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Mobility, big data, analytics, social collaboration

Speed Value

and cloud are creating a new wave of business 90% e

opportunities and IT challenges
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. Technology factors

People skills
Market factors

. Macro-economic factors
. Regulatory concerns

. Globalization

. Socio-economic factors
. Environmental issues

. Geopolitical factors
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New models of product & service innovation

Systems of Record New Modes of Engagement
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Expanding Interface Modalities
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Different levels of orchestration

Resource Orchestration
Onboard, provision, manage
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Workload Orchestration || S€fvice Orchestration

Dynamic optimization Lifecycle of cloud services
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A layered and open cloud architecture is emerging

Business
Applications as
components

Service Oriented Architecture

Platform
Services

Infrastructure
Services

Backplane

Fit for purpose
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flexibility & discipline in patterns

Software Defined Environments
flexibility & discipline in infrastructure
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OpenStack in a nutshell

Open source software for building
private and public clouds.

openstack”

A vivid community
Working software of developers and
that is constantly cloud computing

developed and enhanced experts,
driven by different
companies

screenshot from
openstack website



Openstack projects — conceptual architecture :
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SmartCloud

Rethink IT. Reinvent Business.

OASIS [§ TOSCA High Level Overview

N

Topology and Orchestration
Specification for Cloud Applications

Structural Mode

TOSCA Standard enables

S

A declarative model spanning software
applications to virtual and physical
infrastructure
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of Cloud Services

*Model Driven Cloud Service
Management

* Appstore” for Cloud Services
* Open Hybrid Clouds
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OASIS 9 Topology and Orchestration Specification for Cloud Applications

A language for defining
Service Templates

.. including a Topology

Template describing t /
structure of a service {

TOSCA defines a packaging
format (CSAR) for packaging
models and all related
artifacts.
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Cloud Service ARchive (CSAR

.. including the
definition of
building blocks for
services

.. including the
definition
implementation
artifacts for
manageability
operations

.. including the
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deployment
artifacts for
components

.. including the
definition plans for
orchestrating the
application
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Orchestration of Cloud Services based on a Common Cloud Stack

OAS l S tq LINKED DATA %C

Advancing open standards for the information society .
. e [ Workload-driven
‘ 'l ﬂ#, ,;—é . OASlIS Tlupulugy and Orchestration Spedification for Cloud
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Leveraging Topology and
Orchestration Specification for
Cloud Applications (TOSCA)

With Flexible and
extensible deployment
choices

( SmartCloud Orchestrator
SmartCloud Provisioning

Automate Optimized
Workloads

SmartCloud Entry
Automate IT Delivery

Customer integrated
hardware

SmartCloud Provisioning

Automate Optimized
Workloads

Automate Optimized
Workloads

PureApplication
System

Exploiting an open infrastructure base
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Hybrid Cloud Interaction
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High level architecture
SmartCloud Orchestration and Provisioning
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A typical scenario: create a new cloud service to deploy and manage SAP

Step 1: Cloud Admin: Import or define the structural model of the Cloud Service

IBM Workload Deployer - Virtual Application Builder

SAPCRMASE Pattern Type: TOSCA Foundation Pattern Type 1.0

Diagram List View Source Component Types | Link Types

[E] save | ] save As | [ Layout | <J Undo | & Redo Hints

[% Add policy for application ‘

W Centralinstance
w Dialoginstance
- - ASElnstance
SYBASE

1 sapmnt . sapmnt1 ﬂ sapmnt2

L L L
- - -

w GlobalHost

NFS MFS1 NFS2

O DialoginstanceTier0S O CentralinstanceTier0S O DatabaseTier0S

DialoglnstanceTierVM CentrallnstanceTierVi DatabaseTierVM

=

SapDiskDI |  sapDiskci = DatabaseDisk

i

L,_—j sapmntDiskCl
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Step 1 cont.: Cloud Admin: Import or define the process model of the Cloud Service

Tooling to edit,
version, debug,
optimize workflows

File Edit Playback Help

e Designer

Q, Inspector

w MS SQ[ -WINDOWS AUTOMATION

‘Access to rich I|brar|es

Variables Tracking Process KPls

?

