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EdgeTHAIEFH X0 M A AlZt Inferencing (F &)
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EdgeTHAIEFH X0 M A AlZt Inferencing (F &)
NVIDIA Drive PX 2 (3! NVIDIA Drive AGX) — Tesla Model S XFS X} Li & &%k
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EdgeTH Xt FHXHO| M & A|Zt Inferencing (F&)
NVIDIA Drive PX 2 (¥4 NVIDIA Drive AGX) — Tesla Model S At-& X} Lif £
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Smart City & Smart Building &5 M

(
CCTV & Al E3F AA|ZHH|C| 2 ZHA| - RS S & 22 (Low Latency) 7} A H

Milestone XProtect Smart Client 2016 R2 29042016 10:4029 -~ O X

Live Playback Sequence Explorer m Transact Control System Monitor - 0O 0 H Y

Setup B

@ No map has been selected | Parking basement - 28-04-2016 09:52:1¢ .

State Name  Message Source
New Motion Detec:  Parking basement
New Mobon Detec  Recepton
Motion Detec  Parking basement
Y Onhold (1) 15:18 € 1 1 L Motion Detect  Entrance
Moton Detec:  Parkung basement
Mobion Detec  Recepbon
Motion Detec  Halway
Mobion Detec:  Parking bs
Motion Detec R
Mobion Detec  Hallway

Y Closed (0)

Motion Detoct  Entrance
Servers - 04-20 y ' N Mobion Detec  Parkong basernent
DKTS-TC-01-V05

—
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Milestone XProtect Smart Client 2016 R2 29042016 10:4029 -~ O X

Live Playback Sequence Explorer m Transact Control System Monitor - 0O 0 H Y

Setup B

@ No map has been selected | Parking basement - 28-04-2016 09:52:1¢ .

State Name  Message Source
New Motion Detec:  Parking basement
New Mobon Detec  Recepton
Motion Detec  Parking basement
Y Onhold (1) 15:18 € 1 1 L Motion Detect  Entrance
Moton Detec:  Parkung basement
Mobion Detec  Recepbon
Motion Detec  Halway
Mobion Detec:  Parking bs
Motion Detec R
Mobion Detec  Hallway

Y Closed (0)

Motion Detoct  Entrance
Servers - 04-20 y ' N Mobion Detec  Parkong basernent
DKTS-TC-01-V05
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Edge : ™4 A2 QX2 HA| §|O|E{ 7} 20X = X
Edge0il Computing =02 F0} “& A[Z}” Inferencing (&)
Stage 4

Stage 1 Stage 2

Sensors/ Actuators Access / Control Cloud / Data Center

Things, People, Places

1 I
bo & = O =80 [
. —l
9 oo —> 1 (&)
_ Aggregated, Real time Enterprise
Big analog data Data is sensed, digitized, analytics, compute,
’ things controlled pre-processed compute archive

Keen insights

n Technology (IT)
] |\ J

|
Data Center / Cloud

—
Hewlett Packard
Enterprise
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HXtel= 2| «AUx] 7T 0| H|0]4 2019”7
“T&(Cloud)= 7I&AtEl(Edge) = LI=EEE - A, 2275 ME|A X & &0

e ol b n b e ab s o b e aa e e e VYT T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

H2e| 2ateC &g - x| HEE 0]:-H]0]4 2019 B80S

4AF A EHF 0k 560 01 AKX ARE0I2k= 7|=0] M22 2t52 He21 AFLLL 222 ICT 2MA] 7|H4EL O sde=
201942 Y 3% ICT EHE2 YK ARE'E X501 A SHOM= "SR ARE A7 Lt WX AFE Al
7t & Zi0|Ct2ta o =517 | = LTk

—

Hewlett Packard
Enterprise

13



Edge-to-Core GPU Compute 221

22 Edge Compute -8 Edge Compute 11/4s Edge Compute 11’4 Core Compute
(GPU 17l) (GPU Z|CH 27H) (GPU Z|CH 47H) (GPU Z|CH 87H)

NVIDIA Jetson HPE EL1000 A H HPE EL4000 A{H HPE Apollo 6500
NVIDIA Drive Genl10 A{H

Edge Data Center
Hewlett Packard

Enterprise 14
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Inferencing(FE)@Edge + Training(&t&)@DataCenter
“Al from Edge to the Core”

Online Inference
Data Application » Result

Existig Model
Da:ca Set Training
or Jobs

Training

S s s s s s s s .

