TAKTIQ

AssemblySuite™

Smart Line Balancing and Order Sequencing

for Maximum Efficiency
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Our Focus

Facilitate Production Planning,
Unlock Maximum Potential

. . . @ M @
Focus on variant-rich assembly lines: @ @ QD

Mercedes-Benz

= 20sek.-6std. cycle time

= 100-2.500.000 tasks LLAAHAS
= 10-50.000 orders

L.'gMD
=

= 2-10%7 order variants DA E

+12% -50% +100%

Efficiency Planning Effort Planning Reliability
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Who Is TAKTIQ

16

Countries

User-Centered Innovation

/\ = Love Agile Development
Through continuous innovation, we are actively
34 1 shaping the future of production planning.
Coll Development = Life Close Cooperation
olieagues Year in a Month With fun, partnership and transparency, we make

/\/ variant diversity manageable.

= Deliver Focused Software

69 1 4 Customized functions and updates enable leading
manufacturers to achieve ever new levels of quality

Well-Known Years of and efficiency.

Customers Trust

~_
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Explanatory Video AssemblySuite™

TAKTIQ AssemblySuite™

-lil:. : l-l’ll

Explained in J25
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https://www.youtube.com/watch?v=-HQ7QXm52q4
https://www.youtube.com/watch?v=-HQ7QXm52q4

AssemblySuite™ Modules

N TN

Process Assembly
Requirements Instructions

iRl Order
Management Mechanism Sequencing

© 2 "
XN

><

Erqonomics Order Program Optimal
9 Scenarios Sequencing Rules
P
3 || = 1:3
R
+ *\
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Next Steps

Download Free Demo Here
Independenttest application of the AssemblySuite™ with
your own or sample data

Request Free Live Demonstration Here
Presentation of AssemblySuite™ and discussion of your requirements,
production features and usage scenarios

Risk-Free Pilot Project (Learn More)
Using the AssemblySuite™ in parallel to your current system,
tailored key user training, guidance by personal consultant

Revolutionizing Rollout (Learn More)
Full integration into your IT, tailored training, frequentexchange
of experience

TAKTIQAssemblySuite™ - Produktion im Einklang 26.02.2024


https://www.taktiq.de/files/AssemblySuiteInstaller.exe
https://www.taktiq.de/en/
https://www.taktiq.de/en/#3_steps_plan
https://www.taktiq.de/en/#3_steps_plan
https://www.taktiq.de/#3_schritte_plan

Q stat | # Document | Q Analyze | 2 Optimize 3] implement | ]| TAXTIQ

L] Assembly Line (20) Y © 7 3 sjiline Balancing Scenarios 78

2 Compare

fo ol
220 Rear 3 Front left Front right Drive Engine Roaf Left Roof Right Lt L3 = 1)
Z 0 2 a2 ax F 2 2 2 Description
= -] - - = e @ [ January 2024 (01.01.2024 08:00:00) ()
8828% |9032% 157.23% ® 97.92% 13647 % 6476% 9510 5 |es32% 12826% 7327% 2450 B |9604% 11274% 90.05% 11160% WaE §
a B a ° » Cycle time reduction 655
822-006 B22-007 B22-008 B22-009 B22-010 | Workshop variant A
Workshop variant B
£ Workplaces (1) - asks |=] Task Stores **¥ Order Programs lancing Scenaric
1 B22 | 006 | RC | Rear 3 . : Constraints Graph tr L]
DLv: 52 TSR: 11,04 % Max.-Var. 157,23 % Usable CT: 72,00 DA: 081 RC oL
932%@ & %l l e |
100,00 pr— = = 1
{006
. : I
000 :J
20 30 40 50 60 70 80 % w - - &
Ordersin% £e58 . o ol
Tasks (22) Interactive Line Balancing: %] [ Search
Requirements 47 Linked Files L]
By 2 D Models FeatureR... Description Group Constraints TE Take Rate  PT PTGroup  |[we| ] [I]
+ TQRT_06... RT1 XRO Mount nozzle dark grey on racket engine da.. a PR 12300 1570% 19 193 = RC 1 28
+ TQRT_06... RT1 XRO Plug output channel dark grey of racket engi... a B2 9% 0O 1570% o078 078 = RC 1o -
+ @ Mount plate 2x2 dark grey on fuel inlet for r... a P2 o . |
2x put hinge light grey behind interior a PE 707 B 360% 255 255 = RC 1o -0
Station stamp sheet @ 25 H10000% 252 252
Going from body to body @ 540 H10000% 540 540
Xsp Mount spoiler bracket 2¢1 grey, rear right MT spoiler bracket sol B2 1470 O 1350% 198 397 = RC f—
Drift Analysis
11 | TORT-028, - | Open
ol o v £} Workplace s 2 Uil TSR Max Var. DLV wha Seen
B2 | 0M  RC  Rear? F'y 1@ 8% 507% 11555% 5
Warkplace Information nd Analy g Optional Elemants size
Usable Cycle Time 7200 B StartSequencing *  Coloring  Detailed W -  Sequencing Rules #  Font  A* A" A9
Worker Capacity & 100 | L Worker Positions Order EoW ascending @ -  Order Types # Zoom | 100% 1
Drift Configurations?. 042 3% + Grder Description
) E Tasks RT V8 Gasoline Automatic Adaptive (17) x
v P 0N, @ OrderDesciption @ Order Date YE X UeCyleTime v (8| Desripton pats # Goup  TE TakeRate |EoW
i) ity ift Linnit
t i | =
© | MTV8 Gasolne Morual | 175024 T || . 2 [l o o Sa0 B o0 4%
= 3l axmounts.. 615 B RTspoier. 17 B 3600% 114,
0 wcwomemiona v [ [T — we - +Clormomio. 5. @ fooie. 7. W %00% 14 ° °
— | 5[] msertaxer. 612 @ ATPREfo. 235 M 3600% 114
0 wuswmnains e ) [ B I S o @ A, G0 B Kms
7 [l connectan.. 463 B RTPREfo.. 518 M 3600% 114
@ M7 Convertible Hydroge 175400 _:l:- 614 [ RTPREfro.. 417 M 3600% 114
o [l Plug round... 606 B RTPREfo.. 420 M 3600% 114..
© | ATV Diesel Automatic _:E-:.:_ 10 ] Attachmou... 421 B RTPREfro.. 260 M 3600% 114..
11 [l Mount shoc.. 422 [ ATPREfro. 16, O 2030% 116

b0 e (LB el Optimally distribute workers and tasks to
. workplaces for efficient and smooth production

Feature Rule: RT18&CADA
m |m @ | AT VB Gasoline Manual * Take Rate: 2030% B—]
Density Joutol 5

[ LN Mumber of Tasks: 1

BF 50 1000 Orders.

