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Abstract

Title of Thesis  Construction of an Internet Disaster Drills System in a

Medical Center

Author  Chun-Yueh, Chang
Thesis advised by  Hung-Wen, Chiu
Taipei Medical University,

Graduate Institute of Medical Informatics

Disaster training is very important for disaster preparedness. As the
progress of the information technique, the Internet is a suitable environment to
carry out disaster education. In this paper we review articles about the
educational theories, challenges and methods of disaster training as well as
some advanced disaster training computer software systems. In this study,
Active server page and Javascript techniques were applied to construct the
web-based disaster planning and virtual exercise computer system after
analyzing the rehearsal plans in Taiwan. This system contains two major tools.
One is the disaster planning tool. Users can easily complete their disaster
response plan by following the step-by-step guide and build their incident
command system for various disasters. The other part is an Internet virtual
exercise tool. Participants can play table-top exercises using their browsers on
their computers connecting to Internet. If participant has wrong response, the
computer system will correct the response according to the pre-built disaster
response plan. For evaluation, forty-seven persons were included in two
virtual drills. More than eighty percent of users granted that this system could
help them to familiarize the disaster response contents and procedures. In a

subjective survey about improving the knowledge of disaster response plan,

Xiv



eighty-seven percents of users got improved. Thus, we concluded that the
web-based disaster planning and virtual exercise computer system is helpful to

disaster training.
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2.1

[12]

(Federal emergency management agency, FEMA)
(Mitigation) (preparedness) (Emergency response)

(Recovery Reconstruction)
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21.1 (Incident command system)

(The paper plan syndrome)

[12]



1970

Incident command system ICS
Common terminology Modular organization
Integrated communications Unity of command
Unified command structure
Consolidated incident action plans Manageable span of
control Designated incident facilities
Comprehensive resource management
(Incident

management system)

[1]

1991

(Hospital emergency incident command system, HEICS)
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(Discrete

event) (Continuous event)



(Continuous event simulation)
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2.1.2
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Discussion Exercise

Tabletop Exercise

Command and communication exercise

Functional exercise

Full scale functional exercise

functional exercise)
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2.1.3
Ford
[2]
Ford
(Fostering a mastery orientation) (Encouraging
learners’ control over their own learning) (Enhancing active learning)
(Provide opportunities for guided
discovery learning) (Include error-based learning
activities) (Develop metacognitive skills)
(Build teamwork skills)
(Develop shared mental models) (Develop team leaders)
[2]
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Ronnie
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(Case scenario)

[20]
thinking) (decision making)
Cowan
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4.7 ( 5

[16] Gray

[17]
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[21] Alexander
(rapid response-style

(development of managerial skills)
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[23]

(War game)
1664 King’s Game
[24]
Crichton
[25]
Sten Lennguist
Emergo-Train
system
( ) [26,27]

[28]

13



2.1.5

Ricci Pretto

[29] Quaranteli 1.

recognition of angent- and response-generated needs and demands (

) 2. adequate implementation of generic functions ( )
3. effective mobilization of personnel and resources ( ) 4.
proper task delegation and division of labor ( ) 5. adequate
information processing ( ) 6. proper exercise of decisionmaking(

) 7. focus on overall coordination( ) 8. integration of emergent and
established processes ( ) 9. provision for appropriate
mass communication ( ) 10. functional emergency operations
center ( ) [30]

(Task Force on Quality Control of Disaster
Management, Word Association of Disaster and Emergency Medicine)
(external validity)

[31]

2003  Green

[32]

Cowan
25
4.7
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[23] Cowan

Gray

[17] Gray
Freeman [33] Ronnie [16] Mattila [34].  Alexander [22]
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2.2

1960 1990

WWW

Client-server

(Server)

2.2.1 HTML HyperText Markup Language

HTML

JavaScript VBScript ASP ASP.NET

2.2.2 ASP

Active Server Pages
Scripting HTML

HTML

ActiveX Server Component

NotePad  Ultraedit ASP

1S 4.0

16

World Wide Web

Java AtiveX CGl

[35,36,37,38]

Dynamic HTML

HTML [36,37]
Web Server
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Scripting

ASP
Windows NT Server 4.0
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2.2.3 JavaScript

JavaScript

JavaScript

</Script>

224

HTML

HTML

JavaScript
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[39]

