Description of the ED
library
Basic Atoms

ENTERPRISE DYNAMICS

Simulation Software

Version 8

Incontrol Simulation Software B.V
Copyright © 1997 - 2009 All Rights Reserved.

Simulation Software / Description of the ED library
BASIC ATOMS

Enterprise Dynamiés

Copyright © 2010 Incontrol Simulation Software BAI rights reserved
Papendorpseweg 77, 3528 BJ Utrecht, The Netherlands i I“

www.| ncontrolSim.com ; : ;
Simulation Solutions



Description of a few atoms

The Product atom

The Source atom

The Server atom

The Queue atom

The Sink atom

The Container atom

The Assembler atom

The Unpack atom

© 00 N O O B W N B

The MultiService atom

Description of the ED library Basic Atoms

©Incontrol Simulation Solutions

11
15
17
18
21
25
27



1

THE PRODUCT ATOM

E| Baseclass - Product18 @

i Genera l Visualization

Atam narme: |F'n:u:|uc:t1 g
Dimenzions

o size [m]: 1

' zize [m]: 1

Z size [m]: 1

Help Ok | LCancel ‘ Apply

Picture 1-1: The Product Atom

The Product Atom is used to model the physical #ianvEnterprise Dynamics. These flows can
consist of products, goods, documents or persdmsfdllowing atom settings can be defined:

General Tab:

Atom name

The name given to the atom.

Size X

The size of the atom in the x direction (lengtimaters).
Size Y

The size of the atom in the y direction (widthmeters).
Size Z

The size of the atom in the z direction (heightnieters).

General visualization:

2D Icon

The symbol used to represent the Product atonmei2Ehwindow.

Show 2D Icon

Gives you the possibility to display the 2D Icdithle option is checked (standard
setting), the icon is displayed.

3D Icon

The symbol used to represent the Product atomei@bhwindow.

Color

The color given to the atom.
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2 THE SOURCE ATOM

E| Source - Source1 E|
l Visualization ]
Atom name: |5'3'-”C“3-I
Settings
Inter-arrival time [z]: 10 j
Tirne kil first product [z]: 10 j
Mumber of products: |1- Unlirmited j
Send to: |1 j
Triggers
Trigger on creation: 10. Do Nathing ﬂ
Trigger on exit: U j
Help Ok, LCancel | Apply |

Picture 2-1: The Source Atom

The Source Atom allows atoms, mostly products,nierethe model at a specified rate
and therefore functions as a product or customeergéor. This atom is often the first
element of a model.

The following settings can be adjusted:
General Tab:

e Atom name
The name given to the atom.
* Inter-arrival time
Time between 2 product atom arrivals. This timmeasured in seconds and can
be constant, but also defined by a probabilityrdigtion. Click on the right
triangle to display the pull down menu featuringuember of possible
probability distributions with parameters and value
e Time till first product
Arrival time of the first product. After this firgrrival the probability
distribution from the inter-arrival time applies.
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Default value is 10 seconds; if you want all thedurcts have the same inter-
arrival time, choose the same expression as usie imter-arrival time.
Number of products

With this option it is possible to limit the entoy products to your model. There
are two options:

1. Unlimited (default)

2. Generate maximui00 products

With option two you can choose your preferred nunderrivals. This is very
similar to the more general Lock atom.

Send to

Displays the number of the output channel througfclvother atoms (mostly
products) leave this atom. A number between 1 heddtal number of the
atom'’s output channels has to be displayed hetkelfesult is 0, sending never
takes place. If an atom is blocked because thd tipannels of the receiving
channels are closed, the ‘Send to’ statement evadiated only when the
situation changes and sending is allowed.

In the Send to option, the user can thus entaguadior select one of the
following pre-defined options. In these optiong blold items (shown in blue on
the screen) can be altered by the user:

1: Specific channel: always send to charhel
The Product Atom will always be sent to a definatbat channel.

2: An open channel (First channel first): searctarsng from the first channel,
and send to the first open channel found.

