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1 Introduction
1.1 Purpose

This document describes the high level and detail design solutions for the product.

1.2 Scope

This document covers the high-level and detail design aspects of the product. These include:
System architecture

Static and dynamic structures of the system

Deployment diagram

Detall class diagram

Table schemas
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2 High Level Design

The system basically comprises to two major components: Case-based component and the Rule-
based component. These two components operate separately to give the expert system solution.

2.1 System architecture

View

Rule-based Engine

Inference Knowledge

Engine Base

Data Access

Front Controller Component

Case-based Engine

Retrieve Adapt I

Cases Cases C:::)

\""-—_:-”J
Database
Figure 1, System Architecture - NDS
2.2 Package diagram
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ndsapp F _> web T _> services | _> repository
I 1 | |
| | | |
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—— =) db | '_; domain ——— = clp
B

Figure 2, Package diagram - NDS
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2.3 Object diagram
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Figure 3, Object diagram - NDS
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2.4 ER diagram (list all table names and relationships but do not go into table detail)

Medical Expert +— -:_':_"'I'hvestigates
n
Patient

ULNS Test I—‘ ’_‘ Bio-chemistry Test I
’.'_j_nvestigations
LLNS Test h ABG Test

Cultures II i Gases on Oxygen 1 I
Liver F Test 1 UD Test
CN Test I— —i Prescriptions I

Figure 4, ER Diagram - NDS

2.5 Deployment diagram

Workstation

Web Browser
Keyboard/Manitor (| Explorer)

User
{Neurology Domain Expert)
HTTP Connection
1 Web Server
Database Server (Apache Tomcat)
M Database Log File
Database Interface
- e e
Local
Socket

Figure 5, Deployment diagram - NDS



Design specification — NDS v1.0

2.6 Frameworks, platforms, and third-party components used

1. Frameworks used
a. Spring web MVC framework as the web application framework.
b. JSF (Java Server Faces) to handle the User Interface.

2. Third-party components used
a. JESS (Java Expert System Shell), as the Inference Engine at
http://www.jessrules.com

3. Platforms
a. Platform independent because the programming language chosen is Java.


http://www.jessrules.com/

3 Detail Design Specifications

3.1

View

Purpose
Provide a Graphical User Inteface for interacting with the system user.
Class diagram

o

o

Not Applicable

Table structure

o

Not Applicable

Algorithms used

o

Names of source code files that will be produced

CoNoORr~WNE

Not Applicable

index.jsp
searchcases.jsp
casesfound.jsp
caseupdateform.jsp
casedeleted.jsp
caseupdated.jsp
listrules.jsp
ruleupdateform.jsp
ruledeleted.jsp

. ruleupdated.jsp

. menu.jsp

. diseasesinfo.jsp

. diagnosis.jsp

. expertsystemsolution.jsp
. adapt.jsp

. caseupdated.jsp

. aboutus.jsp

. help.jsp

Design specification — NDS v1.0
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3.2 Front Controller and Page Controllers

e Purpose
o Receive all the requests from the jsp pages and call the appropriate business
logic. Finally, pass the control the appropriate view.
e Class diagram

CaseFormController

CompareCaseController

| AdaptationController

RequestDispatcher AdaptationFormController

AdaptationFormController

e Table structure
o Not Applicable
e Algorithms used
o Not Applicable
o Names of source code files that will be produced
1. MaintainCasesController.java
2. SearchCasesController.java
3. MaintainRulesController.java

10



3.3

3.4
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Inference Engine

Purpose
o Receive facts and rules to produce expert system solution using the rule-based
logic.
Class diagram
o Not Applicable
Table structure
o Not Applicable
Algorithms used
o Not Applicable
Names of source code files that will be produced

1. Rule.java
2. Fact.java
3. nds.clp

4. Jess.jar

5. RuleEngine.java

Knowledge Base

Purpose
o Holds the rules in the database as knowledge.
Class diagram

RuleEngine
-engine
=workinghemoryarker
-caseFacls
+rasetEngine)
+batchEngine()
+addAllFacis()
+markEngine()
+runEngine(}

Table structure
o Not Applicable

Algorithms used
o Not Applicable

Names of source code files that will be produced
o Not Applicable

11



3.5

3.6
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Retrieve Component

Purpose
o Retrieve similar cases from the database.

Class diagram

RetrieveSimilarCases
{-totalsimilarity
-casesarmay
;HmtrieveNewCase()
+retrieveOldCase()
+computeSimilarity()
+compareSimilarity()
+displayCases()

Table structure

o Not Applicable
Algorithms used

o Nearest neighbor algorithm.

o Details in the document Nearest Neighbor Algorithm for Case Retrieval.doc
Names of source code files that will be produced

o Retreive.java

Adapt Component

Purpose
o Provide provision for adaption in reference to the Case-based reasoning cycle.
Class diagram
o Not Applicable
Table structure
o Not Applicable
Algorithms used
o Manually, through the domain expert.
Names of source code files that will be produced
1. MaintainCasesController.java
2. UpdateCase.java
3. FetchCasesForAdaptation.java
4. CaseDao.java
5. Case.java

12



3.7

Data Access Component

Purpose

o Provide methods for database access.

