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@b Edit expression X

By double-clicking on an entry in the tree structure, a symbol can be inserted into the expression. Ca Ic u I atio n exp ressio n s

Gamma distribution, random number (GammabDist)

Beta distribution (direct characteristics) A Ca n a ISO be u Sed

Cauchy distribution GammaDist (alpha;beta)

Chi distribution

Chi*2 distribution Generates a random number according to the gamma distribution with
Erlang distribution the parameters a and B according to the first and second parameters.

Exponential distribution

F distribution

Fatigue life distribution

Frechet distribution

Gamma distribution
[z Gamma distribution, density (GammaDist)
@ Gamma distribution, distribution function

Gamma distribution, random number (Gar

25 Gamma distribution, random number (trur

Gamma di.stri-buti.on (direct characteristics) A n exp ress i o n b u i I d e r

Gumbel distribution

Gumbel distribution (direct characteristics) Q e Q

Half normal distribution d Ia Iog IS ava I Ia b I e

Hyperbolic secant distribution v
< >
GammaDist(5;7)+sqrt(wip())

Example: GammaDist (5;3).

- 2 2 2
It is a=mean” /sd~ and p=sd /mean.

A total of 369 symbols are available.
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=
2 total=568 urrent=3, total=587 urrent=5, total=584 urrent=9, total=578 Throughput=50.9 (1/haur) total=5¢
- Maximum number of clients in the monitored area
15
Pull barrier The pull barrier ensures the buffer limit
at station 2 is never exceeded Throughput (clients/hour)
® Max=15 51
O Max=5 s o Queue at station 2
8 8 cviw)
0.414 o
... Which can be
Failure state of station 1 Queue length at station 2
Station 1 will be O
in down time for
recorded as vidaeos
per haur,
L]
Idle state of station 2 L I Ve
tatistic dat
If the maximum buffer size between station 1 and On the other side the processing times at station 2 will
station 2 is low, a down time of station 2 will increase if the queue gets longer (time needed to pick
quickly lead to idle times at station 2. the next client from the queue).
v
< >
Simulated time: 11:10:34, arrivals 588 of 10,000,000 (0%) 100% ‘=, @ L4 mg =
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b Process station (id=1) X
L[ Copy E] Save %% Update [[J Updates the information each second
@ Data m Waiting dlients & All clients

Running number: 100, id=2143788382, Client type: Clients A (id=0)
b w=00:00:00, t=00:00:00, p=00:00:00, v=00:00:00 (on arrival at station)
"~ Numeric dient data fields: 0, text-based client data fields: 0

L
Running number: 110, id=985996482, Client type: Clients A (id=0) C t t t d t b
/_q\ w=00:00:00, t=00:00:00, p=00:00:00, v=00:00:00 (on arrival at station) u r re n S a I O n a a Ca n e
"~ Numeric dient data fields: 0, text-based dlient data fields: 0

Running number: 112, id=809571122, Client type: Clients B (id=1) d iS p I aye d d u ri n g a n i m ati O n

)-__—_k w=00:00:00, t=00:00:00, p=00:00:00, v=00:00:00 (on arrival at station)
Numeric client data fields: 0, text-based dlient data fields: 0

... and also changed while
animation is running

s "

mo Client data X

& General ) Times

Running number: 112
3 dlients are waiting at the stations.

ID: 809571122

Cl ) Hel
{ @] Close 2 Help ) Client type: Clients B (id=1)

lcon: A
£,

Current station: Process station (id=1)

