEBNRRH Trr DR KE V. Nt2 TIZFTP
— A\ ERENRECIE AW 2 & AR, WOL 2 L TEOY— "2 EET5Z LoD,
ZDOWMEREAT D 12D DI KM Tre & — SORLENRERE] Trs OFBRRKE N ERDM 5.

22T, B EREOE AR KOV FTP Y — O BRIV T, SEHIME & T HME
K 1 BREOENRONDA, ZOZRETTHEOMEERITE F TR 1 AR
THRTTLHEIEORFHPEBEL TNDLLEILND.

I I7AT 2 v HOT 72 AGIEIRFRIC W T, St1 O b T T uicxd 2 Ui R 1T T,
St2 (% 782¢, Nt11d Thlc, Nt2 (X Th2c &3 5. £ LN O UIWRF X AL M R (7im/2
+ Nim/2) #&te. Tsle O TEIZA(5.16), T52¢ O THMEIZA(5.17), Thle & Th2c DT

B IER(.18) TRENS.

Tslc [s] = Tslt+T1—m+Tl—m (5.16)

Ts2c [s] = Tst+Tl—m+T1—m (5.17)

Tnlc [s] = Tn2c = Tnd + Tnlf + T‘—“‘ + “—“‘ (5.18)
ZZC, Tsle iZBLTIE, ESULMMRRE R O®PHLSMNI R v N U — 7 R, T — B AR

FOH—EAFEHOLHNEGENLNLENEDOEFHI I BRI L 0D, Tsle DIFERHEIL

5.36 Fb & 72 0 THIMEIL 5.06 £5.00 F, T62c DIFERIEIX 18.24 70 & 72 v FHIMEIX 12.67+5.00
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¥, Thlc OFEAMEIX 13.73 B & 720 FHMEIL 13.67£5.00 B, Th2c OERIFEIL 14.14 7
L7220 PHNEIE 18.67E5.00 b L 72 o7, WD b T T BN TH T 7 & AR O

FERMEIT TRIRFH OFEMHICE ENTWND Z ENbND.

Priority 1: P1 Priority 2: P2 §¢]: Service program trouble

U . (Recovery by service restart)
EFTPbE Mail QA St2: Service program trouble
'\__.. ..... 4 (Recovery by server restart)

' e, Ntl: Intentional restart of target server
Login| (Web It p2 Nt2: Shutdown of target server

Value : Measured time (s)

Target server: TP (Value) : Predicted time (s)

Trouble list Recovery time of |Recovery time for Access disconnection
server function target server time (Client)
Service Stl Ts1t 0.31( 0.06)| Tstc | 5.36 (5.06+£5.00)

programi Qe | Tsar | 8.56( 7.67) | Ts2t | 62.98( 61.57) | Ts2c [13.24 (12.67+5.00)

INt1 | Tn1r| 7.47( 6.67) | Tue| 52.61( 51.57)| Tute |13.73 (13.675.00)
INt2 | Tn2t | 7.46 ( 6.67) | Tn2t |146.76 (146.73) | Tuze |14.14 (13.67+5.00)

Network

5.13 1 AFERHCIS T 218 H R O EHIME & 33

ZIT, K12 TRLIEBERICE DG Z £ 5.4 12~”F. X 1.1 TR L7z TPUCELS
IZBWT, a2 X MoK L, TWRIEEIT> TWRWY =T E 7 7 ARRE LTSS,
DOEFES —NHEOEIRRRKD L. F2T, B S— NHEEZEIIT 5 HFRAER
Sk E LT ZITY . WEkFE LT 41213 5.13 (R T EHE G — N DOE [HIF
Mz, WHE VAT LELTO tplFT—SBEREDE AR 209 5. THIIZE BRI R Y

—AOEIRRFICB T 2R RMEEZEH L, ZOETOMRTAOBM= (Conventional
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sysytem) % 0.5 &9 %. F£7o, BEHFRCKL 2B FEOLE (Improvement) % i(2.10)
THEINT 2.

St2 O k7 TILOEGE, (KT ROBE 1T 0.70, #2227 OB @ (Proposed system)
13 0.96 L720 37.14%DEENALND. 12, Ntl O s T 7 ADOEE, (EkGORBH
i 0.74, MEFXOBHHRITL0.96 £ 700 29.713%DELENRA LD, X5, Nt2 O b
T I NDYE, TERTAOBEHRIT 0.50, BETAOBRERIL 0.97 L7210 94.00% D E

MB BTN D, /RS AR ST U A~BB =R O I B TIHF IS @ WEALMED TR O

bhbd.
# 5.4 #REFNC L D2B@=ROUE
4 . N\
St2: Service program trouble
(Recovery by server restart)
Ntl: Intentional restart of target server
9 Nt2: Shutdown of target server y
Conventional | Proposed |Improvement
system system (%)
o |St2 0.70 0.96 37.14
Availability [Nt | 0.74 0.96 29.73
Nt2 0.50 0.97 94.00
Average 0.65 0.96 47.69

5.14 |Z FTP & Webl ¥— 30 2 BRI EIZE T 2 E B 2R3, 22T, £
NEOY— N L TH—E R T e /7 LB L 0%y NU—ZIZETAH T T70% 2
BRIFFICEHER L, PLOEHY—THD Mail & — "B LUV P2 OFH Y —/TH 5 Web2

P—= K DI — B O AR 3 L O DT DI L 7o RS — D R 2 7=
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. ARART— SO RRBYRER 1Y 22 RIREED B OB 2

Z 2T, Afif& LT Login & Proxy ¥—/NZ1Z 512MB, ZOfthdH— N2iE 1GB D
ARV ZMERTLEIICHRELTND. EAENOEERY — B CEEHRHIFRREHR 2 10
Bl U, BHEG— Nk U CRERHRIFE A 5 BIRRRFIC ) — B ARt 1 7T AR
Xy NU—=Z T2 7TV EHBT S, M T 7 UEM 513 TR L7z St2, Ntl & Nt2
T, 22 TIE2HEOEHIZE— NI L TENEND b T T NVEMABEDE, 91D DFE

BRAAT O . FRINCTHEN TOARWEEIT Y — SEREDE HRFE 277 L, I TR ENLTW

2 BB FARAR Y — S OB ] 2 7R .

Priority 1: P1  Priority 2: P2

St2: Service program trouble
oalniiaing e ' 1 p (Recovery by server restart)
:FTPbE' Login| | Mail ——_ Nt : Intentional restart
temnne- . ’ of target server

Ne2: Shutdown of target server
—— .} e R T L » W24 1 Value : Recovery time of server function
iwebb: . Pr OXy Web 2r- P2 (Value) ; Time to activate .

L LD - : suspended virtual server
B-Iezliul'ed | Target server: Web 1
ime (5) St2 Ntl N©2
o 11.49 (7.84) 10.27 (7.72) 10.17 (7.70)
St
11.55 (7.82) 10.85 (7.17) 10.61 (6.94)
Target 10.79 (7.15) 10.84 (8.18) 10.72 (8.06)
server: | Ntl
FTP 10.13 (7.65) 10.25 (7.70) 10.11 (7.57)
N 11.01 (7.35) 10.84 (8.31) 10.61 (8.06)
t
10.09 (7.61) 10.31(7.73) 10.25 (7.69)

X 5.14 2 BIRIFFSEEICIST 518 H R
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TNTNDH— NI St2D + T TN Z FRICHEH L7256, — WEEEO1E IH R 1L FTP

P— 303 1155 ¥, Webl H— 378 11.49 B & 720, (A8 —/3 FTPb O#LH)RFH] T 7.82
Fb, Webb (X 7.84 b & 72 o 72, 2L ENLD Y — NI Ntl D b T 7 /% [FRHCHEL L 72355,
Y —BEREOE [HRF L FTP ¥ —/37% 10.25 ¥, Webl %— 378 10.84 # L 72 0, {5iARY
—/N FTPb ORENRE#IL 7.70 £, Webb X 8.18 &2 o7z, N ZENDH— 3T Nt2 O
N7 TN EFERHCHE L2 85E, $— SBEREO B IR FTP ¥ — 348 10.25 75, Webl
Y=\ 10.61 B & 720, (RS — 3 FTPb O ®ERFIE 7.69 7, Webb 1% 8.06 f & 72>
2. WThOBAE b — SEIEOE IRRFICEB W T, X513 OFER LV ZOREREITE < 72
STWD. ZHUE, ZFEFEREC 2 BOAEY — " E2E&ET 570, £53 TRLE TV LV
BN R RolzlcbtEZLND.

5.15 |2 Mail, Webl & FTP % — 3 3 RRIFIEIZRIT 2E IR ZRT. 22T
%, ENH60H— kLT 518 TRLE N2 O 87 7 0% 3 BRIKICHEL, P1 O
WY —/NTdh 5 Login —8 KO P2 OE Y —/STh 5 Web2 F—NZ L 59—
REDIEIHIFH, D7D LB — " DE#EIRR L 7 747 MZB T LT 7k
A YJWrREH 2. AR — S OEBIRER XY A NIREED b OB 2~ 22
TI%, Affe LT Proxy H—/3N2i% 512MB, Web2 #—32i% 1GB, Login #— N2
2GB D AEY ZMHT 2 X OIZHREL T D . KV — 21T 218 [H e Il 2 fk %,
BIHTHETORMET S, T, ZRENOEEY —IZB W CEMHMBEREMZ 10 7 L

L, BEG— Tk U CREALHIRRREA Y 5 BORMIFIC N7 7 V2 BB 5. KITRT
X912 3 BRIFEDLE, AREL AT LTI P1 ThD Login H— IR,
Thd ORI AZZ L T Mail 4 —"OHEZHRIE L, 512, Thd ORHZZEL, TOEL
R LTS, Z0%, FTP H— NZxt LT P1OEHT 0 /T A5FTT 5. 2071
77 JZHEWT Thd ORERIREEZIC FTP Y — Ol 2 M4 5.
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T SEERE DR (AR, Mail $—/3728 11.17 £, Web1 $—,37% 11.39 £ ¢ FTP #—
N 9.95 B & 720, ARV — X Mailb O #EIFEEIX 8.50 £, Webb 1% 8.50 #, FTPb I
136 Leolc. 747 FTOT 7 & AIMIFEIE, Mail 9—/372% 17.59 ¥, Web1 ¥
— 3R 17.99 BT FTP #— N3 20.71 B & 7e o 7.

ZIT, X5.13 ORERE T D LAY —SBEREDEIHFFR 2K 4 R R-oTED,
AR —"ORERFH EHE 5.3 TRLTE TV LV 4ABELS o TWD. 2k, R —
NOEEBRH NSRRI lzw L EBEZbND. AR — S OREIRFFIZFB VT FTPb 2549 1
BEONOIX, 40BN TEORBILIENRIAEIND Z 0D, ZOFERY NDRL 2o
Tl EZOND. 5T, 7 T4 T2 hTOT 7 & AYIEEERK T Mail $—/3& FTP

PN E OFETHFER LA DOEIC LD bDEEZLND.

Priority 1: P1 Priority 2: P2 Login (P1) Tind: 2.00 [5]
o = ~ o 1
. Recovery operation
FFTPbE ] » _ Mail | R
Yernrs!  |Login > 1 Tnd, Tnd
J— . \ —L iExecute new .
1 | 1
Mailbs Pl i management program
‘-- - P i :
e TOXY v Trouble ! (Trowle
}‘7’2‘_,‘— E detection
o > , b l Y
1Webbi Web 2----;)-2--*'“ 1 FTP | | | | >
Yt I I nd ! Tnd IRECOV?’TY
operation

Trouble: N2 (Shutdown of target server)

. Time to activate . .
ar | Recovery time of Access disconnection
Target server server function (s) S‘ﬁf&'ﬁ‘;‘imr (s) time (Client) (s)
Mail 11.17 8.50 17.59
Web 1 11.39 8.50 17.99
TP 9.95 7.36 20.71

5.15 3 BIRIFFSEEICIS T A 18 [H R
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# 5.5 ICILRAUERR Z LT 5 L CEIAR Y — S OBHIIE LT PR FEY — D&
AR d. RUAT MIRL5LITRT LI, BEHME Y — O BEIKAF L2 WiER
ERALTHD. L, FEBrY AT AD Filel —30Ofl4k (0S T CPU 27 #% 8

LRk TR F7 IR & 512 NFS #5552 256 15 (32X8) £ TICRET D DS KA
LR DT, EERR— ") OE R — NT 256 B E TICERGEIT 22 EDRLEE L. 7
ZHXE “P2P” L L, fEkHAE LTI 1.1 TR L7 TPUCELS I2BWT, 2T A RO
Btk b, MRILZIT> TR — STl SN D — "V X T L% “CS” &L LTRT.

REGTNTAK 2 BLUEDN D OMERR & 72 D T2 OB R R Y — N 2 B bR T 5.

# 5.5 ThiiES—OBHILE

CS: Conventional system

The number of target servers (n<256)

2 3 4 « e n-1| n
CS 2 3 4 « e n-1 'z
P2P 2 2 2 . . . 2 2

SIFEB R — DO BEUIG C TP ES— OB LE L THNT 5. P2P 1%
FhEOH — & UTREY—ANEEHT 5720, BEHMNR— OB U T H%E
P "OEEITEM L 22, 72720, P2P XA D File 4 — % EHT 22 L0056, 20
File =\ L7256, BEARY—"OEFHNTE 2%, £Z T, 0 File ¥

— NIRRT 20ER DD, ED7, PP ITEHENSE S — OB fRR< 2 50
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WRBEZHEFRFL WD, 22T, PHWAEY— OB L THIERITE< Y, BE
HLUTHAEENPRTERE R EOE a2 ZA b aBIclpl L TE< s, BlxiX, €0 File
P—"% 2 BT 100 T, PHAES— %2 1530 FH& L, BEXGY— 728 100 &
OEITIE, P2P ITWMIFE 7213 T 2,900 FHOa X F a2z Z &N TE, b, &
BICHBI LIZER 2 A R MR 2N TE D, DLEORRNG, BEGTAUTERTTHUC

a2 FEIZEBWTHEMENRO b D.

543 9347V T RADEE

KU AT BZBWT, FBP— Y AT 55— 4% Filel 3—I2, 2—¥F—% %
File2 % — NIRfF SN TS, ZiUE, BEHY— NI FA T U binbT 7B AR H 5
HIZBWTYH, FHERY— OERBZEIHT 572 OIS RE 3 2 AR — SO B RFfE ~
DEBEERL THEDITEBEINTWD., LrL, KVAT LAEZEBEBT DT
HEZHEL TR RLERDHD. 5.16 I[ZfAR S — N Z i # T 5 FE Y — KL, 7T
ATV NPT 7B ADRD D5EIZBT IR — SO REIFH~DOREE L TRT.

I 54TV SDBITEEY—ATHD FTP b — NIkt L, ¥V ruo—RERiE7 v 7o
— K77 8ABLOCPURIZ L 58/ A2 52 5. FTP h—NIZkB\WTHF v orr—REB X
VT v 7 u—RIZBF 22—V T =2 ~DOT 7 ® A, KIRT X 52 NFS 8kt L
TFile2 =27 782305, £, AV —"ZEHTL5EI2E, HITRT LI
NFS #fi &% H L C Filel +— N7 72 AL, £ ZIREFESRTODEIEY— S 2
TLAT—HEMHAL, FTIND.