»..
/ Trained Model
f GPU Server

_ Data Center
ML Library /

—
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Enterprise 15



1. Seagate
0| = HDD(Hard Disk Drive) M= 2| At
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1. Seagate
SHEOf 2f 1,5008 &

<LA-TENDOSE CO KN

Sarice IF MTYC CFAES “NL™ YTYAT
Am A D

— * SEM = Scanning Electron Microscope

Hewlett Packard
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1. Seagate
“Al Edge-to-Core” &5 4

£ %t Wafer SEM O| 0| X| £4

CORE
EDGE
ok Al (Data Center)
wafer Z At
HPE Apollo 6500 Gen10
HPE Edgeline EL4000
Converged Edge System :
Images

Outliers & Labels

\ 4

Trained Models

Ill!

x
-

Deep Learning

| Deep Learning Training(&t&
Inferencing(F&) 88t St A o|0|X| *jets, o
HAIZFSEmM O[O|X| &4 duot o
—
Hewlett Packard
Enterprise
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1. Seagate

HPE On-premise &M

—> Raw Data

Schema
'E Registry
[¢]
=
8
Q
et £
—_ j=2)
n = >=
< )
K E S o 248
S g < € B8g
Q -~ O g
c 8 D 3
I L ; g '% @
DT O3
o= &
Q
S
Control
(D) Agent
(@)
©
L
—~
(]
(8]
5 =
3 g
’ [
(U E
) o
< (@]
[a)
N—

Raw Data

—

Hewlett Packard
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Certificate
Authority

Model and model outputs

—> Anomalous Data

—> Mgmt / Config Data; containers

& o Edge-to-Core Machine Learning A| A8 T

()
=
Ko 5]
2 °
o ez
[}
. g’ 32 Apache Cassandra
Deep Learning Frameworks = 3w (Time series database)
> (Training/re-training and versioning c 0 ®
23 of models) T 28
> =] &
] ) 3
n_: ?:_, Transfer o = -E
g & Learning - <
85 (o) o
c o c o]
8k = 2
) =] a
gy © a Custom Dashboard
ST - (Reports & Dashboards)
&L — ©
_> Object Storage g -8
(Import Storage Bucket) (@) P
s O]
Anomalous
d Data Capture
i Edge
Edge Ingest Model Serving 9 Edge Data
+ Analysis Store : Lﬁgal , — >
ashboar

~ Auth
‘> Data prep

(Inference)

———> Classifier

—— P

Message Broker

Edge Visualization

o
c
=R
ST
o .2
X o

Watcher

19



1. Seagate
D80 Ae2{ME Corett CHE =M — Microsoft Azure

—> Raw Data —> Model and model outputs —> Anomalous Data _> Mgmt / Config Data; containers

o o — — —

{ \
|
s ! ' g 23
o) | : I 2 53
W | 1 E E 8? o
4 EE=
O QL Azure ML 25 § 5 E 9
haliE = | 58 g < Azure Batch Al < 52
(s I | o &3 c (Train/re-train Models) s —
| 5 S g () — ST Azure SQL
— N M) S e £ 20 a
z < | 1 <z g o qE) 4 X< (Data Analysis)
1 < > I © 55 o))
S N O o
< Pl @
" | Azure 1 =~ = < > Azure Functions §
oy :
uy 1 BRE T Gions I s (Pre-processing) g; - =
- = =
I I 8 = '%\ @
I L a © [ 8 Azure Power Bl
| < = = .l'l (Reports & Dashboards)
) = I D — T
— I o _> Azure Blob Storage g Q
(@] AATE | q>_> (Import Storage Bucket) o o A
O 1 Streaming | o = o
1 Analytics I 1
.............................................................................................................................................................................. T,
I pre——
Ve o 2 % [ [ .
() = /A Azure loT Edge + + * * 1 *
(@) i (Edge Agent) *
o) ] Anomalous
Data Capture
L Model Serving « Edge _
’q‘_; g 2 Edge Data
o Analysis 5 Store ; Lﬁgal ; —
= ashboart
3 5 # (Inference) o o
15 &
p > =
s ] gl I ey < b g3
[a . . . =
= Edge Visualization o .2
| 4 xa

