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Topics

e Share computing resources between the
partners in Europe: A distributed cloud

— Share educational workspaces
e MECA global template repository (MGTR)
e MECA region dashboard

e MECA region instance scheduler
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Share computing resources

e Between the partners in Europe participating
— Share educational workspaces

— Common use of best practice installations in classroom
sessions

e We decided for the Apache CloudStack (ASC) private
cloud management software and Linux KVM as
hypervisor

—B ftware i n sour $
ase software is open source ¥ pachaslondstack
— Uses non-expensive hardware open source cloud computing

— Workspaces with Linux and Windows
(licenses must be provided by partners)
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Partners with hardware and software resources
In the mClouds system - across Europe
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Tight vs loose coupling of systems

e CloudStack is focused on a private cloud setup
in integrated environments

— with tight coupling of resources in a network

 |n MECA, several different authorities control
networks, computing resources, software
and access rights

— So a loosely coupled approach was chosen:
A distributed cloud of independent partners
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MECA global template repository (MGTR)

e CloudStack provides a region feature very similar to the
commercial cloud providers Amazon Web Services (AWS) or
Microsoft Azure:

— Each partner institution stays independent

— We decided for “1 CloudStack region” = “1 institution”

— One or more management servers in each institution
 Drawback: Missing features for a truly distributed cloud. Had

to implemented additionally in MECA like:

— Virtual machine template sharing over long distance slow networks

— Scheduling to avoid resource conflicts of partner institutions

— Resource consumption overview
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MECA global template repository (MGTR)

Server: | /MGTR/common/linux/RedHat-Enterprise/01.00.00.00
=E i
& 5 MGTR Arbitrary folder structure ("common”, "linux”,
By common "windows"” are example names only)
= limu

- | CentOS-Test-Template

i | 00.00.00.00

. 00.00.00.02

= RedHat-Enterprise

- 01.00.00.00 different versions
..... 2 windows of a template
----- ? institutions
Dateiname Dateigréfe Dateityp Zuletst gedndert  Berechtigu.. Besitzer/Gr...
g Cent05-6-x86_64.7z.001 52.428.800 WinRAR-A... 21.06.2017164... -rw-r--r-- ul47030 ul..,
D Cent05-6-x86_64.7z.002 52,423,800 002-Datei 21.06.2017 164, -rw-r--r-- ul47030 ul..,
D Cent05-6-x86_64.72.003 5.047.25% 003-Datei 21.06.2017 16:4... -rw-r--r-- ul47030 ul..,
Qconﬁg.ini IMI-Diatei 21.06.2017 1&:2...  -rw-r--r-- ul47030 ul..
config file
per template
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MECA region dashboard

visual real-time overview of resources
currently in use and available in all regions

similar to CloudStack’s Dashboard view but as
a summarization from all regions

updated frequently every 5 minutes
— uses CloudStack’s APl (HTTPS/TLS encrypted)
— plus single resource view of each region
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ct: Default view

Home - MECA region dashboard

MECA region dashboard

Instances

_ MECA cloud statistics over all regions:
) Affinity Groups

Storage

Memory Allocated Storage Primary Storage

Metwork
Templates
Events

Projects

Accounts

13.5 GB / 158.99 GB 11.50 GHz / 141.45 GHz 32997 GB /254 TB 43641 GB /644 TB

Domains

@ Regions

Infrastructure

Management IP Adresses Secondary Storage Shared Network IPs

Global Settings

Semvice Offerings

MECA region dashboa

12 /163 316.29GB /249 TB 40 / 468

MECA instance scheduler
Last updated: 2018-10-06 20:30
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Project: Default view

Home - MECA region dashboard

fal
Dashboard MECA-eWorks

4% Instances
MECA-TUS
& Affinity Groups
Storage
Memory CPU Allocated Storage Primary Storage
MNetwark i
Templates

Events

8 '_:_.' Projects

Accounts

2.25 GB / 61.65 GB 2.00 GHz / 67.01 GHz 27.07 GB / 916.77 GB 153GB/1.79TB

Domains

@ Management IP Adresses Secondary Storage Shared Network IPs
Regions - -

Infrastructure

Global Settings

single resource view
of each region

Service Offerings

MECA region dashboard

2/50 20.95 GB / 916.77 GB 6 /50
MECA instance scheduler
Last updated: 2018-10-06 20:30
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Project: Default view ';_ I MECA-eWorks

Home - MECA region dashboard
Dashboard

Instances MECA-eWorks
i.‘i Affinity Groups

Storage Allocated Storage Primary Storage

MNetwork

higher load when
machines are running

T Flojecs

oot 39.25 GB / 50.54 GB 21.00 GHz / 85.92 GHz 362.47 GB /1.8 TB 7953 GB /3.6 TB
SR Management IP Adresses Secondary Storage Shared Network IPs
@ Regions i - A il
y _,.
% Infrastructure 1" r’!
(¥ Global setings ‘;\ 55._;_‘
;. Service Offerings - :
MECA region dashbos 2 /40 251.38 GB / 458.33 GB 27 /180
MECA instance scheduler Last updated: 2018-12-08 12:00
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MECA region instance scheduler concept

 Implementation of auto-provisioning logic to
scale the web elLearning environment depending
on the load, especially for usage peaks and for
the mobility of eLearning resources.