173 189 @ | MTVa Hybrid-Diesel

QPOF Report @ ciose

Excel Report
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Your Result

il
an

Maximum
Efficiency

Smooth
Production

T3

Reduced
Planning Effort

TAKTIQAssemblySuite™ - Produktionim Einklang

Valuable Information in Seconds

= Interactive and automatic line balancing

= (Calculate, simulate and evaluate alternative planning
scenarios extremely quickly (> 1,000,000 solutions in
5 seconds)

= Compare different cycle times and line balancing
solutions

= Consider multiple order programs (variants and mix)
and evaluate utilization and added value

= Flexible variant linking with any feature rules (And, Or,
Not, Bracketing)

Ensure Feasibility
= Evaluate variants and production times in detail

= Use extensive analysis functions and visualized key
figures (time spread, drift, ...)

Convince Yourself Today

Try your free demo now or book your free
live-demonstration at taktig.de

Benefits — Line Balancing

Learn Quickly, Plan Intuitively

= Clear and easy to understand visual representations
= Modern user-friendly interfaces

= Automatic workshop protocols and reports

= Smooth multi-user planning with time versioned plan
states (when using a server)

One Tool for Everything
= Documentation, simulation and optimization in one

= Integrated planning with additional modules: Time
Management, Ergonomics, Order Preview, Order
Sequencing and more

Permanent Technical Pioneer

= You always remain highly innovative through our
agile development process

= Regular updates with new features are inspired by
impulses from our customers

)
o
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https://www.taktiq.de/files/AssemblySuiteInstaller.exe
https://www.taktiq.de/en/

Business Case with 25 Workers — Line Balancing

Production peryear:  Before With AssemblySuite™ Planning per year: Before With AssemblySuite™
Utilization 77% A 15% 92% Performed line balancing 12 12
Cycle time 21 min Vv 10% 19 min Team effort per line balancing 160 h V 50% 80 h
Necessary workers 25 Vv 8% 23 Line balancing constraints 0h A 100% 32h
Necessary line §tops and 2.520 v 71% 720 Training time for new planners 210 h V 50% 105 h
supportoperations

Effort for every line balancing 2.130 h V 48% 1.097 h
x @ Costs for Ime stops and 300 €
support operations
x Cost per worker 60.000 € x Hourly rate planner 40 €
Production costs per year 2.256.000 € 1.596.000 € Administration costs per year 85.200 € 43.880 €

Saved costs:

o,
-‘ Data based on empirical values of previous use cases. '701 .320 € 30 /0

Savings vary depending on size and characteristics of production.

TAKTIQAssemblySuite™ - Produktion im Einklang 26.02.2024 Og‘g%‘ 10




" Constraints

# =]
Ny
3 a w
2 ¢ 5 3 «
L E k] = Description &
(3) B22 | 010 | CR | Roof Right s s
Attach triangle stone white to a1
OB TORTO. ORI comer of interior, right 36,000 %
11,52 TE
v Bl TORTO.. RT1  Mount windshield, right —
36,000 %
10,93 TE
TQRT_O... RT1 Attach f hite to interi —
v B3 ToRig ttach roof slab white to interior e
Mount plate 2x1 (1 knob) dark 263 TE
v ED TARLO. ORI o roof siab white 36,000 %
o ] 10
@ B22 | 011 | RC | Spoiler = 10
All . 252 TE
N4 TOOM.. el | Station stamp sheet om0
All N 540 TE
v Bl 1aon. models | 599 from body to body 00005
- v £
v Ell TORTO.. RT Mount roof outer parts rear, left ~_ ———
) Constrants Graph
RC
s Rear 2

oos Rear 3

[MT spoller bracket

2 Tasks
@ TOMT_029MT1 Mount piate 241 red on wheelhouse corers, e
007 Group: MT ventilation grille.
puns I TOMT. 0300, MT Mount ventiation grile 21 bevelled biack on raar bt

TGMT_030b_MT1 Mount ventiation geile 2x1 bavelled black on raoe, right

o Spoiler

MT ventilation grille

Constraints

aa

322 0~

Effort

Fl:Window Fixation

Requirements

V

Transfer

P
K

A R
) AR
E] T & &
= HEFE
-} = 8 8

Any position is required (Or) @
All positions required (And) @

[/] © Cancel

003 | B22 | Do...

vara
Search
Allowed Workplaces
g 0E & & 4 5 o8 & & & 2 2
slalzslslslaglzlzlaglaslsls
§ 3 8§ 8 8 8 % %3 8§ 8 § §
® @ @\ @© @ @ @ @ @O @@ @ @
z 5|5 sls|=|s|l=s
2|88 8/5/ 8 8|8 8|E|2|¢8
r
r

395 shown, 395 tasks total

Process Requirements

Record line balancing requirements (predecessors, heights,
working positions, tools) to ensure feasible solutions

26.02.2024 OO‘OC‘ 11
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Your Result

il
A

Identify
More Potential

Ensure
Feasibility

Enable Interactive and
Automatic Line Balancing

TAKTIQAssemblySuite™ - Produktionim Einklang

Benefits — Process Requirements

Optimize Production Even Further

= |dentify optimization potentials more easily (reduce
walking distances, avoid height changes, identify
redundant tools)

= Speed up workshops and avoid overlooked
requirements

= Use suggestion mechanisms and automatic line
balancing

= |dentify and resolve limiting constraints

Simple Maintenance, Great Benefits

= Easily maintain detailed requirements (height,
working position, tools, ...)

