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Robert Martin's Coffee
Maker Case Study

CSCl 5310/4930

Mark IV Coffee Maker

* A series of coffee makers (Mark V will come out
eventually)

* Makes up to 12 cups of coffee at a time

* Warmer plate keeps the pot warm for extended
time

1.  Put coffee grounds into the filter and slide
the filter in

2. Pour up to 12 cups of water in the water
strainer and press Brew button

3.  Water is heated until boiling

The pressure of the steam forces the water
to be sprayed over the coffee grounds

5. Coffee drips through the filter into the pot
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Non-functional Properties

What else should we consider when designing software for this coffee

maker?

Mark IV Hardware API

* Heating Element for the boiler
* Can be turned on and off

* Heating Element for the warmer
plate
* Can be turned on and off

* Sensor for the warmer plate
* Pot empty
* Pot not empty

* Warmer empty (pot has been
removed from the warmer)

* Sensor for the boiler
* Boiler empty
* Boiler not empty

* Brew button with indicator light
* Starts the brewing cycle
* Lights up when brewing is over

* Pressure-relief valve

* Opens to reduce pressure in the
boiler, which stops the flow of
water to the filter

* Can be opened or closed

https://cs.slu.edu/~holdenerea/fall2019/csci5310/activities/coffeeMakerCaseStudy/CoffeeMakerAPl.java
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Design the Software

* Class diagrams
* Sequence diagrams
* State machines

Traditional Object Oriented approach

Search for nouns in the problem and model them with classes (focusing on
electronics that need to be modeled)

Search for verbs in the problem and model them as class behaviors
(functions)

Describe relationships between classes
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Partitioning based on hardware
instead of behavior

Vapor classes

Imaginary abstraction

God classes
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Focus on the problem instead of details

* Problem: how do you make coffee?
* Pour hot water over the coffee grounds (HotWaterSource)
* Collect the resulting liquid in some kind of vessel (ContainmentVessel)

* What behavior of HowWaterSource can we capture in software

* Boiler, valve, boiler sensor

* Heat the water, deliver it over the coffee grounds to ContainmentVessel
* What behavior of ContainmentVessel can we capture in software

* Warmer plate, warmer plate sensor,
* Keep coffee warm, monitor if there is any coffee left in the vessel.

What is the association between Hot Water
Source and Containment Vessel?

HotWaterSource ContainmentVessel

¢

o/

HotWaterSource ContainmentVessel
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The User Interface class

* Need a way for a human to interact with the system
* Listen for commands from a human
* Report status to humans

e Hardware used:
* Button
* Light

Use Case 1: User pushes brew button

1:IsReady IsReady
User ; HotW ater User . HotWater
Interface - Source Interface Source
3:Start
Containment Containment
N Vessel —_— Vessal
ZisReady IsReady
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Use Case 2: Containment vessel is removed

la:lsReady
User ' HotWater
Interface Source
da Start
1b: Pause
2b: Resume
Contamment
N Vesse|
Za:IsReady

Use Case 3: Brewing complete

2c: Done
e
1alsReady
User x HotW ater
Interface " Source
3a:Start
1b: Pause
2d: Done T 1o DoneL T .
o Conlainment
= Vesse|
vesse| -
2a:lsReady 1d: Done
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Use Case 4: Coffee all gone
Shut off the light when brewing is complete AND the empty pot is placed on the plate
2e: Done
e
1a:lsReady
User — HotWater
Interface —_— Source
3a:Start
2d: Done T T1e: Complete 1c Dnnal ;E ::Js:fne
Containment
. Vessel .
2alsReady 1d: Done
—
4a Start
Design Artifacts
Abstract Model CoffeeMakerAPI

CoffeeMakerAPI.java for
communicating with the hardware
User Interface i devices

Source

Where does the Abstract Model belong?
Where does CoffeeMakerAPI belong?

Contal nment
Vessel
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Coffee Maker Case Study SA Concept Map

* |dentify connections between today's case study and various topics
we covered in class this semester

* Example: Coffee Maker Case Study showed the limitation of object
oriented modeling approach

showed

Coffee Maker Case Study Limitations of OO Modeling

Coffee Maker Case Study

* Showed limitations of 0O Modeling

* Highlights use of components and connectors

* Shows dependencies between components

* Converts use cases to collaboration diagram

* Shows importance of NFPs

* Gathered requirements as part of Software Architecture analysis
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Focus on the problem instead of details

* Problem: how do you make coffee?
* Pour hot water over the coffee grounds (HotWaterSource)
* Collect the resulting liquid in some kind of vessel (ContainmentVessel)

* What behavior of HowWaterSource can we capture in software

* Boiler, valve, boiler sensor
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The User Interface class

* Need a way for a human to interact with the system
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Focus on the problem instead of details

* Problem: how do you make coffee?
* Pour hot water over the coffee grounds (HotWaterSource)
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Focus on the problem instead of details

* Problem: how do you make coffee?
* Pour hot water over the coffee grounds (HotWaterSource)
* Collect the resulting liquid in some kind of vessel (ContainmentVessel)

* What behavior of HowWaterSource can we capture in software

* Boiler, valve, boiler sensor

* Heat the water, deliver it over the coffee grounds to ContainmentVessel
* What behavior of ContainmentVessel can we capture in software

