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Engineering of
Software Subsystems

Noun & Verb Analysis




You HRESIEISSIBRIRE - restaurant reservation system. Each restaurant [

information about its location, type of food, hours of operation, and

reservations. The restaurants EGIBIORGIIMN into regular, catering, and
O u n S e r S take-out where [i8RIlE a reservation [fiB8E a different thing for each

category of restaurant. Diners will be HEIEIHOIISE the system either when

logged into their account or as a guest. Diners, either as guests or logged
in users, can [fi8RE reservations. Reservations will be SBllgH to a user's
account if they are logged in. Logged in users can also JigHl, FiSEI, or
BBIBER reservations in their account. A user's account will BlBIg a name,
rewards points, and their upcoming and past reservations. Restaurant

e Breakingalarge problem down into a class e S e

reservation made for their restaurant. The restaurant user can also
a reservation when diners arrive. All users will SlENCHEGaE

structure is referred to as class decomposition. | 2ssso susetssn
: :
e Analyzing the nouns and verbs in the problem esaurnt gt

catering, take-out] (location,
type of food, hours of

statement can be the first step in creating a .
class decomposition.

e Nouns may represent:
o Classes
o  Specializations (i.e. subclasses)

liformation

location

hours of operation

complete (reservation)

saves (reservation)
views/modifies/deletes (reservation)
authenticate (password)
authenticate (Google login)

User [logged in, guest]
(name, rewards points,
password, Google login,
reservations)

Classes Subclasses Attributes Responsibilities

o Attributes (i.e. fields) = e,

o Data elements e
e \erbs may represent:

o  Services (i.e. methods) provided by a class i

o  Services used by a class e




Intentional Analysis

You _ a restaurant reservation system. Each restaurant -
information about its location, type of food, hours of operation, and

® An inte ntional ana |ySiS goes beyond Simply reservations. The restaurants HiCIBIOREIMN into regular, catering, and

o . . take-out where [fi8KIllg a reservation [fi€8H8 a different thing for each
| |St | ng the nouns an d ve rbs a nd p rovi d es more category of restaurant. Diners will be HBIEIOIISE the system either when

logged into their account or as a guest. Diners, either as guests or logged

gu id a nce in users, can [fiBKE reservations. Reservations will be B8Nl to a user's
.

account if they are logged in. Logged in users can also [igWl, [FSEIRY, or

° Using Structure and annotating the nouns and -reservat'ionsin theiraccount.Auser'saccountwill-aname,

rewards points, and their upcoming and past reservations. Restaurant

verbs list moves you toward a class e oo lhresin ot Tho rofn oore i
o o EBMIBIBHE 2 reservation when diners arrive. All users will HlENCHHCAEE
deCOmpOSItlon. using a password or Google login.
e This helpsyield aclass structure that is : : ——
. ) . We do typically begin by highlighting
isomorphic to the world view of the problem the nouns and verbs in the original
domain. problem statement, but this is just the

first step.

e |t also helpsidentify the location for
services/responsibilities.

Let’s take a look at a detailed example.




A Restaurant Reservation System

You are designing a restaurant reservation system. Each restaurant has
information about its location, type of food, hours of operation, and
reservations. The restaurants are broken up into regular, catering, and
take-out where making a reservation means a different thing for each
category of restaurant. Diners will be able to use the system either when
logged into their account or as a guest. Diners, either as guests or logged
in users, can make reservations. Reservations will be saved to a user's
account if they are logged in. Logged in users can also view, modify, or
delete reservations in their account. A user's account will store a name,
rewards points, and their upcoming and past reservations. Restaurant
users will have an account which can view, modify, or delete any
reservation made for their restaurant. The restaurant user can also
complete areservation when diners arrive. All users will authenticate
using a password or Google login.



You do not need to
highlight the same (or
similar) nouns more than

once.

Step 1 - Identify the Nouns

Some nouns may You are designing a restaurant reservation system. Each restaurant has
oit:\ililc:gst::/eng;sr.?ganke information about its location, type of food, hours of operation, and

but be thorough_’ reservations. The restaurants are broken up into regular, catering, and
take-out where making a reservation means a different thing for each
category of restaurant. Diners will be able to use the system either when
logged into their account or as a guest. Diners, either as guests or logged
in users, can make reservations. Reservations will be saved to a user's
account if they are logged in. Logged in users can also view, modify, or
delete reservations in their account. A user's account will store a name,
rewards points, and their upcoming and past reservations. Restaurant
users will have an account which can view, modify, or delete any
reservation made for their restaurant. The restaurant user can also
complete areservation when diners arrive. All users will authenticate

using a password or Google login.




