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Abstract

Title of Thesis Application of Wireless Application Protocol for Medical

Information Transmission in Disaster
Author Lu, Ko-We

Thesis advised by Chiu, Hung-Wen, Assistant Professor
Tapel Medical University,
Graduate Institute of Medica Informatics

Realtime transmission of medical information about the current status of
medical support and further requirement of medical resource, is important for
decision making and coordination in emergent management of disasters. In order
to ensure successful communication of medical information, and efficient
allocation of resources, in adequate time, place, and amount, it is necessary to
establish an interface between various communication devices and the database
of emergency medical resources. The personnels could be equipped with any
available mobile communication devices, eg. WAP, GSM or PHS cdlular
phones, PDA, satellite phones, notebooks, etc, to report their progress or to
request any further needs, from the site of disaster.

The univeral availability of internet and the advancement of mobile
communication technology, make possible the realtime and correct connection
between terminal interface of computers and WAP cellular phone. In peace time,
medical emergency information could be collected by cheap connection by wire.
During disasters, when the by-wire connection fails, or more efficient mobile

route is needed, wireless communication could take over to fulfill abruptly

XV



increased requirement of queries, orders, recruitment, and command.

In this research, in addition to construction of an WWW interface for the
information collection and distributeion for emergency facilities, an WAP
interface was established for the mobile personnels to commuicate about their
first-aid. Both interfaces were designed for the specialist or non-specialist user
to query about the wounded or mortality in medical department. The integration
of different benefits of by-wire or wireless applications would improve the
efficiency of transmission of medical information. The application would work
both when communication are not interrupted in disasteric settings, and when

communication is resumed after emergent conditions.
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1994 Kristi Koenig

PICE Potentia Injury Creating Event

(1)PICE
Kristi Koenig 1994
A. static Dynamic
Controlled
Disruptive Paralytic
C. L ocal Regional National
International
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A B C PICE 1995
Dynamic disruptive regional PICEI



21 PICE

A 5 c PICE
Static Controlled |Local 0
Dynamic | Disruptive | Regional
Paralytic National
International
2) Disaster Severity Score
Boer Rutherford 1990
A.
1 2
0 1
C 1 0 1 24 1 24
2
D. 1 0 1 10 1 10
2
E. 25-100 0 100 1000 1
1000 2
F 0
1 2
G 6 0

6 24 1 24 2



12 1 2 DSS
100
100 1 1 13
2.1.3 MSI
Boer Rutherford Medical

Severity Index, MSI

(Medical Severity index of disaster) [12]
MSI=(N*S)/TC

N:

S (Severity of Incident)
START Simple Triage and Rapid Treatment

[13][14]



1) T1

(2) T2
(3) T3
(4) DOA
T1 T2
S
S T1 T2 /T3
TC (Medical Services Capacity)
1. MRC Medical Rescue Capacity
T1 T2
2. MTC Medical Transport Capacity
3. HTC Hospital Treatment Capacity

T1 T2

HTC HTC



T2 60
MSI 1 1
100 T1

T2 100

50 100 N 100

S 15 200 3
6 8 48 MSI 100
1.5/48 3 MS 3.8
2.1.4

[15]
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2.1.7

Web

[18] [19]

GHDNet(The Global Health Disaster Network)

(GHDNet Home

Page http://hypnos.m.ehime-u.ac.jp/GHDNet/)

Mailing List
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GHDNet Internet
[20]
Federal Emergency Management Agency FEMA
1979

[21]

Spatial Information System

WWW

Risk Management
Solution RMS HAZUS
Potential Earth Science Hazard,

PESH

[22]
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221 HTML XML

HTML HyperText Markup Language

HTML SGML  Standard
Generalized Markup Language SGML
HTML

(hyperlink)
<p> </p>
(paragraph) <b> </b>
(HTML) (Internet)
HTML

(1) (HTML)
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(2)

3

(XML

[23]

XML

(HTML)

(HTML)

eXtensible Markup Language)

(HTML)

(Meta-language)

(DTD)

18

(XML)

(XML vocabulary)

XML

DTD



XML XML

( CSS XML
XML
XML
XML
[24][25]
2.2.2 ASP(Active Server Pages) VBScript
ASP Active Server Pages
Microsoft (Script)
(<% %>) HTML ASP
Script language
ASP Request Reponse Server

