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WWW®DELILS

1989 CERN (European Center for Nuclear
Research) TXEEED=HIZEE

~ HDXEAD) 2 OZFELTH AR (HyperText)
— HTML

1993 Mosaic

— )T BIEITTI O ORIZTIOERTEHIEDTE
BTS5STHhILA—HFAR3TT—R

1994 World Wide Web Consortium
Netscape Navigator vs. Internet Explorer



URL (Uniform Resource Locator)
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AR NI RNANTRNG

SOEFR—hICaxT > 3V HRTE

| |GET /"aida/koujichu. html HTTP/1.0

ARV EDEDY ZERITET

HTTP/1.1 200 OK —AT—H2RA
Date: Thu, 21 Apr 2005 02:41:27 GMT

Server: Apache/1.3.27 (Unix) (Red-Hat/Linux) mod ssl|/2.8.12
OpenSSL/0.9. 6b DAV/1.0.3 PHP/4.1.2 mod_perl/1.26

Last-Modified: Thu, 21 Apr 2005 02:17:43 GMT
ETag: “beedd-9d-42670d47"

Accept—-Ranges: bytes

Content-Length: 157

Connection: close

Content-Type: text/html

<HTML>
<HEAD>
<TITLE>TZEh</TITLE>
</HEAD>
<BODY>

FIEHTY
</BODY>
</HTML>
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HTML (HyperText Markup
Language)
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EARE2T

A% | B BEGE

Hl~H6 | RHL HFDINSNWANKEGREL

P % align="right”"#3 &

BR T BTATL

| A32)vD

B R—ILK

FONT |42k size, face, colorfi&

IMG BE{RIBOIA |sre=“T7AILA” al=“KEXFF”
H width, height, #8724 730
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<HI>LANJILID R HL</H1>

<H2>LA)JL20) B H L</H2>

<H3>L L3 R H L</H3>
ANRXXPTHITLTHEE L TIEBITENZLDT
B\ L THRITLULMEEZX&IEP& &I BR&GE
FESBENRHYFET,

<P>

%I%;_ B&gt; &£&It;/B&gt; TRFEMNT=H 57 [F<B>R—ILF</B>TRREN
<BR;

&lt;1&gt; E&IL/1&gt, THERIFEN =B 2 (E<I>A ) Y I</I>TRRINET,
<BR>

%I%;_ U&gt;E&IE/U&gL TRIEN =3B 57 [E<U> T #RFTE</U>TRIREN

<BR>
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; C:¥samplel_htm — Microsoft Internet Explorer [Z”E|rz|
2B iREE FTO) BRIANG =T AL H
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e <A href=“URL’>XF5lI</A>

e <A href="J 74L& ">XFFI</A>

« ZADT VY TIENFIDE L DBEE
BATCTIOR—TA%5IKCETINAIN—
o ODFEREZEHEHIETDS

14



HTMLXZD £ A EE

<HTML>
<HEAD>
<TITLE>AAIL</TITLE>
</HEAD>
<BODY>
XEXRAK
</BODY>
</HTML>
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) AR, 3&

2% | Bk BEE

UL Unnumbered List | type="“disc”/”circle”/”’square”

OL Orderd List type, start’s&

LI List Item JA+DIE B

TABLE | Table border’g &

TR Table Row rowspan(fT&x1=M23)%% &

TD Table Data align, valign, rowspan, colspan,
nowrap’i&

TH Table Header R—ILE TRV AYT
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<UL>
<LI>

%I%;_ B&gt; &£ &lt;/B&gt; TEFMNI=E 7 [E<B>R—)LE</B>TRIRSN
<LI>c>

&lt;1&gt; &It/ &gt THRIFE N =GR 73 [E<I>A R Y I</I>TRERINFET
<LI>

%I%;_U&gt;t&lt;/U&gt;’C*‘IEliﬁ’LT:‘éu‘Bﬁj\lzl:<U>'F.‘ﬁi1Tf=c‘?</U>’C°i'~=z7T<é*L
</UL>

<TABLE BORDER>

<TR><TH>AYJ Z<TH>ER<TH>E &4 E
<TR><TD>TABLE<TD>Table<TD>border%:&
<TR><TD>TR<TD>Table Row<TD>rowspan({TZE=mM3)% &
<TR><TD>TD<TD>Table Data<TD>align, valign, rowspan, colspan,
nowrap’i&

<TR><TD>TH<TD>Table Header<TD>R—)LK Tt &) 4
</TABLE>
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<} C:¥sample2_htm — Microsoft Internet Explorer
JrfHE REE FTA BREADG VD AJLTHH)
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FELAD & C¥sampleZhtm

o EXECBTHRIENICEN S —ILF THFRTENET,
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o LI THFENICER I RIS THREINET,

RIHE =Alr EtFis
TABLE Tahle border?dd”
TR Tahle Row  rowspaniiTe £ioaiy

D Tahle Data  align, valign, rowspan, colspan, nowrap’ 4

TH Table Header /v — )L T2 )05
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XML (eXtensible Markup
L anguage)
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Document Type Definition
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Compact HTML
.

