godd 200400 (00O 1600)

goooob bbooggad
oot oon

godd
goouoob oooood
g O
g gd
g gd
g O
0 o
gdiled 120 29 0O



000000 200400 (OO 1600)

ogoooboboogod
gotugbobobboboboobooobooobod

googobooboboobobooboboobbobboboboobooboobobbon
gbogbooobooboobboobooboboboobboboobbobooboobo
goboooboooobooooo
gobooobooobooobooobobooooboooboboobooooboooobooooo
gboboobobooboboooo ibgboboboboooobobooooboobobooboboon
goooibooboogobooboobooooboooboooobooboooboooboobDo
gobobooooooboobgobobobooooobobobobooooobobobooboooon
gbobooboooboobboobooboo
gbobooboooboboobobooboobobboboboboboobobobooboonbobon
gbobooooobobooooobobobobobooooooobobobobobooon
gboboooobooboobooboobuoobooboobooboooboobooboobon
gooon
gboooooooboboboooooobobobooboobooooboboboboboooboobo
gbobooboobooboobooboobooboobooboobooobooobooboon
googobooobooboobooboobooboobooboobooboooboobon
gooo
gbbooboobooboboobooobooboooboobooboboobooobobobobooboan
goboboooooboboobobbooobboooobooobboobbooobobooonoo
gboboboboboobooooboooooooooooooooooobooooDog

gboogo
1ORFIDO20000000030000000000, 4. API

oboboob obooooo

O ooad



Abstract of Bachelor’s Thesis

Academic Year 2004

It is possible by using individual recognition technology to acquire the information on real
space. In this research, the middleware for offering the interface unified into the application
using this real space information is proposed.

By progress of non-contacting individual recognition technology in recent years, automatic
recognition of an individual without computer resources was attained. This technology recog-
nizes an individual by attaching the tag which has ID in all object. And it becomes possible
to acquire information, position information, etc. about object by connecting the information
which exists in a database to ID. It became possible to treat the information on the individual
in real space on a computer by the appearance of such technology.

The characteristic of the hardware to be used needed to be taken into consideration in the
application using the conventional real space information. However, the hardware of the kind
from which plurality differs according to a use exists in individual recognition technology.
Therefore, it was difficult to build the application also corresponding to which hardware.

When two or more developers operate simultaneously different application using the same
hardware, many unnecessary information will be acquired depending on application. Since all
information was transmitted to application, it was difficult for it to acquire only the needed
information.

In this research, the middleware for solving these problems is proposed supposing the envi-
ronment where two or more application developers use the hardware of the kind from which
plurality differs. And the interface unified into the application using real space information
is offered.

Keywords :
1. RFID, 2. middleware, 3. Realspace Network 4. API

Keio University, Faculty of Environmental Information

Ryuzaburo Tani
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struct reader_event {
int flag;
char tagid[128];
char location[128];
long current_time;
long enter_time;
int interval_time;
long elapsed_time;

long count;

O 4.7: reader_event O 0O O
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e N

int create_msg(struct reader_event #*msg, char *buf, char *location)

{
char tmp[32];
time_t tval;

if(strlen(buf) !'= 16){

return -1;

memset (msg->tagid, 0, sizeof (msg->tagid));
strncpy (msg->tagid, buf, 7);

if (strlen(location) < 128){
memset (msg->location, 0, sizeof (msg->location));

strcpy(msg->location, location);

¥

memset (tmp, 0, sizeof (tmp));
strncpy (tmp, &buf[7], 1);
msg->flag = todec(tmp);

memset (tmp, 0, sizeof (tmp));
strncpy (tmp, &buf[10], 6);

msg->elapsed_time = atol(tmp);

tval = time(NULL);

msg->current_time = tval;

return O;

0 4.9: MEGRAS create_msg [0 O
oot ooooobooooo
goooooooboooooooooooon

gooobooboobooobooboobooboobooboobooboobobon
gbobogboobboobooboobobooboobboobooab

gbooboooog
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gbobooboobooooooooooooooooooooboobobobobobobon

struct listnode { )
struct reader_event *msg;
struct listnode *next;
struct listnode *prev;
};
N J

0 4.10: reader_event list 0 O O
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4 N

struct result {
int flag;
char tagid[128];
char location[128];
long current;
long enter;

struct result *next;

0 4.11: result 0 O O
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struct cond_list{
int type;
int flag;
struct condition *cond;
struct cond_list *prev;
struct cond_list *next;

};

N

O 4.12: condition_list O OO

struct condition{
struct cond_flag *flag_head;
struct cond_flag *flag_tail;
struct cond_tagid *tagid_head;
struct cond_tagid *tagid_tail;
struct cond_location *location_head;
struct cond_location *location_tail;

