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Standard Bay

10 Gbps L2 Switch

Standard Server
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Management Server
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Standard Server

 Minimum
- 2x10 Gbps
- 1 xIPMI
- 1xi7 CPU
- 32 GB RAM
- 1x200 GB SSD

CORETO .
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* Typical

2 X 10 Gbps

1 x IPMI

2 X 6 core Xeon CPU
512 GB RAM
4x1TB SSD

1 x M2090 GPU
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Standard Server T P

100% open

source
e GNU/LINUX base 0S @d@bian é)’
° SIapOS cloud / orchestrator / billing
 Babel iow latency routing Babol
* rebst address range allocation reost

* IPMI management protocol
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Management Server

e Minimum

2 x 100 Mbps
1 x IPMI

1 x Atom CPU
1 GB RAM

1x 16 GB SSD
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* Typical

- 2X1Gbps

1 x IPMI

1xi5 CPU

16 GB RAM

1 x 120 GB SSD
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Management Server  psssscsscs

100% open
source

* GNUJLinuX base 0s + router (dhcpd, PXE, iptables) @debian é’/

* Kadeploy base 0S deployment KADEPLOY

* IPMI management protocol

© 2014 Wendelin Project et al. - CC SA-NC WENDELIN



LAN Cabling

seeeeee - -ue| 10 Gbps L2 Switch

Standard Server
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LAN Configuration

« Static IPv6 address range

- Big Data transfer

 Non routable IPv4
- Base OS deployment
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IPMI Cabling

e o et [l sttt o St 10 Gbps L2 Switch

Standard Server

IPMI L2 Switch

Management Server

Standard Bay \//
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IPMI Configuration

e Non routable IPv4

- IPMI access
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Recursive Management Topology
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Hypercube Cabling

10 Gbps L2 Switch

Standard Server

FEEEmmmEmE mmmaa IPMI L2 Switch

Management Server

Standard Bay \//
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Hypercube Configuration

e |IPv6 Local Link no configuration

- Big Data transfer @LC
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Hypercube Topology

N/
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N-dimensional Cube Performance

. Size: N x*2" exponential
Max latency: O(N ) minimal
+ Core bandwidth (Gbps): O(2") scalabie
Storage Size (TB): O(N *ZN) exponential
Capacity (GFLOPS): O(N >l<2N) exponential
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8-dimensional Cube Performance

. Size: N2V 2048 servers

Max latency: O(N ) 8 x (10G + kernel latency)
« Core bandwidth (Gbps): 10%2" 5 550 Tops

Storage Size (TB): 4 * N * 2N g1027B

Capacity (GFLOPS): 500 x N * 2™ 024,000 GFLOPS
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Standard Applications

* Wendelin (Big Data as a Service)
 Kvm (Infrastructure as as Service)
 Webrunner (Platform as a Service)
 MariaDB | TokuDB (Database)
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OpthnaI Appl IcatIOﬂS open architecture

« HADOORP (Big Data as a Service)
 OpenStack (Infrastructure as as Service)
 Mongo (Database)

 Cassandra (Database)

* PostgreSQL (Database)

* etc.
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Cloud Computing Resiliency: from lllusion to Reality
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Cloud Computing Resiliency: from lllusion to Reality

Standard Bay
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Standard Bay

© 2014 Wendelin Project et al. - CC SA-NC

10 Gbps L2 Switch

Standard Server

IPMI L2 Switch

Management Server

N/



Cloud Computing Resiliency: from lllusion to Reality

Standard Server P
 Minimum * Typical
- 2x10 Gbps - 2x10 Gbps
- 1xIPMI - 1xIPMI
- 1xi7 CPU - 2 x 6 core Xeon CPU
- 32 GB RAM - 512 GB RAM
- 1x200GB SSD - 4x1TB SSD
- 1 xM2090 GPU
CORETO . L
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Cloud Computing Resiliency: from lllusion to Reality

Standard Server

100% open

source
* GNUJ/LINUX base 0S @d@bian é‘f
° SIapOS cloud / orchestrator / billing
* Babel ow latency routing Sabol
* re6st address range allocation reost

IPMI management protocol
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Cloud Computing Resiliency: from lllusion to Reality

Management Server

 Minimum

© 2014 Wendelin Project et al. —

2 x 100 Mbps
1 x IPMI

1 x Atom CPU
1 GB RAM

1x 16 GB SSD

CC SA-NC

* Typic

al

2 x 1 Gbps
1xIPMI
1xi5CPU

16 GB RAM

1 x 120 GB SSD
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Cloud Computing Resiliency: from lllusion to Reality

Management Server R D
% open

* GNUI/LINUX base 0OS + router (dhcpd, PXE, iptables) @debian éf

%
KYLIN

° Kadeploy base OS deployment KADEVLOY

* |PMI management protocol
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Cloud Computing Resiliency: from lllusion to Reality

LAN Cabling

Standard Bay
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10 Gbps L2 Switch

Standard Server

IPMI L2 Switch
Management Server
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Cloud Computing Resiliency: from lllusion to Reality

LAN Configuration

 Static IPv6 address range

- Big Data transfer

* Non routable IPv4
- Base OS deployment
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Cloud Computing Resiliency: from lllusion to Reality

IPMI Cabling

Ermsenes | seeemnas | mmessess| | 10 Gbps L2 Switch

Standard Server

IPMI L2 Switch

Management Server

Standard Bay \//

© 2014 Wendelin Project et al. - CC SA-NC WENDELIN



Cloud Computing Resiliency: from lllusion to Reality

10

IPMI| Configuration

* Non routable IPv4

- IPMI access
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Cloud Computing Resiliency: from lllusion to Reality
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Recursive Management Topology
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Cloud Computing Resiliency: from lllusion to Reality
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Hypercube Cabling

10 Gbps L2 Switch

Standard Server

IPMI L2 Switch

Management Server

Standard Bay
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Cloud Computing Resiliency: from lllusion to Reality
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Hypercube Configuration

* IPv6 Local Link no configuration

- Big Data transfer
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Cloud Computing Resiliency: from lllusion to Reality
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Hypercube Topology

M
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Cloud Computing Resiliency: from lllusion to Reality

15

N-dimensional Cube Performance

Size: Nx*2" exponential
Max latency: O(N) minimal
Core bandwidth (Gbps): O(2") scaable
Storage Size (TB): O (N *ZN) exponential
Capacity (GFLOPS): O (N %2") exponential
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Cloud Computing Resiliency: from lllusion to Reality

16

8-dimensional Cube Performance

size: N*2"
Max latency: O(N)

Storage Size (TB): 4% N*2"

© 2014 Wendelin Project et al. — CC SA-NC

2048 servers

8 x (10G + kernel latency)

Core bandwidth (Gbps): 10%2" 5560 Tops

8192 TB

Capacity (GFLOPS): 500 * N * 2N1,024,ooo GFLOPS
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Cloud Computing Resiliency: from lllusion to Reality

17

Standard Applications

Wendelin (Big Data as a Service)

Kvm (Infrastructure as as Service)

Webrunner (Platform as a Service)
MariaDB /| TokuDB (Database)
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Cloud Computing Resiliency: from lllusion to Reality

18

Optional Applications open architecture

HADOOP (Big Data as a Service)
OpenStack (Infrastructure as as Service)

Mongo (Database)

Cassandra (Database)
PostgreSQL (Database)
* etc.
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Cloud Computing Resiliency: from lllusion to Reality

19
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