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The Elevator Project

Build a complete working xtUML project

Demonstrate practical analysis and modeling techniques
Highlight good and bad in the development environment
Build GUI, equipment and platform independent models

Do it in our spare time
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— Why an Elevator?

Familiar application

Multiple domains to explore

Easy to reverse engineer

Stable requirements
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Analysis and Modeling Goals

+ No manager classes

+ Good domain separation

+ Straightforward threads of control

+ Use statecharts to model lifecycles

+ Models are supported by analysis

+ Data Driven
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Coming up...

+ Quick Elevator 1.0 Trace
+ Tips and lessons in model improvement 1.0 -> 2.0
+ GUI Development and Demonstration

+ Initialization and Bridging

+ Testing
+ Next steps

+ Stuff you can download
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Elevator 1.0 Quick Trace

Copyright “502004 Model Integratian, LLC
www.modelint.com
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Elevator 1.0 Collaboration
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F’SSSEHQGP makes a request

<<External Entity>>

: User Interface {Ul}

Ui1:Clear_stop [Floor_num
UI2:Clear_direction [Bank_ID,
Direction]

@L@G:Gﬁiﬂg_m_dum [Direction])

- Bank_Level {18.BLEV}

- Shaft_Level {19.SLEV}

| XFeR_A1:Fioor_requested [shaft_ID] |, XFER_At:Floor_requested shat_I

_ Transfer Assigner {17.XFER}




ol
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Dispatch the cabin

_ Transfer Assigner {17 XFER}

il

XFER_A4:Ready to_go
[Shat_ID] 1

L XFER2:Created

: Transfer {17 .XFER}

CAB1:New_transfer J

- Cabin {1,CAB}
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Move to floor and open up

= Stop Window

-

STOP_WIN1:Update_window
[Lewer_floor. Upper_floor]

~ Dogr {8.000R}

DOOR3: Door_opened,
DOOR4:Door_closed,
DOORE: Obstacls_detected

P101:0pen_door [Shaft_ID],
P102:Close_door [Shaft_ID]

<<External Entity>>

— Progess |0 {FIO)
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Elevator 2.0 Collaboration
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Eliminate Command Processors And
Other Modeless Statecharts
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This kind of thing is unnecessary

SLEV3:Done

( 1. Waiting_for_Stop_ Request

bﬂ.-ntrw
! ...

A

Only one passive state

SLEV4:Stop_here

(2. Stop_Requested

entry/

self Stop_requested = TRUE;

generate XFER_A1:Floor_requested (Shaft_|D:self Shaft_ID) to XFER
assigner;

Eenerate SLEV3: Done () to self;
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. No synchronization - no states

SLEV3:Don:
_ Waiting_for_Stop_Request

Even without states, it is
still possible to “disable”
an operation.

/{ Set stop - sets a stop requgst at this Shaft Level
select one my_Shaft related by self->SHAFT[R28];
Iif (my_Shaft.In_service) I
selt. Migrate_ REQ();
select one self_Req related by self->REQ_SLEV[R54];
self_Req.Stop_requested = true;

generate SHAFT'1:Service_requested to my_Shaft;
end if;

/
i i
h

»

K
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Use Domain Specific Datatypes And
Operations




Apa SVILCE 2004: Elevator 2.0

Functions and datatypes

Why are these the only data types?
Integer (+, -, *, %)
Real (+, -, *, /)
String (+)
2:ppF (f:rect_A.Face)
/! ppF - simulates unary ++ operator on a Face variable

Datatypes should be domain
7P /] rotates to the next adjacent face in the clockwise direction

specific and type safe.

Direction (Toggle) if ( param.f == Face::T)
Face (Rotate) _ param.f = Face:R; ::decr (Value:self.Cycles)
elif ( param.f == Face:R) if (param.Value > 0)

PEHITLF: Face:B; param.Value = param.Value - 1;

Counter (incr, decr) elif ( param.f == Face::B) end if;
Vector (*)

Angle (+, -)

param.f = Face::L;
elif ( param.f == Face::L)

param.f = Face:T;
end if; ::Toggle(dir:my_Cabin.Travel_dir)

A
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No Big States

THE STATE AND PROCESS MODELS SOLVE DIFFERENT
PROBLEMS
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= Blg states are unnecessanry
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Separate state and process

models

Process Model — Shaft.Ping(OUT _Destination) i

select one my_Bank related by self->SHAFT[R2]->BANK[R1];

select one my_Floor related by self->SLEV[R43]--FLOOR[R28];

select any search_BLEV related by my_Floor->BLEV[R29] where
(sclected. Bank == my_Bank.Name); // Cabin's current position

