McCormick Place South | Chicago
March 23-26, 2015
promatshow.com

Big Data Meets
Forklifts! .. i

swisslog

inspired solutions
Presented by:

AK Schultz
Bill Leber

powered by #AL( MHI

www.ProMatShow.com



FINDWHAT'S = = '~

NEXT. . » v . we.
WHAT IS BIG DATA?

It is <data/>

And It IS

THE INDUSTRY THAT MAKES SUPPLY CHAINS WORK™



FIND WHAT'S __ ——— PRO "'\

MC ormic kPI S uth | Chicago

BUT WHY IS IT CALLED BIG DATA?
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THE WORLD

e Daily, May 2013
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1k TB was created while you have been viewing this slide!
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~ B DEBEND

R 4

Unprepared Competitors

|
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DATA-WISDOM CONTINUUM

DATA INFORMATION KNOWLEDGE WISDOM DECISIONS

® o % ®
[ Te b 0
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o PS o
o
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= Facts = Presentation = Application = Understanding = Change
= Gathering = QOrganization = Synthesized = |nterpretation = Movement
= Research = Gives Meaning = Learning = Actionable = Optimization

THE PAST THE FUTURE
WHY? WHAT? WHAT IS BEST? WHAT ACTION?

Reveals Patterns Reveals Relationships Reveals principles Reveals direction
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Enterprise
Application
Data

Automation

Sensor Data
aka, the “Industrial
Internet”

Internal ’ External
data sources data sources

*Source: IBM
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VALUABLE DATA IS THROWN AWAY!
Open

Personal
Data § é . Data
Social f & Jd 1 Al k... User generated
Networks Data

Internet of \ p Commerce
Things \ E

Transactions
O

VALUABLE DATA IS
BEING THROWN AWAY!!
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EXAMPLES FROM WAREHOUSING

« Atypical warehouse storing pallets will generate 1 to 2
GB per mos in its WMS.

« Atypical retail distribution ASRS dealing primarily in case
handling will generate 25 to 50 GB per mos in its WMS.
— Approx. 25 times the data for the same case volume
— 510 10 GB per mos of industrial internet data.
— 31to 5 GB of data in a data warehouse.

« This means we are likely not leveraging 300 GB to 1
TB annually per site!
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COST OF STORING BIG DATA

$1000k ;, . Cost of 1 GB over time
o &
s100k | 8 ' .

$10k

$1k ° o}

$100 L
$10
‘v

$1

$0.10

$0.01
1980 1985 1990 1995 2000 2005 2010 2015

*Source: mkomo.com

Log first. Ask questions later.
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WHY TODAY IS A NEW DAY

DATA SOURCES

NEW TECHNOLOGY

Large Scale ERP

O IS

Social Media

Supply Chain
Low Cost Cloud
Bandwidth Computing

eCommerce Processing

Power & Un-structured
Memory data storage
. ) \
Internet of

Things

High leverage,
—2  data driven,
—_ actionable
insights

D)
Inventory
Management

—
0,;\,

Industrial
@ Ethernet

Call Center
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ENTER THE DATA LAKE

Traditional
Structured [ Raw Unstructured Data ]

Data

TP PP [ DATA LAKE ] < .............
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Important!

Some of it is crazy

[ el Nel Nelelol N Nel N N NoN NelNelNe
(ol N N NoleoNoNeN Nelolon N NoN N N NoNoNe)
C0ONeO0Oe000eO0®@0O0 CeO0O0OQC®e
(oNEEnNeNeN NolioloN Nell Nelonol N Noi N N N

(ool NeololoN Noi Nelohol N Nol N N NeNeoNoNe)
Lol ol JNeloNoNoN Neol N N Nei Neoi JNeleNoN N
C0000000C00D00000OCOG0OCORSNODO

OCOeeeeOCO®eO
(ol N Mol N N NeNeoNe
900000000
COe0e@®@O00 900
CoeOCe®@O0--0C000
(clol N N Mol Roi o
OCe000O00@®@O0O0
(eNeoNoN NoloNol NoNe
(oNeNoN NololNoN Ne)
00000 0004C
ol N Nell N N JNoje)
OCe0000@e0®O0Qg
(oNeNoN NoNeNeoN o

