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Proposal of a new architecture of the World Wide Web
based on calling back

Naokr! IKEDA,+ YasusHl SHINJO,t Kozo ITANO,t
AKIRA SATO+t and Hisasur NAKAT+

The current architecture of the World Wide Web is based on the client-server model, and
web browsers operated by users send request messages to servers that provide services. This
architecture inherently have problems about treatment of personal information and continu-
ously chaining information. To address these problems, this paper proposes a new architecture
of the World Wide Web. This new Web architecture uses not only regular calling, in which
service recipients send request messages to service providers, but also calling back, in which
service providers send request messages to service recipients. In the new architecture, users
do not have to fill in repetitive Web forms with their personal information. Service recipients
can verify the identities of service providers with providers’ certificates. Service providers do
not have to keep personal information in their computers. Unlike in Comet and WebSocket,
service providers do not have to keep connections to service recipients. Based on this new
architecture, the authors are implementing Personal Information Safe (PIS), which is a part
of service recipients to manage personal information. This paper shows the protocol to realize
PIS as a list of callback functions. The authors are implementing PIS under the framework
Ruby on Rails.

ComSys2012
2012/12/7

OO0 WebOODOOODODOOOOOOOOOOODO

1. OO0O40d

000 World Wide Web 00 O0000000O0D
00000000000 00D000O0D 1(a)00O0OD0OO
gooooooooooooooooooboooooon

goboboooooooobooooooboooooon

gobooboooooooooooooooooooon
gobobooooooooooobooooooooon
gobooooooooooooobooboooooon

goooooooooooooooooboboon

toooo

University of Tsukuba

goboooooboooooooboooooboobooo
o JO0OOOOOOOOOOLODLODOOOOOODODODO

(© 2012 Information Processing Society of Japan

43



Computer System Symposium

0000000000000000000000
0DOoO0O0O0000000
e 000000000 DOO0DOODODNODOODN
0ooooo
e 00000D000D00O0DNOODNOODNOOOD
0oooo0oon
e 0000D0DDOOODODOODODOOD
00000000000000000
00000000000 World Wide Web 0 00
000000000000000000000000
000000000000000000 World Wide
Web 00000D0000D0000D0DO00ODOO0O
0000000000000
00000000000000000000000
0000 (000000)0000000000 (00
0000000)00000000000000000
0000000000000000000000000
0 (0 1(b))0000000000000000000
000000000000000000000000
000000000. 00000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000D0000000000D00000000
000000 World Wide Web 000000000
000000000000000000000000
000000000000 World Wide Web 00O
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000D000000000000000000
00000000D0000000000000000
00oO0OoD0o0o0oo0

2. 0000

O000d World Wide Web OO OOGOQOQOOOO
0go0od00o00oo0ooboooobooobobooooon
0o0o0o0obOo0ooOooooDoooooooooon
00o00o0o0o0ooOO0o0obOOoooOOobDOoOoboooon
Ooooooooooobooooobooooooood
O0000000U0OO0OHTTP (HyperText Trans-

(© 2012 Information Processing Society of Japan

ComSys2012

Service
Provider

Service
Recipient

(1) send() ——————p| (1) receive()
(2) receive( - -:‘.- -’,'- - - |-(2) send()

call
(a) In the simple client-server model.

Service
Provider

Service
Recipient

(1) send() ——> (1) receive()
(2) receive()4& - - - = - - |- (2) send()

(1) send()

(2) receive()

(b) In the client-server model with calling back.

- Request message
A~ Response message

01 000oO0oOooo0oooooOooOooOoooooooboooo
gooooooooooooooooo
Fig.1 The simple client-server model and the client-
server model with calling back

fer Protocol) 000000000000 O0O Reverse
HTTP 0000000 Reverse HTTP 0000 O
000000000000 (connection) DOO OO
000 HTTPOOOOOOOOOOOOOOOOO
00o0oO0o0oooO0oo0oooooooag HTTP
O000000000000000Comet OOHTTP
O00ooO0ooO0ooOoo0o0oO0oooooooooon
00000000000%0Comet 0000000
000 (long polling) 00D OOO0O0OOOOOODO
O00oO000o000o0O0ooO0ooooooooonon
00o0oooooOoooooOooooooooonon
O0o0oooOoooOooooooooooooooo
gboboooooboboooboboobobooo
O0o0o0o0ooO0o0o0Ooooooooon
0000000000000 00000WebSocket
OOWeb 00000 OOOO JavaScript 0000
OO0 WebOOODOOO Socket API (Application
Program Interface) 00000000000 0O0OO

0O APIO00ODOOODOO0OOOOOOODOOOY?no

WebSocket 000000000000 O0O0DO0O00OO0O
gooooooooooooobooooooobooon
OO0OWeb OOOOOOOOOOOODOOOOOO
gooooboooboooooooboooboooooobon
gobooooood

2012/12/7

44



Computer System Symposium

Reverse HTTPO Comet O O 0 WebSocket O O
0000 10000000000000000000
0000000000000000000000000
0000000000 0000000DO0Do0o0n
00000 2000000000000000000
00000000000 000000D000000n
000000000000000000000000
00000000000000000000000 3
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000 00000000

OperaUnite 00 Web 0000 Opera 0000
00000000 JavaSeript 00000 Web OO0
0000000000000 0O000™WOWebDO
0000000000 D000DO00000 WebD
000000000000000000000000
00000000000000000000000
OperaUnite 00 000000000000000
000000000000000000000000
OperaUnite 00 000000000000 0000
000000000000000000000000
000000000000 00OperaUnite 1000
0000000000 0000000000D0O0O00
OperaUnite 0000 WebOODOODOODOODOOODO
00 WebODODOOODOOOODOOOODOOODO
000000000000000000000000
Web 000000000000 0000O0OOO0
000000000000000000000000
oog

00000000000000000000000
00000000000 0000000000000
0000000000000 D00000000000
000000000000 DoooO®Y00000
00000000000 DO00D00000O00onoOn
00000000000000000000000

Locker Project 0 O PC (Personal Computer)d [
000000000000000000000000
000000000000000000000000
00o®00000000000000000000
000000000000000000000000
000000000000000000000000
000000000000 0000000000000
00000000000000000000000000
00000000000 D000D000D000D0000n
00000000000000000000TeleHash

(© 2012 Information Processing Society of Japan

ComSys2012
2012/12/7

Shop | service
Provider 1

Service
User | Recipient 1 /
Payment

_____________ Provider 2

id-
<'_ Delivery

“=9{ Service

4 :Call Provider 3
a-- : Call back

02 0000000000 World Wide Web 0000O00D
oooooooooooo
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Table 3 Database attributes to store personal
information in PIS.

00 0 oo

name string | 0O0O0O0O0O
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country string | OO0OO0O
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city string | OO0OO0O

address string | 0O0O0O0O0O

birthday date gooooooo

telephone

_number string | 00000000

oooooooooooo

credit_number string ooo
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credit_expire date goooo

credit ooooooooooono
_security_code | string goooooooo

04 PISOOOD0OODOOOOODOOODOODOOODOO
goooooooog
Table 4 Database attributes to token-related information

in PIS.
0o 0 oo
rand string | OO0O0O0OOO
expire date ooooooooo
count int ooooOoooooooo
function_list | string | OOO0OOO0O
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