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1st Industrial
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Steam-based
Machines
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2" Industrial
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Computer and
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Artificial Intelligence
Information Technology
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T EEEMBZ MY EETFE 2R The core value of the Industrial Internet
ERONTHIRE T | TxX—EIHERY lies in smart devices, advanced analytics

e " and decision support. And all this is based
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on massive industrial data. I n CO m e
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© Pig Hive SparksQL
> Data Access Hive over Spark S
E HBase S %
6 Data Storage HDFS Cassandra 7
- Distributed Storage o Jé
v = HCatalog S °
E » Impala MapReduce, Spark, Flink Lucene/Solr L £
> E Spa rk Stream'n Distributed Processing g -8
T s 5 Kafka Storm o S
S YARN Samza NI
o Distributed Scheduling 5
S S Avr_P ,]Pa rquet = £
8 Data Serialization hrift e ?20
N : E S
Data Intelligence Spark MLLib Graphx Mahout <
Java Virtual Machines

Operating System (RedHat, Ubuntu, Windows) I
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Bigger Data Better

Image: 1000KB/picture
Audio: 5000 KB/song
Video: 5,000,000KB/movie

BT BB — Iy
CISCO
Hardware Smarter Algorithms

Transistor density doubles Advances in neural networks
every 18 months leading to better accuracy in

Cost/GB in 1995:$1000.00 training models

Cost/GB in 2015:50.03

Performance

Large NN Better Phone Better GPS Better Games

Medium NN

Small NN

Traditional
learning algo

Amount of data

> First cellular Specialized Unified device
phones devices (smartphone)
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SF/REYBigDL SIIr

Standard Spark jobs CISCO

* No changes to the Spark or Hadoop clusters needed

lterative
* Each iteration of the training runs as a Spark job

Data parallel
* Each Spark task runs the same model on a subset of the data (batch)

BigDL Program Worker

Spark
. Executor BigDL lib Intel MKL
DL App on Driver

|
|
|
|
|
|
|
|
|
|
. |
Spark  BigDL Standard sparkjobs K X X J
|
|
|
|
|
|
|
|
|
|

Program library
Worker
Spark
Executor _Sl_zgikBigDLlib Intel MKL
(JVM)
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Gartner: The Edge Will Eat The Cloud Gh4IHHEEEIE) |7

I'm as big a believer in the transformational power of cloud computing as anyone you'll
meet. Smartphones, which are constantly seeking and retrieving data, don't make sense
without the cloud, and any business that isn't racing to push its data and software into
someone else's data center is, in my view, setting itself up for disruption by a competitor
who is.

Thousands
But cloud advocates are fond of declaring
that 100% of computing will someday

reside in the cloud. And many companies
are in business to sell you on that notion.

CLOUD | Data Centers

Here's the reality: Getting data into and out
of the cloud is harder than most
engineers, or at least their managers,
often are willing to admit.

FOG | Nodes

The problem is bandwidth. If you're a
company simply seeking to save the cost
and headache of storing data yourself, the
cloud is great as long as all you need to do
15 transfer data back and forth via high-
speed wiring.

Billions

EDGE | Devices



https://blogs.gartner.com/thomas_bittman/2017/03/06/the-edge-will-eat-the-cloud/
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Wm\ Analytics BI+Al
- Dashboards
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Control iy
y
FEEEEEEEEEEEEEEEDR ClOUd

Loop \l_I,P/

Sensors Filter to process data locally

Remaining pass to cloud
ontrol/Actuatlo
7N. =ITERE
Storage . Transient -Seml -Permanent . Months/Years

Response >\ ‘milliSec/Seconds N -Seconds/Minutes >\ Minutes/Days/Weeks
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CISCO

Complexity of connecting, securing and managing diverse devices
Data remains locked inside its sources

No programmatic way to move right data to right apps at right time

No software control to enforce data ownership, privacy & security



BRI U RKinetic b,

CISCO

csco CIscoO Kinetic

extract data, compute data, move data
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-  CHItE
- Bkett
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- HARSR

High real-time
High security
Process-oriented
Closed system

O—

o
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DAP 1s product of ASAT, a partner of

Iy
CISCO

“Singularity”
—Look
—Listen
—Learn 1%%3%55

IT System

- {RSCRIME

. g
.
. B

* Low real-time
* Openness

*  Plurality

» Data-oriented

Cisco
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RN E
Massive Communication
Protocol Library

PPTABE TS T 1T
Communications
Monitoring Analysis

PollingtMY4B7&

Polling Communication Protocol
Configuration

O EFHEERER AR EIREARF ATELR Basic technical framework of universal protocol conversion based on

mathematical model

O SR ESUREURE AL NI ZIXF A& Support special data / data access methods of secondary development
O FFRAVEAHEPA Senior technical team