CHTML
NTTF 3 EE—F
HyperText
Markup Language

® HTML
R/ F(1992)=

Ty

e

SEDRE

Synchronized Multimedia
Integration Language

SMIL

RIFATA T ARV —L

Wireless Markup Language

WML

ENA ) A3k

HLaR1E D BN

4.0RRW3CENE(1997)

Standard Generalized
Markup Language
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Extensible HTML
XHTML
W3C#h&(2000)

Extensible
Markup Language

XML
W3CH)&(1998)



XMLIZ&Ba T YER

<?xml version="1.0" ?>
<?xml-stylesheet type="text/xs|" href="book_list.xs|"?>
<book_list>

<book> <title> Computer Networks, 4/e </title> <author> Andrew S.
Tanenbaum </author> <year> 2003 </year> </book>

<book> <title> Modern Operating Systems, 2/e </title> <author> Andrew
S. Tanenbaum </author> <year> 2001 </year> </book>

<book> <title> Structured Computer Organization, 4/e </title> <author>
Andrew S. Tanenbaum </author> <year> 1999 </year> </book>

</book_list>
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XSLIZ&KBARAA )L —F

<?xml version='1.0"7>

<xsl:stylesheet xmlIns:xsl="http://www.w3.0rg/1999/XSL/Transform"
version="1.0">

<xsl:template match="/">

<html>
<body>
<table border="2">
<tr>
<th> Title</th>
<th> Author</th>
<th> Year </th>

<[tr>

22



XSLIZK DR ZAILY —MNiEE)

<xsl:for-each select="book_list/book">
<tr>
<td> <xsl:value-of select="title"/> </td>
<td> <xsl:value-of select="author"/> </td>
<td> <xsl:value-of select="year"/> </td>
<[tr>
</xsl.for-each>
</table>
</body>
</html>
</xsl:template>
</xsl:stylesheet>

23



<} C:¥book_list.xml — Microsoft Internet Explorer
JrAEY REREN FTW BRICADGE DD AT H)

Q- Q  [¥] & & POn= slesmon @

FELAD €] C¥baok_listxml

Title Author Year
Computer Metworlcs, 4/ Andrew 5. Tanenbaum 2003
Modern Operating Systems, 2 Andrew = Tanenbaum (2001
structured Computer Organization, e Andrew 5. Tanenbaum 1295
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Content Delivery Network
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CDS/CDN& (& 7?2
. CDS

- Content(s) Delivery Service/System
- Content(s) Distribution Service/System

- Web/StreamingZi & Mrich contentsIZx L TH v v
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Peer-to-Peer System



What i1s P2P

* Apply the technical frameworks, that Is applied
to Inside a computer so as to improve the
processing performance, are applied to the
distributed computer network environment.

 |n particular, the followings are key components
for P2P system;
1. Cache (and mirroring)
2. Redirection of data flow, e.g., DMA

3. Abstraction of objects, to handle by unigue and
single method.

« P2P does not include computation



Something new In the Internet

1. Multi-processor computer architecture for
distributed processing, aka functional
distribution, geographical distribution

2. Cache and Proxy
CDN(Contents Delivery Network)

3. Virtualization
Overlay networking



Background of P2P;
Unawared technical evolution ?

 Two of drastic cost down In ICT

— Copying
— Recording and saving

* However, logistics of information may not be
aware of this evolution......

— Have BitTorrent or Joost been awared ?
— BB-TV! by SoftBank YBB has operated, silently...



Peer-to-Peer overlay multicasting service by professional ISP, BB-
TV! by SoftBank over ADSL network

October 11, 2006.
| Play-off game of professional baseball, Hokkaido Nihon Ham
Fighters versus Fukuoka Softbank Hawks.