= Manual and automatic task shifts meet all
requirements

= Pre-evaluate investments in additional tools,
shopping cart concepts and rebuilds

Convince Yourself Today

Try your free demo now or book your free
live-demonstration at taktig.de

Objective Feasibility Check

= Clearly define requirements and always comply

= Live feedback on compliance and violation of
maintained constraints

= Avoid discussions

Everything in Sight
= Height profile in assembly line clearly visualized

= Directly detect conflicts in assembly areas

= Interactive constraints graph visualizes relationships
between tasks

= Recognize and resolve large task groups and limiting
constraints

Collect and Secure Knowledge
Centrally

= Document production knowledge directly and pass it
on easily

= Train new colleagues more quickly

O

26.02.2024
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https://www.taktiq.de/files/AssemblySuiteInstaller.exe
https://www.taktiq.de/en/

O start

_I. Document

Q Analyze ,f Optimize

Order Program [RT1, MT1] (1000)

Order Features (124) = Order Variants (279)

Y @

Order...

MVeG

MVéED

MHYD

MH8G

MH8D

MH6G

MH6D

MELE

XWI

XTQ

XSP

Search

Weighting  Original Take Rate  Target Take Rate

I 9,80 %
I 12,10 %
I 6,60 %
2,60 %
4,50 %
4,30%
4,10 %

540 %

6.80 %
8,90 %
4,00 %
2,60 %
4,50 %
430%
410%
8,00 %

31,20%

t
Take Rate 0%

|
1
100%

L L S L

12,10% [ :l 14320 %
6.60% [] ]+2,60 %
260% [f ] 000%
4,50 % Ii ] 000%
430% Ii ] 000%
4,10 % Ii ] 0,00%
540% [ |: ]-2.60 %
31,20% [ i ] 000%

Generate Order Program [Order Program [RT1, MT1]]

v Set piece count per model

Model Piece count (original)
P MT1
RT1

Parameterization

Keep each fea

v Keep each order variant at least once

i)

Target piece count (relati...

360

Description

Motor V6 Gasoline

Motor V6 Diesel

Motor Hydrogen

Motor Hybrid V8 Gasoline
Motor Hybrid V8 Diesel
Motor Hybrid V6 Gasoline
Motor Hybrid V6 Diesel
Motor Electric

Winch

Target piece count (absol...

Category

MoT
MoT
MoT
MoT
Mot
Mot
MoT

MoT

XTRA

XTRA
vTDA

@ Deviation 0,14 %

Category Description

Motor
Motor
Motor
Motor
Motor
Motor
Motor
Motor
Extra equipment
Extra equipment
Extra equipment

Extra equipment

Eurben mmiimmnant

e
—
0y

124 shown 124 Features total

36,00 360
Target piece count 1000
Precision @ Duration @ M

Generate Order Program

o Cancel

Order Program
Scenarios

Analyze order programs in detail as well as generate
and simulate them based on sales forecasts

TAKTIQ AssemblySuite™ - Produktion im Einklang 26.02.2024 Je0e 13



Your Result

T3

Generate Order Programs
Close to Reality

Increase the Quality
of Analyses

Extreme
Responsiveness

TAKTIQAssemblySuite™ - Produktionim Einklang

Benefits — Order Program Scenarios

Interactive and Live

Adjust feature frequencies without having to edit
individual order variants

Automatic check of buildability rules when manually
changing variants

Simultaneous adjustment of several take rates and
total number of orders

Split order programs easily according to rules

Many Options, Easy Navigation

Create features and use them for optimization or
analysis as desired

Sort order features into categories and easily find
them again

Convince Yourself Today

Try your free demo now or book your free
live-demonstration at taktig.de

Plan Realistically

= Simulation based on different forecasts

= Detailed analysis of order variants incl. frequencies
and correlation of features

= Buildability always guaranteed, as only existing order
variants are used

Record-Breaking Processing Power

Mathematical optimization technology generates order
program according to targets with minimum deviation

Perfect Addition

Evaluate the effect of alternative order programs in
combination with the modules line balancing and
optimal sequencing rules

O

26.02.2024
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https://www.taktiq.de/files/AssemblySuiteInstaller.exe
https://www.taktiq.de/en/

Time Analyses

b -

[B 3 workers reduced: B22 | 001 | CR | Chassis 2+B22 | 002 | CR | Sills Right+B22 | 011 | RC | Spoiler a

Licensed Backend o

=

Frequently Used

Time Units...

s sweiboiq sapi0 2, sasors ysel 5] syseL (F

soueuas Bupuejeg sur]

