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Agenda

 Cloud
e VMware

 OpenSource: Apache Cloudstack
— Functions
— Network-Options

* Functional Comparison
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IAAS — PAAS — SAAS

_ Traditional
) i ~_____Workload

Infra owns availability

Virtualization
API )
Complex Packet Filters

Elasticity Scale High cost

Self-service

Gold-plated
Multi-tenancy Infra

It is possible to realize some of the benefits of IAAS for traditional workloads
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Cloud - Recap 2

New-style
Workload

Agility Application owns availabi

Virtualization

API High bandwidth

Elasticity Low cost Distributed

Self-service

L3 Cookie cutter
Multi-tenancy

These classes of drivers (IAAS and new-style workloads) are highly
complementary and therefore most new-style applications operate on IAAS
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Cloud - Recap 3

Scale Redundancy helps a little

“At scale, everything breaks” *Bugs in failover

- Urs Holzle, Google mechanism
Server failure comes from: 0 *Incorrect configuration
° 70% - hard disk 0 * Protocol issues such

° 6% - RAID controller

> 5% - memory as TCP back-off,
0 © 18% - other factors timeouts, and
. . . . Effectiveness of network -
0 Application can still fail for redundancy in reducing spanning tree
Annual Failure Rate of servers other reasons: failures reconflguratlon
° Network failure Phillipa Gill, Navendu Jain &
Kashi Venkatesh Vishwanath and o Nachiappan Nagappan, Understanding
Nachiappan Nagappan, Characterizing Software bu_gs Network Failures in Data Centers:
Cloud Computing Hardware Reliability, ° Human admin error Measurement, Analysis and
SoCC’'10 Implications, SIGCOMM 2011
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Cloud - Recap 4

Reliability Strategies

Cloud workloads

Traditional-Style New (“Amazon”) Style

Reliable hardware, backup Tell users to expect failure.

entire cloud, and restore for Users to build apps that can

users when failure happens withstand infrastructure
failure

Both styles of workloads must run reliably in the cloud
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Reliability Styles

Traditional workload Cloud workload
Link aggregation VM backup/snapshots
Storage multi-pathing Ephemeral resources
VM HA, fault tolerance Chaos monkey
VM live migration Multi-site redundancy
s T rd Y
| Expect reliability. Back-up entire | Expect failure. Design app for failure.
cloud. Admin controlled failure Self-service failure handling
handling Think Amazon Web Services
. Think Server Virtualization Y, \ y
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VMware Products

Produkte »

Virtualizierung von
Rechenzentren und flr
Cloud-Infrastrukturen

Management von
Rechenzentren und Clouds

Cloud-Betriebsmanagement

Dezktop- und
Anwendungsvirtualizierung

Horizon (mit View)

Verwandte Themen

Software-Defined Datacenter

Virtualisierung

vCloud Suite vCenter Operations Horizon DaaS Cloud Computing
. Management Suite )
Computing Mirage End-User Computing
vSphere vCenter Operations

v5phere with Operations
Management

Netzwerke und Sicherheit
NSX

Storage und Verfligbarkeit
Virtual SAN

vCenter Site Recovery
Manager

v5phere Data Protection
Advanced

Virsto

v5phere Storage Appliance

Infrastructure as a Service

VMware vCloud Hybrid
Service

Manager

vCenter Configuration
Manager

vCenter Hyperic
vCenter Log Insight
vCenter Server
vCloud Director

Cloud-Automatisierung

vCloud Automation Center
vCenter Orchestrator

IT-Business-Management

IT Business Management
Suite

IT-Benchmarking

Perzonal Desktop

Fusion

Fusion Professional
Workstation

Player Plus

Kostenloze Produkte

vSphere Hypervisor
vCenter Converter
Compliance Checker far PCI

VMware Compliance Checker
flr vSphere

Capacity Planner

Infrastructure Planner

Virtualisierung von
Enterprise-Anwendungen

Branchenldsungen

Ldsungen fur kleine
Unternehmen
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VMware Development

e« ESXI 5.5
vCloud Suite
The First Step to a Software-Defined Data Center Architecture
« vCenter