Netscape

<Script LANGUAGE="JavaScript”>



2.3

Mitchell [11]
Baldwin
[40]
[22]

2.3.1 Diabolo VR

Diabolo VR e-semble.com

[41]

2.3.2

(Interactive Trauma Life Support, ITLS) e-semble.com

(Basic trauma life support, BTLS)

[42]
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2.3.3

Kuopio Mattila Jama

[34]

234
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2.3.5

Levi 1998 SIMAN/ARENA
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Events
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2.3.6

Diabolo VR ITLS

Diabolo VR ITLS

[9]
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Diabolo VR

ITLS

Diabolo VR

ITLS

Diabolo VR

ITLS
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3.1
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(Discrete event system)
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3.2.1

ICS

ICS

3.2.2
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3.3

3.3.1

BSP
JAD

BSP

1)

(2)

(3)

(4)

BSP

BSP [45]
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Business System Planning

Joint Application Design



B. JAD [46]

Joint Application Design JAD
JAD
3.3.2
Microsoft Windows 2000 Microsoft 11S 5.0
Access 2000 HTML  Active server page
JavaScript
ICS
1)
)
©)
Structured System Design, SSD

[45]

29



OLE-DB ODBC Access

30



Browser

ey ﬁ;] [[ﬁ ¥ gﬁi] [@ a1 @ﬂﬁ:}

ODBC ¥ OLE DB

Access & ?ﬁl

ODBC OLEDB Access

31




1)

)

32



735 e Al B T o 7

o E

A

ik

BT | R ETIAT || R SR || AR TR A

33




EIES R

PR el o

4

IV R

PR

y

T -

J i

v v y

pis

E‘D

SRR || RS || AR

y

ZEHE] 44\?*"'
{;FD

34




=

ET
?? -

R T
il

€S

i
i
"
3

TER TR

-«

GE R

'

No

v

B fi i -

b % A A

b % ] A A

v

i - H

PP RE A Eh

=R

|

oF R b A

r4—— No

ST

Yes

RN
B =

35




- H M

Yes
v
ST A T
Fi
= EH #Hos B
R

36

KB WP




37



7?'3
I

WO 4

'

-]

At

HEf

38




PSR

FrTR

A m»ﬁ.

SR
PrIg

S
[nkd

[ H FEBA

FFE v bR

Yes —pow

S [

39




FEE RN AL

pul
W

FrT * E

PR~

fi* t pE R

A o

g

3¢

ke fs o

A

T
]

&
<

SR

Frig

[ = ?‘J

P 5

i S @R

A 4

)
(™
W

e

% 5 7 TR

No

40




41



(IR R

A 4

#5710 0] %

CRLE
#

5t g B B

A 4

s ar i ) K

r-—No

A

Al LR

42




PRI P

P
- E g
?{7 A 7

Yes

T
ﬁﬁ

\ 4

R E

7

L7 1

No

v

W0 45 1 4 A

ek

A 4

WR R

- @

Yes

\ 4

B I

p P A

\ 4

i £ 51 A T A

\ 4

HIEET

= Eﬁ;

VR e Ak E A

e 7 4 4

-fl

FLEY B 5

43




I|ld &N < 10 ©

N ™M < 0O

44



45




46




E—Rﬁ%ﬂ‘(l)

1%
(DSCRIPT)

] A
(DSCRIPT)

WP
(ECONT)

AN
(SCID)

14
(DSCRIPT)

TV A A

|} B
(SCRIPT)

5 £
(MGROUP)

(CLASS)

P
(GNAME)

R4 T 08 £
PR £
I £

o &

%’Jiiﬂﬁ ﬁi’l‘z{ M- ;na
]J‘ﬁﬁﬁ;m e ,*ﬁi%‘éfﬁ/
CEE YR

%’Ji RERaky it T[‘L%‘iir'na
(S e ,1%5‘. i Tﬂt v
RIS - FAA

1)

47




E—Rﬁ%‘;'(Z)

(CLASS)

'I ﬂﬁs"\ ?1“‘
(CLASS)

r:l\”;I\El 71\|::': ﬁ'l#i%
S EFORS S E

TRV~ Y
F*"I\Elﬁfh{‘“l

T R

(UID)

;l\r ;I\B ﬂ\?:#ﬁllfi%

CES TR Y

ARV -

B0 R
o

(2)