The Product Atom is sent to the first open chatimel Enterprise Dynamics
finds. The search starts from the first output clehnthen to number two and
SO on.

3: An open channel (Last channel first): search, stgrfrom the last channel,
and send to the first open channel found.

The product is sent to the first open channel B Dynamics comes
across, starting from last channel to the one bedod so forth.

4: A random open channel: choose a random channel &bthe open output
channels.

Enterprise Dynamics selects a random channel ftbapan channels. With
long simulation runs, it results in equal utilizats of e.g. a group of servers.

5: By percentage90% of products go to channg] the remaining percentage
go to channe®.

A definite percentage of the products is sent$pexific channel and the rest
to another channel. The user can define the chsuamel the percentage.

6: By atom name: if the atom name of fls¢atom in the queue matches
AtomNamethen send to channglelse2.

The atoms are forwarded on the basis of their nathése name
corresponds to the name the user entered, the gisoaie sent to chanrkl
and otherwise to chann2l The user can adjust the channel numbers and the
atom names.

7. By label value (direct): the channel number istten directly on the label
namedLabelNameof thelstatom in the queue. If the label value is 0 then
send to channdl.

The atoms are forwarded on the basis of a labakvdlhe user has defined a
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name for the label. The value of the variable gpoads to the output
channel’s value. If the value is 0, a pre-defineitlis used. Note that
searching for a label not present on the atom tesuthe value 0 as well.

8: By label value (conditional): if the value on tlaoél named.abelNameof
thelstatom in the queue isthe valuel then send to channglelse2.
Here too, the value of a specified label determtheschoice of the output
channel. If the value of the atom is lower thath&,atom is sent to channel
1, otherwise to chann@l All values and comparisons (lower than, higher
than, equal to) can be edited.

9: By label text: if the text on the label nantedbelNameof thelstatom in the
gueue matcheextthen send to channglelse2.
When the value of a defined label is equal to @ifipdext, the atom is sent
to channel 1, otherwise to channel 2. The textthachannel numbers are
editable.

10: Conditional statement: [f is > thanO then send to channglelse send to
channel2.
If a specific value is higher than another valbe, atom is sent to chanrigl
otherwise to chann@ The comparisons and channel numbers can be edited

11:By icon name: if the icon name of th& atom in the queue matches
IconNamethen send to channtglelse2.
If the name of the atom icon corresponds to a ddfimlmme, the atom is sent
to channell, otherwise to chann&l The icon names and channel numbers
can be specified.

12:By icon number: if the icon number of th&atom in the queue sthe
valuel then send to channglelse2.
If the atom’s icon numbes equal to 1, the atom is sent to chanrigl
otherwise to chann@ The comparisons and channel numbers can be
defined.

13:Round robin: all output channels are used in raati If channel is closed,
then wait till open.
All output channels are used consecutively. If anctel is not open,
Enterprise Dynamics waits until it becomes open.

14:Lowest queue: Send to the channel connected w@idine with the lowest
queue.
The atom is sent to the output channel with thetekbqueue. In the case of
equal queues, the output channel with the lowesthaun is chosen.

15: Largest queue: Send to the channel connectecetatthm with the largest
queue.
The atom is sent to the output channel with thgéshqueue. In the case of
equal queues, the output channel with the highasiber is chosen.

16: Lookup table: Send to the channel specified in Tmslumn2 of global
table namedablel
Sends the atom to the channel defined in tamd columr® of a table. The
row and column numbers, as well as the table naarebe specified.
Note that the table must be present in the maglal separate atom!

17:Round robin if available: all output channels arged in rotation if channel
is available. If channel is closed, then next aaal# channel is chosen.
All channels are used consecutively, but when Hannel required is closed,
the next available channel is selected.
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18:Matching icon number or empty: Sends to a queu&aaung products of
same icon. If no icons match, then sends to firgitg queue starting with
last output channel.

Forwards atoms so that they always arrive in a guentaining atoms with
the same icon number. If a queue containing atoitistihe same icon
number is not found, ED searches for the first gmpeue, starting from the
gueue connected to the last output channel.

