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Keep an eye on your production!

Tutorial for a short “guick” demo
IMS Quick-Demo with a empty IMS database (approx. 20 - 30 minutes)
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— Explanation

One Pager ,Quick-Example”

A company has two production areas. Once the "prefabrication" and secondly the "final assembly".
Both areas are connected to each other via a bearing (buffer).

Prefabrication has a whole process time (cycle time) of 1 h, the final assembly takes a total of 4
hours. Task of the planner is to determine if 20 orders can be produced within one week. And what
impact has it, when a new scheduled order with 5 parts of a customer pushed in between. And how
the production capacity has to be adjusted, if necessary, in order to reach the target of the specified

one week.

Production:

Order volume, 20 contracts (‘1% Scenario 50 orders, 2" Scenario 55 orders), only one product variant

Production split into pre-assembly and final assembly
Interim storage for decoupling of the pre- and final assembly

Interim storage has a maximum capacity of 20 parts

Questions
1. Complete design and createn of the basic data in the IMD (product, process
resource)
2. Set of the configuration and netplan
3. Creation of a simulation project (Orders, Scenario, Sim-model, simulation run)
4, First scenario with 50 orders, analysis with Excel whether contracts can be

produced on time.
5. Create a new scenario, extend this with a order consisting of 5 parts.

6. Analysis with Excel or in IMV directly whether objective can be produced within
the given week.

Customer benefits

Content
Group production M IMD/IMV
Flow production [ imcC Simulation
Large quantity [J IMC Line Balancing
Purchased parts [ vswm
KANBAN [J vsMm Simulation

Process time on netplan [] Configuration management

OO0 &

Bottleneck Analysis

Variation of shift schedules
Optimization production scheduling
Optimization Station utilization

Ramp-Up

* Simple introduction to the software and the main basic functions of IMS.
*  Rapid built up of a simulation in IMS for simple analyzes is possible.

* Understand the method of IMS to create, perform and analysis a simulation.
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Purpose of the document

This tutorial describes the creation of a short demo for IMS (IMD & IMV). The demo should perform not
longer than round about 15 minutes (max. 20). To be able to reach this target, some “try runs” are
necessary to reach this time. This tutorial should help you to consider all relevant steps and settings to
perform a runnable simulation at the end of the presentation — with some simple analysis reports.

Intention of the demo: The demo should introduce a potential customer, that’s possible to get quick-wins
and reasonable results with IMS only with a simple structure and model. It’s not necessary to know and
use all features and functions of IMS to apply the tool. In next planning steps the complexity of the
structure and model can be increase, corresponding to the needs and requirements. As example the
process structure can have more detailed processes (times) or the simulation model (material flow-
model) can have station-types with a higher granularity and complexity.

What are the professional targets (quick-wins) which can be shown with the illustration?
- assure the delivery targets of the existing production orders.
- impact of extraordinary production orders.
- Investigation of possible solutions (shift extension) to comply the scheduling dates.
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Business Case

A company has two productions sectors. The first is the “pre-assembly” and the second sector is the
“final-assembly”. Both sectors are joint with a warehouse or stock (buffer) with a maximum capacity of
20 parts from the pre-assembly.

The pre-assembly has a total lead-time (cycle time) of 1 hour. The final assembly takes 4 hours. For the
simplification of the structure in the pre- and final-assembly, there is only one process for pre- and one
for the final-assembly. Therefore each sector has only one station in the simulation. Both sector have the
same type of personal resource.

The task of the planer (customer) is, to check and verify if 40 orders which are already placed at the sales
department can be arranged in time. And on the other hand, which consequences can have a new order
with a high customer priority. In the example here (second scenario) there will be set a new task (high
priority) with 5 parts which have to deliver by the existing production.
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lllustration of the production line

real production line (example)
(6 stations with different processes)

transfer storage-1
(10 parts max.)

o

* Station 1 * Station 2 * Station 3 T . * Stationd * Station5 * Station 6
Incomine Goods -Process 1 - Processd - Process 6 ranspor -Process 8 -Process 9 -Process 12 Outgoing Goods
e -Process 2 - Process5 - Process 7 - Process 10 -Process 13 e
-Process 3 -Process 11
N ) transfer storage-2 . )
(10 parts max.)
Y Y
—i

for simulation simplified production line
(2 stations with one process)

.

Pre-Assembly Stock Final Assembly
(Transfer Storage)
20 part maximum

The times for transport will be reproduced in the assembly processes.

1 53

Qutgoing Goods

Incoming Goods
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Overview procedures in IMD

Create a product folder structure (product group .;, product @ ,assembly }:)’)

Create a product configurations on product nodes 53

Create a resource structure and resources (,logical” stations E teams a

Create a process structure and processes (production E?.a line 2 x work plan Eq]process %per work plan

R pwin e

Define process parameters
a. personal time (1 h pre assembly, 4 h final assembly)
b. link (logical) stations

c. link personal

6. link assembly group @ to pre-assembly process% and define material flow — ® m—-- %
a. Input: Source (order entry)

b. Output: Successor (next process)

7. link assembly group - i to final-assembly process Cband define material flow S —— q}
1. Input: Predecessor (previous process)
2. Output: Sink (order exit)

8. create a new network plan |= on the “line” |~ process node

1. link configuration to network plan
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Create product structure

