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Organizations are Modernizing
their approach to Hybrid Cloud Management

Hybrid Management Platform — Cloud Pak for Multicloud Management

Right now, 500 Million new

created, equal to the
From traditional environments to Cloud Native readiness number built over the past
40 years




Extensive Ecosystem Expands Capabilities

hazelcast

turb omic

|

Kubernetes Environments Virtual Environments

( OpensShift , IKS, AKS, GKE, EKS) OpenStack, RHEV, VMware,
Cloud Native Workloads Traditional Workloads




Cloud Pak for Multicloud Management + Application Resource Management

Enforce Key
Compliance
Criteria
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Single Source of
Truth

Cloud Pak
for Multicloud E

Management , Optimize App

Automated
Policy
Enforcement

©

performance

Deploy and
Move Apps
Across Clouds

Continuous
delivery across

hybrid env. @

by turl‘)mic

IBM Cloud Pak for Multicloud Management with Turbonomic Application
Resource Management (ARM) capability is the only

This solution ensures applications get the resources needed to deliver on
while maintaining to business
policies in a manner.

and noisy neighbor impacts by automatic
pod rescheduling to assure performance

by continuously scaling with
intelligent clusters meeting resource needs while maintaining cost
controls.

* Enablea (single trusted source) to accelerate time
to market by unifying AppOps, DevOps, SecOps, and ITOps with full-
stack insight, control and automation, freeing up critical resources to
solve your business’s hardest problems.



Extending CP4MCM and OpenShift to Automate Performance

\) APPDYNAMICS -Q-Prometheus odynatrace @) New Relic. |+~ Application metrics for smarter

resourcing decisions

IBM Cloud Pak for Multicloud Management
Applications, Security, Data, Operational Services

Application Lifecycle Management Cloud Workload Protection & Compliance

Container Environment Management VM Environment Management

Application Resource Management
(ARM) extends MCM core capabilities

Ansible Automation

Application & Event Management &

Infrastructure Remediation Chargeback Backup & Availability
Monitoring

~ Application Resource Management (ARM)

([
[lwwl] _ o
Simultaneously assure application
, Y —  performance and compliance while
N @ TN CA CA CA I o
O N N N & maximizing utilization
On-premises PrivateCloud IBM PublicCloud AWS Microsoft Azure Google Cloud Edge / ]

turl@mic



What is IBM ARM and what problem does it solve?




The Application Stack: Driven by Ever-Changing Demand:

Causes Congestion (here)




The Result:

Loading
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Application Supply Chain

Business Application

Virtual Machine

Virtual Data Center

|
O—0

Storage Host

O,

Storage Controlier

Application Utilization

Visibility of response time (ms) and transactions (per second)

Transaction Response Time
Week

95%
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Provision Host
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Move Virtual Machine HDQNCV
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Application Resource Management

Application
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The Technology Landscape

Applications

Infrastructure

\) APPDYNAMICS

/dynatrace

O New Relic. .
INSTANA

¥ pataDOG

vmware: aws
~—

A\ Azure  CloudHealth

& CloudCheckr

turb@omic
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servicenow A
e
e CHEF

< puppet

Viewing

Doing

Demand-Driven Control

Application-Aware Control



The Technology Ecosystem

e
. vmware Self-Service / The TeCh nOIOgy
servicenow Ecosystem

;

RED HAT’
CLOUDFORMS
@ w @
CcLoUDFOUNDRY  Terraform
N
/

Cloud Migration

aaaaaaaaa openstack

@ ((Q%baehﬁglo_udstack - vmware

vmware
velowd kubernetes

docker

Application
Performance
Management

o

romethens - dynatrace

AAAAAAAAAAA
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Configuration
Management /
Orchestration
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vmware @

CHEF
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Custom
Integration
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IBM ARM for Cloud Native Workloads

IBMsales@turbonomic.com
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Making the Complex Simple
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The right resource decisions for every layer of the stack.

65 20
Load Balancer Businass Application

Provision Application Component .,

183

irtual Application

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

48 VCPU congestion in Container 'default/music-xhd78/web-app'

Sppscation Secvar C] Scale up VMem for Container default/turbotest-mem-rc-29rlk/memory-load from 200 MB to 2...

