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Hybrid’ Electrified, and Autonomous Vehicles In the fourth industrial revolution, digital analytics enables a
o : new level of operational productivity.
Sensors, Controls, and Vision Systems
Nanotechnology .
Alloys, Composites, and Adhesives } g
Model Based Enterprises i ’ f" ") ‘t
Multi-variant Simulations A Neatrpower,  ssombyine. anomaen  omen
L. . . . steam power electricity
Additive Manufacturing/3D Printing
Collaborative Robots

Integrated Supply Chain

B Maturation of new Data analytics Pervasive Ubiquitous Unprecedented
1 H cyber physical driving efficacy sensing connectivity levels of data
S m a rt M a I nte n an Ce/M an UfaCt u rl n g N "" technologies and effectiveness  and throughout and increased
a : (artificial and new business actuation the supply computing
H H Nowie o)) intelligence, 3-D models chain powers
Internet of Things and Real Time Data Y printing, raotice)

Big Data and Decision Optimization = conoric Forum

© 2021 IBM Corporation



T EHNRERENEES

@)

@)
— o N
. (s e
3 5

&1 28 55 3R Bl AN MEBETT ERVE I

O

HOOO

&

Aepame

Iy
allk

b
%

=T AR R

Wﬁ
op

ESWPREEBEBEREE  Google, Amazon, Azure BERENBHRERT - YN - IT/QQT/}/)\EEEEE;TIEE’J B
SERREMETNEY  ARETARNSNNES RSESREOEANE . mmousrnsme A TENNBARAR

SENTLETEBNG REEA R EAOTBR B | MESHIBERSIIME  pox(EE . B ;555/\1%:%&1%&%35%12
& MANCEHCER BRI — AN -0 ENRXERFHERN - ﬁﬂs EAEEE | . BT BEHVisualization

NERENEZOMES  REMETHERE - X %ﬁamﬁvtmgrj E R0 MRS B A ﬁ?gl%fﬁ HETE

SRPLTETHERE ORSSERNIOEE  ANRE  BENERE  She oo

= BRI 26 REL i) P 12IR S A R ZHE HIRFEA IR

= 28 R BB BB R R B R 512 BERBIES Ny
EBNHE

Industry with Automation Middleware

T 4.0 ERA LBt PIRERISIAT - REFSA ERIRH R AR
I EAYE R (CI) B IE— B B 1BIR Pt S B i B(CO)V TR IERE

© 2021 IBM Corporation



L EEUIER AR ER

—— e —— e ——— e — e — — e

Source Data i1 Refined Data Zones \ End-Users / End-Points
1

Streaming and Application Data
Transactional Data DISCOVERY ZONE

Customer Contact ‘
Self-Service Dashboard Managers

Machines Supply Chain Data Explorgtion
Common Model Dev elopment & Training

Sensors Schedule Factors 360 Degree View Intelligent Customer Service

. ents
Customers Machines Anomalies Search 0
. Sy stems of Record
Inspection Images

Manpower Finance Emerging Patterns Financia Analysts
Sales

Additional Data Types i
Fulfillment yp Materials Products Forecasting Models
Decision Makers
Video, Audio

Procurement Facilities SHEY Routing

Open Source Floor Workers

Common - Reference Data Insi g hts Zone
Third Party - Regional information

- Assessment criteria Rear View Mirror Pre'bil:tessportsy Scheduling e SEeiiss
Ad-Hoc
Reporting Dashboards
New patterns

Curated Zone
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ar View Mirror
LOB Reports natural
language
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evolve into client impacting outages

/

i
Dllt

© 2021 IBM Corporation



DevOps B B {CA#1E 4 38 2 B2 AH 45 501

rst (G COE=EEREHE/RE
Code Deploy
& o
N - | - S —=
DY EREEl £ : lameana
\ @D
v Monitor
5"'“'.0&
S IAE R < -

EPFTXKIME —— BEREHEEAE —> IE/EEEY —— HFEN —_— R#IE

MBEEREIER - EFENEMEEIMRHESERR - 2% F’ﬂ%ﬂ’ﬂiﬁ*é
UkKREEIETR/A Efﬁ%L%E%ﬁlﬁH—:E’]HﬁFEEEE

© 2021 IBM Corporation



DevOpsEXEIE MIZRVEE

© 2021 IBM Corporation

IBM Cloud Pak for Watson AIOps
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Instana + Turbonomic - 7148 & FEFH
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Full-Stack Code Trace Dynamic resource management Automation

Code-focused infrastructure-focused Event-Focused

R R E R Un K 1& In B AR AR 75 B IESRE TR IEERRM EHEIERTER
RERBEIR

INSTANA «— C > @WatsonAIOps

- BIREH =1

o EinEIEMetricsXAEIEIE o EHHTEAAPLELEF(No Agent) o EEUERERE

° BUSEHTTPEKIRE o BENNMIEERRHRERBERERES ® AI ManagerZ25&/REHE
° ERSEEEAE/RE ° HEBRREEEREEENAEEERTERES

® AMESEWEATHEEL o HELERSEREZTROER (/%)

o AWEHFERNE (ELK) o BASEENBERSERES

o EAMEHBERNE (Slack) (Cloud/Storage/VM/API)
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Instana + Turbonomic - Architecture