File Edit View Networkplan Simulation Extras Help 1. Create folder structure on assembly
SH@ 9|4 B xRS _
: node.
IMD.__I - il € Product A X 2. Rename one of to two automatically
4 anning : i
4 [ Products 7 | Properties created assembly nodes in e.g.
[ A380 BlueSky < | Children Product_Assembly A“
[ Motor - Demo Aszzembly or part ity Oty unit Ide ” - -
[ Engineering Dokumente | Product_Assembly A 1 Pes
:‘E”DE'E:‘E“”“” #| (Accessories) " Pes (Note: the two assemblies *) will be
3 Folienproduktion created always automatically when set
[ Isolatoren u“ ” ’
B AREUS MODs a “product nodes” and can’t be
1 AIRBUS FAL s | Configured variants deleted in the first moment. Therefore
4 [ ] FASTDEMO_Prod i
2 2 Product Group Name Order code let the assembly-note ,,Accessories” as
== — 4| Product_Config_a . , ;
4 [_|Product A it is and don’t try to delete it.
@ Product_Assembly_A
@ (Accessories)
(3 QUICKDEMO_Prod 3. create only one product configuration

*) 4 £ MewApparat
# (Base Assembly)
# (Accessories)
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Create resource structure

1. Create resource structure for two
stations (pre- and final-assembly)
2. Create one team with one worker.

+ _iResources
4 [ J FASTDEMO
4 gl Company
4 L Site_A
4 pe Hall_B
m= Station_PreAssey
m= Station_FinalAsse
4 [ya Teams
o Workers
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Create process structure

4 | Planung
[ Produkte

4 [ Prozesse
[ A380 PRO4 CustoCoRe & BlueSky
[ A380 PLM Harmao
[ Motorprodulkdion - Demao
1 Engineering Prozesse
[ Herstellung Verpackung
[ A350 ME
[ Folien-Produktion
[ Isolatoren
[ AIRBUS MODs=
[ AIRBLIS FAL MCM

4 | JFASTDEMO Proc

4 [ Processes_A
4 Prod_Line_A
4 WP_PreAssembly
Qn Prepssay _Process
4 o WP_FinalAssembly
O FinalAssy_Process

[ QUICKDEMO _Proc
1 Ressourcen

Frod Line A >

4 | Fipenschaften

Mame
Prod_Line_A

| PERT- und Ganttwerkzeug fir Prozess

Dashboard - Planungsziele:

Vorgabezeit Toleranz
: (I
Vorgabekosten Toleranz

Kindliste
Machfolger
Personal
Produkte
Hetzplane
PERT

y

LA

WP _Prefssemb WP _FinalAssem

¥ oy

1. Create process structure under a brown
process node. Create two processes, to
better simulate a material flow with a

buffer.

2. Define process order |/
a. activate checkbox ,PERT- und
Gantt...”.
b. join sequence relations between

processes (arrows).
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Assign process parameter 1

Oy PreAssay_Process* x

a | Properties

vame 1. Activate check-Box |V/] ,Use time

Frefssay frocess values from processes ...”

2. Set process times (on brown processes)
to 1 h for ,pre-assembly” and 4 h for

Active time values
Use PERT and Gantt tools for process scheduling

| Use time values from process instead from childrens values

Process time

e ,final-assembly”.
S . methods to set the times are directly
Machine time . on the (brown) process like shown left,
0 L Parallel Sequential
R natng tme or (after step 3) over the network plan.
1 e | o= EE 3. Link personal (worker) from resource
Process time . .

Minutes estimated stricter node (tree view).

1.|'|u1r|:|rkn3r,'z~ minimum 1.|'|u1r|:|rkn3r,'z~ optimum h';urkers maximum 4- Set material fIOW for eaCh process
Workstation (|npUt and Output).
Station_Prefssey b
*  Children

* Successors
4 | Personnel

Team Quantity (reguired} Usage (%)
a8 | Workers 1 100

* Resources
4 | Products

Assembhy or part Input Output
# | Product_Assembly_& Source Successor
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Assign process parameter 2

2a) activate check-box ,Use time values from processes ... “

% PreAssay_Process 2b) process times (times on brown processes) set 1 hour fir ,Pre-

4 | Properties

Assembly” und and 4 hours for ,Final-Assembly”.

Name

2¢) set ,workers optimum*” to “1”

PreAsszay_Process

Active time values

2d) select a logical work station (here: “Station_PreAssey”)

Use PERT and Gantt tools for process scheduling
1| Use time values from process instead from childrens values

2e) link a person from the resource structure.

Process time

Setup time 2f) link the assembly group “Product_Assembly_A” and set on Input
s e »Source” and for Output ,Successor”.
Winutes mated 2g) The same for process , FinalAssembly-Process, but for Input now
”:':“i"&”me — choose “Predecessor” and for Output “Sink”.

Personal time

WP_PreAssembly Oy PreAssay_Process X

1 Hours ¥ || estimated Minutes

Process time mmenroREriics
Minutes. *  Children

Workers minimum Workers optimum *  Successors

1 1 4 Personnel
Workstati

pristation Team Quantity (required) Usage (%)
Station_Prefsssey v = J
T Viorkers 1 100

*  HResources

4  Products
Aszsembly or part Input Output Guantity Oty unit Uzage type
| Product_Assembly_A& | Source SUuccessor -
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Create network plan
2 Neworian_conto_ < [

4 [ Planning
4 [ Products
11 A380 BlueSky

1 Motor - Demo

4  Properties

Name

Networkplan_Config_»A

Create only one network plan on the
“yellow-node” “Prod_Line_A” for the one

—1 Engineering Dokumente In process

] Verpackungen . . .

e — e of worters given product configuration.