DATA LAKE

(ooNoN NeloNoN No
o000 @®@0O0O0

(ol NoloNoN N NelNon N J
CeeOCe0ee000O0
L _oNeNeN N NelNoN N Ne
OO0OOee®eO0O®O
(oo Nol Mol Nei e
ceeeOed O
(el elol Mol NeNUNoN
(ool N Mol N N Nej
0000 O0000O0
{ ol el NejeNoN N
CoeacCceee000O0O
0 nNnoeoooe
L JoleNeN N Noi N N Ne
000000000 O0
[ N ol Nei NeloloN N

coe

=

BIG IMPACT

0000000 00000C0COG®RCOS®SNCOCDO
000000000 COO®O00OO® ®
LN NeloloN Nely NoleloN N e
L NoNeoNeN N Noi Nol NoloRoN NoN )

[ NN Neol Neonolol N Nei N N J

coCc e
00

FIND WHAT'S
NEXT.
BIG DATA =

ow o
o000
(o} e
® 00

@]
o

VOTU
® OO0
00O
o000
cee
000

o
(oelol N NoN N N N
DO ®@OOCeeOe
L oo NoN N NeN |
CeO0O0OO0O®e®

Most of it doesn’t
matter

MHI

THE INDUSTRY THAT MAKES SUPPLY CHAINS WORK™

o b
X S



FIND WHAT'S B PRO

NEXT. eSS
DATA SOURCES IN DCs

1. Inputs Industrial 1. Maintenance
2. Outputs Ethernet 2 Parts
3. Scanners 3....
4. ... . R
4 [ Now imagine running a
query against data
[ DATA LAKE ]’ from each.
.‘7 }"J
L
1. Order Data A ...
2. SKU info = . .
- : 1. Financial

2. Production
3. Operations

Imagine this data all living in 4. ...

completely separate data 1. Labor Standards

warehouses. 2. Performance
3. ...
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Electricity
. Safety / Insurance
FL Drivers ty
Parts
Other Labor
Forklifts Focus on the

biggest piece of
the pie:

FORKLIFT
PRODUCTIVITY!

*TCO stafistics cowrtes)y Crown Equipment Corp
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BIG DATA FROM FORKLIFTS!

Hardware

Components

Overhead Position
Markers

Monitor and log
your entire fleet’s
(x,y,2) position and

much more!

Optical Label Reader

Optical Position
Sensor

Vehicle Terminal
:  (customer existing)

.........................................

Lift Height Sensor g

Pallet Detector g
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WMS /ERP /LMS
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V4
INCH- L " 4
REAL-TIME -
ACCURATE
INVENTORY
VERIGEE ACCURACY
TRACKING
= Bread crumb = Know the real-time = Hands-free / Voice- = \Web-hosted Bl Tools
visualization of vehicle location of your free scanning that displays real-time
fleet movement inventory forklift data
o = Average savings of 8 ,
= Optimize inventory = No more time spent to 14 seconds per = Automated email / text
Jltocf?tlons based on “hunting” for pallets P alerts
raffic
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NO MORE
SCANNING
l [ |J\
T DI
§
i ¢ DK
. [ t DJ
R
C DI
Bread crumb Know the real-time = Hands-free / Voice- = \Web-hosted Bl Tools
visualization of vehicle location of your free scanning that displays real-time
fleet movement inventory forklift data
- = Average savings of 8 ,
Optimize inventory No more time spent to 14 seconds per = Automated email / text
locations based on “hunting” for pallets move alerts
traffic
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DRIVER INTERFACE

_ I B B s\Wisslog

inspired solutions

13:33 | Truck: NsNoO1 User: dahillg sV] eo | L]

12 March 2013 oPs |oLR|POS|
Current Location: License: Daily Avg. Time Per Move
AISLE A TSTO00001 déhillg Team
Task:
01:34
Load Status: m
LOADED Putaway Load at R ———
: or Std. Task Time:
Task Type: Location A04B
01:05
PUTAWAY
Go To: ime:
Load Description: Elapsed Task Time
Desc. : Demo Parts Aisle Bay Level
00:16
purposes
SKU :5885 =
QTY :60

