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Hyper-Converged Infrastructure (HCI) - Grundlagen
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HCI mit Microsoft Technologien

Windows Admin Center
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Hyper-V (Storage Spaces Direct — S2D)
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TH-MAS
Microsoft HCl Rahmenbedingungen KRENN’

1+ Gbps uplink Start Sma"...

Minimal footprint

Just 2 servers minimum

(4 x SSD) or (2 SSD + 4 HDD) per server

No minimum processor and memory
1 x 10 Gbps network adapter
SATA, DOM, M.2

Made possible by

10+ Gbps Lightweight quorum
back-to-back Cloud, file share, or USB key

(no high-speed switch) No costly Withess VM Appliance

Nested resiliency

Withstand multiple failures Manfred Helber
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Microsoft HCl Rahmenbedingungen

Add servers

to the cluster Scale With your needs

Scale up, scale out

Up to 16 servers per cluster
Limited by rack and switch ports
Up to 4,000 TB storage capacity per cluster

Store all of Wikipedia in every language 50 times
With no downtime

Automatic VM load balancing

Automatic storage rebalancing

Add drives Manfred Helber
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Microsoft HCl Rahmenbedingungen
Hyper-V als Hypervisor

Run any Windows or Linux virtual machine that works on Hyper-V

WIﬂdOWS 10 == Windows Server 2012 6 . redhat o ) ubuntu DI'\’L::&LE'
Windows Server £ Windows Server 2008 65' lUSE (adebian &% CentOS
Windows Linux

Use any capable tool, you're the Administrator

~ Manfred Helber
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Microsoft HCI Rahmenbedingungen - S2D

Start with industry-standard servers
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Microsoft HCI Rahmenbedingungen - S2D

Insert additional drives to each server

L]
SSD
.
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Microsoft HCI Rahmenbedingungen - S2D

Fastest drives provide cache to accelerate the others

SsSD SsD SsD SSD SSD SSD
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Microsoft HCI Rahmenbedingungen - S2D

Faster —5: Slower

( i@ O PTA N EDC O» l‘ " INTEL' OPTANE

PERSISTENT MEMORY

Persistent Memory Non-Volatile Memory Express Solid-State Drive Hard Disk Drive
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Microsoft HCl Rahmenbedingungen - S2D KRENN

Why CaChe WriteS? Bursty, random, and possibly repetitive

IO from apps / virtual machines

v -V
Coalescence : - : -
Random 10 is hard for an HDD. Squeeze up to v v
5X more writes by coalescing them in software :
to minimize arm movement and use every v v

platter rotation effectively.

Absorb bursts

Writes may not happen uniformly over time.
Amortize spikes over quieter periods to keep
drives working steadily.

Just write once

Apps may overwrite data multiple times in
rapid succession. Reduce overall traffic to HDD
by only writing the “last” version.

Optimized “trickle” de-stage
from cache to capacity Manfred Helber
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Microsoft HCl Rahmenbedingungen - S2D KRENN

Why cache reads? ) )

Bursty, random, and probably repetitive
Flash is just faster reads by apps / virtual machines
Anything that's been read multiple times is s s -

likely to be read again. The faster you respond,

the faster the app proceeds, the more IOPS

you get.

Don't interrupt de-stage

Reading from HDD requires seeking and
settling, disrupting the optimized de-stage
from the previous slide.

First miss from capacity;
thereafter, read from cache
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Microsoft HCI Rahmenbedingungen - S2D

OR OR 55D S5D 55D 55D
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MVMe for Capacity e . = =L 55D for Capacity

NVMe for Cache S5D for Capacity

SSD SSD
» . k] -
OR OR
. . . . . . . . - b
NVMe for Cache HDD for Capacity SSD for Cache HDD for Capacity NVMe for Cache SSD + HDD for Capacity Manfred Helber
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Microsoft HCI Rahmenbedingungen - S2D

Storage Spaces

Three-Way Mirror

A 4 v

Cache l
A 4 A
B ._-.. ..-_. ....
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Microsoft HCI Rahmenbedingungen - S2D