ERICBWTH Y —FR, 7y 7 r— K CPUIC LA E 5 2 T2 IREEIC WL TR
= OB ZAET S, Fvre—RET v 7 r— T 108B OF —# 50 fE %A
RRZT 78295, £7-, CPULHETIX 108 [mlDOELEIEHE & 50 E[FRFICFITS 5. 7 74
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T RINDDT 7R ANRWGEOREIFHIL, R 53 ITRT IO WIT46THERD.
Aorn— KX 28ME5 2551003 4.828, 7y 77— RTiE 4798 &7 CPU
WP TIL 6.78 b L g olz. B —"DOEEEHAL T, FUvorn—FBIXOT vy 7r—F
B L TRFTEEN 2, CPULRIZ L8 L LTUIN 2 BoMmMBE 6D, L
L, = "HEOBESCY — U RAT MEERFOa R Me L2 BET L &, 2O

7R L3 2 B,

Access
Download : 50 simultaneous download accesses of 10° B

Upload  : 50 simultaneous upload accesses of 10° B
CPU © 50 simultaneous processing of tasks generating 10° random numbers

> <
e N NN

Aceds Virtwal |4 -2
Access firtual | Y « \
-Download server "\ User data ‘.!

-Upload (Webb) / Virtual ge_n?e-i“l Filo 2 Virtual server
-CPU | el \ system data ; e = system data
it (Service)
Client FTP \ / File 1
NES (System)
> <
No access | Download | Upload CPU

Time to activate ) )
suspended v 4.67 482 4.79 6.78

virtual server (s)

5.16 H— NAMIZ K DAY — SO B~ D R
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55 F&&H

= NEHY AT MZBWT, — RIS TV D=7 T4 7 R AL P2P
FHAROENER L, FIHALRS—OBEIENCE T 2EHOARICHENT, P2P AU
BAMERSH D Z R LT, £, P2P FRITITER T 0 7T LAO5HUIC X 5 EBLOEME
{ERE BRI R Y — ORI OMEI W THEALNH L Z 2R L, ZNHLDOXKE
i L7z P2P A A — NEH O AT AL L.

BIER VAT DEWET HT-DIZ, EHT 0T T AO5BIZ L DEHOEML 2L <7
DI Executer ¥ A7 AZBAFEL, TOMMRHEELZ /R LTz, £72, HEY— OEELHE
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Development of Peer-to-Peer Method Server Management System

in Virtual Server System.
HOAMZRE, AERDEDS, KB, A

2018 4F  E I HIEEFESRA NS, FHIHAUE B-6-13.
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32) = NEHEEN Y AT LDOBAZIZOWT.

Development of Server Administrator Training System.
JEAET, A, AR, TEKBEK,
2018 /F  HEFIHFHBETFSHREGRE, N CE B-6-14.

33) AR — T AT AZEIT D Peer-to-Peer YV — NEFH L 2T ADRFE.
Development of Peer-to-Peer Method Server Management System

in Virtual Server System.
RS, FIAMIE, TEAKBR, AEE, FE)IEXA,

201845 H19H V7 T xT AL ETITARET Y o THF3E4.
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43

F1. Y—/ D&
(8% : http://avance. avai |-tech. co. jp/avance/avance_01. html, Aug. 2017.)

K= F = A v U RFEPIT MG T, N— N7 1 27 OFMIERIT 3%,
—NEAERT DEBEITKTT D N— R T 4 A7 OEFERIGIEH 30%MRE LB STV 5.
ZOfENE b EICT D L, UToRITLY, = "BHOFEMERERITN 10%EEZ 5
5.

30% : 3% = 100% : X

x=10%

FROKET 5 BOI—"2RAT 256, 1 EFHOBICWTNLDOY — D=y T
TIEEICES T OMERITLIT L2 D.

1- (5 AR N— Ry T EEICHEE LR VSR )

=1-(90% X 90% x 90% X 90% x 90% ) =1 - ) 60% = FJ 40%

F2. H—/\D#EAE (B : http://q. hatena. ne. jp/1259636067, Aug. 2017.)
5]z 1, Owltech Seasonic FEJi S12 ENERGY+ U — X SS-650HT SS-550HT % f5i] &
T 5L, O MTBF (CEEIEERFIFE) X 100,000 B (25°C) THDH. 10 AOH— 1%
24 R[] 365 H B S5 &, 1 - CIFIE 87,600 FEfE] & 720, EFio> MTBF Tt 1
AT 1 BNEMET DR H D 2 L LD, Fiz, 100 BEOF— N ThiuL 1 4FTIHIES

876,000 B[l & 720, 4EITKI 9 BOY— "N HlEd HHER L7 D,
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F3. —/\#fE L ZEDOEHHEEH
V= BFEIZEH LT, v—"E%E NGB, VY= OERE 1, VY= OEIALE 4 &

L, HOIIBmIc L 27 V2 X F3.1 12k 7.

(N-1) A (N-2) A 21 A

°°° ........ oo

N: The number of servers
A: Failure rate of server
A Recovery rate of server

F3.1 Y— \fEBIOMEIHET L

RAERER p(IZLL FORX L 725,

o) ol 2] o0 w
1
p(0)=— NPT (t2)
2N -mil

Y= OWE IR Fu i3 T e 720,
N
Fu=> np(n) (£3)
n=1
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PR IRR R IZLLF & 72D

Rt = Fu— (f4)

LURICHRAT LT/ R A M F3.2 10T, @IFV— " E58%E 10 5L L, — "OlgEEs ]
B LIa OFEEAEEZ R L, O — a8z E Licha oA EE 4R T
(@) TIE, WTNOEIRRITIBNT S EER L A L COREREAEMT 5 2 L 3bo
5. O THY—AEEIS U TEISESEP ML TS, £, (@), e bicth—nA

DEIARPE VG AT, PHEEGENES 25,

102 T 102 T T T T T T T T | T T T T T T T
N=10 A=0.01

Average number of failure server
Average number of failure server

107
10'3 1 10'3. TN T T T T T I T A T N O T
107 107 107 1 510 15 20
Failure rate of server ( A) The number of servers (V)
(a) Failure rate (b) Number of servers

F3.2 “FHY— \ElEAEE
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F4. MSBS [CH T 5 BKRERLHET HSLog 77 ML

BT R — NI M T TARREAE LGS, REEVAT NIHRM L 7 7 VO
R — R E BT 272 OITEE T 2 5B — S ORI E&2 2 DRZ L L BT
System log (Z5t#kd 5. FTz, 2.30) T/R LT BRI R — N OEIBIEEEIT O Ny 7
770 RV a7 ORI S ZED Log 7 7 A WMIZREKT D, Ny 7 7T 0 RYa 7
Ko TRigkESND Log 137+ 7 7772 RV a7 nbod Log & XAITE S X 9 ICHEIHIZ L
FH L7 AL TVWD.

FEERICHBWCERNCHETT 2 Log 77 A LONE, H— KR AR & 4 Bt g —
NOBIAREB L7 T4 T > MBI 53— T 7 & 20U BT 2 F2I07 150
DWTRT . T2 TO System log 1ZEBRH TH 5720, EEHRIRREIZIB W T 1 HRRT
BUEZ N NB IOy 7 7700 RO a 70 b OfREMREZHFOREICEN TS 1 PR
T “Wait” ZH 3551 LTWD. 7747 2 MIEBIT D Access log 121X 747 >
MRS — B R Z R T 5 — NZRESIVTWDEARIP 7 R L 223 LT 1M T
TR AEITV, OV —ERBHLRENESRESND. 2D Log OIERICITIEM R —E
ZARBLIRAE A AT 5 72 [X 2.4 TR LT Expect 710277 ASFEEHA LTS, 754
7 R TOD Access log (21%, —EAZRMETE H2RETHNITAT —F 2 “OK”, H2H
WRTHIUTAT —F R “XX” BRI & & biciigkansd. %Y — N Mail —
NT, 2O IP 7 KL 2% “IPR”, Mail — OHEREAEIHT 5 72D A3 2 A8 9 —
NOIPT KL A% “IPV” &L, ZOMMEIP T KL 2% “VIP” &L LTW5.

IR, EHMRREZ 108 L L, ZOBIARN D 5 R I B G Y — Tt
LCH =R T BT L03xy NT—I D NTTNEFET L. —ERZETS K
7 7 WX, Mail — D% — R g7 1 7T A postfix £ 1k, xRy NU—ZIZBT 5 b
Z 7MW, Mall h—"ZHEHFEIE vy N UTH5Z LKV FHT .
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B F4.1 (2 —E A7 0 77 LOFEENIZ LY b — AN EIRT 5258 277
System log T, BEMRMIBREFHEINO 11 B 10 4y 25 I EEX S — R EOH — B R gk
7’1 77 I postfix 1L L, 11 FF 10 43 31 FICE BRI G — DR v U — 7 R HiB1%,
P—ERAEFEEHRHE L WD, BENSRY—"OX v MU —7 & iM%, postfix & L
BL, 2 DREE%ICT— A RRIREBOBRERZ1TVY, 11 K 10 43 34 BT — B AHRED
ERPfEREINTND., 22T, —EAMRENEIH L7-REZ) “11:10:34” L ¥ —E 2D R
WA U72REZ] “11:10:317 & OENERRN G — SOEIHRHEZRL, 22 TIE3ML
725, T4 T FTO Access log TIE, 11 HF 104y 25 I —E R &2 F 5720127 7
TALTCW Y —"ORFEERHL, 11105 34 I —ERE%Z1F 5 2 E R AREL 72

STWD., ZOENI ITAT » MBI —"7 7 A00IKRMEZ R L, 9B L5,

System log | Target: Mail server Access log in client
= Real server
IP address: IPR Target service port: 25

11:10:20 IPR_is_normal 11:10:19 OK [ Status:
11:10:20 1 11:10:20 OK OK:N 1
11:10:212 11:10:21 OK c Norma ]

. - \ 11:10:25 Stop of postfix on IPR 11:10:22 OK XX: Abnormality
11:10:28 9 11:10:23 OK

11:10:29 10 11:10:24 O « | Detection of
11:10:31 Network_is_normal - - 11:10:25 XX
; e 11:10:26 XX

11:10:31 postfix_is stop condition 4—|Detect1011 of service trouble ]

11:10:32 Network_is_normal 11:10:27 XX
11:10:32 Start_to_restart_postfix 11:10:28 XX
11:10:34 Start_to_check_postfix 11:10:29 XX
11:10: 34 postfix_is_normal -q—|Recovery of service ﬁmcti011| 11:10:30 XX
11:10:34 1 11:10:31 XX
11:10:352 11:10:32 XX
11031 o8 == L3 B
11:10:43 10 11:10:35 OK
11:10:45 Network_is_normal 11:10:36 OK
11:10:45 Service_is_normal 11:10:37 OK
11:10:45 IPR_is_normal 11:10:38 OK
11:10:45 1 11:10:39 OK
11:10:46 2 11:10:40 OK
11:10:41 OK
11:10:42 OK
11:10:43 OK

X F4.1 Y—bEXEMT 17T AOFERIC XL 2EIHRFO Log
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F4.2 1 —bERAZ 7ML TWEL 7' e 7T AOHEE T — AN EIRET, &
XHHA— SOFHEENC LV EIFT 2856 % 77, System log TiE, EHEMERNO 11 K
30 43 07 BHZE B G — N Lo — B2 4gflt 71 775 L postfix 451k L, 11 K 30 43 13
ICEBEN G — DRy MU —7 BHER%, P AREERH LTS, BEXISY
—DFy MU — 7 Z R, postfix ZFEENL, 2 BREGEKICT— e A REHRED T
MRz T> T 5. 11K 3097 16 HICEIBINEETH D Z & figsd L, BEELIRY— DK
HIP 7 RLAZMRL TV D, — EREAEIRT 5 72 DI S — "o BB 2 11
IR 30 77 16 FZATVY, 111 30 73 18 ICEENTE T L TW5DH. D%, RAEAIP T FL-A
DFREZRATVY, 111 30 73 18 T — P EIB SN TV D, 22T, — BERENHE
IHL70f4) “11:30:187 & ¥ — B ADRE 2 L72RFZ] “11:30:13" & OZEN I — ke
OEIARFEZ R L, ZZTIE5/ERS. 7747 N TD Access log TiE, 11K 30 47
07 I —EREZTH7DICT 7 BAL TV — O REZHIE L, 11 K 30 7 18 7
WY —EREZTDHIENAREL > TS, ZOENRI FTAT Y NIBT L —T 7
T ADOYIMEEZ R L, ZZTIX 11 ERS.

F£7-, System log ICBWT ANy 7 7T 70 RV a 7 OBREIRILTIE, 11 1 30 45 16 71
BRI — NOFEELEN A B L, 11 FF 31 %) 04 RICEERI G — OB T LT
5. ZO 2 BRI — B AR LRE O FMERE 21T, 11 K 31 43 06 FI ¥ — B A HhE
DIBIEPHER SN TND. DI, 2.3) TR LTz updile AL, Ny 7 7700 R
VaZlHMEIET D, TAT T T RV a TIZEBWTC upfile T 5 &, EEXG—
SHIEFIZENME L7z &I S AR — SO IP 7 F L A 2 i3 5. £k, & Hx
LY — IR IP 7 R LA &R E L, 11 B 31 75 07T I EHEG R — SEH L TV 5.
T, BHEHXGY— NNEIR LZFEZ “11:81:077 L — B ADORE 2B L2
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“11:30:13” L O ENER G — A NOEIHRMZRL, I TIE 4 Es. ZOEH
KGR — SOEIHLEL AT > T2 11 R 31 43 07T RUZ BT 527 74 7 F T Access log Tl

AT TWAY—E X ZBEIT R S0,

System log Target: Mail server Access log in client
- - IP address
11:30:02 TPR_is_normal Real server : IPR Target service port: 25
E;gg?; Virtual server: IPV || 11:30:01 OK ['Statys:

o <— | 11:30:07 Stop of postfix || Virtual IP address: VIP Eiggi 8; OK: Normal
11:30:11 10 on IPR 11:30:04 OK XX: Abnormality
11:30:13 Network_is_normal 11:30:05 OK
11:30:13 postfix_is_stop_condition 4—\Detectiou of service troublej 11:30:06 OK Detection of
11:30:14 Network _is_normal 11:30:07 XX - service trouble
11:30:14 Start_to_restart_postfix_on_IPR 11:30:08 XX
11:30:16 Cannot_recover_postfix_on_IPR 11:30:09 XX
11:30:16 Remove_virtual_IP_(IPR) 11:30:10 XX
11:30:16 __ Start of restart (IPR) 4—| Start of background job ‘ 11:30:11 XX
11:30:16 Start_of_virtual_server_(IPV) 11:30:12 XX
11:30:18 Server_start:_Complete 11:30:13 XX
11:30:18 Virtual_IP:_VIP_(IPV) 4—\Recovery of server function | 11:30:14 XX
11:30:18 Wait 11:30:15 XX

. 11:30:16 XX
11:31:04 Wait 11:30:17 XX Recoverv of
11:31:04 __Restart is end (IPR) 4—|End of server restart | 11:30:18 OK <—| " o finction
11:31:05 Wait 11:30:19 OK
11:31:06 Wait 11:30:20 OK
11:31:06 __Recovery_of postfix_on_IPR .
11:31:06 __Make_up.file .
11:31:07 Wait 11:31:05 OK
11:31:07 Find_up.file 11:31:06 OK Service trouble
11:31:07 Virtual IP: VIP (IPV->IPR) <+—— Recovery of target server 11:31:07 OK -— is not detected
11:31:07 Suspend IPV 11:31:08 OK
11:31:08 Network_is_normal 11:31:09 OK
11:31:08 Service_is_normal 11:31:10 OK
11:31:08 IPR_is_normal 11:31:11 OK

F4.2 EHGSRY— SOHEEENC X 51 IAFO Log

F4.3 1BV — " HEE T LICLY Xy hU—2 b T TV EHBIT LA
%%, System log TiZ, BRI 11 B 22 4y 15 B H G — & FiLH)
L, 11522747 22 WIZEBG R — DRy N —7 BEZHRHL TWD . EER Y —
ROy NT—7 ZFEMRL, 11822 75 24 FICRFE THDH Z L2 HER L T D,
— A BEEEA AT 5 72 OITAR T — DR ESLEE A 11 [Ff 22 47 24 FUIZATVY, 11 FF 22 43
26 ICEENNZE T LTS, ZO%, RAEIP 7 RLUADREEIT, 11 KF 22 43 26 B

221



P—BERPEIBSH TN D, 22T, V= SBEENEIE L7k “11:22:267 Lx v MU
— 7 B AR U TRl “11:22:227 L OZENRY — SHREOE IR Z R L, 22 TlE4 P
L. 7747 hTO Access log TIE, 11 K22 43 15 ICH —E R &% 5720127
JEAL TV —"ORE LML, 11K 2245 26 PICh—E 2232155 2 &3 Al6E

o TWD., TOENTTAT VMBI D=7 7t 20U 275~ L,

1M ER5.