End_of_shaft = false; Request_found = false;
while (not End_of_shaft)

if (not_empty search_BLEV) // Not the end of the shaft
select any requested_SLEV related by // Is there a requested SLEV here?
search_ BLEV->FLOOR[R29]->
SLEV[R28]->REQ_SLEV[R54]
where (selected.Shaft == self.Shaft);
if (not_empty requested_SLEV) // SLEV at this BLEV is requested

"FS earching Forward

entryl

select one my_Cabin related by self-=CAB[RL];

Cestination =" il initizlizing outside scope

if (my_Cabin. Ping{COUT_FloorDestination))
generate SHAFT: Dest_selected [

I el oo e LTt LT
ot Lf-

&
else
generate SHAFTIO: Check_call_service to self;
end if;
i ...

b

if ( // The request is a stop or call matching my travel direction
(requested_SLEV.Stop_requested) or
( (self.Travel_direction == Direction::up) and (requested_SLEV.Floor_requested (D
( (self. Travel_direction == Direction::down) and (requested_SLEV.Floor_requested

Request_found = true;
param.OUT_Floor = requested_SLEV.Floor; // Return the floor name and quit
break;
end if; // Request qualifies
end if; // SLEV requested
else // no more BLEVs
End_of_shaft = true;
end if; // End of shaft

/1 Select the next BLEV away from me
if (self. Travel_direction == Direction::up)

il

"’J-Sear'ching Backward

entryl
select ane my_Cabin related by self-=CAB[RZ];
ry_Cabin Toggle_dird;
Cestination ="% Il initizalizing outside scope
if (ry_Cabin Ping{QUT_Floor:Destination))
generate SHAFT4: Dest_selected |
Dest_floor:Destination
_|l LSS =1 = | I}
else
ry_Cabin Toggle_dird;
generate SHAFTL: Mo_dest to self;
end if;

\j ...
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Don't Second Guess The Maodel Compiler
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Floor Access Analysis 1.0

Coordinate System Attributes

Particle .

R m You could similarly incorporate the
:{u ) z-coordinate into each Shaft-Level

0 z{h identifier and dispense with the

spead
direction i floor as a class.

The x, y and z axes are - Shaft Level
often not modeled as Shafe ID L R}

classes. i Floor : Floor {1}

Now you can search through Shaft
Level instances using a counter.

if no requests at current floor
++ curr_Floor;

A


http://www.aplusart.com/cgibin/autorank/rankem.cgi?action=in&id=aceclip
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Floor Access Model 1.0

Shaft_Level
{19,SLEV}

Shaft_ID : integer {I,R28} Transfer
Floor_number : integer ] e (17 XFER}
Stop_requested : boolean — - -
cumrent_state : state<State Model> Destination_floor : integer  {I,R21}
- - Shaft_ID : integer {ILR21, R21}
current_state - state<State_Model=>

will be

visited

next by
Cabin

{1,CAB}

| Shaft_ID : integer {IL,R2}
Current_floor : integer
current_state - state<State_Model>
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Floor Access Model 1.0

Building

{21,BLDNG}
ID - integer n
Name - string

There’s just no getting around the

is & horizontal 1 notion of Floor as a class.
partition of

- And there is really no benefit to the z-
coordinate axis idea.

is horizontally
1.*] partitioned by
Floor

{4,FLOOR}
MNumber : integer {i
Building_ID : integer  {I,R23}
MName : sfring




Aoor

Mame : Short_rame {[
Height : Height

Shaft {L R}
Feor {1 R}
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Floor and BLEV Sequencing

Not the same!

/ ) _ i5 2 construction of
i physically is accessed
R3O above above

0l |.* ol Bank_Level

{18, BLEV]}

0l Floor i5 accessed
_ . : 14 FLOOR} O Bank:.LDng_name IR23]
is physically Flaar : Short_natne IR2e

h
below Marne : Short_natne It Higher_arcess_floor: Short_name R31}
Higher_floar: Short_name {2 R30} () bp_merged_Bank : Long_name IR3I}

Height : Height
Building : Long_natne r4g]

Choose_shafiDir:Direction, OUT_Shaft:string) : boolean
Set_call{Dir:Direction) : waid
Clear_ralliService_dirDirection) : baolean

Fal
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Synchronize Everything!

