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Storage Services StratusLaa

Persistent (Read-Write) Disks

= Allows the storage of service state or user data

* Mounted as a disk on VMs

» Disks are persistent and have a lifecycle independent of a single VM
= Can be mounted by single VM at any time

» Only available within a single cloud instance

Static (Read-Only) Disks

= Useful for distribution of quasi-static databases
» Handled and shared like VM images via Marketplace

Volatile (Read-Write) Disks

» Useful for temporary (!) data storage
» Data will disappear when VM instance is destroyed



Other Storage Types StratusLaa

File-based Storage
= Normal client tools can be installed in VMs
= Access services normally from VM (e.g. tools for SRM)

= Unlikely to be implemented by StratusLab, although will provide CDMI
interface to persistent storage service

Object Storage
= Simple object storage, usually minimal hierarchy and chunked data

= Won't implement this in StratusLab, could take implementations from
elsewhere, e.g. OpenStack

Key-value Pair Database
» Exposes simple API for “database” of key-value pairs (e.g. Cassandra)
= Can deploy VM with persistent disk to provide this service



Persistent Storage Architecture Stratusla

1. Interact via browser or REST interface
to create persistent disk images.

2. Start machine referencing the desired
rsistent disk image.

(3. During initialization, the desired
disk is mounted via ISCSI on
physical host.

End-User 4. VM sees the disk as a standard

IDE or SCSI disk device. No
special software required on VM. |

VM VM nus

REST Interface

iSCSI Target




Using a Persistent Disk StratusLaa

Workflow

» Create a disk with a given size via CLI/Web Portal.

» Launch a machine instance referencing that image.

» Partition (fdisk) and format (mkfs) the disk via the running VM
» Store data to the disk as usual

» Dismount the disk or halt the machine instance

» Disk with persistent data is available for use by another VM



Using a Persistent Disk StratusL;@

Persistent disk endpoint
= In $HOME/.stratuslab/stratuslab-user.cfg,
provide cloud-lal.stratuslab.eu

as persistent disk endpoint:
pdisk endpoint = cloud-lal.stratuslab.eu




Create persistent disk: CLI StratusLam

Create a persistent disk with the following properties:
» size = 2GiB
» tag = myprivate-disk

Run stratus-create-volume command to create your persistent disk.

$ stratus-create-volume --size=2 --tag=myprivate-disk
DISK 1ceeffS5e-a0f7-4eb5-9958-725036a6e611

» Your persistent disk had been created with the UUID: 1ceeffSe-
a0f7-4eb5-9958-725036a6e611

NB:

» By default all the persistent disks are private: could be read, written and deleted
only by their owner.

» [f you want other users have access (read and write only) to your persistent disks,
set it to be public.

= To create public persistent disk, pass --public argument to stratus-create-volume.
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List Persistent Disks: CLI

Stratus-describe-volumes allow you to:
= List of all your public and private persistent disks,
= List of all users public persistent disks

Run stratus-describe-volumes command:

$ stratus-describe-volumes
:: DISK 5bc1c62e-af1b-439d-92da-a8fd1f99ecOb
created: 2011/09/16 09:58:40
visibility: PUBLIC
tag: test-public
owner: test
size: 1
users: 0
.. DISK 1ceeff5e-a0f7-4eb5-9958-725036a6e611
created: 2011/09/16 13:36:30
visibility: private
tag: myprivate-disk
owner: egitf
size: 2
users: 0



Create persistent disk : Web Portal StratusL@

Create a public persistent disk with the following
properties:
= size = 1GiB
= tag = mypublic-disk

Log into https://cloud-lal.stratuslab.eu:8445/disks with your StratusLab username and password

Home | Disks

Disks list

Home | Disks

Disk Information

Your disk has been created successfully..

Size (GiB) Visibility Tag
(Create ) 5 | Public '¢, mypublic-disk

View mounts for this disk.