Snapshot  Process Center  Help
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*
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(|
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Ticket
& & =
1 MsfsaL Joth
Server

" Create Backup Policy
4 Delete Backup Policy

& UserInterface
4% Implementation

= Decisions 4 Register Backup Agent
2 Data " Request Backup

[ Dotz & Unregister Backup Agent
£ Setup

= & Update Backup Policy
& Files

» BLUEWORKS LIVE PROCESSES

~ SMART FOLDERS

Graphical editor for
composing and
connecting
workflows

Actions types, flow control,
data handling primitives
that simplify creation of

complex automations

W Favorites

[ Changed today
EI Changed this week

Palette of library

.

| 8 |
—

R

assets enable easy
workflow composition ===

sate 05 Backup Policy

~ Behavior

Loop Type:  |MNene -
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Click Edit to add or edit text.
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System ID:
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Easy workflow action editing

- for managing: data mapping,
error recovery options,

implementation details , etc.
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Step 2 : Cloud Admin: Publish service in the catalogue

IBM SmartCloud Orchestrator % Administrator | () Help | About | Logout

Welcome Service Catalog  Service Requests Instances

Service Catalog >> All Categories ~ (| Search for a Service... Q

. 1 @
My Favorites Network Services My Service Requests %
i i i i Today | Since Yesterday | Last Week
The service offerings which you marked with These service offerings allow you to manage vl a
the label favorites. network services.
= ) E
& 3 in progress ]
() 5 pending
@ 7 successful
. . 2 failed
Storage and Backup Services 'K Customer Onboarding Services Q —
g . .
These service offerings allow you to manage B |Ei These service offerings allow you to manage
storage and backup services. customer onboarging services. Recent Activity

erver Provisioning Request (10673

©H
[1y)

Storage Request (1067396)

SAP Applications Network Request (1067395)

Development and Test Services =
. . Backup Request (1067394)
i These service offerings allow you to use ackup Request { TH6/33%)

applications on SAP.

These service offerings allow you to define Customer Onboard Request (1067393)

new development and test services. » Customer Onboard Request (1067392)

Customer Onboard Request (1067391)
Database Request (1067390)

Windows 7 Server Request (1067389)

Database Servers Software Installation

These service offerings allow you to add ﬁE These service offerings allow you to install

software on a server.

LDAP Server Request (1067387)

OEEECQCEOOQ@

additional database in an existing environment.
Manage My Service Requests...
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Step 3 — End User: Request the service —
Fully automated, standardized, with a simple and intuitive interface

IBM SmartCloud Orchestrator L Administrator | () Help | About | Logout

Welcome  Service Catalog = Service Requests Instances

Service Catalog »> SAP Appplications == Invoice Management on SAP B sAP Applications || Search for a Service... Q

; &
M Invoice Management on SAP My Service Requests ¢
ﬁ Today | Since Yesterday | Last Week
This service allows you to deploy a new application on
L SAP to manage invoices. - m—
Z 3inprogress |
) 5 pending
[ 7 successful
@ 2 failed p—t
& Your request has been submitted. Click on the link if you want to monitor the service now. - 28 Sep 2012 09:03 AM | ViewAll (n) % p———
Request Details Recent Activity
* Service name: | Specify a name.. 8 Invoice Managmenet on SAP Request
Service level:  [Gog E| @2 ioning Request
&) Storage Request
Silver ©® Network Request _
Bronze ® Backup Request )
B Customer Onboard Request
submit Gancel ©® Customer Onboard Request
@ Customer Onboard Request
@ Database Request
B windows 7 Server Requast

Manage My Service Requests...
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What is a Software Defined Environment (SDE)?