Application Session ASPError  ObjectContext
Web
(State)

ASP HTML COM Web
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WEB [26]
ASP Web
ASP HTML(
) COM
ASP HTML
ASP

HTML 2.3

[:::] — %gi [::::],//1L// ASP

f
5 =l /

A DI E—
\ A >
Client Web Server
2.3 Web Server

VBScript (Visual Basic Script)  VB(Visual Basic)
VB
( HTML ASP )

(Interpreted) VB

20



" Script”
VBScript ASP Script language

Internet Explorer

JavaScript

Client Microsoft

Microsoft Internet Information

Server VBScript Client HTML
<SCRIPT> </SCRIPT> LANGUAGE
V BScript SERVER HTML <% ...%>
HTML .asp
.asp (Web Server) <% ...%>
VBScript Client
Visual Basic Script ASP ASP
Visual Basic Script [27]
2.2.3 Client-Server Three-Tier
(Web Server) Client-Server
(Client-Serve)
(Server) (Client) (Network)
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(Three-Tier)

( 2.5)
(1) (User Interface/Ul) (Application
Logic)
2 (Business Rules)
(3) (Data Access)

2.5

D)

23



(2)

(3-Tier)Web (

(Transparent)
3)
(Microsoft)
2.6)
Web
[1S(Internet Information Sever) Web
MTS(Microsoft Transaction Server)
MTS
MTS

ActivexX

24
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I ) MT S

| E Y
v
() ASP
HTTP
v

——r S

2.6 (Microsoft) (3-Tier)Web
2.3
2.3.1 (WAP)
Wireless Application Procotol, WAP 1996
Ericsson Nokia Motorola  Phone.com WAP
WWW HTTP
WAP
WWW (Client-Server)

(MicoBrowser) WWW
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HTTP WAP WAP
Web WAP Internet
[28] HTTP  WAP
WAP WAP 2.7
WAP GatleWay WAP Serjver
GSM GP I ntenqnet
WAP P D (> <4——Pp| | CGI AsP
WML
( (Encodg
WML WA P Decodge€g) HTTP ( 11s
WML Scrifgpt) JavaServl] qt.
P I
2.7 WAP
WAP ( 2.8) WAP
WAE WSP WTP WTLS WDP (bearers)
GSM GPRS
TCP/IP
1SO 1984 1SO/OS [29]
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WTLS

WAP

(1) WAE

(2) WSP

(3)WTP

(4)WTLS

(5) WDP

(Wireless Application Environment)
WML WML Script
(Wireless Session Protocol)

HTTP

(Wireless Transaction Protocol)

(Wireless Transport Security Protocol)

HTTP SSL TLS

(Wireless Datagram Protocol)
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GSM PHS GPRY CDMA FLE

2.8 WAP

2.3.2 (WML) WMLScript
(Wireless Markup Language, WML)
(Tag-Base) HTML HDML
XML WML WAP
WEB HTML
(Man-machine Interface, MMI)

WWW PDA
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WML
(Card)
(1) card
2
Bitmap)
(3) card
(4) WML
(5
(6) WML

©) WML

(Deck)

WML

WML HTML

WBMP(Wireless

WML

UNICODE 16

29



WML Script WML Scripting

ECMAScript JavaScript

WML
WML Script
(1)
(2)
3)
WML Script WML Script WML deck
HTML  script WML card WML Script
WML HTML  script
WML Script
WAP [30]
2.3.3 WAP (Gateway) (Micro Browser)
WAP WAP IP
WAP

(Micro Browser)
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Internet
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WEB

WAP
(
3. 2
WEB WAP
WEB Browser
WEB

WAP Based

WAP

Client-Server
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Mico-Browser
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(WWW Service) ODBC(Open DataBase Connecting)

Microsoft Access

(Three-tier) WEB
HTML WML ASP IS

3.1
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WAP & V
SERVER
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XML " WA P
XSLT (MicroBr
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(1)
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Internet
(Browser) WAP
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IS WAP

(2)

Windows 2000 Server

(Web Server)
Microsoft 11S 5.0 web
MIME TYPE WAP SERVICE
(Browser) WEB HTML
4.0 IE 5.0 or NC 4.x WAP WML1.2
M3Gate WAP WAP MicroBrowser