19: Lowest queue of next two atoms: Sends to the ocipmnel connected to
the lowest queue, where lowest queue takes intwuatthe next TWO
atoms.

Enterprise Dynamics evaluates the total queuedon @atom connected to an
output channel, and the atom connected to that.atbthen sends the next
atom to the channel connected to the queue witlothest contents. For
example, an atom can be sent to 3 different queae$, of which is

followed by a server. This option prevents the patsl from being sent to a
gueue where the server is already in action, wh#eother servers are
available.

20:By user: enter your own 4DScript expression resgltn a value between 1
and the number of channels: 1. You can press tladl botton for the
4DScript editor.

The user writes a 4DScript code that results irotitput channel. Clicking

on the small square button by the text will ope:m4bScript editor.
21:Random channel: randomly choose a channel. IEbaanel is open then

send to it, otherwise choose again when any chaopats.

Enterprise Dynamics chooses a random channelsitttannel is open, the

product is sent to that channel. However, if itl@sed, choose again when

another channel opens.

» Trigger on Creation
The command in this field is performed when an aémters the model. The
user can define their own 4DScript expression,ick from one of the following

options:

1: Assign label: products are assigned a label nairsok|Namewith a value
of 1.
The products are assigned a label with a spedaiicenand a definite value.
The label name and the value can be defined.

2: Auto Name: a counter is added to the end of eacymt's name.
A counter is added to the product’s name. The firstuct is called for
example Productl and the second Product2.

3: Random icons: products are assigned a random iconber betwee# and
6.
A random icon is allocated to each product. Tha isomber lies between
two defined values.

4: Set Size: product dimensions are set to:50em, Y=40cm, Z=30cm.
The product’s dimensions change according to therea values.

5: Random Size: product dimensions are randomly gatrthe following
ranges: X=50t0100cm, Y=50t0100cm, Z=50to 100cm.
The product’s dimensions change according to randaloes inside defined
ranges.
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6: Set Color: products are set to thelorpurple
A product’s color changes into the color definedhry user. Note that in
4DScript, the selected color has to be prefixetheyword “color”. So
colorpurpleis the command for purple. Instead of the comn@marpurple
you can also enter the color number.

7: Random color: products are assigned a random color.

The products are given a random color.

8: Random Size and Color: products are assigned aoandolor and its
dimensions are randomly set within the followinggas: X-50to 100cm,
Y=50t0100cm, Z=50t0 100cm.

The products get a random color as well as a rargipen(within defined
ranges).

9: Outline: display the products as a simple outlinet its icon.

A product’s icon is not visible any more, only astline is.
10:Do Nothing.
Nothing happens. This is the standard setting.

e Trigger on Exit
The command in this field is executed when a produleaving the atom. You
can either use your own 4DScript command, or ortbepre-defined
expressions. The question marks indicate wheragbeemust enter a value.

The possible pre-defined expressions in the TriggeExit field are:

1: setlabel([], 2,i).

With this 4DScript command, a label is added todtwen leaving the
Source. The code is: setlabkfjel name], value, i).

Example
To allocate a label “complete” with the value 1 to the product, use the following

code: setlabel([complete], 1, i).

The letter i refers to the involved atom. This is the atom undergoing the process of
leaving the Source. If a label had to be placed on the Source itself, the i could be
replaced by a c (of current).

Example
Setlabel([cycletime], Uniform(25,45), i) defines a label "cycletime” on the product

with a value from a uniform distribution of between 25 and 45 seconds. This result
can later be used as cycle time for a server, for instance.

2: set(Name(i),P]).
Changes the name of the atom leaving the Sourae'?Timust be replaced
by the name chosen for the atom.

3: set(lcon(i)?).
Changes the atom’s icon into the icon with the nem®'.

4: set(lcon(i), lconByName?])).
Changes the icon into the icon with the name *?’.