_ Folienproduktion # Master plan child processes H H 1

_ Isolatoren Logistic plan . §:|e';1ﬁ:ufchild processes @ Optimum <— 2. Use fO”OWIng Settlngs When USIng the

_J AIRBUS MODs
1 AIRBUS FAL
3 FASTDEMO_Prod

Pre assembly
Final assembly

wizard or define it directly in the plan.

4 Processes Dm 3. link product configuration to network plan
S auanty / 4. link the two green process nodes to the
. o material flow view (list).
5. link both green process nodes into the
e o — / network-plan (,,Material flow* view) from

4 [ FASTDEMO_Proc
4 [, Processes_A
4 Prod_Line_A
4 WP_PreAssembly
Qg PreAssay_Process
4y WP_FinalAssembly
Qy FinalAssy_Process

[ Resources

Sh

-  Material flow

0.2d

the process tree view.
Balance (right mouse click in ,Gantt” view)
and save the network-plan.

Process Process no Personaltime Workers opt.  Fixed Workload [h] Fixed process time [h]  Duration [n] Pr
M | WP_PreAssembly 11000 0,00
Qy | Presssay_Process 11100 1h | 2 16,00 1,00 1,00 | ==
M | WP_FinalAssembly 12000
Oy | Finalassy Process 12100 4nh |5 32,00 4,00 400 =
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Overview process — IMV

[HEY

Create simulation project @
2. Set simulation parameter
a. starttime
b. endtime
c. shift model (use default)
Link process from IMD
Define orders (g
Adapt shift plan if necessary (8 h shift is standard) BH

o U s Ww

Create (set) scenario

a. link network plans from IMD

7. Generate the simulation model %

a. add station objects and link them to the logical stations from IMD (resource view)
b. select/define the product configuration at the order entry and order exit
8. Create a simulation run C':—))
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Create simulation project
5 ror_su x [ | ot standard parameters

~ Eigenschaften a. Start date

4  Parameter

Parameter \ariable Datentyp ‘“orgabewert b . E n d d ate
Start date of simulation | Sstart_date DatumiZeit| 2014/03/31 00:00 C Sh|ft model (use default)
End date of simulation | Send_date DatumiZeit| 2014/07/31 00:00

Default =hift schedule | Sdefault_shiftechedule |Text Default 2. Link process node on which the network
—— plan are defined to the simulation project.
Prozess 3. Define orders (see slide 13)
Prod_Line_A

4. Adapt shift plan if necessary (Indent-Name
,Default” has a 8 h shift).

| Materialbereitstellung

a  Auftrige . .
Farbe Auftrags-ID  Produkt / Konfiguration Gruppe Termin: Art Termin: Datum Termin: Ende* Z¢ Be Men 5' Create scenario (See Sllde 14)
% [] |op_o1 |Product_A: Product_Config Anfang nicht spéter als (SNLT)| 31.03.2014 00:00 | 17.05.2014 00:00 6. Create simulation model (see slide 15)
=] |:| olo_oz2 Product_A: Product_Config, Anfang nicht spdter als (SNLT)| 31.03.2014 00:00 | 17.05.2014 00:00
& |_| oL 03 Product A: Product Config Anfang nicht spdter als (SNLT)| 31.03.2014 00:00 | 17.05.2014 00:00

a  Schichtplane
Schichtplan ldent-Name
[ | Default & hours | Default

4  Szenarien
Szenario Status
g Default scenario

«  Modelle

Simulationsmedell Status Basis-Szenario Kommentar

(& Matfow_Mode!
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Define orders

pre define orders in Excel first, then copy & paste them into the grid view in IMS
(sort columns first in IMS)

. I

Color COrder I Product / Configuration Scheduling target Date start Date end Cluantity/C

i [ omD_01 |Product_A: Product_Config_A Start no later than (SNLT) | 31032014 07:00 | 04.04.2014 00:00 |1 <
i [ oD_02 |Product A: Product_Config_A Startno later than (SNLT) | 31032014 07:02 | 04.04.2014 00:00 |1
i |:| CID_03 | Product_A: Product_Config_& | Start no later than (SNLT) 31.03.2014 0704 04 04 2014 00:00 1
i [] omD_04 |Product A: Product_Config A Startno later than (SNLT) | 31032014 07.06 | 04.04.2014 00:00 |1
i [ oD_05 |Product A: Product_Config_A Start no later than (SNLT) | 21032014 07:08 | 04.04.2014 00:00 |1
T I T Py PP PSS e ——————
/ 1. define 50 orders (,, multi create®)
New 2. pre define orders in excel first. (marked table)
Mehriachesexsieten | 0 &~ a. Set a specific start date and ,,end date” for each order

Entfernen

b. pay attention to use unique order-IDs
c. copy columns (the matrix) from Excel to IMV
d. allocate the product configuration from IMD (product structure) to all orders.

