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What is
CloudStack?

Apache CloudStack is a scalable, multi-tenant,
open-source, purpose-built, orchestration
platform for delivering turnkey
Infrastructure-as-a-Service environments.
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How to Build laaS
Tooling Tooling
CloudStack API
Apache CloudStack

Choice of Hypervisor (KVM, VMware,
Xen, OVM, XCP-ng)
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MULTI HYPERVISOR

VMware Xen Server KVM XCP ng Bare Metal Other

INFRASTRUCTURE

Compute Networking @ Storage gnk:;—:qsetes @ g:s:\::r)y&

Infrastructure Integrations
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Why
CloudStack?

Integrated end-to-end laaS product

e Narrow scope/easy integration

e Proven at scale, widespread adoption (j,: (- ,

e Rapid time to value ( . r

e Low implementation & operational \ (
costs (

e Truly multi-tenant : m

e User-led, development community,
governed by Apache

e Free and open-source

www.linbit.com | www.shapeblue.com
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CloudStack
Use Cases

* laaS/Cloud Provisioning

* Private Cloud Management

* Telecom Cloud Services Provisioning
* Test and Dev Environments

* Disaster Recovery

* High-Performance Computing

* Data Storage and Big Data Analysis

* Service Provider

* CI/CD Pipelines

* Hybrid Clouds

* Sovereign Clouds

www.linbit.com | www.shapeblue.com
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Key CloudStack Features

User self-service
* Web Ul, command line, REST-based API
* Multi-tenant

* Hypervisor-agnostic : @
* XenServer, KVM, VMware, OracleVM, Hyper-V, ® 2
XCP-ng Z A
* Support for Kubernetes clusters ) 2
* Enterprise-grade tenant Virtual Networking model ; o
& 2 2 2

Scalable architecture

e Support thousands of hosts and virtual machine
guest

* Largest known production cloud 35k+ physical hosts
High availability

* Configurations that provide automatic failover for
virtual machines

|
|
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CloudStack & Kubernetes l
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Selected CloudStack Users
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Apache CloudStack — a True
Open-source Platform

e ASF: Proven record in building some of the

worlds most used software platforms X

Easy to use l\'g &)

No dependency on vendor roadmap
Decrease TCO &

e No license IP restrictions for your laaS
e No vendor “lock-in”
e Reduced cost-at-scale "2 Quick to deploy

User-driven dev community = '

> active community
4

Completely. EI
)

SOFTWARE FOUNDATION

www.linbit.com | www.shapeblue.com
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An Active Community

CloudStack 4.18, released March 2023

CloudStack 4.18 — headline new
features

Edge Zones Allowing CloudStack orchestrated
environments to be deployed to the edge

SDN Integration — Tungsten Fabric  Use CloudStack to build complex
software-defined networks

CloudStack Autoscaling Allow users to scale-up and scale-down
according to demand

Managed User-Data Allow users to build libraries of host
post-deployment configurations

Two-Factor Authentication Allow use of any 2FA provider

Framework

www.linbit.com | www.shapeblue.com
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An Active Community

CloudStack 4.18, released March 2023

CloudStack 4.19- headline new
feature

VNF Appliances Deployment and management of virtual
network appliance

Hypervisor agnostic DRS Automatic workload placement and
balancing across any hypervisor type

Object Storage Framework Access to any S3-compliant Bucket
through a single API

DRaaS Easily offer DRaaS services based on
CloudStack

KVM Import Easily import KVM VM’s as CloudStack
Instances

www.linbit.com | www.shapeblue.com
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An Active Community

CloudStack Collaboration Conference - 2023

Become part
1) of the open-source
- cloud power!

cloud

STACK

COLLABORATION
CONFERENCE

® 23-24 November
® Paris, France
® cloudstackcollab.org

‘ - AR
P . |

November 23-24, 2023 | Paris, France Register Now

www.linbit.com | www.shapeblue.com
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Developer Automation
) eCommerce Platform :
Tooling Tooling
CloudStack API
Apache CloudStack

Choice of Hypervisor (KVM, VMware,

Xen, OVM, XCP-ng)

Compute Storage

www.linbit.com | www.shapeblue.com
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LINBIT helps you with

Protect Your Data Keep Your Services Always

'
You will keep your data, no matter how Q On
precarious the situation — hardware failures, b |
drives, servers, data centers, or even | —_—- —!
ransomware.

Shape Your Destiny y
ak

Exceed with Best Performance

www.linbit.com | www.shapeblue.com
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Protecting Data by replication

FILE SYSTEM

BUFFER CACHE

DRBD

DISK SCHED

DISK DRIVER

DISK

RAW DEVICE

NIC DRIVER

SERVICE

FILE SYSTEM

BUFFER CACHE

RAW DEVICE i
URBD

TCP/IP s
DISK SCHED
NIC DRIVER DISK DRIVER

| |

Nic www.linbit.com | www.shapeblue.com
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DRBD Roles: Primary & Secondary

replication
3 Secondary

www.linbit.com | www.shapeblue.com
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DRBD - multiple Volumes

e consistency group

replication

M Secondary

www.linbit.com | www.shapeblue.com
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DRBD - up to 32 replicas

* each may be synchronous or
async

Secondary

Secondary

vlinbit.com | www.shapeblue.com
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DRBD - Diskless nodes

* Intentional diskless

. disks can fail SOEONE N

Secondary

v.linbit.com | www.shapeblue.com
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Protect Your Data Keep Your Services Always

{'
G| &
“n The data might be worthless if your
— T services can not access them. eeg your
a

business running, no matter how bad the
universe treats you.