5: set(Color(i),ColorYellow).
Changes the atom'’s color into the defined coloEmterprise Dynamics, the
colors must be specified either by their numbewitin the prefix “color”
followed by the color in question, for example G&led.
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6: setsize?,?,?,i).
Changes the atom’s dimensions according to theel@izes (x,y,z).

7: setloc@,?,?,i).
Gives the atom a new location, as defined in tmemand (x,y,z).

8: FreeOperators(AtomByNamédgani, Model), i).
Allows the Operator atoms to be re-used. ReplaeanT by the name of the
Team atom. This option is only for advanced users.

9: if(=(?,?),2,?).
A conditional comparison. For example, enteringftil®wing code gives:
If(=(thesis1,thesis2),commandl,command?2)

If thesis1 and thesis2 are equal, commandl withexuted, otherwise
command2. Command2 can also be omitted.

10:if(=(label([ ?],i), ?),?,?).
A conditional comparison, in which a label’s valaeonsidered.

Example
With the following command, if the label ‘Reject’ has the value 1, we can color all

rejected products red and all approved products green:
if(Label([Reject], i) = 1, Color(i) := ColorRed, Color(i), ColorGreen).

11:if(CompareText(Name(i}?]), 2,?).
A conditional comparison, in which the atom’s namased. Its functioning
is otherwise the same as option 10.

Vizualization tab:

* Icon
The symbol used to represent the Source atom iBDheindow.

For a more detailed explanation relating to 4DSagmmands, we refer you to Annex
3 or the help files included in Enterprise Dynamics
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3 THE SERVER ATOM

E'] Server - Server.? @

l Specific] ‘Jisualizatiun]

Atom narme: |Sewer2

Sethngs

Setup time [3]: |U j
Cycletime [=]: negexp[3] j
Send to: |1 j
Input strateqy: |,£-.,n_|,| inpLtchannel ﬂ
Triggers

Trigger on entry: 0 ﬂ
Trigger on exit; 0 j
Trigger an end of setup: 1] ﬂ

Help Ok Cancel | Apply |

Picture 3-1: The Server Atom

The Server is used to model operations taking icesmount of time such as the
processing of a product by a machine or a custeansettlement at a cash desk. As a
result, the Server can represent a machine, a@guant assistant or another type of
processing place or device. As well as cycle tim#ser parameters can be defined such
as setup times or the simultaneous processingvefaeproducts.

The following values are editable:
General tab:

e Atom name
The name given to the atom.

» Setuptime
Time needed before the actual processing stantexXample: cleaning of
machines, adjusting settings for new products, etc.
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Clicking on the triangle opens a series of optiamsuding one that allows the
settings to be defined for each product, or fodpots of a different type only.
In addition to using these options, the user caa ateate his own 4DScript.

* Cycletime
The time needed to process the product. By clickimghe arrow, a list of pre-
defined 4DScript commands appears.
Important in the case of a grouped processing of prodbetl processing),
the cycle time refers to the whole batch and nefaich individual product.
Further, the processing starts only when the hatcbhmplete.

« Sendto

Displays the channel to which the products haveeteent.
For more details: see the ‘Send to’ explanation of the Source atom.

* Input strategy
Regulates the access to an atom from previous at@tieir output channels to
this specific atom. The input strategy has sewetak: it can open one or more
channels and it can define the order in which petslwill be accepted from the
available channels.

You can compare input strategy to the sequencitigfic lights, where some
traffic lights are switched from ‘red’ to ‘greeroif one or several minor roads,
irrespective of the actual traffic, and where thacpssing priority of these minor
roads is defined.

Warning the first three input strategies open all infudrnels and the last two
open one input channel each time!

1: Anyinputchannel
When activated, this strategy opens all input cknof an atom. If more
than one of the atoms that are connected via thé rhannel can be sent,
the atom arriving through lowest number input clednvill have priority.
While products keep entering through the first ctethe other channels
will be blocked.