Aufgaben ]

[ W) [P I (S

*) Important: pay attention that there have to be a difference of approx. 1-2 minutes between the start time of the orders!
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Define scenario

mrﬁr Default scenario x— 1. Link network plans from IMD process node to the scenario

« | Eigenschaften 2. Link resource (personal) from resource structure
Name 3. define resource calendar at the resources
Default scenario
T e set name for the calendar
~ | Parameter * set date when resource is available (e.g. 01.01.2000)
a  Ressourcen
Ressource Anzahl Ressourcenverfigbgfkeit
,.: Workers 5 workers

+  Ladungstrager

4  MNetzplane
MNetzplan Verwendungsart Produkte / Konfiguratiol
|= | Networkplan_Config_a Gesamtplan Product_A: Product_gfini
Mame
workers
- | Iy
v % X @ SIM-DEMO X From Date Quantity Available
-
ation - Properties > | 01,01.2014 00:00:00 5
[rojects 31.12.2100 00:00:00 0
3 Schnell_Sim v Parameters

I @ QUICK_SIM +  Resources

[ (E) :;ZS:::?;?M Resource T Sfation Y Quantity Y Mo Calendar
Show details ... Cancel
Remove F
| Tasks ] | | Define resource calendar
Move up ... Control-Up Define resource calendar for shift schedule
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Create simulation model

|| Matflow_Model_FAST X

& FASTDEMO_SIM

4 [ Validation ~ | Properties
4 [ Projekte ~ | Model
4 [ Schnell_Sim .
Order Entry Buffer Order Exit
P& QUICK_SIM
4 Station 1 Station 2
b [ Scenario 2 B
= —
. | ——
4 [ Default scenario — | .
(M Simulationslauf_Sc | T
» SIM-DEMO ' —
& : e e T
In U .- In U .- In [ aut | : In aut |
BB Grder Entry =L F'reAsse—nbly Buffer E":I' Finalfssembly z::E _ BB Order Exit

4 Shift Calendars
LogisticShiftSchedule

ShiftSchedule

4 Station
Aeceptordert e - 1. ~Add the object shown in the map above and connect them in
AcceptOrderPriority FCFS v
LearmningCurve I:I Sequence. . |
Pushintermediates | Direct v Connect the ERP node with the order entry and order exit only.

Station
WaitForCompletelnput
WarkersMax

Station_PreAssey

Station_Finaldssey

... hext slide

iStation_PreAssey

Apply the stations the corresponding logical station from IMD
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Create simulation model

R EE b 8} FASTDEMO_SIM

Material entrance | Carrier -
4 [ \Validation

F & SIM-DEMO

[
Restrict re ceiNeithans:
[ in ] [out] [ ]
Metwork plan ? BT | e Eniry % PreAssembly g
Metworkplan_Config

Select product configurations _ ~ | Properties
4 [ Projekte " .
Product_A: Product_Config_A_ FAST senmell S Model
4 [ Schnell_Sim .
[_Add_l\, Remove Order Entry Buffer Order Exit
A b & QUICK_SIM
Assem art Carrier utilization Carri 4 & FASTDEMO_SIM Station 1 Station 2
Product_AsSembly_A Mo carrier
\ e T

Apply the product configurations from IMD which have to produce

(there is only one in this demo) to the “order entry” and “order exit”

objects -> (right mouse button, ,Advanced properties”)

a. Select product configuration (,,Add“)

b. In case attach the part/assembly manually (right mouse ,,new*)
to the configuration. Normally it’s should be already applied
automatically.
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Define simulation run

File Edit View MNetworkplan Simulation Extras Help . . .
T == = 1. Create a simulation run in “Test runs” by
= S ,right mouse click” -> New.
IV ~ 3 X} x FasTDEMO_siM x | EENIEIEL RN, _ _ -
4 [ Validation m— 2. Select corresponding simulation model and
4 [ Projekte T —— scenario.
4 [ Schnell_sim * | Processes 3. Conﬂrm W|th ,,OK”
4 | ¢y FASTDEMO_SIM ~ Orders
4 [ Scenario 2 ~  Shift schedules
b (b Simulationslauf_Scenario 2§ | 7 Scenarios
- | Models

P [ Default scenario

Simulaticn model

» & SIM-DEMO
[&]| matfiow_Model FAST

Project
4 FASTDEMO_SIM
=5 Available models
a  Test runs
Simulation mod Base Scenario
Simulation run E‘ Matflow_Model_JAST

(})r Simulationslauf_Scenario 1
('_L)r Simulationslauf_Scenario 2 4

Available scenarios

Scenario Status
| Scenario 2
&' Default scenario

Cancel
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Start simulation

File Edit View MNetworkplan Simulation Extras Help
= - B B T= ey Mo 31.03.2014 00:00:00 Start b | @ | 1day
T : :
1 - 0 X §¢hy Simulationslauf.. % N A= -
£ adapted
4 [ Validation , V. « adapted»
~ | Properties 7 b 1 second
4 [ Projekte ~ | KPI Settings a 1 minute
4 [ Schnell_Sim = | Model 2 / 5 minutes
1 .
> QUICK SIM = 10 minutes
G - 1 hour
f'f i 1 day
1week

4 4 FASTDEMO_SIM
4 [ Scenario 2

» by Simulationslauf_£

b [&f Default scenario

P 1 SIM-DEMO Idle
[ | [ out | [ | [ | [ out | [in | [ out | [in | [ out |
Order Emntry Prefssembly Buffer FinalAssembly Order Exit
50-0150 Idle -0 (0 ] Idle -0 {0 1]
i n .J

Press ,start“-bottom (activates simulation)

ERP1

set time interval to “maximum”
start simulation run by pressing “play”-bottom (start sim run)

Alternative: Press F9 (Quick-Sim)

W e
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Analysis scenario 1 — order analysis

1.