Non-disruptive adoption of Instana and incremental migration )
= Instana integrates with existing IBM monitoring Feed to Watson AIOps
= Provides holistic view across previous and new workloads '
= Incremental migration enabled by deploying Instana directly I
= Support for OMEGAMON for SME level metric deep dive

) |
Existing ITOps View Hollistic Ops and App Views

turbonomic

IEM Monitoring data
integrated into Instana

IBM Monitoring

Tracing Roadmap:
Tracing for MQ calls to
CICS/IMS

Tracing from CICS TG to CICS
Tracing from IMS TMRA and
IMS User-Wntten Client

1BM Moniorng Dts Transpares I N STA N [\ ''''''''''' , IBM zAPM Connect

R
O 3,5
a2, % %
- G, B,
o e g g @
) By
%, Q;# 8, &O ] . B
ITMvé [ APMVE G 04’» N\
Agent Agent %, | | cICS | | IMS | VSAM |
Phase II: %, e - - -
I tal repl t '}@ ‘%o‘%, [Sptinalinlnlnle Ty e/ —— —
Virtual Machine Virtual Machine o o reR e semen Virtual Machine Kubernetes Cluster w ! VM 1y 7 ™ / N
with Instana Agants ) bom======2-"~{ b2 || was |{ mo F
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Search Product Trace
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Instana - &xE{E T REBEZE T

£ Create New Alert

1. REEDTIE
HREXNTREBSRMEANSHF
Code Trace Support:

Java(JVM), .Net, Node.js, Python,
Ruby, PHP, Go

What do you want to be alerted on?

&T E’J?EEtBug £ Create New Alert
- T%HEE’J"’”‘_” B
e Sy rors Where do you want the alert to trigger?

Time Threshold: When do you want to be alerted?

When the condition persists over a . m m " Lpeciod Range & Vicketions
specified amount of time User impact ;
Every time the condition triggers a Time window €rammple (v

specified amount of times in a @

. 1 ectan

defined time frame Aomin

© When a certain amount of my users #
are impacted Q p

P 22 Atleast N ® )

France - 1 “‘ !- 3
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1. BARFE N iR
Slack, Google Chat, Email,

A o oS, 8

GoogleChat Email Webhooks *“i SlﬂCk

2. BHRBE N EE
ELK, splunk, Coralogix, logdna

#ﬁ“ Coralogix @logdna Humlo -l splunk';

3. WER/BERRIZNIE

Grafana

N
Grafana
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Turbonomic - B{R{CfRE R 1E

1. .{%'ﬂ:}%%j: 'ﬂf ______ Response Time
Eﬂiﬁﬁ_;ﬂ“ = *% 7|_L ’gﬁﬁ ) EDT e Mobile-Banking-Transfers-App - Month
BET—EAG RBPHERIARE |

L
3

Business Transaction

b/

n

Service

2. PR l
1% & A2 e M B 2B AR R A S 1 — .
£ . ERAEE CETE PR LA AT - 9
BB AR RIS IR V2 PR AL 4 - " U"l B O virtual Machine Name Risk Resize Direction

28R - ?MF? MR ERER T2 ER :' : 4------ [J appdstress03.demo.turbonomic.com VMem Upsize
PR S BB T EAEE - EE i

® Average Used Peaks / Lows Response Time SLO

. o D appdstress02.demo.turbonomic.com VMem Upsize
ERwiiAs2ee@F)  2oE e 1
/)?Lj() %I@_/ﬂ\_ 3 1@ 'Q‘%KE E’(J VM D appdstress01.demo.turbonomic.com VMem Upsize

MR - RESHAEEARETEDT ey
PESEIER R - WA BT EE1EAR :
i SN &

Storage Hast

!

2

Container Multiple Resources

default/reputation-service-0/reputation-service - Custom

Disk Array
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Turbonomic - g T EREE T MEREER

Scale up VCPU for Container default/music-xhd78/web-app from 34.49841 MHz to 134.49841 ...

1. BeEn T BRI MERFER 0
HRNSIERR/ R ERERBEE AT 6s 20

b PAN
¥j£€€< Efﬁ_m Eq% E’]féj;iiu—l: Load Balancer Business Application D Scale up VMem for Container default/turbotest-mem-rc-29rlk/memory-load from 200 MB to 2...
- REBERC 2R (VM) [,
N2 >
ngﬁ%/xFFTWﬂe\Q//J\\/g/l:IE?WZLEeaDUMﬁﬁJZ ) 123 Overprovisionedvolume can be sized down to reduce costs
Bl 17 8] 28 me= ANBE
_ E*ﬂ%g%@a %Ei *57 Virtual Appiication Move Volume vol-074975105670f7e02 of Virtual Machine spcnapi097-worker-2 from aws-us-west-2a-gp2 to aw
= T
4t ) 9 o e e Overporovisionedhean can be sized down to reduce costs
o # & FHEL)
e *%ETEEE%Q%/E}EH RS R4 D D Move ContainerPod default/router-1-ks74z from osp-node-1 to osp-node-2
- BRNERIRRESR - 8 - #BiR
892 D Move ContainerPod default/max-api-45hgh-c from osp-node-4 to osp-node-2
Application
1 Undersized disk can lead to app performanceissues
;ﬁ Scale Database Server alanstestinstance-please-dont-delete from db.t2.large to db.t2.small
3 EL_TW qiE;FUiT% Container
- SIZERTE - BN AR E0E ‘l Resourcing Actions for Virtual Machines
- §?%(Contamers: K8S POd, VM: DB) 208 [:] Resize down VMem for Virtual Machine mo1-035a-ixb-bp from 16 GB to 7 GB
- ¥#2(Cloud, Storage, VM, API) L
Resize down VCPU for Virtual Machine mo1-035a-ixb-bp from 4 to 2
. O
15 150

