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As-Is Model a\&

* Model may already exist or may need to be developed

* Capture as-is model to identify capabilities and limitations of the as-is
system and reuse opportunities for the to-be system

* Dishwasher reference example validated data sources
* Dishwasher specification
e Dishwasher operator’s manual
e Other design documentation
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Model Organization

pkg [ Model Organization ]fl

1-Dishwasher Context-as-is

L |
2-Structure 8-Dishwasher
|
1-Requirements
J-Use Cases
|
—| 2-Structure
4 Behavior
A
_| J-Behavior
S5-Parametrics

;

B-Input-Output Definitions

L

7-Value Types
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Dishwasher Requirements

req [ Dishwasher Requir&m&nts])

o

wreguirements

R = Dishwasher
Specification

Dishwasher Requirements Table

«reguirements wreguirements

wrequirements

Interface Requirements

Functional Requirements

Performance Requirements

wreguirements
Power IF

ld="6.3.1"
Text = "The system reguires
110 VAC power."

wreguirements
Water Input IF

wreguirements
Water Qut IF

wrequirements

User IF

id

wreguirements
Wash

wrequirements
Dry

Id="6.21"

Text = "The system shall
automatically wash a reference
load of articles with size,
shape, and material as
specified in Table 1.

arequirements
Physical Requirements

i

wrequirements
Capacity

wregquirements
Size

wrequirements
Weight

ld="611"
Text = "The system shall
weight less than110 pounds”

T

wreguirements
Noise

wreguirements
Cycle Time

Id="6.4.2"

Text = "The Dishwasher shall
clean a reference load in less
than 2 hours under the reference
conditions. "

VerifiedBy = TV erify Cleanliness

wrequirements

Energy
Consumption

wreguirements
Water Usage

Id="6.4.4"

Text = "A complete normal
clean cycle shall not use
more than 5 gallons of
water."

wrequirements
Specialty Requirements

arequirements
Cleanliness

T

d="645"

«requirements
Reliability

wrequirements

Safety

Text = "The dishwasher shall
achieve a sanitation level of Smin
for the reference load under the
specified conditions.”

VerifiedBy = T4V erify Cleanliness

wreguirements

wreguirements

wrequirements
Styling

Maintainability Production Cost
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Top Level BDD

bdd [ Context Level BDD ] J

eblocks
User

sblocks

eblocks
Service Person

Dishwasher Context ™
wsystem of interests wblocks
sblocks Re=zidence
Dishwasher
ablocks wblocks wblocks wblocks
Water Source Power Source SEewer In=stallation Frame
wblocks
L il |
Utility
values
cost
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Dishwasher IBD
System Context

ibd [Block] Dishwasher Context| System Context ],J

20

STRATEGIES

. : Dishwasher : Residence
- rondrolif electrical power if 4 : Power Source
Control Input Electrical Powier
Air Air
. status if ir if
Status air i | —i——
etergent | water source i .
> det tif t if = Water Source
Detergent Water
Article Article ¥ ke o , —
waste : Watar
noise if frame if = : Installation Frame
n Load

Acoustic Noise
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|/O Definitions

bdd [ Input-Cutput Definitions ]J_J

=

Context Level

wblocks
Water

Define items that flow as blocks or signals. These can be used to type the item
flows on the internal block diagram and the pins on the activity diagram Signals
can be used on transitions on state machines.

eblocks
Detergent

wexternals
Article

i

T

Dish

wexternals

wexternals
Pot

wexternals
Utencil

wblocks wblocks
Force Acoustic Noise
eblocks
Load
wignals asignals
Control Input Status

awblocks
Electrical Power

wblocks
Air

Valles

temp : °C
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Dishwasher Use Cases

uc [ Operational Use Cases])

il

Dizshwasher

-]

Context Level

Load-Unload
Dizhwasher

wincludes

2L

Residence

Clean Articles
User \"“"1-—-_____-—--""'/

~ " Maintain

Dishwasher

Service Person

=

Actors are allocated to

blocks with same name.
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Activity Diagram

_.oad/Unload Dishwasher

act [ Load-unload Dishwasher ]

\ P ~ I
7. !
iz i
!
!

ablocks asystem of intereste
User = «blocks =
Dishwasher-physical
|
[power=off]
" § : Open Door 1
X 4

