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Sweet heart

The ultimate coffee machine you've dreamed of (279 cycle)




1201. Define Draft Plan

- Motivation

According to the statistics from the Seoul Economy, a person in
South Korea consumes 312 cups of coffee in a year

Nowadays, more and more people consume coffee and they
need smarter and more comfortable way of coffee break

But, there is no smart coffee machine which can serve personalized
coffee in a comfortable way people would like to have

- Objectives

To develop a smart and comfortable coffee machine which
provides below features

- Suggest coffee and music based on the user’s feeling
- Personalization features by adapting users' experiences

The new product should be accessible and efficient



1201. Define Draft Plan

- Functional Requirement
- Register a coffee machine
- Register a remote controller
- Request a machine identification number
- Change Mode
- Save personal information
- Update personal information
- Reset saved records
- Order a cup of coffee
- Make ordered coffee
- Notify progress
- Cancel ordered coffee
- Select music
- Stop music
- Change volume



1201. Define Draft Plan

- Non functional requirements

- The average response time is a second except when the system
IS serving coffee

- The system should serve a cup of coffee in 2 minutes
- The system should be expandable and maintainable



1201. Define Draft Plan

- Resource Estimation
- Human Effort (M/M) : 4-1.5 M/M
- Human Resources : 4

- Duration : 6 weeks
- Budget : $20,000 USD

- Other Information

- Future version
Add Bluetooth or AdHoc devices to communicate in small area
More features to be a comfortable machine will be added



1202. Create Preliminary Investigation Report

- Alternative Solutions

- Outsourcing

- Qutsourcing the whole system is undesirable since it is hard to open the con
cept of this machine because it is a sort of a novel machine.

- Purchasing a similar product
- There is no similar product in the market

- Project Justification
- Cost : $20,000 USD
- Duration : 6 weeks
- Risk
- Lack of time for the project because of the time conflict

- Lack of experience about developing whole system
- Team communication

- Effect

- Not only serve high quality coffee, but also give an extraordinary experience!



1202. Create Preliminary Investigation Report

- Risk Management

Probability  Significance Weight

First adoption of OSP 4 4 16
Team communication 4 4 16
Lack of time for the project because of the time 4 5 20
conflict

Lack of experience about developing whole 3 4 12
system

Lack of domain knowledge 4 3 12




1202. Create Preliminary Investigation Report

- Risk Reduction Plan

- Lack of time for the project because of the time conflict

Distribute tasks wisely and give penalties to a person who does not complet
e his work

- First Adoption of OSP

Ask questions to a professor to get the right way

- Team Communication
Arrange a team meeting on every Wednesday

- Market Analysis
- A coffee business is sharply increasing
- More and more people need high quality coffee with reasonable
price
- A cup of coffee is not just a drink, it is a way of leisure



1202. Create Preliminary Investigation Report

- Other Managerial Issues
The project should be completed by April, 2011
Plan to participate in a competition among students



1203. Define Requirements

10

Functional Requirement

Register a coffee machine

- Register a coffee machine on the server to match and authorize an user
and a machine

Register a remote controller

- Register a remote controller on the server to match and authorize an user
and a remote controller

Request a machine identification number

- Request a machine identification number to a coffee machine in order to
match and authorize a remote controller and a coffee machine

Change Mode

- Change mode on the remote controller to allow users to use various
features such as ordering a cup of coffee, selecting and playing music and
clearing all record on the database sever

Save personal information

- Save user’s preference about coffee to recommend coffee based on
personal preferences



1203. Define Requirements

11

Functional Requirement

Update personal information

- Update user’s preference about coffee to recommend coffee based on
personal preferences

Reset saved records

- Reset saved records such as ordered coffee history to initialize machine

Order a cup of coffee

- Show regular coffee menu with recommended coffee to give an user variety
options. Also, this function allows an user to choose size of coffee and
portion of water in order to adjust the strength of coffee.

Make ordered coffee

- After all ordering processes have been done, this function sends a message
to the web server and the coffee machine in order to make a cup of coffee
according to the user’s order.

Notify progress

- During the making ordered coffee function is executing, the coffee machine
and the remote controller register a notification event listener to monitor
the progress of the work in order to let user know the progress.



1203. Define Requirements

12

Functional Requirement

Cancel ordered coffee

- Cancel ordered coffee which might be in progress of making. If a machine
received a cancel command, it stops producing immediately and give it to
the user even if it is not finished.

Select music (Browse through the music lists)

- Allow to select a music based on a genre or a musician by navigating lists.
Also, it includes a play music function in order to serve a comfortable and
romantic atmosphere during your coffee break

Stop music

- Stop music and move on to the another user interface such as music
selection page

Change volume
- Adjust volume to make a good coffee break



1203. Define Requirements

13

Categorized use cases

Ref. # Function Use-case Number and Name Category
R1.1.1 Register a coffee machine 1. Register a coffee machine Primary
R1.1.2 Register a remote controller 2. Register a remote controller Primary
R1.1.3 Request a machine identification number 3. Request a machine identification Primary
number
R1.2.1 Change Mode 4. Change Mode Primary
R1.2.2 Save personal information 5. Save personal information Primary
R1.2.3 Update personal information 6. Update personal information Primary
R1.2.4 Reset saved records 7. Reset saved records Primary
R1.3.1 Order a cup of coffee 8. Order a cup of coffee Primary
R1.3.2 Make ordered coffee 9. Make ordered coffee Primary
R1.3.3 Notify progress 10. Notify progress Primary
R1.3.4 Cancel ordered coffee 11. Cancel ordered coffee Primary
R1.4.1 Select music 12. Select music Primary
R1.4.2 Stop music 13. Stop music Primary
R1.4.3 Change volume 14. Change volume Primary




1203. Define Requirements

- Performance Requirements

- The average response time should be shorter than a second exc
luding making coffee

- Operating Environments

- Coffee machine
- OS: Embedded Linux
- CPU: ARM RISC CHOQOI
- Memory: 128MB
- HDD: 32GB

- Remote controller
- All kinds of cell phones which support web access

- Web Server
- OS: Debian Linux
- CPU: Intel i7
- Memory: 4GB
- HDD: 500GB

14



1203. Define Requirements

15

Development Environments

Hardware
- Web server (Intel x86 PC)
- Embedded Systems (ARM)

Software

- Database: MySQL

- Programming Language: C/C++, php, HTML
- Programming Tools: KDevelop

- UML Tools: StarUML

Interface Requirements

All devices should support touch based input system
All features should be controlled by cell phones
Support direct input by buttons

Show progresses on the screen during working



1203. Define Requirements

- Other Requirements
The machine should maintain secure system during the operation

16



1204. Record terms in Glossary

17

Register product

Description

Register information on product and remote
controller to authorize those the machine

Personal preferences

An user's preferences based on preferred coffee, age,
sex of the person

Records

Saved user’s past decisions in the database in order
to use it to the recommending process

Amount of coffee

Amount of coffee which is expressed by cup size, Tall,
Grande and Short.

Portion of water

Amount of water to adjust strength of coffee

Ingredients

Ingredients to make a cup of coffee such as sugar




1205. Implement Prototype

Basically, the system is

Menu screens to show available \
coffee menus to the user °
Indicate what menu is selected now

18



1206. Define Business Use-cases

- Define System boundary

Web Database

Remote controller
i / - —

Owner

Sweet heart
(The Coffee machine)

9



1206. Define Business Use-cases

- Identify and Describe Actors

- Owner
A person who owns coffee machine.
The owner is able to order coffee and access privileged commands

20



1206. Define Business Use-cases

- Identify Use cases

- Use cases by actor-based
- Owner

Save personal
information

Register a remote
controller

Change Mode

Order a cup of

Reset saved
records

Update personal

information coffee

Cancel ordered
coffee

Make ordered
coffee

Change volume

21



1206. Define Business Use-cases

- Identify Use cases

- Use cases by event-based
Owner

Register a coffee Request a machine Notify proaress
machine identification number y prog

22



1206. Define Business Use-cases

- Allocate System Functions into Related Use-Cases (1/2)

Ref. # Function Use-case Number and Name
R1.1.1 Register a coffee machine 1. Register a coffee machine

R1.1.2 Register a remote controller 2. Register a remote controller
R1.1.3 Request a machine identification number 3. Request a machine identification number
R1.2.1 Change Mode 4. Change Mode

R1.2.2 Save personal information 5. Save personal information

R1.2.3 Update personal information 6. Update personal information
R1.2.4 Reset saved records 7. Reset saved records

R1.3.1 Order a cup of coffee 8. Order a cup of coffee

R1.3.2 Make ordered coffee 9. Make ordered coffee

R1.3.3 Notify progress 10. Notify progress

R1.3.4 Cancel ordered coffee 11. Cancel ordered coffee

R14.1 Select music 12. Select music

R1.4.2 Stop music 13. Stop music

R1.4.3 Change volume 14. Change volume

23



1206. Define Business Use-cases

- Categorized use cases (1/2)