48




3.4

[17,23] (

2.1.6)

Cowan

49

Gray



4.1

41.1

1)

()

(3)

(4)
(5)

50



5 't Internet Explover

J HEE & cRIREEL THD SN

(R EE -0 - QE 4 Qs maasE Sus (BD-SE-ZIO R
|#RHED) | @] hitpter.vehte. gov tu-B0B3ismantletoult asp x| PuE |]x§% »

(GO

&1 [ [ Intemet
|| > @ 5 7| e el[E B 24 ] ol B (SO B RESREAEN A URE TR

51



| B%® #EE BAO SWEEW TAD HBO |
|«EE -2 - Q@ 4| Quz @#ansE Gus D-SE-Z@QR
|48 D) [ netpiery ehte o bi-B0B 3 dismaniefault ssp | pBE ||EE >

PiBUKIE %R -

BEERELSE
FIEHFFE]

( FimEzns|

&1 [ [ |4 Intermet
||| @ S || &) e =) 2| &l | 7| [ SEESEES AR AER A LRE FFos

52



crent e =181l
| BEE REE WRO BREW IAD HEAG |

| t-E .-~ - Q[ 4| Qus mxwsE Gus D-SE-Z2E8R

| #BAED) [ @] hitper.v ghie gov 8083 ismansletsult asp | ez |l

Pift ki ko e

BEEELs
IEHEA]

SESTEY
REEREE
friEs
chamEy

-

[ |

&) =8 [ [ [ Internet
|| > @ <1 || e B 28 S = mw e (S EOEES RS AEH A 1S TFsLS

53



3 3 74 - Microsoft Intemet Explorer ] x]
J EEE FEEE WRY HEEEL ITRD HAD |
|*t-E -2 Q[ d Qus maweE @us | D-SE-Z80 R

|#B4ED) (@] hitpter vehte gov tw-BDBIMismanietault asp ~| pHE |J£E% »

Pifikid %M o

AEETLS
bLEHE]

R EEA] P&
1 Eff BHEiR o FREEREAOE

8] 5 [ |4 Intemet
||| > @& S 2| e Bd 24 o B miEfen SOECRES AR AEN A LSE TRsis

54



er =131 x|
| #%E® #EE & 22w TAD HA® |
|«EE -2 - Q@ 4| Quz @#ansE Gus D-SE-Z@QR

| #34ED) |1 hitp fer vehte.gov. by 8083 ismanetault asp ~| onE | >

il kB % o

L EPRESEEEREAK b LREEDD p BEEEE b s
5B b 6 3R

GRS EERRA KK T8 | Rl (LS v W
(5153 ket

IE B SEE RS
HiAE

B R R SN

o EEAE B

‘; Ll

T R BRI [ [ [ Tntemet
| @A B 24 o B BE[en [BCESEES REAEHN A LRE T sl

|@ javasogipt:
iﬂﬁﬁﬁél ;

o 2

55



4.1.2

1)
@)

(3)

4)

56



HEER REE SR FEG) THAMD e
|erE-= - DFH & Qe armeE Susx BD-SE-2E8 R
| #84@) @] http:tervghte gov.tw-B083M smansiefault asp | @iEE |J:§% £

. -

ik RN e

[ & A MESE]
= admnin

EA\CIE:
B

i
4

F3] [ @ memet
e | > @& < 7| & &y B 2 ] o Y (B ECEEE RS AEN A LEE] FRoW

57



3

==l x|

J HBER REE R0 HEEEW IADO HE®
|ct-E-= - Q[ ot Qus wawsE 5 | D-9R-E8 R
|#4tD) [€] hitpidler ghic gov tu-B083Mismandetault asp x| Pz |J1§$§ »

i RBH %m o

AEEYLH
P lEFHEA]

RE|

msh

(eE:

&1 l_’_ #® Internet
| > @~ 8] 8E B 2 gl o 1) 5] [SCEOEEO 25 25D & USE Troe

58



e | 247 - Microsoft Intermet Explorer 18] x|

| BEP SHE RO HHEEW IBD HEO E
|¢r-E-= - 4 Qus mzmes Gus | D-SE-20 R
|#BHED) [ @] hip er v ghe gov b B08 3 ismantleteult asp | oBE [