Management and Automation

e Cloud ST SaT— GE—
Director

Automation Center Management Suite Management Suite

Storage and Availability Compute Network and Security

vCenter vCloud
Site Recovery Manager Networking and Security
: vSphere
L Virtual SAN J NSX J

B vCloud Suite
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VMware at RRZK: Growth
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And again new

VMware vRealize Offer

vRealize Suite
ITBM STD
Log Insight
vCAC Adv/Ent
vCOps Adv/Ent

vCloud Suite ED:‘

Per CPU Per CPU and OS5I (hard bundls)

vRealize Operations
Insight

Log Insight
vCOps ADV for vSOM

vSphere with
Operations

Management

Per CPU (hard bundis)
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vRealize Suite

= For vCloud Suite customers — extend
management beyond vSphere

vRealize Operations Insight

one solution for performance
management, capacity
optimization and log analytics
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And the end of the vCloud
dreams ?

= (Yo | |a®s
Emailas  Vimiware BeDBE s =
My ViMware
o Y & o d
17.02.15
17:04h Important Notice: vCloud Director and vCloud
Networking and Security End of Availability

Dear Valued Customer,

VMware is announcing the End of Availability (EOA) for the
VMware vCloud Director® and vCloud® Networking and
Security™ products as of the release of vCloud Suite® 6.0.
This letter serves as a final notification for both products, as
neither will be available as a standalone offering (announced in
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VMware Pricing

vSphere Enterprise Plus

* per socket Invest

 ca. 1800 €

 Per socket S&S /year

« ca. 450¢€ (150 sockets = ~70000 €)

For 2-socket M620 blade, 3 Jahre S&S
e ca. 6300 €

Hardware ca. 5500 €

4 times overcommitment gains10000 € !
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* vMotion
« HA
 Heterogeneous GuUests (caveat MS-Licencing)

* Import of VLANS

» Distributed vSwitch
NSX: virtual Networking

 LDAP-Integration
« Templates

* MISSING:
easy to use Self-Service Function
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Comparison with other Solutions
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Unterstutzung physikalischer CPUs pro Lizenz
Managed OSE's pro Lizenz

Lizenz fir Enterprise Operations Monitoring und
Management der Hosts, Guest VMs und Application
Workloads. die innerhalb der VMs laufen

Lizenz fur Private-Cloud-Management-Fahigkeit

Maximale Anzahl logischer Prozessoren pro Host
Maximaler physikalischer RAM pro Host
Maximale Ausahl aktiver VMs pro Host
Maximale Anzahl virtueller CPUs pro VM
Maximaler virtueller RAM pro VM

Maximale Anzahl physikalischer Hosts je Cluster
Maximale Anzahl der VMs je Cluster

Virtual Machine Snapshots

Application Load Balancing for Scaling-Out
Application Tiers

Bare metal deployment of new Storage hosts and
clusters

Virtualization of USB Devices

Live Migration of running VMs

Live Migration using compression of VM memory
state

Maximale Anzahl der Nodes pro VM Guest Cluster
Maximale Anzahl virtueller SCSI HDDs pro VM
Native 4K Disk Support

Hot-Shrink Virtual SCSI Hard Disks for running VMs

Flash-based Read Cache

Flash-based Writeback Cache

Automated Tiered Storage between SSD and HDD
using commodity hard disks

Storage Encryption

VMware vSphere 5.5 Enterprise
Plus + vCenter Server 5.5

1

unlimited

Nein, separate Lizenz uber
vCenter Operations Manager
oder Upgrade auf vSphere mit
Operations Management et
eifoiderlich

Nein, Private-Cloud-
Management-Fahigkeit
erfordert eine Lizenz fiber
VMWare vCloud Suite.