After the simulation run, all data from the ERP
object, register ,,Production plan“ will be copied into

[ Scenario 2

# Dy Simulationslauf_S

i Default scenario ERP1 a prepared Excel table (select only “Copy” if you
S0 Zoomin already have the headers in the table!)
ZZ: t“:z” : 1 = 2. Select cell ,A2“in the Excel-work sheet ,,ERP_Data*“
e Ordes Entry PreAq and paste the data without format into the table
Save as graphics file ... —_ ==

File Data

Planning table (material)
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Serial no. Start (planned) End (planned)
Subviews v Infig_A_FAST | 1 31.03.2014 07:00:00 | 04.04.2014 00:04 a4 - £ | Auftrags-ID
nfig_A_FAST |2 31.03.2014 07:02:00 | 04.04.2014 00:0
Select all - A B C D E E
Deselect al nfig_A_FAST |3 31.03.2014 07:04:00 | 04.04.2014 00:0
eselect a nfig_A_FAST | 4 31032014 07-06:00 | 04.04.2014 00:0 1 |Auftrags-Konfiguration : Serien-Nr. Start (Plan) Ende (Plan}) Start (term.) Ende
Invert selection £ A FAST |5 31032014 07-08:00 | 04.02.2014 00:0 2 |oib_01 Product_A: Product_Config A 1 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00 17.05
_ o n = —— = =1 2 |oiD_33 Product_A: Product_Config_A 4 31.03.2014 00:00 17.05.2014 00:00 31.03.2014 00:00 17.05
SELOTL = Tl ] e {\%\'94'2014 0008 4 o 36 Product_A: Product_Config A .201400:00 31.03.2014 00:00 17.05
Windows clipboard b Copy r;"‘ e J OID_37 Product_A: Product_Config_A 2014 00:00 31.03.2014 00:00 17.05
L e e - 024,04 2014 QUL g 27 Product_A: Product_Config A .201400:00 31.03.2014 00:00 17.05
Copy include column header x
0ID_09 | Product_A: Product_C - 00 | 11.042014 009 7 |Or\ 25 Product A: Product_Config A .2014 00:00  31.03.2014 00:00 17.05
0ID_10 | Product A Product G _| "o 00 | 11.04.2014 00:0 % |OID_40 Product_A: Product_Config_A .201400:00 31.03.2014 00:00 17.05
0ID_11 | Product_A: Product_Config_A_FAST | 11 31.02.2014 07:20:00 | 11.04.2014 00:04 @ |OID_21 Product A: Product Config A -2014 00:00  31.03.2014 00:00 17.05
OID_12 | Product_A Product_Config_A_FAST | 12 31.03.2014 07:22:00 | 11.04.2014 00:0¢ 19|©ID_41  Product A: Product_Config_A Bl e
. 7 el A - -
0ID_13 | Product A Product_Config_A FAST | 13 31.03.2014 07-24:00 | 11.04.2014 00:0 :: Sl Prﬁ“d—‘“‘ Prﬁ“d—‘:""]‘:fg—‘“ i sl liEl ) T B e
OID_14 | Product_A Product_Config_A_FAST | 14 o OID_19 Product_A: Product_Con !g_A 24 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00 17.05
i T 13|0ID_18 Product_A: Product_Config A 25 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00 17.05
14|0ID_42 Product A: Product_Config A 26 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00 17.05
15|0ID_17 Product A: Product_Config A 27 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00 17.05
16|0ID_43 Product_A: Product_Config A 28 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00 17.05
17 loun 15 Droclardt nDeodg-d coefio n 20 21 02 J0dA 0000 d7 08 2010000 21 02 2031 0000 17 0c)




Result Scenario 1 — order analysis

Al - 5 Auftrags-1D
A B D E F

1 |Auftrags{Konfiguration Serien-Nr. Start (Plan) Ende (Plan) Start (term.) Ende |

2 |0ID_01 Product_A: Product_Config_A 1 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00 17.05.

3 |0ID_33 Product_A: Product_Config_A 4 31.03.2014 00:00 17.05.2014 00:00 31.03.2014 00:00

4 |0ID_36 Product_A: Product_Config_A 6 31.03.2014 00:00 17.05.2014 00:00 31.03.2014 00:00

5 |0ID_37 Product_A: Product_Config_A 10 31.03.2014 00:00 17.05.2014 00:00 31.03.2014 00:00

6 |0ID_27 Product_A: Product_Config_A 13 31.03.2014 00:00 17.05.2014 00:00 31.03.2014 00:00 x E
7 |OID_25 Product A: Product_Config_A 16 31.03.2014 00:00 17.05.2014 00:00 31.03.2014 00:00

§ |OID_40 Product_A: Product_Config_A 18 31.03.2014 00:00 17.05.2014 00:00 31.03.2014 00:00

