St. Name: Shenoda Guirguis
Exercise # 2

Problem Statement:
It is required to specify an Active Index of an adaptive distance learning system, with intelligent documents/lessons that adapts to students proficiency level.
Response:

a) State Transition Diagram
For Type 1 IC: Lesson IC

Where:
            So: is the state at which the contents are of beginner proficiency level, 

            S1: is the state at which the contents are of proficient proficiency level,  &

            S2: is the state at which the contents are of expert proficiency level 

//\\//\\//\\//\\//\\//\\
For Type 2 IC: Proficiency Detection IC:

Exactly the same as that of Type 1 IC. The only difference is that the changes in Type 1 IC is driven by external input (from Type 2 IC), while here the state transitions are self initiated.

//\\//\\//\\//\\//\\//\\

For Type 3 IC: Homepage IC:

The state of the Homepage does not change. It maintains the current proficiency level, but that does not change the proficiency level.
b) Formal definition of the three Index Cells

Below we define the three index cell types formally using the following notation:
ic = (X,Y,S,so,A,tmax,f,g), where:
X: set of possible input messages

Y: set of possible output messages

S: set of possible states

so: initial state

A: set of possible actions

tmax: maximum active time for an object

f: Accepted inputs binary function 

g: taken action function
	Type 1 index Cells: Lesson IC (doc-3 to 5)
	X={    “x1: Display(lesson_id)”,

     }

Y= { “Y1: Back”, 

         “Y2: Next”,

         “Y3: Return”

       }

S: {So, S1, S2}; where 

            So: is the state at which proficiency level is: beginner, 

            S1: is the state at which proficiency level is: proficient,  &

            S2: is the state at which proficiency level is: expert 

so: S0
A: {  “a1: increment proficiency_level_id & move to state Si+1”,

         “a2: decrement proficiency_level_id & move to state Si-1”,

      }

tmax: (
f:  f({}, Si) =1 

f({x1}, Si) = 1 ( i

g: g({}, Si) ={ nil, d , Si , nil}

g({x1}, Si) = { {Homepage IC}, {Y1, Y2}, Si , {a1, a2}}
Notes: the action depends on output Y3 whether it is sent or not. Also, Y1 and Y2 are exclusive: can not be sent at same time.

	Type 2 Index Cells: Proficiency Detector IC (doc-1 & doc-2)
	*We will use PLD for short of Proficiency_Level_Detector

X={    “x1: Display(document_id, current_proficiency_level)”,

     }

Y= { “Y1: Back”, 

         “Y2: Next”,

         “Y3: Adjust Level(current_proficiency_level)”,

         “Y4: Return”

       }

S: {So, S1, S2}; where 

            So: is the state at which proficiency level is: beginner, 

            S1: is the state at which proficiency level is: proficient,  &

            S2: is the state at which proficiency level is: expert 

so: So
A: {  “a1: increment proficiency_level_id & move to state Si+1”,

         “a2: decrement proficiency_level_id & move to state Si-1”,

      }

tmax: (
f:  f({}, Si) =1 

f({x1}, Si) = 1 ( i

g: g({}, Si) ={ nil, d , Si , nil}

g({x1}, Si) = { {Homepage IC, Lesson IC}, {Y1, Y2, Y3}, Si , {a1, a2}}

Notes: the action depends on output Y3 whether it is sent or not. Also, Y1 and Y2 are exclusive: can not be sent at same time.



	Type 3 Index Cells: -Homepage IC (doc-0) 
	X={    “x1: Next: from Lesson IC”, 

           “x2: Back: from Lesson IC”,

           “x3: Next: from PLD IC”,

           “x4: Back: from PLD IC”,

           “x5:User clicks a certain lesson link”,

           “x6:User clicks a certain level detector link”,

           “x7: Return from Lesson IC”,

           “x8: Return from PLD IC”

     }

Y= { “Y1: Display(lesson_id): to Lesson IC”, 

         “Y2: Display(document_id, current_proficiency_level): to Proficiency Detector IC” 

       }

S: {So} 

so: So
A: { “a1: increment proficiency_level_id & move to state Si+1”,

         “a2: decrement proficiency_level_id & move to state Si-1”,

         “a3: increment lesson_id”,

         “a4: decrement lesson_id” 

      }

tmax: (
f:  f({}, Si) =1 

f({xj}, Si) = 1 ( i, j

g: g({}, Si) ={ nil, d , Si , nil}

g({x1/x2}, Si) = { {Lesson IC}, Y1 , Si , a3/a4}

g({x3/x4}, Si) = { {PLD IC}, Y2 , Si , a1/a2}

g({x5}, Si) = { {Lesson IC}, Y1 , Si , nil}

g({x6}, Si) = { {Lesson IC}, Y2 , Si , nil}

g({x7}, Si) = { {Lesson IC}, nil, Si , nil}

g({x6}, Si) = { {Lesson IC}, nil , Si , nil}


c) Active Index System

Below we give a legend of the symbols we use in the transition diagram.

	Graphical Symbol
	Meaning

	
	Type 1 index Cells: lesson document (doc-3 to 5)

	
	Type 2 Index Cells: Proficiency level detecting document (doc-1 & doc-2)

	
	Type 3 Index Cells: Static Web-pages (doc-0) with links to other documents (doc-1 to 5)

	

	A lesson document to be reached from the home page, whether it is a proficiency adjusting, or a smart contents lesson.

















Discussion:


The initial state is the Web-page (doc-0), and upon a click on a certain document, the system goes to the appropriate state: Lesson state, where the system shows a lesson at a certain proficiency level, OR to proficiency level detection document, where Lesson object is notified to modify proficiency level (if needed). In either case, when the user finish interacting/reading the document/lesson, he/she hits the back or next button, upon which control is passed back to the initial state.

d) Patterns
I could identify 3 patterns:
Pattern 1:





Where x= 3,4, or 5

& y = 1, or 2

*-*-*-*-*-*-*-*-*-*
Pattern 2: 
Pattern 2 is a specification of Pattern 1 (or sub-pattern, if we may call it this way):

Where x = 1,2,.., 5 (i.e. any document)
Pattern 3:


Where x = 3,4 or 5 & y = 1, or 2
So
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