Ref. # Function Use-case Number and Name Category
R1.1.1 Register a coffee machine 1. Register a coffee machine Primary
R1.1.2 Register a remote controller 2. Register a remote controller Primary
R1.1.3 Request a machine identification number 3. Request a machine Primary
identification number
R1.2.1 Change Mode 4. Change Mode Primary
R1.2.2 Save personal information 5. Save personal information Primary
R1.2.3 Update personal information 6. Update personal information Primary
R1.2.4 Reset saved records 7. Reset saved records Primary
R1.3.1 Order a cup of coffee 8. Order a cup of coffee Primary
R1.3.2 Make ordered coffee 9. Make ordered coffee Primary
R1.3.3 Notify progress 10. Notify progress Primary
R1.3.4 Cancel ordered coffee 11. Cancel ordered coffee Primary
R1.4.1 Select music 12. Select music Primary
R1.4.2 Stop music 13. Stop music Primary
R1.4.3 Change volume 14. Change volume Primary

24



1206. Define Business Use-cases

- Identify the relationships between Use-Cases

Register a coffee
machine

Register a remote
controller

Request a machine
identification number

Save personal
information

Update personal
information

Order a cup of
coffee

Reset saved
records

Change Mode

25




1206. Define Business Use-cases

- Identify the relationships between Use-Cases

Make ordered
coffee

Order a cup of Cancel ordered
coffee coffee

Select music

Stop music

Select music

Change volume

26



1206. Define Business Use-cases

Draw an use-case diagram

Register a
coffee

Change machine
volume

Register a

remote

controller Request a machine
identification
number

Save personal
information

Update personal
information

Reset saved
records

Order a cup of
coffee

Notify Make ordered

progress coffee




1206. Define Business Use-cases

- Describe use-cases

Name | Description

1. Register a coffee -  This use case registers a coffee machine on the server to match
machine and authorize an user and a machine
Owner

Name | Description

2. Register a remote - This use case registers a remote controller on the server to match
controller and authorize an user and a remote controller

Owner

28



1206. Define Business Use-cases

29

Revised descriptions of use-cases

Name | Description

3. Request a - This use case requests a machine identification number to a coffee
machine machine in order to match and authorizes a remote controller
identification and a coffee machine
number

Owner

Name | Description

4. Change Mode - This use case changes mode on the remote controller to allow

users to use various features such as ordering a cup of coffee,

m selecting and playing music and clearing all record on the

database sever
Owner




1206. Define Business Use-cases

- Revised descriptions of use-cases

Name | Description

5. Save personal - This use case saves user's preference about coffee to recommend
information coffee based on personal preferences
Owner

Name | Description

6. Update personal - This use case updates user’s preference about coffee to
information recommend coffee based on personal preferences.

Owner

30



1206. Define Business Use-cases

31

Revised descriptions of use-cases

Name | Description

7. Reset saved - This use case resets saved records such as ordered coffee history
records to initialize machine

Owner

Name | Description

8. Order a cup of - This use case shows regular coffee menu with recommended
coffee coffee to give an user variety options. Also, this use case allows

_ an user to choose size of coffee and portion of water in order to
adjust the strength of coffee.

Owner




1206. Define Business Use-cases

32

Revised descriptions of use-cases

Name | Description

9. Make ordered - After all ordering processes have been done, this use case sends a

coffee message to the web server and the coffee machine in order to
_ make a cup of coffee according to the user’s order.

Owner

Name | Description

10. Notify progress - During the making ordered coffee function is executing, the coffee

machine and the remote controller register a notification event

_ listener to monitor the progress of the work in order to let user

know the progress.
Owner




1206. Define Business Use-cases

88

Revised descriptions of use-cases

Name | Description

11. Cancel ordered - This use case cancels ordered coffee which might be in progress of
coffee making. If a machine received a cancel command, it stops
_ producing immediately and give it to the user even if it is not
finished.
Owner
Name | Description
12. Select music - This use case allows to select a music based on a genre or a

musician by navigating lists. Also, it includes a play music

_ function in order to serve a comfortable and romantic

atmosphere during your coffee break
Owner




1206. Define Business Use-cases

- Revised descriptions of use-cases

Name | Description

13. Stop music - This use case stops music and moves on to the another user

interface such as music selection page

Owner

Name | Description

14. Change volume - This use case adjusts volume to make a good coffee break

Owner

34



1206. Define Business Use-cases

- Rank use-cases

Rank Use-case Number & Name

High 1. Register a coffee machine
High 2. Register a remote controller
High 3. Request a machine identification number
High 4. Change Mode

High 5. Save personal information
High 6. Update personal information
High 7. Reset saved records

High 8. Order a cup of coffee

High 9. Make ordered coffee

High 10. Notify progress

High 11. Cancel ordered coffee

High 12. Select music

High 13. Stop music

High 14. Change volume

85



1207. Define Business Concept Modéel

- Identify ‘Concepts’ in Domain

Registered sweet

Sweet heart Address Web server
heart
Recommended .
volume Music name Database server
coffee
username weather Remained prime user

Remained beans

Remained cream

Identification

Remained milk

Saved decisions

Remote controller music coffee
number
genre artist Coffee name Size
water name sex birthday

36



37

User

(Remote
Controller)

®
The user makes Sweet heart

move by using a cell phone to
serve a cup of coffee.

1208. Define Draft System Architecture

Identify ‘Concepts’ in Domain

Web
Server

Sweet heart is connected to
- the user by using wireless

g

networks

Database
Server

Sweet heart reports every tasks he did and
Web Server saves reported tasks on

\
\
\
\
\

Database server in order to serve those

information to Personalization components

Web server serves features about
Personalization and Emotional

o 135 @ separated database server to build more
secure system



1209. Refine Plan

- Project Scope

According to the statistics from newspaper(Seoul Economy), a
person consumes 312 cups of coffee in a year

Nowadays, more and more people consumes coffee and they
need smarter and more comfortable way of coffee

But there is no smart coffee machine which can serve personalized
coffee in a comfortable way

- Project Objectives

To develop a smart and comfortable coffee machine which
provides below features

- Suggest coffee and music based on the user’s feeling

- Personalization features by adapting users' experiences

The new product should be accessible and efficient



1209. Refine Plan

- Functional Requirements

Ref. # Function Category
R1.1.1 Register a coffee machine Evident
R1.1.2 Register a remote controller Evident
R1.1.3 Request a machine identification number Evident
R1.2.1 Change Mode Evident
R1.2.2 Save personal information Evident
R1.2.3 Update personal information Evident
R1.2.4 Reset saved records Evident
R1.3.1 Order a cup of coffee Evident
R1.3.2 Make ordered coffee Evident
R1.3.3 Notify progress Evident
R1.3.4 Cancel ordered coffee Evident
R1.4.1 Select music Evident
R1.4.2 Stop music Evident
R1.4.3 Change volume Evident




1209. Refine Plan

- Performance Requirements

- The average response time should be shorter than a second
excluding making coffee

- Operating Environments

- Coffee machine
- OS: Embedded Linux
- CPU: ARM RISC CHOQOI
- Memory: 128MB
- HDD: 32GB

- Remote controller
- All kinds of cell phones which support web access

- Web Server
- OS: Debian Linux
- CPU: Intel i7
- Memory: 4GB
- HDD: 500GB



1209. Refine Plan

- User Interface Requirements
- All devices should support touch based input system
- All features should be controlled by cell phones
- Support direct input by buttons
- Show progresses on the screen during working

- Other Requirements

- The machine should maintain secure system during the
operation



1209. Refine Plan

- Resources
Human Effort (M/M) : 4-1.5 M/M
Human Resources : 4

Duration : 6 weeks
Budget : $20,000 USD



1209. Refine Plan

- Scheduling

Does not revisited



1209. Refine Plan

- Quality Assurance Plan

- Formal Technical Review(FTR) : Inspection & Work-through
Should be applied to each activity

- Define Quality Assurance Metrics



State 2200. Build

Sweet heart

The ultimate coffee machine you've dreamed of




2210. Revise Plan

- The plans are revised from the first page to here since it
is the 29 cycle



2220. Synchronize Artifacts

- Control versions and variations

- No description on synchronize artifacts since Sweet heart has
no special version and variation



2231. Define Essential Use Cases

1. Register coffee machine

Element Description

Use case Register coffee machine

Actor None

Purpose Build a list of coffee machines on the web server

Overview Register identification information of product and remote controller on the web server to authorize the
users when they try to access the machine.

Type Primary and Essential

Cross reference

N/A

Pre-requisites

The sweet heart should be turned on before

Typical courses of

(A) Actor, (S) System

events

events 1 (S) A sweet heart checks whether the coffee machine is registered or not automatically when it is
turned on
2. (S) If it is not registered, a sweet heart sends a request to register itself on the web server
3. (S) The web server registers the coffee machine on the database server.
Alternative courses of N/A
events
Exceptional courses of N/A




2231. Define Essential Use Cases

2. Register a remote controller

Element Description

Use case Register a remote controller

Actor Owner

Purpose Build a list of remote controllers and make relationships between sweet heart machines and remote
controllers

Overview Register controller with related coffee machine’s information on the web server to authorize the users.