CPU Pentium-500Mhz 256MB RAM 30GB HDD
50X CD-ROM 1.44MB FDD 1%” PC POCKET
PC NOTEBOOK WAP ( WAP )

Microsoft Access

(Table)
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WEB WAP ( 32

R equest
HTM L >
Response

(DBM S)

32 WEB WAP

32.1 WEB
( )
WEB REQUEST WEB
SERVER WEB SERVER HTML
REPONSE HTML
HTML ( ASP )

WEB SEVER
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HTML

WEB

Dispatch

3.22 WAP
WAP

WAP (GRPS Internet)
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WAP URL ( WEB ) WAP

GET GATEWAY GATEWAY
( HTTP )
WAP WAP HTTP WEB
WEB Response
WML ASP WML
WAP WAP WAP
WML
WAP
3.2.3
WEB  WAP WAP
HTML WML XML

XSLT
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HTML

3.3.1

D)

(2)

WML
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user id

user password
user name
hsp id

user grant

usr program name
user function
usr login date
usr login time
usr valid

usr type

user email
user remark

db id

id

name
manager

pre tel

last tel

pre fax

last fax
emg manager
emg pre tel
emg last tel
emg pre fax
emg last fax
addr

post

grade

email

bbc

call phone
duty 1

duty 2

duty 3

city

em 1

em 2

upper unit
remark

parents

icd

tran inhsp
tran outhsp

disaster db id

service item db id

—Thsp id

user db

user id
user password
user name

user grant

usr program name
user function

usr login date

usr login time
usr valid

usr type

user email

user remark

3.3
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3.3.2 WAP (data type)

Windows IS PWS Linux Apache Server
WAP Web Server
WAP WML MIME ( 3.1WML MIME
) WAP
Web Server WAP Windows 2000
Server Internet Information Server WAP

Windows 2000
Server - - Internet - Internet Information
Service = MIME = WAP

(MIME) (34 WAP

31 WML MIME

MIME
text/vnd.wap.wml wml (WML
application/vnd.wap.wmlc wmlc WML
text/vnd.wap.wml script wmls WML Script
application/vnd.wap.wmlscriptc wmlsc WML Script
Image/vnd.wap.wbmp wbmp |Wireless bitmap(WBMP)
WML
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) HTML

Unicode WML

ch2wap.exe  free software

( 3.6 Big-5 Unicode )

Unicode

BED &EE B0 SHRm

<p>

<%if no_data='""false" then%>

E&H=5 0BT ; BHx75DB ; BHXTAZE ;BHR985E; - <%=utf8(inj_type)&><brs>

<a href="f#icard521">Hore<sa>
<ip>
<fcard>

EHAO6AN2 ; &EHRS 0BT ;&N TB2C ;&N EBC ;EHRTD 1A EHXSEBA ;&N 6578 ;

EH6280; 648853 ; &H<MEBA ; &EBXSHE1; <%=utF8(uther_t_num)%)(hrf)
EGH<BBAC ; BHX653F ;BUXUEBA ; &HX54E1; @ <K=utfB8(staff_num)Z><brs>

<%elsed>
BHH67ES ;aHx7 121 aHx8CCT s &Hx6599 ; (1 ——FHimERL—>
<%end if%>

<fp>
<fcard>
<Fuml>

4]

E&H=7 07D ; EHx96E3 ;BHxFDEB ; &HRB65F; = <Z=utf8(ems_id)%><brs> <{¥—— jégﬁﬂ%
G 75C5 ;&Hx60A3 ; &HTEID ;&HxUEBA ;&Hx6578; - (Z=utfB(patien_amt)%><brs> <t-- [HHRFE L B = -->
&Hx7 07D ; &HO6ES ; EH=56BL ;&M 01CD ; &Hx5EAG; = <K=utfB(msi_s)%><br/> <t HEEERE

Card

Big-5

=
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WML

WAP

Big-5

EE

Unicode

WAP

—[#x|

-—>

EHRGAA2 ;EHxC 0BT ;BHx7B2C ; BN UE OO ; &0 7D 1A ;MR AEBA ; &HX6578; @ (R-utfB{start_1_num)%><br/> {?—— F&iE