T~ : Provide
9‘ Access

/
\
A

[ : Store A
al:‘ Detergent 1
- \

|

¥
in ﬂ + Store Article

out
{} =min staring
cleanliness level {} =min ending
cleanliness level

I[:In 3€]

R —

+ Close Door

®

:J]j : Set Mode
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Activity Diagram
Clean Articles

("act [ Clean Articles ]
ablocks Q «gystem of interests Q wblocks Q
User «blocks Residence
Dishwasher-physical
|
[door closed] Electridal Power
I A e . {stleam} oo
o P h : Distribute : Provide
| : Select Start il _"Hq Electrical Power 4[‘ Electrical Power
L Power Onl, Electrical Power \
| ) {stream} )
|
| Water
| [time] delay td]  an {5"&5 ™ (‘Provide Water
{stream}
| Wash
wagte : Water
|" : Unfill i treamE‘}.- : Drain Water
\ th waste | Water \
) {atream} ’
) oY ) Water
|" : Fill tream} : Provide Water
th Vater
{stream}
PR S—
| : Rinse
wagte : Water
|' = Unfill treamlj}- : Drain Water
\ th waste : Water \
i {stream} ;
. A
|' : Dry
_ th
I
. "
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Dishwasher

Black Box Specification

bdd [ Dizhwasher Black Eh:l:-c]J

wsvstem of interests
ablocks

Dishwasher

references
- Water
 Article
: Air

valles
cycle : Current Cycle
cycle time
energy efficiency
noise level
size
water consumption
weight

washi)

ringei}

filliy

set mode()
unfill{y

store article()
dry(}

manage faultz(}
digtribute electrical power()
provide access()
store detergent()

Rl i electrical power if

status if _
air if

etergent if

rticle if

pise if

water source if

sewer if

frame if
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State Machine
Dishwasher States

stm [DperatinnalStates]J

do / Provide Access

L

g

Mode Select / Set Mode

! Store Detergent

Close Door Open Door
Closed
( Wait )
Fower On Power Off
Cleaning

by

?Finish

Wait

h entry / Determine Next Cycle j

Filling
do / Fil
exit !/ Set Cycle

Unfilling

do / Unfill
exit / Set Cycle

Spraying

Washing | Rinsing

do / Wash do/ Rinse
exit / Set Cycle exit / Set Cycle

Drying

do/ Dry
exit / Set Cycle
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System Physical Breakdown o=

bdd [ Dishwasher Breakdown ]_J
«=ystem of interests
«blocks
Dishwasher
«zystem of interests
«blocks
Dishwasher-physical
sblocks sblocks i ;:::icr:: P:ubgaf:g
Control Panel Processor I Supply
wblocks «blocks T T T T
Enclosure Basin | | | |«a|||:| aten
“:::."e-nsr:%;_ ..thErEIEr::;E':t coocaies | | | S T 4 uletck» -
estores © Air «stores :Water Air Vent Water Heater ir Temperature Sensor
ablocks ablocke asoftwares l l softwares heat water()
i block: block:
Digplay | |Input Control E = | | - = ks
Controller Infterface SW i
I [ Air Heater
ablocks | «allotates
ablocks BEpET Rack E| |
xdllocates
o | | «blockn sblocks
wblocks Heater Switch Water Temp Sensor
Dispenser, asoftwares I | asoftwares 4]
references ssoftwares .
y ’ block wsoftwares wblocks
ablocks ablocks R e > ablocks Motor ablockn i
Maonitor Water Level Sensor
Door Latch Lower Rack Status Mgr Water Inlet Valve
* 3‘(
r— el ablocks xhardwares ablocks
«blocks i
Door Gasket Article Upper Spray Arm = Drain Valve
values
Fiocks cleanlinenss level
2 contaminate binding strength ablocks
R size e Dispenser Valve
material : Materialkind Lower Spary Arm
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System Interconnection