Copyright “502004 Model Integratian, LLC
www.modelint.com
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- Resolving race conditions

What happens when
you push the OPEN
button inside the cabin?

7/

If the cabin is waiting,
open the door.

But if the cabin is moving,
do NOT open the door!

” So what happens when the button is
pressed and the cabin starts moving at the

exact same point in time!

E

Copyright “502004 Model Integratian, LLC
www.modelint.com Rev 1.0
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LOCKED

. . tryl
Cabin cannot move until the ;rll'gl the Cabin that we're ready to go

dOOF iS IOCked. Whlle IOCked, select one my_Cabin related by self->CAB[R4];
Generate CABI: Doors_secure ta my_Cabin;
all user open events are .

ignored. Only the cabin can \

unlock the door. DOOR2:Lock

DO OR4:Door_closed

CABSFPrepare_to_maove f..-—c LOSED

- ; entryl
1.8 D
euiring Doars Ul:Door_closed(Shatt_ID:selfShaft);
entryl self Retries = 0; /f Successful close, retries are reset
select one my_Door related by self-=DOOR[RA]; If(s:lf.Ln:_k_ena.hledj .
i1 1f cabin set the lock then itwants to go

ty_Door.Lock_enabled = TRUE; ) .
generate DOORE: Lock to my_Dooar encﬁ:“m“ DOORR: Lock to self
Yo select one my_Shaft related by
M self-=CAB[R4]-=5HAFT[RZ];
if (my_Shaft. Call_in_progress)
ry_Shaft. Call_in_progress = false;
if (notself Lock_enabled)
if Mo transfer has been selected yet - time to look
iT backward since the passenger requesting a floor call
if has not made a request - both directions okay for search now
generate SHAFT!: Service_requested to my_Shaft;
end if;

CAB3:Doors_secure

(6. LoZEIMG TRAMSFER

entryl .
select ane my_<FER related by self-=<FER[R53]; L
generate X FERY: Ready_to_mave to my_»=FER; ..
if ..

|

U200 Modal thtegrat

s e dim._;orn |




-' SMUCE 2004: Elevator 2.0

Xfer Race Condition

Only one instance per cabin is
allowed at one time.

What happens when a better
destination is discovered while this
transfer is in progress!?

In Elevator 1.0, the instance is

remotely deleted. Not a good plan.

1. Creating

entry/
U ..

¥ XFER2:Created
(2. Waiting for Service

entry/
Il Generate New_transfer to Cabin
I -

select one myCab related by self->CAB[R21];
generate CAB1: New_transfer () to myCab;

...
.

XFER1:Cabin_arrived

(" 3. Completed

entry/

I/ If there is a call matching the shaft service direction
' Generate Clear to that call

/I If my->Shaft_Level.Stop_Requested

I Generate Clear_Stop to Shaft_Level

i

I/ Delete this associative instance and relationship

e‘“ (g)




LA™ =viUC 2004: Elevator 2.0

Xfer 2.0 Solution

If XFER in progress and a better destination
is found, Shaft generates change request to
XFER.

XFER ignores if too late, updates if
cabin not moving, otherwise asks cabin
to redirect if possible.

TRANS . . .
Cabin tries to accommodate, redirects

Transport and, if successful, updates the
XFER destination.

A
N
-
o
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EXFER idle - immediate change

UI::bEI_UESIiI'Ia.EiDI‘I 12 Ndlt TS e Sl
Floor_name:self.Destination);

generate CAR|: Mew_transfer () to my_Cabin;
generate X FER+:Dione to self;

..

M

A FERS:Update [Mew_dest]

'{J-Llpdating - Cabin Stationary

entryf
self. Change_destinationMew_dest:rovd_evt.Mew_dest);

#FER4Dane

(WAITING FOR SERWICE

entryf
ir ..

generate X FERF:Update_succeeded to self;
i ...

b

ZFER2:Update_succesded

#FER? Ready_to_mowve

rfDiﬁpatching Cahin

W
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- XFER active - Ask Cabin to change

Ciizpatching Cabin

entryf

select ane my_Cabin related by self-=CAB[RS3);
generate CART: Go to my_Cabin;

generate X FER4: Done to self;

i ...

b

*FER4:Done

X FERS:Update [Plew_dest]

"’J-Requesting Change ta Destination

entryf

select ane my_Cabin related by self-=CAB[RI3];

generate CAR|D:Change_destination [
Plews_dest:rovd_evt Mew_dest

SERWICE IM PROGRESS

Bty
i

1 o my_Cabing
generate X FERS:Update_requested to self;

i ...