Type Primary and Essential

Cross reference Functions : R1.1.3

Use Cases : "Request a machine identification number “

Pre-requisites The remote controller should be turned on before
Typical courses of (A) Actor, (S) System
events 1. (S) Aremote controller checks whether it is registered on the web server or not

2. (S) Ifitis not registered, it shows a page to the user to get related sweet heart's identification number
3. (A) An actor presses “send button” to send a request to register
4. (S) The web server registers the sweet heart on the database server

Alternative courses of N/A
events
Exceptional courses of N/A

events




2231. Define Essential Use Cases

3. Request a machine identification number

Element Description

Use case Request a machine identification number

Actor None

Purpose Make a relationship between a remote controller and sweet heart

Overview Receive machine identification number from sweet heart to register a relationship between sweet
heart and remote controllers on the web server.

Type Primary and Essential

Cross reference Functions:R1.1.1, R1.1.2

"non

Use Cases : "Register a coffee machine”, “Register a remote controller”

Pre-requisites The remote controller should be turned on before. During the execution of “Register a remote
controller” use-case, this use-case is invoked by one of the processes of “Register a remote controller”
use-case.

Typical courses of (A) Actor, (S) System

events 1. (S) Sweet hearts Request a machine identification number
2. (S) A remote controller receives the identification number from the sweet heart.

3 (S) A remote controller shows received identification number on the screen.

Alternative courses of N/A
events

Exceptional courses of ~ N/A
events




2231. Define Essential Use Cases

4. Change Mode

Use case Change Mode

Actor Owner

Purpose The user selects the mode to be changed

Overview By using the remote controller to order coffee or listening to music, you can select the
mode

Type Primary and Essential

Cross reference Functions: R1.1.4

Use Cases : “Change Mode"

Pre-requisites N/A
Typical courses of (A) Actor, (S) System
events 1. (A) An actor selects mode on remote controller.

2. (S) The web server checks the selected mode whether it is coffee mode or music mode.
3.(S) Depending on the selected mode will work the sweet heart.

Alternative courses of N/A
events

Exceptional courses of ~ N/A
events




2231. Define Essential Use Cases

5. Save personal information

Element Description

Use case Save personal information
Actor Owner
Purpose Save information for making a recommendation on coffee
Overview Save personal information including his or her preferences such as preferred coffee beans, sugar
portion in the coffee on the web server.
Type Primary and Essential
Cross reference Functions: R1.21R1.23R124
Use Cases : “Change Mode", "Update personal information”,” Reset saved records”
Pre-requisites The controller should be registered on the web server before.
Typical courses of (A) Actor, (S) System
events 1. (A) An actor inputs personal information on the remote controller
2. (S) A remote controller sends information to the web server
3. (S) The web server saves the information
4, (S) The web server sends the result

Alternative courses of N/A
events

Exceptional courses of ~ N/A
events




2231. Define Essential Use Cases

6. Update personal information

Element Description

Use case Update personal information
Actor Owner
Purpose Update information for making a recommendation on coffee
Overview Update personal information including his or her information
Type Primary and Essential
Cross reference Functions:R1.21R1.22R1.24
Use Cases : "Change Mode”, "Save personal information”,” Reset saved records”
Pre-requisites The controller should be registered on the web server before.
Typical courses of (A) Actor, (S) System
events 1. (A) An actor inputs personal information on the remote controller

2. (S) A remote controller sends information to the web server
3. (S) The web server updates the information
4.  (S) The web server sends the result

Alternative courses of  N/A
events

Exceptional courses N/A
of events




2231. Define Essential Use Cases

7. Reset saved records

Element Description

Use case Reset saved records
Actor Owner
Purpose Initialize learning system by deleting all previously saved user’s decisions
Overview Delete all and initialize the saved user’s past decision on the database.
Type Primary and Essential
Cross reference Functions : R.1.2.1 R.1.2.2R.1.2.3
Use Cases: “Change Mode", "Save personal information”,” Update personal information”
Pre-requisites The controller should be registered on the web server before.
Typical courses of (A) Actor, (S) System
events 1.  (A) An actor presses "Reset saved records” button on the remote controller

2. (S) A remote controller sends a request to reset all saved records to the web server
3. (S) The web server deletes all saved records
4.  (S) The web server sends the result

Alternative courses of  N/A
events

Exceptional courses N/A
of events




2231. Define Essential Use Cases

8. Order a cup of coffee

Element Description

Use case Order a cup of coffee

Actor Owner

Purpose Order a cup of coffee regarding users' taste

Overview Give an user to various options such as amount of water and size
Type Primary and Essential

Cross reference

Functions:R.1.3.2,R.1.3.3,R.1.34
Use Cases : "Make ordered coffee

"u ou
!

Notify progress

non
!

Cancel ordered coffee”

Pre-requisites

All registration processes should be done and the current mode on the remote controller should

be changed to “Coffee Ordering Mode"” before.

Typical courses of
events

(A) Actor, (S) System

1.  (A) Anactor chooses options about amount of water and size
2. (A) An actor presses “Order” button on user interface
3. (S) The system checks ingredients on the sweet heart

of events

Alternative courses of  N/A
events
Exceptional courses N/A




2231. Define Essential Use Cases

9. Make ordered coffee

Element Description

Use case Make ordered coffee

Actor Owner

Purpose Sends commands to the sweet heard in order to make a cup of coffee

Overview This use cases includes lots of trivial operations on the machine in order to make a cup of coffee.

During making a cup of coffee, the sweet heart and the remote controller both send and receive
status information asynchronously.

Type Primary and Essential
Cross reference Functions: R1.3.1,R.1.3.3,R.1.34
Use Cases : "Order a cup of coffee”, “Notify progress”, “Cancel ordered coffee”
Pre-requisites All registration processes should be done and “Order a cup of coffee” use-case should be
executed before.
Typical courses of (A) Actor (S) System
events 1.  (A) An actor presses “order” button on the remote controller

2. (S) The web server saves user decision
3. (S) The sweet heart makes a cup of coffee

Alternative courses of N/A
events

Exceptional courses N/A
of events




2231. Define Essential Use Cases

10. Notify progress

Use case Notify progress
Actor None
Purpose Notify the progress during making a cup of coffee
Overview Send notification messages to the remote controller to show information of progress to the user
Type Primary and Essential
Cross reference Functions: R.1.3.1,R1.3.2,R1.34
Use Cases : "Order a cup of coffee”, “Make ordered coffee”, “Cancel ordered coffee”
Pre-requisites All registration processes should be done and “Make ordered coffee” use-case should be
executed before.
Typical courses of (A) Actor, (S) System
events 1. (S) The sweet heart checks all machine’s status

2. (S) If the coffee machine finished to make a coffee, send a message to the remote controller
3. (S) The remote controller updates its screen according to the received information

Alternative courses of  N/A
events

Exceptional courses N/A
of events




2231. Define Essential Use Cases

11. Cancel ordered coffee

Element Description

Use case Cancel ordered coffee
Actor Owner
Purpose Allow an user to cancel ordered coffee even if it is in process of making.
Overview Cancel ordered coffee
Type Primary and Essential
Cross reference Functions: R.1.3.1,R1.3.2,R.1.3.3

Use Cases : "Order a cup of coffee”, “Make ordered coffee”, “Notify progress”
Pre-requisites This use-case should be issued during the sweet heart is making a cup of coffee
Typical courses of (A) Actor, (S) System
events 1. (A) An actor presses “Cancel” button on a remote controller

2. (S) A remote controller sends a request to the sweet heart to cancel ordered coffee.
3. (S) A remote controller sends a request to the sweet heart to initializes all machine
4.  (S) The sweet heart sends a result message to the remote controller

Alternative courses of  N/A
events

Exceptional courses N/A
of events




2231. Define Essential Use Cases

12. Select music

Element Description

Use case Select music

Actor Owner

Purpose Give options on list of music to users

Overview Allow an user to select the music in order to play. Lists are shown and aligned by genres and
generations.

Type Primary and Essential

Cross reference Functions : R1.4.2, R1.4.3

7]

Use Cases : "Stop music”, “Change volume”

Pre-requisites All registration processes should be done and “Make ordered coffee” use-case should be
executed before.