StratusLabg

StratusLab))

Users 0
Created 2011/09/16 13:37:57
Visibility PUBLIC
Tag Size Users Owner uuID Tag mypublic-disk
Owner egitf
. . Sbelcble- Uuid febae836-3b94-49f6-a9f4-4b85295b0184
test-public 1 GiB 0 test aflb-439d- Si
TSI TY ize 5
92da-a8fd1f99ecOb oo

(_ Delete )

L in itf.
ogged in as egit Logged in as egitf.



List Persistent Disks: Web Portal StratusL;t’)D

Disks menu:

S5bclc62e-aflb-439d-

E\ Home | Disks

cc Disks list

W Size (GiB) Visibility Tag

3 ( Create ) 1 ' Private '3]

)

e Tag Size Users Owner uuiD
-+

V)

test-public 1 GiB 0 test 92da-a8fd1f99ecOb

. . . . febae836-3b94-49f6-
mypublic-disk 5 GiB 0 egitf 29f4-4b85295b0184
myprivate-disk 2 GiB 0 eqgitf 1ceeffSe—

a0f7-4eb5-9958-725036a6e611

Logged in as egitf.
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VM Instance with Persistent Disk StratusLa@

Use a ttylinux image Identifier from the Marketplace:
» export TTYLINUX ID=LwcRbwCalYSysY1wftQdAj6Bwoi

Deploy your virtual machine:

= stratus-run-instance --persistent-disk="1ceeff5e-
a0f7-4eb5-9958-725036a6e611 ${TTYLINUX ID}

» Response should give the VM ID and Public IP:

:: Starting 1 machine
:: Machine 1 (vm ID: 18)

Public ip: 134.158.75.44
:: Done!
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Mount Information on the Web Portal StratuslLa

StratusLab)j

StratusLab>)

Home | Disks

Disks list

Size (GiB) Visibility Tag
( Create ) 1 | Private | &
Tag Size Owner uUuuiID
. . Sbclc62e—afib—-439d—

test—public 1 GiB test o>da-a8fdlfooecOb

- - - = febae836—3bo94—49f6—
mypublic—disk 5 GiB egitf 29f4-4b25295bO 184
myprivate—disk 2 GiB egitf lceeffSe—

Logged in as egitf.

Home | Disks

Disk Information

View mounts for this disk.

Users 1

Created 2011/09/16 13:36:30

Visibility private

Tag myprivate-disk

Owner egitf

Uuid 1ceeffSe-a0f7-4eb5-9958-725036a6e611
Size 2

Delete

Logged in as egitf.

aof7—4eb5-9958-725036a6e611

Home | Disks

Mount Information

VM ID Node
("Mount )
Mount ID Device
18-onehost-6.lal.in2p3.fr vda

StratusLab))

Logged in as egitf.
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Format the disk via the running VM StratusLam

» Partition (fdisk)? and format (mkfs) it via the running VM

* [n your VM, the persistent disk will be referenced as /dev/hdc or /dev/
sdc. In ttylinux9.7, it will be /dev/hdc.

S ssh root@134.158.75.44
# fdisk -1

Disk /dev/hdc: 2147 MB, 2147483648 bytes
255 heads, 63 sectors/track, 261 cylinders
Units = cylinders of 16065 * 512 = 8225280 bytes

» Format your disk

# mkfs.ext3 /dev/hdc
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Mount & store data into your disk StratusL@

Mount your disk, store data into, and dismount it

# mount /dev/hdc /mnt

# echo "Testing Persistent Disk" > /mnt/test_pdisk

# umount /mnt
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Deploying a Virtual Machine with StratusLa’Q
persistent disk

Now deploy another virtual machine with the same
persistent disk:

» stratus-run-instance --persistent-disk=1ceeff5e-
a0f7-4eb5-9958-725036a6e611 ${TTYLINUX ID}

» Response should be:

[ERROR] Only 0/1 disk(s) can be attached. Aborting

Disk can only be attached to 1 Virtual Machine!
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Unmount your disk via the Web Stratuch‘;a

Portal
!L Home | Disks

N Mount Information
E )

¥y i VM ID Node
S (Mount)

)

8 Mount ID

+ 18-onehost-6.lal.in2p3.fr
V)

Logged in as egitf.