u

sajl paun) gf ydein sjurensuod it

= = Seal Time Analyses Building Blocks
Workplace /Task | Description @ Linked Models  Feature Rule Code TimeUnit.. Quanti.. Frequency VA VAr NVAn
+ @ B22|001]C.. n Recently Used
TQRT_014... Connect block 2x1 dark green cent... RT1 v Code TTU... TTB...
BB2 0 10
TQRT_014... Install block 2x1 dark green (winch... RT1 xwi v
HA1 0 25
@ TQO01-al Station stamp sheet All models 70 0,00 252 A2 0 15
Stamping BB2 70 1,0000 10000 000 252 HE3 0 75
@ TQO001-b1  Going from body to body All models 25 0.00 5.40 HC1 0 50
Walkway KA 25 60000 1,000 0,00 540 KA 0 25
(3 TQMT 01... Mount plate 4x1 orange on under... MT1 205 v 10... 0,00 PC1 0 30
Mount plate AL3 115 1.0000 10000 & | 414 000 PC3 0 45
Fix plate HB3 75 20000  1,0000 W | 540 000 VA 0 15
Check fixing VA 15 2,0000 10000 & | 1,08 000 A2 0 15
@ TQMT 01... Install plate 4x1 orange (wiring he... MT1 HSE 200 m 756 020 281 0 10
#Mainworkflow e o] s
Laying cables AF3 80 10000 10000 ¥ | 288 000 Code TTU.. TTB..
Take clamps out of box AA1 20 20000 10000 V| 144 000 AT 0 2
|+1 Assembly Line (20) TGO 7?8
2 19 Axle Chassis. Chassis 2 VM Axle Sills Left Sills Right Door Left Door Right Rear 1
@ TaMT_ |7 o i 2 & F Y 2 2
L ] o 90O o o ©
92,35 % 99,95 % 9247 % 0,00 % | 98,86 % 99,50 % | 0,00 % 99,33 % 99,69 % 1 95,61 %
|aceE®
822-001 B22-002 822-003 B22-004
&' Workplaces (1) S - I
@ TQMT_
B22|001 | CL | Axle X
DLv: 12 TSR: 4,61 % Max.-Var. 122,94 % Usable CT: 72,00 DA: 1,00
Bepot i @903n 2995% @ 2 |
100,00 % 170000
#  Edit
50,00 F 50,00
[ Differences in Scenarios
[
0,00 ] 0,00
- 100 80 60 40 20 0o & 60 80 100 = -
E 5 Orders ir zE
[E  Tasks (16) Interactive Line Bala 3
B o Models Description raints TE Take Rate  PT
TQ_001-a1 All models Station stamp sheet @+ 252 W 10000% 2,52
TQ_001-b1 All models Going from body 10w g oo @+ 540 B 10000% 540
+ TQRT_004b_RT1 RT1 Mount axle bracket 2x =, ) € P2 475 8 360% 1.7
=, Order Preview
+ TQRT_004a_RT1 RT1 Mount axle bracket 2x o ngregrey v v =43 EIPE 475 B 3600% 171
+ TQMT_002b_MT1 MT1 Tum underbody plate 14x2 grey by 180° - emp.. ) 500 B 6400% 320
TQMT_011b_MT1 MT1 Mount sill bracket side cover 4x1/2x1 grey cent... | v o @l =+ 3690 B 6400% 2362
[©] RT1 RT PRE bumper winch (2) se BE= 2n 613
+ TQMT_005_MT1 MT1 Mount apron black on underbody plate, front ve@ BE 1100 B 6400% 7.04

0
25
45
75
50
25
30

Text TE
A | 2,52
tool ha.. 090
tool ha.. = 1,62
tool ha... | 2,70
tool ha.. 1,80
body m... 0,90
place (t.. 1,08
place {t.. 1,62
control... 0,54
moving... 0,54
moving... 036
moving... 1,98
Text TE
pick up... | 0,72
pickup... 1,26
pick up... | 1,80
pick up... | 1,08
pick up... | 1,62
pick up... | 2,16
pick up... = 144
pick up... | 1,98
pick up... | 2,52
pick up... | 0,72
pick up. 1,62
pick up... | 216
pick un... | 1.08
@ Apply

M) M [ M) [ [ [ 0 [ W)W

]

[ m

© cancel

Time Management

Define time requirements for tasks easily with
time modules and recognize added value

TAKTIQ AssemblySuite™ - Produktion im Einklang 26.02.2024




Your Result

Time Management and
Line Balancing in One

f— s
| (@)
o - I

Time Modules
Defined Centrally

4

Clear and
Understandable

TAKTIQAssemblySuite™ - Produktionim Einklang

Benefits — Time Management

Uniform Time Measurement

= Define modules and analyses centrally and use them
on tasks

= Centrally define performance level as well as
surcharges and discounts

= Define and analyze value added and non value added

Faster to the Goal

= Combined use of estimation times and time analyses

= Fast identification of missing time analyses and active
estimation times

= Transparent and comprehensible presentation

Convince Yourself Today

Try your free demo now or book your free
live-demonstration at taktig.de

Work Simpler

= Easy maintenance both at the task and across a
workplace or the entire line

= Fast reuse of blocks that were used last or frequently
= Drag & drop of blocks to new time analyses lines

= Format comments and headings within time analyses

Define Own Standards

Working with any (also individual) modular systems
(e.g. UAS)

Live Adjustment

Live update of all time analyses in case of adjustments of
time analyses building blocks

O

26.02.2024
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https://www.taktiq.de/files/AssemblySuiteInstaller.exe
https://www.taktiq.de/en/

Digital Assembly Instructions

Line... | St Posi... {} Workplace
e @ B22 001  PRE  VMAxe
Options
Font Size: I's N
Media Display Time (Sec):
View Options
Description Is Visible Highlighted
Description = v v
Group E v
TE E ™
Take Rate < v
Maodels = v
Engines. < v
Feature Rule E ™
Variant Split Feature Rule El ™
Task comment = v
Constraints comment = v
Assembly Usage Descripticn E v

) Reset Layout

# % Description
Yes Station stamp sheet
Yes Going from body to body

Yes Prepare spoiler base plate 6x2 black

Yes Mount cover plate 4x2 smooth white on spoiler base plate &x2 black

Yes Place sticker TAKTIQ

Yes Mount spoiler hinge 2x1 black on spoiler module, left
Yes Mount speiler hinge 2x1 black on spoiler module, right

1
2
3
4
5
6 Yes Turn spoiler module upside down 180 degrees
7
g
9 Yes Turn spoiler module back by 180 degrees

0

1

Plug fixation black into block 2x1 (2 holes) light grey, front left

13 Yes Plug axle suspension black onto fixation black, fronggleft

Insart axle into hlack 2%1 (2 hales) linht arew.