N

Number 3736bp3
of clients (=768Kbpsx48,454)
With legacy
Unicast-based
697Gbp3 multicast
(=37.3Gx18.7% ’

~ Start

. Game-set
. Program

Bandwidth at server I

17:.01 17:17 17:33 17:49 1805 18:21 18:37 18:53 19:09 19:25 19:41 1957 20:13 20:29 20:45 21:.01 21:17 21:33 21:49 22:05 22:21 22:37 22:53 23.09 23:25 23:41

Time




Peer-to-Peer Overlay Networking

* First generation

— Napstar, WinMX
=>directory server + Pee-to-Peer connection
(*) similar to SIP and NGN

 Second generation

— Gnutella
= Server-less pure peer-to-peer
(*) have a scaling problem.....

 Third generation
— Freenet, Winny
=» introduction of network cache for scalability
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Napster

Index of
contents —
X
: W o??%
File 7 ceruer
~ ‘06 @Q
name/usernan QS N
QOQA Q&O{I P Addrss, Port,
= Q¥ Path (URI) W
L15 o©©  Reguesttoconnect ==
o g_@f_AA
PC Provide contents PC
m [ Store contents

[ Store
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Gnutella: Discovery

B ’:[] .
¥ _
Peer/neighborle==y 5@
< :
J/E==RSNN %Ot It | ]
<>
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New- B

¢

... S

/F_—rs‘» R gb

[—] data
o~

<>

D —jﬂ I \ 1 Have a retrieved cont
= A=
/4;»0.“%3 /La“ﬁ_)
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Gnutella: Transmission

* 0 :
=

C
Peer/neigh60r|!!
L"-.- "

= ’:L_—‘[
/L/o,s = i
\g—b
D Node has a target con
E ode has a targ

= A\ A\
/%_3 /L—‘o‘,)
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Freenet :put a file

BHRQLT - e 4

Network (=

\ .3

Hash value
a5 Vel Source dat.

P2
“_——H.\YA
/ :\ Hashvalue
E! »E;[ Contents holder
= =Y
/?_——»‘»O.\:%) =" \YA’D

= }HTL(TTL)=2

*GUID key Is broadcast



Freenet: file transfer
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cache/ Super-Nodes
Reverse-cache

BHIMROS —BEOBEE

%]9-5 Winny/SKYPEIZEH [T/




Distributed file storage in P2P system

* Napster

— Separate Index and Storage
« DMA operation by the introduction of out-band signaling
 Reducing the copy overhead using the pointer

* Freenet/Winny

— Separate file name and it’s location Information
 Operation like virtual memory system

— Anonymity of file profile

— Introduction of network cache
 Paging, cache, reverse-cache, etc.,



What has Peer-to-Peer introduced ?

1. {networked} Cache and Proxy
2. {networked} DMA (Direct Memory Access)

3. {networked} Virtual memory system (by DHT)

— Separate contents handler(identifier) and real
storeing address

— Access heterogeneous and multiple device with
single {virtual} interface

4. Abstraction of contents by number (by DHT)
concealing {file name, file descriptor, etc.}




Cache memory In computer

High speed processing Lower speed processint

(1) Requesting “read” data
.= Malin

(@ Responding “send” data
. | | memory
(*) @is so slow =» idle clocking at CPU....

Introduction of cache memory system

<<High Speed>>

D Requesting
“read” data

<<High Speed>> <<Lower Speed>>

(*) Send the data by
the previous and

CaChe old request
memory

@Responding

“send” data

Main
memory




What has Peer-to-Peer introduced ?

1. {networked} Cache and Proxy
2. {networked} DMA (Direct Memory Access)

3. {networked} Virtual memory system (by DHT)

— Separate contents handler(identifier) and real
storeing address

— Access heterogeneous and multiple device with
single {virtual} interface

4. Abstraction of contents by number (by DHT)
concealing {file name, file descriptor, etc.}




DMA; Direct Memory Access

.4

3 Acknowledge of
completion of operatior

(D Ordering input/output data

main
memory

DMA 1/0
device

controller

“read” and “write” data

During the DMA operation, CPU
can not access the main memory




Signaling system

 Qut-band signaling
— Separate the Data-Plane and Control-Plane)

— Example; Telephone, MP3 player, TV
broadcasting

* In-band signaling

— Share and use the same resource by Data-Plane
and by Control-Plane

— Example; internet



What has Peer-to-Peer introduced ?