StratusLabQ

Home | Disks

Mount Information

Disk UUID 1ceeffSe-a0f7-4eb5-9958-725036a6e611
Mount ID 18-onehost-6.lal.in2p3.fr

VMID 18
Node onehost-6.lal.in2p3.fr
[ SPEE—

( Unmount )

Logged in as egitf.

Now deploy another virtual machine with the same

persistent disk:

» stratus-run-instance --persistent-disk="1ceeff5e-
a0f7-4eb5-9958-725036a6e611 ${TTYLINUX ID}
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Verify disk contents via the running Stratusla
VM m

» Log into your VM using ssh, verify existence of your persistent disk

S ssh root@134.158.75.45
# fdisk -1

Disk /dev/hdc: 2147 MB, 2147483648 bytes
255 heads, 63 sectors/track, 261 cylinders
Units = cylinders of 16065 * 512 = 8225280 bytes

» Mount your persistent disk, verify its content

# mount /dev/hdc /mnt
#Is /mnt

lost+found test_pdisk
# cat /mnt/test_pdisk
Testing Persistent Disk
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Kill you Virtual Machine StratuslLa

$ stratus-kill-instance 19

On the Web Portal: myprivate-disk nb. of users =0

S5bclc62e-aflb-439d-

3 Home | Disks
o Disks list
4 - - . . P
W Size (GiB) Visibility Tag
3 ( Create ) 1 | Private '3]
e
E Tag Size Users Owner uUuiIbD
-+
V)

test—public 1 GiB 0 test 92da-a28fd1f99ecOb

. . . . febae836-3b94-49f6-
mypublic-disk 5 GiB 0 egitf 29f4-4b85295b0184
myprivate-disk 2 GiB 0 egitf lceeffSe-

a0f7-4eb5-9958-725036a6e611

Logged in as egitf.
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Persistent disk deletion StratusLa@

» To delete your persistent disk: stratus-delete-volume <Disk UUID>

$ stratus-delete-volume 1ceeff5e-a0f7-4eb5-9958-725036a6e611
DELETED 1ceeff5e-a0f7-4eb5-9958-725036a6e611

= List the existing persistent disks

$ stratus-describe-volumes 3 Home | Disks

:: DISK 5bc1c62e-af1b-439d-92da-a8fd1f99ecOb . .
created: 2011/09/16 09:58:40 Disks list
visibility: PUBLIC E |
tag: test-public N _ Size (GiB) Visibility Tag
owner: test 3 (Create ) 1 Cprivate 3]
size: 1 4+
users: 0 (q0] _

: DISK febae836-3b94-49f6-a9f4-4b85295b0184 S Tag e Users Owmer ub
created: 2011/09/16 13:37:57 + | | Sbclc62e-

o (Vg test-public  1GiB 0 test  aflb-439d-

;/;Sg'b;!?/pfbﬁf;lgk 92da-a8fd1f99ecOb
ourer i e oo e GG
size: 5
users: 0 Logged in as egitf.
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Hot-plug Persistent Disks StratusLa@

To use the hot-plug feature, the running instance needed to have acpiphp
kernel module loaded.

ttylinux doesn’t have this feature, you have to use base image like Ubuntu,
CentOS or Fedora.