Yes Mount ventilation grille 2x1 bevelled black on spoiler module, right

Yes Mount ventilation grille 2x1 bevelled black on spoiler module, left

A Master Data

Description: Plug fixation black into

- Autoplay

® O @

1 Linked Files n

block 2x1 (2 holes) light

grey, front left
Group: RT PRE axle front left
TE: 11,50 (VA: 11,50, NVA: 0,00) 7
Take Rate: 36,00 Documant-No.:
Models: RTY [11] Lne: | ndex:
[ TAKT|Q Standard Operating Procedure Staton:|
o =y @® - vy (@) =archive CC = crtica teatures SC = significant features @ = positioning
@D = visual ﬁ} = touch d = touch with caution [V % = marker % function @ =noise F = measure [0F = startiend
No, Ta escription Symbol Part No. Reference Position Picture Index (Photo) Tool
10 'CHMH the connection of the module connectors of the cable channel with the markers. @ l \
20 |Check whetner the colurn seais correct wit the markers ‘ /)
30 |Check whther the fuse is connect to the ament ighing
40 [change of postion from position A to G
.clmt the presence and conformity of the assembly of the left dashboard clips.
Install the left fan
B e aton of b Cont ®0
Assemble the amblent lighting on the driver's side . f
Parts. P Group Check the positioning of the kght beam on the Combi-Instrument
[ .{:Mct the presence and conformity of the assembly of the right dashboard chps
Install the right fan
- Clad the panel - @
379526 MT PR Assemble the cover of the Combi-Instrument.
Assemble the ambient lighting on the driver's side 1:
4560178 MT PR Check the positioning of the ght beam on the Combi-instrument
MT PR [ | buart e pamval uamiation nar
MT PR Workplace 1 [ Supplement Task + b ———————(( {3kt Klicken Sk e, um das Diskogfeld
4515368 MT PRE spoiler 1224 O 13,50 % 192 % MT1 XsP
4515368 MT PRE spoiler 1224 0 13,50 % 192 % MT1 XSP
MT PRE spoiler 2268 O 13,50 % 192 % MT1 X5P
4541191 MT PRE spoiler 1450 O 13,50 % 192 % MT1 XSP
4541191 MT PRE spailer 1450 O 13,50 % 192 % MT1 XSP
5]
6280394 RT PRE axle front left 1600 @ 36,00 % 187 % RT1
AOB3IAZ0 RT PRF axle front left 1215 m 36.00 % 187 % RT1

Number of Tasks: 23

@ Close

Assembly Instructions

Communicate planning results to production via Excel or PDF and train
workers with digital assembly instructions in the AssemblySuite™

26.02.2024 OO‘OC‘ 17
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Your Result

Save Time in
the LongRun

@e9)
5

Secure and Pass
On Knowledge

&5

Generate Work
Instructions Automatically

TAKTIQAssemblySuite™ - Produktionim Einklang

Benefits — Assembly Instructions

Easily Train Production
= Autoplay for qualification with images and videos

= Flexible customization of the interface and displayed
attributes as needed
(shown content, font sizes, image representations)

Customize to Own Needs
= Individual format template with e.g. company- and
country-specific language, design, logos

= Completely individual specifications of attributes
(torques, tools, icons for sensitive or dangerous
activities, etc.) as well as information on the document
(inspector, version, releaser, etc.)

= Placement of images on extra pages according to
specifications

Convince Yourself Today

Try your free demo now or book your free
live-demonstration at taktiq.de

Generate Work Instructions
Automatically

= Automatic adjustment of assembly instructions after
moving tasks or adjusting avos and workplaces

= Constantly updated illustration of the sequence at the
workplace by linking tasks with images

= Summary and highlighting of attributes and cells
automatically in the document

= Exportto Excel or PDF according to individual
specifications

One Time Effort, Every Time Benefit

= Information on tasks automatically moves with them
when they are moved

= Linked files are available during scheduling, training
and exportinstructions

O
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Order Preview

ey ) Line... 'St Posi... {} Workplace a @ util. TSR Max. Var. DLV
B22 004 RC  Reari 2 1@ 9418%  507% 11555% 4
Workplace Information Task Representation Optional Elements Size
Tasks RT V8 Gasoline Automatic Adaptive (17) X
A - A
v Pos Order. @  OrderDescription @ | Order Date yutl = Usable Cycle Time vy |#  Descipton  Pas /) Group TE TakeRate  EoW
apacit Drift Limi
| £ Capacly ﬁ ‘| m
— ;
166 765 @ RTV8 Gasoline Automat 20.07.2024 11:51:36 83,19 || 2 Il Going fromb. 540 W 10000% 94%
2x mount spoi... 6152... [l RT spoi 1788 W 3600% 114.. . - _
5
167 | 846 @ | RTVE Diesel Manual Ad | 30072024 17:52:45 a319 4 2xmountjoin... 4535.. B RTspoi.. 1749 B 3600% 114..
5[] insert axte red... 6129... [E 235 @ 3600% 114..
168 531 @ MT Convertible Hydroge | 30.07.2024 11:54:00 E 56,80 = 6l Fxaderedvi. 4211 E 440/ W 3600% 114
7 [l Connect angle... 4633... & 518 @ 3600% 114. -
169 952 @ RT V8 Diesel Automatic | 20.01.2024 11:55:12 83,19 8 [] Mount triangl... 6143... B 417 B 3600% 114..
9 [ Plug rounded...  6069... = 420 @ 3600% 114..
T5 10 767 @ RTVBGasoline Automat 30012024 115624 B 7 10 [] Attach mounti... 4210... & 280 M 3600% 114..
11 [ Mount shock..  4227... =] RTPRE.. 1680 O 2030% 116.. -
171 919 @ RT V8 Diesel Manual Spc | 30.07.2024 11:57:36 # This order violates the sequencing rule!
Sequencing Rule: Rocket Truck with chassis adaptive
172|713 @ RTV8Gasoline Manual ¢ | 30.07.2024 11:58:48 Feature Rule:  RT1&CADA
Take Rate: 20309 M
5 Order Preview o
01.02.2024 13:54:32
01.02.2024
line.. 'St Position  Workplace Drift Configurati... DLV Worker | Highlight 13i30 13‘:45 Mim, 14i15
\ | H
B2 003 MR Door Right 0,00 3% 0 1 > B > i g * | ‘ | |
| | i
82 004 HM Rear 1 039 3+ 0 1 At D _* i DD
- | |
B2 005 HM Rear 2 000 3% 0 1 3 ‘ | ] o | * o | | [ ] g
! ! ! ! Number of Tasks: 11
B2 006 HM Rear3 000 3% 0 1 . » i » ) » > I | B s
!
; 4 1 4 — L4 @ Close
B22 007 VL Front left 141 g% i
2 2 * rder Number: 686
Model: RT1
- 0 ! _ o Features: VROT MVBB TBEN SMAN FADA... u
B22 007 VR Front right 0,00 g* | TE: 816,99 .
0 2 | 4 Utl: 14184% .
- - Order in Station (576,00 TE)
@ o M owe mi o - | JxdernSton (7000 - n r e r rev I ew
- To: 01.02.2024 13:57:49
B22 009 M Engine 0,00 g° 0 1 I DLV (816,99 TE)
B22 010 ML Roof Left 0,00 3% 0 1 > D > From: 01.02.2024 13:52:14 -
oorte = I - } B To: 01.02.2024 14:05:51 - r
B2 010 MR Roof Right 034 3% 0 1 1 (Click to open Drift Analysis) 1 o
| | - -
| |
B2 011 HM Spoiler 0,00 3+ 0 1 . 4 : 4 | | L | ‘ | |
i i
82 012 W Rims Right 027 5% o 1 * -» * - | - .
| |
B2 o2 W Rims Left 000 3+ * -» * - . »
01.02.2024 13:54:32
31.01.2024 01.02.2024 02.02.2024 03.02.2024 06.02.2024
00:00 00:00 00:00 00:00 00:00

