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Sequences

{{::F_- Sequences have been enhanced: we recommend you to read the Sequence section in its
~ overall to discover more about:

scheduling actions: "iterative create last step and add" mode
interface change for action duration
Delay option

Color and transparency actions
To have a look, please click on the appropriate keyword in the What's New section

E (items under Sequences)
About sequence capabilities: provides background information about sequence capabilities.

¢ 06O

Sequence editor: provides information about the sequence editor
Display Gantt chart: provides background information about the Sequence Gantt Chart.

Define a sequence: Click the Edit Sequence icon, add actions, sequence them, modify the
actions duration if necessary. Click the Edit Analysis tab and add interferences and distances.
When satisfied click OK.


http://nypddsy/fbpdocr10/FitEnglish/fitug.doc/src/fitugwn.htm
http://nypddsy/fbpdocr10/FitEnglish/fitug.doc/src/fitugbt0500.htm
http://nypddsy/fbpdocr10/FitEnglish/fitug.doc/src/fitugbt0000.htm
http://nypddsy/fbpdocr10/FitEnglish/fitug.doc/src/fitugbt0700.htm
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About Sequence Capabilities

‘% A sequence is a way to put together and schedule actions to perform simulations.

Sequences are persistent and can be stored in your document.
What is an action?

Actions are entities of different nature organized within the sequence.
They can be objects from the following list:

@ tracks (camera tracks, product tracks, shuttle tracks, section plane tracks, light tracks) please refer to About
Tracks Capabilities

color and transparency actions (&)

visibility actions i.e. Show/Hide (&
simulations (R6 simulations)

sequences (%)

¢ &€ ©

@ FEA Analysis

Please read "DMU Engineering Analysis Review"- Animating Images
@ mechanisms which can be simulated with laws

Please read "Running Mechanisms within a Sequence” in the DMU Kinematics Simulator User's Guide
About actions duration:

Actions are characterized by a duration:

i.e. Track duration is linked to the trajectory length
=+ About Visibility and color actions

Using a a color/transparency action, you could only define an initial and a final state. This highlight aims at offering
more capabilities for Color/Transparency actions based on the track model:

recording of multiple states for the same action using the standard graphic properties toolbar.
possibility to change the object on which is applied the action

recording capabilities using the same Recorder tool than the track

time edition of the action (possibility to change the duration of each segment).

VB exposition

The visibility or color actions are created in sequence context and their effects are seen only when you use the
Player (in the sequence for instance)

color and transparency actions have now a duration

Visibility actions are instantaneous (duration=0)

For more information, please refer to Defining a Sequence

Cee ¢ CCCCWU

Initially the product looks like this:

when creating a color action in the sequence, it becomes:


http://nypddsy/fbpdocr10/FitEnglish/fitug.doc/src/fitugbt0501.htm
http://nypddsy/fbpdocr10/FitEnglish/fitug.doc/src/fitugbt0501.htm
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Make sure though, you schedule this action properly using the Action Delay parameter (i.e. depending on the effect you
want to obtain)

The picture below gives you the various results after action creation according to the option set:

Action (duration=10)

mr:u'_ ;”rm-...l.-::llu.-l,p.nﬂl. _;Ilh-u..a _ﬂg
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_,-'-"ﬁ
wisihility actions
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Seqguence time chart

TV Hide selechioen W Show selechon

e 9 o

—
Sequence time chart

This duration is recovered in the sequence but you can also apply a specific duration in sequence context.
Example:

Duration in the player of a sequence comprising two tracks:
The two actions are scheduled to start one after the other (see: sequencing modes)

Beginning End

About Action Modification
You can modify the action duration, all you need to do is:
@ select the action in the Actions in Sequence list
@ Enter the new value in the action duration (i.e. 200)
@ If you need a delay, enter a value in the Action delay field (i.e. 400)
@ You can use the Reset button to swap to the default action value (intrinsic duration)
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Edit Sequence

EdiAction | Edit Analysis |

Action in zezzion Action in Seguence
Track.1 [Track.1) Step | action a
Track.1 [Track. 2] 1 Track.1 [Track.1]

Color &ction.] [Color L
Wigibility Action

2 Track.1 [Track.2]

3 3 Color Achion. 1 [Colar dction. 1]

Move p I Merge Up I

b ove Down b erge Down |

|
1| | _II |.-5.|:ti|:|n duration [s]|2|:||:| E Reset duration I.ﬁ.ctinn delay [s]l*‘rﬂﬂ E

— Action add mode
@ Create last step and add 1 Add in last step (21 |terative create |ast step and add

@ 0K I 3 Cancel |

\Action durabion (s)[1.93717 e Heset durabion ] Action delay (s)[400 [£]

About sequencing

Sequencing aims at defining a time frame within which the actions are scheduled.

