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SARA E-Science and Cloud Support

The SARA/BigGrid HPC Cloud

“Calligo”
From Beta to Production

Jhon Masschelein
Jhon.Masschelein@SARA.nl
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HPC Cloud – Beta Cloud
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HPC Cloud – Design Choices 
Driven by beta user comments:

More cores and memory per VM

Faster start up and shutdown of VMs 
 make persistent images usefull
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HPC Cloud – Network Detail
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HPC Cloud - Layout 
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HPC Cloud – Software
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HPC Cloud – VM network
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HPC Cloud – Firewall Issue 
OpenNebula Virtual Network template attribute

 LIBVIRT_FILTER=calligo-public-network
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HPC Cloud – Storage Issue 
Choice for shared storage makes disk IO sub-optimal

Users want to access project data from all VMs

We want to avoid a lot of copying and duplication of data

VirDir (Virtual Directory):

NFSv4 shares (dedicated server)

“ALL_SQUACH” to project user

XFS Quota enabled

VM

VM VM

VMVirDir
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HPC Cloud – Ease of use Issue 
VM creation Wizard in Sunstone Web Interface

4 easy steps to create template & disk images and launch VM

Prepared Images for CentOS and Ubuntu
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HPC Cloud – Availability Issue
https://www.cloud.sara.nl
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HPC Cloud – Availability Issue 
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HPC Cloud - Accounting Issue

Data on 14-09-2012 at 13:30.
Data for September extrapolated.
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HPC Cloud – Accounting issues 
+--------------------+--------------+------+-----+---------+-------+
| Field              | Type         | Null | Key | Default | Extra |
+--------------------+--------------+------+-----+---------+-------+
| uuid               | binary(16)   | NO   | PRI | NULL    |       |
| datestamp          | int(16)      | NO   |     | NULL    |       |
| month              | varchar(12)  | YES  |     | NULL    |       |
| vmid               | int(16)      | NO   | MUL | NULL    |       |
| vmname             | varchar(128) | NO   |     | NULL    |       |
| templateid         | int(16)      | YES  |     | NULL    |       |
| templatename       | varchar(128) | YES  |     | NULL    |       |
| userid             | int(16)      | NO   | MUL | NULL    |       |
| username           | varchar(128) | NO   | MUL | NULL    |       |
| groupid            | int(16)      | NO   | MUL | NULL    |       |
| groupname          | varchar(128) | NO   | MUL | NULL    |       |
| start              | int(16)      | NO   |     | NULL    |       |
| end                | int(16)      | NO   |     | NULL    |       |
| stateid            | int(16)      | NO   |     | NULL    |       |
| state              | varchar(128) | NO   |     | NULL    |       |
| lcmstateid         | int(16)      | NO   |     | NULL    |       |
| lcmstate           | varchar(128) | NO   |     | NULL    |       |
| usedcpu            | int(16)      | NO   |     | NULL    |       |
| usedmem            | int(16)      | NO   |     | NULL    |       |
| usednetrx          | int(16)      | NO   |     | NULL    |       |
| usednettx          | int(16)      | NO   |     | NULL    |       |
| usedstorage        | int(16)      | NO   |     | NULL    |       |
| imageids           | varchar(128) | NO   |     | NULL    |       |
| alloccpu           | int(16)      | NO   |     | NULL    |       |
| allocmem           | int(16)      | NO   |     | NULL    |       |
| durationrunning    | int(16)      | NO   |     | NULL    |       |
| durationstopped    | int(16)      | NO   |     | NULL    |       |
| calculatedduration | int(16)      | NO   |     | NULL    |       |
| tokens             | int(16)      | NO   |     | NULL    |       |
| calculatedtokens   | int(16)      | NO   |     | NULL    |       |
+--------------------+--------------+------+-----+---------+-------+
30 rows in set (0.00 sec)
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HPC Cloud – Remaining Issues 

Shared filesystem presents an I/O botleneck for certain workloads.
 VirDir should be able to solve most of these issues.

LTS Linux distributions are evolving slowly
 Not using LTS would be worse.

Hardware unreliability
 Everything we can do to limit downtime is in place

Fast Ethernet through SR-IOV not (easily) available in OpenNebula
 Waiting for OpenNebula
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HPC Cloud - Roadmap

Improvement of OCCI interface
 Interest is rising
 EGI Federated Cloud integration

Better quota enforcement
 More feedback to users

Dynamic modification of running Virtual Machines in new OpenNebula
 Disk hotplug
 PCI devices
 Networkfilters
 VLANs
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HPC Cloud – Questons?
CPU (19*32) 608 (Intel Intel Xeon-E7 "Westmere-EX")

MEM (19*256GB) 4.864GB = 4,75TB

10GE, 1-hop, non-blocking interconnect (Arista DCS-7504)

400TB shared storage (DDN F10K)
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Questions?

jhon.masschelein@sara.nl
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HPC Cloud – Networks
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HPC Cloud – Calligo 
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HPC Cloud – Calligo 
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HPC Cloud – Calligo 
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