Class diagram

Table structure

o Not Applicable
Algorithms used

o Not Applicable

CaseDao

-Case

FsroteNewCase()
+relreiveCase()

+getCasesContinuously()

'4“'9
-ruleArray

BiltuleDeo |

+sotreRule()
+getRules()
+getRule()

Names of source code files that will be produced

1. CaseDao.java
2. RuleDao.java

Design specification — NDS v1.0
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3.8 Database Schema Diagram

medical expert
% med expert id
ME_name
HMC_ID
Department_name
checkup_time

patient
? patient ID a
med expert id El
first name
middle name
last name
visit date

biochemistry test
% bioID
Ma+
K=
urea
creatinine
eGFR
Glucose

Arterial blood gases
% ABGID
pH
pCo2
pQ2
bicarb
base excess

prescription
¥ prescrip ID
drug
dose
duration
follow up time
referral

imagine
? image 1D
MRI
(Tscan
COXR report
ECG

? gases ID
pH
pcoz
po2
Bicarb
Base Excess
Fi02

C-reactive protein

GasesOnOxygen

liver function test
¥ LFTID

Eillirubin
Albumin
Alkaline Phos
ALT
GammaGT
Calcium=+

4

L]

Urine Dipstick Test
% uDTID
normal
protein
blood
ketones
leucocytes

Figure 6 Schema Diagram for the System

investigation
7 invest_ID

patient ID
GAID
ULNS_ID
LLMS_ID
CNID
haem ID
bio ID
ABGID
prascrip ID
image ID
culture ID
gases ID
LFTID
upTID
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General Assessment
¥ GAID

family history
patient history
GCS
mini mental score
cognition
neck stiffness
photophobia

3

ulnstest

¥ ULNS_ID a

ULNS_power_r E|
ULMS_power_|

ULNS_tone_r
ULNS_tone_|
ULNS_coordination_r

LLMStest

? NS ID -
LLMS_power_r El
LLNS_power_|
LLNS_tone_r
LLMS_tone_|

LLMS_coordination_r +

CMtest

Nystagmus_r
Mystagmus_|
W_right
V_left
WILright

% haemaID
Hb
WCC
platelets
MOV
ESR
blood film

eye movements_| &

haematology test

% culture ID
blood
CSF
urine
sputum
staal

cultures

GasesOnOxygen 1
? gases IO
pH
pCo2

po2

Bicarb
Base Excess
Fio2

14



Design specification — NDS v1.0

3.9 Sequence Diagrams

&P?ﬁif;ﬂﬂ} MaintainRulesController ExperRules RuleDaoMysgl
I | |
List the rule : : : :
{request) > | | |
| I | |
\ 1 1 A1 A
rulesList(}
—»
rulesList)
| rulesList()
rules
-
rules
rul
sort the list of rules & uies
and maintenance team -
can be madify and
delate
modifyRule
———»
modifyRule()

modifyRule()

P
Ruleupdateform
.‘—

Ruleupdateform
Ruleupdateform h
1—
deleteRule()
—
deleteRule()
deleteRule()
RuleDelete
.‘—
RuleDelete
RuleDelete
updateRule()
—
updateRule()
updateRule()

RuleUpdateform

-
RuleUpdateform

Ruleupdateform <

= E

FigurE 7 Sequence Diag?am for Maintain Rule?FunctionaIity
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diagnosis CasaFromecontroller ProvideExpertSystemSolution RuleEngina "
(JSP Page loads ) b nd Retrive
I | | I [
Dactor login | : I : I
| | | [
L L 1 .
Mote : Cases
Entry by
doctor.

enterfewCase()
=
anterMewCasea()
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FigurES Sequence Dﬁlgram for Provide Expert System Functionality
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ui;"pﬁ;?::] SearchCasesController FindCases CaseDaoMysql
I I | I
I I I
Doctor Lag In I 1 I
I I I
I | I
L 1
SearchCases(casel D)
SeamhﬁasestcaselDL sarchcases(
caselD)
foundCases
_ foundCases
foundCases
Doctors found search
Cases and he can
modified and delete [ |
caseFound -
(ISP load) MaintainCasesController
1 }
1 ]
1 I
1 1
1 Madify 1
Case(caselD) modifyCases
g (caselD) .
o | modifyCases
caselD
List of case
List of case <
List of case <
Highlightthe | | _
modified case| | _
deleteCases
> deleteCases
deleteCases
List of Cases
Doctors can update’ List of Cases
delete List of Cases | [
MNew cases
Jsp page loded
]
]
1
1
casellpdate
caseUpdate
P | caseUpdate
‘Li st of Cases
List of Cases
List of Cases
Highlightthe | | _
modified case T
<~

Figure 9 Sequence Diagram for Maintain Cases Functionality
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3.10 Detailed Design Showing the Control Flow

(index.jsp

begin diagnosis ( comparecasesformforadaptation jsp —— caseadapted.jsp

& diagnosis.jsp @xpertsystemsul ution .jqu\ adaptation isp

1. possible diseases
2 suggested diagnosis

new case id and similar case id
new case and similar case
new case
Compare:
new case id and
old case id
AdaptationController java
CaseFormController java — — CompareCaseController java — : :
| ! B } [ AdaptationFormController java —

ProvideExpertSystemSolution java M LUpdateCase java |

new case database id
possible diseases and
new case database id suggested diagnosis
array of similar cases

CAses

cases

}

ndsdb

Figure 10 Provide Expert Solution - Functional Requirement
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Menu jsp Add nile | addrulejsp @ | ruleadded jsp

Add rule rule added
Show rules |

AddRulesFormControllerController java

Mew ule  Rule info

MaintainRulesController java +————

Delete rule id

List of all rules

_ruleupdated.jsp

Julegcleteted jsp, _ruleslist.jsp —

Modify rule

UpdateRulesFormCantroller java

rule id :
id
— i update l

o LisiRulesjava | \DeleteRulejava | | ModifyRulejava, ruleupdateform jsp

Retrive All rules

r.id

Delete Rule Retrive rule

Retriva Rule

Retrive Rule

Rules

|

ndsdb

Figure 11 Detailed Design for Maintain Rules Functionality
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