b

#FER3:Update_requested

*FERI:Cabin_at_destination

Clearing Requests

X FERID:Cabin_redirected [pdated_dest]

"{J-Llpdating- Cabin Moving

entryl

entryl
fSelect needed references before unlinking
select one my_iCabin related by self-=CAB[RS3];
select one my_Shaft related by my_Cabin-=3HAFT[R2];

X FERF:Update_succeeded

self.Change_destination(Mew_dest:rovd_evt. Updated_dest);
generate X FERY:Update_succeeded to self;
..

b

Copyright “402004 Modal Integratian, LLC
www.modelint.com Rev 1.0
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Cabin notifies XFER if successful

Transport will reject the request if the stop is too short.
If successful, the XFER will be updated.

8. Changing Destination

~ entryl
select one my «FER related by self->XFER[RS3);

if [ TRAR<_Goto_floor

CAR| | Transport_in_progress Drest_floor:rovd_eveMew_dest,
Shafr_|D:self Shaft

7. MOYING w CABI0:Change_destination [New_dest] " )

generate X FERI0:Cabin_redirected|
Updated_destrovd_eviMew_dest

entryl
v.. ) to my_<FER;
end if;

- J( CABI I Transport_in_progress

generate CAR| | Transport_in_progress to self;
...

.
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Race condition avoidance

Update (Mew_floor)
E_Cancel

lCruu (Shaft, Floor),

Transfer

Ready_to_move,

T Too_late_to_update
Update_succeeded,
Cabin_at_destination

Take_out_of_sery

lFind_nr.rm_
Find _farthest_re
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Careful Analysis Pays Off.
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Same old selection algorithm.

The floor
selection
algorithm has
not changed.

Modeling of this

- algorithm has
evolved
considerably.

®

Get closest stop or call
bevond the elevator in
the current service
direction.

®
®

@]

®

Get farthest call beyond
the elevator in the
current service directon
calling in the opposite
directon.

O)

®

Gert the closest stop or
call bevond the elevator
opposite the eurrent
service direction calling
in the opposite
direction,

Get the farthest call
bevond the elevator
opposite the current
service direction calling
in the current serviee
ditection.
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Migration And Polymorphism
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:Dnly requested levels are evaluated.

S| |

i Requested Shaft Level C
- [28, REQ_SLEV}
requires u H

! P I Shatt - Short_name 1.R54} In this case,

service at

ton Requested Shaft Level
27 MREQ_SLEW]

Shaft : Short_name 1. R5<4}
Floor: Short_narne 1l R5<}

Floor : Short_natne {1 Re4}
Stop_requested : boolean

Clear_stop] : void
Floor_requestecDir:Direction) : boolean

®@

only two levels
are requested.

E_Cleart) : woid

/I Migrate_ REQ) () Move an NREQ)_SLEV instance
!l over to the REQ_SLEV subclass

{disjaint,
complete} iy
Shaft_Lewvel
119, 5LEY)

Floor : Short_natne f.R28]
Shaft : Short_name f.R28]

select one self_NREQ related by selt->NREQ_SLEV[R54];
if (not_empty self_NREQ)

create object instance self_ REQ of REQ_SLEV;
unrelate self from self_ NREQ across R54;

delete object instance self NREQ;

relate self to self_REQ across R54;

end if;

Set_stop] : void
Migrate_FREQ () - void

+ LIy id
= g
T
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ol Bank_Level

{18, BLEV}

iz accessed

— Bank : Long_narne 1L R29}

Floor : Short_nakne i, R29}
Higher_access_floor : Short_natme fR31}
bp_rmerged_Bank : Long_narne {R31}

Choose_shafiDir:Direction, OQUT_Shaftstring) : boolean
. . DEL_callLirLirectiony - vod

POI)’mOrPhIC Operatlons Clear_callfService_dir:Direction) : boolean
PN {disjaint,

complete}

Bottom Bank Lewel Middle Bank Level Top Bank Level
22, BCT_BLEY} 1. MID_BLEV} 0. TOP_BLEV}