1. {networked} Cache and Proxy
2. {networked} DMA (Direct Memory Access)

3. {networked} Virtual memory system (by DHT)

— Separate contents handler(identifier) and real
storeing address

— Access heterogeneous and multiple device with
single {virtual} interface

4. Abstraction of contents by number (by DHT)
concealing {file name, file descriptor, etc.}




Store of larger than “H”
Store the files, whose

Hash value is “0”~"A”

Store of “G’~"H” |fommmm ()  ‘ommmg

%EDDD

Store of “D”’~"E”

Distributed file storage image in DHT system
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https:/imww.nytimes.com/interactive/2019/03/10/technology/internet-cables-
oceans.html?utm_source=elevate&utm_campaign=LinkedIn&utm_medium=social&utm_term=0_597bc2b578-0e31f613ae-56581769& Irsc=e6ed9c97-
dc44-49f1-a6fc-6888803fh85b&fhclid=IwAR3tk1YDKjonsPctO6nM-u6 TMX0Z5VnwlgqmEVglrS4rgEY QAT7YQBN5fMbE

& < [ Facebook G| ik?’U—‘/lCTjU’] & Howthe Inter X [E INSAM9-795 &) VANTIQ Japan O 3E+S | BEEI; + v

O ] ) | https://www.nytimes.com/interacti 0/technology/internet-cabl htmlZutm_source=el aigr b

&he New Jork Times TECHNOLOGY

‘People think that data is in the
cloud, but it’s not. It’s in the ocean.

Amazon, Facebook
Google or Microsoft

4 Subscribe to The New York Times. Subscriber login
ARTICLES REMAINING
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United States
of America
24.32%

Continents § @
_ Africa > Argentina 0.79%

Asla : Colombia 0.39%
_ Australia

Europe

North America The GIObaI
- South America Economy by GDP

Rest of the World h ARLIC T ™
Sources: World Development Indicators database, World Bank, 1 February 2017 ow ALS A3 B

2016 HRKEGDPHL
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China

Australia
5%

UK
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5%

44%

Japan
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Singapore
5%

Germany
4%
Netherlands
4%
Other
18%

Source: Synergy Research Group
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Cloud & IT Services

Global flow of data and communication

Used cross-border interregional bandwidth, in gigabits per second

<1,000 =1,000 2,000 5,000 10,000 15,000 20,000 24,405

J/ g Content & Digital Media

Network # Other Enterprises

2005 ’ Financial Services

Total used cross-border bandwidth,
in thousands of gigabits per second

Intraregional I3.1
Interregional l1s

4.7
2005
A 8 Equinix

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
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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



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

Open & Transparent
Not only for
server/switch/router,
but also for
“facilities”, with DCIM
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Moore’s Law, What’s Driving IT Power and Heat, and What We Can Do About It

Moore’s Law: The number of transistors on microchips doubles every two years -
ROOrS'S A ThoecTitois Hhey ngs . - st on ke atnd ety doibles ax y {

» Moore's Law shows that the number of transistors in a chip continues to T o ' A o Glha et 1 il SRS PN W< % (o Yo 1 the e f (omgu
Transistor count
grow as expected 50.000,000000
* Increases in transistor count does increase power consumed and heat ooy
generation

= Increasing number of cores per chip alleviates some growth in power but
is subject to Amdahl’'s Law concerning parallelism

= Without the ability to continue increasing chip core count, chip o
manufacturers can only increase chip clock frequency to continue 10000000
performance gains
Amdahl's Law '. ::
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6,000 CFM J 10,200 m'/hr

5,000 CFM / B,500 m’fhr

4,000 CFM / 6,800 m fhr

3,000 CFM / 5,100 m’fhr

2,000 CFM / 3,400 m’ fhr

1,000 CFKA § 1,700 m'fhr

aresst
_____ e __,_:_._...-::":f
’//j\mﬂm @FW
f&ﬁmu:ﬂmfﬂuﬁmﬂ—

Rack Airflow Threshold

—Communication | Tel

0CFM [ Dm'fhr

2015

50 kW

30 kW

20 kW

10 kW

of Air
Cooling IT
Equipment



Cooling Capacity Thermal Conductivity Transport Energy

O Water Water

s requires

H,0 25X 10X less

has
1000X Better Ene.rgy

_ more at transfering +
cooling capacity

than ﬂil’ HEEt tomove Heat

= & &

https://www.supermicro.com/ja/solutions/liquid-cooling &Y 5| FH
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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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RARAIET—5J0-DRRE

#include <iostreams
using namespace std;

=lint _tmain (int argc, _TCHAR* argv[])

{
int ivall = 8, iVal2 = 8, iVal3 = 8;

printf("Enter three numbers:"});
scanf("%d %d %d”, &ivall, &ival2, &ivVal3);

if (ivall »= ival2)

if(ivall >= ival3)

printf("Largest number = ¥.2d", ivall);
else

printf({"Largest number = ¥.2d", ival3);

else

if(ivalz »= ival3)

printf({"Largest number = ¥.2d", ival2);
else

printf("Largest number = ¥.2d", ival3);