Datekizss Borvey pERalMed s Resouring Actions for Storage Datastores

Move Volume Vol-mo1-031a-ixb-bp-389_S_016 of Virtual Machine mo1-031a-ixb-bp from 389_5_016
© 2021 IBM Corporation 407 75
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Turbonomic - JRZR B #1138 AC AR 75 AL Ak R4

1. R R EEERECRBER

- Compute move and storage move
- Compute sizing (on-prem/cloud)
- Storage volume sizing (cloud)

- Database scaling(cloud)

_____ > Scale up VMem for Virtual Machine DCOTMCGFO3 from 12 GB to 13 GB

PERFORMANCE

2 BEESTREHY
ST TurhoR RS - SRR ©
128 722% - 15100% KR I b
3 78% ° Turbonomic 5 /& iEiR FEFD ' e VAl aine DECIEELEHT from
A P R 15 ARk

Meve Virtual Maching WL W04 from IvbEpfldes a.mhe po delivbépfldesepla

Y 5 Move Virtwal Machine 1 N ¥O1 fram v fldecxpd Sar to don

Before: 100% After: 78%
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ERERHENSIEHE

RETEMNERES

Response Time

SPIKES IN RESPONSE TIME CORRELATE TO SPIKES IN DEMAND

284 msec

ARERR SRR

Transaction

DI
-
-

1.4 TPS A Y
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Turbonomic - &S E R G TSR W=

1. B3R B B VMAR REE EPR (R Turbo recommended scaling down to improve efficiency of the azure-dc05 VM.

- ZFZEAFCPU/Mem B RRE Result: cost savings $30/mo
_:E‘ _~u-1t zg:'j;/\/ \\15\5 \;%: M
B FE S B R AU BBl from 6129/mo-> $99/mo

Observing CPU consumption below 71% at peak, Turbonomic recommended & took action
to downsize from a Standard_B4ms to Standard_E2s v3

2. f}ﬁj{j'f&ﬁ%ﬁﬁ%:’ffﬁ?é}izz& — Scale Virtual Machine avid-dc05 from Standard_B4ms to Standard_E2s_v3
AR D B IR BT ERERE
R HE R EEN AR IRRYRD -
BELRIBEESEL9EVM, 671 VIRTUAL MACHINE
{EVolumeshAWS, Azure - BIEEH -
$46216/8F$554,5927C VIRTUAL CPU
3% 028% W 0% 0%
42GHz | 166GHz 16G3  16GB

Multiple Resources
ON AND RATE Week
$0.173/hr =  $0.133/hr

© 2021 IBM Corporation Virtual Memory Virtual CPU o Wihlem peak VCPU peak
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1. B DA FAPLE 28RN
i“‘ SEHAPLIENIBENES
BE B R ENE S
MRS BN EER

2. BE BN E Inkh B B

3.8 ETLEHT%?JE?J% 187

NEREAEEL
N IETELER ﬁﬁﬁi
- E HEEEE RN e = El e o

Agent
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APPLICATIONS

CONTAINERS

PROVISIONING &
ORCHESTRATION

DATABASES

VIRTUALIZATION

HYPERCONVERGED

NETWORK

STORAGE

COMPUTE

Q
APPDYNAMICS

kubernetes

servicenow

NN
My

vimware

],
CISCO

]
CISCO

EMC

afrae
Cisco

B 45 4T

L.
dynatrace

& RedHat

OpenShift

afren]e
CISCO

B

gQT. Server

& RedHat

RHEV-M

Cd

NUTANIS

A_l_ Istio

—
Hewlett Packard
Enterprise

sl

DATADOG

/L Azure

Azure AKS

imware

Amazon
Aurora

(|| Microsoft
|

W Hperv

imware

aws

Elastic Compute (EC2)Scale Groups (ASG)

-Q-Promcth(:u%

dws

Amazon EKS

.H‘Terraform

Amazon RDS

NetApp

aws

/L Azure ﬁﬁ

Apache Tomcat

©

Application Insights

Google GKE
aws /A Azure
CloudFormation Resource
Manager
Azure
SQL Database
o CiTRIX
e XenServer
dws
Ol_runs i HITACHI
STORAGE Inspire the Next

Elastic Block Siore

/A Azure

Virtual Machine

/A Azure

Scale Sets

/A Azure

Disk Storage



Turbonomic - 217 B&{LFEMAC IR SR

1' @Xi E E}J {b%ﬁ:ﬂ Eai;:\[% = OPERATIONAL CONSTRAINTS
- VCPU VMem Resize VCPU Resize Min Threshold (in Cores v
- RIB K B/ = &R A N 3R IS