—
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1. Seagate
0| Ae{ME Corett CHE =M — Google Cloud Platform

—p» RawData —» Model and model outputs —» Anomalous Data —F» Mgt/ Config Data; containers

CloudML ‘
(Train Models)

£ = 2
b 2% o ISP Cloud Dataflow
Ko o @ = Q9 (Data Pipeline)
o =8 &2 S o
o o< 38 ZE
© = E=R~] £ Cloud Storage - 8 v
8 GE') 3 § 8 (Durable Storage) 38
= o o=
Q ) £ % © BigQuery
© % o i} ° (Data Analysis)
e ©
o =
Q & Cloud Functions (=] g v
= . ! c o
o (Event Driven Actions) = =
) 2 < 2
% @© 8 Data Studio
< = - (Reports & Dashboards)
(O] o) = o
= © Cloud Storage % g
O > (Import Storage Bucket) o —
@) 3 S O
Control | v
(] Agent w
(@2}
o ] o ?n%maltous
Lu —~ Ed | t Model Serving Edge 5 Edge Data s
3 ge Inges | Analysis E Store bl —P
. Dashboar
3 5 X (Inference) Py >
|53
2 g 3 [> < 5
:; 2 =
% S —> Classifier = % I=
[a) . . i = ©
~ Edge Visualization 2
Raw Data | i_ 0: o
Watcher

—
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Al ¥lgt HPC &8 7= ofC| 7t §
Moor Insights and Strategy 2 1Al <

Cloud &H

o 7t

[ -

> e
IJ2!

— AEFE Y, Machine Learning as a Service 42
— Enterprise, prototype HEN 2 7HH A|& Tt
712 - POf - AX| ECAIZE RO BB ™Y

—

Hewlett Packard
Enterprise

UNL? Cloud vs. On-premise

Cloud ¢tH

1. H|E
— Cloud GPU Al 23 : $3.06 ~ $24.48/A| 7t
— Cloud 77t X| Network H|-& : $300 ~ $3,000/ &2
— Cloud 0| M Data & H|& : $0.12/GB3

2. klh

— Latency : 4 60 miles (96km) OFCt 1ms &7}
3. Lock-in
— In-house/E} CSP migrationA| code ZH7H'& L
(0. AWS SageMaker, Google AutoML)

1. https://aws.amazon.com/ko/emr/pricina/ (EC2, M&, %Al M|TH GPU, 1~87H)
2. https://www.costowl.com/b2b/office-internet-access-cost.html
3. https://aws.amazon.com/ko/s3/pricina/ (S3, A=, 1GB/& 0|4

FTEANED

22



https://aws.amazon.com/ko/emr/pricing/
https://www.costowl.com/b2b/office-internet-access-cost.html
https://aws.amazon.com/ko/s3/pricing/

1. Seagate
HPE &5 : Edge-to-Core Machine Learning Framework

Inference(FE)@Edge Training(&+&) @DataCenter  Model management (22])
HPE Edgeline 4000 HPE Apollo 6500 Gen 10 HPE Pointnext OneAl (E1Z£ &)
— 4 x m510 server cartridges — 1 x XL270d Server, 384GB RAM — Kubernetes based
— 64 cores, 512GB RAM, 9TB SSD — SXM2 Module (NVLINK 2.0) — Data pipeline plumbing
storage — 8 x NVIDIA Tesla V100 GPUs — Model management

— 4 x NVIDIA Tesla P4 GPUs

1 m S

OEEERREE

—

Hewlett Packard
Enterprise
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2. HPE
Foxconn &% (Kutna Hora) — Computer Vision (Relimetrics S/W + HPE EL4000)

EEN 702 28 %t HPE EL4000 %0 A £ 2t4 Q1 Dashboard XS 3
Server Quality Audit Xt-=2} T & St= Machine Vision Data CenterOf| A| Training &34

Audit Station Edge Computing Edge-to-Core

Gantry Robot0| Camera &H&t Data Centerg x86 compute  EdgeOf| A &2 9l Dashboard XS
28 2MdE server plate, A& audit =k 5k, 54 UWd Data Center®| A Training 2t5

—
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2. HPE
Foxconn &% (Kutna Hora) — Computer Vision (Relimetrics S/W + HPE EL4000)

oty s
* ———
—

AREUME

25
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2. HPE
Foxconn &% (Kutna Hora) — Computer Vision (Relimetrics S/W + HPE EL4000)

Ry 3V o T

| " S
| — .

