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Chapter 1: Introduction

Welcome

Thank you for purchasing Schooner Membrain™ and welcome to Schooner’s new world
of smart, fast, scalable, and cost-effective data access.

This document explains:
¢ Schooner Membrain™ concepts and features.
¢ Basic maintenance commands.
* Membrain statistics.

To find more detailed information on configuration, see the Schooner Membrain™
Application & Administration Guide.

Schooner Membrain™ Concepts

Schooner Membrain™ is based on the open source Memcached protocol and is
completely compatible with the 1.4.4 Memcached version. In addition to supporting
state-of-the-art Memcached performance and per node capacity, Schooner Membrain™
provides the following advanced features:

* Containers.
o Containers define a set of access policies for a set of key-value pairs.

o A container can be thought of as a Memcached instance, although for
performance reasons, a single Schooner Membrain™ instance can
support multiple containers, up to 128 in the current release.

o Container policies control:
= Sjze.
= Addressing (TCP/UDP port).
= Access (open or SASL).
= Eviction (on/off).
= Persistence (on/off).
= Cache type (writeback/writethru).

o Using these policies, containers can be tailored to provide controlled,
high-speed access to persistent data.

* Persistence.
o Containers may be configured for data persistence.

o The cache type determines the durability (time between data is written
to a container until it is persistently stored) of key-value pairs.

Schooner Membrain — QuickStart Guide 3



= |n writethru mode, data is written immediately to persistent
storage.

= In writeback mode, data is written to persistent storage if the
cache manager decides that a permanent copy is required or if
the application issues a “sync” or “sync_all” call. These calls
are extensions to the Memcached protocol.

o Inthe event of shutdown or failure, the container data store will be
recovered to the last synchronization point if persistence is configured
for the container. The data will be consistent to the last successful write
in writethru mode and the last successful sync or sync_all call in
writeback mode. If the container persistence policy is set off, the data
will not be recovered and the container will be brought up empty.

* Synchronous replication groups.
o “Mirror groups” support synchronous replication of containers.

o A mirror group is a pair of Schooner Membrain™ servers that replicate
a common set of containers.

o Replication is synchronously performed at the key-value level by high-
speed mechanisms.

= |n writeback mode, response to write operations is returned as
soon as the replicated data has reached the mirrored node’s
cache.

= |n writethru mode, response to write operations is returned as
soon as the replicated data has reached the mirrored node’s
persistent storage.

o Each server supports read/write access to all containers.
= Users may chose the access pattern to a mirrored group:
* Single writer, single reader.
* Single writer, multi-reader.
* Multi-reader, multi-writer.
* High-speed cache.

o A DRAM cache provides high-speed access to a much larger secondary
store dataset.

o The secondary data store is used for both persistent and non-persistent
containers. This provides a data address range that is much greater
than can be reasonably maintained in DRAM.

o The DRAM cache is common to all containers. This allows the Schooner
Membrain™ cache manager to effectively utilize DRAM resources to
sustain the highest levels of performance.

* Solid-state storage.

o Schooner Membrain™ can execute on any type of secondary storage,
but it has been designed around high-speed solid-state secondary
storage.
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Schooner Membrain™ Administration Architecture

Administration Hierarchy
Schooner Membrain™ administration is based on a hierarchy of servers:
e Grid

o Agridis a collection of Schooner Membrain™ servers that are
managed under a common administration domain.

o Schooner Membrain™ servers within a common grid can be
administered from the same administration tools and be configured
for replication.

e C(Cluster

o Acluster is a collection of Schooner Membrain™ servers in a grid
that can be administered by a configured set of administrators.

o Schooner Membrain™ is currently limited to a single cluster within a
grid.

e Group

o Agroup is a set of nodes within a cluster that provide replication for a
common dataset.

Schooner Membrain — QuickStart Guide 5



Chapter 2: Configuration and Management
Basic Configuring Using CLI

CLI Login

You can configure and manage Schooner Membrain™ using the CLI. However, you
must complete the initial setup of your Schooner Membrain™ server using the
Schooner First Time Wizard (see Installation & Setup Guide).

