EECS3311 Software Design (Fall 2020)

Q&A - Lecture Series W1

Tuesday, September 15



How is DbC Useful in Guiding System Development?

Client's View:

- A console application.

- 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

stop inquiring:

. ’ - a name, N h stop inquiring:
Suppliers Implementation Strategy ¢ exists! P
X T Enter a name, h N stop inquiring:

- Store names in an array. d exists!
. . ) Enter a name, ) h stop inquiring:

- Upon an inquiry: Binary Search, 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:




Version 1: Wrong Implementation, No Contracts

class mle:hm—_7 W;
[ DATABASE_V1 bﬂﬁﬂff/_e‘_‘/ °
create Mﬂ lass interfac
make UTILITIESK:> :.CI /e/

feature -- Constructor create

default_create
add_name : STRING_8)
: -;d *n’, to database.

feature -- Binary Search
ata_exists (: STRING_8): BOOLEAN — ‘r. ) ] )
€ 5 ?n s, A ARRAY [STRING_8]; a_name: STRING_8): BOOLEAN

( make)
-- Create an empty database.

end -- class DATABASE_V1

- Data array in DATABASE iskep’r 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! / 3
- A bad design is when something goes wrong, there is no party to blame.




Version 1: User Interaction Session

Enter
Enter
Enter
Enter-a name, or ~done’ to start inquiring:

a
a
a
a

Epter a name, or “done’ to start inquiring: Hﬂﬁw[@d }2904'(/€
a
d
a

name, or “done’ to start inquiring:
name, or “done’ to start inquiring:
name, or “done’ to start inquiring:

Enter a name, or “done “\to start inquiring:

e ¢ dab) ( Lan. S2200h o1
Enter a name, or "quit  to\stop inquiring:

a does not exist! L{%/b/ﬁap{ Anvé )
Enter a name, or "quit’ to $top inquiring:

b does not exist!

Enter a name, or “quit® to stop inquiring: L§ Luf{' 4 () Mtfﬂéé

Cc does not exist!

Enter a name, or "quit® to/stop inquiring: 4170/4{,/@,{ fg {‘744/
d exists!

Enter a name, or "quit’ /to stop inquiring: 4/ &ervoy-

e does not exist!

Enter_a name, or “guit’ stop inquiring:

f does_not exist!

Enter a name, or "quit’ stop inquiring:

g does not exist!

Enter a name, or "quit’ stop inquiring:




Version 2: Wrong Implementation, Proper Precondition

class’interface class interface L 7@}, _
DATABASE_V2 UTILITIES_V2 rd

create 6[ 18’1 t create <

make default_create =~
feature -- Constructor featQL -- Binary Search
— N

el

add_name (n: STRING_8) ﬁc—r RAY [STRING_8]; a_name: STRING_8): BOOLEAN
-- Add "'n’ to database.

data_exists (n: STRING_8): BOOLEAN ’aV;sl‘(’)"th‘: I"CI" ‘(’:su abe 5
-- Does 'n" exist in the database? 2 PP ? (\ 4

afil]<ali+1]
end

make
-- Create an empty database.

end -- class DATABASE_V2 end -- class UTILITIES_V2

- Data array in|DATABASE Js not kept sorted.
- Binary search in UTILITIES now requires a sorted input array.
i . orted array is passed for search, a confrac%@n% occurs!
good design/is when something goes wrong, there is ofie party fo blame.
SEEI S s




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

a
a
a
a
a
a
d
a

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 Ak ok 3k 3k ok ok 3k 3k 3k %k %k %k %k %k %k %k

In thread Root thread 0x0 (thread id)

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

(Class / Object Routine

UTILITIES_V2
<000000010EFFOFB8>

DATABASE_V2
<000000010EFEFDF8>




Version 3: Fixed Implementation, Proper Precondition

cl. i ii
class interf.
(DATABASE_VB Z [ﬁ_'nunes_v3 ?
———

create
make create
default_create

feature -- Constructor
feature -- Binary Search

add_name (n: STRING_8) u

-- Does "n’ exist in the database?

-- Add “n" to database. search (a: ARRAY [STRING_8]; a_name: STRING_8): BOOLEAN
' require
data_exists (n: STRING_8): BOOLEAN (Wed: across

——a:tower-{=r{~(atupper - 1) is i
_all

make alil]<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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Design Decision: Class Invariant vs. Precondition = Example 1

L .
o Precondition \lia& ;’Zﬁ?{(

o
(1
create make
;P;/lé feature é Q/f/o/
o balance: INTEGER
, 8 e

make(init: like balance

requir
pos_balance
sure

balance = init
| invariant
bal :

———ee—

al Mas T

Al (%ewb/. Welatio




Design Decision: Class Invariant vs. Precondition = Example 2

V1: No Precondition @__ V2: Precondition w.r.t. Class Invariant

= class BINARY_SEARCH_TREE

@ 2(:(’ create
make

feature
rep: ARRAY[INTEGER]

class BINARY_SEARCH_TREE
create

make &

feature
ARRAY[INTEGER]
Ce

< Jlea

reWali{d_ﬁe | rep)]

ensure

rep ~ init
invariant
valid_rep: is_bst(rep)
end

U Llhe Ty, Velatior
hst? BINARY_SEARCH._TREE
creat G_Samake‘mI Iz . ?;'PM/ 7/;0/0}1%4 ]
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How the assumption of instructions being followed
is the benefit for the supplier?

- If the clients obligation is not fulfilled, the contract is breached, so the supplier
will not be held responsible for their service. ' '

: . . N Jmﬂ) 'S
- In a programming context, if the precondition is violat
then the implementation will not be executed and LaAE](:’-f' 4 H?Rf
the supplier will not be checked against the paStcondition. ¢ N'C"l et hone

A Ediiing B : ok on an o
@g/,v calling binary search with an unbSorted array Jhalnl Aw\/

23(»/1«3&2%)’) (A , %)
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