Software Requirements Specification (SRS)

Is a contractually binding document stating clearly what the
software will do, and when necessary, what it won'’t do.

Describes functional requirements in terms of input, outputs,
and transformations from input to outputs.

Describes non-functional requirements that have been
negotiated and agreed upon by the stakeholders.

Is supported by the requirements definition document,
containing clear definitions of all terms in the SRS.

Is an active, living, specification



Criteria for a High-Quality
Requirements Specification

» Feasible

» Correct = Validated
« Unambiguous

» Testable = Verifiable
» Modifiable

» Consistent

« Complete

« Traceable

 Project-or-product-specific other characteristics

When we are discussing written requirements specifications

» Concise
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 To understand the problem better
* To communicate with other persons
* To find errors or omissions
* To plan out the design

* To generate code
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* Aninteraction is a behavior that comprises a set of messages exchanged
among a set of objects within a context to accomplish a purpose.
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* Interaction diagrams describe how groups of objects collaborate in
some behavior.
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* The UML defines many forms of interaction diagram, of which the most
common is: Sequence Diagram.
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UML sequence diagrams

* sequence diagram: an "interaction diagram" that
models a single scenario executing in the system
e perhaps 2nd most used UML diagram (behind class
diagram)
* relation of UML diagrams to other exercises:
* use cases -> sequence diagrams

* CRC cards -> class diagram



Sequence Diagram([i=
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 Asequence diagram is a diagram that shows object interactions
arranged in time sequence. |[IFFEIZRT B R FRIISRIBRYRZH,

* In particular, it shows the objects participating in an interaction and the
sequence of messages exchanged. FEFR BT FSMNAZE, LA

MiBEGIERIFFS.

: Driver

oper()

: Car




sA message is a specification of a
communication between objects that
conveys information and value.
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Message types:
o sync [EIZHEE
o Async FEEE
o Time-out HBATEEF
» Uncommitted / Balking fHZE

- Driver

oper()

. Car




Sequence Diagram and Use Cases Il
FESRAGIRIRER |

* A Sequence Diagram (SD) captures the behavior of a single scenario. There will

be a SD for each Use Case in the system.

IFEZREENMEREFIRITA. FTEIRIN—MFE.

* We draw SDs in order to document how objects collaborate to produce the
functionality of each use case.
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* The SDs show the data and messages which pass across the system boundary
and the messages being sent from one object to another in order to achieve the
overall functionality of the Use Case.
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- The customer requests a funds
transfer.

—_

2. The system asks the user to
identify the accounts between
which funds are to be transferred

and the transfer amount. -

3. Customer selects the account to
transfer funds from, the account to
transfer to, and then indicates the
amount of funds to transfer.

4. The system checks the account
from which funds are to be
transferred and confirms that
sufficient funds are available.

5. The amount is debited to the
account from which funds are to be
transferred and credited to the
account previously selected by the
customer.
Figure
Figure 7-5 Transfer funds sequenct




Sequence Diagram and Use Cases|[lif=
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* A Sequence Diagram can be seen as an expansion of a use case to the lowest

possible level of detail.
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* Sequence diagrams can be drawn at different levels of details and also to meet

different purposes at several stages in the development life-cycle.

IFE " AT A BEENARMNER, IRSTARBR, EAFRRENITA

* Analysis Sequence Diagrams normally do not

* include design objects \1;H'Bf|\EXE’JJ” }% = 4\@

. Specify message signatures in any detall
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Drawing Sequence Diagram Z2&#l[FE

* The name of the class and the name of the instance of that class (object), if
required, at the top of the column that represents it.

=B TimnS HRBZMLH] (HxR) &
* Including the arrows marked Return makes it easier to follow the flow of control

from object to object.
FEESPE SRR EEERIEESLE T IR RIBRTE SR
* The vertical line for each object represents its lifeline.
BIUR THERNESR NZAIRAVEGRE,
* The thick bar represents its activation. & fpZk_HIEFAER <SR EEA
* i.e. when itis doing something BJIEEHI TR IR E



Key parts of a SD

e participant: an object or

Ra

Customer

entity that acts in the

hunger
sequence diagram .9
* sequence diagram starts D |
with an unattached "found Loop /|
message" arrow funtil complete]

vl
* message: communication
between participant

objects

* the axes in a sequence
diagram:
* horizontal: which
object/participant is acting

 vertical: time (down ->
forward in time)
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<<return>>
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Sequence diagram from use case
X FO FO O O

Basic Course 1: Customer 2: Search Page 3: Search Results Page 4: Catalog 5: Search Results

The Customer specifies an
author on the Search Page

I onSearch() I
and then presses the Search U
I
I
I
I
I
I
I
I
I
I
|
I
I
I

>0
|

|
| validateSearchCriteria()

|

button.

The system validates
the Customer's search criteria.