A - S
— \ > g

, /' X
‘ oL,
= ;j

.

,-/
A s
4 >
4
g

o

-
-

|
.

— * 2K https://www.relimetrics.com/applications/
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https://www.relimetrics.com/applications/

2. HPE
Foxconn &% (Kutna Hora) — Computer Vision (Relimetrics S/W + HPE EL4000)

E.;

/] ////////Q"’” J) IM ."' ""'"""“'—'“

tt Packard
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2. HPE

Foxconn & & (Kutna Hora) — Computer Vision (Relimetrics S/W + HPE EL4000)

Architecture

EDGE | cLOUD CORE (cLoub)

| CONSOLE / VIDEO WALL
i VIDEO MANAGEMENT

SEdE N
ARCHIVAL DATA |

EREAL-TIME VIDEO
NVIDIA Tesla P4 {  &ALERTS

TRAINING DATA

NVIDIA Tesla V100

i VIDEO OF INTEREST

4 HPE Edgeline EL4000 i &METADATA I,

aE ‘_’o“« Converged Edge System i HPE Apollo 6500

wrare
T—

EDGE “INFERS” ON CORE “TRAINS” / RE-TRAINS
REAL-TIME DATA FOR MODEL FOR BEST ACCURACY
QUICK INSIGHT AND PERFORMANCE

—

Hewlett Packard
Enterprise
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2. HPE
Computer Vision G| A| — Defect Detection &

—

Hewlett Packard
Enterprise

Al
o

29



2. HPE

Foxconn & & (Kutna Hora) — Computer Vision (Relimetrics S/W + HPE EL4000)

Benefits
Ea ROI
~ 1.5 years*

* Depends on factory volume

B, Product quality
H First Pass Yield + 1%
Out Of Box audit -25%

Automated Server Quality Audit using Factory con'gains 5 progressive 0 Q Customer
Gantry Robot, Cameras, HPE Edgeline assembly lines, for ~ 45.000 o Experience
EL4000 and User-intuitive, Flexible and servers/month. The system saves 96 Defect on Arrival — 25%

Scalable Training sec on each server assembly audit.
1 plate requires high quality photos (75MB or f'\‘ Processing Cloud vs. Edgeline
600Mbs) which must be processed real-time oz Time " 1seconds
—
Erterprise 30



HPE lIoT & Al 22H 1= Al

—
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Inference

- .‘;:.-I I
Exis‘rig odk
Data Set
for —| Training Jobs

Training
|

ML Library

Application

Trained Model
GPU Server

Data Center .

Edge Server )

1
I
I
I
I
I
I
I
I
/

_Computer Vision

4

o

SEAGATE

)

I

Hewlett Packard
Enterprise
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\
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3. PPE(Personal Protective Equipment —
Graymatics S/W + HPE Edgeline EL4000 AlH ZH-&

nvisible : 0.800
s: Positive : 0.776
es: Invisible : 0.791
Positive : 0.881

es: Positive : 0.999

n

Hewlett Packard
Enterprise

ot A[ZHH|C|2 £ FH
—|7H0| —||:||
— XS] S| =2t =2
~BLHM = He =7t ¥
HFAH
= O
RS

~ %0 CCTV, HPE EL4000
A I=|'|, Video Analytics SIW = &

—3 S/W YA “Graymatics” 2f
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3. Restricted Area (Mgt +) Al
Hendricks S/W + HPE Edgeline EL4000 A

Pause | ||| ’ |Stop

leo Playing: 250 / 6741 (4%)

eck 10/15/2018 2:38:53 PM
10/15/2018 2:43:30 PM

(N
17:53:51:07\
D
1610782

—

A Gaport ) 5]