Pif KWH %H e

AR RE

. [0
i BERE
Ak [ | Intmet
| | > @ 5 2 | @) elley B 2 ) Sl | B (B ECTEe AR AEN A LR T

59



3 B4 - Mizmentt Internet Explorer ==
| #RE #EE R0 ZOEEQW TAD HPEO [ < |
e -2 -Q[H d Qus wmmeE Jux D-S9F.FJEO R

| #h D) @] hitpider ehic gov tw083ismandetault asp x| @uE |Ja‘§.§’é e

PiB R H % -

HEEE

i 2 B s 1R &
[ADMIN] :
s bt

0
B %

FSET I l_’_ 0 Internet
e | > @S w ~ & ella B 2 g ol B = [SdESEES REAED A LS Tros

60



=] = 5 't Internet Explorer =181 x|
| BRE SBE HAO IHEEQ TED OO [ = |
| ' -~ - @FH | Qs @ExmaE Gus | BH-SE-E8 K

| #BHEDY | http-/ex v ghte.gov twB05 3 ismantlefanlt asp x| @iz |J:§% D

HBER

Vi KH 5 e
“ 5Fﬁ0ﬁ]5:41 “

_ [0 #
EEEE

™ ()]
&1 7R I_’_ 4 Intemet
| > @ S || e ellE B =2 2 Al E) = [SGEOEEE REAEN A LEE T

61



=18

J RED SHE wA0 FOREG TAD HED [ = |
(e EE -2 - QE 4 QuE aamRE S D-SE-Z0 R
|#HED) @] httpier v ghte gov tw 80834 ismandsfault asp x| PBE || | i

HEEE

SR AR R &

[ @] http:#tex. v ght g0 tw:B08 3/ smanidetanlt asp : [ [ atmet
S| | > @ S 2| &) elfle) B 2 i ol m EY 8] [2dECEES R AERE Troms

62



<HH B A t Internet Explorer == x|
J #HEED FEHE HHEY FEOSEEW ITHRO SRAM ﬁ
| a3 -2 - D[ & Quz EansE =2 (BD-SE-28 2

| #EHEDY [ hitp:iervghtc. gow. tw:8083 M ismanetanlt asp x| prE |J5§§E »

@1 =Rt

lililﬂ Internet
e | 2 & <1

| &fen =] 24 =i &Y [E0BGEES A5 BE Al 1LEE TF oo

63



a 418 &3 et - Microsoft Internet Explorer
EEE REE R0 FHSEEW IRO HEE

I
| -8 -~ QF 4| Qez waweE s B SEH-ZO K
I

18]
[ |

#BHD) [&] hitp:fler.vehic. gov. tw-8083 smanlefault asp | puE ||Es

BRKNHAE o
i R ap

HE 12

&1 5= - ’_|_|° Intermet
e > @ < || e B 2f ol B = &Y [SIBOEEe 2R A5 A URE Tmes

64



1)
(2)
(3)
(4)
()
(6)

(7)

65

guest

guest



£ 744 - Misrnsoft Internet Explover

| BEE #BE HRO HIHEEw TED PO
e -2 -Q[H d Qus wmmeE Jux D-S9F.FJEO R

|#BHED) [@] htp s vehtc.zov b B083isman | oBnE ||we

PifUkIE S o

[ &2 0E3E ]
R AR et

&1 5 l_’_ ® Internet
| > @ % o 7| & &) B 2 ol B mi[E [BIESTE0 20 A5 4 URE 50

guest guest

66



| #B=E REE HHRO F TAD AW
|et—E-= - Q[ & Qus ainsE = | D-SR-H0 L2
| #BHED) [@] hptier vghtc. gov bw-B083/3iman | onE || >

Vil kBE %m -

ERERIF A

]
(ET [ [@mem
Aol > @ 9« | & & B 2 S B BifE [SIECEES RS AEN L URE Tros

67



J BEE HREE BR FOEEW IBO HA® |i
| B2 - Q[0 4| Qus HaneE Gus BD-SE-E8 R
| BUED) [ @] netpoter vehte eov bv-B08 3 s ~| onE |[E >

SmstiEY
REEEEY

B
&1 =/ l_’_|° Inteimet
]| > @ =i 7| & el W 2 o = e (S EONES S A5 A Us, T

68



| BEE #8E BRO HIMEEQ TAD PO [ = |

| EE -2 - Q@ a Qs aamsE BEs - SR-Z20R
| #BHE D) [ @] nttpier wehtc eov w8083 Hisman/ | oBE |[EE >

Vi kMiHE % e

TR ERR ME
L B TresEfE

BCTT.

