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Motivation 

q Healthcare data used by many people 
q Want to ensure timely, accurate, secure 

but widely accessible data; good UIs 
q Want to enable intra- and inter-

organisational data utilisation 
q Want to support mirriad of UI devices e.g. 

web (HTML), mobile (WAP), Applets plus 
external system information exchange 
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Key Use Cases 
 

Patient Diagnostics 
GP 

Path Lab 

Patient Treatment 
Hospital Staff Community 

Nurses 

Patient 

View Patient 
History 

Pharmacy 

Fill Prescriptions 

Write Prescriptions 

Hospital 

Record Patient 
Visit Info 

Exchange 
Information 

Insureres etc 
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Architecture 

vv
GPs & Pharmacies

Clients

App & DB servers Hospital Staff Clients

Patients

Mobile devices:
WAP/WML

Jini devices

Jini services
(RMI)

WML & HTML
services

CORBA & XML
interfaces

App servers; EJBs Database Servers

Other providers/funders

On-call Staff

Web browsers:
HTML

EJB
interfaces
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Database and Application 
Server Organisation 

q Enterprise JavaBeans 
q Session Beans = server-side processing 
q Entity Beans = data management/DB interface 

 

EJB Servers 

EJB Containers 

Patient Maintenance (SB) 
Patients (EB) 

DB Hosts 

DB Server 

Staff (EB) 

Treatments (EB) 

Treatment Maint. (SB) 

Diagnostic Maint. (SB) 

“Home” IFs 

Servlets 

JSPs JSP Java Beans 

HTTP Servers 

CORBA Objects 

Jini Server Objects 

Staff Java applications 
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External System Interfaces 

q Remote object/XML 
architecture 

q CORBA Remote objects 
q Delphi and Java clients 
q Remote object access 

when require data 
q CORBA objects -> EJBs 
q XML encoded data for 

e.g. insurers, other 
health providers 

EJB Home IFs

EJBs

EJB Servers

CORBA Remote
Objects

Call EJB funcs

CORBA Client
Objects

e.g. calls:

Patient {
FindPatient(id);
AddPatient(…);
…
} XML

Parsers/Unparsers

External Provider
Systems
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Patient/Doctor Interfaces 

q Need HTML and WML 
interfaces e.g. web 
browser, WAP phone 

q JSPs used to provide 
wide-area access 

q JSPs -> Servlets -> EJB 
access 

q Device/OS independent 
q SSL/HTTPS for security 

 

EJB Home IFs 

EJBs 

EJB Servers 

Patient 
HistoryHTML.jsp 

Patient 
HistoryWML.jsp 

servlets JavaBeans 

Patient’s Web 
Browser 

http servers 

Doctor’s WAP 
Phone/Pager 
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PDA Interfaces/Devices 

q PDAs run Applets 
q Connect via Java Jini 
q Devices (ECGs etc) via 

Jini 
q Multiple Jini services 

possible 
q Applets = more flexible 

e.g. off-line, caching vs 
WML interfaces 

q Need “proxy” for KVM… 

v PDA
• Applet(s) e.g.

view patient,
login, add
treatment…

• Cached data

Diagnostic Devices
(Jini Client)

Jini Client
“Proxy”

Jini Services e.g.
• Patient fetch
• Patient Update
• Diagnostics

EJB Home IFs

EJBs

EJB Servers

TCP/IP

Java RMI

Java RMI

Java RMI
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Example Interfaces 

 

GP (Delphi/CORBA) Patient (JSP/HTTP) 
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Mobile Interfaces 
 

 

Doctor (WML/WAP) Nurse (PDA/Jini) 
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Experiences 

q EJBs – scalable application server tier 
components; a lot of effort to reuse; J2EE SDK 
tools lacking (at present) 

q CORBA/XML – isolate technologies well; effort to 
program; data translation issues 

q JSPs/WML – relatively easy to build; inflexible; 
must be on-line services 

q Jini/PDA Applets – flexible; cached data; very 
buggy virtual machine; Jini service location issues 
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Evaluations 
q Usability: 

•  Delphi, Java applications – good 
•  JSPs – generally good; some inflexibility 
•  PDAs – limitations of current KVM implementation 

q Performance: 
•  EJBs – large number of clients => need multiple 

servers; still often bound by database performance 
•  CORBA/XML – moderate volume of data supported 
•  JSPs – large number of users – OK response 
•  Jini – moderate number clients (15-20) = 1-2 second 

response times 
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Conclusions 

q Prototype integrated, web-enabled health 
information system feasible 

q Current technologies generally good 
q Choices of EJBs vs DCOM; JSPs vs ASPs 

vs CGIs; HTTP vs WAP; WML vs Applet 
q Attention to USABILITY of UIs essential 
q Working with current Health industry IT 

provider on further mobile interfaces… 