Two sequencing modes are available:

@ actions start together (simultaneous mode)
@ actions start right one after the other (consecutive mode)

Simultaneous mode

Beginning Middle End

. I e e E

Consecutive mode
Beginning Middle End
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1 1

M 2 X'z

I /You can combine the two modes and modify the scheduling at any time.

Sequences lets you put together existing actions, anyway, you can easily create a new action on the fly and add it in
the current sequence. This capability lets you edit actions in context and synchronize meeting points in different
actions.

The example below illustrates the two modes combination:

Simultaneous mode

— <

Consecutive mode

About Journaling/automation

2 2

Sequences are journalized. You can generate a macro using Tools->Macro->Record... (see the Infrastructure user's
Guide)

Sequence creation:
3 methods are available to create sequences:

1. There are existing actions in your document (actions in session list),
Click the Sequence icon E and add them using the arrow into the Action in sequence list and schedule them,
using the sequencing tools (Refer to: Sequence editor)

2. Open an empty sequence and create actions on the fly (the sequence editor remains opened)
3. Combine the two methods (1. and 2.)

Sequences created in this manner are persistent and can be stored in the document. They are listed as separate
entities in the specification tree and can be selected at any time and modified.
sy
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Sequence Editor

.H'-

The sequence editor lets you manage and simulate actions from the following:

@ moving objects (part, camera, ...)
@ graphic attributes ( show/hide, colors, transparency)

you can also manage time with Gantt chart
Let's look at it more carefully:

The Edit Sequence dialog box comprises of two tabs:

@ Edit Action tab
@ Edit Analysis tab

Edit Sequence HE
| EditAction | Edt Analysis |
Action in sesson Action in Sequence
Step ] Achion

kel
bl

4] | i
Move Up I Merge Lp |
M ovym Diaven Merge D oy |
|.-5u:tim duration [s}'J E Rezet duration i.ﬂu:tlnn delay [sJ|EI E
Achon add mode
@ Create last step and add ) Add in last step () Iherative create last step and add
o @ 0K | & Cancel]

The Edit Action tab lets you perform the following operations:

@ Add/remove actions using the green arrows

1. Select an action in the "Action in session" list and click
See example below:

. The action is added in the sequence list.




DMU Fitting Simulator

Fdil 5 i e

Version 5 Release 10

_Edtacion | EdAnseis |

don in pesmon iy D, .
] Achon [ngabon Dl (5
Color Action. 1 JLokor A
A \‘\- 2. Click Add 3. The action is added in the current sequence
1 | M
Move Up Mesge Lip |
M Down Merge [hown |
i ¥ Aelion durstion [<]f551. 73 =] Revet durshion Jaction detay (510 =
Aczhon add mede:
W Crasie last fep andd add ) Add w laal #lep ! lbgvatred Cidale lait slep and add
@ ok | @ cancel|

| 1. Select action |

2. Select an action and click _| The action is removed from the "Action in Sequence” list

F el 'ru-qulllu 3

Achon i pel s

Ei

- Dhuraton (3
Tomchk. 1 [Toack 2]
Color Action. 1 [Color A
1. Select action
o 2. Click Remove
| | =
Move Up Marge Up |
Move Dosn ienge Diown |
1] | = dction duration [s]531. 73 =] Fiesal dusen [action deiay ()0 =
Achon add mode

W Connle lasl dap and add | B i lagl ehep

Iberairvm craale Lagt shop and add

[@ ok | @ cael]
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Note: If you multi-select actions in the session list and click the Add button, the actions are added in

simultaneous mode.
@ Customize the add mode settings:

@ (1) Create last step and add option: creates a last step and add the selected action into it

.(default mode) (in consecutive mode)

@ (2) Add in last step option: lets you add an action in last step (in simultaneous mode)
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.~ @ anew add mode appears