Bank : Long_narne 1IR3} Bank : Long_narne ) Bank : Long_narne 1l R385}
Floor : Short_narme 1IR3} Floor : Short_narme ) Floor : Short_narne 1l R385}
IIp_shaft : Short_narne (R4} p_shaft : Short_name Drovwn_shaft : Short_narne {Rs0}
bp_tnerged_Floor: Short_name  {R49} Down_shaft : Short_natne bp_rnerged_Floor: Short_natne {RE0}
bp_merged_FloorS| : Short_natme
bp_merged_FloorSi : Short_natme
Clear_up_call() : boolean Set_down_cal(Shaft_ID:string) : void

Set_up_rall{Shaft_|Destring) - void set_down_calShaft_ID:string) : void Clear_down_calf) - hoolean
Set_up_callZhaft_|Dstring) : void

U1 il service up Clear_up_call]) : boolean 0l
call far Clear_down_rall) : boolean

will service
down call far

1.-'-.riII5|er'r.ri|:n3|:|'I V| will service
up call far dowen call for

R51

requires up requires down

SEervice at ol service at

ol Requested Shaft Level 0l
: {28 REQ_SLEV} =

CO-P] e e b R reduires uo manuinas doien

www.modelint.com R
. L] REV

—
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Testing
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Transparent stubs

A separate subsystem is dedicated to all stubs.

The stub subsystem imports from the application so the
application contains no stub references.

SI0_Stub
510}

IC: unique_id i}
OpenClase_sitn_timer : inst_ref<Timer:>
Transitian_time : integer

Simulate_jam : boolean

Jam_in_place : boolean

Shaft : Short_natne {Re01}
Current_state : state<State_Model=

Set_transition_timey) : void
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- Functions in place of bridge calls

When the stubs are (6. Changing Destination
replaced by a entryf

service domain, select one my_XFER related by self->XFER[R53];

b, : if (:TRAN>x_Goto_floor{
:Namexx is Dest_floor:rovd_evt.New_dest,

replaced by Name:: Shaft_|D:selfShaft
)

/
- generate XFERI0:Cabin_redirected(
Updated_dest:rovd_evt.New_dest
) to my_XFER;
end if;

generate CABI | Transport_in_progress to self;
...

\
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User Interface
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User Interface
+ Introduction

+ Leon’s phone call S -
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Challenges
+ Challenges

(Seattle, San Francisco, Denver)

+ Solution:

+ Proof of Concept
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Designing the Interface
+ Designed Ul using the GUI specifications

ag S =3}
] En] ZE0 300 =
i TN i TR i

_SELECTACABINTOMIEW < 1[] 2[x] a[] 401501 &[] 201 sl]all wl] nl] 20] 130l >

FLOORS CALLS SHAFTS

]
J

TO TAKE M|
DUT OF SERVICE
CLICK ME!

= |

The Bank Manager Window

b O I

CEEREERY
SCEEEEER

IR,

CLICK ON A CABIN TO TAKE OUT OF SERVICE

_EXPRESS BANK
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User Interface Creation
+ Flash Development
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+ Connecting to the models:




-':i_1- i
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Flash
+ Using as a GUI:




Y
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Starting the simulation
+ Startup considerations
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Initialization
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Application procedural init function

/I R4

relate the_Door o the_Cabin across R4;

/I R28

relate F_B to the_Shaft across R28 using Shaft_Level_B;
relate F_L to the_Shaft across R28 using Shaft_Level _L;
relate F_1 to the_Shaft across R28 using Shaft_Level 1;
relate F_2 to the_Shaft across R28 using Shaft_Level _2;

relate F_3 to the_Shaft across R28 using Shaft_Level_3; Th|s goes on for about SiX PageS.

/f R29

relate F_B to the_Bank across R29 using BLEV_S1_FB;
relate F_L to the_Bank across R29 using BLEV_S1_FL;
relate F_1 to the_Bank across R29 using BLEV_S1_F1;
relate F_2 to the_Bank across R29 using BLEV_S1_F2;
relate F_3 to the_Bank across R29 using BLEV_S1_F3;

/I R30

relate F_B to F_L across R30.'is physically below';
relate F_L to F_1 across R30.'is physically below';
relate F_1 to F_2 across R30."is physically below';
relate F_2 to F_3 across R30."is physically below';
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Tcl/tk GUI declarative init file