9 |oID_21 Product A: Product_Config_ A 21 31.03.2014 00:00 17.05.2014 00:00 31.03.2014 00:00
10|0ID_41 Product_A: Product_Config A 22 31.03.2014 00:00 17.05.2014 00:00 31.03.2014 00:00
11|0ID_20 Product_A: Product_Config_ A 23 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00 Excel 2013
12|0ID_19 Product A: Product_Config A 24 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00
13|0ID_18 Product A: Product Config A 25 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00
14|0ID_42 Product_A: Product_Config A 26 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00
15|0ID_17 Product_A: Product_Config_A 27 31.03.2014 00:00 17.05.2014 00:00 31.03.2014 00:0f
16|0ID_43 Product_A: Product_Config_A 28 31.03.2014 00:00 17.05.2014 00:00 31.03.2014 00:00 173
17 1lnIn 18 Nraduct A= Dradocet Canfic A 20 71 A2 N1 A AN-AN 1T NS 01T A AneAn 21 N2 N1 A AN-AN 17 NS

=

shown in the picture right.
yellow bar is the given target date scope
dark blue is the simulated date scope

a.
b.

2.  Almost all orders are in time (target date). Only order no.
eight is be hard up outside the target.

The first simulation run (scenario 1) will get the result

Mo 24.0

L¥X}

Mo 31.03

Mo 28.04

Mo 05.05 Mo 12.05 Mo 19.05
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Result Scenario 1 — order analysis

This can also displayed very quickly in the “Production orders” list,

right hand in the dashboard. But only as a quantity value not with exact times.

+ | (Gantt: stations / processes

F

KW 14

Mo 31.032014 | Di01.04 2014 | Mi02.042014 | Do 03042014 | Fr04.042014 | Sa 05042014
1_Prefssembly I
2_FinalAssembly 0. ooz ol ooz ol ooz o EIBBCRNO.

(o]

Teamns Stations Carrier Wehicles

Resources | Production orders | Buffers | Searc

Production orders

Mame .

0ID_01
oID_02
0ID_03
OID_04
0ID_05
OID_06

v ey

flooee ]

AT
)
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Analysis Scenario 1 — buffer analysis

1. After the simulation run the data from the Buffer
: -1 : = : -1 object, register ,,Buffer history (table)” will be copied
PreAssembly Buffer Sty to an prepared sample Excel table (select only “Copy”
ide-0 50 — o de-0 {50 if you already have the headers in the table!).
Zoom out 2. Select cell ,A2” in the Excel work sheet ,Buffer state”
Zoom toll N and paste the data without format into the table
Status monitor £

T
4 3 ProjekP FIN) " ata
Nh-ontent | Buffer history (table) | Worked transfer orders
4 [JSc v
nptaman Time (sec.) Quantity ST
& Subviews F 23300 1 A B c e E
- 1 |Time stamp Time (sec.] Quantity Orders Prozent
4 Select all 3800 ] 2 31.03.2014 08:00 28300 1 0ID_01//2: Product_Assembly_A(1) 5%
39400 1 3 |31.03.2014 08:00 282300 0 0%
F |
Deselect all L 4 |31.03.2014 09:00 32400 1 0ID_02//2: Product_Assembly_A(1) 5%
) 36000 2 5 |31.02.2014 10:00 36000 2 OID_02//2: Product_Assembly A(1} | OID 03//2: Product_Assembly A(1) 10%
Invert selection iQEUU 3 & |31.03.2014 11:00 39600 3 0ID_02//2: Product product_Assembly A(1) | OID_04//2: 15%
. L 7 |31.03.2014 12:00 43200 3 0ID_03//2: Product. Product_Assembly_A(1) | OID_05//2: 15%
» Sort and filter 13200 g, 31:03:2014 13:00 46800 4 0ID_03//2: Product Product_Assembly A(1) | OID_05//2: 20%
- - e R i 01jan14:00 50400 5 0ID_03//2: Product x E Product_Assembly_A(1) | OID_05//2: 25%
» & Windows clipboard k | | Copy I _ ] 10| 310270 54000 6 0ID_03//2: Product Product_Assembly_A(1) | OID_05//2: 30%
T O 0T TEO0OY ' - 32,2014 08:08 115200 6 0ID_04//2: Product product_Assembly_A(1) | OID_06//2: 30%
f : I I I - Copy include column head | | " . o 00 118800 7 OID_04//2: Product oroduct_Assembly A{1) | OID_06//2: 35%
I rst Se e ct a 31.03.2014 15:00:00 Paste 13 | 01.04.2014 10:00 122400 8 0ID_04//2: Product Product_Assembly_A[1) | OID_06//2: 40%
01.04 2014 08:00:00 T o 14 | 01.04.2014 11:00 126000 9 0ID_04//2: Product e Bl B Product_Assembly A(1) | OID_06//2: 45%
< o 15 | 01.04.2014 12:00 129600 9 0ID_05//2: Product 5 e =iU-uur 2« Product_Assembly_A(1) | OID_07//2: 45%
W I t h Ctrl + A 01.04.2014 09:00:00 118800 7 16 | 01.04.2014 13:00 133200 10 OID_05//2: Product_Assembly_A(1) | OID_06//2: Product_Assembly_A[1) | OID_07//2: 50%
01.04.2014 10:00:00 122400 a8 17 | 01.04.2014 14:00 136800 11 OID_05//2: Product_Assembly_A(1) | OID_06//2: Product_Assembly A(1) | OID_07//2: 55%
P 18 | 02.04.2014 08:00 201600 10 OID_06//2: Product_Assembly_A(1) | OID_07//2: Product_Assembly A[1) | OID_08//2: 50%
01.04.2014 11:00:00 126000 9 19 |02.04.2014 12:00 216000 9 0ID_07//2: Product_Assembly_A(1) | OID_08//2: Product_Assembly A(1) | OID_03//2: 45%
20 | 03.04.2014 08:00 288000 8 0ID_08//2: Product_Assembly_A(1) | OID_09//2: Product_Assembly_A(1) | OID_10//2: 40%
2402 0a 2094 1.00 202400 Zoun oo/ /2. peod s p Ll Al 1 _oun aof /. peodood A Ll INE L.V FL N 1=
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Result Scenario 1 — buffer analysis