You
Initial Noun List ===
system
e List all of the nouns in the left :2::;2?"’”

column of a two-column table. [ tpe of food

o  Puteach noun inits own row in the hours of operation

table regular
catering

take-out

thing

category of restaurant

diners

account

guest

logged in user

name

rewards points

password

Google login




Step 2 - Identily | <

restaurant [regular, catering, take-out] TJ Here, specializations are
° l. ° reservation N  shownin red just to
Speclalizations make them mors visually
- formation \ distinctive. y
. location
e |dentify the nouns that
type of food

mlght be Specializations of hours of operation

other nouns.

o  Put the specializing word in
square brackets ([]) next to the
noun it is specializing.

o If the noun has no other use diners
than its specialization, remove account
its row from the table.

In your assignments, do )
not remove the rows,
but use shading to show
\_ that they are eliminated. )

or rearrange nouns to
create specializations

L that make sense. )
Google login |

rewards points

password




Step 3 - Identify
Attributes

L
o
o
o
L
o)
o

|dentify nouns that may be:

Attributes of other nouns
Properties of other nouns
Information/data owned by other
nouns.

Connect the nouns together.

Put the associated noun in
parentheses (()) next to the noun it
is associated with.

Remove the associated nouns row
only if it is a primitive data type. Err
in the direction of keeping nouns in
the list.

Nouns

You

Verbs

restaurant [regular, catering, take-out]
(location, type of food, hours of operation, <
reservations)

—\—f Here again color is used )

just to make the

reservation associations visually
system \ distinctive. y
information

location

hours of operation

|

thing

diners

Again, in your
assignments, you should
not delete the rows, but

use shading.

account

User [logged in, guest] (name, rewards
points, password, Google login,

reservations




Domain Analysis

Domain Entity,

e Now that we have completed a thorough noun

o . ] . attribute 1
analysis, it is time to pivot to creating a domain attribute 2
model.
e A domain model uses a simplified UML class <relationship>

diagram notation and should show the v

following information:
o Domain entities
o Attributes
o Relationships

e Thedomain model should only use language

Domain Entity,

from the original domain, i.e. the nouns from e sl sliaule gelslisis @
. phrase when read Domain Entity,
Your ana |y5IS. <relationship> Domain Entity,,.




Domain Analysis

Restaurant

location
type of food
hours of operation

Regular

Catering

Take-Out

Reservation Each nounin the analysisis a
You potential entity in the domain
restaurant [regular, catering, take-out] mode.

User (location, type of food, hours of operation,
reservations)
name reservation But we can make some educated
rewards points system guesses about nouns that
pG"i‘)SOSQ‘]’:’g';ggin i formation probably won't be in the model.
location
Guest hours of operation For example, nouns that seem
T unimportant (e.g you, thing) or
: redundant (e.g. account, diners).
Logged-In diners
account

User [logged in, guest] (name, rewards
points, password, Google login,
reservations)

As well as nouns that appear as
the attribute of another noun and
don't seem important enough to
be a separate entity.




Domain Analysis

The next step is to connect the
entities that are related to each
other in some way.

N

If the relationship is inheritance,
then we use the standard UML
notation for that.

Catering Regular Take-Out
-
/
Restaurant
location
type of food
hours of operation
: User
Reservation
name
rewards points
password
Google login

1

Logged In

Guest




Domain Analysis

Catering Regular Take-Out Every relationship should be
labeled using a descriptive
phrase directly from the problem

\ statement.
Restaurant makes
reservations at
location 4 Arrows should be used to
f}ype offoad indicate the direction of the
ours of operation . .
relationship.
tracks
v
. User
Reservation
name
rewards points
password
creates, updates Google login
Logged In Guest




Domain Analysis

Catering Regular Take-Out . o
Finally, be sure to indicate the
multiplicity for any relationships
that are not 1-to-1.
\'4
Restaurant makes
reservations at
location * 4
type of food
hours of operation
tracks 1
v . ’
. User
Reservation
" name
1| rewards points
password
creates, updates Google login
< u
Logged In Guest




Interlude - Domain Analysis

e The purpose of adomain analysisis tostart a
conversation with the customer.

(@)

(@)

The model is presented to the customer along with the
question: did | get this right?

The customer will provide feedback and request
changes to the model.

The purpose of the conversation is to establish a shared
understanding of the customer's vision before beginning
a detailed design of the system.

As a result of the conversation with your customer, you
may revise the model before continuing.

Catering Regular Take-Out

Y

Restaurant makes
reservations at

location
type of food
hours of operation

tracks 1

v

: User
Reservation

= name
| 1 | rewards points
password
creates, updates Google login

o

Logged In Guest

For the purposes of this exercise, we
will assume that the domain model
presented accurately captured the
customer's vision of the product.




Next - Identify the Verbs

Just as with nouns,
some verbs may
obviously not make
it into the design,
but be thorough.

You may want to
highlight the same
verb more than

once if it appears in

different contexts.

a restaurant reservation system. Each restaurant -
information about its location, type of food, hours of operation, and
reservations. The restaurants ERCIORORGIIME into regular, catering, and
take-out where [EIKINE a reservation [HIGENE a different thing for each
category of restaurant. Diners will be EBIGIOMISE the system either when
Iogged into their account or as a guest. Diners, either as guests or logged
reservations. Reservations will be SEl@@ to a user's
ccount if they are logged in. Logged in users can also - -
BBIBE8 reservations in their account. A user's account will BiOR8 a name,
rewards points, and their upcoming and past reservations. Restaurant
users will have an account which can view, modify, or delete any
reservation made for their restaurant. The restaurant user can also

BOMBIBER 2 reservation when diners arrive. All users wil| EEHEHTICAE

using a password or Google login.