— It should be able to host the virtual PCs with learning
and laboratory software in any MECA CloudStack
region.

— Preferably in those regions who have the least load at
the time and which are regionally closest to the region
of the instructor / university.
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MECA region instance scheduler concept

 One requirement discussed among the partners in the
virtual meetings is the priority of using the own
hardware / region.
— This means that if a teacher in a region wants to held a

planned classroom session the virtual machines should
preferably be run in his own region.

— If there are no blocked resources in other regions they can
be used to share resources between the partners (what
will demonstrated later).

e So we need a visual schedule where each teacher can
reserve his own region (time slots)
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Project: Default view

Home - MECA instance scheduler
- - ~
Dasnooars MECA region instance scheduler
Instances Please see and plan your classroom sessions in the following schedule to reserve instances
y Oct7-13,2018 y
& Storage
Sun 10/7 Mon 10/8 Tue 10/9 Wed 10/10 Thu 10/11 Fri 10/12 Sat 10/13
Metwork <
09:00
Templates
10:00
Events
B 11:00
Y  Projects
12:00 12:00 prn - 02:00 pm
Accounts TUS classroom
Domains 13:00
Regions 14:00
Infrastructure
15:00
Global Settings
16:00
ST Senvice Offerings
17:00
,"’, MECA region dashboard legend:
MECA instance scheduler izad @ MECATUS @ MECA UKIM/FEEIT & MECA eWorks @ MECA UNED @& MECA INSA @& MECA BME
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@ pasnooars MECA region instance scheduler
40 Instances Please see and plan your classroom sessions in the following schedule to reserve instances
8 e December 2018 month | Week _ day
=)
\+] Storage
Sun Mon Tue Wed Thu Fri Sat
: : MNetwork 1
[_] Templates
m Events
2 3 4 5 6 7 8
ri’ Projects
L Accounts
pomans 9 10 11 12 13 14 15
@ . 10:00 am Windows {01:00 pm Budapest || 10:00 am CAD 01:30 pm 09:00 am Packaging
s training Workspace Session Jsession TUS Optimization lesson J|Exercise
P‘ Infrastructure
@ ) 16 17 18 19 20 21 22
'4.) Global Settings
@ Service Offerings
{, MECA region dashboard
23 24 25 26 27 28 29

MECA instance scheduler

legend:

® MECATUS o MECA UKIM/FEEIT & MECA eWorks @ MECA UNED @ MECA INSA @ MECA BME
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MECA region instance scheduler

allows planning of time-slots of online-lessons
preferred region can be selected
Mass start: number of instances can be

selected depending on needs

* By one mouse-C
several reservec

ick: Mass start and stop of
instances
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Motifications

B oo Metrics

MECA Admin

#= Add Instance

Hame Internal name Display Name IP Address Zone Name State Quickview
VM-78035fce-B976-4d15... F4-233-WM WM-T2035fce-B076-4d15... MecaZoneEworks2 @ Stopped il
VM-42509814-262d-462. 4-232-WH WM-42509814-28ed-462. MecaZoneEworks2 @ Stopped i
WM-b7d5dffc-07 3f-40da-... -4-231-WH WM-b7d5dffc-973f-40da-.... MecaZoneEworks2 @ Stopped -
VM-T765d86b-4c01-43a. .. i-4-230-WH WM-T755d66b-4c01-43a. .. MecaZoneEworks2 @ Stopped e
Cent057-MECA-Dashboard H3-42-WW CentD57-MECA-Dashbeard 172.16.20.54 MecaZoneEworks2 @ Stopped fiad
UbOnHOSTO3 F4-38-VM UbOnHOSTO3 172.16.20.67 MecaZoneEworks2 @ Stopped i
Cent0OS7-Minimal-Template 4-36-VI Cent057-Minimak-Template 172.16.20.108 MecaZoneEwaorks2 Running sl
WM-267a230f-Teff-4249- i-4-168-WM WM-257a230f-Teff-4240- 172.16.20.59 MecaZoneEworks2 @ Stopped e
VM-8cedb2d0-cOfa-4bal... 16TV W-Bcedb2d0-cOfa-4bal... 172.16.20.62 MecaZoneEworks2 @ Stopped e
WM-12934144-0fee-deff-.. 4-1688-WM WM-12934144-0fee-defi-... 172.16.20.126 MecaZoneEworks2 @ Stopped il
WM-16bc3520-20dc-432. F4-165-WI WM-16bc3520-29dc-432. 172.16.20.51 MecaZoneEworks2 @ Stopped -~
WM-a401cd47-05ce-404. i-4-164-WI WM-a401cd47-05ce-404. 172.16.20.142 MecaZoneEworks2 @ Stopped -
VM-420f8012-1c28-4d4f-.. 4163 WM WI-4201802-1c28-4d41-. 1721620123 MecaZoneEworks2 @ Stopped e
VM-beelcBdS-0cB0-445. .. H4-162-WM WM-beelcBdS-0cB0-445... 172.16.20.65 MecaZoneEworks2 @ Stopped il