};

N

O 4.13: condition O O O

struct cond_flag{
int flag;
struct cond_flag *next;

};

0 4.14: cond_flag 0 0O O

struct cond_tagid{
char *tagid;
struct cond_tagid *next;

};

0 4.15: cond_tagid 0 O O
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struct cond_location{
char *location;
struct cond_location *next;

};

O 4.16: cond_location O O O
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00 int RS_connect(const char *hostname, const char *port);
HEN gddooouoooooooo
oo gddboooooooouoooooooouooouooo-1
HEN godooouooooouoooa

O 4.5: RS_connect 0 O

oo void RS_close(int con);

oo gboboboobooooooooo
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ogd gooooooobobooboog

0 4.6: RS_closed O
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oo int set_cond_type(int con, int type);
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0 4.7: set_cond_type 0 O
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0o int set_cond_tagid(int con, char *tagid);
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0 4.8: set_cond_tagid O O
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oo int set_cond_location(int con, char *location);
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oo int set_config_count(int con, int count);
oo gooooooooooooooooogo
oon gooooogonooooonoo-1
oo goooooooooooooood

0 4.10: set_config_count O O

oo int set_config_timeout(int con, int timeout);
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0 4.11: set_config_timeout 00 O
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oo RS_RESULT *get_reader(int con);

RN gooopobooboonoobooon

000 |0DCOO00D0O0O000C00D0O000O0O0 RSRESULTOOODOOOOODOOOODO NULL

RN gboooooboobooboooboobogon

O 4.12: get_reader O O

oo RS_RESULT *get_location(int con, char *tagid);
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0 4.13: get_location U [

oo RS_RESULT *get_tagid(int con, char *location);
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00 int start_event(int con);
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goo gooooogonooooooo-1
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O 4.15: start_event O 0O

00 int stop_event(int con);
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00 4.16: stop_event O O
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0S FreeBSD 5.3 Relaese

CpPU Pentium4 1.6GHz
Memory 256MB
Database PostgreSQL7.3.8

0418 000000

0000000000000 0O0O0000000ooDoDoDEICDOD

OS FreeBSD 5.3 Release
CPU Pentium4 2.4GHz
Memory 256 MB

0419 0000000000000 O

RFIDOODOOO RF CODE OO SPIDER READER O TOTOKU O MEGRASO OODO
OOSPIDEROOOODOODOOODOOOOOO0OOO0ODOOODOODOODO Cyclades-
TS1000 00 O0OSPIDER O Cyclades-TS10000000000OCO0O0O0OO0O0ODOOOODODO
gobooboobooo

Baud rate 19200bps
Data bit 8bit
Parity none
Stop bit 1bit
Flow contorol none
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OBRIDOMEGRASOOOOOOOOOOOOOOODOOOOOOODODODODODOOOOO
O00Olocation.conf 00000000000 O0ODO IPODOOOOCODODOODOOODOODODOO
goo

> cat location.conf )
203.178.139.210 z202
N J
~
> ./RF_megras
rport:8002 shost:localhost sport:8003 location:location.conf
1000794000091238
flag : 0
tagid : 1000794
location : z202
current_time : 1104267950
enter_time : 0
interval_time : O
elapsed_time : 91238
count : 0
- )

O 5.1: MEGRASOOODOOOOOOODOOOOOOODOO

OB200SPIDEROOOCOODO0O00OOODOOOODOOOOOOOODOO

00000000000 O00O0OMEGRASOO 10007940000912380SPIDER OO H.HFLWTHN,1,1,80
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> cat location.conf

203.178.143.220 z203
/
~

> ./RF_ts100

rport:8001 shost:localhost sport:8003 location:location.conf

H,HFLWTHN,1,1,8

flag : 0

tagid : HFLWTHN

location : 2203

current_time : 1104268662

enter_time : 0

interval_time : 8

elapsed_time : 1

count 0 D

O 5.2: SPIDEROO0ODOCOOOCOO0ODOOODOOOODOOO

gooooIboooobobooooooobooboooobobooooooooobooon
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> telnet localhost 8004 h
Trying ::1...
Connected to localhost.
Escape character is ’7]’.
SHOW
HFLWTHN -> z203 : 1104269701 : 1104269593
AHAHEFD -> z203 : 1104269699 : 1104269596
10007A4 -> z202 : 1104269701 : 1104269686
100079C -> z202 : 1104269692 : 1104269686
1000793 -> z202 : 1104269702 : 1104269686
100079B -> z202 : 1104269696 : 1104269686
\\1000791 -> z202 : 1104269686 : 1104269686 )

gobooboobboobooboooobooboooon
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/rSHUW A
HFLWTHN -> z203 : 1104269801 : 1104269593
AHAHEFD -> z203 : 1104269798 : 1104269596
10007A4 -> z202 : 1104269801 : 1104269686
100079C -> z202 : 1104269797 : 1104269686
1000793 -> z202 : 1104269799 : 1104269686
100079B -> z202 : 1104269801 : 1104269686
1000791 -> z202 : 1104269802 : 1104269686
1000792 -> z202 : 1104269800 : 1104269800 D