Al - fe || Auftrags-1D
A B D E F
1 |Auftrags{Konfiguration Serien-Nr. Start (Plan) Ende (Plan) Start (term.) Ende |
2 |0ID_01 Product_A: Product_Config_A 1 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00 17.05,
3 |0ID_33 Product_A: Product_Config_A 4 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00 17.05,
4 |oID_36  Product_A: Product_Config_A 6 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00 17.
5 |0ID_37 Product A:Product_Config A 10 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00 17.
6 |0ID_27 Product A:Product_Config A 13 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00 17.
7 |oID_25 Product_A: Product_Config A 16 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00 17. }( E
8 |0ID_40 Product A: Product_Config A 18 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00 17.
9 |0ID_21 Product A: Product Config A 21 21.03.2014 00:00 17.05.201400:00 31.03.2014 00:00 17.
10|0ID_41 Product A: Product Config A 22 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00 17.
11|0ID_20 Product_A: Product_Config_A 23 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00 Excel 2013
12|0ID_19 Product_A: Product_Config_A 24 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00
13|0ID_18 Product_A: Product_Config A 25 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00 Ny
14|0ID_42 Product_A: Product_Config A 26 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:0§ )
15|0ID_17 Product A: Product_Config A 27 31.03.2014 00:00 17.05.201400:00 31.03.2014 000
16|0ID_43 Product A: Product_Config A 28 31.03.2014 00:00 17.05.201400:00 31.03.2014 00:00
17 1lnin 18 Nradoct A Deadoet Canfic A 20 21 N2 WA ANGAnG 1T AE 30T A e 1 N2 INTA NN
The result of the first simulation (scenario 1) ) will get the

result shown in the picture right.

Because the final assembly needs more time than the
preassembly, the buffer capacity is increasing. But is not

reaching the limit of 20 parts.

Pufferauslastung
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Result Scenario 1 — buffer analysis

It’s also possible to activate the buffer analysis in the simulation GANTT.
For this press right mouse button an select “Show buffer analysis”.

/ maximum buffer capacity

«  (antt: stations / processes /

KW 14 KW 15 KW 16 KW 17 KW 15 K
1_Prefssembly I I I I I I I
2_FinalAssembly jolojolel a0 1..[eliololol 0.0.¢, ofolel s 4..lioljololo: 2 gan

35d

Buffer load
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Result Scenario 1 — resource analysis

The same with the resource (worker) analysis.
For this press right mouse button an select “Show buffer analysis”.

maximum available Workers

« | (antt: stations / processes

KW 14 KW 15 KW 16

1_Predssembly I I I I I I IE!IE!

2_FinalAssembly

i - ¢

372d

Workload Balancing
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Modifications for Scenario 2

* | Properties

- Ecenarius * Parameters

CCcenario * Resources
Ef Scenario 2 ¥ | Carriers

] i TR | Metwork plans
Ef Default scenario
Material supply

4  Orders

Color Order I Product / Configuration Date start Date end Scheduling target Guantity
] . OID_17H Product_A: Product_Configg 07.04.2014 07:00 | 11.04.2014 128:00 tart no later than (SMLT) 5

1. Copy the existing scenario, rename it to e.g. “Scenario 2“). =

2. Define of an unscheduled order (name e.g. ,,OID_17N“) with a start date (Date start) of 07.04.2014 7:00 and
an end date (Date end) of 11.04.2014 18:00 in the 2" scenario. Therefore the date is between 17t and the
18th order.

3. The new order has an order quantity of 5 parts (important!).

4. Link the product configuration from IMD.

5. Save everything
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Define simulation run for scenario 2

i FASTDEMO_SIM X . . . . "
1. Define a new simulation run in ,Test runs“ by

4 [ Validation

+*  Properties .
4 [ Projekte — the right mouse button.
4 [ Schnell_Sim . — 2. Select the same simulation model like before
P & QUICK_SIM ~ | Material supply and now the 2nd scenario (,Scenario 2“).
4 | &/ FASTDEMO_SIM T |Orders 3. Confirm with ,,0K“ and save.
P E'S o2 +*  Shift schedules . .
[ Bcenario = 4. Open the simulation run and start the
——— simulation (like described on page 17).
4 | Test runs
Simulation run Status Batch id Scenario
G)r Simulationslauf_Scenario 1 Default scenario

| MNew
Show details ... Project
FASTDEMO_SIM
Remowve
Available models
Move up . ontrol-Up Simulation model V Status Base Scenario
Move down . I @ Matlow_Model_FAST

