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The goal of this particular research is to improve availability of computer systems
under operating system kernel failures. This research focuses on a software mechanism
of quickly recovering from kernel failures. This approach offers several benefits such
as improving service availability, reducing maintenance costs of physical hosts, reducing
power—consumption. The research outcomes are as follows; 1.) A mechanism to quickly
recover from kernel failures are designed and implemented. 2.) The mechanism reduces
downtime for a conventional OS recovery method by at most 90%. 3.) Solid-State Drives
can accelerate execution of the proposed mechanism, an extension enables the mechanism
to shorten downtime caused by software update, leveraging Graphic Processing Units (GPUs)
accelerates virtual machine live migration, which move a virtual machine to another
physical host without any data loss, due to their parallel processing feature.

AR ERA
(AL : )
[ERE S R & &
AR TEHA 3, 000, 000 900, 000 3, 900, 000

WRSE . VAT AV T by =T
& OSF - B FWRE Y7 by =T
FmU—R: ARNL—=T AT VRAT L, TANTENT A, VAT LY T T=T




1. MBSO F

FXL—F 4 T AT L (0S) I — R
DRI - BHALIZE- T, 77V r—v
g9 DRI HT 0S H—RIVNDONNT N A
TAEEROR M EE T L IR TE
2. 0S W= NVRE T HE, ZOLET
BT 57 7)) r—ya T R_RTRE T
THZEEERL, 22—Vt 59—
AR HAMEEZZE LK TFSETLEY . KR
av b 7Y A4 X SLA(Service Level
Agreement) ZRAET DA MZBWTIE, H
—EADEIIC K DWEITEAN E 72D, TR
FEEPET 0S B —RANDH AT T 5
ZLIREECTHY, 72L& xIE, Linux O Y —
Za— RIEETITPHR->TEY, HOD
LI TIEELER = FRRESNTWA.
TAREDPNL SHENTEFAAL BT
B VIR T T, BEMEMEL,
BIENIEFICRETH Y 2S5, T
728, TNHEDONRTIZED 0S h—FVDF
v ERBELERA KD B, 0S —x
AME T LTSS, WHRLS —E 252 FH
BT D2 ENEEL D,

TEREL O A TG BNT, 0SS I—%
VDRI L HBEENS EHRICEET 5F
EERELZY, EHRENRENTHY,
RIERERIREZEDLETITETE-> TR
VY. PERTFEIEIE, TAREDPNLSSABAAST
AEY OIREOBREMET H 2 ENZ VA
WWHER LT, AFUONEZEHICHSZR
BICTAHTFETHH. BARBIZIE, (REBE~>
VHENOA Ty gy MEEIGH LT
Wb, KFEEZHWD L, I—F T RAE
CTOEIRTSETORMEZ, AT LD
PR ENRER] & BE TG, BRERIZRD B iR
T 84 % HT 52 Lok Uiz, F£7=, it
KN s, 1) R~ AT 2 KE
IZE Y ST A L EIBICEERIN D, 2) 7
—E T TLADEHTLIT A NVDE
BINEEINDE, FELLSYV—E2A2HET
HILEMTERNE WS- RIS DN X Y
D LTS, TS DOMERZRRT 5
T, 08 B—RADNRT G EEICEIH
THIOOF MBI E L TfF T
5.

2. RO BW
AWFgeDBIIE, 0S H— LDk
HIEEZEMLT, O L TE{ET L —t
ZADR MK T EZIEIT 562 &ich b, 16k
WFENBET-HMAEZ IS, T—FRVZ T
DENEICEIET D7D FIEOMN 2D .
AWFGED FIEEMNLTHZ 8T, 1) RNTIZ
K DEENE CEOY— v 200 HEK
TEMETE 5, 2) FEEEIHOR{EIZXL
HREBWREDOE S 2 A N0, 3) —

v A O A AR FHHENIZ L D EES Yy FO
ANERT AL NS DAY v FvH
FFCTX 5.