Q @ (3) Iterative create last step and add option: lets you add the actions in consecutive steps
(1-2-3..)
(1)  Track.1[Track.1 Step | Action
Track.1 [Track. 2]

Colar &ction. T [Colar & 1 Track.1 [Track.1]
Track.1 [Track.2)

2) Step | Achion
Colar Action.T [Colar & 1 Track.1 [Track 1]
Track.1 [Track.2)

(3) Skep | Achion
1 Track.1 [Track.1]
2 Track.1 [Track.2)

@ 3 Color &ction. 1 [Color Action. 1]

@ Sequence actions using:

if working in consecutive mode

& Move up: moves up a selected action
& Move down: moves down a selected action

if working in simultaneous mode

@ Merge up: merges the selected action up
& Merge down: merges the selected action down

+ Note: remember you can combine the two modes within the same sequence.
I /Please read About Sequence Capabilities

e @ Customize the action duration

Q & action duration: the numerical field lets you enter a specific duration for an action (this capability
enables to simulate the same action with a different time scaling)
& reset duration: lets you reset the selected action to its intrinsic duration

Action duration [S]IZDD E Fezet duration lhctim delay [sJ|4EIa E

| Action duration [sJ|E~51.T3 E C p. Hesstdurshion

| Regst dafault d.lr-:ll\:|r1|

Note: you can enter a specific duration for all action types except visibility actions which are instantaneous
(duration=0)

Action duration [S]ID
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@ A new option is available :

& action delay: lets you delay the starting time of an action (i.e. it is now possible to overlap two
actions)

For instance, two tracks within the same sequence step can be synchronized, in order to achieve passing by
specific waypoints simultaneously.

For all actions contained in the sequence, the delay is a time attribute, just like their duration. It means the
action will start with respect to the specified delay with the theoretical beginning of the step, which the action
belongs to. Valid delay values are zero or positive.

Beginning
date for Step

Delay

The actions appear in the "Action in sequence” list, they are scheduled in steps and their duration and delays
are displayed.

Note: To apply a delay to an action or modify it, all you need to do is select the required action in the Action in
session list and enter a value in the Action delay field:

Edit Sequence ] .'If.:-': _ﬂﬂ
Edit Action | Edit Analysis |

Ackion in session
Track.1 (Track.1)
Track.2 (Track.1)
Color Action, |

Move Up |
Mowe Down |

Action duration {s}i 5 E

Action add mode
W Create last step and add (Z) Add in last skep i) Dterative create last step and add

@ oK w Cancel
| ] |

Also read : About actions duration
Now click the Edit Analysis tab:
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H E3

Analvzes in Seguence

Interference. 1 Analyses | Status | Step |
Interference. 2
Diztance.
Distance.2
Set all unactive | Set all active | Set all stop |
|'ﬁ ak. | 'ﬂl:anceli
-

The Edit Analysis tab lets you perform the following operations:
@ Add/remove interferences or distances using the green arrows

@ 1. Select an analysis in the "Analyses in session" list and click add.
The action is added in the sequence list.
@ 2. Select an analysis in the "Analyses in Sequence" list and click remove
Note: you can add existing interferences or distances or create them on the fly (in this case they are
automatically displayed in the "Analyses in session "list
@ Set the clash detection mode

@ Set all inactive option: (default mode) as you simulate your sequence, the detection is set to off,
the interferences and/or distances defined in your sequence are not taken into account

@ Set all active option: as you simulate your sequence the detection is set to on, the interferences
and/or distances defined in your sequence are taken into account

@ Set all stop option: as you simulate your sequence, the detection is set to stop (on collision), the
simulation stops when an interference defined in your sequence is detected. The distances
defined remain active.

About Editing an action and analysis

—

Double-click actions, interferences, distances to display the dedicated editor. Perform the required
modifications, the modifications are automatically taken into account in the Edit Sequence dialog box.
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Displaying Gantt Chart

21+ This task shows you how to display the Gantt Chart viewer.

~1#/ A Gantt chart allows users to do a basic, overall cycle-time analysis for a set of actions.
The Gantt chart visualization is based on the cycle time parameter defined in each
action.

About Gantt Chart:

The Gantt chart is another way to visualize your sequence. Note that you cannot modify
the action duration using the Gantt window.

A Gantt chart is bar graph of a sequence. It shows start and stop times as well as
dependencies. The Gantt chart is a 2D view of the sequence process.

