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Architectural Design Diagrams



Classes: Detailed vs. Compact
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Contracts: Mathematical vs Programming
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Programming Classes: Deferred vs. Effective
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Presenting Deferred/Effective Classes in Compact Form
#

Do



Presenting Deferred/Effective Classes in Detailed Form
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Inheritace (1)
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Inheritace (2)
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Programming Client-Supplier Relation
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Presenting CS Relation in Diagram: Approach 1
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Presenting CS Relation in Diagram: Approach 2
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Programming Client-Supplier Relation
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Presenting CS Relation in Diagram: Approach 1
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Presenting CS Relation in Diagram: Approach 2
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Postcondition: Asserting Set Equality



Writing Postcondition: Exercise

all_positive_values (a: ARRAY[INTEGER]): ARRAY[INTEGER]
      require
         no_duplicates: ??
      ensure
         across Result is x 
            all 
               x > 0
            end
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Writing Postcondition: Exercise

all_positive_values (a: ARRAY[INTEGER]): ARRAY[INTEGER]
      require
         no_duplicates: ??
      ensure
         across Result is x 
            all 
               x > 0
            end
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Abstraction of a Birthday Book



Testing REL in MATHMODELS

r.domain
r.range
r.image(a)
r[g]
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Testing REL in MATHMODELS
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domain range

“Alan”

“Mark”

“Tom”
August-11

October-15

Model of an Example Birthday Book

May-21

“Jim”EEA



Birthday Book: Design
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domain range

“Alan”

“Mark”

“Tom”
August-11

October-15

Birthday Book: Model Operation (1.1)
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book.put(“Heeyeon”, October-15)



domain range

“Alan”

“Mark”

“Tom”
August-11

October-15

Birthday Book: Model Operation (1.2)
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book.put(“Tom”, September-14)
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domain range

“Alan”

“Mark”

“Tom”
August-11

October-15

Birthday Book: Model Operation (2.1)
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book.remind(August-11)
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domain range

“Alan”

“Mark”

“Tom”
August-11

October-15

Birthday Book: Model Operation (2.2)
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book.remind(November-29) "



Birthday Book: Implementation
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Design Pattern: Iterator



Principle of Information Hiding
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iterable_collection

client

BANK+

feature	--	Queries
			accounts+:	ITERABLE[ACCOUNT]
						--	List	of	active	accounts	in	the	bank

			account_of+	(name:	STRING):	ACCOUNT
									--	The	account	object	whose	owner	is	`name`.
						require

									owner_exists:	
												∃acc	:	acc	∈	accounts	:	acc.owner	~	name
						ensure

									correct_result:
												Result.owner	~	name

feature	--	Commands
			withdraw_from+	(n:	STRING;	a:	INTEGER)	
									--	Withdraw	amount	`a`	from	account	with	owner	`n`.
						require	

									owner_exists:	
												∃acc	:	acc	∈	accounts	:	acc.owner	~	n
									positive_amount:	
												a	>	0	

									affordable_amount:	
												a	≤	account_of	(name).balance

						ensure

									number_of_accounts_unchanged:	
												accounts.count	=	old	accounts.count

									balance_of_name_decreased:
												account_of	(n).balance	=	old	account_of	(n).balance	-	a

									others_unchanged:
												∀	acc	:	acc	∈	accounts.deep_twin	:
																												acc.owner	/~	n	⇒	acc	~	account_of	(acc.owner)

invariant

			unique_account_owners:
						∀acc1,	acc2	:	acc1	∈	accounts	∧	acc2	∈	accounts	:		
																																acc1.owner	~	acc2.owner	

																																⇒	

																																account_of	(acc1)	=	account_of	(acc2)

ITERATION_CURSOR[G]*

feature	--	Access
			item*:	G
									--	Item	at	the	current	cursor	position
						require

									valid_position:		¬	after

feature	--	Status	report
			after*:	BOOLEAN
									--	Are	there	no	more	items	to	iterate	over?

feature	--	Cursor	movement
			forth*	
									--	Move	to	next	position.
						require

									valid_position:		¬	after

ITERABLE[G]*

feature	--	Access
			new_cursor*:	ITERATION_CURSOR[G]
						--	Fresh	cursor	associated	with	current	structure
						ensure

									result_attached:	Result	≠	Void

new_cursor*

*
INDEXABLE_ITERATION_CURSOR[G]

+
ARRAY_ITERATION_CURSOR[G]

+
LINKED_LIST_ITERATION_CURSOR[G]

+
HASH_TABLE_ITERATION_CURSOR[G,	K]

+
ARRAY[G]

+
LINKED_LIST[G]

+
HASH_TABLE[G,	K]

new_cursor+
new_cursor+

new_cursor+

supplier

accounts+

o o



Implementing the Iterator Pattern: Easy Case

i"i÷÷÷÷÷÷



class 
   CART

feature {NONE} 
   orders: ARRAY[ORDER]

end

Implementing the Iterator Pattern: Easy Case
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Implementing the Iterator Pattern: Hard Case
-
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class 
   BOOK[G]

feature {NONE} 
   names: ARRAY[STRING]
   records: ARRAY[G]

end

Implementing the Iterator Pattern: Hard Case
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Implementing the Iterator Pattern: Hard Case
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Iterator Pattern at Runtime
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Use of Iterable in Contracts
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Use of Iterable in Contracts: Exercise
#

⇐



Use of Iterable in Implementation (1)
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Use of Iterable in Implementation (2)
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Exercise: Generics in Iterator



new_cursor+

new_cursor*
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