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Nexeed Connected Logistics
Actual Supply Chain

Human data research

Stressful fire fighting to >
counteract delays

No data about idle time or
load of logistics assets

Low productivity logistic

" assets (AGVs, Forklifts, etc.)
Look and search activities,

counting, stock-taking.




Nexeed Connected Logistics
Actual Supply Chain

Up to

\
Plenty of room for improvement @ 15_300/0 J& 60_80('yO

due to a lack of transparency

and missing data -
look and search, inventory and of the time logistics assets,

bar code scanning / booking processes such as forklifts, are non-productive

0 —
A.) oo 2\ 50.30% =" 20-30%

of milk runs on cyclic routes of the circulation load carrier is of logistics planners’ time is spent
run empty oversized (working capital) gathering status information and
coordinating material flow processes
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Nexeed Connected Logistics
Digital Supply Chain

Human data research

Automated reports

Oversized returnable stock

Stressful fire fighting to =r g . == Real-time returnable mgmt.
counteract delays : U 2 = =

Anticipation

No data about idle time or
load of logistics assets

Utilization efficiency
Low productivity logistic

" assets (AGVs, Forklifts, etc.)
Look and search activities,

counting, stock-taking.

Interoperable holistic steering

Real-time localization

BOSCH



Nexeed Connected Logistics
Digital Supply Chain

up 1o
ouVU /0

cut-back of search, inventory and
bar code scanning/ booking efforts

Uup to
2970
(U770
increase of space utilization for milk availability increase of circulation load
runs on dynamic routes carriers, i.e. no re-investment needed

1U-£070

uptime increase of logistic assets,
such as forklifts

JU 70

time saved gathering status infor-
mation and coordinating material
flow processes

b
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NEXEED
TRACK AND TRACE

NEXEED
INTRALOGISTICS
EXECUTION




Asset Tracking

Transparency of Manufacturing Tools Logistics

. per Location: Europe
Beneﬂts _. oF Tracklng focus: intralogistics, service providers -

» Search times reduces thanks to
transparent internal processes

» Less handling and coordination
efforts with suppliers/partners due
to external process transparency

» Fast reactivity in case of
deviations

» ROl < 1.5 years
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Customer // Rehau

Asset and Material Tracking
Tracking of transport drums and material

Location: Germany ‘:

Benefits

» Low search efforts and cross-plant
coordination

» Product information from the
manufacturing process

» Optimized drum disposal based
on condition (full/fempty)

Picture: Rehau |
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Material Tracking

Real-time tracking of time-critical shipments

- an » ; Location: Europe
Beneflts BRI, oA RERRRE = = . Tracking Focus: plant-plant, intralogistics

» Overview of the current location
of all time-critical shipments at a
glance

» Contribution to ensuring timely
deliveries

» Avoid expensive special deliveries
to customers

» Prevent costly searches; increase
responsiveness

» ROI < 1 year

Picture: Bosch
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Nexeed Track and Trace
Plug & Play implementation in the supply chain

Sensors (permanently) Sensors linked to assets or Automatic data
attached to assets transported goods, which transmission in real
are digitally mapped in the time from sensor via

Gateways installed at critical

milestones in trailers system gateway to the cloud

Real-time data for operations and
analytics: location, condition and
logistical context information

Basis for further services

e Q

¥l e)
Y o)

Y o)
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Nexeed Track and Trace
How to get logistics loT data?

Application Interoperables Hardware Portfolio

, , Gateway Cloud
Freight Carrier
Beacon
: >
Container Semse 1. '
Shipping Unit Mobile Device
- PPIne TDL -7 — Nexeed T&T
Package
IIIIIIIIq = Sence H
oo Bl Products 2 \\ Wireless Connectivity
Wireless \\ :
A | — .
W=l | _ _ _ o |
Location Tracking ﬂ m Conditiqn HED AP Fonneivir :
Monitoring
TDL-G l
m Automated Booking Q &a:;s 0 0------ '
LAll in one*

T: Temperatur ~ S: Schock H: Feuchtigkeit TDL: Transport Data
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Nexeed Track and Trace
What ideas/ prototypes solve the problem?
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Nexeed Track and Trace
Success Stories

TRUMPF nox NachtExpress

Electronic proof of container:

Automobile OEMs

Transparency on special container
in machinery industry:

Reduction load carrier loss,

optimized utilization: Reduction manual search, book and

Reduction search efforts, re-invests inventory efforts.

and plant-plant coordination

Time and cost reduction, easy real-
time KPI measurement

> 26 external customers | > 80 projects delivered | ROI < 2 years
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Nexeed Track and Trace
Virtuous cycle of loT

-OOQ-

RAQ w

Fascinated loT Users Backend Integration
Change management, value cases, + Data fusion, integration scenarios,

success stories, Rol, management REST API, continuous delivery,
involvement, pain relievers, loT support concepts, partner _I
vison/strategy, digital mindset ecosystem D o "r
%

Data cleansing, architecture

= = =
\L Process Data

Data Collecti abstraction layer, device
Hardware aﬁ?mwoar(;c(:I:;’:nectivity management, loT standards,
b ) b I .
RFID, BLE, Sigfox, LoRa, 4G, 5G, L event streams, analytics
UWB, NbloT, CAT M1, etc.; O’.
aggregation logic, EPCIS R < I S
ﬁ

Value Applications Lean Implementation

Pain points, .
UX workshop, user talk, + Easy sensor handling,

ideas, prototype, iterative manapél:jgj‘eljiz’s ot
validation, gain points, etc. g » 81C.
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Nexeed Track and Trace
How to reduce losses?