VMem congestion in Container 'default/turbotest-mem-rc-29rlk/memory-load'

Apglication D Move ContainerPod default/router-1-ks74z from osp-node-1 to osp-node-2
VMem congestion

D Move ContainerPod default/max-api-45hgh-c from osp-node-4 to osp-node-2
Improve overall performance

D Move ContainerPod default/pod-demo-3527420688-bxggf from osp-master-3 to osp-node-4
ContainerPod default/pod-demo-3527420688-bxggf doesnt comply to VMPMAccessCommodity/default/pod-demo-35

Pending Actions

15 150 ‘i] | Provision Virtual Machine osp-node-3
8

VMem congestion
Databasze Server

407
Scale Database Server alanstestinstance-please-dont-delete from db.t2.large to db.t2.small

Matching Database Server needs: CPU 1 Core, Virtual Memory 1.84 GB

Violume ‘irtual Data Centar

Move Volume vol-074975105670f7e02 of Virtual Machine spcnapi097-worker-2 from aws-us-west-2a-gp2 to aws-us-west-2a-io1
Improve overall performance

39

Region

Suspend Application Componant

SIZING: How
should you size
containers?

PLACEMENT: When do you
need to reschedule (move)
pods? To which nodes?

SCALING: When do you
need to scale out (or back)
the service? Or the cluster?
By how much?
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App Owner: Service Scaling to Meet SLOs

HOME / SERVICE-BOOKINFO/PRODUCTPAGE

% Service®
Naf Service-bookinfo/productpage

®

Service

O)

Application Companent

OC—O0

Container Container Spec
0 o
Container Pod Warkload Controller

'

)

Wirtual Machine

O

Marmespace

Service -> Cnt/Pods

-> Nodes
Context, Actions

© 2019 Turbonomic

OVERVIEW DETAILS POLICIES LIST OF APPLICATION COMPOMENTS (4) ACTIONS (2)

ZH 2AH TDAM 1Y 4
May 16, 11:00
FM

Pending Actions @ % Transaction
Servica- Service-bookinfo/productpage
bookinfo/productpage

19* 15

Understand
Resource and SLO

Performance (OCP
Service Mesh)

Flacement Actions

zE

Start/Buy Actions

1(‘) @ AverageUsed g Peaks/Llows g Transaction SLO

Actions to Scale

Services based on

SLO

Stop Actions
Default «
Response Time
Service-bookinfo/productpage
12:00 AN 2
@ AverageUsed g Peaks/Llows g Response Time SLO
Showall v Default v

Top Application Compaonents

Service-bookinfo/productpage

Provision Application Component Aéoc okinfo/productpage-v1-84655c46b6-rwid/productpage

Sortby | APPLICATION RESOURCE HEALTH

Application Component Name Application Resource Health

App-boskinto/oroductpage-v1 et D
App-bookinolaroductpage-v1 oo G
App-bookinolaroductpage-v1 emE. D

SLA Violation

Yes 4 57%

Yes # 42%

Mo

Awg. Response Time

1569ms 4+ 25%

141Bms 4+ 1%

Peak Response Time

1569ms 4+ 13%

1418ms ¥ 15%

Actions

ne actions



p Owner & DevOps: Unlock Fragmented Resources and
erformance Risks

HOME / KUBERMETES-MCM-TURBO-13E

virtualMachineCluster € BACKTO SEARCH £ 3of3 3 c_? PLAN + ADD WIDGET (\) ﬁ
ﬁ Kubernetes-mcm-turbo-13e

OVERVIEW DETAILS POLICIES LIST OF CONTAINERS (308) ACTIONS (433)

13
ZH 2AH TDIM 1Y 4
Service
May 16, 11:00 After Actions
308 FM
Application Companent Pending Actions

@ i

308 Containers (i@ fay?fd_rpisd)

@ — Resize up YMem for Container kube-system/mutatic

n-advisor-mapp-inlet-G6688dc576-n85ke/mapp-inlet from 0.586 GB te 0.773 GB

napp-inlet . . tainers By Der PERFORMANCE
Container Container Spec
Suspend Container kube-system/auth-idp-83fkp/ m-identity-provid
L l e frastruct o - EFFICIENCY
17 | — @
Resize down WMem for Container kube mfvulnerability-advisor-kafl afka-server from 4 GB to 1.188 GB EFFICIENCY
Cantainer Pod Warkload Controller lerutilized ViV Lont T T ka-serv aling ps: Contal E

t Resize down YCPU reservation for Container kube-systemimutation. isor-mapp-inlet-6

Wirtual Machine

576-n85kz/icp-audit-service from 155 MHz to 3 MHz

Proactive Resize Up
to Prevent Failures

rafana from 310 MHz to 10 MHz

- and Bad User
. = '“ Experience

sl
Containers - 308 (@fey?fd_rpisd) -

_ I May 17, 11:42 FM After Actions.