~

The system searches the Catalog
for books associated with the
specified author.

searchByAuthor(

create()

When the search is complete, the
system displays the search results
on the Search Resuits Page.

display()

Alternate Course

if the Customer did not enter the
name of an author before pressing
the Search button, the system displays
an error message to that effect and
prompts the Customer to re-enter an
author name.

displayErrorMessage()

|
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|
I
I
I
I
I
{
I
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Representing objects

e squares with object type, optionally preceded by
object name and colon
* write object's name if it clarifies the diagram

* object's "life line" represented by dashed vert. line

ous . £
! ! 0oy | !A@:é? DO"Q“‘SZ?\ \as$
oP) un \b
Smith:Patient Patient Smith
& opiect W
AC‘\\\Ia

Name syntax: <objectname>:<classname>




Messages between objects

* message (method call) indicated by horizontal arrow to other object
* write message name and arguments above arrow

aesseg® en¥s
norae l
-Hospital
Admit (patientl D, roomType) H
=1
]

» dashed arrow back indicates return
 different arrowheads for normal / concurrent (asynchronous) methods

:Controller

Controller chad‘“‘e co\\
; p’(‘
i \ —P/l';
“ow of €™ - - = -
£\aX £ C————- %
cefurt




Lifetime of objects

* creation: arrow with
new' written above it

* notice that an object
created after the start of
the scenario appears
lower than the others

* deletion: an X at bottom
of object's lifeline

 Java doesn't explicitly
delete objects; they fall
out of scope and are
garbage-collected

a Handler

query database




Indicating method calls

e activation: thick box over object's life line; drawn
when object's method is on the stack

* either that object is running its code, or it is on the stack
waiting for another object's method to finish

* nest to indicate recursion }

‘Controller




BERIFOCRI LA Bt B H S R HEF ISR A&,

. WU object1 : object2 : object3 :
C1 c2 c3
: oper1() E' :
_ oper2()
[T oper3() -
U

T

() RIS T — N B EEAE), ISR EER.

An activation represents the period during which an object performs an operation

either directly or through a subordinate operation.

il EE—T .



Indicating selection and loops

. fralme: box around part of a sequence diagram to indicate selection
or loop

* if -> (opt) [condition]

* loop -> (loop) [condition or items to loop over]

e e e

°F"¢i ) f'alanm'*-:- ) an |

|
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Another Example

sl w 'rthc:lrawajj_,

| usear: Parson | [I::-anh:: ATHRA ]
1

1
1 1
: i
loop(1,3) ]! i
n - 1 1
[irnealid Iq:-ass.w::-rd] antar (password) '
: =
! valid = verify (password)) '
- !
I 1
1 1
1 1
1 1
1 1
opt | o i
[walid password] '
1 1
par | | ]
— entar (account) '
: =i
1 1
- - A ___.
1 1
1 1
: antar (amount) :
! —
1 1
! H
X I
' deliver cash '
P |
:
1




sd withdrawal J

user: Person

T

bank: ATM

ref

get password

- - - - - -]

| oPY) [vaiid gassword]

ref
get cash

! Deliver cash




:order careful:Distri| |regular:Distri Messenger
. butor butor
dispatch

IoopA [For each line item]
alt J[value>$10000]
1: dispatch()
U g
[else]
2: dispatch()
~

3: confirm()




linking sequence diagrams

* if one sequence diagram is too large or refers to another diagram,
indicate it with either:
e an unfinished arrow and comment
e a'ref" frame that names the other diagram

* when would this occur in our system?

~

Diagram 2

Diagram 1
>b3:C3 ob4:C4
Customer Info ref 1 !
' 07 bar(x) bar(x) _1 1
1 [x=0] bar(x) |
|

Verify customer credit doit(w)

Approved?

"
—

e — — — —




Flawed sequence diagram 1

* What's wrong with this
sequence diagram?

(Look at the UML syntax and
the viability of the scenario.)

:Dialler

CellularRadio

Connect(pno) |

End()

Create()

.:Connection

Connect{pno) l

I ConnectionEstablished()

il Disconnect() |

Disconnected()

Destroy() T

X}




Possible right answer

{b.receiveTime-
a.sendTime<14)}41}

{c.receiveTime-
c.sendTime<1#)}
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Some concepts used in a sequence diagram v1.5

: OrderEntryWindow : Order : Orderline . Stockltem

prepare()

*[for fall order lines] prepare()é
: i hasStock:=check()_:

[hasStock]removeQ§
: ‘reorder:=needsToReorder()
[reoider] new_| :Reorderltem
5 b —
: [hasStock]lnew 5 : Deliveryltem

B [6]3 E

AT R



(De)centralized system control

* What can you say about the control flow of each of the following
systems?
e centralized?

e distributed?
- b

|

Yl

Y|
Y
1




Example 1: A sequence diagram for centralized control

S PRI R FIFE

an Order an Order Line aProduct aCustomer

calculatePrice I . I I I

I — getQuantity . - | |
’ . lifeli

getProduct | participant | ne |

found aProduct | |

message e _

activation

getPricingDetails I - return I .- ' |

| gnk |

, I I I

calculateBasePrice | . self-call | |

= | |

message

1
calculateDiscounts l I

g ! I getDiscountinfo I
| | | |




Example 2: A sequence diagram for distributed control

5 \?E? *HIEITHN R G FE]

an Order

calculatePrice |

-

an Order Line aProduct aCustomer
| | parameter |
calculatePrice I | l
getPrice(quantity: number) |
|
| getDiscountedValue (an Order) |
i

getBaseValue

___________ | discountedvalue |

| return
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Why not just code it?