~ Supply Chain Manager

27
) How to identify the cause of
losses?

4 Actual material flow:
® net flow from site 2 to site 6;

reduce e.g. at sites 13, 29, 18 etc.

29 2® 7

30 Sites clarify why logistics assets

o¢ 17 leave the cycle

ol 18
27

16 23 25 BOSCH




Nexeed Track and Trace
How to improve asset availability?

~ Asset Manager

@ TimeSpeniStationary @ Untrac ked niransit @ Trac kedintransit
100%

How to raise productivity of
logistics assets?

~ 20% of containers not utilized
> 50% not moving in 80% of time
Containers misused for storage

Detailed information on
throughput times and quantities
Assets of logistics assets per site

BOSCH




Nexeed Track and Trace

How to improve site performance?

Date

01.05.2019 31.05.2019

i

No. of Obsery ations

B
-]
2

o

Std Dev Standing Time

18

Asset Type

Alle

v

IIII"IIII-

Location

Alle

59 Ha.
nox 14 Berin [

nox 07 Her.. [

Max N Observations Sort Table By Sort Direction
(4] Median StdDev ASC
1
Location No. of Median Standing Std Deviation ~ Average |Min Max
Obser-  Time () of Standing | StandingTim  StandingTim
vations StandingTime  Time (in  |e (in Hours) e (in Hours)
(in Hours) Hours)
D_1.2_WE_RIHST 26096 020 9,90 139 0,00 743,95
D_1.2_RIHS7 25950 0,15 26,65 2,85 0,00 743,95
nox 30 Hannover 20962 0,05 2428 424 0,00 74395
Nora Frei 17462 0,00 nez 124 0,00 743,75
F_S+5_PB-Sammel. 17049 0,15 5,00 102 0,00 165,20
D_2.2 R4HS2 1447 025 9,01 125 0,00 743,95
D_2.2_WE_R4HS1 10935 0,10 12,73 1,57 0,00 743,95
F_5+5_Bereitstellfia... 8272 015 412 073 0,00 145,20
F_S+5_Leergut-Lag.. 8035 0,40 42,23 10,35 0,00 743,95
nox 64 Frankfurt 5277 9,60 59,48 28,69 0,00 743,95
F_S+5 WE_WA 5276 0,15 724 071 0,00 462,65
Nora 3936 10,50 66,64 2974 0,00 743,75
D_2.2_WA_RAHS6 3910 0,10 12,01 0,63 0,00 74395
TPLE_GI_GO_Marki 2480 035 242 8,53 0,00 743,95
TPLE GI.D 2443 0,10 17,63 102 0,00 743,95
nox 40 Dusseldorf 2397 26,35 126,08 7828 0,00 743,95
TWH_G_Eingang 2283 020 42,15 5,91 0,00 74385
TWH_G3_Montage 2150 0,20 17,28 133 0,00 743,95
nox 51 Kéln-Eifeltor 1761 10,95 47,79 22,04 0,00 743,95
nox 36 Fulda 1744 16,70 53,57 33,19 0,00 743,95
nox 21 Hamburg 1730 12,63 5115 26,52 0,00 743,95

Manager Operations
Logistics Service Provider

How to raise productivity of
logistics assets and improve
performance of sites?

High number of assets, downtime
and average throughput times

Meeting with site managers to
discuss measures for increased
productivity

BOSCH




Nexeed Track and Trace
Solution at a glance

Data Service for Process Enhancements

» Eliminating of booking efforts based on real-time
tracking events

» Real-time assets overview reducing search and
inventory effort

» Reacting rapidly on incidents and deviations from the

schedule based on alerts and condition monitoring

» Increasing productivity of the asset fleet
» Analyzing the loss over the entire supply chain

» Optimizing planning and scheduling based on assets o ST — @
history and material flows RN e

» Implementing of new billing models, e.g., for the rental = s :
of load carriers ':;3"' =

Asset and Shipment Analy5|s
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Billable time per location
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Nexeed Intralogistics Execution

Nexeed AGV Fleet Analytics
Visualization Routes & Heatmap

Driveway Visualization (Focus: Routing) Driveway-Visualization (Focus: Velocity)

E

5]
IS]
.

