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Project Overview

I
* Purpose

e Decouple Software from Hardware
* Facilitate Mass Product Testing

* Method
* Create networked virtual appliances
* Provide scripting capabilities

 Facilitate easy access through web accessible front
end




System Architecture

'd hYd =

/)

| ’:;//‘

-
e
~

Internet

E—

-
-

"y
Y
k1

hN AN s

LS

Physical Appliances

/ Virtual Appliance

Config Whirlpool
Files Web API
] Whirlpool

. . Server
Simulation
[Conﬁgurator Engine }
Script
: cheduler
[ Files J Front end "'—"'

User

Virtual Appliance

b
‘ The Capstone Experience Team Whirlpool Alpha Presentation 3




1/3

Example Appliance: Washer

<root=
<Device ID="1" Name="W
<Messages=
<Mossage ID="1" Mame="PublishStatus" MessageType="Internal"s]
<HeaderPacket /=
Publish System Status
</Message=>
<Message ID="2" Mame="PublishCycleSelected" MessageType="Internal"=>
<HeaderPacket /=
Publish Cycle Selected
=/Message>
</Messages=

sher'>

sher" DisplayName=

<DeviceSettings>
<SeriglPortSettings /=
<Wi-FiSettings />
<ArrayentSettings /=

</DeviceSettingss>

<Commands=
<HeartBeatCommand ID="(" Name=
<RequestCommands=>
<Command ID—“l" Ndme—"pOwPf”M” CommandType=" 'Dmmnnd ‘Event" API="" Opcode="" PaylLoad="" Length="" IsFeedback="" CommandDelay="" IsFragmented=""/=
<Command ID=" 5 CommandType=" / API="" Opcode= PaylLoad= Length="" IsFeedback="" CommandDelay="" IsFragmented=""/>
<Command ID=" |t“ CommandType="Command/Ev hmt" API="" Opcode="" PaylLoad="" Length="" IsFeedback="" CommandDelay="" IsFragmented=""/>
</ReguestCommands=>
<ResponseCommands>
<Command ID “1“
<Command ID='
</ResponseCommands=>
=</Commands=>

=t" CommandType="heartbeat" APi="" Opcode="" Payload="" Length="" Interval="1000"/>

nt/Fee
nt/Fe

<" API="" Opcode="" PaylLoad="" Length="" IsFeedback="" CommandDelay="" IsFragmented=""/>
k" API="" Opcode="" PaylLoad="" Length="" IsFeedbac " CommandDelay="" IsFragmented=""/=>

=CycleStates=
<CycleState ID="1" CycleStateName="
<CycleState ID="2" CycleStateName=
<CycleState ID="3" CycleStateName="Spin" CommandType="Fe
<CycleState ID="4" CycleStateName="Drain" CommandType= Fkk\ o
<CycleState ID="5" CycleStateName="Rinse" Commandlype="Feed nuk-uo
=/CycleStates=

and" API=
and" API="
4" API="
mand" API=
mand" API="EE"

<="1" Duration="300C
1" Duration=

111” CommandType="

22" Payload="10B200C
2" PaylLoad="1C
PaylLoad="1C
' PayLoad="10
Opcode="22" PaylLoad= ”lHF;HHHFF

G1E" Length="806
E" Length="8

' IsFragmented=
)" IsFragmented=
E" Length="0 S 1" Duration="6000" IsFragmented=
JLE" Length="00BF" IsFeedback="1" Duration= 0" IsFragmented
GOLE" Length="000F" IsFeedback="1" Duldtlon—”ﬂnnﬁ” IsFragmented=""/>

" CommandType=

</Device=
</root=>
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Example Script File

=root=
<Device ID="1" Name="Washer" DisplayMName="wWasher">
<ActionStates=

<Actions Type="CycleState" ID="1" Name="Fill" Duration="600E" /=
<Actions Type="CycleState" ID="2" Name="Wash" Duration="2000" />
<Actions Type="CycleState" ID="3" Name="Spin" Duration="3000" /=
<Actions Type="CycleState" ID="4" MName="Drain" Duration="4000" /=
<Actions Type="CycleState" ID="1" Name="Fill" Duration="6000
<Actions Type="CycleState" ID="2" Name="Wash" Duration="2000" />
<Actions Type="CycleState" ID="3" Name="Spin" Duration="3000" /=
<Actions Type="CycleState" ID="4" MName="Drain" Duration="4000" /=
=/ActionStates>
</Device=
</ root=
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Spin Sun Feb 16 12:08:24 EST 2014
Drain Sun Feh 16 12:08:2% EST 2014
Drain Sun Feh 16 12:08:26 EST 2014
Drain Sun Feb 16 12:08:27 EST 2014
Drain Sun Feh 16 12:08:28 EST 2014
Fill Sun Feh 16 1Z:08:29 EST 2014
Fill Sun Feh 16 1Z:08:30 EST 2014
Fill Sun Feb 16 12:08:;31 EST 2014
Fill Sun Feh 16 12:08:32 EST 2014
Fill Sun Feh 16 12:08:33 EST 2014
Fill Sun Feh 16 1Z:08:34 EST 2014
Wash Sun Feh 16 12:08:3% EST 2014
Wash Sun Feh 16 12:08:358 EST 2014
Spin Sun Feh 16 12:08:37 EST 2014
Spin Sun Feh 16 12:08:38 EST 2014
Spin Sun Feb 16 12:08:;39 EST 2014
Drain Sun Feh 156 12:08: 40 EST 2014
Drain Sun Feh 16 12:08:41 EST 2014
Drain Sun Feh 16 12:08:42 EST 2014