—

Hewlett Packard
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JHERCRERL Y

Jzio| o]

— X EE= A7| detecting
o1 O] & B0}

—Thermal Camerate
St B EFR] 7, A7 =
=/ts

EE

—Video Analytics £ & 5}0]
otxf & 17| EFX|

— Smoke Sensor (30xX)
CHH| Video Analytics
X £ EEf (5~10X)

—

Hewlett Packard
Enterprise 34



3. AA|ZHH|C|2 &M £ 2 M (Video Analytics & Surveillance)
O|E 2%
Edgeline Apollo / ProLiant

c - > - -
@ Training Training
- i
> 1
@\\ E Model
. S i Management
Data Creation %, % 4 ¥
O)! \ I
OG\ \\\\\\ : < -
D, : -
2 . i Inference Secs
Vo % T g o'
(o4 \\\\\\ : """" Oa\a 63.\39
N = i A VP
Aggregation / VMS
Edge Core

—
Hewlett Packard
Enterprise
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3. AA|ZHH|C|2 &M £ 2 M (Video Analytics & Surveillance)
Reference Architecture (HPE + NVIDIA)

HPE ProLiant m510 NVIDIA Tesla P4
X3 w —
r——— X3
E =BriefCam

|m—mmmmmm e m e — - - - . -
Live Video Streams ! H—

HPE Edgeline EL4000 / EL1000

! E HPE Storage
5 f oy | |

4 milestone
------------------ HPE ProLiant m510 / HPE ProLiant m710x

Hewlett Packard
Enterprise



3. kYot HIC|2 M s/w XS0 S Y
HPE + NVIDIA + Xjera && K| &ot 7|& A (

—

H ew lett Pa c ka rd Delivering accelerated video
M lytics at the edge for Al Citi
E n te r p r I S e :::?dgye:nleca:daNVIDlA :Aeenageerap::me-fo-inslig:l'res
for Al capabilities at the edge

Contents

@ milestone  =BriefCam

@ XJERA LABS U"' 1ICetana

() FACEFIRST

A=RELIMETRICS

—
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HPE lIoT & Al 22H 1= Al

Inference

Existing Modk

Data Set
for —| Training Jobs | —— ;5{

Training

N r\ e

—

Hewlett Packard
Enterprise

Application

R s
W7
Skt

Trained Model

\

e e

_Computer Vision

SEAGATE

9

Hi

Hewlett Packard
Enterprlse

————————————————————————

————————————————————————————

Vldeo Analytics
& Surveillance

____________________________

PRd
o —— ———— — ——— — - —
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38



4. Autonomous Driving (XF&3") - 0| = TAs A}

Advanced Driver Assistance System (ADAS)

—

Hewlett Packard
Enterprise

Advanced Driver Assistance System
(ADAS)

*x'El" HEHE HE o 2 2H XY A
75'-7'- FHLt = XM E control & =
U= Xfoﬂ L & & x—|7q INES=

Connected Car

=
(Gl A A), RIE S S 4 sS4
7I§(01I 5G)= 0|8d dE&E =11 &=
_JF AAl_ |-EI|-

V,X
Vehicle to Everything

* ADASE QIR|EX| QEXIO| 5 2FOZ HO{M Y = YU L|C},



4. Autonomous Driving (XIE23F™) — 0| = TAS XA}
Advanced Driver Assistance System (ADAS)

666>

Test vehicle fleet

Central Ingest Station

Test-Data

- Vehicle, Camera and
- Sensor Data
- 2GB MDF4 chunk files

Ingest Process

(200 TB/day)

ADAS Datacenter

Data Platform (>50PB)