ATl ERORMES 2R 5 2 5D
TS 2 B - F2HE LT, TR IR A A 7,
WELE-FEREZITH. 1 oD, 2 F v
a v FEETTT ORI, (KA~ UL
TWAAEVEEZDARS LTHEHLTWAS
IO EE LT HHETHD. 2 DD,
EHECRBIT 2T —F 70/ T AHMEH
THT7 7 ANVDOLBIEREZERL, A )y
vay NNEEIZEND DS E T S
BETHD. s LIEREE 2 G b
HZ LT, 0S =R ARE T LERRICY,
P —b A& LDELS LVERITHRETHZ
EITES.

AR~ > DA Y HIERERE, o7
7 A NI BREIE &2 325, A—7 v Y —
AR~ =2 THD Xen Iz FELE
T5. ZLTC, @ERER Y — \GHEMZ W
T, A ¥ —Fv MNREZEE LT ERAIT
9. Linux X JBoss LW mE AT ALK
B ST, ZAMDLOIEE A IMEDKRGEE
1TV, EHRMAOBEGEIHD.

3. WrEDHE
WHEEEITIX, i~ v o A E U &
IR, 72O N7 7 A VAR HREESIRERE D
A, BIOEERIT o7, REHT BT,
TV =g R 0S h—x), R~y
VE= X AR S AWM L. 0S
T —F VB L ERTBRCIE, EERE2R
T BT, B~ VBREAEL CE
xR Tl B~ T =X OBREREET
BUR CIEH0 128 i S v Tnpnizd, A8
VU= H OGBS < OFRER ZEN
7=, Fz, FEBRIZALEHINTHWE =
7T 5 TdHD Apache RERRICIA L FH
ENTWAO0S I —/VTh 5 Linux, A8~
UE = F Xen B W EBR A EEIZTE
LTz, AREEIIFEELZETTDHET
WZE 8D, NRICEERGEZIT-72. £D7
DI, 7T7AT VK H—=n"T a7 LsH
ESHHT-OOFFEKEEALL. 22T
B & 20 CEMERGEZ A&IfT - TE<
Z&T, BEEIATO ERFFZRBWT, BE
AR @HE U JRIRK O Y)Y 451 % Fal
AT D EEZ TS, F7-, REEEICE
W T Solid State Drives(SSD) |2 AF v 7
av FERGETH LT, 6 5EHELLE
Boid eV EfAE LN, SSD &
HEA L7=. SSD I3Z DRIz X - THERER K
L LD, Bl DA o SSD 21
BN L=,
BRAEREICIL, 7 u M2 A T O FERE
1T->7=. Apache * Linux & W\ 7=FEERIZH]



AEhTWa Y7 o7 2RHT2Z &

T, BEOY 7 N =T & OB L,

b EHWTHIEEICEEZITT -7 1
k& A4 T OFHNER ZIT o 2. HH)EERHH
BHEAEATETH 720, RIFEEICEAL
FHERAERT S22 ETHo R EREIT
2D ENDNSTT-0, FHEEEENEL
TiHMEFERZITo72. 0S I —RI/LDEE %2 FH
e DH012, 77—V b Pzrvar
EREEI D HEE W TERAIZ 0S 1—=x
JNZT7 A=)V FEFEAL, bX LfEELRAE
SHT-. R, HiZEMEET LT
—a UEBEB S-S L X2, 0S h—xL
EEIBTOBICAELDZ T 2 A4 Lk RK
T 90%HIJE L7=. Apache Zf{ IH-7- L &IC
HIZIERIEONRERH D Z L bR TX 2.
EpAEFE L T kT, 2AF v T va v b
DG LB EWHNFEITTHZ L TED A
WAy v ay NERGATRRICR D &
W) AR, 2 2T, ERFEEATEA
THTETH- &M% @S R
Graphic Processing Unit (GPU) Z1fi x 7= 315
WAEEA L., ZOEBRHAHEKEHE ST,
M E R A L, NE AR Y
TGN LMFGET —~ DR I H T,