2: Largest queue.
When activated, this strategy opens all input cknof an atom. If more
than one of the atoms that are connected via the channel can send, the
atom with the longest queue or largest contentishaile priority. Note that
in the case of several equally long queues, thetidpannel with the lowest
number is chosen.

3. Longest waiting.
When activated, this strategy opens all input cknof an atom. If more
than one of the atoms that are connected via the channel can send, the
atom with the highest average waiting time will @griority. In the case of
several atoms with an equal waiting time, the irgh&nnel with the lowest
number is always chosen. Note that it does not rtiestrthe queues get
approximately equally long, as is the case in tleipus option.
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4: Round robin.
This strategy first opens the first input chanmel ghen waits for a product
to be sent through this input channel. In the sé@ygcle, it is the turn of the
second input channel etc. When the products havérough the last input
channel, the procedure is resumed with the first on
Important remark: this strategy becomes active #fiefirst product! So, in
case of three input channels this strategy gives8x1,2,3, 1,2,3 where x can
be 1,2 or 3!

5: Channell.
In this case, you can enter a specific input chiatmmeugh which all
products must enter. Ifi$ entered, the products may only enter through
input channel 1. Note that this rule does not applye first product
entering as all channels are open initially.

» Trigger on Entry
The command entered in this field is performed wag@mnoduct enters the
Server.
For more details: see the ‘Trigger on Exit’ explanation of the Source.

e Trigger on Exit
The command entered in this field is performed wa@mnoduct leaves the

Server.
For more details: see the ‘Trigger on Exit’ explanation of the Source.

« Trigger on end of setup
A rule that determines what kind of action needsde@xecuted at the end of the
server setup time. There are a number of rulesefirext! (see also Trigger on
entry and exit), but you can also create your aule via a 4DScript expression.

Specific Tab:

* Batch (B)
The batch size can be entered here. The standéirdyss 1.

e Batch rule

To set up the batches. There are 3 options:

1: Bin, 1 out (the first).
As soon as the number of products that have entkes8erver is equal to
the batch size, the product at the front is fonedrtb the next atom. The
other products disappear.

2: Bin, B out.
As soon as the number of products that have entkes8erver is equal to
the batch size, the products are forwarded to ¢ix¢ atom. The Server re-
admits products only when all products of the bdtave left the Server.

3. 1in, B out (copies of in).
Each time a product enters the Server, as manyptods defined in the
Batch input field leave the atom. The productsadireopies of the atom that
entered the Server. The Server re-admits a prashigtwhen all other
products have left the atom.
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e Busytime
When this option is checked, the time taken intostaeration in the “Mean
Time Between Failure” options is only the time ttieg Server is actually in use,
and not the total simulation time.

e MTTF
This abbreviation stands for Mean Time To Failtinef is the average time
elapsing between the end of a repair and the begjraf next failure. This
average time between two Server failures can beeatefn the input field. The
time must be entered in seconds.

e MTTR
This abbreviation stands for Mean Time To Repdie &verage time needed to
fix the Server can be defined in the input field.

« MCBF
Abbreviation for Mean Cycles Between Failure. Therage number of cycles
between two failures can be entered in the ingld fin MCBF, there is not a
definite time between two failures but a definitenber of batches.
NB: When both fields MTBF and MCBF are filled imjlures will be generated
by both definitions.

« MTTR for cycles
This Mean Time To Repair input field applies tddees defined by MCBF.

» Trigger on Breakdown
The command entered in this field is performedatdtart of the Breakdown
period of the Server.

For more details: see the ‘Trigger on Exit’ explanation of the Source.
e Trigger on Repair
The command entered in this field is performedatdtart of the Repair period
of the Server.For more details: see the ‘Trigger on Exit’ explanation of the Source.
Visualization Tab:

* Icon
The symbol used to represent the Server atom idBhwindow.

e 3D lIcon
The symbol used to represent the Server atom iBEheindow.