Job EXx. Complete

i\‘( MHI
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BENEFITS

&

)

[}
1

= Bread crumb
visualization of vehicle
fleet movement

= Optimize inventory
locations based on
traffic

SuC MHI

THE INDUSTRY THAT MAKES SUPPLY CHAINS WORK™

100%

{4

*
Y

* Know the real-time
location of your
inventory

* No more time spent
“hunting” for pallets

= Hands-free / Voice-
free scanning

= Average savings of 8
to 14 seconds per
move

BIG DATA

INTELLIGENCE

N

e W N TN .

= \Web-hosted Bl Tools
that displays real-time
forklift data

= Automated email / text
alerts
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DASHBOARD FOR MANAGEMENT

SWISSlog York Site 1 v Dashboard All Sites Configuration
inspired solutions
Dashboard
Driver Status Outstanding Labor Utilization

- Driver 1 1-2 min 1 26 1 54 T

[ ] Driver 2 <1 min l
» [ Driver 3 <1 min Putaways Retrievals s I
w [ Driver 4 1-2 min E

' [ | Driver 5 <1 min ﬁ g
D ) Completed &
P [ ] Driver 6 >2min RO R
. Drrvebmeﬁrlvebrlvebrwﬁrlveﬂrlweﬂrlveﬁrlrer

E - Driver 7 1-2 min 1 94 160 1 3 4 5 & 8 9
T . .
S [ Driver & >2min B 1ove W Stop I Not login |

[ Driver 9 12mn Putaways Retrievals .

Ave Moves Per Operator Per Hour Loaded vs Unloaded
40
" - 33
High
® 25 24
E 20 _oaded : 52 % Unloaded : 42
8 AN 9 AN 10 AN 11 AN 12 AM
Overview | | 88 Unloaded B Loaded|
r F

) ¢ MHI
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CUSTOMER REFERENCE

THE CUSTOMER:

4 Sites, First Implementation (Go Live April “14) g B“bcats
PURPOSE
VELOCITY

PURPOSE Improved Productivity and Inventory Accuracy

= Improvements seen in first 12 weeks at Bobcat

— Over 30% increase in Avg. number of pallets moved per
hour

- 25% decrease in number of drivers per shift
— 10% increase in inventory accuracy

— Over 100% reduction in new driver training. New drivers
are trained within 1 day vs. 3-4 days on the older system

— Reduction in inventory counts (4% week only)

Bobcat excavates productivity,
inventory improvements

= DC Velocity article published October 2014.

i\‘( MHI
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GAME CHANGER

1. Inputs Industrial 1. Maintenance
2. Outputs Ethernet 2. Parts ~ 1. Location
3. Scanners 2. Speed
4. ... 3. Direction
4. Loaded vs.
Unloaded
4 5. Impacts
6. Fork position
7 7. Pallet license
- location
8. Driver location
- 9. Driver productivity
1. Financial (move time vs.
2. Production stop time)
1. Order Data 3. Operations
2. SKU info 4. ...
3. ... 1. Labor Standards
2. Performance
3. ...
v -
)A(TgﬂlléTRY THAT MAKES SUPPLY CHAINS WORK™
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GENERAL GUIDELINES

Actionable
iInformation
Right info, right

person, right time.

Predict Failure
Resolve before
Impact

Forecast
throughput volume

D

Historical

Data Aggregation

PRO "'\
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Executive Mgr

Line Mgr

Age of Data

i\‘( MHI

THE INDUSTRY THAT MAKES SUPPLY CHAINS WORK™



FIND WHAT'S PROMAT

March 23-26, 2015
promatshow.com

USE CASE #1: Drop in Driver Productivity

Total Pallet Moves Per Day Ead
1.500
. 1,000 &= Site | WMS
ks
E |
o
500
LMS
o |
Jan Jan Jan Jan Jan  Jan Jan Jan Jan Jan Jan Jan
11 12 13 14 15 16 17 18 19 20 21 22 FMS
]
BUT WHY?
v | -

:A THE INDUSTRY THAT MAKES SUPPLY CHAINS WORK™
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tivity

% Travel Time per day

80%

20% | O gt
\\,/""\0—0——.