* Warmer plate, warmer plate sensor,
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The User Interface class

* Need a way for a human to interact with the system
* Listen for commands from a human
* Report status to humans

e Hardware used:
* Button
* Light
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Use Case 4: Coffee all gone
Shut off the light when brewing is complete AND the empty pot is placed on the plate
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e
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Focus on the problem instead of details

* Problem: how do you make coffee?
* Pour hot water over the coffee grounds (HotWaterSource)
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* Boiler, valve, boiler sensor
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The User Interface class

* Need a way for a human to interact with the system
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Use Case 2: Containment vessel is removed
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Use Case 4: Coffee all gone
Shut off the light when brewing is complete AND the empty pot is placed on the plate
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e
1a:lsReady
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* Example: Coffee Maker Case Study showed the limitation of object
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Coffee Maker Case Study Limitations of OO Modeling

Coffee Maker Case Study

* Showed limitations of 0O Modeling

* Highlights use of components and connectors
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* Shows importance of NFPs

* Gathered requirements as part of Software Architecture analysis
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2. Pour up to 12 cups of water in the water
strainer and press Brew button

3.  Water is heated until boiling

The pressure of the steam forces the water
to be sprayed over the coffee grounds

5. Coffee drips through the filter into the pot
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Non-functional Properties

What else should we consider when designing software for this coffee

maker?

Mark IV Hardware API

* Heating Element for the boiler
* Can be turned on and off

* Heating Element for the warmer
plate
* Can be turned on and off

* Sensor for the warmer plate
* Pot empty
* Pot not empty

* Warmer empty (pot has been
removed from the warmer)

* Sensor for the boiler
* Boiler empty
* Boiler not empty

* Brew button with indicator light
* Starts the brewing cycle
* Lights up when brewing is over

* Pressure-relief valve

* Opens to reduce pressure in the
boiler, which stops the flow of
water to the filter

* Can be opened or closed

https://cs.slu.edu/~holdenerea/fall2019/csci5310/activities/coffeeMakerCaseStudy/CoffeeMakerAPl.java
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Design the Software

* Class diagrams
* Sequence diagrams
* State machines

Traditional Object Oriented approach

Search for nouns in the problem and model them with classes (focusing on
electronics that need to be modeled)

Search for verbs in the problem and model them as class behaviors
(functions)

Describe relationships between classes
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WarmerPlate
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BoilerSensor

BoilerHeater

PlateHeater

PlateSensor

I_é_l

Heater

Sensor

Sample Design

Partitioning based on hardware
instead of behavior

Vapor classes

Imaginary abstraction

God classes
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Focus on the problem instead of details

* Problem: how do you make coffee?
* Pour hot water over the coffee grounds (HotWaterSource)
* Collect the resulting liquid in some kind of vessel (ContainmentVessel)

* What behavior of HowWaterSource can we capture in software

* Boiler, valve, boiler sensor

* Heat the water, deliver it over the coffee grounds to ContainmentVessel
* What behavior of ContainmentVessel can we capture in software

* Warmer plate, warmer plate sensor,
* Keep coffee warm, monitor if there is any coffee left in the vessel.

What is the association between Hot Water
Source and Containment Vessel?

HotWaterSource ContainmentVessel

¢

o/

HotWaterSource ContainmentVessel




11/20/2019

The User Interface class

* Need a way for a human to interact with the system
* Listen for commands from a human
* Report status to humans

e Hardware used:
* Button
* Light

Use Case 1: User pushes brew button

1:IsReady IsReady
User ; HotW ater User . HotWater
Interface - Source Interface Source
3:Start
Containment Containment
N Vessel —_— Vessal
ZisReady IsReady
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Use Case 2: Containment vessel is removed

la:lsReady
User ' HotWater
Interface Source
da Start
1b: Pause
2b: Resume
Contamment
N Vesse|
Za:IsReady

Use Case 3: Brewing complete

2c: Done
e
1alsReady
User x HotW ater
Interface " Source
3a:Start
1b: Pause
2d: Done T 1o DoneL T .
o Conlainment
= Vesse|
vesse| -
2a:lsReady 1d: Done
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Use Case 4: Coffee all gone
Shut off the light when brewing is complete AND the empty pot is placed on the plate
2e: Done
e
1a:lsReady
User — HotWater
Interface —_— Source
3a:Start
2d: Done T T1e: Complete 1c Dnnal ;E ::Js:fne
Containment
. Vessel .
2alsReady 1d: Done
—
4a Start
Design Artifacts
Abstract Model CoffeeMakerAPI

CoffeeMakerAPI.java for
communicating with the hardware
User Interface i devices

Source

Where does the Abstract Model belong?
Where does CoffeeMakerAPI belong?

Contal nment
Vessel
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Coffee Maker Case Study SA Concept Map

* |dentify connections between today's case study and various topics
we covered in class this semester

* Example: Coffee Maker Case Study showed the limitation of object
oriented modeling approach

showed

Coffee Maker Case Study Limitations of OO Modeling

Coffee Maker Case Study

* Showed limitations of 0O Modeling

* Highlights use of components and connectors

* Shows dependencies between components

* Converts use cases to collaboration diagram

* Shows importance of NFPs

* Gathered requirements as part of Software Architecture analysis
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