Simulation Output

Ox 0OD0EDDOOFERZ221 0D2000FF39001E
OxOO00EDOOCFESZ21 0E2000FF39001E
OxOO00EDOOOFEGZZ21 0E2000FF32001E
OxOO00EDOQOFEGZ21 OE2OOOFF32001E
OxO000EDOOOFESZ21 OE2000FF39001E

OxOOR0EDOOOFERZ21 0B2000FF320A1E

0x0000EDOOOFESZ21 0B2000FF32001E

0xQOD0EDOOOFESZ21 0B2000FF32001E

Ox 0OD0EDDOOFERZ221 0B2000FF39001E

OxOOR0EDOOOFERZ21 0B2000FF320A1E

0x0000EDOOOFESZ21 0B2000FF32001E

0xQOO0EDOOOFERZ21 OC2000FF32001LE

Ox 0000EDDOOFERZ221 0C2000FF39001E

OxOOR0EDOOOFERZ221 0D2000FF320A1E

0x00D0EDOOOFESZ21 0D2000FF32001E

OxQOO0EDOOOFERZ21 0D2000FF32031LE
OxO000EDOOOFESZ21 OE2000FF39001E
OxOO00EDOOCFESZ21 0E2000FF39001E
OxOO00EDOOOFEGZZ21 0E2000FF32001E

3/3

Drain Sun Feb 18 ;E:GBJ4S_EST 2014 o Qx0OO0EDOQOFESZ2]1 DE2Q00OFF3200L1E
Cycle Name _
Data packet (hexadecimal)
Time Stamp
b
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Front End Wire Frames

Tithe

OO R [Frmmmpizon [

The fret 4 appliances
listed will be setup by
detautt They will usa a

Informaticn Select defautt Config and AF1
fike specificaly buill foe
E each appliance. An
authorized user shoukd
e aibk 1o edifichang e
detaul fles
Informaticn Select

Information Selact

Information Select

Add Appliance (Filatype must be * XML")

Configuration File AP File
File Path_. [ Browse | [ FilePath_. [ Browse | [ Upload |

& Add another appliance

Connected ]|
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Front End Wire Frames

Title

G o ‘n | hittp: . miy url.com

5y

W a default appliance was
added it would be listed
belcw the Diryer in a similar
fiarm

If & custom appliance was
added. ils display narme wil
be a concatenation of the
dafinad nama in the config
file and a “custame” tag

For example:
*MAME - Custom X* “‘1
¥ will represent a number

which increasas for each
cusioma appliance.

Scri . )
[ File Path._.. | [ Browse | - 1 |4
[ File Path._.. | [ Browse | SR
[ File Path.... | [ Browse | -lj+
& Add another script

Smart Appliance Identification Upload

SAID List #of SAIDs Needed
File Path.... | | Browse |

Submit

By default there will be
one saript upload section
with the option to add
additional soipl files. In
this examgpbe thare will be
4 Dryars and 3 different
scnpls. 2 Dryers will be
following the same script

Cne SAID & needed par
appliance. In this
axamphs the number of
SAIDs neadad is 4
e S e ara
simulating 4 unis. If
another appliance was
listed with 2 scnpts and
1 unit per script, then we
would want & SAIDs

Connected

D
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Front End Wire Frames

Title
G e ‘n' |hl1p:.'.‘www.m:.rurl.com | \b
[T | Start Simulation ‘
em Two Dryer 1
(@) Power Bution D Time (" Button 1 Y Bution2 Y Button 3 )
tem Three Button Sensing...
30 Sec
= Connectivity Button
Button
Hem Four
Htem Five Dryers z-3
Power | Button m Time ' Butten 1 \T/_Bum EY Button 3_\
(= ON (O Off Bution Dirying...
Connected | Bution 55 Sec
(= ON () Off Button
Dryer 4
Power | Button m Time (" Button 1 Y Buttan EY Button 3
@ ON () Off Butten Sensing Camplate...
Connected | Button Done Claths Dry..
Cycle Complate.
() ON (O Off Button
Connected ﬁ
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Mitigated Risks

v'Lack of Java experience
= Got book on Java, will read as needed
= Online tutorials

v'No existing simulation package
= Start design early
v'Large project scope
" Break it into parts with the client; prioritize

v'Current APIs in .Net
= Search with Google for best way to translate




What’s left to do?

* Interface with Whirlpool servers

e Control system via the front end

* Run multiple simulations in parallel

* Generate more comprehensive scripts
* General testing and debugging




