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Abstract of Bachelor’s Thesis
Academic Year 2007

The Design and Implementation of a Transparent
Access Scheme for Sensor Networks

Summary:

A sensor network is a communication network to measure information of an environment and
state of objects in real space, to distribute and offer sensor data provided by some sensors. Needs
for activity who support, assist, and cover for a human using information of real space have
become prominent and become essential to our life. Thus, developers of such kind of system are
expected to use information on sensors to fulfill these expectations. However, it is necessary to
request a query according to the specification of a sensor, then, decode various data formats to
use real space information through the sensor network, thus it is difficult to use it effectively.
This problem caused by two issues.

The first issue is the difference of communication methods between sensor implementations.
The difference of communication methods forces developers to implement application for each
protocol to acquire sensor data, to absorb the difference. The second issue is lack of generalized
sensor data format. It is necessary to implement a format decoder when introducing another
kind of sensor implementation. Developer is making these changes for each system, cause high
implementation load.

To absorb these issues, we propose a proxy model. In this thesis, we designed a server program
to adopt proxy model, and describe about a proxy node as implementation deliverable. Proxy
node translate access to sensor network with application, and send sensor data with standardized
format to application. In particular, proxy node aggregate requests from some applications.
Thus, applications can utilize sensor networks even with multiple applications.

To evaluate effects of reducing implementation costs, we used two kinds of sensor networks,
composed of MicaMote and pPart , and implemented application using them as a prototype. As

a result, we belive that the proxy node is effective to reduce implementation costs.

Keywords:

1. Sensor Network, 2. Proxy, 3. Real Space Information

Keio University, Faculty of Environmental Information

Ryu Sato
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enum column_type { / 0000000000 */

COLUMNT_ID,COLUMNT_LOCATION,COLUMNT_BATTERY,COLUMNT_TEMPERATURE,COLUMNT_LIGHT,
COLUMNT_HUMIDITY,COLUMNT _PRESSURE,COLUMNT_MOTION_1,COLUMNT_MOTION_2,COLUMNT_MOTION_3,

COLUMNT_NONE, COLUMNT_NULL , COLUMNT_MAX

};

enum unit_type {

UNITT_NONE,UNITT_NULL,UNITT_MAX
};
enum tlv_type {

TLVT_BIT
};

/* 0000000000 =/
UNITT_VOLTAGE,UNITT_CELCIOUS,UNITT_NM,UNITT_GRAVITY,UNITT_RH,UNITT_MBAR,UNITT_TIMES,

/¥ 00000000000000 =/
TLVT_INTEGER = 0x8000, TLVT_CHAR
= 0x1000, TLVT_USER

= 0x4000, TLVT_STRING
= 0x0000, TLVT_NULL

struct datum_spec { /x OO0O0O000O00O0O %/

enum column_type column_type;
enum tlv_type tlv_type;

enum unit_type unit_type;

int len;

};

0x2000,
OxFFFF

OA1 000O0O0Oooo

0oooooooo | 0oooooog [ 0000

column_type | ooooooooon
COLUMNT.ID ooo
COLUMNT._LOCATION 0og
COLUMNT_BATTERY oooooo
COLUMNT_TEMPERATURE 0o
COLUMNT_LIGHT 0o
COLUMNT_HUMIDITY 0o
COLUMNT_PRESURE 0o
COLUMNT_MOTION_1 000 x0O
COLUMNT_-MOTION_2 000 yD
COLUMNT_-MOTION_3 000 z0O
COLUMNT_NONE oooo
COLUMNT_NULL 0ogo

unit_type goooooooon
UNITT_-VOLTAGE ooo (V)
UNITT_CELCIOUS oo (°C)
UNITT_NM ooooog (nm)
UNITT_-GRAVITY oo (G)
UNITT_-RH oooo (%)
UNITT_-MBAR 0oooo (mbar)
UNITT_TIMES ooogo (o)
UNITT_NONE oooo
UNITT_NULL ooo
tlv_type popooooooooooon

TLVT_INTEGER 0o
TLVT_.CHAR oo
TLVT_STRING ASCIIOOO
TLVT_BIT oooo
TLVT_USER ooooo
TLVT_NULL ooo

(int 0 ) len

goooooooooon

0A2 JO00OOOOOOOOO
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OO0OB OO0O0OO0OO0OO0OOOO0OO0OO

4 N
struct datum_spec mica_spec[] = {
{COLUMNT_ID, TLVT_INTEGER, 2, UNITT_NULL}, // node id
{COLUMNT_LIGHT, TLVT_INTEGER, 2, UNITT_NM}, // illuminance
{COLUMNT_TEMPERATURE, TLVT_INTEGER, 2, UNITT_CELCIQUS}, // temperature
{COLUMNT_MOTION_1, TLVT_INTEGER, 2, UNITT_GRAVITY}, // motion x
{COLUMNT_MOTION_2, TLVT_INTEGER, 2, UNITT_GRAVITY}, // motion y
{COLUMNT_HUMIDITY, TLVT_INTEGER, 1, UNITT_RH}, // ) of relative humidity
{COLUMNT_PRESSURE, TLVT_INTEGER, 2, UNITT_MBAR} // barometric pressure
+;
N /
0 B.1 TinyDB(MTS310) 0000000
4 N
struct datum_spec upart_spec[] = {
{COLUMNT_NULL, TLVT_NULL, 1, UNITT_NULL}, // version
{COLUMNT_LOCATION, TLVT_BIT, 44, UNITT_NULL}, // location
{COLUMNT_ID, TLVT_BIT, 8, UNITT_NULL}, // id
{COLUMNT_NULL, TLVT_NULL, 1, UNITT_NULL}, // sequence
{COLUMNT_NULL, TLVT_NULL, 2, UNITT_NULL}, // concom
{COLUMNT_NULL, TLVT_NULL, 1, UNITT_NULL}, // length
{COLUMNT_NULL, TLVT_NULL, 3, UNITT_NULL}, // config
{COLUMNT_BATTERY, TLVT_INTEGER, 1, UNITT_VOLTAGE}, // battery
{COLUMNT_MOTION_1, TLVT_INTEGER, 1, UNITT_TIMES}, // motion
{COLUMNT_TEMPERATURE, TLVT_INTEGER, 1, UNITT_CELCIOUS}, // temperature
{COLUMNT_LIGHT, TLVT_INTEGER, 1, UNITT_NM}, // illuminance
};
N /

O B2 pPart OOODOOOO
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(000000000 }x=000000000000000000000
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{ooooY:={00}{ooooo}{oo}
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