Access log in client

Svstem log | Target: Mail server
- IP address
. Real server :IPR
Eiéig IIPR—‘S—“MHMI Virtual server: [PV
112211 2 Virtual IP address: VIP
<—[11:22:15 Restart of IPR |
11:22:189
11:22:19 10
11:22:22 IPR_network_is trouble - | Detection of network trouble |
11:22:24 Netwark_is _trouble
11:22:24 _ Restart_check (IPR) 4—| Start of background job |

11:22:24 Start_of virtual_server (IPV)
11:22:26 Server_start:_Complete

11:22:26 Virtual_IP;_VIP (IPV) 4—‘ Recovery of server function ‘
11:22:26 Wait

11:23:03 Wait

11:23:03__Restart is_end (IPR) <—|End of server restart |
11:23:04 Wait

11:23:05 Wait

11:23:05 __IPR is_normal
11:23:05 __Make_up.file
11:23:06 Wait

11:23:06 Find up.file
11:23:06 Virtual_IP:_VIP_(IPV->IPR) - Recovery of target server
11:23:06 Suspend IPV
11:23:07 Network _is normal
11:23:07 Service is_normal
11:23:07 IPR_is_normal
11:23:07 1

11:22:09 OK
11:22:10 OK
11:22:11 OK
11:22:12 OK
11:22:13 OK
11:22:14 OK

Target service port: 25

Status:
OK: Normal
XX: Abnormality

112215 xx <e— | Detection of
service trouble

11:22:16 XX
11:22:17 XX
11:22:18 XX
11:22:19 XX
11:22:20 XX
11:22:21 XX
11:22:22 XX
11:22:23 XX
11:22:24 XX
11:22:25 XX

11:22:26 OK <#—

11:22:27 OK
11:22:28 OK

11:23:03 OK
11:23:04 OK
11:23:05 OK

11:23:06 OK

11:23:07 OK
11:23:08 OK
11:23:09 OK

Recovery of
server finction

Service trouble
is not detected

X F4.3 &PGISY — O HEERO Log

F 72, System log (IZBW TNy 7 7T 00 KV a 7 OB TIE, 11 8BF 22 4y 24 BIC
BE G — NN FHEENRIE TH D 0 OMERZ B L, 11 BF 23 4y 03 I B HL G —

IZB T2 HEEIOFE TR SN TWD. 20 2 Bkl — v ZBIRRBOMR AT
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VY, 11 23 43 05 B — B ABREOE IR A RS S, 1K 2.3(b) T/ L 7= up file 2 k4
Ny I 7T R a7 MELT 5D, 20%, 77777 RYa7IiZBnT upile
ERET 5L, EEG— SN ERICEE L & S R — SO TP 7 R LA
ERERT D, 20k, BEXGY— IR IP 7 RUAZFREL, 11 K 23 43 06 FUIZE
BRI — SBEIHL TS, 22T, BERG Y — "D EIH LR “11:23:0687 &1
FU— 7 B AR U7 “11:22:227 L OZENEERI LY — OB IR EZ R L, 22
TlH 44 L 70s. ZOEHENRY— OEIRRIEZIT o7 11 FF 23 43 06 BT 57 T
A7 2 FTO Access log TlEZT TV AT —ERZEFITR S0,

F4.4 [TEBAZRY— "2 vy MU THZLICRV XYy NT—F T T V%R
B9 5454 % 7. System log Ti, EEMRRHRRERINO 11 K 02 43 19 FHF B G4 —
Nhexy hETL, 110255 26 ICE NG —_"Ox Yy FU— 27 BEZHRE LT
W5, BEHRY— Oy MU =7 ZHEME L, 11870255 28 BICRE THL L%
BER L TS, = BEREZ1E IR T 2 72 DITRAE Y — O ENVLEL A4 11 IF 02 43 28 I
1Ty, 11 B 02 43 30 ICEEEN N E T LTV D, D%, RAEIP 7 KL ADREEIT,
11 Bf 02 43 30 BiCH — SHERENEIE SN TWA. 22T, — SBEEENE IR L2l

“11:02:30" &3y MU — 7 BE AR UTEREZ] “11:02:267 & DZEN Y — SRR OE I
MaZRL, ZZTlX4ap e, 7747 hTD Access log Tid, 11 K02 45 19 #i2H
—BERAEZTDHEDICT 7 BALTCW = "ORE ZHBRH L, 118024y 30 iz —E
AZZTHZENARRE RS> TND., ZDENI TAT 2 MIBT L =T 78 A0Y)
Wi 2R L, 22T 11 MeER5.

F 72, System log (ZBW TNy 7 7T 70 K a 7 OB TIE, 11 FF 02 4y 28 BIZ
EE R — SR EHEEMRIE TH 20 OMERE A L, 11 KF 03 43 28 FICE B G h—
PMFILIRIETH D Z & MR LT D, £ D%, WOL A L TEBERI QY — & il i
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[CEE S, 11 K704 45 05 ICEBIOE T 2R L T D, Z0 2 BRE%IC T — e 2
HOREEDMER ATV, 11 K 04 53 07 FMNZAE R G — "ORIENIEFH THDH Z & 2R L
TW5. 2Dk, X 2.3b) TR LU upfile Z1ERK L, Nv 7 7T RV a 7igEIET 5.
747770 RYa Iz upfile AT 5 &, BEGRY — DN IEFIZEME L
EHIW S IBARY — S ORAE TP 7 RLAERERT 5. Z0t%, FIHGY — NIl IP
T RURZREL, 11K 04 57 08 ITEHIR S — "B EIBL TS, 22T, EFHLE
P SNE IR LA “11:04:08” & % v U — 7 B 2R L2 “11:02:1267 & D7
DEFE R — OB ARRZR L, 22 TE 102 75, ZOEENSY— DEIH

AT -7 11K 04 57 08 FZER T H 27 T4 T 2 R TD Access log TIEZIT TV HH—E

ZICHEF TR S0,
System log | Target: Mail server Access log in client
= IP address -
) Real server :IPR Target service port: 25
11:02:14 IPR_is_normal Virtual server: [IPV 11:02:13 OK Status:
e Virtual TP address: VIP ||1102749€ | OK: Nommal
- | 11:02:19 Shutdown of IPR ‘ 11:02:16 OK XX: Abnormality

11:02:23 10 11:02:17 OK
11:02:26 IPR_network_is trouble 4—‘ Detection of network trouble | 11:02:18 OK Detection of
11:02:28 Network _is trouble 11:02:19 XX -— service trouble
11:02:28 __Restart_check_(IPR) 4—| Start of background job | 11:02:20 XX
11:02:28 Start_of virtual_server (IPV) 11:02:21 XX
11:02:30 Server_start:_Complete 11:02:22 XX
11:02:30 Virtual_IP:_VIP_(IPV) 4—[Recovery of server function | 11:02:23 XX
11:02:30 Wait 11:02:24 XX

. 11:02:25 XX
11:03:27 Wait 11:02:26 XX
11:03:28 __Server_is_down_(IPR) 11:02:27 XX
11:03:28  Start IPR forcibly -1— 11:02:28 XX
11:03:28 Wait 11:02:20 XX Recovery of

: 11:02:30 OK =1 oo rvar finction
11:04:05 Wait 11:02:31 OK
11:04:05 __Server_start: Complete 11:02:32 OK
11:04:06 Wait .
11:04:07 Wait .
11:04:07 __IPR_is_normal 11:04:06 OK
11:04:07 _ Make up.file 11:04:07 OK :
osos Wait 11:04:08 OK ~— Sew{:igtoggited
11:04:08 Find up.file 11:04:09 OK
11:04:08 Virtual TP: VIP (IPV->IPR) -e—— Recovery of target server 11:04:10 OK
11:04:08 Suspend_IPV 11:04:11 OK
11:04:09 Network_is_normal 11:04:12 OK

X F4.4 SPGB — "D v v N2 D Log
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F5. BENADOBARAMY— N RATLIZET2BEBRREELHE T SLog T7
1)

FERAGY— N b T TADRRELTSE, KREVAT AIHBH L N7 7V ofEE
RV —EREEZE I T 272N T 53y 7 7 » I — OB@R R & &2 ORFZ) &
& 12 System log (ZRLEkT 5. F 7o, 3.7(b) T/R L2 E L R — " OE AEEZAT
Ny P 7500 R a7 OBEIRNGZD Log 77 A MIGLETH. Nv 7 7T Ky

Fck o TSNS Log 747 7T % RYPa 7060 Log & KBITE 5 L 512k
B SCFF) L 7 RFALTWD.

F5.1 [ZF X TOH—E R 7 /L—7) Moderate condition (Z351F 2 FEERIZIS VN THEH

(9% Log 7 7 A VOWNE, — SMEREE AR & 2 2T LAOEIRKHEB IO 74
T ¥ MBI DY =T 7 ' ADOYIEERFE DO FRITIEIZOWTRT. ZOREBTIET T
DY —E R T N—T %R T DR — N3 R R & 72 D, 2 2 TO System log 135
B TH D70, BHERERERICSWT 1 PR TEEEH T2 92LTns. 77
ATV MNTBITD Access log (121X 7 T4 T2 bhim— RAT U 2R&H L TR —E X
ERHET 2 — NS LT 1 BB TT 7 B A21TV, o —b 2B HhRENTE S
5. Z0 Log OIERUTITIEME R Y — B X B LIREB A AT 5720, 2 EOK 2.4 TRLIZ
Expect 70 77 AFREEMEH L TWD. 7747 FTO Access log ITIFTRAB Y — 3734
—ERAERELTEDRETHIIT AT —X XA “OK” 3, BERETHIIZIAT —F X “XX”
ML & & HICRiER SN D.

Z ZCIEERFERREZ 10 B L L, OB D 5 ROk R & B Gt — T xt L
TH—E 2T 77 205y NUV—7 DO NI T NEHET L. b—ERXZHTL T
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TNL, AR — N TH D Mail — OV —EREMT 7 7T A postfix ZEIEL, v
FY—=ZIZBT %5 F 7 70X, Mail —"ZE#H L TWDES— 3% L <1 Mail H—
EHEBELIE S Yy MU T EZLICEY) BT S.

@IV —E R T 0 7T AOFEEC LY b —EAEENEIRT 28564 R~7. FH
KRY— T Mail —T, ZOIP T RL X% “IPV’ L9 %. System log TiE, Eifid
MFRRFRIN O 10 FF 12 43 19 RICE B G — N Eo Y — B 27247 1 77 L postfix & 15
EL, EP—R"BIOEEGGEY—OFX Yy U —7 2R, 10 Kf 12 53 26 FHI2 & Bt
G — RO —ERARFEBRH L TS, EF—A"BLOEFHENGRT— DXy NU—7
% R4, postfix & SN L, 2 BRR%ZICY — v 24BN O MR Z1TV, 10 KF 12
4y 30 RUICH —E ABEEDE ISR SN TS, 22T, H—E ABEENEIR L7
“10:12:307 LY —E ROEF AR L72REZ] “10:12:26” & OZENEEIG Y — R DEIH
FEfl 2R L, 22 T4 ERD. 757472 hTOD Access log Tix, JTTEILEN7- Mail
=KL TE— AT UHREATT 7 A LTS D, h—E X7 1 75 4
postfix Zf&1E L7 10 K 12 53 19 B0 6 — SEEREOE IHIFZI TH 5 10 FF 12 47 30 0 %
T —EZADEFIIA SR,

Oz —v 2T n 7T AOFRE T — B AEENEHET, FEIRY— O
BN L VIR 23856 2R3 FEXI R — N Mail —/T, 20 IP 7 KL A% “IPV”
&L, Mail b= "OEEZEIRT H7-OIMEHT L2y 77 v 7 =D IP 7 FL AT
“IPB” & LT\ %. System log T, EEHRMMEFREFANO 10 B 17 45 07 I E BRI 54—
N EOH—E AT 1 7T 4 postfix i1k L, EHh—BLOWEFHMHEY— D% v k
U — 7 wffgadth, 10 BF 17 53 14 IEBSR Y — SO — 2 REZHREHL TnD . £
—NBROEHMN RS — "OX Y N U —7 & iR %, postfix ZHELEIL, 2 BiRE%ZIC
P— R RHLR B O B ATV, 10FF 1753 18RI EIRN#ECH D Z L 2R L TV 5.
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FD%, = EEZEIHT D7Dy 7T v I — "OEENLELZ 10 K 17 57 18 FhIT
1TV, 1007 17 53 2T RISEE AN E T L, m— RANT 2l LT 10 I 17 43 27 #Hic ¥
—/MEREEPEHSNTWD., 22T, = MEREDMEIR L72REZ) “10:17:27" L ¥ —E A D
B AR UT2REZ] “10:17:147 & 0N — SBEREOE IAREH 2~ L, ZZ Tl 18R &
5.

F7-, System log IZBW TRy 7 7T 02 RY g 7 OB T, 10 B 17 43 18 1
FHX G — AOFES AL L, 10 K 17 4 51 BICEBEN G — SO FEENE T LT
W5, D 2 Rk EIC Y — B R RRRE OB 21TV, 10 B 17 53 53 B — B A
FEOEIENHER SN TS, Z0k, K 3.70) TR LT vup.file Z1E L, v 7T v
RYa 32T 5, 747275070 FYa 71280 T vup file ZHiHT 5 &, SRS
— NPNEFICEE L LB L, v— RT3 20 L C 10 B 17 4> 54 FIEE TG
—APREIHLTWS., 22T, FEHARP— S0 EIH L2kl “10:17:547 & ¥— B R EE
ZR U72EZ] “10:17:147 & OZENE RS — " OEIHEM AR L, 22 TiT40HE
5.