[&] 7R l_’_ #® Internet
| > @ 7| & & B 2 ol B BE [SOECTEe 20 4Em & USE TR0

69



JEX(E) REE RN HAREW IR HEA®

| r-E-= - Q[0 4| Qus BznrE Pus BD-SE-EHB R
| #BHED) [&] http ter vehte. gov tw-BDB3dismant ~| piE ||EE >

R S
I B TR
il

o w vEmmame

@] http:ker:v ehte. zov. br 8083 isman/ Tree/ Tree_Login aspPnllass=1 &GN 38 1 &GID=C10 [ ][4 ntmet

|| > @ i 7| & &) B 2 o |y Bfey [BSBSEES AR HEN o LR TFms

70



t Internet Explorer =17 x|
| BRE #BEO WA #OSEW TAD HAD [ o |
(R EE -0 - QE 4 Qs maasE Sus (BD-SE-ZIO R

=] Bz ||

|#RHED) |@) hitp fervhtc.gov b 8083 ismant

BiBREHRH e

HEHBRE

BENETSE

=i

From :

BERERT

To :

l_ l_ | Internet

ED
e | > @ S || &) &) B =24 S = mY[ey (B EGEES R B AEN A 1LEE TFors

71



S FR3 - Microsoft Internet Explorer =17 x|
| BRE #BEO WA #OSEW TAD HAD [ o |
| EEE-2 - Q0 4 Qus aaesE Sus (BH-SE-JOR

|#RHED) | @] hitpter.vehte. gov tu-B0B3ismantletoult asp jﬁ%“%”

HBEE

arm i T
|| > @ 5 7| @[E B 2 of B Y &Y [ SO EORES RAAEN A URE Trms

72



1)

(2)

(3)

73



E e - ntemnet Explorer

J #EE REE wmE SEREW IEO SN
| CEE-5 -0 4 Qus aaesE Sus (H-SE-JOR

|#RHED) | @] hitpter.vehte. gov tu-B0B3ismantletoult asp x| PuE |]x§% »

Pifkd %M

RS eSS
b IEHFEA]

&1 [ [ Intemet
e | > @ s || el B 2 B m & [ SdESRES 2R AEN A URE TRms

3

74



: - b er

| BEE® HKEE WRD W TED HAW

| @B -2 -QH d| Ome msmaE Sus | BH-SF-EO K
| #BHED) [ @] hitp ervehts. gov bw-B0B3HismanAlstoult asp | prE |J:Efﬁ ®

Pik ¥ v e

EEHTIR

(wEEE

ng
i
08
|0

@] hitp:ex vghtc. gov tw B0E3Aisman/LogFile/1 21 |- P AR E htm [ @ htmet
|| > @ S 7| &er B 2 o =y &) (S G EG IS AE aEm A LShEl Froes

75



= ==l
J-‘E‘ﬁ@ #mEEE)  fROD  HmEveREREW) TR SHEAdED |i

| sr—H8 - - @@ &t | Qe EsmweE @us B-SEH- =28 R
| #E D) [@] hitp ter v zhtc. zov tw 8083/ isman/d efovlt asp

=l enE ||EE >

IEEEEETIFR
z @

=S

&1 o -~ T [@ et
e ||| > @ o || Elen B 2 o B B £ (S BT ERS B eR 4SRN & LISkl T 0s07

76



2z ==l =]
J wmEE REE A ERREGW TRO S |

| a2 -9 | Qus azweE s BH-SE-280 LK

| U@ [&7 hitp er.vghte. gov. b 8083 disman ~| orE | |Ea >

RitEE

ADMIN,

ADMIN,

|@ |_|_|Q Internet
M| | > € S 1 || @ =4 24 | 2] Bifen [ S ESHES AP AEN A LEE] Trosa

2

77



4.2

47

42.1

47
66.0%

(19.1%) (25.5%)
(61.8%)

12

12

34.0%

(27.7%)

78

(27.7%)