320

4TB

512

64

1TB

32

4000

bis zu 32 Snapshots pro VM
Nein, erfordert die Versionen
vCloud Network and Security or
dei vCloud Suite

Nein

Ja, via USB Passthrough support

Ja, (limited to 4 concurrent
vMotions per host when using
1GbE network adapters and 8
concurrent vMotions per Host
when using 10GbE)

Nein

5

60 (PVSCSI) 120 (Virtual SATA)
Nein

Nein

Ja, aber nur bis max. 400GB des
Caches pro virtueller Disk / 2TB
zusammengefassten Caches
pro Host fur alle virtuellen
Disks

Nein

Nein

Nein

Microsoft Windows Server
2012R2 + System Center 2012 R2
Datacenter Editions

2

unlimited

RHEL6 KVM (It. Redhat
Webpage)

Ja, im System Center 2012 R2
enthalten

Ja, im System Center 2012 R2
enthalten

320 4096
4TB 64TB
1024

64 160
1TB 27TB
64

8000

bis zu 50 Snapshots pro VM

Ja, Uber System Center 2012 R2
VMM

Ja, Uber System Center 2012 R2
VMM

Ja, via Remote Desktop
connections

Ja (unlimited concurrent live
VM Migrations)

Ja

64
256 (Virtual SCSI)
Ja
Ja

Ja, limitiert auf his zu 160
physikalische Disks und 480TB
gesamter Kapazitat

Ja

Ja

Ja, per BitLocker

Universitat zu K6In
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.Smarte Cloud Losung. OpenSource!
MSichere @lolid:InfrastriktlidimlVittelstancls
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Agenda

 OpenSource: Apache Cloudstack
— Functions
— Network-Options
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AK-ZSYS 2011

AK-ZSYS 2014

4 Opensource-Cloud-Products

OpenNebula.org . ypc-oriented

The Open Source Toolkit for Cloud Cemputing

» Toolkit, HPC, roll
openstack e your own cloud

 Mid-to Hi-End,
cloudstack g smaller footprint

open source cloud computing
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Openstack Architecture
JGWDG

Architektur

Dashboard | Horizon

Neutron
Network
Provide
@ network
cunnfzc:mly Com pute 5%{:: ;:rl:sk
Block |— for Brovid
Storage Provides Auth for
Auth for
u \ \ Frovides
. ~— % Auth fo — e
Cl n d er Pﬁmdrsf hittp:/fwww.solinea.com

Thanks to
Keystone Piotr Kasprzak (GWDG)

Identity
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Openstack Lo

OpenStack End Users

™
N
)
k=)
(s
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Apache Cloudstack

_‘ cloudstack
* Open Source .

- Apache Software License

- Top Level Project in the Apache Software
Foundation since April 2013

Open Source since May 2010
In production since 2009

Multi-tenant cloud orchestration platform

Turnkey platform for delivering laaS clouds
Over 200 commercial deployments: private and public
Full featured GUI, end-user APl and admin API
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CloudStack Architecture

a

User Interface Developer API

Administrator End User Console Amazon*

Availability and Security Image Libraries

snapshots LB HA Monitoring
Application Catalog

Dynamic Workload Management Custom Templates

Integration API

Resource Management Sseriling Sye [E8s

Servers Storage Network

Service Management (Metering, Accounts, etc.)

Virtualization Layer

Operational Integration
(OSS/BSS, Monitoring, Identity Management, Etc)




Vokabulary ...

pristine
fresh, clean, and unspoiled
to expunge
To eliminate completely; annihilate.
curmudgeon
An ill-tempered (and frequently old) person full of stubborn ideas or opinions.
ephemeral

Ephemeral things are transitory, existing only briefly.

... prior knowledge

VMware-player, Netcfg vSphere chaosmonkey
Cenlos Ubuntu
ec2/s3 ajax ESX5i mysql
. udev kvm iptables
maven java
ruby ovs-vscll
bretl ebtables ison
S0ap rest
cloudmonkey xml
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Cloud Infrastructure Overview -
Summary

One or more hosts grouped into a
cluster

One or more clusters grouped into

a pod
. Management
One or more pods grouped into a Server

Zzone

One or more zones controlled by
one management server

Secondary
Storage

MySQL
Cloud_db

Primary
Storage W, Zone

\_ Cluster v,

_J
5 Pod )

\




Management Server Managing

Multiple Zones

Stack

f’
Data Center

1

Managem
ent
Server

>

€==

N r[};ﬁa_ﬂnntar_ﬁgﬁ
m!-n ODantar N

Data Center 3

+====> 70ne 4

™

Single Management
Server can manage
multiple zones

Zones can be
geographically distributed
but low latency links are
expected for better
performance

Single MS node can
manage up to 10K
physical hosts.