* Mechanism

Secure quantities and ensure smooth production through early detection
of bottlenecks and better control of short-term capacity measures

TAKTIQ AssemblySuite™ - Produktion im Einklang 10.04.2024




Your Result

Avoid
Bottlenecks

f— s
| (@)
o - I

Make Detailed
Predictions

Increase
Product Quality

TAKTIQAssemblySuite™ - Produktionim Einklang

Benefits — Order Preview/Early Warning Mechanism

React Early

= Live calculation of expected order dates based on real
dates

= Feedback from external system or manual
specification

= Alert support personnel in a targeted and timely
manner

Work and Navigate Intuitively

= Update view live based on current time

= Automatically enter at the beginning of the shift with
the appropriate data

= Flexible zoom of the view

= Display detailed contents and drift behavior of an
order on demand

= Overview through individually marked order types

Convince Yourself Today

Try your free demo now or book your free
live-demonstration at taktig.de

Accurately Predict the Timing and
Content of Bottlenecks

Pre-calculate job deadlines at each station, taking into
account plant structure, shift schedules, break times
and disruptions

Calculate expected drift limit violations based on
individual drift configuration per workplace

Display compliance with or violation of sequence
rules

Integrate Data Easily

Integration into MES systems for the transfer of real
dates

Beautiful To Look At

Visualization of the detailed drift behavior per workplace

O
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Ergonomic Strains

Postures

Description
Standing upright with support

Sitting upright

Action Forces

Info

(@ Finger Forces

Thumb to four fingers | 45,0 M| Static |
Thumb | 40,0 N | Static |

@ Arm Forces
Standing bent | 8- (ferward) | 70 N | Dynamic |
Standing strngly bent | B- (forward) | 100 M | Dynamic |
Standing strangly bent | B- (forward) | 70 N | Dynamic |
Standing bent | A+ (up) 155 N | Dynamic |

o) Export

Is

Workplace / Task Description Linked Models | Feature Rule Require... Duration | Take Rate  Planne... | Posture Trunk Rotation | Trunk tilt
Fix tank with screws ! 270 049 1
Visual control of the assembly work ! 054 010 1
i
@ TQMT_009f MT1 Mount block 4x2 black (tank gasoline) ... MT1 FGAS 1,16 1840% 2,05
Insert tank ! 576 106 1 r‘.
e
Remave 3 screws fram container ! 216 040 1
Fi tank with screws ! 270 050 1
Visual control of the assembly work ! 054 010 1
@ TQMT 009¢1_MT Mount block 4x2 black (tank gasoline for... MT1 FGHY 698 690% 048
Place tank (small) and snap into place ! 378 026 ﬂ
L]
ot " (
Ergonomic Evaluation r
6 o Line.. St Posi... | £} Workplace F3 @ util. Max, Var. Erg. Eval ; _h
B2 007 |FL  Frontleft ¥ 3 2 @ roew 347w [l 20
Total Result [l 25.00 Points
@ Eosy (<107
.
( + + )x = f“. Medium (~15%)
00 03 a0 00 105 e
s Hioh (25
General e
3
Physical Hierarchy: B22 | 007 | FL Force percentile: P40 (for execution) Gross Shift Duration [Min): 4800 1 Q Cuteme (5307
Organizational Hierarchy: Assembly | 3626 || 2 Gender, Mostly men Breaks/Shift [Min]: 10,0 (1.0 Breakis)) -
Description: Front left Met Shift Duration [Min]: 4700
Capacity [TE]: 1440
Piece Count in Reference Shift: 195,0
Upper Limbs

Norm. Duration  Base Posture  Trunk Rotation  Trunk Bending  Reach

2 Paints 6.3 Points 3 Points 1.8 Points

0 Paints 1,8 Points

2.0 Points 6.3 Points 3.0 Points 3.6 Points

15,0 Points — 15 Points

Intensity Evaluation
. 2,6 Points
269 % FMax e

08x

1.9 Paints.

@D Close

R

Finger Farces

h /N
)30x

Reach Grip type Arm Forees Bod

o
o

b Dl.anN

o
Q.
QO

%

Ergonomics

Determine and optimize ergonomic load per worker and
perform live ergonomics assessment during line balancing

Q
&

@ Apply

© cancel
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Your Result

Certified
Ergonomics

il
At

Maximum
Efficiency & Ergonomics

e00)
3}@

Rapid
Revaluation

TAKTIQAssemblySuite™ - Produktionim Einklang

Established Standards

= Assessment of ergonomic loads of workers by
EAWS® or individual assessment methods of our
customers.

= First company to be officially certified as EAWS®
compliant by the German MTM Society

approved by
MTM_ASSOCIATION
-l

Automatic Line Balancing

Automatic line balancing procedures take ergonomic
limit values into account (point or traffic light system)

Convince Yourself Today

Try your free demo now or book your free
live-demonstration at faktig.de

EAWS® is a registered trademark of MTM ASSOCIATION e. V.

Benefits — Ergonomics

Realizable Workshop Results

= Integrated evaluation of ergonomics when
developing new line balancing solutions.