* Main color

+ Second color
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4 THE QUEUE ATOM

E‘] Queue - Queue3 @

_________ a |l Visualization ]
Atom name: |E!ueu33
Settings
Capacity: |'I 0
Send ho: |1 j
Hueve discipline: [Fifa [First In First Dut) ~]
InpLt shrateoy: |-"3~n}' inputchannel j
Triggers
Trigger an entry: 0 j
Trigger on exit: 0 j
Help Ok | LCancel | Apply |

Picture 4-1: The Queue Atom

When the next atom is occupied, the Queue atoneplpmducts in a queue. The
following settings can be adjusted:

General tab:

* Atom name
The name given to the atom.

e Capacity
The Queue’s capacity. When as many products aseptrén the queue as
defined in the capacity input field, no new producan be placed in the queue.

« Sendto

Displays the output channel to which the produetgetio be sent.
For more details: see the Send to explanation of the Source atom.

* Queue discipline
The way products are arranged in the queue. Thaafivlg options are possible:
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First in first out.

The atoms are put in the queue according to tidercof entry.

2: Lastin first out.
The entering atoms are placed at the front of theaig. Consequently, the
products leave the queue in reverse of their artlentry.

3: Random.
This queue discipline places the incoming prodirctsrandom spot in the
queue

4: Sort byLabel Ascending.
The products with the lowest value for a spectdiodl are placed at the front
of the queue.
Warning!:if the products are not sorted properly, the camggt be a space
before or after the label name.

5: Sort byLabel Descending.
The products with the highest value for a spet#iel| are placed at the front
of the queue.
Warning!: if the products are not sorted properly, the canggt be a space
before or after the label name.

6: User defined.

The products are placed in the queue accordingptisdion defined by the

user.

* Input Strategy
This input window can be used for indicating whicput channel is to be used
For more details: see the ‘Input Strategy’ of the Server atom.

e Trigger on Entry
The command entered in this field is performed wag@mnoduct enters the

Queue atom.
For more details: see the ‘Trigger on Exit’ explanation of the Source atom.

e Trigger on Exit
The command entered in this field is performed wa@mnoduct leaves the
Queue atom.

For more details: see the ‘Trigger on Exit’ explanation of the Source atom.

Visualization tab:

* JIcon
The symbol used to represent the Queue atom iBRheindow.

e 3D lIcon
The symbol used to represent the Queue atom iBRheindow.
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S THE SINK ATOM

ED| Sink - Sink4

'3 Efaiw?l Vizualization ]

Akom name: |5if"k4

Triggers

Trigger an entry: 0 j

Help Ok Cancel | Apply |

Picture 5-1: The Sink Atom

This atom allows products to leave the model. Tiewing settings can be adjusted:

General Tab:

e Atom name
The name given to the atom.

e Trigger on Entry
The command entered in this field is executed as 88 a product enters the
Sink.

Visualization Tab:

* Icon
The symbol used to represent the Sink atom in Eheviddow.

e 3D lcon
The 3D icon that is used to represent the Sink atotime 3D window.
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6 THE CONTAINER ATOM

Akom name: |En:nntainer5

Container sizes

# zize [m]; |1 A

Y zize [m]; |1 A

£ zize [m]; |':'-1 ]
Storage sizes

# size [m]; | 11
' size [m]; | 11
£ zize [m]; | 1
Fit to storage: [

Help ak. Cancel Apply

Picture 6-1: The Container Atom

The Container atom is created especially for sgpan stacking other atoms, such as boxes or
pallets. For the Container atom, a number of stahdgations, such as special 3D icons, have
been designed for improved visualization. Moreotee, size of a product can automatically be
adjusted to the size of the Container. In pringigthe Container atom, like the Product atom, is
placed in the model via a source (or via the AtriNst atom). Using an Assembler atom,
products can then be put in the Container.

General Tab:

* Atom name
The name given to the atom.

* Container X size
The size of the container measured in the x doadiiength).
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* Container Y size
The size of the container measured in the y doadtividth).