Multiple MS nodes can be
deployed as cluster for
scale or redundancy




Management Server
Deployment Architecture

Single-node Multi-node
Deployment : Deployment
: Manage
U AP : | ment —
ser | User API Server
Manage g > : € >
ment X Load
Server N ! Balancer
Admin API | Admin API Manage
D Jm— ! <> ——  ment
: Server
_ 4
g N > MS is stateless. MS can be
deployed as physical server or
VM
: Infrastructure
Inérastructure > Single MS node can manage up Resources
esSources to 10K hosts. Multiple nodes can
be deployed for scale or
redundancy




Small-Scale Deployment

192.168.10.3 192.168.10.4

Management
Server
Primary Secondary
Storage Storage
NFS Server
Public IP
62.43.51.125 192.168.10.0/24
Internet
Layer-2
Router & Switch

Firewall

14

Computing Nodes 192.168.10.10 to 192.168.10.13




Large-Scale Redundant Deployment

Internet Internet
= = [ |
'|‘ .I.
.-\ ,-9 Layer-3 switches with firewall ;\ ’-»
"l\' . modules "l\I
== -
== — 4 = =

—

Management
Server Cluster

Layer-2 switche

Computing Nodes

\\ WITT
Secondary

Secondary Storage
Storage Servers

Primary Storage Primary Storage

Primary
Storage Servers

\ WIT
Secondary
Storage

Primary Storage

Primary Storage

Cluster 1
Cluster 2

SR
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ol File Share
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9090
CloudStack CloudStack MySQL =S
Mgmt. Server ¢ ’ Mgmt. Server (Master) E
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A
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Secondary vCenter XenServer

Storage

Virtual
Router
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Time for a , Reward"
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Demo in Preproduction

» deploy W12KR2 and Centos6.5 Guest
« To be continued...
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: Dell M1000e Dell M1000e
SChemazeIChung mit 10 blades (1) mit 10 blades (2)

Investitionsplanung
ant143c-072010 t

MGMT IF
C:\Users\ckadm\Documents\ant143c-072010\

geplante komponenten.VSD
Version 1.5
CK, 08.08.2012

—

1G
MGMT IF

Interconne
ct zu Dell-
KVM-
Swicth

Interconne
ct zu Dell-

VM-
Swicth

fr— 1! | > |
nx5000-rzkj- nx5000-rzkj-2
(45 von 43 ports belegt) (45 von 48 ports belegt)

1x CATS

Cc95k-rzkj-1 100M/1G
MGMT IF

SVC-Cluster

100M/1G
MGMT IF

2x10GE

L[ 4xFC2G

2xFC8G

+

1x 10GE

Backend
Storage | SVC-Cluster 2

: | 4xcaTs 2x CATS
c95k-rzkj-2 ._ rhﬂgmﬁ Mé?ﬂ'w
StorwizeV7000 Nseries
(Block-Device) (NAS-Filer)
SAN-Infrastruktur DCE-Infrastruktur

Bereich Universitatsweiter Service

Abteilung Systeme . . ..
Claus Kalle Universitat zu KoIn

27.03.2015 ZAIK/RRZK

UKLAN
Backbone

(((((

Chassis 2

VVSS 1440

LAN-Infrastruktur
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Cloudstack technical Features

« Guest Migration (,vMotion*), Guest Console

« Snapshots (cold)

« Templates (the >Menu<)

e Multi-Hypervisor (KVM, XEN, VMWARE, HYPER-V, ...)

« Multistorage (primary - nfs, rbd, clvm, Gluster,
secondary — nfs, smb/cifs, S3, swift), ?VSAN?