Infrastructure high availability and resiliency

—

e

Distributed storage resiliency « VM live migration - Automatic failover < Access storage from any server




Microsoft HCI Rahmenbedingungen - S2D

Copy
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Microsoft HCI Rahmenbedingungen - S2D

Copy
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0 Handle two failures at once Manfred Helber
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Microsoft HCI Rahmenbedingungen - S2D
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Microsoft HCI Rahmenbedingungen - S2D

Nested two-way mirror Nested mirror-accelerated parity

Volume Volume

0,1,2,3... ‘ N
Mirror

Two-way mirror

Two-way mirror

VF Between servers ﬁ‘ VF Between servers ﬁ‘
]
1

1
Two-way mirror i Two-way mirror
Within server ! Within server

Parlty
Within
I I
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Microsoft HCI Rahmenbedingungen - S2D

Resilient File System (ReFS) Data Deduplication
Recommend for Storage Spaces Direct Highly optimized

v" Detect and correct corruptions v" Outside of IO path (post-processing)
v" Mirror-accelerated parity v Variable-size chunk store

v" Multi-threaded
Great features for Hyper-V
v" Faster VHDX creation / expansion Highly scalable
v" VHDX checkpoint integration v" Volumes up to 64 TB
v" Filesupto 1 TB
Learn more at aka.ms/refs

Learn more at aka.ms/dedup
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Microsoft HCI Rahmenbedingungen - S2D

Deduplication and compression for ReFS

" Up to Up to Up to
~dd 509 | 60% T1 90%

Documents, photos, ﬁ General-purpose Virtual hard disk
music, videos file server -t files, iso files, backup
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Microsoft HCI Rahmenbedingungen - S2D

E Up to Up to ' Up to
~Jdd 500 | 60% 90%

Documents, photos, ﬁ General-purpose Virtual hard disk
music, videos file server e files, iso files, backup
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Without deduplication and compression

- —  Get up to 10X more usable storage for free!
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Microsoft HCI Rahmenbedingungen — S2D KRENN®

Two options to build a S2D Solution

1 Build Your Own 2 Validated Partner Solutions Manfred Helber
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Microsoft HCI Rahmenbedingungen - S2D

Validated Partner Solutions for Validated Partner Solutions for
Windows Server 2016: Windows Server 2019:
Windows Server Software Defined Azure Stack HCI
https://Microsoft.com/WSSD https://Microsoft.com/HCI
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https://microsoft.com/WSSD
https://microsoft.com/HCI

Azure, Azure Stack Hub und Azure Stack HCI

Azure Azure Stack Hub Azure Stack HCI OS WS2019DC mit S2D
20H2

Azure Portal, API, 1aaS and PaaS Connected |

to Azure

Cloud compute, storage
and networking

Azure hardware Industry standard hardware

Hyperconverged compute, storage and networking
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Neuerungen fiir das Azure Stack HCI OS
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Was ist das Azure Stack HCI OS? et

Specialized host operating system

Latest Azure hypervisor with built-in software-defined storage and networking
Optimized for virtualization with reduced composition

Minimal local user interface, designed for remote management

Azure Stack HCI

2!l {English (United States)

Bl English (United States)

Getting ready

Manfred Helber
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Wie ist der Zusammenhang zwischen
Azure Stack HCI OS und Azure?

Natively integrates with Azure

Azure Resource Manager (ARM) resource represents each on-premises Azure Stack HCI cluster
Visibility in the Azure Portal and foundation for hybrid management

No fuss with agents or scripts - it’s built-in!

Azure Active Directory

Subscription

Resource Group

Azure Stack HCI
Resource Provider

by Microsoft

Azure Portal :

Manfred Helber
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Wie wird die Nutzung des Azure Stack HCI OS
abgerechnet?