}

getchar ()
return @;

}

YINDIIZ 1.0

J—-RTENM TS (C++, ..
RXA > DOFFINNE

8.4253

1.7398
o -0.1999

iR
11,3580

-4.3942 3.2954

50538

HL1 HL2

RRAIFT—570—- (YIMII72.0)

J—RTEBGT-INETINZIRZ D
Z1-INRYRNI-DDEHTErh

& ¥ SambaNovatt




AIFEAROEL

RITDANERICHITBCPU/GPUDRER-EIZR
IN=RAEADX IHEHEE
o HEFEEEXTEVEBEDTREE
— XEYOFEBIEEICLDT - DIELE % fEiK
— FrvIaby RER(KF

— DENSERGEMM (B1T3IETH) (Cld&zE

&S

- A= (BR175) TEMEREFrYITHES

o IHMRFERCHVTIE EEIWMERE
SHELD, T-9DRECHEREHE
DO HEMIAKEZL

- WHNCF—HBELICERBL, T -5 DIED
B TEEHERIMDEE

ZL DA — NP THERA AR D BT AIE
BAKZIZRELTLS,

20pJ Rd/W
256-bit Efficient
buses off-chip

link

256-bit access
8 kB SRAM

Figure: Computation cost is significantly lower than
communication cost in 28nm NVIDIA chips
(Source: Bill Dally)
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OCP (Open Compute PrOJect)l 1’c

M.,

-

J AA

znd., DevOpsE D FHEt-ELE

BTICED HRFTA X

(e.9., ¥AoA-TJ7J1k)

Driven by GAFA+M, BAT

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



DevOps: Eco-System New Supply-Chain

= —

User defined

HEDZE S

PUSH (Supply-Chain)
=> PUL L (Demand-Chain)

= B o

O Pressure

aA>Ea—F4>0-UY—X

/_% Pessure ——
Vendor defined i




Google M wFDH—/\
useum In California)

First Google Production Server

With limited funds, Google founders Larry Pac
ed th /stem of inexpensive, interconne
2518 per second from Google users:
search algorithm itself, which is based on

zing around them




Google @ AN H—7\
(Computer Museum in California)
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OPEN

Yosemite / 1S Server

Intel Xeon D-1500 SoC
HighPowered-SoC Micro
Server 210 X 110mm M.2 SSD
10GbE 65W

OpenRackV2 192 SoC servers
PCI-Express x16 mechanical slots
X86 (ARM, Power)
40GbE Mellanox C-4 hybrid mezzanine “=
card 400W

intel created with Xeon D processor and worked with Quanta to design the board
and to get the mlcroserver manufactured

&l OCPJapan FER BEHEFBEKRER K



https://code.facebook.com/posts/1616052405274961/introducing-yosemite-the-first-open-source-modular-chassis-for-high-powered-microservers-/

S OPERN
yan e : ‘;: Compute Project

Open COMPUTE SERVER

Open Compute Project{:#k _
%Quantaﬁ:i% 8|iogen Con?pute Project{t#k
s ol

- -
-
-
-

2U3/—FK 224 F g
Open Compute Project{t
Pk

Quantaft &l
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Microsoft OCP & Cloud Server

Microsoft OCPIZa>k)Eax1—Fk

chassis v1.0

Blade v1.0

JBOD v1.0

Chassis Management v1.0
Network Mezzanine v1.0
SAS Mezzanine v1.0

Chassis Management Software source code

12U Shared Chassis
EIA Rack Mountable

o]

e
Shared

management

Shared
fans

Shared power

Signal
backplane
Compute
blade
JBOD
expansion

H . - https://gigaom.com/2014/01/27/microsoft-the-software-king-wants-to-tell-the-world-how-to-build-servers/

. ';}"q".;' Compute Project

E¥l: OCP Japan FER BEHEBERER K



https://gigaom.com/2014/01/27/microsoft-the-software-king-wants-to-tell-the-world-how-to-build-servers/

Knox (Open Vault)
Cold StorageH
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http://wp.me/pwo1E-2Ku

Power shelf
Power modules and Li-ON batteries in the same shelf
Single 12V Busbar output(335A)
Three-phase input _— =
2+1 Redundancy + batteries
534mm X 612mm X 19mm T
0.000:.0000 “ o e ‘— —

mﬂ l

&l OCPJapan FER BEHEFBEKRER K
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GoogleHF—%2t> 42— (Google)
® Google MPUEE A & BRDBRE

