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CS vs P2P
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1#B{E daE (Communication Quality)

* QoS: Quality of Service
 CoS: Class of Service
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Proxy. Overlay. Gateway &L
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Proxy. Overlay. Gateway®ZL\
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“End-to-End Model”

End system End system

‘ %4 Internet %4
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Internet

Intermediate nodes
*Proxy server
Firewall
*Protocol translator
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Proxy. Overlay. Gateway®ZL\

e Qverlay :

Ls(e.g., IPHY

IL

i

BRGRYNT—0% HAT TV T+ —
~J—0) D EIZREIZHEET S,

> S RATLDEBEIEHEELLY, o o 06

* Proxy: “Transparent” 7£18{S% . Intermediate Node T,

YT ERLZELRZY,

ERR
> &

1N o = SN

wARZZLIZYLT IFEFR LS

T—3DBEN/NZ—V [T KEIKRTE

» Gateway: EDTJORIIL(=EB)ZFFIRETLRLTHIT S,

2 EoL0 FEINE, o . KEWGVRT LRETZFHE iR

SHEAGEICIE,

5 K7 Stateful Machine ZihEB LT 555

A BN




1. YILFT

I

R E1E

Y REDOFAERT —FT 03

IO

7R AL (B HE S BR . O AY 53 RY)

2. vl aiMTOEA
CDN. P2P73 &

3. IRBEIEEAiTDEA
Virtulization. Overlay* vk —%

Fe DE A



MBS [T D7 F ik

1. IKFERDER
— EHOH—/NIZHHHIZNIBEETIE S,

— BEOBECEIZ. BEFIELI=Y—/\ZHEL. @I Dispatch
EEAY

2. EEEL
— ProxyBEEERC CacheBBEZIRIHEL . V5AM 7 U MIELMRE/ — /5
B/—k0, T2 0EEZSET 5,
— T—RDOEFERF® Consistency D¥EFFMNIEREETT S,

IO




BATD L TR o o o|| HERHRSL R LigE

« JL—LTJ—4

—EDEHE A TURTLZERETENEST HY,
« T—FXTDFx

— EDFHL [RE/EA TUORTLZEET LD,
- ORI AA—T—R

- BR80%E, A, ROEF, 7ILdUX L
« EE

- BRBIZEDKSIZEIRT SH,




BEEY—EXZHIZLT, || izt @ LiEs

</

« JL—LTJ—7
— I RF—IVRIZERADBRENM TR
ERAY
s 7—XTUF¥

— ERENEl D> FREZE D> /\TIFESE
« JALIJL

— BEELNE) D> 44V IL > /NMADFESHL
« X

_ FERER D T D STk RAVTF

IS, FIREAEZ TS,




OCP (Open Compute Project)l’ﬁi'
NS, DevOpsB D FHET-FEE

NG HMTIC&d hRFTA4 XL
(e.g., X407 J4t)
Driven by GAFA+BAT

USA: Google, Amazon, Facebook, Apple
China: Baidu, Alibaba, Tencent(WeChat)



Innovations in Data Center architecture

1. Open & Transparent, i.e., white xx
v HW

» Chip, board, server, switch, router, Electric power, HVAC
v SW
» Operating system, Middleware , Application

2. Data (Storage) Centric

v’ Big Data collection and analysis
» Amount of data
» Cross domain data integration
v" Processor/CPU centric =» Data/Storage centric

» Migration overhead: data >> processing image
(*) Contribution of VM technology



DevOps: Eco-System New Supply-Chain

EEEEEEEEEEEEEEEEE

Pressure
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Pressure
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E#l: OCP Japan EE&K #EHFEKRER K




DevOps: Eco-System New Supply-Chain

PUSHE! = PULLE
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PUSHE /i PULLEE A

¢ End-to-End f&i&(i.e., stupid network)
_hETIE, BELEnd & BV&ELMHESAIDIEN

¢ 1—H—FF(vs \UF—-TO/NAF EE)
> Industry 4.0 D {ESNf=/IZ N TV ARE
Not Supply-Chain, but Demand-Chain
> 1oTT/3f R [&. Data-PUSH /H5 Data-PULL T, BER TAEDT—2NEBE1T5,
> HEIDIoT N5 datazPULL LT, BE®DIoTT/ (R IZ PUSH
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Google M A DH—/\

(Computer Museum in California

First Google Production Server
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Google M D HP—/\

(Computer Museum in California)
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Open COMPUTE SERVER
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: Microsoft
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Converged SDN Transport ~D 7 —F T 7 F v B |IC LY AV X—Fv FPORBFEZBEERT 5,