1

Data retention for
re-processing

Test vehicle fleet

656>

—

Hewlett Packard
Enterprise

Y,

2x100Gb/s

Scale to Exabyte
Mass Storage

Compute Plaiform

Vehicle in the loop

Hardware in the loop

Software in the loop

Model in the loop

Workloads

* Simulation

* Re-processing

* Machine Learning
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4. Autonomous Driving (XF2F3) - |:||;1¢ TxfEXf

loT & AI2} Big Data®2| 2t = — Automated Tiering &

Data

=4

Temperature  IOPS/$
$/GB
Parallel File System \VEKA .IO
Motivation
Structured Storage £&F
Fisese A, coandra
Increasing performance (Workload)
Distributed File System *  lowering storage costs
e Heterogeneous Environments
< UIE[o/G]o]5)
HDFS tiering >
Define Storage types Using external resources
and set storage policy
Object-based storage
> Large Files and Archive
""""""""" @ ceph &2 scALITY TB/$
WEOHN « ¢/GB Data
Volum
e
—
Hewlett Packard

Enterprise



4. Autonomous Driving (A&3F™) — O|= TAtS XL
loT & AI2} Big Data2| THe — Automated Tiering =5

Temperature  IOPS/$
$/GB

Parallel File System \VEKA .iO

| HPE Data Management Framework |

Migrate
e.g. by time, type, etc.

ormance (Workload)

je costs

Environments

resources

: .," "’ai 3

> 3

Primary Storage (POSIX) Nearline Fast-Mount Cache Deep Storage

I
B
.‘ |
o

— Online, high-performance disk "1’ High capacity, low cost, power-managed disk — Object Store
— Flash-based storage tier — Public Cloud
‘ — Tape
. , TB/$
Recall ¢/GB Data
Volum
e
—
Hewlett Packard
Enterprise
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4. Autonomous Driving (XF2F3) - |:||;1¢ TXfEXf
loT & AI2} Big Data2| t'= — Automated Tiering & 51

Data
Temperature  IOPS/$
$/GB
Parallel File System \VEKA.'O
HPE Data Management Framework |
Motivation
Structured Storage £@F
Liimeieie? o, cassandra
High Performance File Systems:
NFS CIFS CXFS XFS Lustre
RAID or Flash-Based Storage
DMF Policy and Migration Engine
DMF Data Management Layer
Offsite Data ‘ Cloud & Onsite Tape Secure
Replication Object Storage Storage ‘ Offsite Tape
High Scalability & Ggo-DJstrlwunon Low Coww Durability/ Disaster Recovery
""""""""" @ ceph &2 scALITY
—
Hewlett Packard

Enterprise

lance (Workload)
osts
vironments

aurces

TB/S
¢/GB Data
Volum
e
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4. Autonomous Driving (Xl=
End-to-end Architecture

—

Hewlett Packard
Enterprise

-——

Streams Processm_q

I 1 '
& i;.'_'_'_'_lﬁ:
A

Sparﬂz

Streaming

Td) - Ol= TAS A

Analytics
Monitoring & Alerting

== clasticsearch -!-F‘-'r'nmetheus xa'graphite

Daﬂboaﬂs

Crafana kibana

J

-

presto % o0 Superset]

~

-4
( Compute Clusters |« - - - — x --:[
‘ CE BATCH

APA_L_I': _________-I
m Spache Eliak Sp Or ) I
Z H |
= I
1 - - — — 4
Z S e e T ~
© H O90C0 HPC | Al Clusters

v Apache Sgoop
: —m——— ‘- ’
N N~ -
) T WEIKA.IO
S~ @jﬂ%%?@mp Data Fabric Services Model Training
uftd N i — Signite /N aLux e
Z 9: Y. : Ee———— Yspa ‘ML =
—] v \ 1hen
—| Data Warehouse 3 l/ H cru B
li 9 \. 48N H2°
9 = |
0p]
AWS S3-Compliant /

+—>

“* TensorFlow
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4. Autonomous Driving (At&Fd) — 0|3 TAIS K}
End-to-end Architecture

g =

HPE Edgeline

HPE ProLiant DL380

HPE ProLiant DL380

HPE Apollo 4X00
Storage-Dense Servers HPE Apollo 2K HPC
_ , i —— S
HPE Edgeline B - HPE Proliant DL360 NVMe

HPE Apollo 6500 Gen10

—

Hewlett Packard
Enterprise
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G-Autonomous
. Driving

-------------------

—
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Inference

Existing Modk

Data Set
for —| Training Jobs | — :%}‘:(

Training

nr\/

| Application o
/

e e

B

v 2y

Trained Model

\

_Computer Vision

SEAGATE

9

Hi

Hewlett Packard
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————————————————————————