Atlantic
Ocean

So
g Amer
3 indian

Ocean Australia

PRJILE—DTF—4a4t 44— pHAKMIZHSG000leT—F 23—
AHIB IR E SN TV, RIF—TF B 3—TEHHENNEIZEDEES
HE2VVE (FREITEREERSE)IZIE. EREEEL.
DT —2tE 23— AREEEHT S,

EREMTT 2t 22 BEITIEXEEN. TOARAZ, EANENR(RENMEVWVREOHIBIZBEISE 55X
TATTIFRIEESNTSA, RETELDILGoogle’s EBRFERICRONDATREMEN T,

TFollow the moom
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. PUE (Power Usage Effectiveness & f{# %)

DCEEDIRIILF—HERE

PUE =

ICTEEOIRILTF—HES

PUERMSNNFEEEIRILT—
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B—INEFLIVICEZUTHE] (Green Revolution Cooling)

"AAIT AV AT L

Power Cable __;"'\
Guides -

- 0
N
/ N

PDU Mount

@ b —/\ZEAX A ILD A EN % (GreenDEF Coolant) IZE£IZ;
_/)-l‘t’./g @/ﬁ E jJ’é45%ﬁ'J/JI
Standard 10 Server Heat Exchanger
e Outdoors
et (i indoors
Cohtroller
' |
Rack
Server ‘
29 PEARIER

G'U'_/ \é;‘lﬁifﬂl&‘~7‘cé's

H—/I\DHBEENZES5~25%HIBTES
Y—N\REDI7UoNFEIGDT=0,

IVIERN DR LDOB TREABRZRIRSE S,

HEBNX. b—/\OHEEN100WHT=Y, 5W,

29 &

95



I F—%1t>%— (The Mountain Data Center)

@ REZX—)MAH—-ER (0zark Mountains) D, 3075+
XD The Mountain Complex®IzHdT—2 25—,

I~

FEVED SN EBNMERHO-ODEBNEE—r VI ERD

oA —EEDRS SEBECY ML T — R A—
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BIKERTF—2t2— (Vv R)

@ E—UIRIFHRAMD. iB/KZER (SWAC: Sea Water Air
Conditioning) ZE LM L1 BEXRDT—3 29— EE

b ,2010F12B (A —TF5F,

@ BKZHRIIAXAEOHTF ZAHT, AEIRMEIZIFREEHIF,

BIICEALFHFDE IR MET —22—IZ#EA,

CENTRALIZED SEA WATER AIR CONDITIONING

Buildings —\

Cooling Station —\

Ocean or Lake

\— Closed Loop Chilled Water
Distribution

~
PE—1)Uv X
TIIVA. o7 . A—rARS) 7 OHREIZAL
EL.hETFNSEATEY., BUAK -2/
[THERELTHEY. rvbT—VEGEREL X
WTENS, TIVA. TOT . BEDIEHR\
TEibEFBHIEELTLNS,

Shallow warm water effluent Electricity costs are 1/10 that of

L conventional A/C systems
Hesp coscl watat niak significantly reducing

operating costs while

saving our planet.

HBIKZEFR Y AT Ls

27 A)Li, IKR1000mD R B Mo, SCUTDHEKERALIT,
TR —DHEKEDERRIEEIT,
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A Typical
AC(UPS)
method

—RE%
R (UPS)AR

HVDC

*

SERVER RACK SYSTEM
DC12V1vyee

AC

UPS STS PDU

- BATTERY

© D

AC200V

AC SERVER
Power Supply,

Efficiency 70~80% typ.

12V
—

Mother Boardi
CPU/ X€') /HDD

Approximately 10-20% electric energy reduction

#110~20%DEHEHIH

. RECTIFIER -~ STS--, PDU
AC | § :
CO+CD— AC) —

____________

- BATTERY
Efficiency 90

FoEoReg x : ...... \, 1
HVDC m—- AC :DC:—p

Intensive
power

supply

DC12v SERVER
Power Supply,

Mother Boardi
CPU / XE') /HDD
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Amzon Web Service[@l} Tesla UFILAA>

Above: Tesla’s utility storage.