4

Available scenarios I

Scenario tus
% Scenario 2

&' Default scenario

Ok Cancel
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Result Scenario 2 — order analysis

1. Open new, empty (,prepared”) Excel sheet.
2. Copy the simulation data from the ERP node into
the Excel sheet (like scenario 1)
3. Result is shown in the picture right. D
4. For the 8™ order and order 17_5 occur delays .:
from round about 8 h and 2 days. Otherwise no
delays are expected.
5. Inanext step the point is now to move the other

orders in a way that the ,important” order 17_N
can be delivered in time.

k]
L
I

l|||““""n

Lo I e I e o |
11 P
1
[=R=N~N=N=|
00 oo o
oo oo o

31.03 Mo 07.04 Mo 14.04 Mo 21.04 Mo 28.04 Ma 05.05 Mo 12.05 I
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Result Scenario 2 — order analysis

This can also displayed very quickly in the “Production orders” list,
Right handed in the dashboard. But only as a quantity value not with exact times.

(== 10 = SLALIUTE fediner WErNiCl

+  (antt stations / processes Resources | Production orders | Buffers | Se:

KW 14 KW 15 KW 16 KW 17 KW 18 KW 19 KW 20 Production orders

1_PreAssembly | olo olo - Name

2 FinalAssembly ololo/Elfeioololo/c” Mo o/oc! sio_..Jo[ololc si_.. olololc” sip_..[olo 393N

3rzd

ooor

| opos
W] Y]
oln_10
oIb_1M
olD_12
oln_13
oln_14
0lD 15
OID_17M_1
OID_17M_2
OID_17M_3
L[ 0

T
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Buffer Analysis

A B C
1 |Time stamp .lTime (sec.) Quantity Orders
2 | 31.03.2014 08:00 28800 1 0ID_01//2: Product_Assembly_A(1)
3 1 31.03.2014 08:00 28800 0
4 |31.03.2014 09:00 32400 1 0ID_02//2: Product_Assembly_A{1)
5 | 31.03.2014 10:00 36000 2 OID_02//2: Prog
6 | 31.03.2014 11:00 39600 3 0ID_02//2: Prog
7 131.03.2014 12:00 43200 3 0ID_03//2: Prog
§ |31.03.2014 13:00 46800 4 OID_03//2: Prog x
9 | 31.03.2014 14:00 50400 5 DID_03ff2: Prog
10| 31.03.2014 15:00 54000 6 OID_03//2: Prog
11| 01.04.2014 08:00 115200 6 OID_04//2: Prog
12 | 01.04.2014 09:00 118800 7 DID_M!/E: Prog

13 | 01.04.2014 10:00 122400

RPN Excel 2013
14 | 01.04.2014 11:00 126000 —

9 OID_04//2: ProductAssemmory
9 OID_05//2: Product_Assembly_A(1)

15 |01.04.2014 12:00 129600
16 | 01.04.2014 13:00 133200 10 OID_05//2: Product_Assembly A(1)
17 |01.04.2014 14:00 136800 11 0ID_05//2: Product_Assembly_A(1)
18 | 02.04.2014 08:00 201600 10 OID_06//2: Product_Assembly_A(1)
19 |02.04.2014 12:00 216000 9 0ID_07//2: Product_Assembly_A(1)

20 | 03.04.2014 08:00 288000 8 OID_08//2: Product_Assembly_A(1)

03//2: Product_Assembly_A(1)

04//2: Product_Assembly_j
14//2: Product_Assemblyfa(1)
04,//2: Product_AssembTy =
04//2: Product_Assembly_A(1)
15//2: Product_Assembly_A(1)
05//2: Product_Assembly_A(1)
05//2: Product_Assembly_A(1)
UID_05//2: Product_Assembly_A(1)
0ID_06//2: Product_Assembly_A(1)
OID_06//2: Product_Assembly_A(1)
0ID_06//2: Product_Assembly_A(1)
0ID_07//2: Product_Assembly_A(1)
OID_08//2: Product_Assembly_A(1)
0ID_09//2: Product_Assembly_A(1)

13//2: Product_Assembly_A(Ligl OID_04//2: Product_Ass

meroduct_Asg

!&nﬂ

OID_06//2: Product_Asg
OID_07//2: Product_Ass
OID_07//2: Product_Asg
0ID_07//2: Product_Asg
OID_08//2: Product_Ass
OID_08//2: Product_Asg
0ID_10//2: Product_Ass

Buffer capacity

- Additionally the buffer capacity which is located

between the two production sites can be

analyzed.

- How it can seen left, the buffer reach his capacity

limits in the calendar week 16th and 17th.

Accordingly this needs a temporary expansion of
the buffer to be sure that the order 17_N can be w

delivered in time.

10% 4
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Result Scenario 2 — buffer analysis

The same view than in scenario 1, when the buffer analysis will be again activated in the simulation GANTT.
For this press again right mouse button an select “Show buffer analysis”.

Model

Gantt: stations / processes

1_PreAssembly

2_FinalAssembly

EW 14

Buffer load

EW 15 KW 16 EW 1

111 I lolel olol

Print

Show station slots
Draw material flow in gantt

Show workers analysis

Show buffer analysis

Show vehicles analysis
Show carriers analysis
Show resources analysis
Show buffer efficiency
Show completed orders

Remove resource

KW 20

[#]

© iFAKT GmbH, 08.10.2015