Typical courses of (A) Actor, (S) System

events 1.  (A) An actor browses the file by selecting files on the screen of a remote controller

2. (S) If music lists are required (not exist), request the music lists to the web server
3. (S) The web server sends music lists to requested remote controller
4. (S) The sweet heart plays received music

Alternative courses of N/A
events

Exceptional courses N/A
of events




2231. Define Essential Use Cases

13. Stop music

Use case Stop music

Actor Owner

Purpose Allow an option to stop the music which is playing now
Overview Stop the music which is playing now

Type Primary and Essential

Cross reference Functions : R1.4.1 R1.4.3

"u ou

Use Cases : "Select music”, “Change volume”

Pre-requisites The sweet heart should be playing a music when this use-case is issued
Typical courses of (A) Actor, (S) System
events 1. (A) An actor presses "Stop” button on the remote controller

2. (S) A remote controller sends a request to the sweet heart to stop the music
3. (S) The sweet heart stop the music after receiving the stop message from a remote
controller

Alternative courses of  N/A
events

Exceptional courses N/A
of events




2231. Define Essential Use Cases

14. Change volume

Element Description

Use case Change volume
Actor Owner
Purpose Allow an option to change volume while it is playing a music
Overview Change the system volume
Type Primary and Essential
Cross reference Functions : R1.4.1 R1.4.2
Use Cases : Select music”, “Stop music”
Pre-requisites N/A
Typical courses of (A) Actor, (S) System
events 1. (A) An actor adjusts volume by using a remote controller

2. (R) A remote controller sends a request to the sweet heart to adjust volume
3. (S) The sweet heart changes the volume

Alternative courses of  N/A
events

Exceptional courses N/A
of events
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2233. Define Domain Model
2234. Refine Glossary

- The domain model is not revisited since the first cycle.

- The Refine Glossary is also not revisited since the first
cycle.



2235. Define System Sequence Diagrams

1. Register a coffee machine

% /System

JUser:SH:

1: IsSHRegestered(string machineIl)




2235. Define System Sequence Diagrams

2. Register a remote controller

% /System
JUser: '

1 : PressButton(int btnid)




2235. Define System Sequence Diagrams

3. Request a machine identification number

% J/System

fUser:

1 : PressButton(int bitnid)




2235. Define System Sequence Diagrams

4. Change mode

% /System

fUser:

1 : SetMode(int mode)




2235. Define System Sequence Diagrams

5. Save personal information

% /System

JUser:

1 : InputIinformation(info)




2235. Define System Sequence Diagrams

6. Update personal information

% [System

JUser:

1 : InputIinformation(info)




2235. Define System Sequence Diagrams

7. Reset saved records

/9\ /System

JUser:

1 : PressButton(int binid)




2235. Define System Sequence Diagrams

8. Order a cup of coffee

;E /System

JUser:

1 : PressButton{nt btnid)




2235. Define System Sequence Diagrams

9. Make ordered coffee

% [System

JUser:

1 : PressButton(int btnid)




2235. Define System Sequence Diagrams

11. Cancel ordered coffee

% J/System

[User:

1 : PressButton(btnid)

T



2235. Define System Sequence Diagrams

12. Select music

;E /System

JUser:

1 : PressButton(btnid)




2235. Define System Sequence Diagrams

13. Stop music

% /System

fUser:

1 : PressButton(btnid)

T



2235. Define System Sequence Diagrams

14. Change volume

% /System

JUser ;

1: SetVolume(vol)




State 2240. Design

Sweet heart

The ultimate coffee machine you've dreamed of




2241. Define Real Use Cases

1. Register a coffee machine

Element Description

Use case Register a coffee machine

Actor None

Purpose Build a list of coffee machines on the web server

Overview Register a coffee machine on the server to match and authorize an user and a machine
Type Primary and Real

Cross reference

Functions : R1.1.2, R1.1.3
Use Cases : Register a remote controller”, "Request a machine identification number “

Pre-requisites

The sweet heart should be turned on.
(* OnInitSystem() will be invoked when the machine is turned on. This sequence diagram will start from this
function.)

Typical courses of
events

(A) Actor, (S) System

1,2. (S) The sweet heart interprets and processes the command from the system function which is
"OnlnitSystem()”

3.(S) The sweet heart obtain machine id number

4,5. (S) The sweet heart generates and sends a message to the web server

6,7. (S) The web server interprets and processes the command from the sweet heart

8,9,10. (S) The web server registers the sweet heart if it is not registered on the web server.

11,12. (S) The web server generates and sends a message to the sweet heart to notify the result

13,14. (S) The sweet heart interprets and processes the command from the web server

Alternative courses of
events

N/A

Exceptional courses of
events

N/A




2241. Define Real Use Cases

2. Register a remote controller

Element Description

Use case Register a remote controller

Actor Owner

Purpose Build a list of remote controllers and make relationships between sweet heart machines and remote
controllers

Overview Register a remote controller on the server to match and authorize an user and a remote controller

Type Primary and Real

Cross reference Functions : R1.1.1, R1.1.3

non

Use Cases : "Register a coffee machine”, "Request a machine identification number “

Pre-requisites The remote controller should be turned on
Typical courses of (A) Actor, (S) System
events 1. (S) A remote controller checks whether it is registered on the web server or not when the remote

controller is turned on.

2. (S) If it is not registered, it shows a page to the user to get an identification number of related sweet
heart .

3,4. (S) The remote controller generates and sends a message to request machine identification number to
the sweet heart by invoking use case #3.




2241. Define Real Use Cases

2. Register a remote controller (cont’)

Element Description

Typical courses of (A) Actor, (S) System
events 5. (S) The sweet heart invokes use case #3 and generates and sends a result message to the remote
controller.

6,7,8. (S) The remote interprets and processes a result message and shows the identification number on
the screen (B).

9. (A) An owner confirms to send a request to register by pressing the button(C).

10,11. (S) The remote controller generates and sends a message to the web server

12,13.(S) The web server interprets and processes the commands from the remote controller.

14,15,16. (S) The web server registers the remote controller on the database server if the remote controller
is not registered.

17,18. (S) The web server generates and sends a message to the sweet heart

19,20. (S) The sweet heart interprets and processes a message from the web server

21.(S) The sweet heart saves identification information of the remote controller

22,23.(S) The sweet heart generates and sends a message to the remote controller

24,25. (S) The sweet heart interprets and processes a message from the web server

26. (S) The sweet heart updates the result of process and shows it.

Alternative courses of N/A

events

Exceptional courses of N/A Register this controller
events

B
1machine D
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2241. Define Real Use Cases

3. Request a machine identification number

Element Description

Use case Request a machine identification number

Actor None

Purpose Make a relationship between a remote controller and sweet heart

Overview Request a machine identification number to a coffee machine in order to match and authorize a remote
controller and a coffee machine

Type Primary and Real

Cross reference Functions: R1.1.1, R1.1.2

"non

Use Cases : "Register a coffee machine”, "Register a remote controller”

Pre-requisites The remote controller should be turned on before
This sequence diagram starts when the sweet heart receives a request message for machine identification
number.

Typical courses of (A) Actor, (S) System

events 1,2. (S) The sweet heart interprets and processes the command from the remote controller

3.(S) The sweet heart obtain machine id number
4,5. (S) The sweet heart generates and sends a message to the web server

Alternative courses of N/A
events
Exceptional courses of N/A

events




2241. Define Real Use Cases

4. Change Mode

Use case Change Mode

Actor Owner

Purpose Change mode on the remote controller to change options on the system

Overview Allow users to change modes such as “"Coffee Ordering mode”, “Personal Information mode” and
“Music Selecting Mode”

Type Primary and Real

Cross reference Functions : R1.2.2,R1.2.3, R1.2.4,R1.3.1,R14.1

nou [7]

Use Cases : “Save personal information”, “Update personal information”, “Reset saved record”,

nonu

"Order a cup of coffee”, “Select music”

Pre-requisites The controller should be registered on the web server before.

Typical courses of (A) Actor, (S) System

events 1. (A) An owner selects a mode on the remote controller (from B to F on the next page’s screen
shot)

2,3,4,5,6,7.(S) The remote controller generates and sends a message to the sweet heart and web
server according to the mode user has been selected.

8,9. (S) The sweet heart interprets and processes a message from the remote controller.

10,11,12,13. (S) The sweet heart checks the remained ingredients in order to clarify whether or
not the machine can make a cup of coffee.

14,15. (S) The sweet heart generates and sends the result message to the remote controller.

16,17. (S) The remote controller interprets and processes a message from the sweet heart.

18,19. (S) The remote controller updates the remained ingredients information on the screen(R
on the next page's screen shot) and saves the information on the remote controller.




2241. Define Real Use Cases

4. Change Mode (cont’)

Typical courses of (A) Actor, (S) System
events 20,21. (S) The web server interprets and processes a message from the remote controller.
22,23,24,25. (S) The web server obtains music lists and coffee and music to recommend in order
to send it to the remote controller.
26,27.(S) The web server generates and sends the result message to the remote controller
28,29. (S) The remote controller interprets and processes a message from the web server.
30. (S) The remote controller shows the result on the screen.

Alternative courses of  N/A
events

Exceptional courses N/A
of events




2241. Define Real Use Cases

5. Save personal information

Element Description

Use case Save personal information

Actor Owner

Purpose Save information for making a recommendation on coffee

Overview Save personal information including his or her information

Type Primary and Real

Cross reference Functions: R1.21R1.23R1.24
Use Cases : “Change Mode”, "Update personal information”,” Reset saved records”

Pre-requisites The controller should be registered on the web server and the current mode on the remote
controller should be changed to “Personal Information Mode” before.