Object noun
(receiver).

SUbject noun
(doer).

A 05 information

Expressing Verbs

e Foreachverb, expressitsuseina
phrase of the form subject-noun verb

object-noun.
o  The subject noun invokes the action (the doer).
o Theobject noun has the action performed on it
(the receiver).
e Use the active voice for the verb.
o Ifitisinthe passive voice, rephrase it.

Restaur

Dinevs ape—ppe—To Ut system

12 eoeNATING

Dinevs %

| if
gV SMNES eoeNATING Yo ACCOWT

/vvxod\hac;/d&\e’me (o5oNATING

UgeN AN

ion
(Regtourant) user complefes resor il

ufnexticare with poss

UgeVs o |
UgeXs anevticate Wit aooq\e g

\Wovd




Connect Verbs
to Nouns

You designing (restaurant reservation system)
restaurant [regular, catering, take-out]
(location, type of food, hours of operation, has (information)
e Connecteachverbtothe feserva:im) (4‘\\
reservation
1 1 Here again color is used

nouns in the phrase expressing [ sem et 10 ok the

the verb's use. information associations visually
location \ distinctive.

o  Puteach verb in the right column
and the same row as the subject

hours of operation

thing

noun (the doer). e use (system)

o  Put the object noun (the receiver) in make (reservation)

account

parentheses (()) next to the verb. complete (reservation)
User [logged in, guest] (name, rewards saves (reservation)
points, password, Google login, views/modifies/deletes (reservation)
reservations) authenticate (password)

authenticate (Google login)




Pruning

If a noun has no attributes, no
specializations, and does not
invoke or receive any verbs,
consider eliminating it from the
table.

O

Is there a verb missing that this noun
invokes or expresses an action
performed on this noun?

Is this noun really outside of the
system boundary?

Are some nouns synonyms?
Are some verbs of little
relevance?

restaurant [regular, catering, take-out]

reservations)

(location, type of food, hours of operation,

reservation

system

location

Again, in your
assignments, you should
not delete the rows, but
use shading.

hours of operation

User [logged in, guest] (name, rewards
points, password, Google login,
reservations)

complete (reservation)
saves (reservation)
views/modifies/deletes (reservation)
authenticate (password)

| authenticate (Google login)




First-Cut
Class Decomposition

Nouns in square
brackets are potential
subclasses.

The “row-nouns” are
potential classes.

Nouns in a table row (row-nouns) are
potential classes.

Nouns in the left in parentheses are
potential attributes (fields) of the
row-noun.

Nouns on the left in brackets are potential
subclasses with the row-noun as the
superclass.

Verbs on the right are responsibilities
potentially defined as methods in the

object-nouns (in parentheses).
o Anoun that is “responsible” for a verb action
contains the code that implements that action.

restaurant [regular, cefering,
take-out] (location, type of
food, hours of operation,

//f Nouns on the left in

reservations)
: parentheses are
reservation .
L potential fields.
system
liformation
location

hours of operation

User [logged in, guest]
(name, rewards points,
password, Google login,
reservations)

complete (reservation)

saves (reservation)
views/modifies/deletes (reservation)
authenticate (password)
authenticate (GoogleQgin)

Nouns on the right in
parentheses potentially
implement the
associated verbs.




First-Cut Class Decomposition Table

Classes Subclasses Attributes Responsibilities
Restaurant Regular Location
Catering Type of food
Take-Out Hours of operation
Reservations
Reservation Make
Complete
Save
View
Modify
Delete
User Logged-In Name
Guest Rewards points
Password
Google login
Reservations
Location
Hours of Operation




CRC Cards

The first-cut class decomposition
includes high level information about
classes/subclasses, attributes, and
responsibilities.

The next step is to spend time
articulating the precise role and
responsibilities of each class in the
system.

One common mechanism for doing this is
a Class-Responsibilities-Collaborators
(CRC) Card.

Class: ClassName

Responsibilities:

A description of the class’s responsibility within
the context of the system. This description
should be at least 2-3 sentences long.

Collaborators (do not write anything here)

Uses:

The list of classes that
this class uses
(depends on).

Used By:

The list of classes that
use (depend on) this
class.

Author: The team member(s) that wrote this

class.




CRC Example

Class: Restaurant

Responsibilities:

The overall responsibility of this class is to represent one of the restaurants at
which users of the system may make reservations. The class includes
information about the restaurant's location, the type of food served, hours of
operation, and maintains a list of upcoming and past reservations.

Collaborators

Uses: Used By:
Reservation, Hours of Operation, RegularRestaurant, CateringRestaurant,
Location TakeOutRestauarant, User

Author: J. Smith




