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®| am an ISC node, and | have the following variables.
var
up_link, left_link, right_link : tcp_connection;
left_weight, right_weight : integer;
NULL is assigned to up_link, left_link, and right_link,
and zero is assigned to left_weight and right_weight,
initially.

® If | am the root node of the group, start the procedure of
balancing.

procedure balancing;
co_begin
start the procedure of message_transmitting;
start the procedure of message_receiving;
co_end

@ \When | would like to be a member of the group, start the
procedure of join.

procedure join;
begin
send the join message, which includes the address of
this node, to the root node of the group;
wait for receiving the message which shows the address
of the member node and left_link or right_link;
connect this up_link to the link at the member node;
when this up_link is connected, this node become the
member and start the procedure of balancing;
end

® \When | am not the root node and a member of the group,
and the node at the up_link seems down, start the join
procedure.
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procedure message_transmitting;

begin
left_weight:=0;
repeat forever

send left_weight+right_weight + 1 to the node at
up_link if up_link is not NULL, using the up_link;
wait interval_term_for_weight_transmitting;

taeper

end;

right_weight:=0;

procedure message_receiving;
begin
repeat forever
if | receive the weight from left_link then assign the weight
to the left_weight; fi
if 1 receive the weight from right_link then assign the
weight to the right_weight; fi
if | receive join message with the address then execute the
procedure of add_node(address); fi
taeper
end

procedure add_node(address);
begin
if left_link is NULL then
tell the node at the address to connect to the left_link of
mine;
add one to left_weight;
else
if right_link is NULL then
tell the node at the address to connect to the right_link
of mine;
add one to right_weight;
else
if left_weight <= right weight then
forward the join message to the node at the lift_link;
add one to left_weight;
else
forward the join message to the node at the right_link;
add one to right_weight;

fi
end
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® | am an ISC node and | also have the following
variables. The right hand side value of each assignment
is the initial value.
var
left_candidate_host_address :=NULL;
right_candidate_host_address:=NULL;
candidate_host_address:=
the web server address at me;
number_of_left_candidate_clients:=infinite,
number_of_right_candidate_clients:=infinite,
number_of candidate_clients:=0,
number_of max_clients:=infinite
node_assignment _policy:="leafFair”;

® When | am a member of the group, execute the
procedure of get_candidate

procedure get_candidate;
co_begin
start the procedure of message_transmitting2;
start the procedure of message_receiving2;
co_end

procedure message_transmitting2;
begin
repeat forever
number_of _candidate_clients:=
current clients number of the web server at me;
if number_of_left_candidate_clients <=
number_of_right_candidate_clients
and
number_of_left_candidate_clients <=
number_of _max_clients
then
candidate_host_address:=
left_candidate_host_address;
number_of _candidate_clients:=
number_of_left_candidate_clients;
else
if number_of_right_candidate_clients <
number_of_left_candidate_clients
and
number_of_right_candidate_clients <=
number_of _max_clients
then
candidate_host_address:=
right_candidate_host_address;
number_of _candidate_clients:=
number_of_right_candidate_clients;
fi
if node_assignment_policy is "leafFair” then
send values of candidate_host_address and

number_of_the_candidate_clients
to the node at up_link of the node;
fi
wait interval_term_for_candidate_transmitting
taeper
end

procedure message_receiving2;
begin
repeat forever
if | receive the candidate_host_address, and
number_of_candidate_clients from left_link
then
left_candidate_host_address:=received address;
number_of left_candidate clients:=
received clients number;
else
if | receive the candidate_host_address, and
number_of_candidate_clients from right_link
then
right_candidate_host_address:=received address;
number_of right_candidate_clients:=
received clients number;
fi
taeper
end

6. AMOEAEIT) b—F AL FT T XA

7.6 ODr—F AL FTAITY XLTHBAT S FEX

— 432 —




e - — T

6

5 .

4 —‘ i — 3L -
§3 = =Q\

2

1

0

\——-‘

0 2 80

0 40 . 60
Number of Clients

9. Web Client $t &2t S &7 & & DPERE (Web
7T AT hTRRSNDENHE O FPS)D L.

6. 7T XLOUE

DWSS (X Web Client O X 2 MEEER T 25804
B2, 1 5D Web Server (ZH5%¢ 7] REZ: Web Client %%
FRREZREL, HSNT- Web Client #fi/ — RICEE T
BHHERESC, BIAYIC Node System ZiBIN9 AHEREZ Hr > T
W5, E72, Web Client 2384 L T2 RILICE N T, 3
@ Node System [Z#ft S5 Web Client ;BINZ & 1E95
Z LIk Y, EED Node System DG, B IR
% Web Client 4% 0 |2 L T\ &, #D Node System % H
FRATREIC T A HERE L o T WD, TE ) — RO F B ZEICT
% Z L2k v, Node System OHIERD / — FHEEE %4 <
TLEMNARRE 2D, DWSS IZZ ML TS Web Client ~
DEBE/NELLTHZLENTED.

6 D7 /LT Y XA@D number_of max_clients 131 A
@ Web Server IZHE S5 Web Client O Kl & 39
ERHTHD. ZOERDEARRIZE > TERI TN
BNHD. TV—THND, TXTCOEREDEZ —FICER
T 572, 3 ED multi-casting Tt & #FI A4 5.