Typical courses of (A) Actor, (S) System

events 1. (A) An owner inputs information(Birth on A, B and C, Favorite Coffee on D on the screen) and

presses save button(E on the screen) on the remote controller.

Save personal information m

A"‘rth 8 c
AT 4B 8

Cavorite Coffee

D
Hand drip v T —

Save




2241. Define Real Use Cases

5. Save personal information (cont’)

Element Description

Typical courses of (A) Actor, (S) System
events 2,3.(S) The remote controller generates and sends a message to the web server.
4,5. (S) The web server interprets and processes a message from the remote controller.
6,7. (S) The web server saves personal information from the remote controller on the database
server.
8.,9. (S) The web server generates and sends the result message to the remote controller.
10,11. (S) The remote controller interprets and processes a message from the web server.
12. (S) The remote controller shows the result on the screen.

Alternative courses of  N/A
events

Exceptional courses N/A
of events




2241. Define Real Use Cases

6. Update personal information

Element Description

Use case Update personal information

Actor Owner

Purpose Update information for making a recommendation on coffee

Overview Update personal information including his or her information

Type Primary and Real

Cross reference Functions:R1.21R1.22R1.24
Use Cases : "Change Mode”, "Save personal information”,” Reset saved records”

Pre-requisites The controller should be registered on the web server and the current mode on the remote
controller should be changed to "Personal Information Mode” before.

Typical courses of (A) Actor, (S) System

events 1. (A) An owner inputs information(Birth on A, B and C, Favorite Coffee on D on the screen) and

presses update button(E on the screen) on the remote controller.

Update personal information m

;:rth B p
LR £B £

Cavorite Coffee

2 Hand drip v E
Update
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2241. Define Real Use Cases

6. Update personal information (cont’)

Element Description

Typical courses of (A) Actor, (S) System
events 2,3.(S) The remote controller generates and sends a message to the web server.
4,5. (S) The web server interprets and processes a message from the remote controller.
6,7. (S) The web server updates personal information from the remote controller on the database
server.
8.,9. (S) The web server generates and sends the result message to the remote controller.
10,11. (S) The remote controller interprets and processes a message from the web server.
12. (S) The remote controller shows the result on the screen.

Alternative courses of  N/A
events

Exceptional courses N/A
of events




2241. Define Real Use Cases

7. Reset saved records

Element Description

Use case Reset saved records

Actor Owner

Purpose Initialize learning system by deleting all previously saved user’s decisions

Overview Reset saved records such as ordered coffee history to initialize machine

Type Primary and Real

Cross reference Functions:R1.2.1R.1.22R.1.2.3
Use Cases: “Change Mode", "Save personal information”,” Update personal information”

Pre-requisites The controller should be registered on the web server and the current mode on the remote
controller should be changed to "Option Mode" before.

Typical courses of (A) Actor, (S) System

events 1. (A) An owner pushes the reset button (F on the next page’s screen shot)

2,3. (S) The remote controller generates message & sends to the web server

4,5. (S) The web server interprets the command from the remote controller & processes the
message according to the command in the message

6. (S) The web server deletes all records on the database server.

7. (S) The web server queries to database and gets information

8,9. (S) The web server generates and sends a message to the remote controller

10,11. (S) The remote controller interprets the command from the remote controller and
processes the message according to the command in the message

12.(S) The remote controller updates the current page




2241. Define Real Use Cases

7. Reset saved records (cont’)

Element Description

Alternative courses of N/A
events

Exceptional courses N/A
of events




2241. Define Real Use Cases

8. Order a cup of coffee

Element Description

Use case Order a cup of coffee

Actor Owner

Purpose Order a cup of coffee regarding users' taste

Overview Show regular coffee menu with recommended coffee to give an user variety options. Also, this

function allows an user to choose size of coffee and portion of water in order to adjust the
strength of coffee.

Type Primary and Real

Cross reference Functions:R.1.3.2,R.1.3.3,R.1.34

7] non

Use Cases : "Make ordered coffee”, "Notify progress”, “Cancel ordered coffee”

Pre-requisites All registration processes should be done and the current mode on the remote controller should
be changed to “"Coffee Ordering Mode” before.

Typical courses of (A) Actor, (S) System n o
events 1. (A) An owner inputs information about coffee. (A, B, D on the screen shot) e
2. (A) An owner presses button on the remote controller (C on the screen shot) b |- | order

3. (S) The remote controller checks remained ingredients
4,5. (S) The remote controller updates the current page

Alternative courses of N/A
events

Exceptional courses N/A
of events




2241. Define Real Use Cases

9. Make ordered coffee

Element Description

Use case Make ordered coffee

Actor Owner

Purpose Sends commands to the sweet heard in order to make a cup of coffee

Overview After all ordering processes have been done, this function sends a message to the web server and the
coffee machine in order to make a cup of coffee according to the user’s order.

Type Primary and Real

Cross reference Functions:R.1.3.1,R.1.3.3,R.1.34
Use Cases : "Order a cup of coffee”, “Notify progress”, “Cancel ordered coffee”

Pre-requisites All registration processes should be done and “Order a cup of coffee” use-case should be executed
before.

Typical courses of (A) Actor, (S) System

events 1. (A) An owner presses the make a cup of coffee button (A on the next page’s screen shot) on the remote
controller

2,3. (S) The remote controller generates and sends a message to the web server

4,5. (S) The web server interprets and processes the command from the remote controller according to
the command in the message.

6. (S) The web server saves user’s choice on the database if the message is making a cup of coffee.

7. (S) The web server queries to database and gets information

8,9. (S) The web server generates and sends a message to the remote controller

10,11. (S) The remote controller interprets and processes the command from the web server according to
the command in the message.




2241. Define Real Use Cases

9. Make ordered coffee (cont’)

Element Description

Typical courses of (A) Actor, (S) System

events 12,13. (S) The remote controller generates and sends message to the sweet heart
14,15. (S) The sweet heart interprets and processes the command from the remote controller the message
according to the command in the message.
16. (S) The sweet heart registers the remote controller to notify the progress during the working
17,18,19,20,21,22. (S) The sweet heart orders each extra machines to work them selves
23,24. (S) The sweet heart generates and sends message to the remote controller
25,26. (S) The remote controller interprets and processes the command from the sweet heart according to
the command in the message.
27.(S) The remote controller updates the current page

Alternative courses of N/A
events

Exceptional courses of ~ N/A
events
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2241. Define Real Use Cases

10. Notify progress

Use case Notify progress

Actor None

Purpose Notify the progress during making a cup of coffee

Overview During the making ordered coffee function is executing, the coffee machine and the remote controller
register a notification event listener to monitor the progress of the work in order to let user know the
progress.

Type Primary and Real

Cross reference Functions:R.1.3.1, R.1.3.2,R.1.34
Use Cases : "Order a cup of coffee”, “Make ordered coffee”, “Cancel ordered coffee”

Pre-requisites All registration processes should be done and “Confirm a cup of coffee” use-case should be executed
before.

Typical courses of (A) Actor, (S) System

events 1,2,3,4. (S) The sweet heart gets information about making process when the notification message is
arrived.

5,6. (S) The sweet heart generates and sends a message to the remote controller
7,8. (S) The remote controller interprets and processes the command from the sweet heart according to the
command in the message.

9. (S) The remote controller updates the current page (A part A on the screen shot)

Alternative courses of N/A
events : wasicn

B ————————— D
Exceptional courses of N/A % cancel =

€ stopMusic Q)

events




2241. Define Real Use Cases

11. Cancel ordered coffee

Element Description

Use case Cancel ordered coffee

Actor Owner

Purpose Allow an user to cancel ordered coffee even if it is in process of making.

Overview Cancel ordered coffee which might be in progress of making. If a machine received a cancel
command, it stops producing immediately and give it to the user even if it is not finished.

Type Primary and Real

Cross reference Functions: R.1.3.1, R.1.3.2,R.1.3.3
Use Cases : "Order a cup of coffee”, “Make ordered coffee”, “Notify progress”

Pre-requisites All registration processes should be done and “Confirm ordered coffee” use-case should be
executed before.

Typical courses of (A) Actor, (S) System

events 1. (A) An owner presses the cancel button(B on the next page’s screen shot) on the remote
controller

2,3.(S) The remote controller generates and sends message to the sweet heart

4,5. (S) The sweet heart interprets and processes the command from the remote controller
according to the command in the message.

6,7,8,9,10. (S) The sweet heart aborts work and initializes each machine

11,12. (S) The sweet heart generates and sends message to the remote controller

13,14. (S) The remote controller interprets and processes the command from the sweet heart
according to the command in the message.

15. (S) The remote controller updates the current page




2241. Define Real Use Cases

11. Cancel ordered coffee (cont’)

Element Description

Alternative courses of  N/A
events

Exceptional courses N/A
of events

- [Voce™
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2241. Define Real Use Cases

12. Select music

Element Description

Use case Select music

Actor Owner

Purpose Give options on list of music to users

Overview Allow to select a music based on a genre or a musician by navigating lists. Also, it includes a play
music function in order to serve a comfortable and romantic atmosphere during your coffee break

Type Primary and Real

Cross reference Functions : R1.2.1, R1.4.2, R1.4.3
Use Cases : "Change Mode", "Stop music”, “Change volume”

Pre-requisites All registration processes should be done and “Confirm ordered coffee” use-case should be executed
before.