Modern subscription billing for Azure Stack HCI

Predictable monthly fee covers cloud and on-premises together

Charged to your Azure subscription, like every other Azure service you use
Simple cost structure depends only on physical processor cores

Always up-to-date: new features through frictionless monthly updates
Guest operating systems and apps sold separately

Learn more at Azure.com/Pricing

10S$ / Core / Month

Manfred Helber
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Wie sieht der Support fiir Azure Stack HCI OS aus?

Azure Stack HCI is covered by Azure Support

New, dedicated team of experts to support the new Azure Stack HCI
q Access Azure Stack HCI self-help resources
2 Request technical support through the Azure Portal
“ Choose a plan that fits your needs, starting from $29/month

Learn more at Azure.com/Support
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Wie wird Azure Stack HCI OS verwaltet?

Admin Center (included) Azure Portal (included)
Edge-local, always available Cloud-based, highly scalable
-..7 ) .‘.\._.y. B cwe et " _..- '- ' ‘.. n =
v Initial set-up v Global visibility
v" Manage infrastructure v" Monitoring and security services
v Hardware management extensions v Request support
v" Troubleshooting v Billing
< Complementary and consistent >
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Welche Vorteile bietet die Option das neue Azure
Stack HCI OS uiber das Azure Portal zu verwalten?

Benefit from standard Azure Resource Manager (ARM) constructs

Categorize your clusters with Tags

Organize your clusters into Resource Groups

View all your Azure Stack HCI clusters in a single, global view

Leverage Azure identity access management (IAM)
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Hybrid Services fiir Azure Stack HCI OS

8 &

Policies

Assign Azure Policy
configurations to
hosts and VMs

Networking Recovery
Securely connect Protect VMs with
on-prem to Azure cloud backup and
virtual network site recovery
Already available

¢

Visibility

Natively register and
organize with ARM
groups and tags

Preview now

C

Billing

Pay for HCI through
your subscription,
per core/time

—

Support

Request technical
support through the
Azure Portal

Monitoring Expansion
Global view of Coming to US Gov,
metrics and alerts Azure China, and
for multiple clusters more regions *

Self-service

Delegate access so
other Azure users
can create VMs

A 4

In development

Quelle: https://myinspire.microsoft.com/sessions/4a50e354-b3a8-4d54-9d2a-9dc723ac1030?source=sessions
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Hardware fiir Azure Stack HCI OS

Customize hardware to suit your needs

Azure Stack HCI Catalog

gooot
intel) ] ““““
[= Gl

Choose processor(s) Choose memory
Compatibility and maximum Compatibility and maximum
determined by system determined by system

System
Motherboard, chipset, chassis,
power supplies, fans

= [

TR0

Host bus adapter Network adapter family Choose drives Choose networking
If required by drives With the same driver
Any size, speed * Any speed, ports !
(requires WS 2019 logo) (requires WS 2019 logo)
This exact combination, together with a representative selection of choices from the * Microsoft strongly recommends adhering to the solution vendor's compatibility
right, is what solution vendors must pre-validate in a multi-node hyperconverged matrix for device models. Compliance may be required to receive support from them.

configuration under sustained, heavy load in order to appear in the catalog.
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Stretched Cluster

Native disaster recovery with stretch clustering

Span an Azure Stack HCI cluster across two rooms, two buildings, or two cities

Sync or async storage replication, optional encryption, site-local resiliency

;rn Automatic VM failover ) F- .r,

Storage replication )

o

______________________________________________________________________________________________________________________________________________________

9 London Stretched hyperconverged cluster 9 Paris
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Schneller Resync

Resync duration for Storage Spaces Direct (shorter is better)

Average | 50th pct.

Windows Server 2019 24:32

Azure Stack HCI, version 20H2 m

Worst | 99th pct.

