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Abstract of Master Thesis Academic Year 2002

Design and Implementation of
Sensor Information Management System based on

Personal Server Model

Abstract

This research proposes a design and implementation of a model which manages sensor infor-
mation in Real-Space, called Personal Server Model.

Ubiquitous computing environment is embedding computers into everything. Real-Space Net-
work Environment proposed in this research aims at everything as well as object that have em-
bedded computer. Real-Space Network Environment uses sensor devices in order to provide
functional equivalence of Ubiquitous Computing environment to the users.

This research’s supposed environment assumes that Global-Sensor Infrastructure Environment
to realize Real-Space Network Environment. In this environment, there are heterogeneous sensors
within the infrastructure and moving users within the environment uses the sensors.

However, in the supposed environment, there are problems such as 1) modification of the
sensor infrastructure caused by user’s movement and 2) preservation of user’s privacy. This
research proposes a personal server model that will solve these two problems.

In this model, all information including the sensor information is managed in the server, that
is managed by the user, called Personal Server. All information from the sensor is sent to the
personal server. Requests from other users would be sent to the personal server as well. Privacy
is protected by the central control function and access control function which is provided by the
Personal Server.

Additionally, SDP (Server Discovery Protocol) is suggested in order to derive the personal
server’s IP address from the user’s GUID. SDP can solve the problem which is caused by user
movement. Furthermore, PML is introduced to exchange information between Personal Server,
other users, and other applications. PML is designed based on XML and RDF, so it has exten-
sibility and data convertibility.

This research implemented each components required for the Personal Server Model such as a
library made from C-language, which makes the information easily usable in real space.

This research and other related research that uses information in Real-Space are evaluated.
Personal Server Model is proved that it is able to realize the supposed environment by carrying
out an experiment with some hundreds of people, leading to a conclusion that information in
Real-Space is effective.

Keywords: 1: Real-Space Networking 2: Personal Server 3: Heterogeneous Sensors

Shirou Wakayama
Graduate School of Media and Governance
Keio University
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5.2 PMLOOUO

0520 PMLODOUODOOODOOD4200000 PMLO corel0O0D0OOO
oboboobooboob

GUID: HZMHMGL
Location: t20

TimeStamp: 2002-09-10 18:24:49

4 )
<rdf :RDF
xmlns:pml="http://www.sfc.wide.ad.jp/ shirou/dtd/d2/pml/"
xmlns:person="http://www.sfc.wide.ad.jp/ "shirou/dtd/d2/person/">

<pml:PMLcore>
<pmlc:GUID>HZMHMGL</pmlc:GUID>
<pmlc:Location>t20</pmlc:location>
<pmlc:TimeStamp>2002-09-10 18:24:49</pmlc:TimeStamp>
</pml:PMLcore>

<person:person>
<person:name>WAKAYAMA Shirou</person:name>
<person:nickname>Shirou</person:nickname>
<person:e-mail_addr rdf=resource="shirou@sfc.wide.ad.jp" />
<person:organization>KEIO SFC</person:organization>
</person:person>

</rdf :RDF>
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<? xml version=1.0 encoding="EUC-JP"?7>

<!DOCTYPE rdf:RDF [
<!ENTITY rdfns ’http://www.w3.org/1999/02/22-rdf-syntax-ns#’>
<!ENTITY rdfsns ‘’http://www.w3.org/2000/01/rdf-schema#’>
1>

<rdf:RDF xmlns:rdf="&rdf;"
xmlns:rdfs="&rdfs;">

<rdf:Description rdf:about="http://www.sfc.wide.ad.jp/ shirou/rdf/pmlcore">
<rdfs:label xml:lang="ja">PML Core MEtadata Element Set, Version
0.1:Reference Description</rdfs:label>
<rdfs:comment xml:lang="euc-ja">PMLL CoreU DO PMLUOUODOOODOUOON
</rdfs:comment>

</rdf:Description>

<rdf:Description rdf:ID="PMLCore">

<rdf:type rdf:resource="&rdfs;Class"/>
<rdfs:subClass0f rdf:resource="&rdfs;Resource"/>
</rdf:Description>