ibd [Block] Di physical [ Di Interconnection | ]
: Processor
| asoftwares | | asoftwares i1
| ws0ftwares | wsoftwares | By | power i
System Level : Monitor l : Controller | < gEawen Supply — []
(| 1 I, - Electrical Power Electrical Power
wsoftwares |
: Control Panel : Status Mar |
(L —= N
ntrol in if-1 == = —_|— A N E =
- - : Input Control | xsoftwares }—1| Heater Switch -
Control Input l— -
. " LR S ; < : Air Temperat Sensor
status out if-1 | | Sensor Signal
a4 : Display »
r Status [S—— ] ‘ | Control Signal
| -
| L
| Control Signal
. |
: Dispenser |
E—— ‘ |
dispenser if-1 | wstores | | . - Motor
N Y | . >
Detergent | .Detergentl (] Control Signal

v -
Det t ) ry : Basin
slergan W Control Signal Sensor Signal Walar st

A . = ===
A\ S Son ‘ :e.:‘trnrte» < : Water Inlet Valve ]
~ Cdntrpl Signal | B Water Water
e : Dispenser Valve I::Water Level Sensor -
CllE Water Temp Sensor
Sensor Signal l ' d '—_‘

Blue designates
mechanical
interface

g |
: Water Heater _‘ T it
> > : Drain Valve - d
b — — — — . ater
Detergent Water
: Door :Enclosure : Air Vent
: Door Latch
door if-1
[]— : Insulation
v
Water
: Door Gasket
il v
Water
Article : Upper Rack
- [— . _4_* : Upper Spray Arm
S |+ Article [7] | Water
article if-1 Articke .
L Article
Y : Lower Rack
Article = = e .
» | : Article [1] [ : Lower Spary Arm
— Water
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Activity
Wash

(‘act [ Wash]

-
wsoftwares [ ) «blocks [} wblocks [} wblocks = «blocks [} wblocks [} «hardware» [ ) wblocks [ ) wblocks [}
ablocks Motor Dispenser Dispenser Valve Basin Water Heater ablocks Lower Spary Arm Upper Spray Arm
Controller Pump
:Command |

Motor Cr

i :provide | Torque
: Current Cycle |> %E‘ Torque

e
/i:]' : Spray Water out
[P T— (controlOperators | Detergent N P j; |
[ : Store e : Control | : Store Water [
‘ Detergent L Dispenser H‘E‘

Valve Position

at (cycle
time)

B a a e "\ out : Water e
: Heat Water P in: Waﬂ : Pump Water ;j : Spray Water
in * eated b \

open-close «stores
wstores e ater
: Detergent :
: Command

Valve Position open-clofe

Valve is open
if in wash cycle
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U f. | |
("act [ Unfil 7
wsoftwares Q wblocks g wblocks Q wblocks Q whardware» Q wblocks Q
ablocks Water Level Sensor Maotor Basin ablocky Drain Valve
Controller Pump
Current Cvcle [« Command Matar Crbd Wotoy Cmd | : Pravide Torgue
Motor Torque
\ \ Tergue —_— ok
Level Sensor Signal - Store Water WWater in:Water” . pump Water | in : Vvatér - Control Valve | out: Water wblocks
>|:| - [R— Position waste : Water
\ out : VWatgr | {stream}
s e ) rain Valve Position Cmd
LevelfSensor Signal| « sense Water
: Current Cycle }_%I 4[‘ Level wstores
Level Sensor Signal
[ :Command
HE‘ Valve Position
Seslet G | Drain fahve Position Cmd
J
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Parametrics
Cleanliness Analysis

bdd [ Cleanliness Analysis EIDD]/J

o
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ablocks
xanalysis»
Cleanliness Analysis

par [CI&ﬂnIinessAnaIysis]J

wconstraints

Cleanliness Analysis Equations

COnSIRINLS

{=zanitation level=f{wash prezsure, wash temp, wash time, solvent strength, particulate binding strength, article material)} |

water pressure

wash time : Minutes
sanitation level

water temp

solvent strength
particulate binding strength
article material

parameiers

xconstraints

: Cleanliness Analysis Equations

{;J eblocks

—— B soa : Dishwasher Context _:
! |
| : Dishwasher-physical |
' |
[ ' : Article |

|
l cleanlinenss level wequ ||L
|
2 quals

| | | contaminate binding strength |
| I

:‘ sanitation level

:‘:articulate binding strength

‘ material : MaterialKind |
]

: Dispenser

'_: D_f.ltergegt |

:‘ article material

| strength |

]

: Basin

| :water

:‘ solvent strength

| temp:°C

| pressure

:‘ water temp

[ —

:‘ water pressure

:‘ wash time

i
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