= Better solutions and shorter planning time through
direct live assessment of the ergonomic impact of
each change (shift of tasks, order program, cycle time
or shift schedule change)

Interactive Line Balancing

= Suggestions for shifting tasks with live calculation of
resulting ergonomic effects.

= Achieve highest efficiency & ergonomic goals!

Faster (Re)Evaluation

= Documentation of ergonomic loads at the tasks level
and simultaneous assessment of ergonomics at the
workplace level

= Reuse of all determined ergonomic loads at tasks

o)
oo
19)-@)
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Q start | # Document | Q Analyze = T Compare & Optimize

“t Order (1000), ing Rules (8) a7

2] [l Density / Neighborhood ¥ Blocks + Capacity ¥ Exclusion Search for order

Pasition Order Order Scheduling # Density Rules Neighborhood Rules Block Rules Capacity Rules Exclusion Rules
Sequence #  Order Numb... Model  Features X | Order Date Rocket Truck with... Hybrid VB Gasoline/Diesel... Hitch No hybrid after hybrid Hydrogen automatic = Hybrid e-engine & h-engine
@ Plan (final) - 0 0 0 0 0 0 ] 0

& ¥ 05.02.2024 19:23:15 - 08.02.2024 06:15:45 (90/100) —
® Week 6 (90/100)

@  Tuesday, February 6, 2024 (40)

@  Late Shift (20)
@ i @
4] [217 M1 VMI9MVEGF. | ' |®06.022024 20:09:45 | N [ I T
m 860 R VRO5MVBDF.. '  ®06.02.2024 21:03:00 v v N ' '
45 49 MT1 VMOA MHYD F.. ' @ 06.02.2024 21:26:15 N v ' '« FHYD
46 430 MT1 VM32 MVBGF.. ' | ®06.02.2024 21:49:30 v N ' '
a7 914 RT1 VRO6 MVBD F... 1@ 06.02.2024 22:12:45 v N ] '
a8 220 MI1 VM21MVEGF.. | ' |®06.02.2024 22:36:00 N ' '
49 561 MT1 VM45 MHEG F... ' @ 06.02.2024 22:59:15 v v ' v ]
50 940 RTY VRO7 MVEDF.. | ' | ®06.02.2024 23:22:30 v v N * +
@ Wednesday, February 7, 2024 (40)
@ Early Shift (20)
@ of © Live-Feedback: Sequencing
51 456 F 05022024 19:23:15 - 08.02.2024 06:15:45 (90 Orders) Y "
52 ” Required Time: 23 N ) FELE
53 126 Number of lterations: 4.514.671 v ¥l vy
54 823 v N
(o]
55 448 ” v N
2
56 539 g N O e
57 141 3 50 v "
58 624 : v N
]

59 148 & v
0 262 0 ! a2 = . v Active Scenario: Working Copy

Workplaces with Drift Limit Violations |
o 8 vy ¥ 822|001 CL | Axle 5 |
62 R 3 Diift Limit Violations 5

}
**¥ Order program January 202 0 ity MNeighborhood ¥ Block ¥  Capacity &  Exclusion ¥ DLV g5 . 1 10000% * =

Drift Limit
Violations

Before After

Order Sequencing

Optimal production sequence of orders for

Uniform Distribution

After

I T efficient and smooth production

TAKTIQAssemblySuite™ - Produktionim Einklang 26.02.2024 23




Your Result

il
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Maximum
Efficiency

Smooth
Production

B

Reduced
Planning Effort

TAKTIQAssemblySuite™ - Produktionim Einklang

One Click for The

Optimal Order Sequence

= Reduce manual effort to a few minutes
= Sequence automatically in seconds

= Adhere to even demanding sequencing rules and
ensure smooth production

= Different rule types possible (density, neighbor,
exclusion, capacity, position, block)

Minimize Bottleneck Situations

= Ensure even distribution of the workload of a wide
range of variants

= Precisely simulate and compare scenarios

= Integration of additional modules possible (optimal
sequencing rules, early warning mechanism, ...)

Permanent Technical Pioneer

= You always remain highly innovative through our
agile development process

= Regular updates with new features are inspired by
impulses from our customers

Benefits — Order Sequencing

Learn Quickly, Plan Intuitively

Clear and easy to understand visual representations
Modern user-friendly interfaces
Quickly create and deliver significant reports

Flexible interfaces to existing systems (order
management, ERP, ...)

Generate, Communicate and Meet
Deadlines

Create work calendars with your own shift schedules

Scheduled appointments are generated immediately
by linking order sequence and work calendar and
updated live in case of changes

Pass on appointments via interface or Excel export

Simple comparison of planned, target and actual
dates

Convince Yourself Today

Try your free demo now or book your free
live-demonstration at taktig.de

Q0
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Business Case With 25 Workplaces — Order Sequencing

Production peryear: Before With AssemblySuite™
Workplaces 25 25
Production days 220 220
Bottleneck situation per day 50 V 76% 12
O Effort per dgy for rework, 48 h v 50% 24 h
supportand line stops

?ngfﬁret fs‘z;g‘:‘”ork support 10.560 h ¥ 50% 5.280 h
x Hourly rate supporter 35€

Production costs per year 369.600 € 184.800 €

Planning per year: Before With AssemblySuite™
Evaluated sequences per day 1.000 A 9.999.900% 100.000.000
Sequencing rules considered 10 A 900% 100
Effort per order sequence 6h V 92% 05h
Necessary final sequences 220 220
L\'ezcjzziig’ghours for 1.320 h v 92% 110 h
x Hourly rate planner 40 €

Management costs per year 52.800 € 4.400 €

Data based on empirical values of previous use cases.
Savings vary depending on size and characteristics of production.