Client was created during warm-up phase

Record dient to statistics
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details
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Clients in system (waiting): 11.335
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mo File Edit View Elements Model Simulation Extras Help Warteschlangensimulator [unsaved model file] Quick acces|] — 0O X
& Load model Save model Model editor X Simulation results &, Start animation [J Start simulation i3] Parameter series @) Help . « e . .
. A Visualizing simulation
T
<]
=
Queue model with waiting cancelations and repeaters res U ItS a S h eat ma pS
§
£
iy
i
[+ = Source
e A s ™
o Clients A -‘.:; Select heatmap mode = X
= Arrivals ( Current operator utiization
“j% Percent value &) Using a heat map, the values of specific performance
& indicators can be visualized directly on the drawing surface [B] Hide
Arrivals Average waiting time  Average operator utiization [ after a completed simulation.
2 Source Number Percent value
Clients B Do not show heatmap
id=17
Share of retryers of all calls station = SCOUNGI’ i Heatmap: Average number of dlients at a station
Percent value o | S d . . .
= e N Heatmap: Average number of waiting clients at a station
Heatmap: Average number of clients in the service process at a station
& Share of finally successful clients ¥ - b fd
eatmap: Maximum number of clients at a station
Icon: Person - red U Percent value £
Retrys Waiting cpncelation
e ——id T = — Heatmap: Maximum number of waiting clients at a station
id= id=20, Group=Calls
Heatmap: Maximum number of clients in the service process at a station
By Decide e o icr (®) Heatmap: Number of arrivals at a station
Retry Rate 1 (50%) (Random) Rate 1 (50%) Cancel (final) id=10 ! P .
Heatmap: Average waiting time at a station
id=15 id=18 id=21, Group=0utput counter
Er Heatmap: Average transfer time at a station
£
£ Heatmap: Average process time at a station
(%)
Heatmap: Average residence time at a station
% Heatmap: Flow factor at a station
v .
Heatmap: Throughput at a station
8 >
|35 elements, The model is ok. 100% Q@ @ Q52 kB @J Heatmap: Maximum throughput at a station
® The statistical data from the last simulation
is used as the basis for displaying the heat map.
2| Close 2 Setup heatmap...
S
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Model

@, Edge © Element

v

‘) Heatmap

B8 Overview

File

Load model D Save model

<

Edit View Elements Model Simulation Extras Help

Warteschlangensimulator [unsaved model file]

Model editor % Simulation results & Start animation [ Start simulation [ Parameter series

Building temporary batches

4 Source 3\
Item A /

Decide
(Random)

Arrivals (ltem A)

il

Batch
Shipping 1

= id=4

Before shipping, two items at a time are packed into one package.
At the receiver, the packages (the temporary batches) are dissolved again.

Transpart destination > Separate B
Receiver Unpacking

Items delivered
Number

Packages delivered
Number

29 elements, The model is ok.

—\ id=7, New type=Faket I New client typg™Ra
" Source Decide

Item B Arrivals (ltem B) (Random)
id=2

Shipping 2

id=8, New type=Paket 2

Source Decide

Item C / Arrivals (ltem C) (Random)
id=:

) Help

Transport origin
(Direct routing)
Delivery

Simulation of temporary

and permanent batches

>
10060 QQ Q0 kB @
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m Warteschlangensimulator [unsaved model file] = (m} X o Edit transporter X
) Stop Save image E] Export [ Simulation < Settings ») Play »1) Single steps (») Speed Name of the transporter type: = Transporter
= ~
-28 &8 Capacity and appearance 123 Count  =#® Distances =1 Failures / breaks & Loading time @. > Vv
Transporting workpieces with transporters Capacity per transporter: | 1
©
§ Icon for moving to the right (empty): .4 Lorry (empty} v
= .
ss_ststmn Icon for moving to the left (empty): | G Lorry to the left (empty)
4} hine 1
2
'é Icon for moving to the right (loaded): &4 Lorry v
B
i
(%] Icon for moving to the left (loaded): @&l Lorry to the left v
42 2 Source Assign sequence ;-D'ansporter stare™ e st atiar =
'g Material A /Arivals (Vaterial (Sequence: Plan A) Route by sequence s’;ati;n 1 R
=3 Plan A Start A |
£ tatal=¢ total=¢ Lrrent=1, total= total=5 .
The more parking space there is near = Parking lot _ .
to Start A and B, the shorter the Parking 2 L)
queues will be here. =
2 Assign sequence Fransporter-se A S ® ok ) Cancel &) Help
M:tlu;(::l B ‘Arrivals (Material (Sequence: Plan B) Route by sequence Trag;;:il::‘w;m” R
Plan B Start B - ||
total=14 total=14 current=3, total=14 total=11 cu
i i i e Simulation of transport
current=1, tatal=11
L
Utilization of the machines (current value and in average) p ro C e SS e S u S I n g t ra n S po rte rs
In one segment the driving time is 5 secol
one segment to the next the time is 20 sec_,
< B ) B S
Simulated time: 00:08:05, arrivals 20 of 10,000,000 (0%) 100% (= (@ O rzg =)
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Mo File Edit View Elements Model Simulation Extras Help Warteschlangensimulator [unsaved model file] — O X
& Load model Save model Model editor Z Simulation results E Start animation [ Start simulation [} Parameter series @) Help
= A
3
=
- Push and pull production with multiple segments Segment A
é (controlled by source and signal)
o 2 \
= = Source — r/’| Pull barrier 55 station r CJ
Duplicats %
? Clients / Arrivals (Clients) o &I Original Barrier B .tion A |_E P u S h/p u I I p rOd u ct I o n — a n a ny
= id=1 id=11 id=8 id=9 id=
l-:'\ Generates clients by signal N(B)+N(9) If h k : d f d : = b d
© : . -
other kind of condition-base
at
é) 5 S "Barrier B" will only release a client for processing at station A, if after be
. ; Icon: Person - red this in segment B and at station A there are no more than 3 clients b 0 Q I
Clients Avrrivals (Clients t
1 arriers, signals etc.
id=2 id=3 opy
Generates at the beginning 10 clients Z
For comparision: push production without barrier
By the arrivals will still be limited by the pull signal.
ss station ss station ss station
Exit
.tion D >.tion E >.tion F >< g
id=33 id=34 id=43
Number of clients at stations E and F
4
3
o
L]
E
T 2)
I
% 1
=
@
8
ﬁ [aCtalaNalal na-AE-NnN A%-an-nn [aRER L alal =t
<
60 elements, The model is ok. 100 Q@ Q2 il B @/
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o File Edit View Elements Model Simulation Extras Help Warteschlangensimulator [unsaved model file] Quick access — m] X
& Load model Save model Model editor I Simulation results [ Start animation [ Start simulation |3} Parameter series @) Help
= ~
3
=
Awerage waiting time (ir
= 2 parallel operators, 1 queue, E[S]=60 sec. Number
@
£
u;‘_" &ype assignment ation
(&) Clients A MNew client type: Clients A
@ id=4
2
¢ B hing clients b diti
S N S ranching clients by conditions,
=) parallel operators, 2 queues, E[S]=60 sec. Number .
by chance, script-based, etc.
Offginal
&ype assignment RDECI;GE
Clients B New client type: Clients B 5:,';,”’ :Tl)%
id=34 36
/Opy/ \
Random choice of process station
\
4
Cop /
o
£
E &&pe assignment (Mirl‘:\i):?ilrieNQ) Average waiting time (ir
r; Clients C New client type: Clients C Shortest Q.
id=92 id=21
g
E
3 Choosing the shortest queue
N
€ ¢ >
|48 elements, The model is ok. 100% Q@ Q332 ilk B @J
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Using external data for client arrivals
and parameters in simulation process

@b Load client arrivals from table (id=1)

Name:

Table mode:  Use processed table
Table file: | Arrivals.xlsx
Interpretation of the time data
Values are time stamps
Values are distances between arrivals
Read table from bottom to top

Load dlient types from table:

Clients A
Clients B
Clients d

& Load dient types from table

© ok ) Cancel &) Help

id=1

(@ dlient sources are the starting point of the client's movement through the system. Table source allow to load the concrete client arrival times from an external table file.

X

B Hide

b Edit database output (id=2)

@ If a client passes this station, one or more current values are appended as a new row to a database table.

Name:

Output active?

Database type: SQlite v
Connection settings:

Configuration: SQLite file

User name:

Password:

No connection to database available.