34.0

83.0%



(n=47) 31 (66.0) 16 (34.0%)
(n=12) 9 (66.7) 3(33.3)
21-25 26-30 31-35 36-40 41-45 46
7 7 11 13 6 3
(n=47) (14.9) (14.9) (23.4) (27.7) (12.8) (6.4)
0 0 2 5 3 2
(n=12) |(0) (0) (16.7) (41.7) (25.0) (16.7)
(n=47) 8 (17.0) 31 (66.0) 7 (14.9) 1(21)
0 (0) 7 (58.3) 4 (33.3) 1(8.3)
(n=12)
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(n=47) 13 (27.7) 9 (19.1) 12 (25.5) 13 (27.7)
(n=12) 6 (50.0) 0 (0) 5 (41.7) 1(8.3)
1 15 6-10 11-15  [16-20 |21
(n=47) 3(6.4) |12(255)|18(38.3) | 8(17.0) | 6(12.8) | 0(0)
(n=12) | 0(0) 0(0) | 5@17) | 4(333) | 3(25.0) | 0(0)
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4.2.2

63.9%
61.7%
46.7% 57.4%
68.1%
61.7%
63.8%
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1-1

(n=47) 6(12.8) |24(51.1) |12(25.6) |5(10.6) |0(0)
(n=12) |2(16.7) |4(33.3) |5(4L7) |1(8.3) 0(0)
1-2
(n=47) 7(14.9) [22(46.8) |13(27.7) |5(10.6) |0(0)
(n=12) |4(33.3) |2(16.7) |4(33.3) |2(16.7) |0(0)
1-3
(n=47) 5(10.6) |17 (36.1) |16 (34.0) |5(10.6) |4 (8.7)
(n=12) [2(16.7) |4(33.3) |1(8.3) 3(25.0) |2(16.7)
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1-4

(n=47) 8(17.0)  |19(40.4) |10(21.3) |7(14.9) |3(6.4)
(n=12) [3(25.0) |5(41.7) [3(25.0) [1(8.3) 0 (0)
1-5
(n=47) 14 (29.8) |18 (38.3) [12(25.5) |[3(6.4) 0 (0)
(n=12) |6(50.0) |4(33.3) [2(16.7) |0(0) 0 (0)
1-6
5 24 12 6 0
(n=47) (10.6) (51.1) (25.5) (12.8) (0)
4 4 3 1 0
(n=12) |(33.3) (33.3) (25.0) (8.3) (0)

83




1-7

(n=47)

7 (14.9)

23 (48.9)

10(21.3)

5 (10.6)

2 (4.2)

(n=12)

3 (25.0)

3 (25.0)

2 (16.7)

3 (25.0)

1(8.3)
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4.2.3

78.8%

46.8%
68.1%
72.3%

59.6%

85

55.3%

80.9%

76.6%



2-1

(n=47) 37 (78.8) 5 (10.6) 5 (10.6)
(n=12) 10 (83.3) 2 (16.7) 0(0)
2-2
(n=47) 38 (80.9) 8 (17.0) 1(2.1)
(n=12) 11 (92.7) 1(8.3) 0 (0)
2-3
(n=47) 26 (55.3) 10 (21.3) 11 (23.4)
(=12) 7(58.3) 3(25.0) 2 (16.7)
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2-4

(n=47) 28 (59.6) 15 (31.9) 4 (8.5)
(n=12) 8 (66.7) 3 (25.0) 1(8.3)
2-5
(n=47) 22 (46.8) 18 (38.3) 7 (14.9)
(n=12) |6 (50.0) 3(25.0) 3 (25.0)
2-6
(n=47) 32 (68.1) 15 (31.9) 0(0)

(n=12) |9 (75.0) 3 (25.0) 0 (0)
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2-7

(n=47) 34 (72.3) 13 (27.7) 0(0)
(=12) 119 (91.7) 1(8.3) 0(0)
3-1
(n=47) 36 (76.6) 11 (23.4) 0(0)
(n=12)| 10 (83.3) 1(8.3) 1(8.3)
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4.2.4

87.2%
<=0 1 2 3 4 >=5
6 7 15 12 4 3
(n=47) (12.8) | (14.9) | (31.9) (25.5) (8.5) (6.4)
1 0 2 5 3 1
(n=12) (8.3) (0) (16.7) (41.7) (25.0)  |(8.3)
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5.1

90



5.2
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ASP ASP
NET JAVA

(46.7%)
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