18 DAP 1s product of ASAT, a partner

of Cisco
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. IEC61850 MMS/GOOSEEUEREEITANLY c I S C o
IEC61850 MMS/GOOSE Data collection and communication protocol
PR RS AT 103 @ HMLY
NR Electric 103 communication protocol
(BB RILEETR Y (SNMP)
Simple Network Management Protoce! T
Ethernet/IP SE:E&LM}J‘ ) I
AB PLC DF LIETLAN%) | comr;:umcatlons protc:co
AB PLC DF1 communication protocol Delta’3 Phase UPS Protaco

GE Funac 90 Z5IPLCBRIIZ CJ-188F AT BN EREUEERMELY

GE Funac SERIES 90 PLC communicathcj'lgg household smart meters communicatio AREVAZNSI CourieriBIFFIZA

=2pLc BT ZINREFB ERIBINAMZIDL/T645-1997/2007  AREVA Courier communication protocol

Mitsubishi PLC SERIES FX communica Multi-functional Energy-meter communicatior |gc103EFREREML

> i o4k The international standard IEC103

ety HF 7igBeeIH M1 TAE BRI SRR £ C103(EHR) ERITR E4

Based on ZigBee wellhead wireless sensor and China ministry standards of IEC103 PHOCOSAPHEEF=H 2B

PR EIAE TR, R g@g/A#ﬁ’ﬁﬁﬁﬂ‘é‘é%ﬁﬂﬂ%ﬁ%ﬂﬁ&%ﬂﬁ&t{%ﬁiﬂm PHOCOS solar controller communication protocol
DC power systems. itinerant detecto Public building energy monitoring system data cpT91EXi EER B TITENINL] OPC BT

Fri e/ CIBLPLOETIIZA (= H R B 4 1EC60870-5-03F1£Y China ministry standards of Extende OPC communication protocol

Omron SERIES CS/CJ PLC communicat Guodian Nanjing Automation Co., Ltd.103 com cpTo1tRAEBAMBIRT AL  Profinet
ministry standards of Central Daylig}
P75 CSC20003EF A EXTL EREEBANL GEEBHEESTIK SR USSR SN BB SN
Beijing Sifang Automation Co. Ltd. CSC2000 sulggﬁﬁDL/T 634.5104-2003/1EC608-7( GE Edward EST3 fire alarm monitoring system external communication protocol
SELHYSEL FASTMETER+SER+HST+EVE JBIFIZ China ministry standards of DL/T 63:GB698 Q/GDW 1376.1-2012

General polling protocol

SEL FASTMETER+SER+HST+EVE communicatior W SRS BRI
ABB SPAbus JBHIZY ERARDL/T 634.5101-2002/IEC608-7( ChengCi Gas detector communication protocol
ABB SPAbus communication protocol China ministry standards of DL/T 63:MQTT &L

Distribute network Protocal verison LA com_mg?{czli_’lc;on protocol
ModbusiBTANL] IEC104E FRFRAEREZY

Modbus communication protocol The international standard IEC104

& R AT AL
PHOCOSATHA s |sem RNy EC10M (BT AR/ AEAE
ABHRERFHRRIBIRAL China ministry standards of IEC104
KEYENCE PLC Protocol
19 RHRL
. FANUC .
DAP is product of ASAT, a partner of Cisco

PHOCOS solar controller communice
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INFIRS M OFAANTFIELRMO |, loTigZah@id TCP/IPA i AR/ X
BEABES5GHZFN2.4AGHzIOTEIENINRE |, IR829EAPREIE SIS TR0 TIR SR LRI
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ZHE3GHIAG LTEFRLZR 1HMIZNEES] , IR829FLMEAFBEhRIR |, 1B MIZSE S =imsCIn & B
RS232F0RS4858 1 , IR290JLAS iZEATFAEFFIEI T , MAZH T FRENYIES
SIFZIRERLoraiR FIEAN

MU BB LT EFFRfdslinksCINEY , EFFE 03 EEFfhdslinkgO%dEEN |, FIiOMQTT.
MQTT-S. MODBUS, OPC, ErftEF T Java, Python, C. dart&ZimESHAAZEO. BFAE
FEFAEIMYAYdslink , FE2=TFEFFSEEIFARTMYAUETEIZ.