 HA-feature

« Firewall, Load-Balancer appliances

« Private Networking (VPN)

« Appliances (F5, Netscaler, ...)

« Plugins (openvswitch, ...), SDN, isolated+shared networks
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Cloudstack marketing features

* Multi-tenant

* Multi-Hypervisor

 Well documented, release process

* API (special and Amazon campatible)
 Dashboard

« Roadmaps available

« Support available (in US and GB)
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General CloudStack Best
Practices (!)

« A staging system that models the production
environment is strongly advised. It is critical if
customizations have been applied to CloudStack.

« Allow adequate time for installation, Proof-of-
Concept (POC), and learning the product. Allow at
least 4-8 weeks for a POC to work through all of
the integration issues. It takes months to gain
confidence with CloudStack and related
technologies.
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Cloudstack Ne

FPublic

Guest
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Client

~Internet
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Cloudstack Networking

 Basic: use ebtables to seperate
guest traffic on same broadcast

domain
« Advanced: use VLANSs or VNIs to

seperate guest traffic
- VLANSs are rare&precious (network dept.)
- VNIs are disposable good (>4096)
- VNI Usage requires tunnels (GRE, VXLAN)
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CS Advanced Networking
Example 1 VLAN for Guest Separation

.

134 8512810

dCsmagr

Public
VEAMN 84T vmwaresvs 5470
134 .95 109.128/28

W 134,95 108,129

134.85.108.146 134.85.108.129

[134.95.109.140 134.95.109.139 [124.95.10913F
134,05 100, 138-142 5GE disk Pint Pinl
. xqawﬂz . -2
i-232 i-234 i-235
Guest ;
VAN 649 vmwaresys, 49,20 1011236
10.1.1.0024
r-233
Management Pingl Finegt
untagaed,"i Network” untagged.0 172.17.111.130 172.17.111.117 |1?21?111n
17217 111.0/24 Fingl
GWATZA7.111.1 172.47.111.77 172.17.111.78 172.17.111.127
172 17.111.1150-138 Fingt
vmnodetd vimnodeg5s
_k-.ﬂ-m -k'.‘,-m 5‘231
Storage
VAN 849 8490 17217111222
172171110024

GWAITZT.1111
TT2AT.210-230
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CS Advanced Networking -

Example 2 VLAN for Guest Separation
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134,55 128.x

Public

WLAK 14E0

134,95 142 18028
S 134 96 106 120G
134,85 108 138147

Fmgha
134,95 1001448
r-& rx

Guiegd, jsglated
VLAM 1450-1450
10.1.1.0:424

watdLANT45410 11171 jala-internal VLANT 450192 168 4 240

vmnodess  wmnodasT voEnter

Management

intapged, vl Mebwark®, untapged.o I“TE‘ 17111 .3 I‘\?? 1711166 TFEAT A1 205 TFEAT 1A |
AFEAT 011 Q24

GWITEIT I I1T"E.1'|".1 11.77 |1T"E.1'|".1 11.748 F

TFZAT AN N30

ckials ckjals

CHhers
JALT, JAWS,
ghared, DHCF noDHCP

Universitat zu KoIn
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-L!ll"[h ‘..S'r'-."ITL_II

i wm At

ane instance per KVM host,
interconnected with GEE tunnels

Public

WLAN 1480

134,95 142 160/28
30 154 95 105 129
134.95 108 1381432

Guest
WLAM 1450-1458

Frghs
134,95 108 146

r-x

walyMIT34510.1.1.1T

10110024

Management

imtapged, vk kietwark® untapged. 0

1FEAT 1.0
G ITZAT 1A
TIN50

Oihers
JALS, JAWE, .
shared, DHCPnalHC

vmnodasT

winnodesa

FzAT.111.77 |1T"E.1'|".1 11.74

Universitat zu KoIn
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NntarcnnNnnaer
It vuUllilivvou