7747 FTO Access log Tld, JLEAL S 7 Mail — NIx L Tr— RT3t
HTTZ7EALTNA®H, h—ERAORFIIRLNR.

(ITEHRI R — N HEB T LICLV Xy NT—7 R T TV EH/AT 562K
T HEXGY— O IP 7 L A%X(D) & [FEkE 3 5. System log Tix, BRI
N 10 I 25 43 20 FPICE BRI R— " E FHE#E L, Eh— DXy bV —27 ZfEgd, 10
I 25 4y 29 MICEH B — O Ry U= BEZRH LTS, EYV— D%y hU
— 7 & HEMER%, 10 K 25 43 33 ICE B R — DRy NU—I RRETHLHZ L&
R LTS, 20%, Y— B EEIHT 57201y 77 v 7 — O E LB %
10 B 25 43 33 BUITATVY, 10 HF 25 4% 42 BUICENNSE T L, 10— KT ¥ Z2H# LT 10

227



Hf 25 43 42 FMICH — SEEREDNE IR SN TV 5. 2 2T, — SEREE IR L 72 IF%1“10:25:427
Ly U= B AR LR €10:25:297 & O ZEN T — SEEEEOE IR 2R L, 2
TR 13 LS.

%72, System log IZBW TRy 7 7T RYa 7 OBEIRG T, 10 K 25 4 33 71
BT RS— "\ HESRETH 20 OMEREZ M L, 10 K 25 75 53 IIZEHE G —
BT 5HEBORET MRS TS, 20 2 BEGEH% I — & AR EE DR 21T
VY, 10 B 25 43 55 BhIC Y — B RBEREDE IR 3R &, X 3.7(b) TR L 7= vup.file % 1ER%
BNy 7 7T RYaT @3 BEIETD. T0%, 747770 RYa7izBnT
vup.file T 5 &, FEIRS— "B IEFICEELZ S WL, v— KT 32l
LT 10 I 25 43 56 FIZE BRI R — "N EIBL TS, 22T, BExIG—"NEHL
TIFZ) “10:25:56” &y MU —7 Bt L-RZ] “10:25:297 & DOZENE B Z Y —
NOBIRERZR L, 22 TIE2THERD. 7 T4 T FTO Access log T, TLELE
iz Mail — N2 L Cr— RATUHPRIHTT 7 A LT A7), —E RO
Foieu.

(DICEH B — Ry vy MU THZ LIk Ry FU—2 b T TNAEZHET 5
Gty BERY— DO IP 7 F L A% LD) L [FkkE 7%, System log Tl, B
FIRRIEFEIN O 10 BF 32 43 15 RIICE BRI R Y — & v v v hE T UL, B — DXy hU
— 7 Hffeiith, 10 K 32 43 24 ROICE B RV — DRy N =7 BEERE LTS, &
= DXy WU —7 ZHEMS%, 10 FE 32 4 28 FMNZEHM R — DX v R U — 7 3
RETHL L 2HHERLTWVD. Z0%, Y— L2 EIRT 272Dy 77 v 7
— S OEELE A 10 B 32 43 28 FHZITVY, 10 I 32 43 37 BHICEBINZ T L, n— KRS
YA LT 10 By 32 43 37 IS — SBERENEIHS L CWD . 22T, — - BERenNE
[H U= “10:32:37" &y b U—27 B 2 U724l “10:32:247 & DN Y —/ 3B
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REOEIHRMZRL, ZZTIL 18 ERD.

%72, System log IZBW TRy 7 7T 72 RYa 7 OBEIRN T, 10 KF 32 4 28 71
FHRRY — "D HEERETH L0 OMR LB L, AT LA TRE (FIEF—E
F 5 FEEIRH O 1.5 fi%) L7z 49 Bkt o 10 If 33 43 17 A E B R — \03ME 1k
WHETHLZ LR LTS, 20, FHAGY— 2@l EE) S8, 10 K 33
5y 41 ICEEIOZE T 2R LTS, 0 2 BiR%ICY — B X REREEOHRZ1TV,
10 If 33 %7 43 PICEHIRS — ORENEFE THLZ L 2R LTS, 20D,
3.7(b) C/r L7z vup.file Z{ER L, Nv 7 7T RYa 7 i3ELT S, 747770 K
T a 7BV vup. file Z T 5 &, FEGGEY— AR EFICEELZ S HBIL, n—F
NT YA LT 10 K 33 43 44 RIICE B R — "R EIRL TS, 2 2°C, BHxS
P NEIH U724 “10:838:44” & % b U — 7 BE 2R L72REZ] “10:32:1247 L D7
DEHXI R — OB HMZR L, T2 TIE80M L&D, 7747 K TO Access log
TIiE, RS Maill 3 —Rci LT — R U RETT 7B A LTV, W
—EXEEIIR SN,

UZES—NZHEHTLZLICLY Ry NT—7 VT T AVEHBT 5827 T. b
FITNNREAET LIS — "D IP T FL A% “IPR”, Mail #—/ 3¢ Web ¥ — 3% D4
— AR RICEB L TRY, BHEHEO Mail Y — O IP 7 KL 2% “IPV1” £ L, Web #—
N “IPV2” &35, Mail — 3 & Web — "OEZEIHT H7-DIMEHT Ny 7
7 v T =0 IP 7 FL A ZZERZR “IPB1”, “IPB2” £ LT\ %. System log TiZ,
B THIRRIRETRIN O 10 IF 46 43 26 IR — A BB L, 10 K 46 73 34 FHICFEHF— D
Xy hU—7 BEEBRH LTS, EP—"Oxy bV —7 ZHERME L, 10 K 46 4y 37
BICRETHDL L EBMER L TWD. D%, V— EEZEIHT 572010 2 BDONYy
Ty T SO REIRZ 10 K 46 43 37 FPIZATVY, 10 I 46 4y 53 FAICEEI S T L,

229



72— R8T B2 LC 10 BF 46 4y 53 I — SBEEREIHS LT\ D. 22T, ¥—
SHEREME IR L72IEZ] “10:46:53” Ly U — 7 BUE 2R L72REZ] “10:46:34” L D7
WY — A SEREOE N AR L, ZZTIL 19 ERD.

F 72, System log IZBW T/ 7 7T 7 KT g 7 OBENRI T, 10 B 46 43 37 B1iZ

FH— P FHEERAECTH 20 OfEER & BlAa L, 10 FF 47 57 32 FIZE S — N8BT 5 /i
BO5SE T RHERIN TS, D1, 3.7b) TR L7z rup.file Z1Ek L, v 7 7o v
Ky a 73 Ebd 5. 7372770 RV a 7BV rupfile 2425 &, 10 K 47 4
33 MR — N IPV1 & IPV2 OREEMLER A BHLA L, 10 Ff 48 43 22 I Z 6 O E)7E
THEMEER LTS, 20 2 BRRiE%IZ T — RNT 3 Al LT 10 I 48 47 24 FHICE BEX)
LY —"PEIALTWD., 2T, BHASRY— SNEIB L7 “10:4824” &Ry b U
— 7 B AR L72REZ] “10:46:347 & OENEEXIRY— SOEARE# AR L, 2T
110 & 725, 747 hTO Access log TlE, TLEAL &N 7= Mail ¥— 2% LT —
RANZUPRBETT 7 EALTNWET0, P—ERAOBREIIA L.

OICES— N2y N THZ LIV Ry NI—T NI TN EFRTLGE%
AT FEF— O IP 7 KL 2% (T(e) L FEkE 5. System log T, EALMBRRERIN O
10 B 53 73 18 I — "% v v hE DL, 10 B 53 ) 21 IZES— D Fx v v U
— 7 BEERE L TWD., EF—"oOxy MU —7 2 BEMRL, 10 K53 57 24 FHIZ R
ThHHZ LR LTS, £0%, V—BEZEIBT L7012 2 6Oy 7T v
P — ROEELEL A 10 BF 53 43 24 FHICATVY, 10 B 53 43 40 FHICEEINE T L, m— KA
Z Wil LT 10 BF 53 43 40 A —SBERENEIH SN T D, 22T, $— BEEEn
EIB L7032 “10:63:407 LR v b U — 27 B A L72RFZ) “10:53:217 & DZENH—
BREDE IR Z /R L, 2 TR 190 L%,

F 72, System log (ZBW T Ay 7 7T 00 K a 7 OBERITIE, 10 BF 53 4y 24 B
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FEY—"DHEIRETHL0OMREZRIEL, AT LATRE (FEY— BT 5 i
IR O 1.5 fi%) L7z 99 Bhiffis ik o> 10 B 55 53 03 A HE Y — "Mk REETH H Z & &
R LTS, Z£D1%, WOL ZffH] LTI — 2l i) EE) S &, 10 FF 56 47 02
ICHEEIOE T 2R L, X 3.7(b) TR L7z rup.file Z/ERZIC NNy 7 7T 00 RV a 713E
k5. 7477770 RV a7 2B rup.file 2T 5 &, 10 K 56 43 03 P48
H— N IPV1 & IPV2 OEEEMLELZBHAA L, 10 FF 56 43 52 Y26 OEENE T A2 Ml L
TW5. 20 2 %I — AT 324l LT 10 KF 56 53 54 FHZE B RH — /33
WIHLTWD. 22T, BEARY— SNEIA LKL “10:56:54 Ly T —7 B4
B L72BRZ) “10:63:217 & OENER R — OB IARHZR L, 22T 213 B
2%. 7747 FTO Access log TlE, JURLS 7z Mail — N2k L Tr— R3F

PRETT 7 AL TWATD, h—EZOBRFEITR L.

System log (Moderate condition) | %ar get: Mail server Access log in client
= arget server
) IP address: IPV Target service port: 25
10:12:14 System_is_normal 10:12:12 OK [ §tatus:
10:12:14 1 10:12:13 OK .
10:12:15 2 10:12:14 OK ;g: iﬁrmalal'
. - \ 10:12:19 Stop of postfix on [PV | 10:12:15 OK - Abnormalrty
10:12:22 9 10:12:16 OK
10:12:23 10 10:12:17 OK
10:12:25 Real_server_network_is normal 10:12:18 OK
10:12:26 Virtual_server_network_is_normal Detectic F 10:12:19 OK ~
10:12:26 postfix_is_stop_condition - 10:12:20 OK
10:12:27 Real_server_network_is_normal 10:12:21 OK
10:12:28 Virtual_server_network_is_normal 10:12:22 OK
10:12:28 Start_to_restart_postfi PV 10:12:23 OK
10:12:30 pca;tffxoéen::nﬁ ity «—| Recovery / of 10:12:24 OK Service trouble
w2301 servics function 10:12:25 OK is not detected
10:12:312 10:12:26 OK
. 10:12:27 OK
10:12:38 9 10:12:28 OK
10:12:39 10 10:12:29 OK
10:12:41 Real_server_network_is_normal 10:12:30 OK
10:12:42 Virtual_server_network_is_normal 10:12:31 OK
10:12:42 Offering_service_is_normal 10:12:32 OK
10:12:42 System _is_normal 10:12:33 OK
10:12:42°1 10:12:34 OK
10:12:43 2 10:12:35 OK
10:12:36 OK
10:12:37 OK

(@) —E 2RI v 7T AOBEENC L HEIA
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System log (Moderate condition) | Target: Mail server

Target server

IP address: IPV

10:17:02 System_is_normal
10:17:02 1 Backup server

10:17:03 2 IP address: IPB

. -— | 10:17:07 Stop of postfix on [PV |
10:17:11 10
10:17:13 Real_server_network_is normal
10:17:14 Virtual_server_network_is_normal

Access log in client
Target service port: 25

10:17:01 0K [Status:
10:17:02 OK :
10:17:03 OK OK: Normal
10:17:04 OK XX: Abnormality
10:17:05 OK
10:17:06 OK

10:17:07 OK =~

10:17:14 postfix_is stop condition -— Detecupn otf bl .
10:17:15 Real_server network is normal service trouble 10:17:20 OK
10:17:16 Virtual_server network is normal 10:17:21 OK
10:17:16 Start_to_restart_postfix_on_IPV 10:17:22 OK
10:17:18 Camnot_recover_postfix_on_IPV - 10:17:23 OK
10:17:18 __Start_of restart_(IPV) 4—‘ Start of background job | 10:17:24 OK
10:17:18 Start_of backup server (IPB) .
10:17:27 Server_start: Complete 10:17:30 OK -
SV > | Recovery of Service trouble
10:17:27 LB: IPV_-> IPB - : 10:17:31 OK -
; R tas server function 101732 0K is not detected
10:17:51 4 .
10:17:51 _ Restart is end (IPV) 4—‘ End of server restart ‘ 10:17:48 OK
10:17:525 10:17:49 OK
10:17:53 6 10:17:50 OK
10:17:53 __Recovery_of postfix_on_IPV 10:17:51 OK
10:17:53 __Make_vupfile 10:17:52 OK
10:17:54 7 10:17:53 OK
10:17:54 Find vup.file 10:17:54 OK _/
10:17:54 LB: IPB_-> IPV 4—‘ Recovery of system 10:17:55 OK
10:17:54 Suspend_backup_server_(IPB) 10:17:56 OK
10:17:54 System_is_normal 10:17:57 OK
10:17:54 1 .
Py N S - 7,
(b) EHAMGEY — " OFEHIZ L HHEIR

Access log in client

System log (Moderate condition) | Target: Mail server
= Target server

10:25:15 System i | IP address: IPV

143015 system_1s_normal Backup server
10:25:15 1 -
10:25:16 2 IP address: IPB

. <«—[10:25:20 Restart of IPV |

10:25:24 10
10:25:26 Real_server network is normal

10:25:29 Virtual_server_network_is_trouble
10:25:30 Real_server_network_is normal
10:25:33 Virtual_server network is trouble
10:25:33 __ Restart check (IPV)

33 Start_of_backup_server_(IPB)

42 Server_start:_Complete

10:25:42 LB:_IPV_->_IPB

‘ Detection of
network trouble

4—‘ Start of background job ‘

Recovery of

< server function

__Restart_is_end (IPV) -4— End of server restart

_ _IPV_is_normal
_Make _vupfile

-+—|Recovery of system

Target service port: 25
10:25:14 OK [Status-
10:25:15 OK :
10:25:16 OK OK:Normal
10:25:17 OK XX: Abnormality
10:25:18 OK
10:25:19 OK

10:25:20 OK ™
10:25:31 OK
10:25:32 OK
10:25:33 OK
10:25:34 OK
10:25:35 OK
10:25:48 OK
10:25:49 OK
10:25:50 OK
10:25:51 OK
10:25:52 OK
10:25:53 OK
10:25:54 OK
10:25:55 OK

10:25:56 OK _/
10:25:57 OK
10:25:58 OK
10:25:59 OK
10:26:00 OK

Service trouble
1s not detected

(o) EEEXIG Y — SO H)
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Svstem log (Moderate condition) |