N o ¥ E
= D= e e e

S22 = e B

intisnnnnnN=g=t=g==g==
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Nexeed Intralogistics Execution

Nexeed AGV Fleet Analytics
OEE-Report

OEE Report

© BOSCH
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Nexeed Intralogistics Execution

Fleet Analytics
Complete Transparency of the Vehicle Fleet for Logisticians

o ! :_ ‘::_.'.'! Location: Europe |
Ben eflts - ' =  Mode of transport: Intralogistics '
Increased productivity of ' Q@ (6)
individual transport vehicles as well
as the entire fleet by 8% thanks to

transparency in the intralogistics
processes

23 Live-Webinar, BVL.digital, Nov. 21, 2019, Matthias Huelsmann, Pragmatic real-time Logistics
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Nexeed Intralogistics Execution

Stock Management
Overview FeP Use Case

RFID readin e e P2L (Feedback wrong lane)
S ——— = - - =" :
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Nexeed Intralogistics Execution

Stock Management
Control Center

Frankreich o o LiveAktualisierung 9¢ ronnigurieren &b Planen @ Anzeigen Supermarkt

MName®

Transport Orders

BOSCH

Transport Movements

Frankreich o 0 9, Konfiguieren G Plren @ Anze t - spe... W 9.2 v Sy permarkt

Tours

MNama*
Static Routes

Materialflow Data Konfigurationstyp

S @ m

M1t (11) M10 (10)

Fleet Data

Handling

Beschreibung

Stock Mai

Il
f ¥ o S

Supermarkte

Overview

Organisation

@ @

Supermar

S m M B

Reading D Produktionseinheit

Name Konfiguration|

=

Argentinien nt mit

nt mit

w <

Kanban-Regelkr:

G Logout

Material

&  settings

@ imprint

Frankreich Kanban-Regelk

ndien nt mit

nislige

Material Stock

sapan nisligent mit y &
Kolumbien gent mit mo 5 5
> 1
> 1
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Nexeed Intralogistics Execution

Stock Management

Customer // Bosch Feuerbach plant

Digitizing material flow and materials localization in real time

Benefits

» Increasing transparency of stock
and location

» Improving error prevention

» Reduction of booking efforts
» Cost savings € 120.000

e
KOERPER CRI2- III FB6KO1
W2  F
- 00V C0S 648 @
» ROl < 1.5 years e

w | ,
| 68
0 | zs111_?_'l__ fisy
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Location: Europe

Mode of transport: Intralogistics

Challenge

» Employees need long carry out time-
consuming manual bookings

» Less transparency in the warehouse due
to manual operations

Approach

» Digitization of the internal material flow

» Automatic material bookings and follow-
up orders supports employees in their
daily work

» Using the available lanes and containers
efficiently allows the supermarket to be
kept relatively small




Nexeed Intralogistics Execution

Stock Management
Worker Support via Put-to-Light LEDs

Al

Shows blocked lanes;
e.g. according quality topics

Feedback regarding
the Putaway process

P2L shows the right lane and
gives feedback to the workers

2 7 Live-Webinar, BVL.digital, Nov. 21, 2019, Matthias Huelsmann, Pragmatic real-time Logistics BOSCH




Pragmatic Real-time logistics
A New Paradigm




Pragmatic real-time logistics
The Pragmatic Approach

Focus on Value-add in User story

&@) Lean and robust integration in material flow

@ Plug and play solution with standard interfaces into information flow

@ Adequate loT technology for reliable, low-cost, real-time loT data

@ Managed loT services to make life EASY for logistics people

BOSCH I



Pragmatic Real-time logistics
A New Paradigm

» Overcomes the » Real-time services
shortfalls of » Visualization, anal.
document-flow

and dynamic routing

logistics
: > . -
e e
perspective: ; =
making the suppliel g - > Advanced data-

process monitoring
and steering

material flow visible
to logisticians and
empowering them

: ; » Time of arrival
to actively steer it

estimated by Al

» Automated material
flow monitoring and
steering

» Deep learning for
structural
improvements

BOSCHIi



Pragmatic Real-time logistics
User Feedback

Anforderungen,
Anderungen,
\urbesserungen

m: | Bachlog % Ax Woche %j;ﬁn lTYaCll_ K Trace
Produlet- ] Nednsghulo - 0

- l/ / k / management ] meeting i - /

= hgig, ||| \ WA TR

Ax Woche

L:"“ Releaseplanwy — Briwiddung-
] + Nadhschub ®am
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Pragmatic Real-time Logistics
Green & Profitable

25%

50%
@ Increased
(% productivity

Reduction of losses 4 @ Up to
5%
(+)

Cut-back of search and

o inventory efforts

BOSCH




Thank you!

Let’s make digitalization profitable business

https://blog.bosch-si.com/industry40/what-pragmatic-real-time-logistics-is-all-about/
https://blog.bosch-si.com/industry40/pragmatic-real-time-logistics-a-new-material-flow-paradigm/
https://www.bosch-connected-industry.com/connected-logistics/

Connect Your
Supply Chain!

matthias.huelsmann@de.bosch.com i
@ ‘ BOSCH

Matthias Huelsmann
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