Open the CHAINSAWAT.CATProduct document

A sequence is defined
-~ 1. Select a sequence in the specification tree:

for instance Sequence.4
é—,&pplica’rimns
+—Shuttle
+—Tracks

*—Color Actions
T—‘v’isibili’r}ﬁ Actions
T Sequences

IT—E Sequence. ]

E Sequence .2
T—t:i;ﬁ Sequence.3
=gy Segquence.d

Action. 1 fTrack.7 (Track.1)
Action.2ifSequence 3

& Gantt Chart for multiple sequences in a single Gantt Chart are not supported

2. Select Window->New Gantt Chart Window


http://nypddsy/fbpdocr10/CfyEnglish/cfyug.doc/src/samples/CHAINSAWAT.CATProduct
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Window

J I e Window

T_Itl Mew Gantt Chart \Window

=l h

Tile Harizontally

Tile Wertically

LCazcade

1 Product
[V 2CHAINSAW_S. Product

The Gantt chart window is displayed:

A Duraton | BoginTime [ Endfime [0 105 28 305 40s 500
=Sequence.4 49.25 0.00 49.25 # -
e ~— — awlly
Action.1 49,95 0.00 20,25 I :
Stop. 1 0.00 4925 49.25 F’
Action 2 35.00 0.00 35.00 '_
!
I
— "
o | T -

Let's describe it more carefully:

@ The left frame of the Gantt chart lists each of the individual actions and /or
analyses that exist in your document, displaying the duration, start time and end
time for each.

@ The right frame provides a graphical representation of each action or analysis
(along the line of time) which also indicates the start, duration and end of each.

@ A dashed vertical line in the right window (called the Time Line), provides a visual
indication of the current time during the execution.
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@ You can easily modify the action duration within the Gantt Chart, stretching the action
graphical representation, the Gantt Chart as well as the Edit sequence dialog box are
automatically updated.

For instance, double-click a sequence in the specification tree. You are in the sequence
command.

Then select Window->New Gantt Chart Window:
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It does work, the other way round: modifying the action duration within the Edit
Sequence updates the Gantt Chart window automatically

e
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Defining a Sequence

This task shows you how to define a sequence

Open the DEFINE_ SEQUENCE.CATProduct document.
Tracks are already defined

- Click the Edit Sequence icon % in the DMU Simulation toolbar

The Edit Sequence dialog box is displayed

Select Track.1 (Track.1) in the action in session list and click

Select Track.1 (Track.2) in the action in session list and click

Edit Sequence

Edt Action | Edit Analysis |

Action in session Achon in Sequence
Track.1 [Tiack 1) At Churati o
Track 1 (Track 2] | Action | Duston(s) | Delap(s) |
Track 1 [Track.1) E91.728 a
Tiack 1 (Track.2]  631.728 1]
Move Up | Menge Up i
bovve Diown { Merge D own
Actian duation [s]F E Reset muml.ﬁ.clmn delay [s]'3 E
Action add mode
@ Creste last step and add 2 ddd i st shep ) |terative creste last step and add _
@ 0k ] @ cancel

The Sequence.1 is identified in the specification tree
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I—Afjplicaticlns

S~ Tracks
£ Track 1 (Track 1)
£ Track 1 (Track.2)
=—Distance
.

& Distance.
==Interference

I—% Interference. 1

S—Sequences

r
Aminn.l; ! rack.1 (Track.1)

Action. 2/ Track.1 (Track.2)

you want them to start together
4. Click Merge Up button

Edit 5equence

_EdiAcion | Edit Analsis |

Achon in sezsion Achion in Sequance
Track.1 [Tiack 1] g Achion
Track 1 (Tiack 2] S

1 Track 1 [Track 1
=
=

1] | i
Move Lp | Merge Lip |
bove Down | Murgu Drowany I
Action durstion (s]E91 72 5] Reset duistiof action delsy (50 5]
Action add mode
@ (ieale last step and add ) Add in last step 0 Itevative create Last step and add |
- @ 0K | @ Cancel|

The two actions will start together
Note: you could have selected both (simultaneous mode) in the action in session list.