Table:

Qutput
Current simulation time vl
Calculated expression VT

© Add output element

Additional data

no additional data

& wip(

X

b] Hide

id=2 Y [ A | O]

Database table column

v

Direct output of simulation

data also supported

@ Ok ) Cancel 4 Help
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1

£

mb Edit script-based branching (id=4)
@ Branches the arriving dients based on a script along the multiple outgoing edges.

Name

Script to be executed:

Language: = €» | Javascript QNew Load E]Save @ Search < 3 Commands

var type=Simulation.calc("ClientData(l1)");
var mode=parselnt(Simulation.calc("Mode™));
var exit;

switch (mode) {

case 0:
if (type==1) {exit=1; mode=1;} else {exit=3; mode=2;}
break;

case 1:
if (type==1) {exit=2;} else {exit=3; mode=2;}
break;

case 2:
if (type==1) {exit=1; mode=1;} else {exit=4;}
break;

1
I

7 Simulation.set("Mode",mode);
2 Output.print(exit);

© ok ) Cancel 2) Help

9) Help

Supported languages:
Javascript and Java

Scripts can be used for
modelling complex
control strategies
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. )
o fle Edit Elements  M; Extras Help Warteschlangensimulator [unsaved model file] — 0O X
D New Load Save = g Templates Base model (7 Input parameters L Output values [[J Start simulation [¥3 Process results @] Close @) Help
@ The parameter series function can be used to investigate the effect of varying one or more parameters on the characteristics of the system. First, define the variables to be
varied using the input parameters button, then use the output values function to select which characteristic values should be output in each step. Then you can use the [B] Hide
buttons below the table to create models where the selected input parameters are varied and simulate them using "Start simulation”.
Model Input parameter QOutput value Output value Qutput value Output value QOutput value Control
Average service  Average number Average number Waiting time for  Process time for  Resource
time of clients in the of waiting clients  all clients all clients utilization -
system in the system Operators group
Parameter seri... 60 1.503 0.903 00:01:30.2 00:01:00 60.051% o v @ 1 O % Fa St a n d ea S C re ati O n Of
Parameter seri... 65 1.858 1.208 00:02:00.9 00:01:05 64.999% F ¢ @1 1 O = y
o
Parameter seri.. 70 2339 1639 00:02:43.9 00:01:10 70% F ¢ @1 1 O % pa ra m ete r st u d Ies
Parameter seri... 75 3.006 2.256 00:03:45.5 00:01:15 75.005% F @ 1T 1 O
Parameter seri... 80 4,003 3.202 00:05:20.2 00:01:20 80.022% &S ¢ @ 1T 1 O =
Parameter seri... 85 5.626 4776 00:07:57.6 00:01:25 84.997% &g ¢ @ 1T 1 O = - -
D Results viewer 73
Parameter seri... 90 8.932 8.033 00:13:24 00:01:30 89.932% o ¥ @ ] ﬂ D z Output value: | Average number of waiting clients in the system v| & ® (& Defaultzoom [[)Copy [HSave 4 Settings Window size
Average number of waiting clients in the system
Parameter seri... 95 18.846 17.895 00:29:50 00:01:35 95.015% & ¢ et O = v O S :
i8
2 = ks I = = 90 = £
W 16
&
© 15
=
T 14
iE|
n 13
e e e
Ty
o
E 10
2
s 8
E 7
Es
]
g4 =
Simulation step 7: Simulation of model Parameter series 7 ~ E 3 e —
Simulation step 8: Simulation of model Parameter series 8 2 7_7_-7_,_,_71—*'7""{
The simulation of the parameter series was finished after 8 steps. 1 e
| Total simulation time: 6 seconds, simulation time per steps: 1 seconds. V) 0 :
1 2 3 4 5 6 7 8
Model number
— Average number of waiting clients in the system
Zoom frames can be drawn in the diagram by holding down the left mouse button. In addition, the mouse wheel can be used to zoom. If the ctrl key is held down, the area to be
displayed can be moved by holding down the left mouse button
| @l Close 9 Help
e J

