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Object to be asked (ex star
gripper., .)

Area Text Arsa of the object (ex PP
line...)

Answer Meme Answer to be displayed to
users

PicturePath Text Path of picture related o the
answer (in server)

Picture Text Picture name

File Text Filg related to the answer

ObjectKey

Beschiption -
Chbject to be asked (ex star

gripper...)
Area Text Area of the object (ex: PP
. line...)
Answer Memo Answer to be displayed fo
users
FicturePath Taxt Path of picture refated to the
answer (in server)
Picture Text Picture name
File Text Fite related to the answer
FIG. 12
2l 2 [Jata t e siffe
ProcedurelD Number index number (ex: 1,2...}
ObjectKey Text Object to be asked {ex: sonic
Sensor,..)
Action Text Action performed on the object
: {ex: calibrate...}
Areg Text Area of the object (ex: PP
line...} .
Answer Memo Answer to the guestion
PiclurePath Text Path of plcture related to the
answer (in server)
Picture Text Picture name

Area of the object (ex: PP

Area Text
line...}
TypeOfQusstion Text Ex: How long, How fast. ..
Objectkey Text Object to be asked (ex: sonic
5ensor...)
Parameter Text Parameter of the object
Answer Memao Answer fo the question
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= ame Laia D) Bls e

Goal_Id Nurnber Goal ID

Rule id Number Rule 1D

Premise_1 Text Premise No.1: question 1 in
every rule

Premise_1_Key Text Key word in Premise 1

Premise_1_Option Text Options for user to select in
Premise 1

Premise_1_Answer Text Answar for Premise 1 in
Infarence Engine

Fremise 1 Why Text Reason of asking Premise 1

Premise_Link Text Link belween 2 premise (ex:
and,or.)

Premise_2 Text Premise No.2: question 1 in
every rule

Premise 2 Key Text Key word in Premise 2

Pramisa_2_Option Text Options for user fo sélect in
Premise 2

Fremise_2_Answer Text Answer for Premise 2 in
Inference Engine

Prerriise, 2 _Why Text Reason of asking Premise 2

Conseguent Memo Solution for rule respectively

Consequent_Type Text Type of consequence (ex: "ra”
or"r"

Consequeni_CF Double Consequents’ Confidential
factor

FIG. 15

S AAmE [Data PE LIg 2110
| WorkKey Text Key word of the premise

Goal |d Number Goal 1D
Rule_ld Number Rule ID
Probe_ Variabie Text
User Answer Text

e A Jata D Bl iio
Goal_Id Number Goalid (ex: 1,2...Y
Goal_Dest Text Goal descripfion, key word of

a goal (ex: Why By low

Goal_Quesh Text L

0 estion ex Ex: Why is BV low vield?
Goal_Area Text . eld"
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“Description”

Type Text : Type of word to be converted
{General, Machine.,.)

KeyWord Text Word before converied

WordConversien Text Word afier converied
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S BESEHption: 1 o
This number to defme the type
of word to be removed (ex: 1
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beginning or end of the
question. 2 for words which
embraced by space.
WordToRemove Text Word to be removed
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- SearchSolutlon aspx (Ask ERNIES}Is a page where users can enter the questions.
- The coding behind will interpret the questions entered and classify the types of
questions whether it's knowledge-based question or experi-consultation question.
- Depend on what type of questions, ERNIES will lead users to different direction.
» Knowledge-based: provide solution to users.
* Expert-Censultation: start interpreting the scenario using inference Engine.

