Lecture 3
Part 1

Writing & Using a Generic Class



Stack of Strings vs. Stack of Accounts
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A Generic Stack

Supplier

test stacks: BOOLEAN
STACK
STRING ACCOU 7 1[

class STACK @ —=> oleclavata)

feature {NONE } Iﬁﬁ plementation
imp: ARRAY] ;il 1: INTEGER
ueries

feature
count: INTEGER do Result :=

—— Number of items on

—— top of stack.

feature —— Commands

digﬁ) (v:(ZiEr

o Result :=
usn

[1]

imp

xe4Q imp[i] := v; 1
—— Add :’*r>top of stack.
pop do i := i - 1 end
—— Remove top of stack.
end

1 end
stack.
end

1+ 1 end

10 s (ca g_ﬁb(crea e {ACCOUNT} .make ("Alan"

STACK [[ACCOUN1]

jmake ("Mark", 200))

. 100))

11 sa.push("B")
12 a := sa.top
13 s := sa.top

14 end




Lecture 3
Part 2

Abstractions via Mathematical Models
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Developing a LIFO Stack

class LIFO_STACK|
feature {NONE}

imp: ARRAY [G]
feature - tialization
make do create imp.make_empty ensure imp.count = 0 end
feature - Co 1ds
push(g: G)
do imp.force(g, imp.count + 1)
== ans

imp [coung ~ g
¢hchanged:) across 1 |..|
imp[i.item] ~

count - 1 as i all
(old imp.deep_twin) [i.item] end

end
pop

do imp.remove_tail(l)
en.

chﬁﬁgeﬂ count = old count - 1

un ged:) across 1 |..| count as 1 all

imp[i.item] ~ (old imp.deep_twin) [i.item] end

end

class LIFO_STACK|[
feature {NONE} -

imp: LINKED_LIS G'J—’-

feature - Initialization

make do create 1mp make ensure imp.count = 0 end
feature - Con 1ds

push(g: G)

do imp.put_front (g)

#ed:)across 2 |..| count as i all
imp[i.item] ~ (old imp.deep_twin) [i.item - 1]

pop
do imp.start ; imp.remove
e e
Chaie count = old count - 1

CHQZ;eJ across 1 |..

imp[i.item] ~

| count as i all
(old imp.deep_twin) [i.item + 1]
end

class LIFO_STACK[G] create make
feature {NONE} - Str
imp: LINKED_LIST[G]
feature - Initial
make do create 1mp make ensure imp.count =
feature - C 1
push(g: G)
do imp.extend(g
ensure
changed: imp.last,~ g
unchanged: across 1 |..

Izat

| count - 1 as i all

end imp[i.item] ~ (old imp.deep_twin) [i.item] end
end
pop
do imp.finish ; imp.remove
ensure
changed: count = old count - 1
unchanged: across 1 |..| count as i all
end imp[i.item] ~ (old imp.deep_twin) [i.item] end

end
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Using MATHMODELS Library
Implementing an Abstraction:Function / 5’%’7’

class §\FO STAC, IG }> attached ANY] create ma

ke
feature {NONE} 2— Implementation ( \
imp: LINKED LIST[G] M
RS — Lo c7 of the stack ADT

ﬂ S—
Résult.make empty l

imp ag cursor loop Result ursor.iten‘) end,
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Using MATHMODELS Library

Writing Contracts using the Abstraction Function

class LIFO STACK[G —> attached ANY] create make

feature - Abstraction function of the stack ADT
model: SEQ[Gi('——
e —— Commands ’gafp ’Wp"mfe-

push
‘w&;@f,l deep_twin) . appended(g) end

Question: Can clients tell which strategy is bel;? adopted?
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Checking MATHMODELS Contracts at Runtime Strategy 2
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Strateqy 1: Mathematical

‘push(g: G)’ feature of LIFO_STACK ADT T

f public (client’s view) ‘ \ \I

= 7 . model ~ (old model.deep_twin).appended(g) p ‘
model: SEQ[G model: SEQ[G'

abstraction onvert the current array convert the current array | abstraction
Sfunction into a math sequence into a math sequence Sfunction

Za )
old imp: ARRAY[G imp: ARRAY[G
( i '%J /| in force(s), imp.count + 1) -—’g]—

private/hidden (implementor’s view)
\




Strateqy 2: Mathematical Abstraction

'‘push(g: G)’ feature of LIFO_STACK ADT

[ public (client’s view)

model ~ (old model.deep_twin).appended(g)
old model: SEQ[G] model: SEQ[G]

abstraction | convert the current liked list convert the current linked list | abstraction

Sfunction into a math sequence into a math sequence Sfunction

old imp: LINKED_LIST[G] imp: LINKED_LIST[G]
imp.put_front(g)

private/hidden (implementor’s view)




Use of MATHMODELS:
Single-Choice Principle |

class LIFO _STACK[G —-> attached ANY] create make
feature(!NONED -— Implementation|Strategy 1
imp: ARRAY[G] = I

— Abstraction function
[model SEQ[G]

of the stack ADT

do create Result.make_from_array

o o

ensure
counts: imp.count = Result.count 5}/{
contents: across 1 |..| Result.count as i all ’6
. Result[i.item] ~ imp[i.item]
end -
feature -- Commands F

)
_end

make do create imp.make_empty ensure

pushy (g: G) do imp.force(g, imp.count + 1)
op do imp.remove_tadd (1
7 ensure popped: _ end
-
///’7 Atevﬂauk end
O_STACK[G -> attached ANY] create make class LIFO_STACK[G -> attached ANY] create make
{NONE} -- Implementation Strategy 2 (first as top) feature {NONE} -- Implementation Strategy 3 (last as top)
LINKED_LIST[G] imp: LINKED_LIST[G]
-- Abstraction function of the stack ADT feature —- Abstraction function of the stack ADT
SEQ[G] model: SEQ[G]
do ckreate Result.make empty do create Result.make_empty
across imp as cursor loop Result.prepend(cursor.item) end across imp as cursor loop Result.append(cursor.item) end
ensure ensure
counts: imp.count = Result.count counts: imp.count = Result.count
contents: across 1 |..| Result.count as i all contents: across 1 |..| Result.count as i all
Result [i.item] ~ imp[count — i.item + 1] Result[i.item] ~ imp[i.item]
end end
feature —- Commands feature - Cc¢ ands
make do create imp.make ensure — end make do create imp.make ensure model.count = 0 end
push (g: G) do imp.put-LfroRt(d)k push (g: G) do imp.extend(g)
ensure pushed: o ensure pushed: model ~ (old model.deep-twin) .appended(g) end
pop do imp.start pop do imp.finish ; imp.remove
ensure poppeds ensure popped: model ~ (old model.deep-twin).front end
end
end