7. BEEWHRE

7.1 SOLAR-CATS

T4 13 SOLAR-CATS[1][4]ZBHFE L T\ 5. ZHEX
BRICFIATEAEEXEL AT LATHY, A7 Fy 7l
HaLAET oHiELE > TW5b. 72, SOLAR-CATS I
DWSS & [RIfEIZ, 2 /3R %4l - 7= i) P2P 2RI LT
5. L>L722 5, SOLAR —CATS X —fi%f72 Web 77
WTHHT D ENRTE 0.

7.2 £ Edutab

AR BIE HTMLS Hiffizfli- =B RO LG 2175
EEEEXEV AT LAERBELTND[7]. 2OV AT AF
1 BOV—RZRHL WL, RSN 74T
NESEEINT D & HEE A B — R EOMEER ST RN
NHb.

7.3 AKAMAI

Akamai[8] 13444 72750 CDN T 5. DWSS & —FED
CDN Th 5. Akamai IR FICRIC =7 oY 2EET
LY — & fFoTEY, DNS re-direction Zff~>T, a7
VYRIRE D Client 28, ZD 7 T4 T 2 by BITWLEIC
bBEV—N"pbar TV EMATESLLSICTH. TCP
DNy NIRITGEBIE IR E BT 5729, Akamai D Z D
FEREIT RN R E W, L L7225, DWSS 23 4EE L T\
L2897 AUBAMICHLIL DI FA4T » EBE—FIZH
Car 7oy aF35 55 86, AMB—rEo)—
SNIZEFLTLE .

7.4 FCAN

& H X Flash Crowds Alleviation Network (FCAN)[3] % &
"L TW5%. FCAN I proxy server ZfEfkb L, FHITZ
72\E72 Client oBEMN(flash crows) 23364 L7234, Client
I% proxy server ZF|HT 5. LiL723 5 FCAN ZFIH3
L1 DITIXRFR I AR 3 A AT © 72D DFfik7e DNS % Fll
JAL,DNS #ZH T 57 ELOBIELLE LD,

7.5 Ustream Live Producer

— MW e A ¥ — % v MFIHE M, Ustream Live
Producer[9] Zfli 5 Z L2 XV, [RERICE < OUHEEE ~ik
& EITH Z LN AEETH 5. Ustream Live Producer (15
A7 Ny THEOREEZITO)ZEHARETHD. LrLR
236, DWSS 235 &4 HEE1E, AR Z 2 2N O
RKEOWHKRIZHNT 2T —XEAETH Y, Ustream D L H 1T
BB 2B 2 BIENEAT 5 — XA TIIRANRET
b5
7.6 Web RTC

Web RTC[10] (¥ W3C TH#REENTNDH T T v D
B, BT AT v v b, PP 7y A VA EATREICT DB

— 433 —



¥THY, Chrome <° Firefox TH|IFHFHETH 5. DWSS (Z
Web RTC ZE A+ 5 Z &Ik, DWSS DHREZE L v &
HDHTEMAREL 72D,

8. HHYVIC

BEHAOZMERDH D X 57, RERREHEIZBWNT
BINENFFBTDHAY— 74/ — bk PC THREHD
TAZ Ny THmELET LI EAREETH VAT A
DWSS &, DWSS (2t & 415 Web Client D &3 H D 7=
DIZFIHENTWD b—F A b7 T Y XAZDONT
w7m ) — F‘iﬁﬁ§flﬁi0'fb\< L X OAMSBIZ OV T

LTI R TV R0 DY, Web Client 23 E#IITHR /
— K% resload 5L 97 HTML # 7 2FRIHT25Z LT
IV, ZoLE0ARSEBbLAREERD.

SE X

1) iz k éﬁﬁ&ﬁ%ﬂ%bt YRS AT A oo FERERIERE
A AT A, I WALER 2R S0, vol .46, No.2, p.392-402 (Feb.
2005).

2) EW 5, THE KRR TR EMRE EE AT HEMT TR by
TEEY —/L [MUltiVNC] ot ,mﬁm%-éay51~
4 L BBMIRAERBE S AR Y 7 4, Vol.2005, pp. 69-74, (Aug.
2005).

3) Norihiko Yoshida: Dynamic CDN against Flash Crowds, Springer
Content Delivery Ndtworks: Principles and Paradigms (Rajkumar
Buyya, Al-Mukaddim Khan Pathan, and Athena Vakari, eds), Springer,
277-298(2008).

4) Takashi Yamanoue: A Casual Teaching Tool for Large Size Computer
Laboratories and Small Size Seminar Classes, Proceedings of the 37th
annual ACM SIGUCCS conference on User services, pp.211-216,
St.Louis, Missouri, US. (11-14, Oct. 2009).

5) A2 MAWRER, /NE KRS, TR FE—, bzl #H 7 F“l‘/&
7R B CHIH FTRE 72 Web X — X o> [ 2 ﬁ/XTA B MRT
KIUNSHBEE 64 [FIHS K2, (2011).

6) iz LH: FREEIEE T AT &, F55F No. 5186624, (Feb.
2013).

7) 8K B, ki —if R BE R Tk, BE W
TRy U —27 kL %ﬂz LtLﬁmiﬁ XV AT A OBHETF
EORRRE &2 OFHM, HHAPEYS73CEE, vol. 54, No. 3, pp. 1050-
1060 (March, 2013).

8) Akamai, http://www.akamai.com/index.html, as is March, 2013.

9) Ustream Producer, http://www.ustream.tv/producer, (As of May 17,
2013)

10) Web RTC, http://www.webrtc.org/, (As of May 17, 2013)

— 434 —