» Others: searchm whetherthe object enteredb users is found n database
= e e e

‘ i B
1 Textbox Name @xtName) Web component
2. Textbox Employee|D (ixtEmployeelD) Web component
3, Textbox Question {ktQuestion) Web component
4. Button "Submit” (binSubmit) Web component
5. Button "Clear” (binClear) Web component

et éﬁ SERTNOS
HeptStbmiClic)

- Remove redundant words in the guestion string.
- Replace cornmon words in the guestion string.
- Get the Session State for variables (Name, EmployeelD, Initial Question, Interpreted
guestion).
~ Classify type of guestions
* Knowledge-based (What, Whare, How many, How to...): redirect to “solutions.aspx” in
order to provide solutlen io users,
« Expert Consultation {(Why): Perform function "GetGoal” (See below)
= Questions not defined: redirect to “questionType.aspx” to define
whether there is any available question related to object
entered by users.

- Thls funcﬂon is calied when users enter “Why" guestions.
- Connect to *expertSystem.mdb”, open table Goal_tbl, check whether a question entered
by users is found.
- If question Is matched with one of the Goal description:

« Get Goalld from table Goal_thl

» Set RulelD = 1 and PremiselD = 1

= Get Session State for variables : GoallD, RulelD, PremiselD,

Consequent. {empty), ConseguentType (“ra"), KeyObjList (empty)

e Call function RuleCnt (See item 4)

= Redireci {o “inferenceEngine.aspx”

- If question is not matched any of the Goal description:

» Goto “message.aspy” and dispiay message “Please check your question or send us

your feedback”

- To get the max number of RulelD with the given GoallD in table Rule._{bl,
"- To get the max.number of "ra" RulzlD with the given GoallD in table Rule_thl.
- Get Session State for these 2 values.

) -'Execute the data deletion in table "Work_thl®

FIG. 20
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' % C o q ‘- S i 2 4% i b 7 i
1. Label UserName (lblUserNamen I Web component
2. Label Employee!D {(IbIEmployeelD1)} Web component
3. Label Question (biQuesiion1) Web component
| 4. TextArea Solution (fextSolution 1) \Web component
8, Button “Print Solution” (btnPrint) Web component
8. Image Solution Picture {ImgSolPic) \Web component
7. Drop down picture list (ddPictureList) Web component
8. Button to Show picture (binShow) Web component

gerlo:

- Declare variables
- Get Session State (Name, EmployeelD, Question, QuestionType, Original fuestion)
- Interpret the question
= split the question

» I "Why" question, get sirRecommend from Session{"Conseguent"),
The Session("Consequent™) is the result ERNIES retrieves after J—
going through the inference Engine.
= if other types of question such as “What" “Where” "How To" “How
many”, connect to database, get the answer and assign it to

strRecommend.
- Display the detail of the user, the question, the answer and the picture (if there is) to the
users:

= Username : IblUserName1
* Employee ID: IbiEmployeell
= Question : IblQuestiond
= Answer | textSolution1.text = strtRecommend
= Picture : imgSolPic.ImagelUrl = strPicPath

e 'Get'name of picture that user seleot to“wew" m
- Get path of the picture.
- Get the Session State of the picture path.

e error from'any empty strmg in the

- Th;s is o prevent

FIG. 21
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T Thig Ipage is trlggered' af‘ter users enter any object (not & question) into "SearchSolutlon 'as;»‘c"

- "guestionType.aspx’ wm search whether this objeci is found in database.
i I ish tc know about the object.

1. Labei EhIQuestlonType(lleuestionType) Wéb dom_gonent

2. List of guestions (IstQuestType) Web component

3. Button Submit (binSubmit) Web component

- Declare variables
- Interpret the object submitted by user
s Search from "Whatls™ table: if object is found, add “What Is + strObject?" to the
listQuestions
» Search from “Wherels” table: if object Is found, add “Where is + strObject?” to the
listQuestions
» Search from “HowTo” table: if object is found, add "How 1o + strAction + strObject 7" to the
listQuestions
» Search from “HowMany™ table: if object is found, add “How many +
strObject + are there?" to the listQuestions
= Search from “Goal_desc” table: if object is found, add “Why" question to the
listQuestions

- int{Temp is a temp varizble,
» infTemp = 1 when Object is found in database.
e intTemp = 0 when no object Is found.