VCPU Resize Max Threshold (in Cores, v

= SCALING CONSTRAINTS

Increment constant for VMem [MB] v MB

2 Eﬁ /;1%3% = Cloud Instance Types v Instance types for scaling: 681 out of 898
ZBTEETER

Min Observation Period v
Less Elastic
VM Policies
o
jason_s_test_policy ENABLED
Test2 ENABLEE
POLICY_TEST-2_VMs_Cluster_PADC/PADC-MP20-vSAN-Cluster-1 ENABLED More Flastic
® o
Jurg Resize1 EnABLED
_Clusters in scope of placement automation ENABLED
_Workloads Excluded from Placement Automation ENABLED
More Performance
_Workloads Excluded from Scaling Recommendations NABLEL K.) (]

Jurg Resize 2 ENABLED
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Automation - BEI{CRE S a4
The most complete set of business and IT Automation services, powered by Al

Usecases Customer experience App & infrastructure stability Hybrid cloud integration Site deployment automation

Business operations Platform operations Real-time analytics 4G/5G telco cloud platform

Workforce management Optimize AIOps Transactional integrity NFYV lifecycle management

IBM Cloud
Paks

Integrations

IBM Cloud AWS Microsoft Google VMware Private IBM Z End
Azure Cloud IBM LinuxOne points

R e IBM Power
e TG S S G S i S e S oas ©
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Automation - B#{ER T iZETE

‘i 2

Process mining
and modeling

Discover Connected enterprise Decide
o = é = —:
¢ :E :F = —
B g — P L] - - S
Capture, classify, Augment workforce Design and manage Automate decisions Secure Content
Operational and extract data with digital start-to-finish with business rules Management
Intelligence from content employees workflows
Optimize Continuous Improvement Act
S €)
¢OUA
oOoo
Low-code
Automation
Services

© 2021 IBM Corporation
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Automation - 7148 & EFS
Key capabilities

Capture, classify, and Use bots to automate Designand manage Automate decisions Share, manage, and

extract data from routine human tasks start-to-finish workflows with business rules collaborate on content

content - Automate repetitive — Choreograph human and — Rapidly adaptto - Instantaccess to content
activities automated activities business change — Connect content to digital

— Speed extraction of data

feduce data ot - Eliminate copy-and-paste — Improve consistency - Increase consistency and business applications
e' UFe | ata entry errors and data-entry errors across business operations auditability of decisions - Assure governance
- Gain insights from - Free employees for — Increase straight- - Integrate with predictive and compliance
unstructured documents higher-value work through processing analytics

Robotic Process Business Automation Operational Decision FileNet Content
Automation Workflow Manager Manager

Datacap

© 2021 IBM Corporation



Automation - BB IEEE

1. ERBERCRRREE ( h Quaronieee

Blueworks Live

- IBM BlueworksLiveZ&E A
- BARREBIZIC] LEETT

New

G 1

&7 Blueworks Live Subscription

-]
Transfer Funds _O

End

»_Subprocess

Service Frovider

Business Analyst

%
[
8

AN
L e ] O
" »

Approved? End3
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1. BEH R P ORYTRIE

Process Designer Fii2s% 5125

=—  DESIGNER INSPECTOR O) C) adminv (@)

= ﬁ;ﬂ: Fﬁﬁiéﬁﬁ Cognitive HR Open New Position - @ ®
- EXBPMNRMIRE

- {5 1_% E'% / g 1_% E% ﬁ §§ EE Cognitive Hi.. Qverview Definition variables Folders VieWs Tracking
- BB % |
- AIEE B2 R 0  serinterace
- hR A $E 5 | Sance
Z:\ Events
O o
m Performance %
[ Files g
& Toolkits
A Validation E... o

2
o
5
S
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Automation - (R EIR

1. MITIER

- BB IZ % (WSDL, JSON)
- NRAYE AL AR TS
- {#iBPoint and click ERUINH

- IR
-REARERY

© 2021 IBM Corporation

E(RPA .
!oc(ess Azutomatlon

Submit position
request

Integration Services with Customer UI Design

— DESIGNER  INSPECTOR D) C) ©) adminv @

' Watson Conversation Service Flow v ®) () 12N 0)

Bﬁ REST SUPPORT 1 Overview Diagram Variables

DESIGNER INSPECTOR O C adminv @

FireDept911Client v ® @

BS Smartg11 COM. Overview Diagram Variables Coaches
@ Client 0 |
(e ] (1< content )
D User Interface
Call Transcript Location
i@g Services
City Street
‘\& w.b allinfo.ca scrip (tw.businessData. calllnfo.Address.city) ~ (tw.businessData.callnfo. Address street)
o Events CallinfoCV No Tags
Postal Code A Mapcv

000 T " (tw businessData. calllnfo. Address. postalCode) I
- i Call Audio ) Wrap Text CV

Content
O o

General A ] ] Document Explorer
m Performance Name i . 4 I Docurent List
(twbusinessData callinfo.name) Document
D Files Emergency Type
(tw.businessData.calllnfo.emergencyType)