<rdf:Description rdf:ID="GUID">

<rdf:type rdf:resource="&rdfs;Class"/>
<rdfs:subClass0f rdf:resource="#PMLCore"/>
</rdf:Description>

<rdf:Description rdf:ID="Location">
<rdf:type rdf:resource="&rdfs;Class"/>
<rdfs:subClass0f rdf:resource="#PMLCore"/>
</rdf :Description>

<rdf:Description rdf:ID="TimeStamp">
<rdf:type rdf:resource="&rdfs;Class"/>
<rdfs:subClass0f rdf:resource="#PMLCore"/>
</rdf:Description>

</rdf :RDF>

O 53: RDFODODOOO PML Core OO OO
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4 N

server_Discovery_Main(query, from_Addr){
// from_Addr 0 Query OO O0ODODOOOO0DOOOOO

if (hop_Count_Check(query->hop_Count) == False)

drop_Query (query) ; // 0000 QueryOOOODOO
if (duplicate_Check(query->sequence_no) == False)
drop_Query(query) ; // 00 QueryO OO OOO

do_Name_Dropper (from_Addr); // Name-Dropper OO OOODOOODO

if (size_of_Neighbor_List == MAX_NEIGHBOR_SIZE)
delete_Last_Neighbor_List(); // Neighbor DO DOOOOOODOOO
// 000000000 neighbor 000000

swich(query->type){
case DISCOVERY_QUERY: {

if (cache_Include(query->hashed_ID) == True){

send_Reply(get_IP_Addr (query->hashed_ID), query->src_Addr)

// HIDO Convert OO0 0000000 ODDOOOODOOOODO

} else {

query->hop_Count--;

send_Discovery_Query(query,neighbor_List) ;

// HIDO Convert 00 OOODOOOO QueryJOOOOODOOOOODO

}

break;
} // end of DISCOVERY_QUERY
case REGIST_QUERY: {
if (cache_Include(query->hashed_ID) == True){
drop_Query(query); // 00000000000 QueryOD OO OO0
if (size_of_Cache_List == MAX_CACHE_SIZE)
delete_Last_Used_Cache(); // Convert 0O OO O0O0DODOOOO
// 000000000 cacheOOOOO0O
} else

add_Cache (query->hashed_ID,query->IP_addr); // cache OO OO0
query—->hop_Count—-;
break;
} // end of REGIST_QUERY
case NEIGHBOR_QUERY: {
add_Neighbor (query->neighbors); // Neighbor OO DO OOOODOO
} // end of NEIGHBOR_QUERY

} // end of server_Discovery_Main

O 55: SDPO0ODO0O QueryOOODOODOODOODOOODOO
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O 0OA 0O0oocoouoodmn

oo int shlookup(char * tagid,char *PS_addr);

0ood taglD, OO O

gogd (|booggo,oboboooo-1

oo IDOODOOCOO IDOOO Personal Server 000000 PSaddrODOOOO
00 struct PS * d2_init (char *hostname);

HEN googooood

ooo |pSO0OO0OOODOO

ud pSO0OOOOOOO

oo int d2_connect_PS (struct PS *PS);

oo psO0OCOd

oD yobooboo,boobogoob-1

HEN pSOO0OOOO

oo int d2_close_PS (struct PS *ps);

ud pSO0OO

gogd ||boogoo,oonoboooD-1

oo pSOO00OOOOOOOO

oo char * d2_get_xml_all(struct PS *ps);

ud pSO0OO

000 (| PMLOOODODOODOOOODOOOO charDOOODO
ud PSODO PMLODODODOODOODOODOODOODOO
oo char * d2_get_location_from xml(char *xml);

ud PMLODOODOODODOODOODOODOO char0DOOODO
oo00d (char OOOOODO

ud PMLODOOOOOODODDOOODOOOODODOODODO
0o char * d2_get_timestamp_from _xml(char *xml);

oo PMLODODOODOODOOOODOOO charOODO OO
oo0d (char DOOOODO

ud PMLODOOOODOOOODOODOOODbDOOODDOODOODOODO
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