Windows Server 2019 45:06

Azure Stack HCI, version 20H2 09:06

Average results from internal testing, measured by applying a typical monthly OS patch Manfred Helber
under moderate-intensity I/O across several representative storage access patterns
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Extended Security Updates inklusive

Overview of Server Product Lifecycle

End of support means the end of security updates

Product release End of support
Mainstream Support Extended Support
5 years 5 years UL  Extended Support
CLCREAUCRAY  Ends July 9, 2019

* New features  Security updates

» Security updates » Non-security updates

+ Non-security updates Windows Server NIRRT st

2008 and 2008 R2  E YR ETR P AP0 Rl

https://support.microsoft.com/lifecycle 2018 2019 2020

Manfred Helber
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Azure Kubernetes Service on Azure Stack HCI

Windows Admin
Center/Arc
(Management
interface)
Azure Kubernetes Service
host (Management cluster) Kubernetes cluster (Target cluster)

- ——— — - - - - - \ W S - S S S S A . . \
) 1 |
1 | 1
) | I
[} 1 |
) | |
[} 1 :
: L API : W API |
[} MServer| | | Server Container||Container| | | Container|Container :
1 1
1 Pod !
1 ' Pod Pod Pod |
I Control | i T : : = !
: Plane Node | | (HA) C¢ntrol Plané Nodes < ] Worker Nodes ' :
H (Linux) : ' (Linux) | i (Linux or Windows) , |
I ity o b I g N N EEEENY == } e \I T, L » !
QR s> S ' R bt ——d il el et |
| = | s i s I s S e () S— B —  —
o b { — e |
IR A I A R I Y Y A ARk
1 VM VM | VM VM VM v Twvws o Tww . Twwm !
1 | 1
N e e e e T /

L] L] L] .

. . . . 4 node Azure

a = a = Stack HCI cluster

Y 1171/ /1 /Y
1 2 3 4
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Mogliche Implementierung fiir ein kleines
Azure Stack HCI OS Cluster

Two nodes

A AD

DHCP

(E jbii

2 x 10 Gbps

Azure Stack HCI (Preview) 0S5 Azure Stack HCI (Preview) OS

DNS
Windows Server

4 x NVMe S5D 4 x MVMe S5D

Manfred Helber
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Lizenzierung einer hyper-converged
Infrastructure mit Microsoft Technologien
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Windows Server 2019 Lizenzierung

Lizenzierung auf Basis der physischen Kerne (Cores) — Standard und Datacenter

Um lizenzkonform zu sein miissen alle physischen Cores lizenziert sein

Core

Prozessor

Mindestens
1 O 8 Cores/Prozessor

Mindestens 16
Cores/physischem Server

physischer Server



Sonderfall: Windows Server 2019 Datacenter
Azure Stack HCI RoBo Lizenz

Azure Stack HCI Micro-Cluster Basic

Variante der Windows Server Datacenter Lizenz fiir Azure
Stack HCI zertifizierte Systeme mit maximal 8 Kernen

Alle Windows Server 2019 Datacenter Features enthalten
— maximal 8 physische Kerne je Host erlaubt

Nodes aufrustbar bis zu je:

Bei Thomas-Krenn verfugbar! 1x CPU (2.2 Gh
8-Core)
64 GB RAM

24 TB Mirror (12 TB Nested-Mirror)
2x 10Gbit/s LAN (RJ45)

Preis inkl. 2x vorinstallierte Windows 2019
Datacenter Nodes
inkl. Windows Admin Center Extension

16 Port 10 Gbit-Switch Manfred Helber
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Storage Spaces Direct mit Windows Server 2019 DC

Windows Admin Center

I: 1l

Unlimited virtual Windows Server Use Rights*

\# - EA

SDS SDN

Hyper-V (Storage Spaces Direct — S2D)

@ Validated partner hardware for S2D

* on licensed Hosts only

Manfred Helber
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Azure Stack HCI Host OS

Windows Admin Center

I: Il

no virtual Windows Server use rights included

N# - Ea

SDS SDN

Hyper-V (Storage Spaces Direct — S2D)

@ Azure Stack HCI (Validated partner hardware for Azure Stack HCI OS)

Manfred Helber
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Wie werden unter Azure Stack HCI OS VM
Nutzungsrechte lizenziert?