————————————————————————————

Vldeo Analytics
& Surveillance

____________________________

-
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5. Predictive Maintenance (0| X| ‘g H]|)
Solution Demo (HPE Geneva Customer Innovation Center)

A I %
(‘ ')
H = " ﬁ 'I' ;—)* * '* (—ﬁ r-\ !-n__ . I.— !-l__ . I.— aigi [yt |";c'|
'slgfox LoRa &F PIC [ Prede 2 o o] I = 5
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5. Predictive Maintenance (0| X| ‘g H]|)
Kafka — Distributed Data Bus for High Loads
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5. Predictive Maintenance (0| X] ‘g H|)
Qlik — Operational Dashboard (Basic Analytic)
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5. Predictive Maintenance (G| X| ‘dH]|)
Dataiku — Data Science Framework (Machine Learning)
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5. Predictive Maintenance (G| X| ‘dH]|)
Dataiku — Anomaly Detection (7|2 Machine Learning)
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5. Predictive Maintenance (G| X| ‘dH]|)
Dataiku — Anomaly Detection (7|2 Machine Learning)
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5. Predictive Maintenance (0| X| ‘g H]|)
Dataiku — Feature Engineering (& 2t Machine Learning)
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5. Predictive Maintenance (G| X|] "2 H]|)
Dataiku — Feature Engineering (& 2t Machine Learning)
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5. Predictive Maintenance (0| X| ‘g H]|)
Dataiku — 012 €1 2|F Al=2f0|d = X[ HEH (A= Machine Learning)
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5. Predictive Maintenance (G| X| ‘g 4]
Dataiku — A|=8|0| A1t 714 Aok =2
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5. Predictive Maintenance (0| X| ‘g H]|)
Dataiku — Training(2f =) 7|8k & A|ZF O X HH|(F=&) (&2} Machine Learning)
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5. Predictive Maintenance (0| X| ‘g H]|)
Qlik — Dataiku 0| X| "dH| Z1} Visualization, “11H 2H|, 152 LH &0 =& 95%”
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Hewlett Packard Predictive Maintenance - Prescriptive Qlik @ [k

Enterprise

Prescriptive View

Failure Failure RUL Shutdown Maintenance Maintenance
Installation @ Locality G Equipment @ Predicted Probability Valid From Valid Te  (days) Criticality  Failure Cost Cost Cost Gain
2 T R ) N
1 Barcelona 9% False 26.23% 227112917 2941172017 21 Medium soeg lgee 128 3880
1 Barceloha 79 Falze 82.85% 22/11/2817  29/11/2817 28 Medium sEeg 1808 128 3888
1 Barcelcha 72 Falze B2.71% 22/11/2017  28/11/7817 23 Low sgeg 1808 lgg jedelclc]
1 Barcelona 48 Falze 82.42% 22/11/2017  28/11/1817 25 Low 5pegd 18088 1688 1088
1 Barcelona 57 False BaToxR 22/11/7017  ?8/11/7B17 27 Medium 5B 1808 128 3880
1 Barcelona 47 False 08.68% 227112917 2941172017 28 Medium soeg lgee 128 3880
1 Barceloha Tl Falze 88.68% 22/11/2817  29/11/2817 34 Medium sEeg 1808 128 3888
1 Barcelcha 87 Falze 08.68% 22/11/2017  28/11/7817 23 Medium sgeg 1808 128 3880
1 Santander 93 Falze BB.68% 22/11/2017  28/11/7817 &8 High Bpeg 18088 ipe 37ee
Key variables of failure prediction
Machine: |11 v
Re-score Prediction Re-score Probability
Unavailable Unavailable
Set to baseline Variable Name Variable Weight Variable Value Variabhle Baseline
vibration_range_7d -0.202779003136 41.7651428121 28.3119467292
days_since_last_maintenance -0. 403035022515 15 912244897959
vibration_awvg_1d -0.527634536348 598917990952 406202082503
pressure_stddev_7d -0.54260603005 1047608627596 104577347731
count_of_past_errors -0.6181907 14776 3 309752608656
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