10:32:10 System_is_normal
10:32:10 1

. <—[10:32:15 Shutdown of IPV
10:32:19 10
10:32:21 Real_server_network_is normal
10:32:24 Virtual_server_network_is_trouble
10:32:25 Real_server_network is normal

Target: Mail server

Target server

IP address: IPV
Backup server

IP address: IPB

Access log in client

‘ Detection of
network trouble

10:32:28 Virtual_server_network _is_trouble
10:32:28 __Restart_check_(IPV)

4—‘ Start of background job ‘

10:32:28 Start_of backup server (IPB)
10:32:37 Server_start:_Complete
10:32:37 LB:_IPV_->_IPB

-

Recovery of
server function

10:33:17 8
10:33:17 __Server_is_down_(IPV)

10:33:17 __Start IPV_forcibly

4—‘ Start to restart target server ‘

10:33:189

10:33:412

10:33:41 __Server_start:_Complete
10:33:423

10:33:43 4

10:33:43 __TPV_is_normal
10:33:43 __Make_vupfile
10:33:44 5

10:33:44 Find vup.file
10:33:44 LB:_IPB_-»_IPV

-+——|Recovery of system

10:33:44 Suspend backup_server_(IPB)
10:33:44 System_is_normal

10:32:10 OK
10:32:11 OK
10:32:12 OK
10:32:13 OK
10:32:14 OK
10:32:15 OK
10:32:16 OK
10:32:37 OK
10:32:38 OK
10:32:39 OK
10:32:40 OK
10:32:41 OK
10:33:35 OK
10:33:36 OK
10:33:37 OK
10:33:38 OK
10:33:39 OK
10:33:40 OK
10:33:41 OK
10:33:42 OK
10:33:43 OK
10:33:44 OK
10:33:45 OK
10:33:46 OK
10:33:47 OK

Target service port: 25
Status:

OK: Normal

XX: Abnormality

~

Service trouble
is not detected

-/

Q) BB — DY vy R

System log (Moderate condition) |

10:46:21 System_is_normal

10:46:211

10:46:22 2
. <«—[10:46:26 Restart of TPR |

10:46:29 9

10:46:30 10

10:46:34 Real_server network is trouble

10:46:37 Real_server network is trouble

Target: Real server

Target real server
IP address: IPR
Virtual server
IP address: IPV1
IP address: IPV2
Backup server
IP address: IPB1
IP address: IPB2

Access log m client

‘ Detection of
network trouble

10:46:37 __Restart_check (IPR)

~—Start of background job |

10:46:37 Start_of_backup_server_(IPB1)
10:46:37 Start_of backup server (IPB2)
10:46:53 Server_start (ALL): Complete

10:46:53 LB: IPV1 -> IPB1
10:46:53 LB:_IPV2_->_IPB2

Recovery of
server fumction

10:47:32 1

10:47:32 __Restart_is_end (IPR)

-«—| End of server restart

10:47:32 _Make rupfile

10:47:33 2

10:47:33 Find rup.file

10:47:33 Virtual_server_start_(IPV1)
10:47:33 Virtual_server start (IPV2)

10:48:22 Server_start (ALL):_Complete

10:48:24 LB:_IPB1_->_IPV1
10:48:24 LB:_IPB2_->_IPV2

-+—|Recovery of system

10:48:24 Suspend backup_server (IPB1)
10:48:24 Suspend_backup_server_(IPB2)
10:48:24 System_is normal

10:46:18 OK
10:46:19 OK
10:46:20 OK
10:46:21 OK
10:46:22 OK
10:46:23 OK
10:46:24 OK
10:46:25 OK
10:46:26 OK
10:46:27 OK
10:46:51 OK
10:46:52 OK
10:46:53 OK
10:46:54 OK
10:46:55 OK
10:48:17 OK
10:48:18 OK
10:48:19 OK
10:48:20 OK
10:48:21 OK
10:48:22 OK
10:48:23 OK
10:48:24 OK
10:48:25 OK
10:48:26 OK

Target server: Mail server
Target service port: 25

Status:
OK: Normal
XX: Abnormality

~

Service trouble
is not detected

~/

(e) FEV— OHEEH)
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System log (Moderate condition) | Target: Real server Access log in client
s Target real server
_\/_l:ﬁl:;iiiﬁs;‘ PR Target server: Mail server
10:53:08 System_is_normal IP addrewss TPV1 10:53:05 OIE Target service port: 25
10:53:08 1 IP address TPV2 10:53:06 OK Status-
<—[10:53:13 Shutdown of TPR| | gcinp sorver 10:53:07 OK 3
10:53:17 10 Detechion of IP address: IPB1 10:53:08 OK OK: Normal _
10:53:21 Real_server_network_is trouble -s—| network IP address: IPB2 10:53:09 OK XX: Abnormality
10:53:24 Real_server_network is trouble trouble 10:53:10 OK
10:53:24  Restart check (IPR) 4—\ Start of background job | 10:53:11 OK
10:53:24 Start_of backup server (IPB1) 10:53:12 OK
10:53:24 Start_of_backup_server_(IPB2) 10:53:13 OK ™\
10:53:40 Server_start (ALL):_Complete 10:53:14 OK
10:53:40 LB:_IPV1_-> IPBI Recovery of .
10:53:40 LB:_IPV2_->_IPB2 -— : 10:53:38 OK
; — Ve server function 10-53:39 OK
10:53:40 OK

10:55:03 __Server_is_down_(IPR)
.55, o 10:53:41 OK
10:55:03 __Start IPR_forcibly —|Use WOL 10.53.42 OF Serv1ce “ouble
. > is not detected

10:56:02 __Server_start:_Complete

10:56:02 _ Make rup.file 10:56:48 OK
10:56:03 2 10:56:49 OK
10:56:03 Find rup.file 10:56:50 OK
10:56:03 Virtual_server_start_(IPV1) 10:56:51 OK
10:56:03 Virtual_server_start_(IPV2) 10:56:52 OK

. 10:56:53 OK
10:56:52 Server_start (ALL):_Complete 10:5:: 01% _/
10:56:54 LB:_IPB1_->_IPV1 ;EZ}ZT{G 81];
10:56:54 LB:_IPB2_->_IPV2 -+—Recovery of system ]02;62;7 OK
10:56:54 Suspend backup server (IPB1) -

10:56:54 Suspend_backup_server_(IPB2)
10:56:54 System is normal

@) EH—rOryry NET

F5.1 @R Zieekd 2 Log 7 7 1/ (Moderate condition)

F5.2 12 _RTOY—E R )L—7 Light condition (Z331F % FEERIZF\CHEANfE
42 Log 7 7 A /VORNE, — MEERFH L AT LAOEIRFMB LT 747
DY — T 7 BT D U] O ERITTHEIC DWW TRT. ZORETIZZ 747~
MZH— B2 2429 A8 — NI RALE L S LTV, 2 2 TO System log X°7
TA T MTBIT S Access log DIEERIT F5.1 LRIk E 5.

2 TCIREEERRR A 10 B & L, ZOBRAAREND b FURE R Z A B G — Tk L
TH—eRRE T e /7 L0y NV—V D N7V EHBTSH. h—ERXIZETH T
T, AR — R TH D Mail — OV —E2ZHET 1 7T L postfix DIFILEZITVY,

Xy NU—=ZIZBT 2 M7 70E, Mail — "% EE) L TWDFEF— % L <L Mail %
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—NEHEEBELIT Yy MU T L LI BT 5.

(@I —EREHET 7 7T AOFEINIC LY P— AN EIRT 5256477, B8
Y — N E Mail — T, 2O IP 7 KL A% “IPV” &3 %. System log TiE, B
IBRIFIEIN D 12 IF 28 43 15 FHICEHDG G — /N Lo — B X271 777 A postfix Z 15
1L, BEY—R"BIOERRRY — Oy U —7 i, 12 I 28 4 22 FHICE it
GH—N"OPp—EZABFEHREHL TS, EF—A"BILOEFHEGRY— DXy FNU—7
% PR R, postfix Z FRECEN L, 2 FfRIEH& (2 — B AR O R 21T\, 12 Fr 28
7 26 Y —EAEEDE AR HRE SN TS, 22T, —EAERENEIA L7z’
“12:28:267 LY — B ROEF AR L7 REZ] “12:28:227 & DZENE BRI Y — R DEIH
B Z2R L, ZZ2Clk4amed.

7 FA47T R TO Access log TiE, Mail & — "B TTEALSI TV e 28, 121K 28 43
15 ICH—EAEZITH0ICT 7 BAL T —"OREEZRHE L, 12 FF 28 /) 25
N —EREZZTDZENARELE 2o TWND. ZOENRT AT v MTBIT 5 —17
7w A08EiEMEZ R L, 22T 10M LS. Z 2T, System log Tl 12 I 28 77 26

BTG —EADEFEEMHER L TVDY, iU —E A/FEE%O 2 HEkIcr—
EARMIREDO MR LT 5720 TH 5.

I —E R 7 7T LOFER) T — EAERNE ST, FHdg— o
EENC L VEIBT 2562 7R”T. SR Y — N3 Mail 4¥—T, 0 IP 7 FL 2%
“IPV1” &4 %. ZTOMEOEIBICBEL T, Ay RREOE—Z#iL, 2
TRE L COAREF—ZEHT 5. £F—D IP 7 KL 2% “IPR”, (B — D
IP7 RL A% “IPV2” L3 %. Systemlog TiE, EAAMIMEIFRING 12 FF 48 43 10 B
Bt G— N EOV— R g7 v 7T A postfix ZF1E L, EY— B LOEEGT—
NOXRy MU —7 ZllEidtk, 12 K548 73 17T IZEHGR I — " OY — 2 RE LR L T
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Wb, FEP—ANBLOEENRY— Oy N T —7 & FfEiR%, postfix ZHEEIL, 2
FORIE % T — & R ARURRIE D FFHERR ATV, 12 5 48 45 21 I IBNEETH 5 = & A1
BLTWD. 20t%, F— WREZEIBT 572DV A RIREED FEH— 3 TPR OfLHE)
WLBEZ 12 I 48 53 21 FUITATVY, 12 5 48 53 30 RITEEINE T L, m— BT 4 24l
LT 12 I 48 45 30 IS — SMBREDNEIH SN TV D, 22T, Y — SBERENEIR L=

“12:48:307 LY — U ADRE AR LIZREZ] “12:48:177 & DZEN Y — SRR O 18 [H IRefH]
ZRL, TIZTIT18RERD. 7T 4T N TOD Access log TiE, Mail — 3T EAL
ENTWVWARWED, 12848 5 10 T —E R 2% T 5720127 7 B A LTV —1D
BEERHL, 12848 53 B1 RIS —E R A 2T D ZENAREL oo TN D, ZDENRY
FTAT Y MIBITF L —NT 7 2AOYWERHZRL, ZZTIE21 B ER5.

F 7=, System log (ZBW TNy 7 7T 00 N a 7 OBEHRITIE, 12 1 48 4y 21 BIZ
EHLR RS — OB Z M L, 12 K 48 4y 54 I FN R — SOEEI % T LT
5. T O 2RI — B AR ALREEO FREGE ATV, 12 W 48 47 56 BT — b A ikHE
DOEIBERHER SN TN D, D%, K3.7(b)T/R LT vupfile ZER L, Ny 7 7T R
VaNIEILT D, 7T 7T U RV a TIIBWTC vupfile ZHHT 5 L, EHExGY—
ANREFICEELZ LB L, m— RXZ 2 LT 12 IF 48 45 57 I E Bt G0 —
NAHPEELTWD., Z2C, FEXR— SPEIE L7ZRFZ] “12:48:57 & —EXDRH
R U 7REZ) “12:48:17 L OZENE IS Z T — " OEIHM AR L, 22 TIT40H L
5. ZOEHN R — OB BN Z{To72 128548 3 5TRINCRITH 2 FA4 T FTD
Access log TIEZ T TV AT —ERIZEFITR 700,

QIZEBR G — R E/EBTHZLICLD Ry NT—2 N7 TV EFHRT L5625
T EFEHHN R — "B X OES— O IP 7 KL 2% 3(b) & [Ffk & 95 . System log Tl
B RBRRF RN O 12 IE 56 47 28 FUICEHERI R — A B L, K — DXy hU—7
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AL, 12 HF 56 43 37T ICEBXRY — O xy U —7 BEERHL TS, FE—
NOFy WU —7 ZFEREGR%, 12 K 56 47 41 FIZEBX R — O R > U — 7 N R
ThHHZLZHMERL TS, TO%, V—BREZEIHT 57D A MREEDE
P —/ N IPR OREMLERE 12 I 56 43 41 FHITATVY, 12 K 56 47 50 R Eh R 5E T L, v—
RANZ Y2 LT 12 1 56 43 50 B — SR EIH S TWD. 22T, — %
REAME IR L72IEZ] “12:56:50” & % b U — 7 B a2 Mt L72REZ] “12:56:377 & Dz
— BEREDOEIHRFMZ /R L, ZZTIX 13 &b, 7747 2 KN TD Access log Tid,
Mail =PRSS TN RN, 12 7 56 47 28 BUICH —E A &2 5720ICT 7 &
AL TV —_ORFEEZBRE L, 12156 2 51 ICH—E A &% 5 2 LR AHREL 725
TN, ZOENI TAT VMBI A —A"T 72 AOUWRHEZ R L, ZZTiL238
L%,

%72, System log IZBW TRy 7 7T 02 KYa 7 OBENIRITIX, 12 K 56 4 41 71
FE G — "D HEERE CTh 20O A LG L, 12 K 57 43 01 R BRI Geh—
WCBITOHEBOZETHHERINTWND., 20 2 Bk Iz — e A ERIEOHER 21T
VY, 12 FE 57 43 03 FIC Y — B AEREDOE IH 23R S 4, X 3.7(b) T/r L7z vup.file % {ERL
BNy I 7T RV a 3BT D, TDhk, 747770 KV a7z T
vup.file # 3% &, FEIIGY — PR IEFICEE L S WL, v— KT 5 il
LT 12§ 57 43 04 I BERI R — "REIEB L TS, 22T, BExIGY— "NEHL
TREZ) “12:57:047 Ly B U— 7 BE A Lo “12:56:377 & OZENE IS —
NOWIARERZRL, 22T 27T B Eb. ZOEEMEY — SOMIALEEIT 72 12
BEBT 43 04 MBI D7 T4 7 FTO Access log TlEZlT T\ A —ER|ZEFITAS

FARAAN
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(DIZEBR RS — T vy N T HZEICEY Ry NT—7 N T TV EFHET S
e d. BEHASRT—ANBLOES—AO IP 7 FL 2% X)L FEEE 5. System
log Ti%, BEHLRHIMRREEING 13 Kf 12 43 21 ICERAR Y — "2 v v hF DL, FEY
—NRDFy NU—7 ik, 13K 12 9 30 ICEBR RV — DO F v h U — 7 B &R
HLTWD., BY—Oxy NV —7 2 EMHR%R, 13 K 12 2 34 ITEINZR T — 10
Fy U= NRETHDH I L EHFERALTND. 20K, F— HELZEHT 7201
A RRRED FEHY— N TPR OEENMLELZ 13 IFF 12 43 34 FPITATVY, 13 K 12 43 43 BT
BENNET L, 00— RT3 26l LT 13 129 43 B — SHEEENEIR S TV 5.
ZIT, B BEREANEIR LR 130121437 L Xy U — 7 BE AR LR

“13:12:30" & DENY—BEREOE IR Z R L, ZZ TR 183 ERDL. 274 Tk
T? Access log Tix, Mail & — "B TTEAL SN TR 28, 13 FF12 43 21 i —E
AEZTHIEDILT 7 EA LTV —"ORE LR L, 18K 12 5 44 Bich—e 2%
ZTHZENARRL R STWD., ZOENT TAT v MIBITF LV =17 7 & 2D U)Wk
MazmrRL, 22Tl ERs.