# Elevator Application Initialization

#

# bank <name>

# floor <bank_name> <floor_name> <floor_position>

# shaft <name> <id> <inservice> <floor_name> <cabin_position> <direction> <door state>

bank Express

floor Express P2 0 bank Penthouse

floor Express P1 100 floor Penthouse P2 0

floor Express L 200 floor Penthouse P1 100

floor Express 1 300 floor Penthouse L 200

floor Express 2 400 floor Penthouse 5 700

floor Express 3 500 shaft Penthouse 4 1 L 200 up closed

floor Express 4 600 shaft Penthouse 5 1 L 200 down closed
floor Express 5 700

shaft Express 1 1 P2 0 up closed bank Exclusive
shaft Express 2 1 L 200 down closed floor Exclusive P2 0
shaft Express 3 1 L 200 up closed floor Exclusive 5 700
shaft Exclusive 6 1 5 700 up closed

Just one page.
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UI"S“—SE”i‘fE—dimCﬂD“( o Bridge calls out from the
PTC_CString_c const & ee_direction, application are wired inta
PTC_CStri & haft i )

—CString_c const & ce_shaft_id ) functions that construct Ul

command strings.
OSIrsrream III}'MESS ﬂ.gﬁ}

myMessage << "set_service_direction " << ee_shaft id << " " << ee_direction;

UlPortal::send oU] (myMessage);

ool UlPortal::sendtoUT(ostrstream &modelMessage)

modelMessage << "\rin";
try
{

if (send(dataSocket,modelMessage.str(),modelMessage. pcount(),0) < 0)
throw "UlPortal::senttoUT - Can't send message to UI";

. }
:': The command strings are catch(const char errMessage([])
 fed into Mtalk (Model {

[ . . .
Integratlon s TCP/IP plugln) CEIT << EHMESSEIEE << endl;
return false;

}

return trues
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Mtalk -> Valid string -> MC func

!

Ul is hand coded. It invokes else if (stremp(cline->sarg[0], "tloor_call") == 0)

functions provided by the model {
compiler. if (cline->pcount != 3)
throw "floor_call bank _name floor_name direction";

— :EV_UIL floor_call(cline->sarg[1], cline->sarg[3], cline->sarg[2]);

}
else if (stremp(cline->sarg[0], "door_open”) == 0)

{

if (cline->pcount != 1)
throw "door open shaft id";

::EV_UI _door_open(cline->sarg[1]);

!

DOORG: Passenger_open else if (stremp(cline->sarg[0], "door_close") == 0)
DOORT: Passenger_close {

DOORI|: Pas lea:
senger_relea: if (cline->pcount != 1)

throw "door_close shaft_id";
‘DOOR ::EV_UI _door_close(cline->sarg[1]);

f

else if (stremp(cline->sarg[0], "door_release”) == 0)
[
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iFunction -> Select and prod

{1 UI_Door_open (shaft_id:string)
::EV_UIl _door_open (shaft_id); /!
select any theShaft from instances of SHAFT where
= UI_Door_open (shaft_id:string) ( selected.ID == param.shaft_id );
if (not_empry theShaft)
if (theShaft.In_service)
select any theDoor from instances of DOOR where
(selected.Shaft_ID == param.shaft_id);
the Door. Hold ()
generate DOORG: Passenger_open () to theDoor;
else
UL:Error(message:" Elevator App::Shaft is ourt of service.");
end if;

EISE

1

DOORG: Passenger_open UL:Error(message:" Elevator App::No such door or shaft.”);
end if;
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Modeled to modeled domain

Elevator collaboration Transport collaboration diagram
diagram

Goto_floor (shaft_id:string,
floor_name:string)
—

Service call is
CAB wired to
Transport service
Service call is e

invoked by action
within the Cabin

statechart. l' TRANS::Goto_floor (shaft_id, floor_name) .ELEVATOR

. . << external entity >>
TRANS Action language in

<< external entity >> Goto_floor
function maps the
shaft/floor_name
entities to LI: Move_load (load_id
load/stop entities
and generates the
LI event.

Transport

Both the Elevator and Transport
domains are modeled.

LOAD
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Domain separation Elevator uses Transport Bridge

between domains
)
= Floor selection

Elevator = Cabin dispatching - Transport
= Door open/close timing

= Safe acceleration
* Precise transport

Shaft Load Acceleration
Profile

Axis of
Motion

Motor

gotoFloor (Cabin 3, Floor 6) move (Load 14, Position 334.25, Ramp 3B)

cabinArrived () moveCompleted ()

<«

A
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What's Next?
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What's next’?

+ Course Integration
+ New book(s)

+ Transport and Signal IO domains

+ Lego kit C execurasLe

UIVIL

The Models Are the Codo

+ Look for web goodies in 2005

Thre Dlevstzsr Progsct

Releass 1.0

2.0

MODEL INTEGRATION LLC
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