P T e . [ Heritage Document Explore
- o0 (tw.businessData.calllnfo. Address. phoneNumber) A =1 Heritane Nactiment | ist
A Validation Errors Connectto Caller Advanced

Variables

Properties Validation Errors

General

Positioning




Automation — AN BENFRLIEZR  susiness automation worktow

1. REREABREIESR

- ECM5| SR M XEEE

- T2 B O HERR AR

- ROIR R ARSHEF

- CMIS{# E & 1% MR SUHE R RYEE 7T

ECMXiETFi#

| - REXENE—RE

- X2 iR £ aniE AU E
- FABRECM B RYIAE BT LItk Case & A

External
ECM
Products
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Autom at on - $ —7(% /1L _Trf ﬁﬂ, Task View and end-User Design with RWD

Clive Mast = Work otal | o
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AUtomatiOn = $_7V%5)I _Tr %EE$D1E1|: Team and Process KPI View

1. ¥EBREERE

- BBV E SRR

- BRI EEER
- MEEFMBEKE

- EitKibanafViR &

S=HIEES
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Paul Pacholsi =

® WORK | b TEAMPERFORMANCE & PROCESS PERFORMANCE @

Quick Stats Quick Stats

119 | 3d 22h -

Mnstancss in Progress | Average In iration Tasks Compieted Today

Turnover Rate

o PaulPachoiski v @
& PROCESS PERFORMANCE WORK 48 TEAM PERFORMANCE  + PROCESS PERFORMANCE @

Process Performance Dashboard Team Performance Dashboard

Process Mortgage Request Sales Order Management Mortgage Approvers Senior Mortgage Approvers
il W 50wrove M 74MRisk B 8On Track @ 0AtRisk M 00n M 4Owrdue M 12ARisk M 50nTrack B 10verue M 1AtRisk M 10nTrack
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Automation - Bl fEEr

1. ¥EBREERE

- BT EEREE IR ATES
- BERMVESES
- ERE AR - BB IRAE
- BRI A2 A AR SRRV B TARAR MR 1THE IR (F

TEM. | Process Admin Canscle Server A sl Apgn g 2 b mbein] b | Lot P

Task Instances

Durable Messages

© 2021 IBM Corporation

yju

- = Process Server Maintenance and Management

INSPECTOR O\ 0 c

ton
2L shown instan [Date oflastaction ] @ Standard Employee Requisition for
(Standard HR Open New Position)

DESIGNER

admin v @

} Standard Employee Requisition for (Standard HR Open New Position) «& Standard HR Open
New Position
Last modified

cEEZ M

b Standard Employee Requisition for (Standard HR Open New Position) +& Standard HR Open
New Position

[]Completed ( Lastmo

[[]Failed

> o 8 BRI

10
[ =)

) Standard Employee Requisition for (Standard HR Open New Position) «& Standard HR Open
Hew Position
[[] Terminated { Last mo

) Standard Employee Requisition for (Standard HR Open New Position) «& Standard HR Open
Hew Position
Last modified Jan 2

= Severity type

B standard Employee Requisition for Tom Miller {Standard HR Open New
Position) +G Standard HR Open New Position

BODAC

Person

[ standard Employee Requisition for (Standard HR Open Hew Position) +& Standard HR Open
New Position
Last modified

>

Due Jan

Last modified date

From F Standard Employee Requisition for (Standard HR Open New Position) «& Standard HR Open
New Position
Last modified Js

™ standard Employee Requisition for (Standard HR Open New Position) «& Standard HR Open
New Position

4, click Load Data

Performance Dashboard

Process Instance Data

Task Data

Group Data

Snapshot Data

Other Data



AIOpsERFFEENRS

IT/OT + AIOps

P REDPAISRVERE KEZEF RS/ B .
FHEMBR (Metaverse) | @
-MEAAE  WARAENEHAERENER

Watson
Infuse Al
- RN G =EBEY RIS FTEE for business
roughou

Enable software to run Operamit Hybrid cloud platform our software

anywhere, on any
cloud, as agile cloud-
native services

aws
)
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AIOpsZE AR5

Augment/ Aggregate,

o

BACNET, ModBus, LON,
Niagara, OBIX, PLC, SCADA
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MQ, Kafka

0 -

&—————— Analytics Service —mm 0 ———>

Data lake

Analytics configuration
and execution

Analytics Function Catalog
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AIOpsERIFESIoTHE

Enterprise Asset

Production Quality Worker
Insights Insights

Facilities

IoT Industry Management Optimization
Solutions
Production Optimization Inv entory Optimization
Management
Connection Service Analytics Service
Explore AI-driven insights
IoT Platform Securely connect and store p ‘ gl
IoT Service Center
O O O S
°Blo
OO0 @ 0 0
AIOps
Application Impact Hybrid application
Avoidance management Observability
nsTana turbonomic
Datafeeds @~ """~ —° CI/CD, Tickets, logs, metrics, events, topology, Digital experience, Organizational, Cost & Budget, Weather, Energy
Automation foundation
) — Robotic Process — Natural language — Process and task — Event detection
Automation Automation interactions mining
8, Red Hat
\‘OpenShift
IBM Cloud AWS Microsoft Google VMware
Azure Cloud
-