Image Credit: Tesla
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HiFfr : Tesla Energy http://www.teslamotors.com/presskit/teslaenergy

AT http://www.gizmodo.jp/2015/05/power wallpower packgigafactor.html


http://www.teslamotors.com/presskit/teslaenergy
http://www.gizmodo.jp/2015/05/power_wallpower_packgigafactor.html
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https://www.google.co.jp/search?rlz=1C1CHMO_jaJP577JP577&espv=210&es_sm=93&q=DataCenterKnowledge&spell=1&sa=X&ei=-CgYU7TVBsqgkQXw3YGACA&ved=0CCcQvwUoAA
http://www.apple.com/jp/environment/renewable-energy/
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Taylorable LUM| concept

LUMI Concept:

* Targeted pr oject size > 1 MW

. Concept enables s CO3 ega ative operations
= _10MWfiimeto mafketlaznonths

. Desngned»Ru,E valte. SEH0T and-1

S ERF
A/ YV

rostoen 1. BEIT7A/\— : BETF

< 2. C-Lion Subsea Cable
=» Amsterdam, London,

Zurich, etc.,

3. atnorth(Helsinki) &4,E#E
(& EF IQM&VTT)

4. Microsoftht 3DMDDCH
Helsinki[ZHT s & F &

1.100% /K5

2. FEFBRRETBHIIEL
(T—R/\IOT7VTIEHEY)

3.15Fr- B H DR BY

Helsinki Frankfurt Hamburg Amsterdam Londc



+ ICT Solutions for Brilliant Minds

CcscC

visited September 20(Wed), 2023

O 100%7K7% (€ HPCIZ451E)
O 54 ER(UPC,BR %)
O E&54: 1/5~ 171

v’ 30 € MWh (5-7F/kWh) from PPA |
v E 2& 35Fq /kWh electric ty ts 2021 utilization ready lowest 25% in 2020

Excess heat PPA contract

v Carbon “Negative” £ F 4 < 50 € Sé!}?,&# 30 €
D + ASSETS FOR SALE

>5 MW data centers

v THEORAREZOEEFHA
v 250MW®D (BX7R)EH5IE1AH
v 100% BAEAREIRILT—EN

O #ESERERATLAD SHELH

v EBtERTR(ER OEAERE) I8 8L
v K& HblE&E(22 € & 0.6 €/ MWh) g LP fu.lﬂg' h-a |

v IEKFE
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1BE&IFFE D Google O EE K

1. Follow the Moon
v RIZEENTHERA
2. Go to North
v tIX REMELD KR
3. Follow the Sun with stable Wind, Water
vV BAEARIRILE—DGEAICHEEILLD !
4. Generate, terminate and migrate over the globe
vV BAFHRICHAVLELEIH?

mil

AT, REBEETD Sh(F !




EORRT—2R P L1 vneit (BMW)

LLF] R
}-'::"';-' }§| TAA5»F Ahz—5
100% 20% 50% 30%
af IT Load of IT Load of IT Load of [T Load
Tier Tier 1l Mew standard Mew standagd
TRHE > MW 1MW 2.5 MW
it 200/;1—0O a0 Fe 500€ 20/7€ D
J“ _ _ o 0 7«.~
kE @ o/ | Non-Critical %1:|:$ =R
EWITES,
el ZZ L) (Cheep)
TARY 110 L
Green & Clean’s: DC
{dark-side®}DC /




Transfer DCs to energy clean sites (Iceland & Sweden)
v 100% Renewal Energy (Hydro & Geothermal)

|. Gentle & contribute to Earth
v by use of renewal energy (RE-100)
v by use of cool air (EP-100)

2. Cost & Productivity (EP-x000)
Replacing power cable (copper)

to | ¥

tele-communication cable (glass)



BEHI LB T 2 ILX —=Energy Productivity

Digital bits
(Power) (digital Function)

x0000 - x00 - 1

Material

f B | BiE
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P/ EF 1.673x10724 1,840 (=1.8x107)

BT 9.109x10°28 1

v ris e 0 <m < 2x10731 > 2.198x1024
+ ./ 36 10 1
ESyin 305(=3x10°) 3x108 3,0005

(BF) 0.0075 mm/sec 7.5x107 1/750 8




Aslan Super Power Grid Plan (2017)
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Aslan Super Power Grid Plan (2017)
Gas,PV,Wind
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European Data Gateway Platforms
- North Sea & Arctic opportunities

A

NORDUnet



AsaTI3I

E & ER#E%E8 (Digital Garden City
- nitiative)
‘Electrlc Power Information

P
i 27 5kVixEBRT
| '
ﬂ&;‘:’275kvﬁftf‘fi ‘\\ /’1' w2/ @ i
HVDCHiz8 L £ X\ ‘\\\‘ﬁﬂ & | EU - b3
4GW :
'I :: o

o,

) e ¥ o

S B IR . o
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i L o - BIX. Fetya—H
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s W S BE WX F-stya—HA
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AT WM || o v EMAEET— T (FHED)
e Y — ERRT TR (ER)
B ‘ _ . . . _ m— ERkT — 7L (8)
/ (HP) SBALBENEEHEKE] | [IERRAH (REERRHROVZI-TFY)  (F) (2023.3)

IEBEZ1- NETT I I-ARAIRES : [{LiBEET —FE>H-0/NFH1R(Z] (2022.4)

125



As a To4%) HE# T E REHE (Digital Garden City
- nitiative)
‘Electrlc Power Information

LSS 275KV HE ‘ ‘ ’ ’ 5 ‘
ses \ & | EU - b3
‘ ‘ ........................
‘f x|

.......