I“':’i-."1'l"1‘|1.|:'lﬁ I’\T"?ﬁ' 111,66

fI
=

[134.55.128.x

r-x

jala-imermal®y 123001 B2 165.4. 240

wCEeniler

1F2AT 111205 1'I"E.1'|’.11‘|1|

ckjals

ckjals
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Break

* Life Demo: How about our guests?
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KVM Host Setup fo

R
I

D Al
onRc TUliricel

* As of Cloudstack 4.3 (April 2014)

Hypervisor 1 Hypervisor 2
dom0 dom0O
- T "».'W-.‘h VM1 Géste T :2::-::"-»'.~N-::I| vr‘ﬂz
\ \
W clodor \ mﬂ.—ﬂ
cloudbf0 cloudbr2| | Switches| |cloudbj0 cloudbr2| |
lepi doeml o B ' tent grefl

a0 alh Interfaces atrf ath1 |
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GRE with
3 hosts

* N x (N-1)
gre interfaces

e Automatic
in Cloudstack4.4
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Hypervisor 1

dom0
sshd 'A-"h
!

cloudogl

P

cloudirl

VM1

I

cloudbr?2

elh

Hypervisor 2

dom0O

Nh

cloudogl

cloudird

[ etnf]

VM2

cloudbr?

te niﬂ \71“E—j

eth1

3
N—

Hypervisor 3

dom
T oper —‘ VM3

el il
r:l-mﬁm_ |_nﬁ|
cloudbird cloudbr?

sind | eth1
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Agenda

 Cloud
e VMware

 OpenSource: Apache Cloudstack
— Functions
— Network-Options

* Functional Comparison
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NIST Cloud , essential characteristics”

 On-demand self-service
 Broad network access
 Resource pooling

* Rapid elasticity

« Measured service

Quelle: NIST Special Publication 800-145, NIST Definition
of Cloud Computing, September 2011
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Funktioneller Vergleich

VMware
« vMotion
- HA

« Heterogene Gaste

* Import exist. VLAN-Struktur
* Distributed vSwitch

« NSX: virtual Networking
 LDAP-Integration

« Templates

 MISSING:
easy-to-use Self-Service
Function, Accounting

Abteilung Systeme
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Apache Cloudstack /kvm

Universitat zu KoIn
RRZK

Life migration

HA

Heterogene Gaste

Import exist. VLAN-Struktur
Standard virt. bridge support
Openvswitch mit GRE-Tunneln
LDAP-Integration

Templates

Self-Service Interface

Load-Balancer, Firewall
Appliances

Accounting

Folie: 57



Cloudstack Bibliografie

60 Recipes for Apache CloudStack
Using the CloudStack Ecosystem

By Sebastien Goasguen

‘J-.._,'* Publisher: O'Reilly Media

ol e Final Release Date: October 2014
60 Recipes for | FPages: 156

Apache ST o
ClOUdStaCk Read 3 Reviews | Write a Review

Flanning to deploy and maintain a public, private, or hybrid cloud senvice? This cookbook's
handy how-to recipes help you quickly learn and install Apache Cloud3Stack, along with
several APl clients, APl wrappers, data architectures, and configuration management
Larger Cover technologies that work as part of Cloud3tack's ecosystemn.

Sibasten Goasguen

Full description

Bereich Universitatsweiter Service

P AT Folie: 58
Abteilung ) - - b i &)
i 281 B
Autorenname Universitat zu Koln i ﬂ 3
27.03.2015 RRZK o e



Cloudstack Logos published by Erdési Péter <fazy@niif.hu>

Abteilung Systeme Folie: 60
Claus Kalle
26.03.2015




Datei Bearbeiten Ansicht Chronik Lesczeichen ExtrasHiffe PSS o e
jl CloudStack x UF
0/client | B- coogle Pl ¥ A W BH T

[8) Meistbesucht I Erste Schritte 5 Aktuelle Nachrichten [Pl tr-3749.pdf (applicatio... (%)) 50 Great Tips & Tricks ... (@] https:/fcme-rzkj-d.ukl...