Exceed with Best Performance

Shape Your Destiny y
ak

www.linbit.com | www.shapeblue.com
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Keep Your Services Always On

< > | Failover Cluster Containers
w . Corosync/Pacemaker
w . drbd-reactor/promoter

@ laaS Clouds

Virtualization
@ ES

www.linbit.com | www.shapeblue.com
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Types of applications

oD Transaction Processing Analytic Processing

w . Oracle DB . DB2Warehouse

w . PostgresQL . And similar read intensive workloads
. MariaDB . BigData, Map-reduce

w . Message queuing systems .

Al/ML training data

www.linbit.com | www.shapeblue.com
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Protect Your Data

Keep Your Services Always

@On

Shape Your Destiny P Exceed with Best Performance
You must trust the software you select to
protect your data and services. Stay clear

4

of a vendor-lock-in-trap. Open Source is
the ultimate form of trust between LINBIT
and you.

www.linbit.com | www.shapeblue.com
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Leading Open Source OS based SDS
COMPANY OVERVIEW BUSINESS MODEL
° Developer of DRBD and LINSTOR ° Support Subscriptions
* 100% founder owned * YUM/APT package repositories
L
* Offices in Europe and US unean o} w & * three SLAs
ey e E * Open Source Software THE
* 40 experienced Linux experts S X N LIN UX
® Gy N * GPL, Apache L FOUNDATION
* Partner in Japan: SIOS ¥ ‘
7 CLOUD NATIVE
L d COMPUTING FOUNDATION
REFERENCES SOLUTIONS
—— e — LINBIT SDS
= m—— o9
= #=mgime ONrT L
N\ Perfectly suited for SSD/NVMe high performance storage

f sMBCEEEES  COMCAST L - -Systems: -

LINBIT HA, LINBIT DR

- ™ —c Market leading solutions since 2001, over 600 customers
= |QVIA &51SCHAFER :
Ideally suited to power HA and D&/WWI?BBH’?T%\R/W shapeblue.com
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LINBIT helps you with

Keep Your Services Always

@On

Protect Your Data

Shape Your Destiny P Exceed with Best Performance
Whether you invest in server hardware or
cloud infrastructure, be assured that your

4

services get the best performance in
accessing your data under the constraints

www.linbit.com | www.shapeblue.com
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Why is LINBIT SDS so fast?

—— In Kernel data-path Layout at volume allocation
— « Reduce number of context switches + All participating machines have full replicas, which
— + Saving on CPU/memory resources machines participate determined when creating a
— Minimal | for block-10 i volume.

inimal latency for block-I0 operations * Be faster at 10 submission time

u d « Optional load-balancing for READs . Saving on CPU/memory

Hyper-Converged

Very well suitable for hyper-converged deployment
* Reduced network load for reads

* Reduces latency
+ LINBIT SDS’ Low resource consumption leaves most

of CPU and memory for workload. About 0.5% of a
single core are consumed by DRBD under heavier 10
load (measured with an analytics DB)

/a Build on existing components
Pl n * DRBD, LVM, ZFS, LUKS, VDO, ...

0 _r0
oJ%E

+ Help day2 operations by leveraging on the
opera tion teams prior knowledge
+ Build on the shoulders of giants

www.linbit.com | www.shapeblue.com
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Where are the IOPS numbers?

— 22 Million IOPS 25 Million IOPS
— + November 2019 + March 2023
- — * 12 nodes x86 (Intel) * 3 nodes ARM (Ampere)
— + 25Gb network (Intel) * 100Gb network (Mellanox)
u u * Intel SSDs + Samsung SSDs

* Blog post + Complete paper (21 pages)

/2 Concrete results heavily depend...
Pd n + On the storage devices (NVMe-SSDs, PMEM)

« HCl, workload and storage device co-location
+ Network switches and NICs
+ CPU single core performance

www.linbit.com | www.shapeblue.com
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Next Steps

)ReBD | prBD

+ TCP transport multi-pathing
* TLS encryption
+ RDMA transport updates

+ Improvements to handling I/0 timeouts

LIN®STOR | LiNsTOR

+ Better handling of failing backing storage devices

* Prioritize LINSTOR control network traffic over bulk
DRBD traffic

+ Improvements with clusters with many thousands of
storage resources

LINSTOR Driver for CloudStack

+ Supported Hypervisors: KYM and XCP-ng

+ VM snapshots (in addition to volume snapshots)

+ Optional copying of snapshots to secondary storage
+ Network switches and NICs

+ Provisioning by copying in addition to provisioning by snapshots

www.linbit.com | www.shapeblue.com
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Contact Us

Shape

.BIT Blue
sales@linbit.com eursales@shapeblue.com
www.linbit.com www.shapeblue.com
Linbit HA-Solutions GmbH ShapeBlue
Stiegergasse 18 3 London Bridge Street
1150 Vienna, Austria London SE1 9SG, UK
Linbit USA, LCC ShapeBlue USA
8100 SW Nyberg St. Suite 200 800 West El Camino Real, Suite 180
Tualation, OR 97062 Mountain View, California, USA
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