- Display the quest:ons to user:
. |n;i emp = 1 »display question(s) on “questionType.aspx™
= intTemp = 0 : redirect to “message.aspx” and display "Please
check our guestion or send us your feedback, Thanks.” ,
P ubmit Gl chEEE S R R 5
- Get the questmn string (strQuestion)
- . Perform the same procedure as in “SearchSolution.aspx”

FIG. 22
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- Trlggered after the searchSolutlon aspx”
« User enter “Why" guestion
= Searching the related GoallD
» Redirect to inferencekEngine.aspx
- Process .
» Searching frem Rule_thl with the GoallD retrieved from "searchSolution.aspx”.
= Get Premise questions for each RulelD with the given GoallD.
» Display Premise and selection to users,
» Gel setection from user and compare it to the correct answer,
» Cet the Consequent and redirect to “solutions.aspx” if answer from user is same as
answer from the Premise,
= Proceed to next RulelD if the answer is not correct, Repeat the same procedure in

“inferenceEngine.aspx”.

itE ey e e e R G e T e
1. Label Ruile Pescription (IblRule_desc) Web component
2, Radio button Selection (IsiSelection) Web component
3. Button Next (btnNeax) Web component
4. Bution Go Back {binGoBack) Web component

-The "inferenceEngme.aspx” page always load question and selection from the inference
Engine,
- Perform the following segquence until the Consequence (solution) is retrieved:
= Get Goal_ID, Rule_ID, Premise_|D, Consequence Type
= Call GetRules based on the above values
» The Premise and the selection after the sequence in GetRules
- wifthere is still Rule found, display Premise and selection o the users in
“InferenceEngine.aspx”,
= |f there is no Rule found, no refative Consequent found, proceed to “sofutions. aspx” and
display “There is temporarily no recommendation for your case, Please send us some feedback.”

Premise descriptions will

Descngtlon
Seguence:
- Declare variables
- Retrieve Premises for "ra” Typs
> For Premise 1:
= If Premise had not been asked before: Get related data

from Premise 1

FIG. 23A
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v If Premise had been asked before:
Call CheckUserAns() and set GetRules_tempflag = 1
> For Premise 2:
= {f Premise had not been asked before: Get related data
from Premise 2
= If Premise had been asked before:
Call CheckUserAns() and set GetRuies_tempflag = 2

- Retrieve Premises for “t" Type
> For Premise 1:
= if Premise had not been asked before: Get related daia
from Premise 1
= If Premise had been asked before:
Call CheckUserAns() and set GetRules_tempilag = 3
» For Pramise 2:
« if Premise had not been asked before; Get related data
from Premise 2
= [f Premise had been asked before:
Call CheckUserAns{} and sel GetRules_tempflag = 4

- Get Session Siates

- Interpret the GetRules_fempfiay
> Definition: The GetRules_tempilag is used to define
whether the Premise can be skipped if it has been asked
before.

> GetRules tempfliag = 1
s if Premiselink = "angd" or “or" : Mova to the next Premise

s If Premiselink = *-*
> GetRules tempflag=2
* Move to the next “ra" Rule

> GetRules tempflag =3
» Move to the next Premise of the same " rule

> GetRules tempflag=4
= Move {0 the next "ra” Rule

bles
~ Get selection from user

- Create a work key string (StrWorkKey0

- Save data into Work_ibl

- Cefl EvaluateGoal()

- Gt resuits after the EvaluateGoal()

- if Consequent is found, redirect to "solutions.aspx”

- If Consequent Is not found, continue searching in inference Engine

Overview: to evaluaie the selection done by users

Process:
- For "r2" Rules, PremiseLink =
= [f User answer = Premise answer: set

int_EvaluateGoal = 3 /_MPJ

e e, e et
i et s bt

FIG. 23B
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e,
— e s,
oo

s [f User answer = “Not sure”; set int_| EvaluateGoat
= Else setf inf_EvaluateGoal = 1