"




legend:

® MECATUS o MECA UKIM/FEEIT @ MECA eWorks @ MECA UNED @ MECA INSA @ MECA BME

5 " " :
&b apachecioudastack %) Notifications |  MECAAdmin

Project: Default view

Home  MECA instance scheduler
. . sl
Dashboard MECA region instance scheduler
Bictas e Please see and plan your classroom sessions in the following schedule to reserve instances
y Oct7—13, 2018 | ey
.1 Storage
Sun 10/7 Mon 10/8 Tue 10/9 Wed 10/10 Thu 10/11 Fri 10/12 Sat 10/13
T Network 06:00 -
Templates 07:00
Events
08:00
Projects
09:00
Accounts
10:00 1000 am -_11:31} am
Domains Test session
@ Regions 11:00
"5 Infrastructure 12:00 %(;D;m'w pm ;_E{Sng:;' 02:00 pm
: S classroom S classroom:
5E55i0n SESSI0n
Clobal Setings 13:00
Senice Offerings
14:00
", MECA region dashboard
15:00
MECA instance scheduler
W

16:00



.

‘ cioudcstack 6 Motifications MECA Admin

Project: Default view

{.:_'.-.-:' Dashboard
4. Instances Test session

o Affinity Groups

— info instances
{+] Storage

L Metwork Stopped ®
Templates
7 display name VM-7765d66b-4c01-43a9-9fe2-abff0d4952c9
7| Event
= template CentOS-7-x86-64-Minimal-1708.iso

= Projects

A P i-4-231-VM Stopped ®

Domains i-4-232-VM Stopped ®
@ il i-4-233-VM Stopped ®
U7 Infrastructure

(4] Global Settings

Start instances

u Senvice Offerings

", MECA region dashboard Sta rt a” Virtual
MECA instance scheduler machine instances




Default view

Dashboard

Affinity Groups

Storage

MNetwork

Templates

Events

Projects

Accounts

Domains

Regions

Infrastructure

Global Settings

Service Offerings

MECA region dashboard

MECA instance scheduler

Home

Instances

Filter by | Al |

o o oo ooo o ooo o o oo

3]

Motifications

o8 Metrics

MECA Admin

= Add Instance
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WM-78035fce-B976-4d15... -4-233-VM WM-T8035fce-8976-4d15... 172.16.20.133 MecaZoneEworks2 @ Starting 4
WM-42505814-26ed-452 -4-232-VM WM-42505814-26ed-452 172.16.20.145 MecaZoneEworks2 @ Starting 4
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UbCOnHOSTOS F4-38-WI UbCnHOSTOS 172.16.20.67 MecaZoneEworks2 @ Stopped =
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WM-168bc352b-20dc-432. F4-185-VM WM-18bc352b-20dc-432. 172.16.20.51 MecaZoneEworks2 @ Stopped I
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 Workspace access

— How to access VM instances over the network for
the students through the regions?

By Remote Desktop
By VNC
* By TeamViewer
— Can be consumed by
e Thin clients in the university
e Private computers of students
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 Workspace access example with 18
Windows 7 machines prepared by BME

nnnnnnn

Budapest Workspace Session istances

D nswenk

2018-12-10 13:00
2018-12-10 16:00

FFFFFF
Peter i-4-360-VM
Projocis

Test of 18 instances with 2 GB RAM, 1 Core, 1
GHz Accourts

MECA-eWorks @ Domaing

Windows-7-BME-CAD-Template Regicns
Number of Instances: 18 g wibastuchure

i-4-364-V]
@ ciosa
i-4-365-YM
Lg% cvice Otaings
P . i-4-366-YM
Start instances i-4-367-VM
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 Workspace access example — Remote
Desktop and TeamViewer access to machines

& Ctrl-Alt-Del 4 Ctrlsc 4% Keyboard

over the internet: = o

E7 RecycleBin - TeamViewer Online Gerber

- &

roie 14 Viewer
@
s e ( g
" p—y E] td

E-Learning Ly DesignSpark  FreeCAD  Project MECA
a e~ L Electrical

n Course Entry Point - £

o ® #

MicroElectronics Cloud Alliance Inkscape  GIMP 2108
0923

e TeamViewer X

m O BB«

OpenQffice  MECA OERs
Entry Point

JLEd r.Col
Re - X en e
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Thank you!
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