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Ethernet® FE R

1973 Xerox PARC (3Mbps)

1978 DIX(DEC, Intel, Xerox) 10Mbps
1980 Ethernet version 1.0

1982 Ethernet version 2.0

1983~85 IEEE 802.3, 1SO 8802/3

1995 802.3u (100Mbps: Fast Ethernet)

1998 802.3z (1Gbps: Gigabit Ethernet)
2002 802.3ae (10Ghps: 10 Gigabit Ethernet)
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(Fiber Distributed Data Interface)
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GIEREDA /%7 K Dpiscussed7

1n 2000
« CD-ROM 1# 600MB Z#r3xd 5 1Z &

— Ethernet(10Mbps) 480 (sec) 8%
— T 3 (45Mbps) 106 (sec) 1.78%
— OC-3(155Mbps) 31 (sec) 0.5%

c UTIERA LBE

— 10Mbps -100Mbps (= 5E)




Discussed

BIL: B D EMHE | oo

MP3 [£#& : 1/8 FREIC[EHE I gE
(*) MPEG2 (DVD) T{E FHSN TULNA I ik i

CD-ROM(600MB) : 20HAx3%* = 160#ix 3%
1/Z DVD (5GB) : 160Hix3% = 1,280HAx3%
2[Z DVD (10GB) : 320Bix37> = 2,560H0x37

ECAT., &M HDD &,
50GB(254>F) 2> 640D T IL/NL
200GB(3.514>F) = 2,560 D7 L7\ Ls

> BHIMOTILNLEZEHFLTE
24 55(50GB). 84 (200GB)




Discussed

15“2 : E}JE in 2000

- FiE|
~ JEEMETA : 300Mbps
- TURILETH : 35Mbps (=1/10)
— DVD(=MPEG?2) : 5Mbps (=1/70)
— MPEGL1 : 1.5Mbps (=1/200)
— MPEG4 : 500kbps-2Mbps (=1/600—1/150)



Discussed

12 - BE(12043) in 2000

- EjE
~ JEEHEETA : 300Mbps = 270GB
— TORILETA 35Mbps > 32GB
— DVD(=MPEG2) : 5Mbps = 5GB
— MPEGL1 : 1.5Mbps 2> 2GB
— MPEG4 : 500kbps-2Mbps = 0.8GB

« MPEG4THDDIZ$}Ed 5
— 50GBHDD = 754 (L.4474/iE)
— 200GB HDD = 3004 (14/8)
(*) 5258/ 4




Discussed

512 - BhiE(24RFRS) in 2000

- EjE
— JEEHEETA : 300Mbps = 3,240GB
— TORILETFTA  35Mbps = 384GB
— DVD(=MPEG2) :5Mbps = 60GB
— MPEGL1 : 1.5Mbps > 24GB
— MPEG4 : 500kbps-2Mbps =  1GB

« MPEG4ATI0F v ILZEREILERITS
— 10GBDVD = 1H
— 50GBHDD = 5H
— 200GB HDD = 20H



Discussed

BEHINSD —DNDFEZE | n200

o AM)—Z2T (X “BZ N DT
~ i & ERER

- E®FHIL, "BaxY” LK%,
— [amriE

— FEEEFEE#T or Not Always}"' % (e.g., E/NAJL
IRiR)
(*) IR#E TIX. DTN(Delay Tolerant Networking) IR &

—
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LS Discussed
A2 —R20KBENOE in 2000

F4 | 1960s | 1970s | 1980s | 1990s | 2000s 2010s
kX | B (A7av|szav|iivay| /—b | Raey
CPU 0,1 1 10 100 1k

(MIPS)

AE) 0.01 0.1 1 10

(GB)
-y 1k 100 10 1 0.1
(Kg)

peREEEl 102 | 10° | 10° | 107 1

HEE=MIPS x GB —EE (10° ¥2OREL)
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CS: /1B —% JI*(ISP/ASP + Data Center

CS: Googlelg#xin T 15 A —

P2P : Smart-Phone, Tablets l

Data Center

CS: E/INIL-DF)F ?
P2P : Edge-Heavy ?
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New Requirements
v Latency {by M2M}
v'Privacy & Security
v'Resiliency {against
disconnet}

11 —A0DKEEA ;‘ Y g




Where we install computers,
on-the-premises or off-the premises ?

* On-the-Premises
— P2P architecture (for latency and resiliency)

— By IT division in companies : in North America
(*) Data Center for themselves and by themselves

o Off-the-Premises
— Client-Server architecture (for cost reduction)

— By provider in elsewhere : Japan in 2010s
(*) including cut of human cost
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Google M wFDH—/\
useum in California)

First Google Production Server
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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
» Explosion of amount of data
» Cross domain data integration

v Processor/CPU centric = Data/Storage centric
» Migration overhead: data >> processing image

(*) Contribution of
1. VM (Software-Defined North Bridge) technology
2. Software-Defined Storage technology
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