Typical courses of (A) Actor, (S) System

events 1. (A) An owner selects a music(A on the next page's screen shot) and presses the play button(B on

the next page’'s screen shot) on the remote controller

2. (S) The remote controller checks whether or not it has up-to-date music lists

3,4. (S) The remote controller generates and sends message to the web server if it has not up-to-date
music lists

5,6. (S) The web server interprets and processes the command from the remote controller according
to the command in the message

7,8. (S) The web server obtains up-to-date music lists on its storage.

9,10. (S) The web server generates and sends message to the remote controller

11,12. (S) The remote controller interprets and processes the command from the web server according
to the command in the message.




2241. Define Real Use Cases

12. Select music (cont’)

Element Description

Typical courses of (A) Actor, (S) System
events 13. (S) The remote controller updates the music lists using the received information.
14. (S) The remote controller updates page
15,16. (S) The remote controller generate message & send to the web server
17,18. (S) The web server interprets and processes the command from the remote controller according
to the command in the message
19. (S) The web server obtains binary data of the certain music file to be played.
20,21. (S) The web server generates and sends a message which contains the file contents to the
sweet heart
22,23. (S) The sweet heart interprets and processes the command from the web server according to
the command in the message.
24. (S) The sweet heart plays music

Alternative courses of N/A
events

Exceptional courses of ~ N/A
events

Year of the Gentleman

Released : September 11, 2008
Length: 48:41
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2241. Define Real Use Cases

13. Stop music

Use case Stop music

Actor Owner

Purpose Allow an option to stop the music which is playing now

Overview Stop music and move on to the another user interface such as music selection page
Type Primary and Real

Cross reference Functions : R1.4.1 R1.4.3

"u ou

Use Cases : "Select music”, “Change volume”

Pre-requisites All registration processes should be done and “Select music” use-case should be executed before.
Typical courses of (A) Actor, (S) System
events 1. (A) An owner presses the stop button(B on the screen shot) on the remote controller

2,3. (S) The remote controller generates and sends a message to the sweet heart
4,5. (S) The sweet heart interprets and processes the command from the remote controller according to the command
in the message.

6. (S) The sweet heart stop music

7,8. (S) The sweet heart generate and sends message to the remote controller

9,10. (S) The remote controller interprets and processes the command from the sweet heart according to the
command in the message.

11. (S) The remote controller updates the current page

A
o @ GrindingBeans m
Alternative courses of  N/A B @ soingwere

< @ Mixing ingredients together
events

) Dropping a cup of coffee

B
Exceptional courses N/A Jd o c % <) |
of events - |




2241. Define Real Use Cases

14. Change volume

Element Description

Use case Change volume
Actor Owner
Purpose Allow an option to change volume while it is playing a music
Overview Adjust volume to make a good coffee break
Type Primary and Real
Cross reference Functions : R1.4.1 R1.4.2
Use Cases : Select music”, “Stop music”
Pre-requisites All registration processes should be done and “Select music” use-case should be executed before.
Typical courses of (A) Actor, (S) System
events 1. (A) An owner changes the current volume(D on the screen shot) on the remote controller

2,3.(S) The remote controller generate message & send to the sweet heart

4. (S) The remote controller updates the current page

5,6. (S) The sweet heart interprets and processes the command from the remote controller
according to the command in the message.

7. (S) The sweet heart changes the current volume

A
Alternative courses of  N/A g Q9 cnEtn —
events \ i
) Dropping a cup of coffee
Exceptional courses N/A B —— @
of events el
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2242. GUI

- Register a remote controller

A
Register this controller @

B
(machine ID ]
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2242. GUI

- Change mode (1/2)




2242. GUI

- Change mode (2/2)




2242. GUI

- Save personal information

Save personal information
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2242. GUI

- Update personal information

Update personal information
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2242. GUI

- Order a cup of coffee

A B ““
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2242. GUI

- Make a cup of coffee




2242. GUI

- Remained materials information




2242. GUI

- Select music

Year of the Gentleman

Released : September 11, 2008
Length : 48:41
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2242. GUI

- Cancel ordered coffee (during making a cup of coffee)
S-Sileel vt
- Change volume

Grinding beans
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2243. Refine System Architecture

1. Drawing Deployment Diagram
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2243. Refine System Architecture

2. Drawing Package Diagram
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i CoffecGenerator
+boolean DoesMusicListyakd() +m_system to: String
+MakeACupOfCoffee(int Water, int Se, String Coffee)
+Abort W
+R eceiver(String system_to)
! +hotfyProgress()
Server System
CommandManager_WS DecisionManager
+m_command: List
+n_from; List +3tring ChooseCoffesToRecommend()
+n_data: List +String ChooseMuscToRecommed()
ﬂmupvetConmum(va msg, String from)
+int GetCommand(int
+5ring G«Sw:eoe«e(n index) CommandProcessor_WS
L oot e o
+ink Gt ount +Pr (it , String from,
+GanecateCommand(e command, String to, String data) s ‘ el Lo
Main_WS DataManager
= r— ™) +CoffeeDecsioninfo : Lit
+String RecvMessage(String from) +boclean IsSHRegetered(String machinelD)
+5tring Accessinternat(String to) +RegisterSH(String:
+5aveloghsg(String Error +bociean 1sRCRegetered(String relD)
+RegterRC(ring:
Birth, String offee)
), String offee)
MusicManager +String GetPersonainfo(int option)
+ResetSavedRec
+m_currentDir : String +SaveChosenCoffes(String chosenCoffes)
+m_musiList : Uist +SavellsarsDecision(int Water, int Se, String Coffee)
= CoD SavesChoseniusc(
Py + String ChosenMusic)
+5etCurDir(Sring curdr)
+5tring GetMusicList()
+Byte GatMusicFieData(String flename)
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1. Regist

Database Server : Actor

DataManager

CommandProcessor WS

CommandManager WS

er a coffee machine

OnlnitSystem() wil be invoked when the madhine is turned on.

This sequence diagram willstart from this function.

i

Main WS

Main SH

™ 6 ! Interpretviessage(msq, from)

3 UFmU;ssagE is REGISTER_SWEET_HEART] : isReg ¢

9 *[untilisReg

D)

ue] [If the message is REGISTER_SWEET_HEART] : isReq

10 : Query(sal)

g

chineID)

_SWEET_HEART] : GenerateC

11 [if the message

12 [if the message i

7 : ProcessCommand(command, from, msg)

to, data)

EGISTER_SWEET_HEART] :

to)

(to Main_SH)

Aresult message of registering the sweet heart on the eb server ﬁ

i

Main_WS and Main_SH are
connected to each other

1: InterpretCommandimsa, from)

3 [if the message is CDFFEE_MACHINE_TURNED_ON] : m_machinelD :

CommandProcessor SH

2: ProcessCommand(command, from, msg)

MachineInfoManager SH

equestiiaching

IdentificationNumber()

4 [if the message is HFEQMACHINEJURNEDJN] : GenerateC

5 [If the message is COFFEE_MACHINE_TURNED_ON] : SendMessage (msa, to)

A request message to register
(to Main_Ws)

the sweet heart on the web server ﬁ

b

Get the return message
from the web server

13 : InterpretCommandimsg, from)

Extract and interpret the return message
and then finish the process

14 : ProcessC

from, msq),

to, data)
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2. Register a remote controller

5] [ e s

WS, Main_SH and
Main_RC are connected to

each other

refRequesta J

from)

[T

20: from, msg)

Uza [ the message i REFI{TER_REMOTE_CONTROLLER] : RegisterARerioteController (nachineID, rclD)

22 [ the message is REGISTER_REMOTE_CONTROLLER] : GenerateComfrand(command, to, date)

230 REGISTER_REMOTE_CONTROLLER]

t0)

‘A notification message which indicates the end of process
(to Main_RC)

invoked when on
This sequence diagram wil start from this function.