Us4 0000000000000 0LOOOOOO

oboogooogiwoeor20bdbog Ib0bobogobooooobobobuoboooooboon
gbobogboobboobodgboobbooboobboon

//SHUW )
HFLWTHN -> z203 : 1104269950 : 1104269593
AHAHEFD -> z203 : 1104269948 : 1104269596
10007A4 -> z202 : 1104269951 : 1104269686
100079C -> z202 : 1104269948 : 1104269686
1000793 -> z202 : 1104269947 : 1104269686
100079B -> z202 : 1104269922 : 1104269686
\\1000791 -> z202 : 1104269950 : 1104269686 D

Os55:000000000000000O0

ubboobooboobbooboobbooboobooboboobooobobooon

5.1.4 0O00OO0OOOOO0OO0OO

gbbobooboobbobbooboboboboobooboooboobooboan
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oheDoOO0O0O0O0O0ODOOOOOD 10000000 0ODOO0O0ODOODOOOOODODOO0O0
000000nowOOOOOO0O0D0D0OO0OO0O0OO0O0OOOcurrent_timed OO 00O OO Denter_time
goboobooooogn

ooboooobo oogoooobooobooboobo0 wvobooobDoobDo IDODOO
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> telnet localhost 8004

Trying ::1...

Connected to localhost.

Escape character is ’7]’.

TIME

timeout = 60

TIME 10

timeout = 10

TAG LEAVE

tagid : AHAHEFD

location : z203

now : 1104271773

current_time : 1104271762

enter_time : 1104271754

TAG LEAVE

tagid : 100079B

location : 2202

now : 1104271780

current_time : 1104271769

enter_time : 1104271759

TAG LEAVE

tagid : 1000792

location : 2202

now : 1104271803

current_time : 1104271792

enter_time : 1104271792
\_ /
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......... gbbooboobbooboobboobooobo

... doooooooooooboooooooooooono
X e Joooooooooboooooood
oooooo |goIb |jooooooo (oo
X X X oo
o X X oo
0 X X oog
X o X oo
X O X aad
X X o oo
x X O oo
o o o oo
O O O aad

gs1l: 00000000000

ubbooboobooboobooobooboboobbobboobooboboboobooboboan
gobooboobooboobooboboobbobboobobooboobboobboobo
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5.2 UJUouoonod

gbboobooboooboooboobooboobooboobooobooboobbab
gobooboobbooboobobooobooboooboobooon
gboobooboooooooooooooooooooooooooogooogg

char *detect_into_room(int con)
{
struct listnode *node;
char *p[5], *h;
int flag = 0;
int i;
time_t now;

char *res;

char buf [MSGLEN] ;

int len;

res = (char *)malloc(MSGLEN);

memset (res, 0, sizeof(res));
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memset (buf, 0, sizeof(buf));

while((len = read(con, buf, sizeof(buf))) > 0){
strcpy(res, buf);
now = time (NULL);

h = strtok(buf, ",");
if ((strncmp(h, "H", 1)) != 0){

continue;

for(i=0 ; i < 5 ; i++){
pl[i] = strtok(NULL, ",");
if (p[i] == NULL){

continue;

}
if (strlen(p[0]) !'= 7)1

continue;

/¥ 000000 =/
for(node=listhead ; node ; node=node->next){
/* 00 IDO00O0O0O0OO0O =/
if ((strcmp(node->tagid, p[0])) == 0 && (strcmp(node->location, p[4]))
flag = 1;
node->current_time = now;
node->interval_time = atoi(p[3]);
node->elapsed_time = atol(p[1]);
node->count++;

break;

/+ 0000000000000 =/
if(flag == 0){
node = listnode_alloc(p[0], p[4], now, atol(p[1]), atoi(p[3]1));

break;
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return res;
}
. . h
RS_RESULT *detect_into_room(int con)
{
RS_RESULT *res;
set_cond_type(con, 1);
start_event(con) ;
res = (RS_RESULT *)malloc(sizeof (RS_RESULT));
memset(res, 0, sizeof (RS_RESULT));
read(con, res, sizeof (RS_RESULT));
return res;
}
N J
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6.2.2 00000
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[1] Epcglobal. http://www.epcglobalinc.org/.
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