* Container Z size
The size of the container measured in the z doedtieight).

e Storage X size
Lists the size (in the x direction) required fawrgtg an arriving product.
Entering more space than actually required by tbdyrct results in empty
spaces between the products.

e Storage Y size
Lists the size (in the y direction) required faorgtg an arriving product.
Entering more space than actually required by tbdyxt results in gaps
between the individual products.

e Storage Z size
Lists the size (in the z direction) required farstg an arriving product.
Entering more space than actually required by tbdyxct (see Product atom)
results in gaps between the products.

» Fit to storage
Checking this option adjusts the size of a produch that it exactly matches
the pre-defined storage size.

War ning!

There are 3 types of sizes: the size of the progheet Product atom), the size of the
container and the storage size. The storage dmesa{visual) adjusting of the
packing method.

Example:

A pallet, Container with a Container size of 1x1x0.15, will stack a product sized
1x1x1 4 high if the Assembler places 4 products on a pallet.

But when Fit to Storage is selected with a storage size of 0.5x0.5x0.5, it will neatly
place 4 boxes on one layer!

Visualization Tab:

» Color
The color given to the atom.

e 2D lIcon
The symbol used to represent the Container atdimei2D window.

3D Icon
The symbol used to represent the Container ataimei@D window.
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7 THE ASSEMBLER ATOM

E'] Assembler - Assembler?7 @

l Channels ] Wizualization ]

Atorn name: |.-'-‘n.$$em|:uler?

Settings

Cycletime [z]: loanarmall10.2] ﬂ
Send to: |‘I ﬂ

Columnn reference b.o.m.: | 1

Digplay contents: v

Fack contents: v

Triggers

Trigger on entry chr, 1: 0 j

Trigger on entry chr, 2-n; 0 j

Trigger on exit: 0 j

Mizcellaneous

Edit table
Help Ok LCancel | Apply |

Picture 7-1: The Assembler atom

This atom merges atoms from several sources. Afolarsed into another atom can
remain stored or be destroyed. Besides simulagagassembly work, this atom is also
very useful for packing products in boxes or origia)] and even for compiling orders.

The pallet, box or order always enters via thet finput channel, while the products
enter via the other channeBepending on the settings, these products ateogled or
placed in the atom that has entered via the fumtiti channel.

General tab:

e Atom name
The name given to the atom.

Description of the ED library Basic Atoms ©Incontrol Simulation Solutions 21



* Cycletime
The time needed to combine the products. This tnmeeasured from the
moment when all the atoms required have enteredsbembler, and refers to
the whole assembly operation and teeach individual product! Clicking on
the arrow opens a number of pre-defined 4DScriptassions.

 Sendto
Indicates to which exit channel the products arg. er more details: see the
‘Send to’ explanation of the Source atom.

e Column reference b.o.m.
Indicates what column from the b.o.m. will be usEde user can enter a figure,
but also a 4DScript command that produces a figuhes field is evaluated
when the first atom arrives via input channel 1 defines which column will be
used when the other atoms enter the Assembler.

Bill of Material

The Assembler atom also has a bill-of-material.(h.ptable, (visible by
clicking the “edit Table” button). The b.o.m. listsy input channel, how many
atoms are required for assembling the end product.

This b.o.m. has a number of rows and columns. Timeber of columns matches
the number of input channels. Although the defsetting is 1, the user can
define the number of columns himself.

This means that a separate column can be createddh product type that is
assembled. When a product enters via the firsttiopannel, the user defines
which column in the b.o.m. is used for the reghefarriving atoms.

» Display contents
Checking this option displays the contents of tisseimbler.

» Pack contents
Checking this option, the atoms (read: products)éeiced in the atom that
entered via channel 1 (read: main product or Coatai If this option is not
checked, all atoms that did not enter via chanmneilllbe destroyed.

* Entry Trigger channel 1
The command entered in this field is performed wa@mnoduct enters the

Assembler via the first input channel.
For more details: see the ‘Trigger on Exit’ explanation of the Source atom.