As little or as much Windows Server as you need, like other HCI platforms

.. .. el g g g e g
N N N N N N A
{ .. .. sl sl g g g g g
N N N N N NN A
What you want to run: What you want to run: What you want to run:
Linux applications A few Windows Server roles Unlimited Windows Server
Open source software or applications roles or applications
What you buy: What you buy: What you buy:
Validated OEM HW Validated OEM HW Validated OEM HW
+ + +
Host: Subscription Azure Stack HCI Azure Stack HCI Azure Stack HCI
+ + +
Guest: Perpetual Nothing else from Microsoft Windows Server 2019 Standard(s) Windows Server 2019 Datacenter

”””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””””” Manfred Helber
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Zwei Optionen fiir HCI mit Microsoft Losungen

Option 1 Option 2

CD C) Connected to Azure (erforderlich)

: Connect to Azure hybrid services (optional)
(-JT Ly <_4T IL)

EI Windows Admin Center

Windows Admin Center
®
Q
SDS SDN

SDS
Hyper-V (Storage Spaces Direct — S2D) SDN Hyper-V (Storage Spaces Direct — S2D)

B
<

Windows Server 2019 Datacenter Azure Stack HCI OS (20H2)

@ Azure Stack HCI (Validated partner hardware for S2D) @ Azure Stack HCI (Validated partner hardware for Azure Stack HCI OS)

Manfred Helber
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Azure Stack HCI

Inspired by its popular predecessor and namesake...

Previous “Azure Stack HCI” New Azure Stack HCI
Reference architecture and validation Purpose-built product offering
program using Windows Server from Microsoft Azure
> > o S
: 7
2019 2020

= >

Manfred Helber
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Losungen von Thomas Krenn fiir Azure Stack HCI
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Einsatzszenarien fiir Microsoft HCI

% H QO =

=

Branch office  Virtual desktop  High-performance Trusted enterprise Scale-out General-purpose
and edge infrastructure SQL Server virtualization storage Kubernetes

Manfred Helber
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Losungen von Thomas Krenn fiir Azure Stack HCI

> 2 9 @

Thomas-Krenn.AG S2D Micro-
Cluster (V1.0)

Scale

2 nodes

Single Node Data

CPU: 8-16 cores (Intel)
RAM: 128 GB

Raw storage: 16TB to 64TB
Storage type: SDD + HDD
Network speed: 10 Gbit

e o dartes b s

Bl TH MAS - -
NFEWN I' . ==

Webinterface der Windows Admin Center Extension Azure Stack HCI Micro-Cluster - in Basic und Advanced
Version verfugbar
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Losungen von Thomas Krenn fiir Azure Stack HCI

)
_ | [

> 22 90 (&)
Thomas-Krenn.AG S2D Series Thomas-Krenn.AG S2D Series
RI2212 (v2.0) RI2224 (v2.0)
Scale Scale
2 to 4 nodes 2 to 4 nodes
Single Node Data Single Node Data
CPU: 16-56 cores (Intel) CPU: 16-56 cores (Intel)
RAM: 64GB to 1TB RAM: 64GB to 1TB
Raw storage: 2TB to 144TB Raw storage: 2TB to 92TB
Storage type: NVMe + SSD + HDD Storage type: NVMe + SSD Manfred Helber
Network speed: Up to 100Gb Network speed: Up to 100Gb
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Losungen von Thomas Krenn fiir Azure Stack HCI

¥ = § 9 ¢
%> =2 9 0 O
Thomas-Krenn.AG S2D Series Thomas-Krenn.AG | S2D Series
RI2424 (v2.0) AMD RA2224 (v2.0)
Scale Scale
2 to 4 nodes 2 to 4 nodes
Single Node Data Single Node Data
CPU: 16-56 cores (Intel) CPU: 16-128 Cores (AMD)
RAM: 64GB to 1TB RAM: 64GB to 1TB
Raw storage: 2TB to 288TB Raw storage: 2TB to 92TB
Storage type: NVMe + SSD + HDD Storage type: SSD
Network speed: Up to 100Gb Network speed: Up to 100Gb Manfred Helber
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Vielen Dank!
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