To configure and manage Schooner Membrain™ using the Centralized CLI:

1. Login as “mbradmin”, the user configured for Schooner Membrain™
administration .

2. Atthe > prompt, execute ‘enable’ .
3. Atthe # prompt, execute ‘configure terminal’
4. Atthe (config) # prompt, execute ‘membrain’ .

Once the Centralized CLI returns the (membrain) # prompt, you are now ready to use
the various commands to configure and manage Schooner Membrain™ . You can use
the' ?’, ‘show ?’, and/or ‘1list’ commands to learn about all the commands
you need to configure and manage Schooner Membrain™ . The following paragraphs
discuss only some of the commands.

Start, Stop and Restart Schooner Membrain™
¢ To start Membrain:
(membrain) # start
* To stop Membrain:
(membrain) # stop
* To enable or disable Membrain autorestart (restart on server boot):

(membrain) # autorestart enable/disable

Container Configuration and Control

Containers are storage entities supported by Schooner Membrain™ to give you fine-
grained control over memory and flash resources. Membrain clients access a container
via its TCP/UDP port or IP addresses. You may additionally assigh a name to each
container for ease of maintenance.

Once you have created a container, it will remain inactive until you start it. Similarly,
you must stop the container before you delete it.
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Add a Container in cache eviction mode

Add a Container in persistent store mode

Delete a Container

Start a Container

Stop a Container

Show All Containers

Schooner Membrain — QuickStart Guide 7



id : 01

tcp port : 11211
udp port : 11211
eviction : Yes

size : 1024 (MB)
Container 2

status : on

name : DEE

id : 02

tcp port : 11212
udp port : 11212
eviction : yes
size : 1024 (MB)

Create and Delete Mirrored Groups

Mirrored groups are the Schooner entities used to control container replication. Each
Schooner Membrain™ node can belong to either the Independent Group (non-
replicating) or the Mirrored Group (replicating).

When you add/delete/start/stop a container belonging to a node in a Mirrored Group,
the Admin interface will perform the operation automatically on both of the mirrored
nodes.

Create a Mirrored Group
(membrain) # mirrorgroup add GRPNAME NODEl NODE2
GRPNAME : Group Name

NODE1 : Name of the first node
NODE?Z2 : Name of the second node

Delete a Mirrored Group

(membrain) # mirrorgroup delete GRPNAME

GRPNAME : Group Name

Container Backup/Restore

Schooner Membrain™ supports the backup and restore of persistent container data
(cache containers cannot be backed up).

Backup

A full backup is a logical copy of all objects in a container. An incremental backup is a
logical copy of objects in a container that are new or have changed since the previous
backup, as well as a logical representation of deleted objects. A full backup is taken to
start a new backup "series", which contains the full backup, plus zero or more
incremental backups. There is no limit on the number of incremental backups that may
be taken in a backup series (though there are practical considerations).

Restore

Restoring a backup is the process of replaying backup streams to the server. A backup
can be restored to any container. The target container must already exist; the restore

8
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process does not create a container. The user must ensure there is enough space in
the container to hold all the restored objects.

Backups within a backup series are restored as a set, beginning with the full backup.
Any backup series can be restored, and a backup series can be restored to an arbitrary
backup within the series. All backups within the series, starting with the full backup, up
to and including the desired backup will be restored.

Note:
more

Refer to the Schooner Membrain™ Application and Administration Guide for
information and instructions on backup and restore of server configuration and

Membrain data.

Backup a Container

(membrain) # container backup CNAME (incr|full) (local|nfs)

CNAME : Container Name

1mE@E 3 Backup mode type incremental
full: Backup mode type full

local: Back up to the local machine

nfs: Back up to an NFS machine

Restore a Container

(membrain) # container restore CNAME (local|nfs) BACKUPFILE

CNAME : Container Name

local: Back up to the local machine
nfs: Back up to an NFS machine
BACKUPFILE: Name of the backup file

Basic Configuration Using GUI

GUI Login

The Schooner Administrator GUI provides simple, graphical access to the same set of
configuration interfaces shown above in the CLI description. To login to the GUI:

1.

o k& DN

Enter the URL “http://<server ip>/admin.