Optimizer also built-in
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m Warteschlangensimulator [unsaved model file] — (] X

i, Start simulation server () Start web server [ Start remote control server ©} Start MQTT client & Start DDE server & Start socket server @] Close @ Help

Calculation server:  Port: 8183 £ | Password (optional): Limit requests Auto start

Web server: Port: 81 | & Auto start

Remote control server: Port: 81 | Auto start -

MQTT client: Broker: tcp://localhost Validate certificate Topic:  Warteschlangensimulator/task | Status topic: = Warteschlangensimulator/info co m m a n d -I I n e a n d

Login data for web and remote control server and MQTT client: Name: Password: se rve r 0 e rat i 0 n a Va i I a b I e
DDE server: Auto start p

Socket server: Port: 1000 ¢ Auto start

Output of calculation server:

Simulator can be used on
Linux-based HPC systems

| Simulation server: off (L) Web server: off H Remote control: off MQTT dlient: off CJ) DDE server: oft & Socket: off




Warteschlangensimulator — Event-driven stochastic simulation a-herzog.github.io/Warteschlangensimulator

Model Optional external Optional external User-defined
. Recorded h SR
images animations input data output data statistics f|.Iters /
(png, jpeg, gif, bmp, (avi) (xIsx, ods, csv, txt, DDE, (xIsx, ods, csv, txt, DDE, user-defined
svg, eps, drawio) avi database) database) reports

N/

P —— Model Simulator Statistics T (e
odels . ' ' -
(xml, zip, tar, json) editor Helis T (xml, zip, tar, json)
Flow chart be)sed A Texts, tables, charts
graphical editor viewer in program
and animation
viewer
Pa rameter Configurable via
StUdlesl graphical user ” Rgportsd
Optimizer interface or via XlIsx, ods, Csv, docx,
. p / command-line odt, rtf, pdf, tex,
Many import Script runner html, md)
and export
. v
file formats L
Command-line interface
supported

Also available when no graphical output is available (remote console)
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’Q Datei Bearbeiten Auswahl Anzeigen Gehezu - ® SocketConnectionTest.ipynb - network - Python - Visual Studio Code

B SocketConnectionTestipynb ®

B SocketConnectionTestipynb > M# Testing socket connection between Python code (client) and Warteschlangensimulator (server)

/O + Code -+ Markdown [> Alle ausfiihren 'O Restart == Alle Ausgaben I8schen Variables = Outline
simulator_already_running_on_port = -.
v 00s

&4

&

Perform connection test

B

# Load model
xml_model = get_example_model()
# Load custom model: xml_model = Model("filename.xml").get()

# Perform test

if simulator_already_running_on_port > @:
print("Connect to already running socket server.")
gs = QS_socket_only("localhost", port=simulator_already_running_on_port)
xml_result = gs.run_task(xml_model)

LD I %

else:
print("Starting simulator in socket server mode, connect to simulator.")
with QS(java_path, simulator_path) as gs:
xml_result = gs.run_task(xml_model)
v 31s

Starting simulator in socket server mode, connect to simulator.

Display test result

if type(xml_result) == bytes:
print("Connection is working.")
print(“"Received”, len(xml_result), "bytes of statistic data.")
# Save results: Statistics(xml_result).save("filename.xml")
else:
print(“"Sending model or receiving statistics failed.")
print("Result data type:", type(xml_result))

4 v/ 00s

Connection is working.
Received 306198 bytes of statistic data.