1 10
& 57 Containers without Risks o -
220 Containers with Minor Risks h h |
® 1 Container wiith Critical Risks ) ) ([t “”N
ppe [k g I T

Reclaim unused

308 Containers (@ fa

Now

Show all »

Requests based on
History

@ Container Multiple Resources @ i

CAPACITY USED  UTILIZATION
423TE  2089GB 0.69%
Virtual €8 2,000.00 FHz 854 GHz 0%
Virtual Memary 6126 GB 344 GB AT
virtual Memery a5E2GE  122GE 2EE%
virtual Memory 1521GB  411.27 MB 2.64% "

© 2019 Turbonom“, @ Virtual CPU g Virtual Memory WCPU peak Whiem peak



ev Ops: Manage Node Resources for Service Performance
Cluster Efficiency

HOME / SERVICE-BOOKINFO/PRODUCTPAGE

Service®
Service-bookinfo/productpage

Automated

' OVERVIEW DETAILS POLICIES LIST OF VIRTUAL MACHIMES (2) ACTIONS (21)
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Service

Continuous Pod
¢ Placement Decisions
() mad~

Application Companent

Pending Actions
2 Virtual Machines (@9p525p_o?0il)

@ i
(A — o Move Container Pod turbo/kubeturbo-operator-9b797d5979
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nal can be suspended to improve effi y

1.us-gast-2.compute.inte
Container

Container Spec

EFFICIENCY
Mowve Container Pod bookinfo/ratings-vi-676d

l l 7d8-zdm2w from ip-10-0-135-194.us-east-2.computa_internal to ip-10-0-134-67.us-east-2_compute.internal
0—0O

Move Container Pod cert-manager/cert-manager-controller-56&f8bdf7-mhnnd from ip-10-0-135-194. us-
Cantainer Pod Warkload Controller o ’ ) - '

- — Cluster Scaling
@ Health

Decisions without
@ i Virtual Machines Optimized Improvements
ChA L 2 Virtual Machines (@9p525p_o70il) ! (@9p
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May 17, 11:20 FM After Actions e S O S
I
O)
Mamespace & 1 VM without Risks al .
1 WM with Minor Risks h

@ Virtual Memory g Virual CFU Virtual Storage o Virtual CPURsguest g Wirtual Memoryfiequest ¢ Number Consumers

Understand

Capacity and Usage @ i Virtual Machine Multiple Resources
ZWirtual Machines (@9p525p_o?0l)

2 Wirtual Machines (&

Utilization vs

@ &
Gp525p_o70il)
COMMODITY

USED UTILIZATION
- WVirtual Storage 25495 GB  139.66 GB
AI I O C a.t I O n Virtual CPURequest 4651 GHz  16.74 GHz
Virtual Memory 6126 GB 11.94 GB
Wirtual CFU 4961 GHz 804 GHz
virtual MemaryRequest B0.09 GB 905 GB 15.07% @ Virtual Memory @  Virtual CPU Virtual Storage @ Number Consumers @ Virtual CPURequest @ Virtual MemoryRequest
WMem paak WCPU peak

Vitorage peak [ MumberConsumers peak O VCPURequest peak O VMemRequest peak
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DevOps Cluster and Service Health: Actions, Data with Context

ALL DASHBOARDS © CUSTOM

€ Turbo 13 Cluster Health

Cluster Utilization
2H 24H 7D 1M 1Y @ and Detalls
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Service Health and Actions
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LTH - Provision Application Component App-bookinfo/productpage-vl - -rwwBo/productpage
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SLA Avg. Response Peak Response
Violat... Time Time

Service Name Application Resource Health Actlons

Provision Application Compaonent App-bookinfo/productpage-vl -84655cd6be-qbzih/productpage

" FERFORMANCE

Provision Application Component App-bookinfo/details-v1-6d4bcc? Bbd-kepblfdetails
No 24ms ¥ 5 2ms ¥ 10% m B — PERFORMANCE

No m Suspend Application Compenent App-bookinfol

he m Suspend Application Compenent App-bookinfo/
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Service-bookinfo/productpage No 1334ms 4+

Service-bookinfo/datails

Service-openshift-monitoring.. ews-v2-6ibbd483-nngré/r EFFICIENCY

Service-openshift-monitoring...
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nlication Resource Management -> Full Stack & Multicloud
©

Load Balancer

More time coding. Ex. No need to set HPA/VPA
policies or best-guess container sizing.

Continuous performance across the
CI/CD pipeline.

End alerts, get your life back. Turbo
assures performance & availability 24/7.

Demystify container platforms alongside
cloud and legacy platforms.

Application Resource Management (ARM)

Any upstream K8s.

kubernetes OPENSHIFT EKS Azure AKS Google GKE

vimware aWws A Azure Any cloud or infrastructure.

© 2020 Turbonomic