: <%=utf8(start_2 num)%><br/> <t—— @it
EHXOAAZ ; ERXSOBT ;BHX7B2C ; Gl AE 09 &R 7D 1A ;BN UEBA ;&HX6578; @ <Z=utfB(start_3_num)%><br/> <t—- $ﬁﬁ
EHx6AA2 ;RU=G0OB7 ;&HxTB2C ;&lx56DB ; &M 7D 10 ; AU 4EBA ;&H=6578; - <R=utfB{start_u4_num)Z><br/> {t-—- $ﬁﬁ
EHR73FE ; BHx5834 ;BHx91AB ; &HZ5E2B ; &R EBA ; BHx6578; © <Z=utfB(doct_num)Z><br/>
EHx7IFE ; EHxS830 ; EHxBBY 7 ;&7 406 ; &N UEBA ; &Hx6578; - (2=utF8(nurse_num)%)(hr!)
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REREEE | === wmEmasE | s | 2 |
ST A IR ETSH EHWI1AR EHTEA 2 A HBCCT B HEE 90 B HEFE S A HHBARS:
3.6 Big-5 Unicode
] big-5 to vnicode function tet - SEEEAE ] =10l x|
BEE REE B0 HEH
<%

LI |

Function utf8({str)
For i=1 To Len{str)
c=Mid{sty,i,1)
utfB8=utf8 & ""&Hx'" & Hex(AscW{c)) & ";"

Hext

End Function
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ol | vl
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Windows 2000 Server
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ASP
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WEB HTML,VBSCRIPT

WAP WML, WMLSCRIPT
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() ( ) | TYPE | SIZE
hsp_db id INT 8
hsp_id INT 10
hsp_manager CHAR 20
hsp_pre _tel CHAR 3
hsp last_tel CHAR |8
hsp_pre fax ) CHAR |3
hsp_last_fax CHAR 8
hsp_emg_manager CHAR |20
hsp_emg_pre tel ) CHAR |3
hsp_emg_last_tel CHAR |8
hsp_emg_pre fax ( ) |CHAR |3
hsp_emg_last_fax CHAR 8
hsp_addr CHAR 50
hsp_post CHAR |5
hsp_grade CHAR 20
hsp_email CHAR 20
hsp_bbc BBC INT 10
hsp_call_phone INT 10
hsp_duty_1 CHAR |50
hsp_duty_2 CHAR |50
hsp_duty_3 CHAR |50
hsp_remark CHAR 100
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() ( ) |TYPE [SIZE
hsp_id INT |10
bed dept_no INT 3
bed dept_name CHAR |20
bed type INT 1 0ICU 1.
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() ( ) |TYPE [SIZE

hsp id INT 10
emg_person_type CHAR |1
emg_type_name CHAR |10

emg_qty INT 5
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() ( ) |TYPE SIZE
hsp_id INT 10
equip_type CHAR |1
equip_name CHAR |20
equip_qty INT 3 EKG
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() ( ) |TYPE SIZE
hsp id INT 10 KEY
service item CHAR |1
service item _name CHAR |20
service item gty INT 3
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() ( ) |TYPE SIZE
hsp_id INT |10 KEY
ambulance_type CHAR 1
ambulance_name CHAR |20
ambulance _qty INT 3
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() () TYPE |SIZE
usr_id ID CHAR |10
usr_name CHAR |20
usr_grant CHAR |1
usr_program CHAR |1
usr_function CHAR |1
usr_login_date DATE 8
usr_log_time TIME 8
usr_valid CHAR |1
hsp_id INT |10 KEY
usr_type CHAR |1
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() () TYPE | SIZE
hsp id INT 10 KEY
patien_id CHAR |10
patien_name CHAR |20
patien_reg INT 3
patien_age INT 3
patien_sex CHAR |2
patien_addr CHAR |50
patien _tel INT 10
patien_ipd_hsp_id OPD/IPD CHAR |1
patien_parents CHAR |20
patien _icd ICD-9 INT 10
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() ( ) [TYPE[SIZE

Ems id INT |10

Patien_amt INT 4

Msi_s FLOAT 3 govg | 118

— (Disaster Severity Score)

Start 1 num INT 5

Start 2 num INT 5

Start_3 num INT 5

Start_ 4 num INT 5

Inj_type INT |2 (2 2:
Doct_num INT @4

Nurse_num INT |4

Other_t_num INT |4

Staff_num INT |4
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