A new approach to IT service delivery, utilizing a programmable open standards-based
foundation as an enabler for cloud, mobile and other dynamic enterprise solutions

Non -Cloud
Applications

Open Industry APIs “

Resource Abstraction & Optimization

Software Defined Environment

orkload aware Optimizatic

2
@D
=
=
(@)
@D
U
o
=
—
=2
0]

SDE Characteristics

=*Open industry APl integration
encourages broad ecosystem of solutions
providers

=Workloads dynamically assigned to
resources based on app characteristics and
best available resources

sAnalytics-based compliance checking
reduces security exposure and business
risk

=Continuous optimization to instantly
address infrastructure issues and improve
response to business needs

»Proactive management of IT resources to
improve efficiency and control costs of
service delivery

Simple, Responsive, Adaptive
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Software Defined Environment Use Case Scenario: Delivery of Hadoop Service

Business Opportunity: New “Ad-fraud detection” application that uses real-time correlation of
transaction data with ad click log data

Service Development and Delivery: Using Hadoop service for correlation and log analytics
£ Time, Budget, Market Success >

. | - . | Scaled Out |
Rapid Prototype J Sandbox Limited Live J Service J

Next Feature

Deployment Configurations: Based on Cost, Performance, Security and Availability Requirements

BRONZE SILVER GOLD PLATINUM
Cores: 0/1 Cores: 0/1 Cores: 1/4 Cores: 8+/32+
Storage: 100M Storage: 50G Storage: 500G Storage: 5TB
Queries/Mo: 10 Queries/Mo: 30 Queries/Mo: Unlimited Queries/Mo: Unlimited
Support: Forum Support: Forum Support: Email/Forum Support: Help Desk
NIST LoA: 1 NIST LoA: 1 NIST LoA: 3 NIST LoA: 4
. VM SLAN . _ Server SLA:N . _ Rack _SLA:N . . AppliangeA Y
f W 5Node } 20Node | [  Availability 250 Node
Cluster Cluster Cluster Cluster

C C

a
Qo

iug

y _ 1
’
. /
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Orchestration of Software Defined Environments

Capture the software and infrastructure definition of workloads OASIS 3

Link software patterns to infrastructure patterns based on requirements TOSCA

Automatically orchestrate deployment and update of workloads on SDI : :
i__Node Node i

Enable and differentiate orchestration with analytics

- Diala /Vao’f’ / Dotz Node )
Wame Node, Data Node Wame Noade, Data Node
Lot Zacker Diata Node JJob Tacker Dita Node
Software Patterns >4 #os i

) Y/ Powesr VM /7 sso

Ay 205k XM*%- W& [(romer i
/ 7 Wh/_' 35% y Network ‘:. p
T K ST Power VM é T Power WM /7 sso

T Powver WM 7 sso

L @ 2
Infrastructure Patterns [y

o9 SO

rchestration and Optimization

Value: enables rapid and
continuous delivery of
diverse set of workloads with
agility and optimization on
programmable
heterogeneous infrastructure
leveraging reusable building
blocks

/ Resovrce Aostractions 7

Sortware Derined Sortware Derined Solrtware Defined
Comoute Network Storage
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Composable Patterns supporting different roles in the Eco System

. Flexible selection of
Y‘ deployment topologies
Y‘ Separation of concerns

. Integration of models delivered
Y‘ by different providers

Supported use cases from user

perspective:

* Import self-contained models from
application down to infrastructure

* Deploy fully refined models

* Import componentized models
with separation of application and
middleware/infrastructure

* Deploy applications with variable
selection of infrastructure
templates based on policies

* Deploy middleware/infrastructure
only patterns

« Edit or create new application or
middleware/infrastructure models
based on know Node- and

Capabilities

Single-ﬁode Webserver
Tier Template

=

Relationship Types 7

Middleware

Built by:
Company A

SugarCRM Template
Application

' Architect

Requlrements

/ \

CaPabIhtIES Capabilities

SingIg-Node Database N
MysaL

Tier Template

Scalable Webserver
Tier Template

Capabilities

HA Database
Tier Template

Mi

Built by:

Expert

Built by:
Company B

Company C

ddleware
Expert
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Example: Orchestrating an Infrastructure Pattern

OperatingSystem OperatingSystem = Flexible composition of patterns (re)using
“AIXOS” “Linux0S” . o
standardized building blocks

= Allows an ecosystem of content providers and

Server: ”Compute_A" Server: "Compute_B" Content reuse

arch: power : arch: x86_64 : “ ” i
pov Scaling X86_ Scaling = “Deployment workflows” dynamically created
memory: 20GB . memory: 2GB . -
Pollcy P0|ICy based on pattern and policies

Connects Connects

Volume: “STOR_A" Netvs./ork: NET_1
type: HIGH_IOPS type: LOW_LATENCY

size: 500GB security: L2
Capacity: 40

 GresteNetwork [name=NET_ L, ype=LOW_LATENCY secury=L2, Capaciy=40] -
SDN
 AddMembers [ netyork=NET_ node=Compute ANICL, Compute BNICY -
SDN
SDS
SDC
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Software Defined Environments and OpenStack Heat

Cloud Applications

Software Defined Environment

Workload Definition & Orchestration

Workload Definition

Orchestration, Optimization and Analytics

Software Defined Infrastructure

Software Software
Defined Defined
Compute Network

Software
Defined Storage

Virtualized Network

Virtual Storage
Layer Compute Resources

Heterogeneous

OS50 pmmmmmmmmm - -

b open st o

|
OASIS Tapology and Orchestration Speciication for Cloud |
Applcations (TOSCA) TC |
|
Software I :
| ]

Pattern

14
0ASIS ' [ ] [ ]
et — I compute compute
08515 Topologyand Orcestation Speciiaionfor oud |

|

|

|

|

Applications (T0SCA) TC
network storage

OpenStack
Heat

Infrastructure
Pattern

——

i
&
7 l \\‘
r M N\
v S v
.-.-.. openstack”
Compute Metworking Storage

Openstack Shared Services

Standard Hardware



Example for Modelling in SDE

SugarCRM two-tier deployment with scalable web tier

Single, self-contained
model

Including scalable
components

Building blocks for SugarCRM (TOSCA Node Types)

o <) o) = ) B

SugarCRM SugarCRM Apache PHP MySQL Virtual Load
Application Database Webserver Module Machine Balancer

27
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Generic Modelling Questions

» Declarative vs. Imperative — when to use what? Define and Describe best
practices

Definition of the Base Model for SDS, SDN and SDC
» What is the right granularity?
 How do we link Software Patterns to Infrastructure Patterns?

« Can we use more than one pattern engine and connect them via Regs and
Caps? If so, how do those engines interact?

How do we manage SLAs and NFRs in SDE

 How do we model and implement the autonomic behaviour of the SDE beyond
deployment?

Implications on the TOSCA standard? For example: Need for standardization of
eventing, signalling?

Imperative vs. Declarative approach wrt. NFRs and Policies?

,<Autonomic Managers” on various levels — how do they interact?

Where do we put optimization in the stack?
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Mobility, big data, analytics, social collaboration and cloud are creating a
new wave of business opportunities and IT challenges

IBMs open cloud architecture is based on emerging standards like
OpenStack, TOSCA

The Software Defined Environment (SDE) is composed of Software
Defined Compute (SDC), Software Defined Storage (SDS), Software
Defined Network (SDN) and an Orchestration component which allows to
fully programatically compose deploy and manage all the elements which
constitute the individual IT services.

Resource and Workload Orchestration in SDE enables rapid and
continuous delivery of diverse set of workloads leveraging reusable
building blocks

OpenStack Heat is an evolving orchestration engine for Software Defined
Environments

A new language called HOT based on the principles of TOSCA is
currently being created for Heat
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IT leaders are leveraging the transformational power of
cloud to balance optimization of existing systems and
Innovation

Drives need for continuous IT

optimization

Optimization Innovation

Fuels investments in

Innovation
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