© 2021 IBM Corporation

Watson Assistant
Solutions

Facilities
Management

Building

Insights

Continuous
Engineering

Blockchain Service
Govern and deliver

Governance and
compliance

= Machine learning

Private

S

d

Efficiency &
Cost management

— 39 Party
integrations

— Operational models

X86

IBM Z

IBM LinuxOne

IBM Power Systems
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IBM Cloud Pak for Watson AIOps: Differentiation

1 2 3

Pre-built ML models Application centricity Closed-loop integration
for brand new insights

Detect anomalies much earlier Access and organize relevant Break Dev / Sec / Ops siloes by
and correlate data in real-time to information across siloes and tools extracting insides from CI/CD to
focus attention on the rightissues. towards specific applications, enrich advise for Operations — and
Apply Natural Language providing an integrated perspective. vice versa. Infuse security and
Understanding to offer concise Retain context and consistency when governance as code and prevent
insights and advise leveraging switching between UI and ChatOps violations. Automate mundane
precedents engagement models. workflows to reduce toil and

improve data quality.

© 2021 IBM Corporation



Utilize relevant data to proactively mitigate downstream impacts

Performance Metric Analytics & Anomaly Detection

Draw inferences across data silos via
patented Al entity linking

Identify and locate downstreamrisks
and secondary impacts with real-time
and historical blast-radius, topology

mapping

Highlight potential performance
deterioration with distinctive metric
analysis & anomaly detection

© 2021 IBM Corporation




Successful businesses use IBM Cloud Pak for Watson AIOps

N

CaixaBank

Improved workflows

Built with IBM Watson, the AI-
based virtual assistant manages
more than 1.5 million client
conversations each month

© 2021 IBM Corporation

dynata

Uncovered new insights
hidden in unstructured data

Watson AIOps helped SREs
investigate otherwise hidden
anomalies and remediate a long-
standing issue that had been
hampering performance for
months

ICBC () IREFR

Accelerated resolution time

Watson AIOps recognizes whatis
"normal" for systems and uses that
“normal" to identify changesin
data--hours ahead of standard
efforts
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CordTek =ERi

RETIOTEE R L PR BB AV

BRIIOTHEE S
loT Radios

STRONG CONFORMANCE REGIMES
« NFC 9

Terms not precise

WFAN  wiaN

4

* Bluetooth

+ ANT+

- Miwi

- 802.11ablg/n/ac
+ B02.11ah (1km)
+ B02.11p (V2X)

« ZigBee
Z-Wave
Thread (6LoWPAN)
Enocean

Veery long tail .

* ISA100.11a (ELOWPAN)
* WirelessHART
- longftail .. _

e - WIMAX

+ B02.11af (white space)

INTEROP BASED CONFORMANCE

CoréelTek

* 3GPP LTE, LTE-Cat M, LTE-V
* 3GPP GSM, WCDMA, EC-GSM
* 3GPP2 Cdma2000

+ 3GPP NB-loT

—

Cellular (licensed)
WWAN LPWA (licensed)

LPWA (un-licensed)

-« SIGFOX
« Wi-SUN (6LoWPAN) + LoRa
+ ZigBee NAN (BLOWPAN) el i
+ Wireless M-bus * OnRamp
- Longtail......... . Posmve_Tram Control
] * Longtail........

WPAN: Wirsiess Personal Area Network
WHAN: Wireiess Home Area

WFAN: Wireless Figia (or Factory) Area
WLAN: Wireless Local Area

WNAN; Wirsless Nelgnbourood Area
WWAN: Wireiacs Witk Area

LPWA: Low Powsr Wide Area

KEYSIGHT

TECHNOLOGIES

Authorized Dist ol

TV E 2 SC R T

~
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BluetoothBJRFfiZ R 75 &

CorélTek

(For functional test)

solution

K 9
"

Type Hardware Software
Signal Generator X-Series signal generators - N7606EMBC Signal Studio for
(For RX tests) (MXG or EXG) Bluetooth (BR/EDR/LE4.0/4.2/
BTS)
\ S
( Signal Analyzer X-Series signal analyzers +  N9081EMOE Bluetooth
(For TX tests) (PXA, MXA, EXA, CXA) Measurement Application
(BR/EDR/LE4.0/4.2/BT5)
\, J
One-box-tester EB640A EXM +  Y9081B Bluetooth
(For TX and RX tests in Measurement Application
volume manufacturing) (BR/EDR/LE4.0/4.2/BT5)
Over-the-air signaling test ~ X8711A loT device functional test + KS83301A BLE Signaling

Measurement Suite
(BLE 4.x only)

KEYSIGHT

TECHNOLOGIES

Authorized Dist

Signal Generator
{For RX tests)

Signal Analyzer
(For TX tests)

One-box-tester
(For TX and RX tests in
volume manufacturing)

PXIVSGVSA
(For MIMO and
beamforming test)

WIFIFIRFE R 75 3R

Hardware

CoréTek

Software

Over-the-air signaling test
(For functional test)

e functional test

VLAN Signaling
ient Sulte
b/g/n only)