Main RC

| 5 i I |

sRCRegistered

2 [isRegis false] : ShowPage(paget = registerpage)

GenerateCommand({command, to, datz)

[F

4 SendViessage(msg, to) B
A machine ID request message
(to Main_SH)

6: from)

oA roare pace neor

Ouner : Actor

Un  GenerateCommand (command, to, dats]

11 : SendMessage(msg, to)

A confirm message ¥
(toMan W5)

24 : IntepretCommand(msg, from)

L s  Processivessage (command, from, msg)

2 [

= confim)

Main_Wis, Main
conected to each

idatePagelnformation option, info)

H and Main,

Main_ s CommendWanager WS

Care
other

12; InterpretCommand(msg, from)

4’[-‘ 13 : ProcessCommand(command, from, msg),

[

Commenderocessor WS

DataManager

ered(rciD)

17 [Fthe memus REGISTER_RC_ON_DE]

18 [ the message is REGISTER_RC_ON_DE] ; SencMessage(msy, to)

‘Arequest message to invoke Register ARemateController
(to Main_sH)

UPDATE PAGE_INFO]

o)

to, data)

16 Query(sal)

Datebase &

ver : Actor
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3. Request a machine identification number

[

This sequence diagram starts when the Main_SH receives a reguest message
for machine identification number,

MachineInfoManager SH CommandProcessor SH CommandManager SH Main_SH

1: InterpretCommand({msg, from)

2 : ProcessCommand({command, from, msa)

3 [if the message is REQUEST _MACHIME_ID] : machinelD := F'.E|:|uEsﬂ'ﬂadﬁineIdenﬁﬁcaﬁunNumbér{:
4 [if the messagg i REQUEST_MACHIME_ID] : GenerateCnmmandEnrnmand, to, data)

5 [if the message is F‘.EQUEST_MACHINE'_ID] : SendMessage(msa, to)

A return message which contains machine ID >|::|
(to Main_RC)




18 the message s

19 0 the message

:U [Amoce e 1o e 0 i of coffe

% .....H ] o3
st ol
| |4 mode range to select musc:
2o —{uwuun

17: Processessage(commard, from, mag)

[
L
) CROERING COFFEE RESLLT] : Updatepageinformatonint oo

 SROERING_COFFEE RESUT): Saveirgredentalnfofite)

]M‘U

To_psIC,
MOCE_TO_MUSIC_MODE] : DY 19 Ge1is0r )

nmn-—nq Fﬁy_onn:m

271¢ = mesaage = GUANGE MODE TO_MUSIC_MODE] - Serdemsceion, )| |

(1o Man_RO)
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5. Save personal information

UserInterfaceManager

CommandManager RC CommendManager WS DataManacer

Database Server : Actor

Qwner : Actor

1 : Inputinformation(info)

Main_SH and Main_RC are
connected to each other

2: GenerateCommand(command, to, data)

3 : SendMessage(msg, to)

‘A saving personal information request message ﬁ

o
({to Main_Ws) ‘ 5 : ProcessCommand(command, from, msg)

6 [if the message is SAVE_PERSOMAL_INFOJ : SavePersonallnfo(Birth, FavoriteCoffee)
piy !
>

: 7+ Query(sal) :

! 4: InterpreiCommand(msg, from) |
: -
E U 8 [if the message is SAVE_PERSONAL_IMFO] : GgngrateCommand(command, to, data)

- U" 5 [if the message is SAVE_RERSONAL_INFO] : SendMessage(msg, to) L : :
_ U 10:: InterpretCommand(msg, from) : A save personal information result message ; :
' {to Main_RC) ' H

11 : ProcessCommand{command, from, msg)

12 [[f the message is UPDATE_PAGE_INFC] : undateP:agaInfurmauonﬁnt option, String info)
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6. Update personal information

Database Server : Actor
Qwner : Actor B

1: InputInformation(info}

Main_WS and Main_RC
are connected to
each other

2 : GenerateCommand(command, to, data)

-
3: SEndMESSEgE(LFLI to) -

*

4 : InterpretCommand(msg, from)

An updating personal information request message
(to Main_Ws)

I
U 5 : ProcessCommand{command, from, msg) o
I

6 [if the message is UPDATE_PERSOMAL _INFO] : UpdatePersonalinfo(Birth, Fa‘vnrm&cuffee)
- .
7 7 : Query(sql) 3

o
<
| 8 [if the message is UPDATE_PERSOMAL_INFO] : GemerateCommand{command, to, data)

-
- 9 [if the message is UPDATE_PERSOMAL_INFO] : SendMessage(String msg, String ta)
10 : InterpretCommand(msg, from):

-

11: ProcessCommand(command, from, msgA

2 [if the message is SAVEfPERSONALfINFd] : UpdatePagelnformation{int option, String infa)

An updating personal information result message
{to Main_RC)
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7. Reset saved records

(to Main_Ws)

U 5 : ProcessCommand(command, from, mlsg)
P

6 [if the message is RESET_SAVED_RECORP] : ResetSavedRecords()
-
-

UserInterfaceManager CommandManager RC Main RC CommandManager WS CommandProcessor WS DataManager
Database Server : Actor
Owiner : Actor | : | : : : :
1 [if m_mode is the néhnn mode] : PressButton{binid = RE_S_ET_SAVED_RECORD) H i Main WS and Main RC H H H E
— ! ! - - ' ' ' :
2} GenerateCommand(command, to, da_ta) H are connected to H H H H
Lt : H H H H
3: SEndMEssageHg, to) o 3 ' B B B E
Ly ! ! : ! :
A request message to reset saved records IT |_| ..... i 4: InterpretCommand(msg, ﬁ°m)= | H

7 : Query(sql)

il

<} H
8 [if the message is RESET_SAVED_RETORD] : GenerateCommand({command, to, data)

-
ﬁﬂf the message is RESEI'_SA\IED_RECGIRD] : SendMessage (String msg, String tg)

InterpretCommand(msg, fr@m)
-t :

11 : ProcessCommand(command, from,imsg} :

12 [if the messade ~_SAVED_RECORD_RESULT] : UpidstePagelnformation{int option, String info)

(to Main_RC)

A result message of initiailizing saved records IT '
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8. Order a cup of coffee

UserInterfaceManager UserinterfaceManager

Owner » Actor :
1 InputIinformation(String infoi_i_

2 : PressButton(int btnid)

3 1 isRemained : = ChedkRemainedIngred|ents()

4 [if isRemained is insufficient] : ShowPage(pageid = ERROR_PAGE)

N

5 [if isRemained is suffident] : ShowPage(pageid = COMFIRM_CRDER)




12 [f the message is

A request message to make & ap of coffee.
(k0 Mein_sH)

35 ¢ InterpretCommendimsg, Fom)

:_COFFEE]

17 e message & MAKE_COFFEE] : MakeACLpOCoffee(Water, S, Eoffee)

n_to}

4: TnterpretCommend(msg, from)

5 : ProcessCommand(csmmand, fiom,
Ll

8fifthe 15 MAKE_C

to, dats)

18 Gncoeansisze)
19 BobWater(Stze)

size, Craan), Suger)
— il
— il
1o, dats)

3 [ the message s MAKE_CORFEE] : Sendemsage(msg, (o)

A result message of maing  cup of coffee 1)
(i Main RC)
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10. Notify progress

This interaction diagram runs in the multi-thread environment.
At first, the thread like function will start a loop to call four below functions, GetStatusChange of each machine.

UserInterfaceManager CommandManager RC Main RC Main SH CommandManager SH CoffeeGenerator

GrlndMachlne Actor  Boiler : Actor Mixer : Actor  Dropper : Actor

Main_SH and Main_RC lodp until the coffes machine stops to make & @ cup of coffee )

are connected to
each other

1: Notification := GeiStamsChangeQ_
=

2 : MNotification : = GetStatusChange()

T

3 : MNotification : = GetStatusChange()

4 ; Motification : = GetStatusChange()

ol
e}

5 [if any notification exists] : GenerateCommand(command, to, data)

7 & [if any noﬁﬁcéaﬁon exists] : SendMessage(msg, to)

Il

InterpretCommand(msg, from)

i

L]
F

A notification message of the progress during the work
(to Main_R.C)

-
] :
8: ProcessCommand(comm:and, from, msg)

3 [if the messhgg is NOTIFICATION_FROM_SH] : UpdatePageInformation{int option, String info)

&
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11. Cancel ordered coffee

Main_SH and Main_R.C
are connected to each other

AR XX

UserinterfaceManage: CommandManager RC Main RC Main SH CommandManager SH CommandProcessor SH CoffeeGenerator
H ; ; ; ; ; ; GrindMachine : Actor Boiler : Actor ~ Mixer : Actor  Dropper : Actor
Owner : Actor E E E E E E : : : :

i 1:PressButton(binid = CANCEL) : : : : : : : : : :
: Ll 1 1 1 1 1 1 : ' : :
: 2: GenerateCommand{command, to, data): : : : : : H H H H
H 3: SendMessage{ngJ to) - , , , , , H H H H
: ol : : ! : : : : :
E A request message to cancel the wark 4: Ihterpreﬁjnmmand(msg frdlm) 1 1 1 1
H . (to Main_5H) . H H : 1 1 1
: - : 5 : PrgcgssCommand(command, from, msg) H i i : :
H | | | T & [if the message is CANCEL_CURRENT_WORK] : AbortwaorkandInitializeMachines() H H
H 1 | ; : - : \ | :
H : : : : o 7 : StopaAndInitialize) H H H
: : : : : 8 : StopAndInitislize) L : :
H 1 1 1 | i ™ ! !
: ' ' ' ' 9 : StopAndInitialize() I_,_I L :
: H H H H i T L H
: ' ' ' ' 10 : StopAndlnitializeQ I_I L

| | | | rI_I

H H H H L '