* Sequence diagrams can be somewhat close to the code level. So
why not just code up that algorithm rather than drawing it as a
sequence diagram?

= a good sequence diagram is still a bit above the level of the real code
(not EVERY line of code is drawn on diagram)

= Sequence diagrams are language-agnostic (can be implemented in
many different languages

= non-coders can do sequence diagrams
= easier to do sequence diagrams as a team

= Can see many objects/classes at a time on same page (visual
bandwidth)



o« FEENXIEL: IEEENEPTRENRE,
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ERXA82: XTSH, MEZERFERASH

BAMPARESHKRE.

{540, jEEaddDeposit(amount, target)ttaddDeposit(Currency,
Account)f&iE T B ZRIEE.

- EEEPREAREEEFEEEEBIEE.

« SRS BB UMLEERPFRELT.

- BEENISREZN, FENE. RARFERT "EREFRAE
fGi" XPEEL, MAFTERMEESHET, NAJLIEISERISE
BEAANT.




- BIENXIE3: AENEEAREIEEIR,

+ Bl QEREERURITHRSHER—THENSR, XTEAHER;
AT BN RAXIERE LR ﬁ,u,\, HIREERZ A8,

x = O @Q

- Customer : OrderPage : OrderCheckout SecuntyLoqon : Order

order |

wish to order

<<create>> |

: provide customer number:

theCustomer

getTotaIQ?

- EEXIS4: AJLUEREERENSEERN—ED
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BE—EHYSME(link), FTERRFHUT/IEATHESHY
PR R TMESEERAT,

e A is a diagram that shows interactions organized
around roles—that is, slots for instances and their links within a
collaboration.

« VMEEIPIN—LEFEITE:!
(Bl ¥HactorSLfill, XI5, FEIMR)

(%)



multiobject (I/MFEIFRIZITR)

* A multiobject is used within a collaboration to show operations that

address the entire set of objects as a unit rather than a single object in it.

|
[

objectName :
ClassName
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* An object that owns a thread of control
and can initiate control activity,

- [REEEDRSH, EIIRITEE
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(2) RoseFPRAYZRT
- Robot

active




- EE

HH RIERIIR, MiHEEREGEHYZ,

- ER
« — M ELEILIBSMNER.
- SERNMIRAEER FRIC,

» FIFE

HY

£=2

RS ESEA

« F*i=1.nE* R REEERKIEAER.
« AU x > 0K EIFRNBEN DX,

* UMLABERENFHRIZFRATRISTN, BT LSRR
AR B M EFIRITIE SHNE AT,




1. FERR BI1IFERY L T3 (context);

2. RIS 5 EHENNE;

3.UMNRFE, ABITNRIREVIBEYE;

4. FREXIR Z[ERIHE(link), LIRGEEINER

5. \B | &AX N R EIIZIVIGEEET R, BEEmNENEEMZEIER
B9%E L ;

6. MRFEXRTHEHIHRE, NAHDewey HHBIRTE,
7. ANRFERABIIEIZIR, NERS AN L2955
8. WRFE, HJLANENMEEM LRIERMHHRESRMY,



Collaboration

II)Q'

B 151 F

: OrderEntryWindow

: Order

2: *[for a\lj order lines] prepar

: Orderline

\L1: prepare()

3: hasStock:=check()
4: [hasStock]remove(

P SR B B

5: reorder:=needsToReorder()
T

[

: Stockltem

\LG: [reorder] new

: Reorderltem

8: [hasStocklnew
=

- Deliveryltem
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HABAIERIRXHE :

EIRXSS: A NEREHEEL,

- [T IGIIRAERE— NMEENSAIEREE, LU
FEMZIISR AT RABERSER, XEBEEEEXIRIT
HITEWNEEEBI— N EEEE.

Tk

ity

create() —pw - Order 1: getTotal() —a- . order 1.1 = getTotal) *| . orderttern
Checkout | 1.2: _ 3.1: getinfoQ—| —
Customer orderTotal := | ] 1.1.1: getPrice
calculateTotal( 1.7 !
2: dehit0+ - {(numberOrdered)
3.1: getinfoo} 3.1.1: getlnfoo*
wLredut 3: display(| : Checkout
Card T : temn

Payment raut

2.1: reserve() —a- : Payment

2.2: commitQ—a Processor
<<system>>
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- FOMEEIEEE, IRFF

* Take more space

g .

e Easier to follow algorithms

e Easier to depict lifetimes

* Easier to show multithreading in one object

* More difficult to visualizing multiple concurrent flows of

control

* Do not show association links
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aInteraction Overview Diagram (ZZEIZERE])

Mix of sequence and activity diagram
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aTiming Diagram (RERJE])
Interaction between objects; emphasis on timing
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