Fiimnnmamla cadA Fav critnmiina An Antima i Al A

®0A0 M028%

O B [ o8

& 8

& Python 3.11.0

Python

Simulator can
be controlled via
external scripts

Python

Python

Zelle 1von13 0
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Simulation results

39 Generate report =

o Fast access
= Dashboard

Results overview (Text)

Erlang-C comparison (Text)

Model overview

Arrivals and leavings

Clients at the stations
Number of clients at the stations (Text)
@ Number of clients at the stations (total)
@ Number of dlients in the queues (Table)
@ Number of clients in service process (T4
Distributions by state

Times of the clients
Waiting, transfer and processing times
@ Waiting, transfer and processing times
'g@ Ratio of waiting to process times (Grap
Distributions by time

Times at the stations
Waiting, transfer and process times at
@ Waiting, transfer and process times at t
Distributions by time

Resource utilization
Resource utilization (Text)
@ Resource utilization (Table)
il Resource utilization and failures (Graph
4D Resource utilization and failures (Graph
il Relative resource utilization (Graphics)
Distributions by state

System data (Text)

Arrivals per Thread

35 Generate report

B System data

EDCopy QPrint BSave # | Navigation @f Search QJE' Settings [_| Window E]Word

System data

Used simulator version: 5.7.0

Run date of the simulation: 9/27/24, 11:48 AM

Threads: 24

Simulation computer: Windows 11 (amd64), OpenJDK 64-Bit Server VM (21.0.4)
Author of the model: Alexander Herzog

User (simulation run): Alexander Herzog

Needed simulation time: 525 ms
Relative runtime difference between fastest and slowest thread: 1.156%
Maximum relative difference in simulated clients between the threads: 11.028%

Simulated client arrivals (without warm-up phase): 5,000,191
Clients per second: 9,524,173
Needed calculation time per client (*): 2.52 ps

Simulated events: 18,600,239

Events per second: 35,429,026

Needed calculation time per event (*): 677 ns

The data marked with (*) indicate the real
computing time on a CPU core.

-
Eile Edit View Elements Model Simulation Extras Help Warteschlangensimulator [unsaved model file] Quick acces|] — a X
[ Load statistics f’,’_] Save statistics | Model editor ' & Simulation results & Start animation [ Start simulation |z} Parameter series I Model for these results = &) Help

~

Fast simulation
supporting multi-core CPUs

Customers/second

10,000,000
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Model editor Modell-Editor
In the model editar, the queue model to be simulated can be defined. By using the Element toolbar button, compenents can S B QU I LT P T G T
be added to the drawing surface, and the Edge button can be used to insert connections edges between the companents N
In dem I-Editor kann des zu definiert werden. Uber die Symbolleistenschaltfliche
Elements can be selected individually (by holding down the shift key If you want to select more than one element), or by Elemant kannen auf der Z i fiigt werden und dber die Schaltfliche Kanta
area selection, and then moved graupwise by drag&drop. By right-clicking on an element, a context menu with additional Verbindungskanten zwischen den Komponenten eingefugt werden.
command options can be called ;
Elemente konnen entweder einzeln per Anklicken (mit gedriickt gehaltener umschalt-Taste, wenn mehrere Elemente
By double-clicking (or pressing the Enter key on a selected element) a properties dialog for configuring the selected selektiert werden sollen) oder per hs-Sel und dann per
component can be opened. The Delete key can be used to remove the selected elements. In addition to dragidrop, . werden, Uber einen Rechtsklick auf einem Element kann ein i mit weiteren aufgerufen werden.
elements can alsa be moeved by holding down the A1t keys and using the cursor keys. If the shift key is pressed while " N
; . A - Per Doppelklick (oder per Eate:-T: kann ein Eig Dialog zur Konfiguration der jewsils gewshitan
dragging and dropping the elements ar using the cursor keys to move them, the selected element can be moved pixel-wise, b P e, Do a o By et
otherwise they are moved along a grid. If the ct:1 key is pressed while dragging and dropping an element, a copy is placed. e T T L M - ST = e
The original element will not be changed. If the &1t key is pressed while dragging and dropping elements, the x or the y warden. Auar per Drag8Drop kinnan Elemants auch mit gadriicktar ALc-Taste mit dan Cursortastan varachoban wardan.
pasttion| s ot kadiTha mavament Eakaa placalalong o axa oAl Wird beim Verschieben per Drag&Orop oder per Tastatur zusatzlich die die 1a1t-Taste gedrickt gehalten, so kann das
jewsils gewihlte Element pixalganau verschoben warden, ansonsten wird es entlang einem Raster verschaben, Wird beim
By using the middle mouse buttan the function for adding connection edges can be switched on or off without needing to o o = Werschieben per Drag&Drop die strg-Taste gedrickt gehalten, so wird eine Kopie erstelit und neu platziert. Das
click the Edge butten, Originalelement bleibt unverandert an seiner Position. Wird beim Verschieben per Drag&Drop die A1t -Taste gedrickt
gehalten, wird die x- ader die y-Position beibehalten, Die Verschiebung erfolgt nur entlang einer Achse.
An overview of all available elements can be found on the help cont:
Ober die mittlere Maustaste kann die Funktion zum Einfigen von Verbindungskanten jederzeit ein- und ausgeschaltet
werden, ohne dass dafiir zuvor die Schaltfiiche Kante angeklickt werden musste.
First steps L] Eine Ubersicht Gber alle auf der Zeichenflache verwendbaren Elemente finden Sie auf Hilfe-Inhalt-Seite.
O T ) o T S T A = b e e e e A Ty n I s a n e r m a n
« A step by step tutorial can be started by clicking on "+ Interactive tutorial® in the Help menu. N .
+ A short i ion about using the Warte: can be viewed via the menu item * Tutorial (pd Erste Schritte zur Verwendung des Warteschlangensimulators
the Help menu. « Als erstes kiinnen Sie ein Beispielmedell laden, ansehen und simulieren. Klicken Sie dafir im Datei-Menl auf den
Eintrag "Beispiel laden”.
« Eine Schritt-fiir-Schritt Anleitung kann Gber den Mendpunkt * + Interaktive Einfuhrung® im Hilfe-Mend aufgerufen
werden.
« Eine kurze Einfilhrung in die Verwendung des Warteschlangensimulators erhalten Sie Gber den Menipunkt
Tutorial (pdf)” im Hilfe-Meni.
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Apache License 2.0