EFF4¥7% 7 dataflowfYiRSS , EILATLASCEL T E/IThEE , EHRE 728, BEFEEMS
FH>tFscript o TUE TEEEANE. LASCIIXSEWERVITE. BE. I1EEINRE

DAPHEREARSS , i LAV FrE SR & WAy

Edge

Cloud

é_j I% Analytics

Al
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Data Ingestion Fog Analytics Big Data Analytics

Ingestion

(D

B
Big Data Tools

T 31 Party App

Docker

Sensor Devices:

21
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Robots & Cells

* Sensors

i

* Devices

* Edge Analytics

Plant Areas
* Fog Node
* Real-Time Dashboards

* Alerting

Factory
* Fog Aggregation Nodes

* Factory History & Trends
* Reports & Dashboards

Corporate Cloud

e HPC& DV
* Data Mining & Modeling
* Inter-Cloud Data Lake
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CISCO
(I EF-dRrh R EREBIRSA , TGRSR SSANIRERE L WESEFRIARRERNEX , BidoTH
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d

Hydrogen sulfide(H2S) IR{tS, ; Oxygen(02) &5 ; Lower explosive limit (LEL): JB}EIIFFR/= ; Carbon monoxide(CO)—F LIk

Using Drag and Drop
facility develop the
Dataflow |Filter, Clean,
Structure the Data
without any coding

4 7

10T Sensor Data Installation Enable Links, Operations on Publish Data Real Time
Stream Ingestion DSLink on EFF Get Data in DDP Data Stream Visualization

Install Necessary DSA links
in which protocol the Data
will ingested in EFF and
Publish to different paths

Zeppelin

Ingest 10T or

Start the Links
sensor Data

Stream with EFF and gc?t the
Message Broker streams into EFF -
v through DDP ableau

in DDP

4 4

HDFS
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JHI

C ® 13.228.30.120:55517 ¥

NWE File  Project Edit View  Modify Insert  Help dgSuper | C*

Project Data Index X Properties Advanced  Actions
4= There are no selected objects Edit Preview
GasDetection [N Upload = a e
Filter: A

v [ GasDetection

» B assets .
» bm b
@
lett . e : o
= Cpoty - Hydrogen sulfide Carbon monoxide
Detalls 2
X A
\ pL i | | ] | N
Name: GasDst 22 1 B 1 1 7 h
/ 1 S " SOV 7 WA TR ¥ R OGN VS 1 b e @ [ VAR .| ) ! A . 7
Path: | ig A 1 T : 1 I | I | 11 i (| [ I (\ | a8 Outline  Symbols
Size: 0B (0B) + | 3 [ /I A { | | ] [ | 1/ ] | [ 11 —
( & 163 ‘ | H—] ‘ ‘ e S RAN = =
Modified: 19701 518 £4-8:00:00 14 | =5 | | ’ —- 1 b e 1 1t °Qa
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Abc O 1 1 »
14-3N 14-31

g
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GasDetection Dashboard
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wll - ’ correlMatrix: org.apache.spark.mllib.linalg.Matrix =
1.9 -0.06940602350892551  ©.0939291184075476396 -0.0692781383914544

300 -0.96940602350892551 1.8 -0.96072914959759728  -9.015391194138340709
@.003991184075476396 -9.06072914959759728 1.0 0.84191102638431667

200 -~ Sy -0.9692781383914544  -9.015391194138340709 ©.04191109638431667 1.0

100

Data Preparation N - Machine Learning for
1" 100 200 299 .
Danger Warning

e Select feature & label
¢ Create Random Forest

Read json from HDFS
Filter N/A values

Correlation Matrix

* Build “features” column * Select * from data e Statistics.corr Classifier (rfc)
* Build “label” column o Select LEL, x, y from data * Train rfc
¢ Predict & evaluate
. __—— .
\Q:::\\\\\\\\ Hommmmmmmmmmeo +mmmm= D e +
IpredictedlLabel | labell features|
root e e e e e +
|== €0: double (rullable = true) | 1.21 1.81[8.528621,4.17452...1
I-- HzS: double (nullable = true) I 1.81 1.81[8.521356,1.72316...1
I-- LEL: double (nullable = true) | 9.2 ©9.81[9.497252,0.49642. ..
I-- 02: double (nullable = true) I 1.1 1.81[17.601233,4.8139...1
I-- name: string (nullable = true) I 1.2l 1.@1[17.601233,4.8139...1
I-- timestamp: long (nullable = true) | 2.9 @.01[11.210594,3.8536...1
I-- x: long (nullable = true) | 1.2/ 1.@1[17.498453,0.3237...
I-- y: long (nullable = true) | .21 @.81[22.120699,2.3015...
[ 2.2/ ©.2I[11.210524,3.8536...1
[ 0.0/ ©.21[0.0,3.0129893,7....1

e pmm——— B e e T +
only showing top 1@ rows

evaluator: org.apache.spark.ml.evaluation.MulticlassClassificationEvaluator = mcEval_a22@fd7e92e1
accuracy: Double = @.9774193548387097
Test Error = @.022580645161290325




Alliance of Industrial Internet

G%}IWERNFMEE

THANKS

EHN: I
201842 A 1H