In this part of tutorial, we will be using Ubuntu10.04 (OWojA0YDjya7Uhzf7fDRulB3pz3
from http://marketplace.stratuslab.eu)

» Persistent disks could be attached/detached using CLI or from the
Web Portal

= To attach one or more volumes to a running machine using CLI:
$ stratus-attach-volume —i <VM ID> <disk1 UUID> <disk2 UUID> ...<diskn UUID>

» To detach one or more volumes from a running machine using CLI:
$ stratus-detach-volume —i <VM ID> <disk1 UUID> <disk2 UUID> ...<diskn UUID>
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Deploying Ubuntu Virtual Machine StratusLam

Use a ubuntu image:
= export UBUNTU _ID=0OW0ojA0YDjya7Uhzf7fDRulB3pz3

Deploy your virtual machine:
= stratus-run-instance SUBUNTU _ID
» Response should give the VM ID and Public IP:

:: Starting 1 machine
:: Machine 1 (vm ID: 19)

Public ip: 134.158.75.45
:: Done!
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Hot-plug Persistent Disks StratusLa@

Before hot-plugin a disk, make sure acpiphp is loaded.

In your VM execute:

# modprobe acpiphp

» To attach one or more volumes to a running machine using CLI:

$ stratus-attach-volume —i <VM ID> <disk1 UUID> <disk2 UUID> ...<diskn UUID>

» To detach one or more volumes from a running machine using CLI:

$ stratus-detach-volume —i <VM ID> <disk1 UUID> <disk2 UUID> ...<diskn UUID>
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Hot-plug Persistent Disks

StratusL@

Attach mypublic-disk to your VM using CLI:

$ stratus-attach-volume -i 19 febae836-3b94-49f6-a9f4-4b85295b0184
ATTACHED febae836-3b94-49f6-a9f4-4b85295b0184 in VM 19 on /dev/vda

StratusLabQ

Home | Disks

Disks list

Size (GiB) Visibility Tag
( Create ) 1 | Private '31
Tag Size Users Owner UuuibD
S5bclc622e-
test—public 1 GiB o) test aflb-439d-
92da-a8fd1f99ecOb
mypublic-disk 5 GiB 1 egitf febae836-3b94—4916-

Logged in as egitf.

a9f4-4b85295b0184
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Hot-plug Persistent Disks StratusL;@

[ Unmount

i: !> Home | Disks
s Mount Information
4 .
W Disk UUID febae836-3b94-49f6-a9f4-4b85295b0184
3 Mount ID 19-onehost-6.lal.in2p3.fr
-’ VM ID 19
Node onehost-6.lal.in2p3.fr
(O o
S
Ve

Logged in as egitf.
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Hot-plug Persistent Disks Stratust;Q

Detach mypublic-disk from your VM using Web portal

$ stratus-detach-volume -i 19 febae836-3b94-49f6-a9f4-4b85295b0184
DETACHED febae836-3b94-49f6-a9f4-4b85295b0184 from VM 19 on /dev/vda
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Hot-plug Persistent Disks Stratust;a

Attach mypublic-disk to your VM using Web Portal:

Home | Disks 2 Home | Disks
3 : Mount Information
o Mount Information O
_l T Your disk has been mounted successfully..
U) — WD Node 3 Disk UUID febae836-3h94-49f6-a9f4-4b85295h0184
3 (ourt) 19 onefost-61a in2p3 d=d  MountID 19-onehost-6.lal.in2p3.fr
M wp 19
+ - Node  onehost-6.lal.in2p3.fr
m "-J { Unmount )
b No mounts. m
. , Logged in as egitf.
(,/) Logged in as egitf.
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StratusLaK)

Questions and Discussion

Exercises:

1)

2)

3)

4)

Start a machine with a volatile disk. Verify that it is visible
and usable. Shut down machine. (USE TTYLINUX)

Run through the entire lifecycle of a persistent disk
WITHOUT using a virtual machine. Do this with both the
command line interface and web interface.

Create a persistent disk and attach this to a machine when
it is started. Verify that the disk is visible. Write data to it.
Shutdown the machine. Start another machine with the
disk and then verify that the data is still accessible. (USE
TTYLINUX)

Do the same but now with dynamic attach/detach of disk.
(USE UBUNTU, do this in GROUPS)
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