A permissive license whose main conditions require preservation of copyright and license notices.

Contributors provide an express grant of patent rights. Licensed works, modifications, and larger works may Ava I Ia b I e a S Opensou rce
on GitHub

be distributed under different terms and without source code.

Permissions Conditions Limitations
Commercial use ® License and copyright notice @ Liability
Distribution @ State changes @ Trademark use
Modification @ Warranty
Patent use o
. Product ¥ Solutions ~ Resources ¥ Open Source ™ . ici Q Sign in | Sign up
Private use
B A-Herzog / Warteschlangensimulator  putii 0 Notfications %' Fork 9 7% Star 85
<> Code () Issues [ Pullrequests () Actions [0 wiki @ Security 1= Insights
Releases / 5.6.0
. . Compare
Warteschlangensimulator - Version 5.6 (e
“z! A-Herzog released this Mar 25 - 110 commits to master since this release © 560 -0 dbeal2a
° o o
WI n d ows I n sta I I e r a n d z I p This is a major release of Warteschlangensimulator. See the release notes for a list of all new features, improvements and fixes.
= Installer for Windows

« Zip archive for Linux and MacQS and for portable use

file archive (for Windows

The Windows setup programm can install Warteschlangensimulator in all user mode (which requires admin rights) or just for the current
. . user (which does not require any admin rights). The zip archive contains the same files the setup program will install. The zip file version is
a n d L I n u X ) a Va I I a b | e portable and can be used under Windows, Linux and MacOS. The simulator contains English and German language modes.

A Java runtime environment in version 11 or higher is needed to run Warteschlangensimulator.

v Assets &

Dsimulator.zip 125 MB Mar 25
@simulatorSetup.exe 125 MB Mar 25

@S\mululurSelup.s\q

@Warteschlangensimulator-x86_64.Applmage 124 MB Mar 25

[i)source code (zip) Mar 25

[Source code (tar.gz) Mar 25
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Textbook

(in German language)

Studienbiicher Wirtschaftsmathematik

... but tutorials,
references, online help
etc. directly built-in in

Warteschlangensimulator

Simulation mit dem
1 Short introduction t
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