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The term big data” refers to an extremely large amount of valuable data
(e. g., sensor data, life logs, etc.), and it is generally managed by the
cloud (i.e., data centers). As the volume/variety of big data and the demand
for it increase, data centers must be upgraded and expand in scale. As a
result, data center management will become highly complex, and network
operation will pass entirely beyond human control. Therefore, automatic
data center management will become an essential technique for stably
sustaining large—-scale data center networks. To achieve automatic data
center management, we apply structured overlay techniques to the management
task.

The structured overlay approach is effective for automatic servers and
data management, but its performance is not suitable for big data management.
For example, conventional structured overlays require (1) a number of
queries, (2) a large amount of data migration for load balancing, and (3)
longer mean times to repair (MTTR) for big data management as the scale
of the data center expands. These requirements incur high capitalization
and operation costs for data center developers, regardless of whether
automatic management is realized. This dissertation introduces three novel
methods of improving the efficiency of conventional structured overlays
to solve problems (1)-(3). To reduce query traffic, we propose a novel bulk
query transfer scheme. To reduce data migration traffic, we propose an

optimal load balancing policy based on a kernel estimation scheme. Finally,




we use a testament protocol to improve the MITR. With these schemes
implemented, the structured overlay approach can enable automatic data

center management at significantly lower cost.




K & k& BE

(RXEBEEBROER)

AL, AN OEHLCEHEEEF OEYITT—20EMIZ&KY, BEERLLEDIT—FE 4RV
— ) OFBIEMENETL, S OBEBIXMIENT SMEICHLT, BELd—/ LIy —0%
BRATAET, URMBERRTEDILETRLE. i, BEIEA—/1\LARVINI—0FT—2 142
FYbI—OBRBISEATEO3OOMBER(T—2EE, AFSH, HSEME) ZHALMILIZSAT,
URREISHLTIDOFEREZREL, VI3al—avBLUIZal—arTOFEEZELT, F0OF
SEERASHLE-. RELEIFEDL, BEOBELLS—/ LRy —0I2E+H BB HEA R
EFKELGVWESIZEETEh, £, BREFT- 700 BROBEZBELTEOAEMRZENT S
TEERSNhT-.

ARXORRIUTICEHZNS.

1. WEEA—NLARYINI—IIZT, BRBII) - T—2%2EBETIRIRET D, F57190ELUVE
ZEMICEB L. BIFEFATE, /TU-T—20EEERE(e.g., put/get @), HZXI/TVDEY
/—FEFEFRTZEH, VTVEICHHIL TERERBOTORICHET IS5 T70v o8 MT SRBELH
of=. ZWE T, EROHITY F—2E2FLHTRETIFEEERLE. XF&E, VTV-F—45%
FEOZBOHEENNEE, EEDOI I - T—EEBEARLYE, FS710V7BIRENT VDLV SHEZE
Bo. ChonfsEd, BRMAMmEISal—a EROmERICTHLMIEShT-.

2. B ERBRCHERINFBREEELA —/ LA RYET—) LTRIER, T—3~DT7 92 RABARSE
EhiHd. BMEFRTIE, 70ERBDORIYEZRETH-0I2, BRET—20OBEC/—FOBEREZ
fToTW = REFETR, 77EABKPLTVST—HE2ERD/—FTEETHLICL-. £/,
EDT—45%ELK20/—FTEBTIERENEFICLIMEVSHBEEZRELMBICTEL, KZL
T, HARMICRISH SR T BT EEER L.

3. #HEEA—1 LA Ry T—OOMRESE, &/ —FRBFOBRHEBROERFRICEKET . BETF
AT, BEHERO_FRE/EO/—FEHREZEHTHLT, S HSESEEZHRFLTE. LAL, /—
FOEIBBERIZETITF—2EU 3RV NT—OTE, &/—FHEEO/—FEBROEFHFEZTHOAETL
FLESEL. ARETE, BREERD 2 0O/ —FIE8EEHT 52T, BEFELASOMWRK
EMERIET FEEERLE. AFXRETOMILBIREGT TR Sal—av &R MBS
oM Eof=.

BEDESIZ, FR/XIFEYTF—RICEBETET—2VT)DEMPOER ORYE BRI DGR
HTAEEEA =LA RYET—OEREL, T3t AR YT~ EBROBE L PEIAMEDERIZ
B L. £, ARXE, T—4t28%vb0—H08AEAEL, BELF—/\LAIRYNT—DIZLDT
— At ARYEI—HEBOERBEMZHASHT LR, RBEEICT—2EVARVENI—IODERTS
MEALBELMICLE. %Y, EvVT—20EBNERILTIENFEEHh, BRNGT—2E 4%y
F— o BREZINRBEICE->TLAIENEZILNS. FRXICTRESATOAEELLF—/\LIRYED
—HEBWETF—8t U8Ry b=V BB FEE, BROEYTT—20%¥EEERLDD, T4tV 4%
yrI—H QBB EESEIRMEDTIZ R R-FiELLGHTHY, BHMLETTES, 2N LGERED
Bl TES. Lo TARRXIIEE(IR)DREHELELTSESHLLEDLRHS.