* Entry Trigger channel 2..n
The command entered in this field is executed wahproduct enters the

Assembler via one of the other input channels fio¢ via channel 1).
For more details: see the ‘Trigger on Exit’ explanation of the Source atom.
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« Trigger on exit
The command in this field is executed when a probhaves the Assembler.
For more details: see the ‘Trigger on Exit’ explanation of the Source atom.

Visualization tab:

* JIcon
The symbol that represents the Assembler atomeirhwindow.
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8 THE UNPACK ATOM

il |l "Wisualization ]
Alam namme:; |L|n|:ua|:k8
Sethngs
Cycletime [z]: 0 j
Unpack quantity: cantent{first(c]) j
| put strakegy: 1. &y inputchannel j
Triggers
Trigger an entry: 0 j
Trigger an exit [products): 0 j
Trigger on exit [packing]: 0 j
Help Ok | LCancel | Apply |

Picture 8-1: The Unpack atom

The Unpack atom is used for removing products feo@ontainer atom. After unpacking, the
Container atom is sent via the second output chamtkethe products via the first output
channel.

General tab:

* Atom name
The name given to the atom.

* Cycletime
The time needed to unpack the container. This snmeeasured from the
moment the container enters the atom and refarsetmnloading time’ per
container (anchot to that of each individual product). Clicking dretarrow will
open a number of pre-defined 4DScript expressions.
For more details: see the ‘Cycletime’ explanation of the Server atom.

* Unpack quantity
Defines the number of atoms that will be unpack®&ben this number is
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reached, the container is sent through. The defatting

content (first(c)) ensures that all products are removed from the
container. The 3 other pre-defined options are:

duniform(1,10)

label([?],first(c))

if(=(?,?),?2,?

* Input strategy
This field may be used for indicating which inphiaanel should be used.
For more details: see the ‘Input strategy’ of the Server atom.

» Trigger on entry
The command entered in this field is performed waeontainer enters the

Unpack atom.
For more details: see the ‘Trigger on Exit’ explanation of the Source atom.

» Exit trigger products
The command entered in this field is performed wagnoduct leaves the

Unpack atom.
For more details: see the ‘Trigger on Exit’ explanation of the Source atom.

» Exit trigger packaging
The command entered in this field is performed waeontainer leaves the

Unpack atom.
For more details: see the ‘Trigger on Exit’ explanation of the Source atom.

Visualization tab:

e Icon
The symbol used to represent the Unpack atom i@Eheiindow.
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9 THE MULTISERVICE ATOM

BB MultiService - MultiService9 X

1| visualization ]

Akom name: |Multi5 erviced
Settings

Capacity: Lt

Cycletime [3]: negexp(30) ﬂ
Input strateqy: |.-'-‘-.n_I,I inpLtcharinel j
Send to: |1 j
Triggers

Trigger on ertry: 1] j
Trigger on exit 0 ﬂ

Help Qk LCancel | Apply |

Picture 9-1: The MultiService atom

The MultiService atom has the same basic functaanseveral individual Server atoms.
Where the Server atom can process only one praduettime, the MultiService atom
allows the simultaneous processing of several misdhe settings options are not as
elaborate as those of the normal server, but altdanctions are available.

General tab:
* Atom name
The name given to the atom.
« Capacity
Lists the number of products that can be processedltaneously.

For the options below, we refer you to the desioipbf the Server atom:

* Cycletime
* Input strategy
* Sendto

» Trigger on Entry
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» Trigger on Exit

Visualization tab:

* lcon
The symbol used to represent the MultiService dtothe 2D window.

« 2D display

The way in which the products are displayed inatoen in 2D:

1. Standard display
The products in the MultiService atom are not Vesibut a text display
indicates how many products are present.

2: Move left right
The products are visible and move from the leth&®right.

3: Move right left
The products are visible and move from the righh®left.

4: Level vertical
Instead of the products, a colored area is visiliieh increases in height
when more products enter the MultiService atom.

5: Level horizontal
Instead of the products, a colored area is visiliieeh scrolls to the right
when more products enter the MultiService atom.

6: Line up content

The products are visible and displayed one undénrtba other.
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