I mRIX. F-aEYE—MA
— EBXEET— T (BR)
AEE-®mM| | v EBABET—TIL (BED)
— ERRT—-TLBR (ER)

o=, NS ERs— 7 (§8)
/| (HiPf) S|HLBENEEHEEE] | [ISRRAH (REERRHROVZI-TFY)  (F) (2023.3)

EEET = e = - iR« [I0BEZFT=5E9=D/N5F9(RIC] (2022.4)
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Electrical Power shortage in spring and winter in Japan
2022F IR HARIEHIEOE-FE- "L -LEEEHERITHEX

Jan. to July in 20222 &-#th @ H SR %%
tEE m

bl |

+E

PSJESR |

JuM

0 10 20 30 40 50

Large RE Area
Large RE Area [ i

[BH] Ev AT+ 7 RERGREE S5 ME K
FE4EA R b (20225£9A28R)
rF—94€>9 -0 2 IL¥—Hilik,

127



Electrical Power shortage in spring and winter in Japan
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Data Center in rural area can help !!!

DC RE Micro-Grid

Surplus
RE ’ DC@rural Computation
[

We need ;/ery expensive We trang.fer | We transfer
POWer transmission computationa valuable results
infrastructure demands
[Demands: Electric Computation

4

m
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DC RE Micro-Grid
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https://highreso.jp/gpu/consulting
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Energy x Digital

EV as new component

» for new markets

[Operating rate] 1. Batte ry

o Private  : AR a. Emergency
e Commercial : 24% b. DR[Demand Response )

2. Computation







Reuse of used EV battery at Amsterdam stadium

B {Electric} Power distribution base
Capacity of EV’s used battery packs
v 3MWh only with 148 EVs

v100KW in peak per EV [ED)
v'20KW in average per EV o,

1. Normal situation;
Power DR (Demand Response)

2. Emergency case;

Local self power supply



400V & 12V DC System

100 KW 1in Peak

30 KW for continuous

!
30 Houses

by 50cm x 50 cm x 50cm

Q Tani Green Energy research
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Now 1.0 ~ 15 GW HONDA FCV
30 kW (Ave.)
Hydrogen (Kurobe) 335 MW 100 kW (Peak)
Hydrogen 500MW ~ 1.0 GW
Peak 750 MW
Macro Nissan Leaf: Ave. 30 KWh / car
. Total No. of Leafs: 350,000(Worldwide)
Parking .
Lots 75,000 (in Japan)
(*) as of Sept.2016.

Peak

10 MW




(DBattery x @Computation x @Mobility

50,000 power f 1
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Power grid [—j Communication
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EV mobile P
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@®DBattery x @Computation x @Mobility

N NNN A i~ e—

(1ire | 4
@ Nissan EV © 30kW(Ave.), {100kW(Peak)},1

q.
1. 10°%(1 millions) : 30GW(Ave.), 100 GWh(Peak)

» Pumped storage power in TEPCO (=9GWh) x 10
» Kurobe Dam@Japan (=335MW) x 10

2. 100 EVs : 3MW(Ave.), {30MW(Peak}

» Eng.No.2 Bldg (12F) : 700kW (=35 EVs)
» Hongo Campus(No.2 in Tokyo) : 30MW (=1 k EV5s)
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(DBattery x @Computation x @Mobility
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https://car.watch.impress.co.jp/docs/news/1469629.html

¢ E%(Nos Super Computer) - 1,000 PrLops (1018)

» 3 TFLOPS/node
> 158,976 nodes (1.5x10°)

https://www.fujitsu.com/jp/about/businesspolicy/tech/fugaku/specifications/

"

1001((:105) Tesla == = &5 (No.3 Super Computer)
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https://car.watch.impress.co.jp/docs/news/1469629.html
https://www.fujitsu.com/jp/about/businesspolicy/tech/fugaku/specifications/
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High capacity
mobile battery
packages
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Transfer cost ... ...
= Energy Productivity...

Electricity >> Digital bits
x00 : 1
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