4. HFIERHE

AT 258 U C, 0S BEENA U2 BICEH
\Z1E IH T 2 B8 O Rk 3 KX OV D2 5 % W
S Lz, BARAYIZIE, i~ D AE
U F s, 7o NS T 7 A VAR
AR CH D, F 72, WifkHE % Linux <° Xen
ICFEIE ATV ERMN 2l 21T~ 72, K%
1Tolel 2 A, I—FVEIHICET SRR %2
BARTR 0% CX 2 Z Embnolz.
7=, Apache XA —27 v a VA FERLTZ
Ry F~—r7 )7 =T ThHbD RUBIS IZ
AL TCHLHEAMETHD Z ERNbhota. &
HiZ, 74—V bVl variEHNT
H— F VR E & BRI R A X 7B Tk
EFANRT R CORENOBEIE TE 5
Ebhotz.

F77, Solid State Drive(SSD) Z w5 =
LTELRDEEAENRIAD D Z &b
Sl AF T vay bET 4 A7 HEEICR
F3570, T4 A7 BEBNEdbd+ s
RN AT v 7 ay METLH EmElbT 5.
AFRIFIAN—=RT 0 271 L L= T
TN =D, SSD I b A REETH S, SSD
ITHRIEROIC Y K LD TN D728, SSD ff
HIZBFENTHD LB 5.

AGFREYIETHZLT, Y7 2T D
T T T — MIEI XU H A AT
XA Enbholr. A F v ay FDiE
TLEISHT DT AT ¢ 7 &R, FiEBE%
DAF w7 ay NeERT 5. BAEIIZIT,
WEYV—ERAEZRMEL TV DHRE~ &

RN, [l CIREEZ R oA~ o o 28I
AT 5. AR LT~ ECHIER A
TV, BRENET LEbA Ty T ay b
ZESL, FOMB~Y s 2RETS. B
LizAF vy vay NEETLTH LT, B
EEZOWREZED BT Z 2N TE S, A
FLTFESOIIEE L TR LT, EEMITK
MEOME T —~ &R T 5 LN TE T
SBITFERICRE 21T, BERIC T AT A
HREL TS FPETHD.

FlAF TV a v MBI OWTERE
L CTW< NIZ, Graphic Processing Unit
(GPU) ZHWD Z & TR~ U BEE &
HILTEDLRIABNHD Z EnbhoTz. K
B~ VBRI~ 2B s
FEROYEARA MIBTZ Ex2ET. K8
<V URBIETIE, ATFUSRCPUD LYV RAAE
LWo R~ v DREEEZBESLOWE
RA NI E—%21T9. WbIERIARA MZA
TS ay NEERT S, ZOE¥E%E GPU
WL o THFHES 5 Z & TR~ B
EICET HRER 2 RENI NS TH L
MNTELEEZLND. U~ Y U BEDL
B% GPU L TIATT HHRE OFEMERGT % BHah
L, 2bb OB LIEL T FETHS.

5. EFEHMILE
(WP, WFGe sy M ORI 42 1
=Y

UdEssamsc) (B3 1)

[1] Takeshi Yoshimura, Hiroshi Yamada,
Kenji Kono, Using Fault Injection to
Analyze the Scope of Error Propagation in
Linux, IPSJ Trans. on Advanced Computing
Systems, Vol.6, No.2, pp.1-10, & #H A,
2013

[2] Hiroshi Yamada and Kenji Kono:
Traveling Forward in Time to Newer
Operating Systems using ShadowReboot,
Proc. of the 9th ACM Conf. on Virtual
Execution Environments (VEE® 13),

pp. 121-130, A, 2013

[3] Kazuya Yamakita, Hiroshi Yamada, Kenji
Kono: Lightweight Recovery from Kernel
Failures using Phase—based Reboot, IPSJ
Trans. on Advanced Computing Systems,
Vol.5, No.2, pp.121-132, #HiA, 2012

(F=geR) G111

(LR, L mEyEse, Epf—: Linux 71—
FINZBIT DT —5, 5121 B AT L
VT N2 T ARV —FT 4 T AT A
WFge4s, 2012.5.7~5.8, BREiT IT AlyEfE



6. MFFCRLRE

() ArzefkEE

(LI {5 (YAMADA HIROSHI)

U TR KR T 2R 72 0 - e

WF7eE% 5« 00571572