KEYSIGHT

TECHNOLOGIES

Authorized D

TV E 2 SC R T
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Lora/Zigbee/Z-Wave/Wi-SunERFfi# 3R 5 l

pe Hardware Software
Signal Generator X-Series signal generators + N7610EMBC Signal Studio
(For RX tests) (MXG or EXG) for loT Signal Studio
(for ZigBee/Z-Wave/Wi-SUN/
- e
Signal Analyzer X-Series signal analyzers +  NOOB4EMOE loT
(For TX tests) (PXA, MXA, EXA, CXA) Measurement App

(for ZigBee/Z-Wave)
NOOS4EMOE VMA Vector
Signal Analysis (for Wi-SUN)
N9063EMOE Analog
Demodulation (for LoRa)

89601B VSA software option
\ AYA
One-box-tester E6640A EXM + V90648 VXA Measurement
(For TX and RX tests in Application
volume manufacturing) (For ZigBee, Z-Wave and
Wi-SUN)
VO063B Analog Demodulation
(for LoRa)
Low cost solution 33600 series function generators, +  NQOB4EMBC loT
(for TX and RX tests) N9O010A signal generator and Measurement Application
NYOO0A CXA analyzer (for ZigBee/Z-Wave)

— NYO63EMOE Analog
Demodulation

(for LoRa)

KEYSIGHT
TECHNOLOGIES

Authorized Distributo

LPWAN CoraTek

Measuring Lora capabilities

SINGAL STUDIO SOFTWARE

N5166B8&NI000B Test Set

—w

Device under test

Characterization Acceptance

N6705Cwith Source Measurement Unit

- Extreme Sensitivity - Energy consumption - 3GPP

- Sync under low SNR - Data rates - GCF, PTCRB

- Transmitted Signal - Propagation conditions - Operators acceptance
- Blocking and Intermodulation - Different operation modes

KEYSIGHT

TECHNOLOGIES

TV E 2 SC R T

2021/11/25
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FAREFa e L TS

Rx/Tx Test Solution

Rx : BBAWGEZEPPDUE R ZSG + Blol#itt B5] &AVZigbeesfl 5k

Baseband Baseband

— RF Device
o BE
== e pe ) (oun

waveform  mpp i
file = = a
=

335228 waveform generator N9310A RF signal generator

Tx : ZE1BN9320B/22CERITNRBE - Fl % EHE F5BEENI000B
FRATRT SR LAY - Bith 2RISR B BNI9ISAEECIREIMERAR - HE
T ER

KEYSIGHT

TECHNOLOGIES
Authorized Distributo

SUB GHz - 2.4 GHz O-QPSK ZigBee CoréTek

9
= N N el
=R HBRRE R CoraTek
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RTSARETSE |
ISMIEER RS 2

— ANSI C63.27& 8

N5182BMXG RF Vector
Signal Generator —— Inteferer’s signal 1

—— Interferer’s signal 2

EUT signal

——  Mixofall signal

NSO20B MXA Signal
alyzer

ttenuat it
Spiter
An
Attenuator
N9914A FieldFox
Signal Analyzer
N51828 MXG RF Vecter

Signal Generato

CoréTek

KEYSIGHT
TECHNOLOGIES

13

RTSARETS SR

ERHERA

CoréelTek

B— TEER

B wWiF

Span 80.000 MHz]

Acq Time 30.001459 ms (821 pts)|

L5 W R

BRIENR

| I T—
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PSMRIEERES

TX RX Time : 20ps |

Connected State

Idio State
(Active timer)

PEM State

Active mode : 100mA 1

AN

Idle Time : 300Hr ¢

Active Time : s~100s 1

/

Idle mode : 10pA |
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Cannot detect
fast transients
1.0E-02
_| Cannot capture
8.0E-03 spikes or inrush P R RN
6.0E-03 currents [ \,
\ d
4.0E-03 \ A S .
2.0E-03 N
I
0.0E+00 ,
N -
-2.0E-03
-2.2E-031.8E-031.4E-031.0E-036.0E-042.0E-04

Too slow to characterize fast
transient signals and spikes

KEYSIGHT
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waveform

with mArms
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determination of accurate sleep
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Angstrom'’s theory---periodic heating pattern OTa T, Ty

Heating power --- sine

LlA

eat Sink

[E48. concept of thermal diffusivity measurement device

o> [FRH



Red copper

Brass

Aluminum Nitride

[&]49. — 4 RS HlE A

— .