%72, System log (IZB W T RNy 7 7T RYa 7OBENR T, 13 112 4 34 I
B GY — "N HEERETH D DOMRERIBL, AT LATHRE (REF— B
BRI O 1.5 %) L7- 49 BRRia% o 13 K 13 43 23 R BRI G — 3 hME 1k
WETHDLZLEHERLTWD. Z0%, FEIIGY— 2B S8, 13 K 13
5y AT RICEBIORE T 2R LTS, Z0 2 Biftig o ¥ — v 2R MREBOER LT,
13 If 13 77 49 HITEHIRY— " ORENEF TH L Z L 2R L TV D. £,
3.70) C/r L7z vup.file Z{ERL L, Ny 7 7T 0y RYa T 3MgELT 5. 7477700
Y a 7IZBW T vup.file T 5 &, FESRS — SR EFICEELZ S HKEL, =—F
NT oY EHAE LT 13 K 13 43 50 FICEI G — SR EIB L T D, 22T, S
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P SHEIE LZREZ] “13:13:507 &% > b U — 7 B A L72REZ) “13:12:30” & e
WEBGRY— OB HIEMZR L, ZZTIE 80 E7s. ZOEHNRY— DOEHL
HAaIT-72 13 13 73 50 BT D27 7 A4 7> hTD Access log TIEZIJTTWHH—F
ZZRFEITR S0,

@IZEF—NZHEHT L LICLV Xy hT—7 NI TAVEFHBT 256 %77. b
FITNNREAETHES— RO IP T FL A% “IPR1”, Mail —/%, Web #—/3& FTP #
—NEZOES— A LEICEBLTEY, FHEALTHD Mail —10 IP 7 FL A%

“IPV1”, Web #—/3% “IPV2” L L, FTP #— % “IPB” &9 5. ZOIEDKEIPIC
AL TIE, Y ARY MREEOFES— % 2 BEBHIL, £ TEREIL T DAY — &l
45, EYF—_"DIP 7 FLZ% “IPR2” & “IPR3”, (A% — D IP 7 KL 2 % “IPV3”,

“IPV4” & “IPV5” &4 %. System log Ti¥, EARRIFRIFEINO 13 B 21 4y 16 2 EY
—N\ZHEENL, 18K 214y 24 IZEY— DRy b= BEEZRIH LTS, FEY—
NOXy NT—7 ZHEMRE L, 18FF21 5 2T ICRETHLZ LA HME LTS, &
D%, F—BEREEZHEIRT D202 2 5 DY A NIREEDE Y — N IPR2 & IPR3 DOifLH)
SLERZ 13 IF 21 47 27 BPIZATVY, 13 WF 21 47 36 I ENNTE T L, v — R/NT 24 2 il
LT 13§ 21 43 36 AT — MEREREIH ST\, 22T, — e E 0 L 7=l

“13:21:36” Ly MU — 7 BE AR UIREZ] “13:21:247 & OZEN Y —  BEREOE IR
MzRL, 22T 128ERD. 7472 FTOD Access log TiE, Mail ¥— BT E
fEEN TV Wiz, 13K 2147 16 T —EAEZIT 57207 7 EA L Tz —A
DORFEEBRHL, 183FE21 3 3T —ERE2ZIT DI ENAREL o TS, ZDOFEMN
TIAT 2 MIBT L —"T 7 v 2O0WR R Z R L, T2 TIE21ERD.

F 72, System log (ZBW T Ay 7 7T 070 KUY a 7 OBERMTIE, 13 K21 4 27 B
FEF—"PEHEIKRETH 20 OMEGR LB L, 13 1 22 7y 22 FHICFE Y — Tk 2/l
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OE THHERINTWD., D, 3.7(b) C/r L7z rup.file Z1ERR L, v 7 7T
R a AL T 5. 7377770 RV a 7128V rup.file Z#HT 5 &, 13 122 45
23 AR Y — N TPV, IPV2 & IPB OEELELZBAA L, 13KF 23 43 13 FICENH D
EENE T2 MR L TV D. 20 2 Bia%IC e — K37 3 2l LT 13 IF 23 43 15 BIC
EHARS— A SNEIH LTS, 22T, BEHNSY— SMEH LR “13:23:15” & %
v BT — 7 B AR UT-REL] “13:21:247 & OZENEH R — " OE R 2R L, =
TR B LD ZOEBX G — O\ A 1T > 72 13 RF 23 43 15 BRI 57
AT ¥ N TO Access log TIIZ T TV A —ERZEF XA S0,

OICES— N2y N THZ LIV Ry NI—T NI TN EFRT 56
R BHRRY—ARBLOES =D IP 7 KL 2% 3(e) & AkE L +5. System log T
1%, EERLEIRRRERIN O 13 IF 34 43 21 PICEY —_"%Z T v v hF¥ T L, 13K 3455 29 B
WCES— DRy NT—7 B2 LTS, B —_"DOxy NU—27 2 HEHERL,
13WF 34y B2 WICEFE THH Z L2 FHER L TS, T0%, — WEREZEIBT 5729
22 BOV A RIRRED FEH— S TPR2 & PR3 O ELIEZ 13 B 34 43 32 FYIZATV,
13§ 34 57 A1 ITEBE DT T L, B— RAT U2 LT 13 IF 34 75 41 BT — 8%
REAEIBENTWS. 22T, — EREE IR L72IFZ] “13:34:417 & xy MU — 7 B
R U 72ipZ) “13:34:1297 & DEN Y —  MEREOE IARFHZ R L, 22 TiE 1285,
7T AT v FTO Access log TlE, Mail 4 — PN TELS T e 28, 13 1 34 45 21
I —ERAEZTHOILT 7 AL TV —"OBREZ R L, 138 34 5 42 BPIC
T —ERAEZTDHIENARELE RS> TWD., ZOENRITAT Y MIBFL =T 7%
ADGEREEZ R L, T TEH218ER5.

F 72, System log (ZBW T Ay 7 7T 00 KT a 7 OBERITIL, 13 K 34 4y 32 I
EY— "R HEERECTH D0 OMREHIEL, VAT ATHRE (EV— BT 5 HiE
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B O 1.5 %) L7z 99 BEGE%E O 13 BE 36 43 11 ICES—"BEILRETHD Z L %
B LT D. ZDth, WOL 2 L CHEF— " EHMfiliic ki S, 13 K 37 43 10 #
WCEBIOTE T 2R L, X 3.7(b) TR LT- rup file Z1ERZIC NNy 7 7T 00 RV a 7i13HE
IET5. 747777 RYa7izBWC rupfile ZHT 5 &, 13 8 37 2 11 I8
#—/N1IPV1, IPV2 & IPB OEEMLE A BHlA L, 13 K 38 43 01 CEn b DOEEE T4
B LT D. 20 2 BBRER%ZIC T — RAXNT U 246 LT 13 I 38 43 03 FUICE FEx 4L
—AREIHLTWA., ZZ2°C, FHIRS— \0EIH L2kl “18:38:03” Ly hU—72
B AR U7 REZ “13:34:1297 L DEPE MR — " OEIAREH AR L, 2 TliX 214
e, Z0EHHRY— "OEIBLIHEZIT 72 13K 3843 03 KT 527 747 > |k

T? Access log TlEZIT TV A —ERIZEF IR G720,

System log (Iight condition) | %“gdi Mail server Access log in client
= arget server -
e ) IP address: IPV . Target service port: 25

gﬁ: ig Sl_‘.ystem_ls_norma] ﬁi:;}g SE Status.
12:28:11 2 ook | OK iﬁrmal i

. - \ 12:28:15 Stop of postfix on [PV | 12:28:12 OK XX: Abnormality
12:28:18 9 12:28:13 CK
12:28:19 10 12:28:14 CK <
12:28:21 Real server network is normal 12:28:15 XX -4— Dgéeri?coent:'guble
12:28:22 Virtual_server_network is_normal Detection of 12:28:16 XX
12:28:22 postfix_is_stop_condition -+ 12:28:17 XX
12:28:23 Real_server_network_is_normal 12:28:18 XX
12:28:24 Virtual_server_network_is_normal 12:28:19 XX
12:28:24 Start_to_restart_postfix_on_IPV Recovery of 12:28:20 XX
12:28:26 postfix_is normal - service function 12:28:21 XX
12:28:26 1 12:28:22 XX
12:28:272 12:28:23 XX

. 12:28:24 XX Recovery of
12:28:359 12:28:25 OK. <= server fanction
12:28:36 10 12:28:26 OK
12:28:38 Real_server network _is normal 12:28:27 OK
12:28:39 Virtual_server_network_is_normal 12:28:28 OK
12:28:39 Offering_service_is_normal 12:28:29 OK
12:28:39 System_is_normal 12:28:30 OK
12:28:39 1 12:28:31 OK
12:28:402 12:28:32 CK

. 12:28:33 CK

12:28:34 CK

(@) —ERRET v 7T AORBEEN L HEIH
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System log (Light condition)

| Target: Mail server

Target server
IP address: IPV1

12:48:05 System_is_normal Real server

E:gg;; IP address: IPR
o 12:48:10 Stop of postfix Virtual server

12:48:14 10 on IPV1 IP address: IPV2

12:48:16 Real_server_network is normal
12:48:17 Virtual_server_network_is_normal
12:48:17 postfix_is_stop condition
12:48:18 Real_server_network_is normal
12:48:19 Virtual_server_network_is_normal
12:48:19 Start_to_restart_postfix_on_IPV1
12:48:21 Cannot_recover_postfix_on_IPV1
12:48:21 __Start of restart (IPV1)
12:48:21 Activate_suspended IPR
12:48:30 Server_start: Complete

12:48:30 LB:_IPV1 —» IPV2

12:48:54 3

12:48:54 _ Restart_is end (IPV1)
12:48:55 4

12:48:56 5

12:48:56 __Recovery_of postfix_on_IPV1
12:48:56 __Make_vupfile

12:48:57 6

12:48:57 Find_vup.file

12:48:57 LB: IPV2 -> IPV1

12:48:57 Suspend_IPR

12:48:57 System_is normal

12:48:571

Access log in client

Detection of
> e touble |

4—‘ Start of background job ‘

Recovery of

server function

4—‘End of server restart |

-+—|Recovery of system

Target service port: 25

12:48:04 OK
12:48:05 OK
12:48:06 OK
12:48:07 OK

Status:
OK: Normal
XX: Abnormality

12:48:08 OK
12:48:09 OK
12:48:10 XX
12:48:28 XX
12:48:29 XX
12:48:30 XX
12:48:31 OK
12:48:32 OK
12:48:37 OK
12:48:38 OK
12:48:39 OK
12:48:50 OK
12:48:51 OK
12:48:52 OK
12:48:53 OK
12:48:54 OK

Detection of
- L

Recovery of
server function

-—

Service trouble
1s not detected

(b) EEXIG — S OFELENC L HEIA

System log (Light condition)

| Target: Mail server

Target server
IP address: IPV1

12:56:23 System_is_normal Real server
E::gi; TP address: IPR

- <—[1256:28 Restart of IPV1 | | Vistwalserver
12:56:32 10 address:

12:56:34 Real_server_network is normal
12:56:37 Virtual_server network is trouble
12:56:38 Real_server_network_is_normal

41 Virtual_server_network is trouble
41 __Restart_check (IPV1)

41 Activate_suspended_IPR

:50 Server_start: Complete

50 LB:_IPV1_->_IPV2

_ _IPV1_is normal
12:57:03 __Make_vupfile
12:57:04 7
12:57:04 Find_vup.file
12:57:04 LB:_IPV2_-» IPV1
12:57:04 Suspend_IPR
12:57:04 System_is_normal
12:57:04 1

Access log in client

. Detection of
network trouble

4—‘ Start of background job ‘

Recovery of

server function

-+—|End of server restart

-+— Recovery of system

Target service port: 25

12:56:22 OK
12:56:23 OK
12:56:24 OK
12:56:25 OK

Status:
OK: Normal
XX: Abnormality

12:56:26 OK.

12:56:27 OK .

12:56:28 XX <4—| Detection of
125620 XX service trouble

12:56:48 XX
12:56:49 XX
12:56:50 XX
12:56:51 OK -#—
12:56:52 OK
12:56:53 OK
12:56:54 OK
12:56:55 OK
12:56:56 OK
12:56:57 OK
12:56:58 OK
12:56:59 OK
12:57:01 OK
12:57:02 OK

Recovery of
server function

12:57:03 OK
12:57:04 OK -#—
12:57:05 OK

Service trouble
is not detected

12:57:06 OK

(o) EEEXIG Y — SO H)
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System log (Light condition) |

13:
13:

12:16 System_is_normal

12:16 1
. <«—[13:12:21 Shutdown of IPV1]

:12:25 10

13:12:27 Real_server_network is normal

13:12:30 Virtual_server_network_is_trouble

13:12:31 Real_server_network_is_normal

Target: Mail server

Target server

IP address: IPV1
Real server

IP address: IPR
Virtual server

IP address: IPV2

Access log in client

-—|Detection of
network trouble

13:12:34 Virtnal_server_network_is_trouble
13:12:34 __Restart_check (IPVI)

4—‘ Start of background job ]

13:12:34 Activate suspended IPR
:112:43 Server_start: Complete
112:43 LB:_IPV1_-»_IPV2

13:23 9

13:23 __Server_is_down_(IPV1)

[E—
L s

-+

13:
13:

Recovery of
server function

13:13:23 __Start IPV1 _forcibly

4—‘ Start to restart target server ‘

13:13:23 10

13:
13:
13:
:13:
:13:49
:13:50 6

47
184
195
19

_Server_start:_Complete

_IPV1_is normal
_Make_vupfile

:13:50 Find vup.file

:13:50 LB:_IPV2_->_IPV1 -

Recovery of system

:13:50 Suspend IPR
:13:50 System_is_normal
:13:501

13:
13:
13:
13:
13:
13:
13:

13:
13:
13:
13:
13:

12:
12:
12:
12:

12:20 OK
1221 XX
12:22 XX

12:
12:
12:
12:
12:

:13:
:13:
:13:
:13:
:13:
:13:
:13:
:13:
:13:
:13:
:13:
:13:
:13:

Target service port: 25

16 OK
17 OK
18 OK
19 OK

Status:
OK: Normal
XX: Abnormality

-« |Detection of
service trouble

41 XX
42 XX
43 XX
44 OK
45 OK

7 of
ction

Recove

server

40 OK
41 OK
42 OK
43 OK
44 OK
45 OK
46 OK
47 OK
48 OK
49 OK
50 OK
51 OK
520K

Service trouble
- 1s not detected

Q) BB — DY vy R

System log (Light condition) |

13:21:11 System_is_normal
13:21:111
13:21:122

<—[13:21:16 Restart of IPR1|

13:21:20 10

Target: Real server

Target real server

IP address: IPR1
Real server

IP address: IPR2,
Virtual server

IP address: [PV 1,
Backup server

IP address: IPB

s

2,3,45

Access log in client

13:21:24 Real_server_network_is_trouble

<—[Detection of network trouble |

13:21:27 Real_server network is_trouble

13:21:27 __Restart_check (IPR1)

‘1—‘ Start of background job I

13:21:27 Activate_suspended IPR2
13:21:27 Activate_suspended IPR3
13:21:36 Server_start (ALL):_Complete
13:21:36 LB:_IPV1_->_IPV3

13:21:36 LB: IPV2_-> IPV4

132136 LB-_IPB_-» IPVS

4—‘ Recovery of server function |

__Res‘[art_is_end_(IPR 1)

4—‘ End of server restart ‘

2 __Make_rup file

Find_rup file

2:23 Virtual_server_start_(IPV1)

22 23 Virtual server start (IPV2)
22:23 Virtual server start (IPB)

13:23:13 Server_start (ALL):_Complete
13:23:15LB: IPV3 > IPV1

13:23:15LB:_IPV4_->_IPV2
13:23:15LB:_IPV5_->_IPB
13:23:15 Suspend IPR2

Recovery of system

13:23:15 Suspend IPR3
13:23:15 System_is_normal
13:23:151

13:21:09 OK
13:21:10 OK
13:21:11 OK
13:21:12 OK
13:21:13 OK

Target server: Mail server
Target service port: 25

Status:
OK: Normal
XX: Abnormality

13:21:14 OK

13:21:15 OK
13:21:16 XX
13:21:17 XX

13:21:36 XX
13:21:37 OK
13:21:38 OK

Detection of
e ubte|

13:21:35 XX

7 of
1ction

Recove

server

13:21:39 OK
13:23:07 OK
13:23:08 OK
13:23:09 OK
13:23:10 OK
13:23:11 OK
13:23:12 OK
13:23:13 0K

13:23:14 OK
13:23:15 0K
13:23:16 OK

Service trouble
1s not detected

13:23:17 0K

(e) EH— O H)
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System log (Light condition) | Target: Real server Access log in client
- Target real server
b adbress: PR1 Target server: Mail server
13:34:16 System_is_normal I;aaég?eiz IPR2 3 13:34:14 OK Target service pOI't' 25
13:34:16 1 b o 13:34:15 OK —
_ A Virtual server B

: <«—[13:34:21 Shutdown of IPR1 | | “{psgese 1ov1 23,4 5 | |13:34:16 ok | S (ALUS:
13:34:25 10 Detection of Backup server 13:34:17 OK. OK: Normal
13:34:29 Real _server network is_trouble 4— IP address: IPB . . L.
13:34:32 Real _server_network_is_trouble network trouble 13:34:18 Ol% XX AbllOI']llallt}
13:34:32 __Restart_check (IPR1) q—l Start of background job 13:34:19 OK

13:34:32 Activate_suspended_TPR2 13:34:20 OK Detection of
13:34:32 Activate_suspended IPR3 13:34:21 XX ~4— etect 011119 bl
13:34:41 Server_start (ALL)_Complete 13:34:22 XX service wrouble

13:34:41 LB._IPV1_->_IPV3

13:34:41 LB:_IPV2_->_IPV4 - 13:34-40 XX
13:34:41 LB:_IPB_-»_IPV5 -+—Recovery of server function o

" 13:34:41 XX Recovery of
13:36:11 __Server_is_down_(IPR1) 13:34:42 OK <= o0 vor finction
13:36:11 __Start_IPR1_forcibly «+— Use WOL 13:34:43 OK

. 13:34:44 OK
13:37:10 __Server_start:_Complete .
13:37:10 _ _Make_rup file 13:37:55 OK.
1337112 13:37:56 OK
13:37:11 Find _rup file 37-5 "
13:37-11 Virtual_server_start (IPV1) 13:37.57 OK
13:37:11 Virtual_server start (IPV2) 13:37:58 OK
13:37:11 Virtual _server_start_(IPB) 13:37:59 OK

: 13:38:00 OK
13:38:01 Server_start (ALL):_Complete 13:38:01 OK
13:38:03 LB:_IPV3_->_IPV1 38 <

_IPV3_ -2 ] 13:38:02 OK :
13:38:03 LB-_IPV4_->_[PV2 o > Service trouble
13:33.03 OK & 1s not detected
13:38:03 LB:_IPV5_->_IPB -«——|Recovery of system el .
13:38:04 OK

13:38:03 Suspend_IPR2

13:38:03 Suspend_IPR3
13:38:03 System_is_normal
13:38:03 1

13:38:05 OK

@) EH—rOryry NET

F5.2 BRI ZFL8kT % Log 7 7 /b (Light condition)

F6. P2P AXY—NEBRRATLIZE T 5BRERRELEIT S Log 7 7M1IL

BHAZEY— NI N T TARRE LTSS, KAMREVAT AEIBE L N7 7V OfEE
W — EREZE IR T2 72 I BT 2 AR — S OBER I & &, TORZIE &b
System log |ZFC#kT 5. F7z, 5.7(b) T/R L7 BRI G — OB IBIEEEIT O N 7
7Ty RY a7 OBMIRN S ZED Log 7 7 A MIEET H. Ny 7T 7 R a 7
LoTikans Logld74+7 2750 RV a 7hbd Log L XITE 5 X 9 ICSEHHICT
FH) L7 AL TVD.

FEERIZHBWTERNEHT S Log 7 7 A VONE, H— SKEREDME R, 5%
—NOEIBRRIB LT 747 2 ROV —37 7 &' A2 1T 2 BRI O FERIFIEIZ O
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TRT. FEEY— NI 5.8 T/RLIZEL DI, FHZE &0 e’ HEENS — ROER %
79. P1 CTENMET ZEHY— /3D Log % “System log(P1)”, P2 TE{ET 2 EH - — D
Log % “System log(P2)” t4%. Z Z T® System logPDITERHATH 572, EARM
FREEREICH VT 1 BB CRIEZ BB L 0Ny 7 7T 70 RV g 706 OfRER R %7
OREIZBNTSH 1 PHEET “Wait” 21325 X912 L T%. System log(P2)i% P1 0
P—NEEHORME & 5729, X 5.8 T/ L7z Sfile DA FKEL 1 PR EICHHAE L T

“P2_wait” Z#H 1L TCWD. 7T 472 MIBITDH Access log (2157 T4 7 > b 3xtgetr
—ERERET LY — N, AR IP 7 U AZEL T 1 BB TT 7822170,
ZOH— 1 RRRIEN TSR SN D, D Log OYERICIZIEMEZ: ¥ — & A4RHLRAE £ A
T 572 2 EDM 2.4 TR L BExpect 71 7T LAEHEEMEHA LTS, 793472 FTO
Access log IZIZV—E R ZTEDRETHNIEAT—Z X “OK” 23, BEIRETHN
[FAT—F 2 “XX” BB E L bS5, HEIROEY — L FTP $—T, %
DIP T R A% “IPR”, FTP Y — OFEEHE AT 5 72 0IEA T 28 — D IP 7
RLZE “IPV” &L, TOHEMIP T KL 2%z “VIP” & LTW5.

I CIEHEMRRR A 10 B L, T OIS b R RGERE A B R — Tk L
TH—E AR T v 77 L0y NT—I D N F TNV ERET L. —EXICE@{TL 7
T, FTP = O — R 7 1 7 F A vsftpd DIEIEZITV, Ry MU —27 BT
D7 T70E, FTP Y —NEHEBE Xy N U T2 LK FHTS.

F6.1 ([ — b2t 7 0 7T AOFRENC L ¥ — AEENEIRT 2858277
System log(P1) T, BESHMMREEEEIND 13 I 05 43 07 A E RIS — R LW — e R
71 7 Z A vsftpd 421 L, 13 K 05 47 12.30 RIZE BRI G — DR v N T — 7 % ff
W%, 2B EEBREL TV D. FEARI— Oy U —7 & WHER%, vsftpd
B L, — A RAREEO R 21T > T\ 5. 13 1K 05 47 12.64 FHIZH— & A HRE
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DFERER S, P2 OFHS— NICEIAZEET 5720, K 5.7(llR L7z Riile 3%

L Cils OEMRIRRBICER S, 22T, —v AMENEIH L7=RZ “13:05:12.64” &4

—
i

— B RADOBE Z R L2 “13:05:12.8347 & OZENEILRI G — OB AR 2R L,
ZIZTIX038ERD. System log(P2) Tik, P2 OEH Y — "N EHRY— O —b
AR Z 13 BF 05 43 12.57 IICHH#, Pl OfERZRFORIEL 72 5. P2 OFERY — X

13 IF 05 77 13.63 FIZ Rufile %2 f51%, BEEAR Y — NOEHIREIZRS. 2947 M T
@ Access log TlX, 13 EF 05747 07.64 I —EREZITH7-0OICT 7 BA LTV aH—

NOEF 2B L, 13605 77 12.71 ICH—E A 22T D ZENARRER>TND. 20

NI TAT  MIBITFAY =T 7 2AOUINRMZRL, ZZTIE5.0TH L5,

System log (P1 )| Target: FTP server System log (P2)| Access log

- Real server - in client

. IP address: IPR. ) -
13:05:02.11 IPR_is_normal 13:05:02.36 IPR_is normal Target service port: 21
13:05:02.12 1 13:05:02.37 P2_wait Status:
13:05:03.14 2 13:05:03.38 P2_wait .
4—‘ 13:05:07 Stop of vsfipd on IPR | . Detection of }.é: igfgsjllality

13:05:1021 9 13:05:10.45 P2_wait | service trouble -
13:05:11.23 10 13:05:11.46 P2_wait 13:05:01.58 OK
13:05:12.30 Network_is normal 13:05:12.53 Network_is normal / 13:05:02.59 OK

13:05:12.34 vsfipd_is_stop_condition — Dete-cnoé_l 0£1 13:05:12.57 vsftpd is_stop condition 13:05:03.60 OK
13:05:12.38 Network_is_normal Service WOubLe Il 13.05:12 61 Wait 13:05:05.61 OK

13:05:12.58 Start_to_restart_vsfipd

13:05:13.62 Wait 13:05:06.63 OK

13:05:12.64 vsftpd is nommal  -— i?ff?e\rmi’%ggon 13:05:13.63 Receive R file 13:05:07.64 XX = grf;%fs

13:05:12.65 Send R file 13:05:13.64 IPR_is normal 13:05:08.65 XX

13:05:12.66 1 13:05:13.65 P2 wait [Report from ||| 13:05:09.67 XX

13:05:13.67 2 13:05:14.67 P2_wait P1 13:05:10.69 XX
. . 13:05:11.70 XX

13:05:21.75 9 . 13:05:12.71 OK

13:05:22.76 10 13:05:22.75 P2_wait 13:05:13.72 OK

13:05:23.83 Network_is_normal 13:05:23.77 P2 wait 13:05:14.74 OK

13:05:23.87 Service is_normal 13:05:24.84 Network_is_normal 13:05:15.75 OK

13:05:23.88 IPR_is_normal 13:05:24.88 Service_is_normal 13:05:16.76 OK

13:05:23.89 1 13:05:24.89 TPR is normal 13:05:17.77 OK

13:05:2491 2 13:05:24.90 Pz_;vaﬁ 13:05:18.79 OK

13:05:25.92 P2_wait

X F6.1 Y—vE X7 n 77 AOFERIC XK 2 IHKFO Log
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F6.2 |2 — R 7' m 7T AOHELE T —EAERENE RS, FHL—A
OFRENC XL VEIRT 2854 %2/~7. System log(P1)Tlx, EARMERIANO 13 B 50 5>
36 I EELRI R Y — N LoV — AT 1 7T A vsftpd {51 L, 13 K 50 47 41.49 £
CEBRI R — DXy NI —7 B RER%, VY—ERABFERILL T D, SR —
NOF Y NT—7 % Bk, vsftpd ZFHEEIL, TO%, — b REAREEO R
1TV, 13 I 50 47 44.65 FICEIHINEEChH 5 Z & AR L T 5. BB R Y — DA
IP 7 R U AZRERY, Y — SBEREZ B IH T2 72 IR — O BLEE 21T 5. 13 K 50
4y 49.57 FNTEENNE T L, (ABIP 7 RL ZADOBREZITY, 11 K 50 4y 49.69 FHIZH—
FERENEIR SN TS, 22T, — BEEE2EIA L7-REZ] “13:50:149.69” L Hh—E 2D
B 2B U 72RFZ) “18:50:41.53”7 L OZER Y — SHEREDE IARFE 2R L, Z ZTlX 8.16
Weinn., 77472 FTO Access log Tik, 13 FF 50 57 36.29 FPicHh—E R &% 1F 57
WIZT 7B A LT — O RE Z M L, 13 K 50 43 50.45 IIC Y —EA%2%1F5 2 &
WAREL 72> TS, ZDOENT TAT 2 MBI L =7 7t 2AOUWRFHEZ R L,
ZIZTIE 1416 B E 5. £, System logPDICHWT ANy 7 7T 7 R a 7 OBENR
PLCIE, 13 FF 50 4y 44.85 I BRI G — SO LEMLEE A BHAA L, 13 K 51 43 43.36
INCE BRI G — _ROFREINE T LTS, — b R MREO R Z2 1T\, 13 B 51
57 4342 T —EZBEOE BB MR SN TWD. D1, 5.70b) T/ L7z up.file &
B L, No 27 7o Roa 7 MeElbd 5. 7477702 K a 7B\ T upfile &
325 &, FEIREY— ASRIEFICEMELZ Sl L, B —OEFEIP 7 RL A%
fRER 5. Ok, FHGY— NICEAEIP 7 RUAZFEE L, 13 51 %) 44.66 FLI2F
BRI —ABREIAL WD, 22T, BEHMRIP— BN EIH LZREZ “13:51:44.667 &
P B R DR & U2 “13:50:41.53” & OZENEHE R — SO A AR L,
ZITIE 6313 LD, FOBEKIGY — ORI AT 7 13 I 51 4Y 44.66 BT
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BIFDHT7 74T FTO Access log TIEET TV D —EXITERF IR 5720, System
log(P2) T, P2 OE Y — "N EE Gt — "D — B X BF % 13 Kf 50 47 41.54 FPICkR

H%, Pl OFEREZFOIRRESL 72D, P2 OEFY— % 13 K 51 45 45.28 B U file 2%

5%, FHIGY —OBELREICRES.

