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KimxXix, "= R 277277 L —2%EH L7 77 FEEEN “Video Service Function
Chaining” (B 298] EREL, FISL6 MBS,

F1E NIUDHIZ) T, IEERICOVWTRRS. T, a2 Ea—X eV a 0 ATHRE (AD) 72E
DEER7 T RV —ERAOFENREE > TS, FRZ, B o X MOBIREM 22 > o2 —FOff % »
HOIZAB LIZEER Y — A2 mE»SEEEE ) CRET 272018, AR TIEFRIRR 7 7 v Rl
HY— 2% FEH T 5 Video Service Function Chaining (VSFC) Z#EZR4 5. BEfE® Service Function
Chaining (SFC) %, F v U —Z7 P —EREFRREMT L2 LEZHHE LTNDER, 2—F T Lty
S T2 TEE AR B ALY — B A B R 5 2 E O S EE ARG RIS — B KT 2 EHRANT R L, £
DFEBO 1= DITIIGRIE N HKHEE IOV — ) — OB LETHD. T2 T, KR T 2 BEO
BRIk 09— — FNOBIEAHI L, VSFC Ik bmiER 7 7 FEGARY — X 2 EHT 5.

% 2 % [Video Service Function Chaining] TiX, N—RFu=7727%7L—% (WA ZfEx7=0LHY
— N E W TG RE A M A5 o D VSFC 2125855, £7, BEFED SFC R > b T — 7 Ok & R
L, KIZ, SFC HAfiZFIH L CEEOY—N ) — RIZFEE SN EGLBERE 2 25 8D VSFC % v b
U—rpartv S NE#HBHT 5.

%382 [y MEFHEEEE M 2 72 CPU-HWA Y — 7 — %7 7 F v DIRFE] TIE, —/)—FKHNT
BT — 2 Hak 2 FEB T 5 CPU-INA B — T =X T 7 F v 2 I_ETDH. BET—FT7T 7 F ¥ T, CPUN
ZIFWomEg T — 2 2 Ete oy e, Xy U= LoULTHICERE LTZ0L, Uo7y 77 &
WU TE A Loy MIERFRIEIEE 2 VT v & E LWIEFICES S8, @Ry 4 207 Tl
HEIFIZANT D, EBRTIE, HOGHMEMNEZ, IRET —X77F ¥ TIr o &, WERERICETT—#
Rk L O 2 J il s DRI BB ) CEETE, X7y MEFO ANEZ BN KE WA TH EE 72 LB
WRRTHIZ EERLT.

% 4 = TApproximate Completion—Detection HFRODHFEL A T v U EIEOERE] TliE, HEx T —%2#H#
KTHT7 7V r—a BT, AB2EEHILT D0 EL AT UV RIBEZIRET S, 2RO
Approximate Completion-Detection (ACD) JFTiX, miEeV 77 oy 7 2V TEEOH N EZENRT .
HABR—ERMZEL L2 0WEE, BRIZRET LA L, FEEO LA TV v EEBNICEET S Z LT,
R OFHRENEL EBLT 5. ACD TR TIE, HEZETZBMRMN LGS, R —BRAETHARERSH
L0, 7 —RIHETETHY, BT —RTHREFICHETE S, EBRTIE, BEEROEEELZRED
ACD FRDAE LA T U VEETEIL, bW RHAEE T —20E T 5 2 & THERFTADEIE & Tl
BERENH BT 22 L AR LTz, F70, 3E LB AEERIER X, $ERDEIEEERK & e~ CTmAEEERE 23 /)
SWZ EAEIRLTE.

%5 5 # [VSFC e oM gl — B A 03] TlE, 2 FIEO EGALPHEEE (HOG HFMEFHR, 71 —2M
ZEIZ L A BEWRRI) 25705 VSFC RHGMEEER — EADMREZ T 5. £3, BET—F%7
7 F % % FPGA ¥5#ih— " CTEHE L, 2 EEOBEGUEKEZHAEDEDL LT, 060Xy hT—7 7
AT MHD 60fps D VGAMEZ Y TV Z A4 MIEMRTE A Z L&A LT, RIZ, IR ALBREEEEIZ ACD oD
AEVAT U VEEEANDZ LT, Y—EANEERZIZTEA KT EIED 2 2 uEPEREA M E L, KR
FE7e MY — B AR FER TE 52 L AR LT

F6E [BbVIZ] TIX, CPU-IWA Y — T =7 7 F¥IZL DY — ) — FNDOT — F LR L8 &
ACD FROFE LA T VR X B G ABEEHNRIC LV, $RED VSFC BRI CHEER 7 T U Nilifg
WERY — A ZRIT 5 EHREBRIET 5L L HIZ, SBROBEIZONTIENS.

%« FRSCEE BRI, FI3L 2000 72 & 9532 300 354 1 M9 ORI 57, b L<ITITEL 800 5% 1 FRE L T 723wy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
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Image-processing services based on cloud computing are in great demand. These services should be
customizable to achieve the purpose of each user. To flexibly provide image-processing services that
match each user's purpose, we propose a technique called video service function chaining (VSFC) for
combining image-processing functions in CPU-hardware accelerator (HWA) coupled servers. One of the
most important requirements for providing a high-quality service in this proposal is that low latency in
server nodes.

We reduced latency in server nodes by two kinds of techniques; one is a CPU-HWA server architecture
with a real-time packet reordering circuit, and the other is a variable-latency circuit by an approximate
completion-detection (ACD) method. The architecture achieves reduction of data transfer delay in the
server node by forwarding packets containing image data to the HWA at the network level and
performing image processing for the packets while controlling the packet order. Furthermore, the
variable-latency circuit enables high-speed image processing effectively in which processing time for
each task is changed by roughly detecting its completion.

To confirm the effectiveness of the proposed techniques, several experiments were conducted. The first
experiment showed latency of an image-processing function implemented in the proposed architecture
is shorter than that in conventional architectures. The second experiment showed that effective clock
periods of image-processing circuits obtained by the ACD method with a small error are improved
compared with circuits without error. Finally, we developed and evaluated a video monitoring service
that consists of two image-processing functions: a HOG feature calculation circuit and an object
detection circuit. The evaluation result showed that the service can be provided with low latency by
combining image-processing functions using our architecture. We also evaluated the quality of the video
monitoring service that is accelerated by an ACD-based HOG feature calculation circuit and showed
that the throughput is improved with almost no decrease in object detection accuracy.

In summary, we have confirmed that the proposed techniques reduce latency in server nodes. In
addition, we have confirmed that the server node using the proposed techniques can provide the

low-latency video monitoring service based on VSFC.
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