€ @ acspperrzuni-koeln.des0s

Benutzername

Apache
Cloudstack 4.4 Passwort

Clnl ld Domain

PREPRODUCTION —
Login

German |-

Abteilung Systeme Folie: 61
Claus Kalle . . 51
26.03.2015 Universitat zu KolIn

RRZK




Datei Peareenen fnsicht Chrond Lesezechen Exras Hive

¢ B- o
PN 03740 el (mppibcation.. (0 50 Great Tips & Tricks . [ hotpset/eme-rehj-d.ukd..

Drefonult vaew

2 s
3 Aty Groups
Stceage
Metwork
Tamplatas
Evenls
W Pt System Capacity
% Accounts
i, Zone: 71 Zone: 71
Domaing
v - Public IF Addiesses
&  rogions Zone: 71 . e A Zone: 21
146 ) a5
. ieastnacture
( ) Marsgement © Addre
Gkl Sellings Zone: z1 . . 'JUJ ot e Zone: 1
Senice Offerings
Zone: z1 O Zone: 21
. =

Abteilung Systeme Folie:

Claus Kalle . o 51
26.03.2015 Universitat zu Koln

RRZK




e e ———

g1z uni-kotinde 080 chert c A-

Instances
ki) Filter by | Al =l 4 Add Instance
m Name Internal name Dispéay nome Account Name Host State Cuicknew
’ wi2-sel 232V wiZ-se1 admin wmnodetl e u 0
£33 ASniay Gooupe +
o wi2de 231m wilde admn Wmnede1m Running +*
. Storage
a1 3-41M i1 admin wmnogend Runeing +
Network E
Flagsnifferim l=2-18vM Flagsnifienam mooenigk wmnedelZn -
Tempiates
chefller F218-VM chiler admn WMNOgeIZI. Runriing +
Events.
froaradusi-1 [EETEYT] Tearadus i 20630 WNG0a14 Frz Runring +
Projects
wikineu 22 wZKineu admen wmnodetd +*
f  Accomts
KBS 333 ki admin wmnoged . 8 Running
Dy +*
FRegions
Infrastructure
Global Settings
b '_' Serdce Offerings

Abteilung Systeme Folie: 63

Claus Kalle . o 51
26.03.2015 Universitat zu Koln

RRZK




o e O o S —

CloudStack ® Y-r

& F @ scppesunckotindes09)) et | |8 - Google A+ R TO F-

(8 Meitbesucht 1T Frate Seheitte

5 Aktuselle Machsichben [ t-3740 pelf (appleatio (T 50 Genat Tips & Tracks .. S hitpe/emeonkj-dukl

i
_ Virtual machines

Instances

e @ Running VMs @ Stopped VMs ® Total VMs

1 Suage
Hotwork 1 0 1 L
Templates
Events
W Pojecs
Latest evants &R nerworx { Vi all |
L Accouns
VILCREATE
A solatod nutworts
@ Regrons Successhilly completed staring Vm Vm bt 42

1

FONENVLANASDGH

Assigriod Zane Vian 2641 Network b 215

FIREWALL OPEN

Puths IP Addresses
Successtully created enity for creating rewal rule

HETWORK.CREATE
Successtully compleled craaing network. Network I 215

Abteilung Systeme
Claus Kalle . . 51
26.03.2015 Universitat zu Koln

RRZK

Folie

64



o o B Lo 5 ——

CloudStack ® Y-r

c | |B- Googie P e R O - =

(8 Mertbesucht T Erste Schaitte 5 Abuelle Machsichten [ 13740 pof (appheatia_ (T 50 Great Tips 8 Trcks .. B hitpe//eme-nkj-8ukl_

134.95.126 217 [SoUrce NAT]

£ Refrash

Dashbaard
Instances Details Configuraan
£33 ASniay Gooupe
Sloage
EETS =
Events

Frawall

W Projects —

Accounls
Dornans

@ Regians Load Balancing Port Forwarding

View 30 Wiaw all

¥ Infrastructure

Serdce Offerings

Abteilung Systeme Folie:

Claus Kalle . o 51
26.03.2015 Universitat zu Koln

RRZK