Target: FTP server

Sys 0 ‘
System log (P1) e
Real server : IPR
Virtual server: [PV
Virtual IP address: VIP

13:50:31.31 IPR_is_normal
13:50:31.321
13:50:32.33 2

Svstem log (P2)|

~—|13:50:36 Stop of vsfipd on IPR |
13:50:40.42 10
13:50:41.49 Network _is_normal D - F
13:50:41.53 vsftpd is_stop_condition <=—
13:50:41.56 Netwark_is_normal
13:50:41.65 Start_to_restart_vsfipd
13:50:44.65 Cannot_recover vsftpd

13:50:44.66 Remove_virtual_IP_(IPR)
13:50:44.85 _ Start of restart (IPR) -#—
13:50:44.90 Start_of virtual server (IPV)

Start of
background job

13:50:49.57 Server start: Complete

13:50:49.69 Virtual_IP:_VIP_(IPV) <t— Recovery of

server function

13:50:49.70 Wait

13:51:43.35 Wait Fod of
13:51:43.36 __Restart_is_end (IPR) 4—
13:51:4342 __IPR is normal

13:51:43.43 _ Make up.file
13:51:44.36 Wait
13:51:44.38 Find up.file
13:51:44.66 Virtual_IP:_VIP_(IPV-=IPR)
13:51:44.67 Suspend [PV

13:51:44.69 Send U file

13:51:44.71 1

13:51:45.72 2

Recovery of
target server

13:50:31.31 IPR_is_normal
13:50:31.33 P2_wait
13:50:32.34 P2_wait

13:50:39.42 P2_wait

13:50:40.43 P2_wait

13:50:41.50 Network_is_normal
13:50:41.54 vsfipd is_stop condition
13:50:41.58 Wait

13:50:42.59 Wait [Detection of

13:50:43.61 Wait | gervice trouble
13:50:44.62 Wait

13:50:45.63 Wait

13:51:36.15 Wait
13:51:37.16 Wait
13:51:38.17 Wait
13:51:39.19 Wait
13:51:40.20 Wait
13:51:41.21 Wait
13:51:42.23 Wait
13:51:43.25 Wait
13:51:44.27 Wait

13:51:45.28 Receive U file

13:51:46.29 IPR_is_normal

13:51:47.30 P2_wait

13:51:48.31 P2_wait

Access log
in client

Target service port; 21
Status:

OK: Normal

XX: Abnormality

13:50:31.22 OK
13:50:32.23 OK
13:50:33.25 OK
13:50:34.26 OK
13:50:35.28 OK
13:50:36.29 XX -
13:50:37.31 XX
13:50:38.33 XX
13:50:39.34 XX

Service
trouble

13:50:4742 XX
13:50:48.43 XX
13:50:49 .44 XX
13:50:50.45 OK
13:50:51.46 OK
13:50:52.48 OK

Recovery

Service 1s

13:51:42.99 OK
normal

13:51:44.00 OK

13:51:45.02 OK
13:51:46.04 OK
13:51:47.05 OK
13:51:48.06 OK

X F6.2

BRI R — O FEENC X 51 O Log

X F6.3 [ZEERI R — " HRET LIk Ry NU—7 T TV EFHIT 554
%79, System log(P1)ClE, BEARMIBREFFN D 13 B 31 4y 20 B HG G — N & Fjid
L, 13K 3143 27.03 FICEH R — "D xRy bV —7 BEEZRH L TV 5. FHx5:
P—="DOXy MU —7 B L, 13 K 31 47 29.05 PICRE TH D Z L 2 FfER L T
L. ZO%, b EEEAEIAT 5 72 OIAR S — SO ELE 21TV, 13 K 31 47 33.97
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RICEEZE T L, ABIP 7 FLADBREZITYY, 13 I 31 %) 34.09 FUT H— HEREDE
HSNTWb., 22T, H—BEEnEIH L2k “18:31:34.097 & v MU —27 DR
i L72ieZ) “13:31:27.087 & OZEN Y — MEREDOE IR 2R L, ZZ T 7.06 &
725, 7 T4 T hTD Access log Tix, 13 K 3143 20.15 BV —E R &% 5 720IC
T AL T —_"ORFE 2B L, 131 31 %) 34.32 IV —E R &%) 5 Z L3 A]
BB TWND., ZOENI TAT v MTBIF 2 =7 7208 EZRL, 22
TIL 14178 &7 5. F72, System logPDIZIBNT ARy 7 7550 KU a 7 OB#IRN T
1%, 131 31 43 29.06 FIZE BRI S — 3 i EENREE TH 2 0 OB 2B L, 13 K 32
57 18.66 FUCE B G — NICBIT HHEBIOTE T AR STV D, — B R bk
DIERBZATVY, 13 I 32 43 18.72 ¥ — B AMREDEIN R S 41, X 5.7(b) TR LT
up.file Z1ERZIC Ny 7 7T 0 R a7 HELT 5. 747777 RV a 71280 T
up.file Z BT 5 &, FEGS— SBEFICEE L7 &l S, RS — N8 1P
7 RV RERT 5. 2Ok, WIS — B IP 7 KL AZHE L, 13 K5 3247 19.89
INEBR G — "ABEIR L T\ d. 2 2T, HEG I — S03MEIH L 72 f4) “13:32:19.897

xRy NU— 7 B U REZ “18:31:127.037 & O FENE TS — N 001E [HER] &

|

AL, 2T TIE5286 &5, ZOEHMRY— OEIBLIHEZIT > 72 13 Ff 32 47 19.89
BIZB 2527 7472 FTO Access log TIEZ T TWAF—ERIZEFITR L.

System log(P2) T, P2 O BRI — "N EH G — DY — B 2 B & 13 15 31 47 27.35
i, Pl OFSREZFRIRIEL 72 5. P2 OFEY— 313 13 FF 32 4y 20.53 BIZ U file

wxf5th, BERY— SOELRREIZRS.
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System log (Pl)‘ Target: FTP server System log (P2)| Access log

IP address in client
. Real server : IPR . ;
13:31:15.50 IPR_is_normal Virtual server: IPV 13:31:15.22 IPR_is_normal Target service port: 21
13:31:1551 1 I _ 13:31:15.23 P2_wait Status:
1331-16.93 3 Virtual IP address: VIP 13-31-16.25 P2 wai
:31:16.5 :31:16.25 P2_wait OK: Normal
<«—[13:31:20 Restart of IPR | . XX- Abnormali
13:31:23.019 13:31:23.32 P2_wait - Abnormality

13:31:15.08 OK

13:31:24.02 10 Detection of 13:31:24.33 P2_wait
13:31:27.03 IPR_network_is_trouble <g— 11:n$grlgltlrguble 13:31:27.35 IPR_network_is trouble  |[13:31:16.09 OK
13:31:29.05 Netwark is frouble 13:31:27.36 Wait 13:31:17.11 OK

13:31:20.06 __Restart_check (IPR) <= S{)a;‘crkfjgroml djob 13:31:28.37 Wait [Detection of 13531518‘13 OK
13:31:29.30 Start_of virtval server (IPV) 13:31:29.39 Wait |petwork trouble |||13:31:19.14 OK

13:31:33.97 Server start: Complete , 13:31:30.40 Wait 13:31:20.15 XX == Service
- Recovery of . . trouble

13:31:34.00 Virtual IP: VIP (TPV) <—| "0 0 (8 - e |[[13:31:31.41 Wait 13:31:21.16 XX
13:31:34.10 Wait 13:31:32.42 Wait 13:31:22.18 XX
13:31:35.11 Wait 13:31:33.43 Wait 13:31:23.17 XX

. 13:31:34.44 Wait 13:31:24.19 XX
13:32:17.57 Wait 13:31:35.46 Wait .
13:32:18.59 Wait End of 13:31:36.47 Wait 13:31:29.25 XX
13:32:18.66 __Restart_is_end_(IPR) <—| “server restart | [|13:31:37-48 Wait 13:31:30.27 XX
13:32:18.72 _ IPR is normal . 13:31:31.28 XX
13:32:18.73 _ Make up.file . 13:31:32.29 XX
13:32:19.60 Wait Recovery of 13:32:18.50 Wait 13:31:33.31 XX Recovery
13:32:19.61 Find_up file / target server 13:32:10.51 Wait 13:31:34.32 OK
13:32:19.89 Virtual_IP:_VIP (IPV->[PR) 13:32:20.52 Wait 13:31:3533 OK
13:32:19.90 Suspend IPV 13:32:20.53 Receive U file ¢ Service is
13:32:19.92 Send U file 13:32:20.54 IPR_is_normal 13:32:18.78 OK
13:32:19.93 1 13:32:20.55 P2_wait 13:32:19.79 OK
13:32:20.94 2 13:32:21.57 P2_wait 13:32:20.80 OK

. . 13:32:21.81 OK

13:32:2283 OK

F6.3 EHX RV — OFEERFD Log

F6.4 [TEBHRY— "2y y MU T HZ LIV Ry NU—27 T T V& HH
T 5%A %77, System log(P1) T, BEUGIRIRRIEHEIN D 12 I 53 47 45 FUITEBRRI 0 —
Revyy N L, 12 1 53 43 5213 FICEEERI G — O3 v MU —7 BE 2R L
TS, BEHRy— DXy MU — 7 ZHEMRE L, 12K 53 57 54.18 IZRE THD =
L HHEGR L TV D, £D%, —SHREA R IH T 2 720 IR — OB E 21T\,
12 B 53 4y 59.10 FICHEEE 52 T L, (KA IP 7 N L ADOEEZRITV, 12 1 53 4 59.22 7
W= SBERENEIF SN TWD. 22T, P— BRI L72REZ] “12:53:59.227 & x
v MU — 7 B AR LR “12:53:52.18” L OENY— BEREOE AEE 2R L, =
ITCIRT.098 LD, 7T AT FTO Access log TlE, 12 KF 53 43 45.41 Fhic—E R

ERATDIOICT 7B A LTV — OB 2 L, 12 B 53 77 59.56 I — B2 %
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ZTDHZENFREE 2> TWD., ZDENT TAT 2 MTBIF DI — 7 7 & 2Dk
&R L, 2Z2TiH14156 &7 5. £, System logPDIZBWT, Ny 7 7T 70 Ry
3 7 OBEMRILTIL, 12 K 53 47 54.19 BIZEH R — ") FEENREE Th 5 0Ol %
Bsh L, 12§ 55 47 22.19 FICE B R Y — \PMEIREBTH DL Z L AR L TWD. 2D
#%, WOL & ] L TR Y — 2RI EB) S &, 12 I 56 43 18.87 B D5
T ERER%, P EARILREEOMER Z1TV, 12 I 56 47 18.93 PV BExI G4 — DR AE
WIEH ThHDHZ EZ2ER LTS, X 5.7(b) TR LT upfile ZEK L, Ny 27 TFv R
VaZlMEIRTS. TxT T U RV a SIZBWTC upfile TS L, EHEIRIRY—
ANPEFEITENE L7z &l SHRAEY — O IP 7 R L A Z MRS 5. £ Ok, &t

LY — NI IP 7 RLAZEEL, 12 156 45 19.96 FUICE LY — 0N EIH L T

5.
System log (Pl)‘ Target FTP server System log (P2)| Access log
- Ip Edglress PR . in client
eal server -
12:53:40.01 IPR_is normal Virtual server: IPV 12:53:40.14 IPR_is_normal Target service port: 21
12:53:40021 I . r 12:53:40.13 P2_wait Status:
e Virtual IP address: VIP o - ams:
12:53:41.03 2 12:53:41.16 P2_wait OK: Normal
-I—| 12:53:45 Shutdown of IPR ‘ . XX: Abnormality
12:53:49.11 10 Detection of 12:53:48.23 P2_wait i
12:53:52.13 IPR_network_is_trouble —| octection o 12:53:49.24 P2_wait 12:53:40.36 OK
ok s trodk network trouble ||| 53555 bR network is rouble [ 12:53:41.37 OK

12:53:54.18 Network_is trouble

12:53:54.19 __ Restart_check (IPR) -—|Sfart Pf . 12:53:52.26 Wait \ 12:53:4238 OK
12:53:54 43 Start_of virtual_server (1PV)|_Packground job |l 155353 57 Wait [Petection of 12:53:43.39 OK

12:53:59.10 Server_start:_Complete , 12:53:54.28 Wait | network trouble ||| 12:53:44.40 OK :
12:53:50.22 Virtual_IP: VIP (IPV) — liii?]‘éi ?ct:“tmn 12:53:55.30 Wait 12:53:45.41 XX = tSr%rlfl;f:
12:53:59.23 Wait 12:53:56.31 Wait 12:53:46.42 XX

. 12:53:57.32 Wait 12:53:47.43 XX
12:55:22.17 Wait . 12:53:48 45 XX
12:55:22.19 __Server_is_down_(IPR) 12:55:42.65 Wait 12:53:49.46 XX
12:55:22.20 __Start_TPR forcibly a—|Use WOL | 12:55:43.67 Wait .
12:55:23.18 Wait 12:55:44.65 Wait 12:53:54.52 XX

. 12:55:45.66 Wait 12:53:56.53 XX
12:56:18.65 Wait 12:55:46.68 Wait 12:53:57.54 XX -
12:56:18.87 _ Server start: Complete . 12:53:58.55 XX
12:56:18.93 __TPR is normal 12:56:18.02 Wait 12:53:59.56 OK
12:56:18.94 _ Make up.file 12:56:19.04 Wait 12:54:00.58 OK
12:56:19.66 Wait Recovery of 12:56:20.06 Wait 12:54:01.59 OK
12:56:19.68 Find up file target server 12:56:20.07 Receive Ufile . Service
12:56:19.96 Virtual IP: VIP (IPV->IPR) 12:56:20.08 IPR_is_normal 12:54:18.76 OK
12:56:19.97 Suspend_IPV 12:56:20.09 P2_wait 12:55:19.77 OK
12:56:19.98 Send U file 12:56:21.11 P2_wait 12:56:20.78 OK
12:56:19.99 1 . 12:56:21.79 OK

12:56:22.81 OK

M F6.4 HItGt— DT ¥ v M7 UFED Log
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ZIC, EERGY — SPE IR LR “12:56:19.967 L v hU—7 B AR Lz
%) “12:53:52.18” & DAENE IR — " OE AR ZR L, 22 T3 147.83 &85
ZOEHH R — SOE R ZIT > 72 12 B 56 4y 19.96 RICBIT 527 747 hTO
Access log TIIZ T TV 5 —ERZEE TR L1720, System log(P2) Cid, P2 O H
P NN EHR G — SOy U — 7 B 2 12 K 53 43 52.25 MR HE, Pl OfR
EFREOIRAE L 72D, P2 OF LY — N(T 12 I 56 47 20.07 012 U file 2 %(51%, & Ext%H

— N OERIRRIZR S

F1. NFSRXL vy FHDETE
(2% : https‘//docs.oracle.com/cd/E19620-01/806-3067/6jc88ej60/index.html, Jul. 2018.)
NFS — 2R ETHHAICIEL,NFS ALy RERET HLERHDH. ALy R12/%
NFS k% 1 DWEET 5 Z ENAHET, ALy RT—AERELTHILITLY, —A
ITEH O NFS ZoRAWATL CRET 5 2 &R TE L. Trey e xy N —7 FRIC

VY, NFSH— DALy REERETHIENEE LV,

NFS ALy ROEEFRET DI, LLFO 3FEOFTED I b KOMEHEHAT 5.
-CPU 1 Iz L CTNFS 2L v F¥& 16~32 |23 &
T ITF 4TI IFGA T hTatE R 191285 L TNFS 2Ly REE 2 [HICERE

Fy N — 7 58 10Mbit I2xF L T NFS 2 L v R¥A 16 [HOEIE TERIE
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