5. Check the "Add in last step” option in the Edit Sequence dialog box
(Create last step and add option is set by default)

= Action add mode

() Create last step and add @ Add in last step () |terative create last step and add
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6 6. Add a color action (you are going to create it on the fly), for this

Click the Color action icon % in the DMU Simulation toolbar
The Color Action edition dialog box appears

Color Action EHE

@E Object:  [Mo selection Edit I%
Interpulater:lLinear j Ml:ure}}l

@ 0K | @ Cancel|

7. Select Handle.1 either in the specification tree or in the geometry area

The Graphic Properties toolbar appears

8. Select a color of your choice using the arrow and combo list. For instance blue

L I e | | L P

® +
Click Record EBE
10. Set the transparency, for this:

9.

@ click the Edit button il in the color action dialog box
@ select the Graphic tab in the Properties dialog box displayed
@ check the transparency option if needed, and move the slider as desired

Page 163

Note: you can access the Properties dialog box at any time to change color, transparency. The

Graphic Properties toolbar a quicker way to modify graphic properties.
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Cument zelection : I #d
Product | Gragtic | Mecharical | Drafiing |

Graphac: Properties
Caloi Linetype Thackress

|_ jl”ﬂ LineT ype | [ Howidn  #]

- i

Ehu-.-.:-f-"'i;:'i;";ﬂ'&"l:ét@i; .......................................................................................... .
O

4 Pickable
L] Lowdnt

INcr'E ﬂ

[@ ok | @ appw]

More...

Close I

11. Click Apply, when done, click close to exit the Properties dialog box

12.

[
Click Record EE&

13. Click Ok in the Edit Color Action dialog box when you are satisfied.

B Object:  [DEMD_CGE_CHAING AW @al
Iﬂterpulater:l Linear j bl ares » I

@ 0k | @ Cancel |
. by
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The color action is automatically added in the action in the sequence and identified in the

specification tree

Stap | Achion | Diuratiar (2] | Delay (5]
1 Track 1 [Track 1] B9, 728 1]
1 Track 1 [Track 2] B91.723 1]
1 Color Action. 1 |[Color Action]] 1
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I - -
I'.-":'i.FZIFﬂICELtIDFIS

T"Tran::ks
Tv-Distanc:e
T"Inten‘erenc:e
I-Slequenc:ea
=g Sequence.l

& Track.1 (Track.1)

£ Track.1 (Track.2)

=& Color Action 1 (Color Action. 1)
=-Color Actions

L% Color Action.1 (Color Actian.1)

14. Modify the action duration if necessary
For more detailed information, please read: About Action Modification

@ Enter 200 in the Action duration field

|.f1‘-.n:ti|:|n duratian [S]IEDD

@ 15. Select the Color Action.1 in the action list and modify its delay:
o @ enter 400 in the Action delay field
Achion In Seguence

Step | Actian | Cruration [=] | Delay [z] |
1 Track.1 [Track.1] E31.728 a

1 Track.1 [Track.2) E31.728 a

1 Color Action.] [Color Action. 1] 200 400

tove LUp I Merge Up |

Move Down | Merge Do I

Action duration [g]lEEIEI = Reset duration lﬁ.n:tin:un delay [3]|4|:|U =
[~
)

16 Play your sequence if needed using the Player
Now add analyses in your sequence for validation purposes
17. Click the Edit Analysis tab
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18. Multi-select the existing analyses (i.e. Distance.l and Interference.1) and click
Note: you can create and add analysis specifications on the fly. You can also edit existing
analysis specifications, double-clicking them in the "Analyses in sequence" list

19. Click Set all active button

Edit Sequence

EdiAction | Edit nasiz |

Analyzes N session Arayies in Sequence
Analsas | Shatuz i Elapl
Analpet B Distanca. acdive al
Azl B nteiference, 1 actiae al
=

Set all unachve I Set all achve I Set all ztop |
| - 0K ] @ Cancel |
-

20.Click Ok in the Edit Sequence dialog box when satisfied.

m N
21. Select your sequence in the specification tree and click the player icon&E.,

22. Simulate your sequence using the DMU Player buttons.

23. If you need to restore the initial positions, click the Reset icon 2=,
24.0pen the DEFINE_SEQUENCE_RESULT.CATProduct to check your result

::::ﬁ‘.l

R0,


http://nypddsy/fbpdocr10/FitEnglish/fitug.doc/src/samples/DEFINE_SEQUENCE_RESULT.CATProduct
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