TAKTIQAssemblySuite™ - Produktion im Einklang

Saved costs:

-233.200 €

52%

Q0
26.02.2024 OO‘OOO‘ 25



Sequencing Rules

X 05.02.2024 19:23:15 - 08.02,.2024 06:15:45 (90 Orders)

Density  Neighborhood ~ Block ~ Capacity ~ Exclusion
Active No.  Short Descr. Description Feature Rule Density Take Rate Tension
a5 ¥
Rocket Truck with chassis
v 2 RICA adsptive RI1 & CADA Joutofs M 2111% fposs
v 3 HYB Hybrid EGHY | EDHY toutof2 ] 2000% o0
v 4 V8 VB Gasoline/Diesel/Hybrid MVED | MVBG | MHAD | MHEG  3outof4 [ ] 5333% ‘Mon
Ve 5 HITCH Hitch XHI toutof2 [ 1000% 020
Derive Sequencing Rules
e o Line... 'St Posi... {} Workplace F3 @ Util TSR Max Var. DLV Drift. Capa.. Usabl...
B22 004 RC Reart a 1@ 9418%  507% 11555% 11 042 7200 7200
Derivation Options 0
A Include Negation v Multiple Rules Focus on fast results v @
Controlled  Unnecessarily .
Density Feature Rule Orders contr. Orders Tension @ DLV WC-DLV
- Without Sequencing Rules - - - [Eo o7
2outof5 R285|VRO5|VRO1|VRO7 | VRO3 36,00 % 000% Moso 0 30
2outof3 CADA|R28S 5170 % 0,00 % 078 | 1 49
36,00 % 000% WMo | 2 45
Add more restrictive sequencing rule
L} 36,00 % 000% fposs 10 99
¥ Add less restrictive sequencing rule
51,70 % 000%  Wose 6 94
Add manually defined sequencing rule: out of
nd Iy auendng 4 s 5170% 000% oss 23] 95
"3outof4 |R28S|VROS | VRO1|VRO7 | VRO3 36,00% 000% ~poss [EEN 107
OGeﬂerale ° Close

Uniform Distribution Uniform Distribution-Rate  Weighting

v

79,10 %

71,60 %

Aa Text Mode

Violations Comment

Number of Rules: 5, Violations: 0

@rpply € Cancel

Optimal
Sequencing Rules

Create sequencing rules analytically,
verify effectiveness and optimize

TAKTIQ AssemblySuite™ - Produktion im Einklang 26.02.2024 26




Your Result

Optimal Production
Sequences

Smooth Job
Scheduling Process

Increased
Responsiveness

TAKTIQAssemblySuite™ - Produktionim Einklang

Benefits — Optimal Sequencing Rules

Valuable Information in Seconds

Simulate 1000 order schedules in a few seconds

Evaluate sequencing ability and expected impact of
rule sets on bottlenecks in production

Obtain well-founded predictive ability for "what-if"
scenarios

Interactive Rule Derivation

Recognize control-relevant order features and feature
combinations for program planning and sequencing

Derive distance rules automatically

Recognize control-relevant orders and automatically
describe them with rules

Recognize maximum take rate for critical features

Convince Yourself Today

Try your free demo now or book your free
live-demonstration at taktig.de

Get an Overview and Use It

Transparency about limit values of the own
production

Recognize and react to bottlenecks and potentials at
an early stage

Reduce Rules, Increase Quality

Avoid unnecessary rules with overlap and effect
analyses

Rule sets can always be sequenced

Making Versatile Use of Findings

Receive recommendations for adjustments to line
balancing and sequencing parameters

O
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Your

Experience

Your Advantages With the AssemblySuite™

= Use and exploit production capacities safely
= Precisely simulate and compare planning scenarios
= Smoothly map and plan interrelationships

= Create significant reports easily

= Modern and user-friendly interfaces

= Clear and comprehensible visual representations
= Easy and intuitive to use

= Language selection enables native use (German,
English, French, Chinese, Hungarian and ltalian)

TAKTIQAssemblySuite™ - Produktion im Einklang 26.02.2024



Your Experience

Your Advantages With TAKTIQ

oD fa
g

Used by Renowned Certified Regular Exchange Individual Solutions for

Customers Worldwide Company of Best Practices Your Production
Permanent Updates Solving Problems Comprehensive Direct Support by E-Mail
and Improvements Within a Day User Manual and Telephone

TAKTIQAssemblySuite™ - Produktion im Einklang 26.02.2024 29




Further Information Material

3 Ways To Integrate the AssemblySuite™

Into Your IT Landscape

X

Excel Im-/Export

Do you want to test everything first before
investing in a long-term interface?

Simply export our Excel template directly from
the AssemblySuite™, enter your data in the
selected columns and import it again. We will
be happy to help you!

[ Schedule Appointment }

TAKTIQAssemblySuite™ - Produktion im Einklang

Standard Interfaces

Connect your IT landscape yourself, quickly
and easily with AssemblySuite™ thanks to our
standard interfaces.

With our sample interfaces, your IT team can
getan idea of the scope and structure.

[ Open Sample Interfaces }

Other Interfaces

We have already implemented interfaces to
systems such as Ticon, SAP, Windchill and
over 10 other customer-internal systems.

We are also happy to program an interface to
ema, halocline, Siemens Teamcenter and
other systems on request.

[ Schedule Appointment }

05.03.2024 30
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Further Information Material

Open Questions?
These Documents Will Help You!

Service Specifications Product Development Agreement
What product combinations and services What is the development process for an
does TAKTIQ offer? AssemblySuite™ extension?
How is the price calculated? What is the pricing for such a development?
[ Open PDF J [ Open PDF ]
System Requirements More Questions
How does the installation work? Which address should | contact if | have

: ions?
What requirements does my IT further questions?

have to meet?

[ Open PDF J [ Write E-Mail J

TAKTIQAssemblySuite™ - Produktion im Einklang 26.02.2024
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https://www.taktiq.de/files/AssemblySuite%20System%20Requirements%20and%20Installation.pdf
https://www.taktiq.de/files/AssemblySuite%20%28EN%29%20Product%20Enhancement%20Agreement.pdf
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TAKTIQ

AssemblySuite™

Bring your Produktion in Einklang!

Dr. Simon Altemeier
TAKTIQ GmbH & Co. KG
Am Hoppenhof 32
33104 Paderborn

+49 525168262-10

taktig.de

TAKTIQAssemblySuite™ - Produktionim Einklang
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