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Precondition & Postcondition Exercise @‘
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a: ARRAY[STRING];@INTEGER; ns; STRING)
- =Change index ‘i’ in array "a’ to string “ns”~

require
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change_at (a: ARRAY[STRING]; i: INTEGER;(nhs, STRING)
- - Change index "i” in array a to string ns’

require
g @
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change_at (a: ARRAY[STRING]; i: INTEGER; ns; STRING)
- - Change index "i" in array a to string ns’
require
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How is DbC Useful in Guiding System Development?
Clients Vi

console appw

- Keep entering names randomly until done.

- Keep inquiring if a name exists until quit.

start inquiring:
start inquiring:
start inquiring:
start inquiring:
start inquiring:
start inquiring:

stop inhquiring: a

Enter a name, ) ) stop inquiring:
b exists!

Enter a name, : h stop inhquiring:
c exists!

Enter a name, : h stop inquiring:
d exists!

Enter a name, ) ) stop inquiring:
e exists!

Enter a name, or ° ) stop inquiring:
f does not exist!

Enter a name, or ° ) stop inquiring:
g does not exist!

Enter a name, or ° ) stop inquiring:

Suppliers Implemen
- Store names i
- Upon an inqui

Binary Search,




Version 1: Wrong Implementation, No Contracts

class interface
DATABASE_V1

create class interface
make UTILITIES_V1
feature -- Constructor create

default_create
add_name (n: STRING_8)

--Add "n’ to database. ﬁ feature -- Binary Search

data—_e_"és‘::s('\‘:‘ ?Lﬁf:ﬁ;ﬁ;%‘;&f:s':, search (a: ARRAY [STRING_8]; a_name: STRING_8): BOOLEAN

make end -- class UTILITIES_V1
-- Create an empty database.

end -- class DATABASE_V1

- Data array in DATABASE is not kept sorted.
- Binary search in UTILITIES does not require a sorted input array.

- When user enters names in an unsorted order, output is wrong.
- But no contract violation!

- A bad design is when something goes wrong, there is no party to blame.



Version 1: User Interaction Session

Enter
Enter
Enter
Enter
Enter
Enter

name, or “done’ inquiring:
name, or “done’ inquiring:
name, or “done’ inquiring:
name, or “done’ inquiring:
name, or “done’ inquiring:
name, or “done’ inquiring:
e C a b

Enter a name, or "quit’ inquiring:
a does not exist!

Enter a name, or "quit’ inquiring:
b does not exist!

Enter a name, or "quit’ inquiring:
Cc does not exist!

Enter a name, or "quit’ inquiring:
d exists!

Enter a name, or "quit’ inquiring:
e does not exist!

Enter a name, or "quit’ inquiring:
f does not exist!

Enter a name, or "quit’ inquiring:
g does not exist!

Enter a name, or "quit’ inquiring:

Qa0 9 9 090 Q9 Q9




Wrong Implementation, Proper Precondition

class interface class interface
DATABASE_V2 UTILITIES_V2

create create
make default_create

feature -- Constructor fea -- Binary Search

-- Add 'n’ to database.

add_name (n: STRING_8) uﬁ sear a: ARRAY [STRING_8]; a_name: STRING_8): BOOLEAN

require
data_exists (n: STRING_8): BOOLEAN Array_sorted: a

-- Does 'n" exist in the database? a”a.lower |--IKK(a.uppe( - LpAs i

Talil<ali+1] -
end

make
-- Create an empty database.

end -- class DATABASE_V2 end -- class UTILITIES_V2 VL l plows < | 4 a.Urfer-'l .

Alt] < ATt+1]

- Data array in DATABASE is not kept sorted.

- Binary search in UTILITIES now requires a sorted input array.

- When an unsorted array is passed for search, a contract violation occurs!
- A good design is when something goes wrong, there is one party to blame.



Version 2: User Interaction Session

name, or “done” to start inquiring:
name, or “done” to start inquiring:
name, or “done” to start inquiring:
name, or “done’ to start inquiring:
name, or “done” to start inquiring:
name, or “done’ to start inquiring:
a b

name, or “quit’ to stop inquiring: a

Qo909 999

why-dbc-useful: system execution failed.
Following is the set of recorded exceptions:

ek ek o e e ek ok ek ok ok ke sk sk ok ke kok sk k kkkkkk k k- Thread exception 3k 3k 3k 3k 3k 2k ok 3k 3k 3k 3k ok ok 3k 3k 3k 3k ok ok 3k 3k 3k %k %k %k %k %k %k %k

In thread Root thread 0x0 (thread id)

3k 3k 3k 2k 3k 3k 3k 3k 3k ok 3k 3k 3k 3k 3k %k ok 3k ok 3k 3k 3k 3k 3k ok 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k ok 3k %k 3k %k %k %k %k %k %k k

UTILITIES_VZ2 array_sorted:
<000000010EFFOFB8> Precondition violated.

DATABASE_V2
<000000010EFEFDF8>




Version 3: Fixed Implementation, Proper Precondition

class interface

DATABASE_V3 class interface

UTILITIES_V3

create

Riake create

default_create

feature -- Constructor
feature -- Binary Search

add_name (n: STRING_8) u

-- Add "n’ to database. search (a: ARRAY [STRING_8]; a_name: STRING_8): BOOLEAN
require
data_exists (n: STRING_8): BOOLEAN array_sorted: across
-- Does “n’ exist in the database? a.lower |..| (a.upper -1)isi
all
make af[il<ali+1]
-- Create an empty database. end

end -- class DATABASE_V3 end -- class UTILITIES_V3

- Data array in DATABASE is now kept sorted (so as to avoid contract violation).
- Binary search in UTILITIES still requires a sorted input array.

- A sorted array is always passed for search, a contract violation never occurs!
- Now finalize/deliver the working system with contracts checking turned off.



Version 3: User Interaction Session

Enter a name, inquiring:
Enter a name, inquiring:
Enter a name, inquiring:
Enter a name, inquiring:
Enter a name, inquiring:
Enter a name, inquiring:
a b d e

Enter a name, inquiring:
a exists!

Enter a name, or inquiring:
b exists!

Enter a name, or ° inquiring:
C exists!

Enter a name, or ° inquiring:
d exists!

Enter a name, or ° inquiring:
e exists!

Enter a name, or ° inquiring:
f does not exist!

Enter a name, or ° inquiring:
g does not exist!

Enter a name, or ° inquiring:
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