H H H 11 [if the message is CANCEL_CURRENT_WORK] : GenerateCommand(command, to, data)

1 1 ™

H | o :

12 [if the message is CANCEL_CURRENT_WORK] : $emdMessage(msg, to)
| -
- 13 : InterpretCommand(msa, from) ' A return message of canceling the work B‘

14 : ProcessCommand(command, from, msg) H (to Main_RC)

15 [if the mpssage is CANCEL_FINISHED] : UpdabePag'aInfurmaﬁanﬁnt option, String info)
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12. Select music

Main_SH, Main_RC

and Main_WC are
connected to each other

Commandanacer RC T i Main WS ‘ CommandManager WS MuscMaraoer Main sH ‘ [ s CommandProcessor sHi MusicPlaver
Owner : Actor : i :
1: PressButton(binid = SELECT) ; Vain_SH, Main_RC
; and Main_WC are
: connected to each other
2 [ the selected item is folder] : isdalid := DoesMusicListValid() :
3 [fisvald i false] : GenerateCommahd(command, to, data) ;
4 [isvalid is false] SEnJ’MLSsagE(msg, to) . |
Arequest message to obtain up-to-date music lists U 5% InterpretCommand(msg, from; |
(to Main_ws) :
L | 6 : ProcessCommand(command, from, msg) |
7 [if the command is GET_MUSIC_LIST] : SetCurDir (aurdir)
& [if the command is GET_MUSIC_LIST] : musicList : = GetMusictist()

Qﬁﬂﬁemmm% |\ssEr,Musxc,usr] GenerateCe to, data)
U 10 f the command is GET_MUSIC_LIST] : SendMessage(msa, to)

A return message of obtaining Up-to-date music lists
{to Main_RC)

‘ InterpretCommand(msg, from)

12:: ProcessCommand(command, from) msg)

13[f if MUSIC_LIST_RETURNED] : SetMusiclist{info)

14 the ftsqage i[MUSIC_LIST_RETURNED] : UndatePagelnformation(option, info)

15 [if the sefecked item is file] : GenerateCommand(command, te, data)

16 I the selecjed item s fle] ¢ to) ‘ ‘

13: InterpretCommand(msg, fron

L A t to transfer th flely U
Tedusst Missage fa hansler e muse e |18 : Processcommand(command, from, ms
(to Main_ws) H i

19 [ the command is TRANSFER_MUSIC_FILE] : fileData = GetMusicFieData (flename)

o ‘ | 20 [if the command is TRANSFER_MUSIC_FILE] : GenerateCommand (commard, te, data)
U 21 [ the command is TRANSFER_MUSIC_FILE] : SendMessage(msg, to)
A message which contains fle data and a play command ﬁ T )

{to Main_SH) ! 22 inerpretCommandiirsg, frin
{ProcessCommand(command, from, msg)

24if the command is PLA’

{ MUSIC_FROM_DATA] : PlayMusic(By te fileData, String info)
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13. Stop music

Owner : Actor

Main_SH and Main_RC
are connected to each other

1: PressButton{btnid)

CommandManager SH

: InterpretCommand(msg, fronh)

5 : ProcessCommand(command, from, msg) -

CommandProcessor SH MusicPlayer

o=

oo
| | 7 [if the message is STOP_MUSIC] : GenerateComng

nd({command, to, data)

ne

<t
10 : ProcessCommand{command, from, mag)

11 [if the

UserInterfaceManager CommandManager RC Main RC Main SH
P : GenerateCommand(command, to, data) E 3 ------ E
ol : 1
3: SendMessage(rr#gL to) L i
= o !
1 4.1
A request message to stop the music T '
: (to Main_SH) ; :
s s | »
s » s ]
i | 3 : InterpretCommand(msg, from)

8 [if the messagle_ii"s STOP_MUSIC] : SendMessage(msg, to)

A return message of stopping the music
(to Main_R.C)

]
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14. Change volume
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2245. Define Class Diagrams

RemoteContraller

CommandManager_RC

+m_command: List
+m_from: List
+m_data: List

+IntepretCommand(String msg, String from)

+int GetCommand(int index)

+5tring GetSourceDevice(int index)

+5tring GetData(int index)

+int GetCommandCount()

+GenerateCommand(int command, String to, String data)

MachineInfoManager_RC Main_RC
+m_machinelD: String refer to - - refer to
+m_rcID: String +5endMessage (String msg, String to)
— i1 +5tring RecvMessage(String from) 1
+boolean IsRCRegistered() +OnInitSystem()
+5etRCRegistered(boolean status)
+5tring GetMachineId() ]
refer to
d 1
UserInterfaceManager
+m_input: List
1 +m_mode: int
+mn_musicinfo: String
refer to +mn_musidlist; List

+m_volume: int
+m_remainedIngredients: String

+ProcessCommand(int command, String from, String msq)
+ShowPage(int pageid)
+HJpdatePagelnformation(int option, String infa)
+SavePagelnput{int pageid, String input)
+SetMode(int mode)

+int GetMode()

+SetMusicList{String info)

+SetVolume(int vol)

+nt GetVolume()

+PressButton(int binid)
+InputInformation(String info)
+SavelngredientsInfo(String info)

+boolean CheckRemainedIngredients()
+boolean DoesMusicListValid()

refer to

connected

to each other

connecteq to each other
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Class Diagrams

WebServer
CommandManager_WS
+m_command: List
+m_from: List
+m_data: List referto CommandProcessor_WS
41 tCommand(Stri , String fr
JthGr:}CemW\d(nz m)"w iy o) 1 +ProcessCommand(int command, String from, String msg)
+5tring GetSourceDevice(int index)
+String GetData(int index)
+int GetCommandCount() . L g . refer to
+GenerateCommand(int command, String to, String data) rofer i e
1
refer to 1 1
1
Main_WS MusicManager DataManager DecisionManager
+m_currentDir : S +CoffeeDedisionInfo : List
+Sen)d‘4esa9e(str'ng msg, String to) +m_musicList : LB:mg - +String O'uooseCoﬁ_‘eeToReoomnendO
+String RecvMessage(String from) = +boolean IsSHRegistered(String machineID) +5tring ChooseMusicToRecommed()
+String AccessInternet(String to) +String GetCurDir ) +RegisterSH(String machinelD)
+SavelogMsg(String ErrorMessage) +SetCurDir (String curdir) +boolean IsRCRegistered(String rcID)
+OnlnitSystem() +String GetMusicList() +RegisterRC(String reID)
+Byte GetMusicFileData(String flename) | | +SavePersonalinfo(Date Birth, String FavoriteCoffee)
+UpdatePersonallnfo(Date Birth, String FavoriteCoffee)
+String GetPersonalInfo(int option)
+ResetSavedRecords()

+SaveChosenCoffee(String chosenCoffee)
+SaveUsersDecision(int Water, int Size, String Coffee)
ChosenMusic)

+SavesChosenMusic(String
L 1
has 1 N\ has
0.." %71 has Gos
DecisionInfo Personallnfo Machinelnfo
+Coffee : String +Brth : Date +machinelD: String
+OrderedDate: Date +FavoriteCoffee : String +r¢ID: String

connected to ead other
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connected to e

Sweetheart

Main_SH CommandManager_SH
- - +m_command: List
+5endMessage(String msg, String to) refer to SmBirom et
+5tring RecvMessage(String from) +m data: list
+0nInitSystem() 1 1 -
+InterpretCommand(String msg, String from)
+int GetCommand(int index)
+5tring GetSourceDevice(int index)
+5tring GetData(int index)
+int GetCommandCount()
+GenerateCommand{int command, String to, String data)
1 1 refer to
1 refer to
MusicPlayer CommandProcessor_SH
1 | A
+ChangeVolume(int vol) +m_machinelD
+5topMusic() o refer to +ProcessCommand(int command, String from, String msg)
+PlayMusic(Byte fileData, String info) i | refer to
1
1 referto 1 referto 1 1 1
1
MachineInfoManager_SH IngredientManager CoffeeGenerator
+m_machineID: String +m_remainedIngredients: String | [ +m_system_to: String
+m_rcIDs: List
- +CheckRemainedIngredients() +HvakeACupOfCoffee(int Water, int Size, String Coffee)
+5tring RequestMachineldentificationMumber () +AbortWorkAndInitizlizeMachines()
+RegisterARemoteController(String machinelD, String rcID) +RegisterMotificationReceiver(String system_to)

+MotifyProgress()




2246. Define Database Schema

Personallnfo

Birth Date

FavoriteCoffee  String

Personal Information.

These records stand for saving users’ preferences and birth information
to recommend a cup of coffee and a music which will be played during
the coffee machine is working.

DecisionInfo
Name Type

Coffee String
OrderedDate Date

Machinelnfo

machinelD String

rcID String

Decisions.
These records stand for saving users’ decisions such as a ordered
coffee to recommend more favorable coffee adaptively.

Machine Information.

These records stand for saving machines’ and remote controller’s
information. The system matches and links the coffee machine and a
remote controller by using the records to make a connection between
the certain coffee machine and the specific remote controller




