EECS3311 Software Design (Fall 2020)

Q&A - Lecture Series W1

Monday, September 14



- Labl released (2 weeks)
* Finishing LabO asap helps.
* Instructions (background)
* Starter tests (precise documentation)
* Optional tutorials on node and tree routines
- Quizl due: 5pm EST, Friday Sep. 18
- Scheduled labs on/Wednesday:
10am’ - 11:30am
2:30pm to 4pm
-(LabO questions?



Missing_Case from L5 and L11? wn e

1 |public class AccountV2 { (7
2 public(AccountVQ(;tring owner, int badanee) throws
3 alancedlasat] veExgeption

Po— N baleuee
5 > {@QB’; /* negated precondition x*/

NWmew— X2 nceNegativeException(); } ﬁmm/l‘t

4 else { this.owner = owner; this.balance = balance; }
8 }
9 public void withdraw (int( ames throws
10 WithdrawAmountNegativeException, WithdrawAmountTooLargeExceptidr

11 if ( amount < 0) gc/*<?? t+ econdition */
12 S W2 e i

throw n veException(); }
1S else ify Y) { /* negated precondition x/
14 throw gf TooLargeException(); }
15 else { t ~ his.balance - amount; }
16 }

REQ1 | k£ach account is associated with the n
Z"Jim") and an integer balance thatig-aiways positive,

WVeaker ]vs. ]Sfronge Precondition
e
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Given a faulty implementation,

S contract vuola’rm
having no contract violation

What is a Good Desngn” L =7 — e means your contract is incomplete.

« A “good” design should explicitly and unambiguously descrlbe
the contract between clients (e.g., users of Java classes) and
suppliers (e.g., developers of Java classes).

We call such a contractual relation a specification .
¢ When you conduct software design, you should be guided by
the “appropriate” contracts between users and developers.
o Instructions to clients should not be unreasonable.
e.g., asking them to assemble internal parts of a microwave
o Working conditions for suppliers should not be unconditional.
e.g., expecting them to produce a microwave which can safely heat an
explosive with its door open!
o You as a designer should strike proper balance between
obligations and benefits of clients and suppliers.
e.g., What is the obligation of a binary-search user (also benefit of a
binary-search implementer)? [ The input array is sorted. ]
o Upon contract violation, there should be the fault of only one side.

mMo”Thls design process is called Design by Contract (DbC) .

there should be exactly one violation of the contract (by either
supplier or client) and that its better than having none or bo’rh
violate the contract... I understand why it's better than both
violate, but I dont understand why is it better than none
violating the contract (in other words, shouldnt the best case be
no violations of the contract by either supplier nor client)
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What is a contract? dnSave

What exactly does the*“contract” part in design by contract
mean? Is it referring to the boolean express@ stated in the
precondition, postcondition, and class invariant? So when there

is a contract violation,)the violation refers to a condition
— — . . . S ——
where one of those boolean expressions is false?

/

T IS
Think of contract as adding arffextra layer ,@F declaration properties
(using predicates), specifying oBH\mATTo{A)eTleﬁfs between routines, 0. o/
L against which your implementation/code is checked against. (‘W/)/PWMD
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Importance of a postcondition

In Tutorial Part 5: Why does the first incidence of the incorrect query with the assertion result
in an assertion violation error but the second incidence results in a postcondition violation error?
Both incidents violate the postcondition so shouldnt both of them result in a postcondition violation
error if the postcondition is checked before the assertion is checked?

_month_with_31_days (m: INTEGER): BOOLEAN FCU“'Y SUE Plier, Weak Confrac.-l-

--Is "m’ a month with 31 days? / F

require -- precondition (valid input c traints)

ﬂlalid_month: 1<=mandm<= 1£ﬁ . ﬂo MAW G2 R d

cal (V < - - J. S
V2 -

0

months: ARRAY[INTEGER]

o
-- alternative 1
Result:=(m=1orm=3o0orm=5or
~- alternative 2
months := <<1, 3,5, 7, 8, 10, 12>>,

—— Ty Y £
ECmonth witiC31_day BOJP
— - -
) s int o I =t —
& month_with_31_days (m: INTEGER): BOOLEAN
==Ts "m  a month with 31 days?
require -- precondition (valid input constraints)
valid_month: 1 <=mand m <= 12
local

months: ARRAY[INTEGER]

-- alternative 1
Result:=(m=1orm=3orm=5o0orm
-- alternative 2 Z
months := <<1, 3,5, 7, 8,10, 12>>

e =» postcondition (relationship between inpt Ay
lass /- this query belongs to the class (static) =
co sult: —
orm=3orm=Sorm=7orrn=80rm=100rm=12) @

wl: ‘chec)( ALB/FN Ervar-

Faulty Supplier, Strond Contract aiol-







Bank Accounts in Java: Version 4 Critique So when there's a contract violation,
only one side should be blamed.

public class AccountV4 { . o
public void withdraw(int amount) throws Bl‘d- In fhls example’

wWithdrawAmountNegativeException, WithdrawAmountTooLargeException you Said fhdf |'|' iS no.l. .I.he case. IS |.|.

{ i1f (amount < 0) { *+ negated preconditi

throw new WlthdrawAmountNegatlveExcepﬁlon() } because bth Supplier‘ and Clienf are 1.0

else if (balance < amount) {

i #ithdrawAmount TooLargeException () be blamed, or neither?
el { . WRO] MD TR MED ‘

|_> |this.balance = this b H : m f:ﬁf/b/l&/ 'U(O/a#M

va
owner + "Invarlan T P balance"; } CI' nf

Supplier

O O ONOOOPA~WN =

—_

|pub1ic class BankAppV4 ({ |

public static void main(String[] args) {

System.out.println("Create an accoun ith balance 100:")
try { AccountV4 jeremy = ne ccountV4 ("Jeremy", 100);
System.out.println(jeremy) ;

1
2
3
4
5
6 System.out.printlp("Withdraw 50 from Jeremy’s account:");
7
8
9
0

| jeremy. withdra(50)); M'ﬁfo @

System.

out. prlntl (]eremy), }

Create an account for Jeremy with balance 100:
Jeremy’s current balance is:{100

Withdraw 50 from Jeremy’s account:
e

Jeremy’s current balance is 150 >
£

no pochDL vlata ol ( OlLlury.
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