SIS B B FIEACA TR, E 98 T O E AR SEIY

8. A [EI AR — SRR mnH e EERR A= 774 (sample size:

W=10mm, L=100mm, T=1mm, 1=0.1)

Test material 04 (CM?/s) 0, (CM?/s)

Red copper (Cu)

Brass (Bs)
Silver (AQ)

Aluminum (AL1050)

Aluminum Nitride (AIN)

1.17

0.33
1.75

0.97

0.58

1.18

0.31
1.77

0.85

0.58

0.85%

6.06%
1.14%

12.37%

0%
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Te.: Tadi (Operating téemperatu re ) TC Te“ Tadi (Operatlng;[emperature ) ]-C
X X [ X R S R T I T R TR SR T T S |

i8] 50. Schematic diagram of solid copper rod B]51. Schematic diagram of Heat Pipe flow pattern

(BB A I [ B T . BLE S AVEAVERS AR 8 H R R SR ERAT A

Evaporator Wall

Temperature Kup = TP 00090000 Eq(34) NOt rlght

80°C
70°C . e e
Thermal resistance between ﬁD%/Rﬁ@IZQEWR ’ @deﬁ)\t&xiﬁ ’

0
60 C o
50°C evaporator and adiabatic R, Qmaxé’ﬂ%l?%wtx IR

400C ......................... Rekeenssnnuannnnunnnunns

0 Operating Temperature (Ambient Temperature)
300C =
20 C

10°C
Q (Watt)

10w 20w 30W Qmax 40W
Under a constant adiabatic temperature (ambient temperature)
And horizontal level

- - -
—— —— -
-—--—----———_——————————————-—--—-_
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S E 2

50 35

58.5 1.17 1.25%10-5

55.1 50 34.5 0.8 1.25%10-5 0.15 Eé:éé;ﬂ < literature value
= Z=7¢ (Fourier heat conduction equation)
Qmax

Z210. The Thermal Diffusivity measured by TDMI for heat pipe A and B respectively. (6mm diameter and 200mm length)

Heat pipe A Hea pipe B

p(g/cm?) 3.04 3.40
C(J/g-°C) 0.68 0.74
t=0.D./L 1=6/150=0.04>0.022 1=6/150=0.04>0.022
One-dimension One-dimension
|15 | 167 ]
Kipromi(VW/M-K) v 2-88-43-5 e 129696
L4536 Y 6634
4.15 4.47
LZ
0.022< 7 <0.075 » Zone (B) » 1D = .Eq.(16)
' M 6
2At(In N)



item
p(g/cm?)

C(@J/g-°C
LxXWXT (mm3

=T/W
mode
01D total (cm?/s)

0o 1oray (CM2/S

Kve rom (W/m-K)

Qrmax (W)

Axial thermal resistance
Rive 2(K/W)

B (L LRI Rl = FIIEACAITR, B R T LIFEARS IR 5 A1#2021.10.28

180x80x1 90x90x0.4
1,=1/80 ry:1/180 1,=0.4/90 1,=0.4/90 1,=3/90 1,=3/90
=0.0125<0.022 =0.0055<0.022 =0.004<0.022 =0.0044<0.022 =0.033>0.022 =0.033>0.022
2D mode (A) 2D mode (A) 1D mode (B)
Oy 0Ly 0LlD,totaI Oy 0Ly 0LlD,totaI Oy 0Ly 0LlD,totaI
=0.52 =0.43 =ocx+ocy:O.95 =04 =0.32 =ax+ocy:O.72 =-0.78 =2.98 =ax+ay:2.19
— 09D total *2=1.9 = Oyp total ~2=1.44 =
Kvc-a Kves Kve-c

=1.9%6.17*4.123*100=4833

= 1.4476.49*3.284*100= 3069

=2.19* 4.45*4.5**100= 4385

[&]53. VC-D 180*80*1mm

B

[E54. )RRV C-E &k

210@T=60°C, T g11a6=100°C

0.04

551@T=60°C, T, qurrace=100°C

0.08

[E55. Wi VC-F & is
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#12. ATDMIHH

p(g/cm?) 8.933 8.933 8.933
C(J/g-°C 0.383 0.383 0.383
180%x80x1 90x90x0.4
. 1,=1/80 1,~1/180 7,=0.4/90 1,=0.4/90

=0.0125<0.022  =0.0055<0.022 =0.004<0.022 =0.0044<0.022
2D mode (A) 2D mode (A)
0,=0.2603  0,=0.2807 01y 0=y, =0.541 0,=0.2931  01,=0.2619 ct1p gy 0y, =0.555 1.17
= 0y *2=1.082 = Oy o *2=0.11 -
Kyerom (W/M-K) ‘ Kyc.p =1.082*8.933%0.383*100=370.18 |  |[Kyce= 1.11*8.933%0.383*100=379.8 | [K,=380
Error (%) 2.58% 0.05%

|Kveitomr — Keu

X 100%
Keu

Error =

e Al
7

[ 56. VC-D 180*80*1mm  [#57. VC-E 90*90*0.4mm 8
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ftem

5367 576

3.604 3.54

27%60%0.4 60x90x0.4

=T/W 1,=0.4/27 1,=0.4/60 1,=0.4/60 1,=0.4/90

=0.0148<0.022 =0.0066<0.022 =0.0066<0.022 =0.0044<0.022

2D mode (A) 2D mode (A)

0,=4.301  @,~4.3315 oyp 1=+, =8.6325 0,=2.76 0,=2.84 01D total O 0y=0.6
cm?/s = Oyp fotal *2=17.265 = Olyp oral *2=11.2

K/\V;/?r; fji“(ﬂ)' Kyc.r =33519.56 Kye.o= 22837

[&58. VC-G customer made entity diagram [&59. VC-H 60x90x0.4 mm? entity diagram made by ACL
thickness 0.4mm made by ACL
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