60%

50%

% Move Time

40%

| | I | | | 1
Jan  Jamn Jan Jan lan
18 19 20 21 22

30% T T T T T
lan  Jam  Jan  Jan  Jan  Jan  lan
11 12 13 14 15 16 17

4 8

-@- Site 1

Data
Source

WMS

LMS

FMS

%Travel Time = %Time forklift is moving

i\? MHI
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USE CASE #1: Drop in Driver Productivity

% Travel Time per day 4% Data
50% Source
70% _%J—ﬂ;

) _____'—-—-.-—-—.—-—-Ch-..._,_‘_ =l chift 1

= 60%

£ —8—shift 2

é 50% = shift 3

S 40% LMS

3[}% T T T T T T T T T T T 1
Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan Jan
11 12 13 14 15 16 17 18 19 20 21 22 4
Shift 3 likely the cause

i\? MHI
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Data
4 Source

TRADITIONAL DATA
SYSTEMS ONLY
PROVIDE HALF THE LMS

I I I
Jan  Jan Jan STO RY'
11 12 13
4

[l Lu

Speed (mph)

[

[

Shift 3 slowest moving shift - WHY?

) (MHI
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Source
|
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USE CASE #2: Individual Driver Performance

Ave Hourly Moves per Driver (30 day) A X Data
40 R Source
N
o
©
o
I I I I I I LMS
Driver 1 Driver2 Driver3 Driver4  Driver 5 Driver 6 Driver 7 * - Driver {1‘ Driver B

—
BUT WHY? R _i

:A THE INDUSTRY THAT MAKES SUPPLY CHAINS WORK™
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USE CASE #2: Individual Driver Performance

Performance against labor standard (30 day) _ Data
0% | Source
20% -

10%

Performance

0% - ,\ e : :
-10% \ H
-20%%

Driver 1 Dr\iyer 2 Driver 3 Driver 4 Driver 5 Driver 6 Driver 7 Driver 8 Driver 9

\ Labor Standard FMS

-30%

LMS provides a good snapshot of driver

performance — but is it accurate??

i\‘( MHI
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USE CASE #2: Individual Driver Performance

Driver 8 Performance A X Driver 9 Performance A X
Total Moves Avg Moves / hr Total Moves Avg Moves / hr
2464 % 36 t
Avg %Travel Time A R E YO U R EWA R D I N G Avg %Loaded Time
86% 63%
’ THE RIGHT DRIVERS? ’
Avg Speed (mph) Avg Distance (ft)
1.2 mph 345 ft 235 ft
Safety Violations No. of Exceptions Safety Violations No. of Exceptions
1 20 e e
#A‘( MHI
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Other cases we are studying...

« Effect of speed limit on collisions (impact sensor)
« Effect of congestion on productivity

« Effect of SKU type on productivity

) ¢ MHI
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DATA-WISDOM CONTINUUM
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NEXT.
HOW TO MOVE FORWARD

« Everything starts from the data source! Garbage-in is
garbage-ouit.

« Start collecting accurate data from your biggest cost
areas.

« Start storing more of your data — it's not that expensive!
Log first, ask questions later!

* You need x,y,z telemetry — not just impact, fleet or labor
management to truly understand your operations.
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NEXT. _
HOW TO MOVE FORWARD

« Combine multiple data sources into a Data Lake i.e.
WMS, ERP, LMS and get access to insightful metrics!

 Build a Big Data Team (Domain, Data Science,
Technology). Likely you will need to outsource some of
It.

 Master Information and Knowledge before trying to get
iInto Wisdom.

« Start small and grow.
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For More Information:

Speaker email: ak.schultz@swisslog.com
Website: www.swisslog.com

Speaker #2 email: bill.leber@swisslog.com
website: www.swisslog.com

Or visit ProMat 2015 Booth #2912
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