> )av
25.6Tbps+ =R « 1KBEEE S
£ kE{fl - CAPEX/OPEXD HIJJ5

e
CIsco

V7 k)
IOS-XR * F— F X — 3 >~
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CAPEXHIJRL  OPEXHIJEL
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B 544 - CAPEX/OPEX D B3Rk

v AT L
100G/400G R— k 7+ U #
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Converged SDN Transport Architecture
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*ACG Research, 2021
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Cisco Silicon One®D 1 / RXR—< 3 (2 &Y

HEBBN, A= Y7745 = — > DEENLIHE(EER

Cisco Silicon One
3.2Tbps—25.6Tbps

XD IL— &R

Cisco 8201-32FH

smmEmmmnn
Zvoa1zvy b 48 1 48x BB
I8, 8Tbps 12.8Tbps 60% [a]_E
17y oH7=-Y owE 0.166Tbps 12.8Tbps 77x [ _E
HEE ] 11,000W 288W 38x HIJ&L
E:l ) 907kg 14.09kg 64x IRk
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REtDO7AEY 37T, Ay ATRET LT, RBEEERICET TKAKE < BE#A
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~ Packet Management Plane
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iiﬁ unig\e
Python vs. Unicage by USP &

usp lab.
Unicage by USP Python
(Shell with C)
Count number of raws in 20GB file 1 16.7
Sort 5GB file 1 48.89
Pick corresponding raws in 20GB file 1 SIS T ?

(not completed)

Transform to CSV format file from

10GB file 1 S

SEHAE ¥ - http://hiroshil.hongo.wide.ad.jp/hiroshi/downloads/USP-Lab-Oct2024.pdf
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un @

Python vs. Unicage by USP e

. ERBHAETI=1—TILRYRT—H%EL T LATUR (CEETEE) EPythonS1 TS

) CERE
¢« ZTa—JI)ILARYRI—ODMREILENEB800-400D 4=

¢« Za—JIIARYNIT—ODNEELEEEHB T ANEER
e DI )LAVIRDEREZFIELI-LEEREIGEZLUTOR

_ S LA R (CEE) PythonSAF51)

B L7 R MUED A ISR 1/2 1
BXAEUERAE 1/16 1
AT B AR 1/33 1

SEHAE ¥ - http://hiroshil.hongo.wide.ad.jp/hiroshi/downloads/USP-Lab-Oct2024.pdf
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NN EEBSAR ST $h B AR EE(1) (T8) unicage

ERERHEFITONNES T )LOT U (CEEBTREE) LPythonT/4 T35 TRE usp lab.
. NN@%E*%. 4096-800-400-10D4 =
« FEEEGERHT AR
« BREE (NN FNELZL)
« VT )LAVURDREFIELI LRI GEUTOR

vxjawy R PythonZ 477V PythonZ 473 1)
(CE:E (CPU) (GPU)

FHRETRAMLEDE 1 35.92 12.38
SHESRS
T2 €Y EAE 1 69.32 Aol
(RSS)

IEER 31.4% 382.5% 32.5%

CUSP Lab. 2025 68



NNECEHREE: MIBIREE () B L
B{RR#ZTITONNES /LAY VR (CEEETEE) EPythonTSA T3 TEE usp lab. |

. NNO)%EE. 4096-800-400-100)4 =

- FE LEG BT AN ER

e Pythonld/\wFH4X:150,THRy#4:300, T )LaATURIERERE (BERFEE)

« T )LAVURDEEEZIELI-LEREIEZLTOXR

vzawey R PythonZ 477V PythonZ 47 7Y
(CERB):ZER%EH (CPU) (GPU)

FPEELTAMLED 1 7.76 4.87
& 5T

FEHYXAEY{FERE 1 37.29 59.05
IR —(EHE 1 56.99 89.50

IE&R 81.4% 83.96% 70.73%

=
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NN(K)EL AR EE: ZUEFREE(3) N
c BHRRHEZTITONNZL LAY N (CERETRERE) EPythonSATSUTRE NS r

- NND##&: 4096-8000-4000-100) 4=

« FELEGERT AN ER

e Pythonl&/\wFH 4 X:150,THRv4:300, /LA RIEREE (FERFE)

c T )LOATURDEEZIELI-LEREIEZLUTOR

vrxjawevk PythonZ4 7 7Y |PythonZA4735Y
(CE&E (CPU) (c1dV)

usp lab.

SPWETFX MOLED 1 17.70 0.12
S EHhFR]
FEHPYAEYERAZE 1 10.06 3.62
(RSS)
IXIVF—EHE |1 23.53 0.28

IEER 30.02% 34.16% 713.86%
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