- For "ra" Rules, Premisel.ink = "and";
= |f User answer = “"Not sure™ set int_EvaluateGoal =
= |f User answer <> Premise answer;
. If PremiselD = 1: set int_EvaluateGoal = 0 and
Session{"tempflag") = 1
. If PremiselD = 2: set inf_EvaluataGoal = 1

= [f User answar = Premise answer;
. If PremiselD = 1: set int_EvaluateGoal = 2 and
Session(empflag”) = 1
. [ PremiselD = 2 and Session("tempflag”) = 1. set
int_EvaluateGeoal =
. i PremiselD = 2 and Session("tempflag”) = 1. set
int_Evaluate(oal =

- For "ra” Rutes, Premiselink = "and";
e |f User answer = "Not sure”; set int_EvaluateGoal =
= If Usar answer <> Premise Answer
. If PremiselD = 1, setint_EvaluateGoaj =
Af PremiselD = 1: set ini_EvaluateGoal = 1
= I[f User answer = Premise Answer: set int_EvaluateGoal =

- For "r" Rules, Premisel.ink = "and"
e [f Usar answer <> Pramise Answer: sat int_EvaluateGoal = 1]
n |f User answer = Premise Answer. set int_EvaluateGoal =

- For "'r" Rules, Premiselink = “and™
w [f User answer <> Premise Answer
. If Premise = 1 : set int_EvaluateGoal = 2,
Session{"tempflag” =0
. If Premise = 2: sef Inf_EvaluateGeal =
= If User answel = Premise Answer:
. If PremiselD = 1; set int_EvaluateGoal = 2 and
Sesgsion{*temnpflag™ = 1 )
. If PremiselD = 2 and Session("tempflag”) = 1; set
int_EvaluateGoal = 3
. If PremiselD = 2 and Session("tempflag”) = 0: set
int_EvaluateGoal = 1

- For “r" Rules, Premiselink = "or";
x If User answer = Premise Answer: set int_| EvaluateGoal =
= If User answer <> Premtse Answer;
. lf PremiselD = 1; set int_EvaluaieGoal =
. If PremiselD = 2: setint_EvaluateGoal = 1

- After Evaluate the selection, Get the value of int_EvaluateGoal
- Call mterpretResult(int EvaluateGoal
n e

_lfllnt 'EvaluateGaaI = 0: mbve to refated " rule
» Call function GetR_Rule based on Premise Link, Premise Key, GoallD

Premise 1D

FIG. 23C
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- if Inf_EvaluateGoal = 1;
» For “ra” rules: move fo the next "ra” rule
a For 1" ru!es: move to the naxt “ra” rule
- If int_EvaluateGoal = 2; move to the hext Premise in the same rule
- If int_EvaluateGoal = 3: gef and display Consequence
v Call function GetConsequehtce
» Get Session("Consequent”)

- This function needs 3 inputs: GoallD, RuletD, and Consequeni Type
- Connect to database, open Rule_ibl
= For "ra” type: Get Consequent
> For "’ type:
¢ Get Consequent, Consequent CF

» Set tempflag = 1
- tempflag : ERNIES will get the Consequent of to the previously
related "ra" rulelD when this fiag is set to 1.

« Get *r" rule information based on Premise Link, KeyWord, and Goat ID
- Connect to database, open Rule_tbi, select alt information belonging to “r" rule
- Check'if the keyword from previously related "ra” rule is found in *r" rule Consequent.
- Get *r* RulelD If keyword s found in the "r* Consequent.
- Move fo the next “ra" if there the keyword is not found.
- entR_Rule: this flag is set to define whether there Is any "' rule
with the given GoailD, [f there is no “r" Rule , ERNIES
will proceed to next Premise of next "ra Ruies.

« This func:’ulcn‘ is to allow uqer o go ack to the begmnmg RulelD of the gwen‘GoalID"
- Call DelWarkThbl when the button is fired.

FIG. 23D