The Schooner Administrator login page appears.
Enter the login credentials “admin/admin”.
Click “Login”.

The Schooner Administrator Overview page is displayed:
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Figure 2-1: Overview Page

Start, Stop and Restart Schooner Membrain™
To start a Schooner Membrain™ instance:
1. Select the instance you wish to start in the navigation panel.
2. Click on the “Start” button:
) Start

Figure 2-2: Start Instance Button
3. The Schooner Membrain™ instance executes.
To stop a Schooner Membrain™ instance:
1. Select the instance you wish to stop in the navigation panel.
2. Click on the “Stop” button:

@) Stop
Figure 2-3: Stop Instance Button

3. The Schooner Membrain™ instance is stopped.

To restart a Schooner Membrain™ instance:

Welcome back: admin

34 Setting € Avout Grsign Out

® Nodes View O Groups View

ltems  Comn  Geys  Sets  Dels  Evicton Hit

 Last Updated: 22:10:21 Mari04/2012

10 Write Network(ln)  Network(Out) ~UpTime
7046KBIs  9.57KBIs 0.48KBls

/ Last Updated: 22:10:19 Mar/04/2012

Description

1. Select the instance you wish to restart in the navigation panel.

2. Click on the “Restart” button:

¢ ) Restart

Figure 2-4: Start Instance Button
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3. The Schooner Membrain™ instance is restarted.

Container Configuration and Control

Containers are storage entities supported by Schooner Membrain™ to give you fine-
grained control over memory and flash resources. Membrain clients access a container
via its TCP/UDP port or IP addresses. You may additionally assigh a name to each
container for ease of maintenance.

Once you have created a container, it will remain inactive until you start it. Similarly,
you must stop the container before you delete it.

Add a Container in cache eviction mode
To add a container:
1. Select the node to host the container.

2. Click “Add Container”:

%) Add Container

Figure 2-5: Add Container Button
3. The “Add Container” dialog displays:

Add a New Container X
Name: Cache Size: 1
TCP: 11211 UDP: 11211
Persistent: no v Eviction: yes =
Mode: writeback v Host: xen201v05.schc v
P Name
= Node: N/A (11P) U
V| 0.0.0.0 N/A
= Node: xen201v05.schoonerinfotech.net (2 IPs) A
AT NN 4 [Py X
OK Cancel

Figure 2-6: Add Container Dialog
o Enter the container name.
o Enter the TCP/UDP port numbers.
o Setpersistence to “no” and eviction to “yes”.
o Select cache writeback or writethru mode.
o Select the IP addresses for the container.
o Click “Add”.
4. The message panel will display the status of the container add operation.

5. After the container has been created, you must click the “Start” button in order to

activate the container.

Add a Container in store mode

To add a container:

Schooner Membrain — QuickStart Guide 11



Select the node to host the container.
Click “Add Container”:

&, Add Container

Figure 2-7: Add Container Button

“ H ” H H -
3. The “Add Container” dialog displays:
Add a New Container X
Name: Store Size: 1
TCP: 11211 uDP: 11211
Persistent:  yes v Eviction: no o
Mode: writethru v Host: xen201v05.sche v
P Name
= Node: N/A (11P) D
v] 0.0.0.0 NIA
= Node: xen201v05.schoonerinfotech.net (2 IPs) A
AT AN 4 [ X
OK Cancel

Figure 2-8: Add Container Dialog

o

o

o

o

Enter the container name.

Enter the TCP/UDP port numbers.

Set persistence to “yes” and eviction to “no”.
Select cache writeback or writethru mode.
Select the IP addresses for the container.

Click “Add”.

4. The message panel will display the status of the container add operation.

5. After the container has been created, you must click the “Start” button in order to

activate the container.

Delete a Container

You can remove any container that is no longer needed. Keep in mind that you must
stop a container before you attempt to delete it.

To delete a container:

1. Select the container.
2. Click the “Stop” button:

O

Stop

Figure 2-9: Stop Container Button
3. Click the “Remove” button:

€

Remove

Figure 2-10: Remove Container Button
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4. The message panel will display the status of the container removal.

Start a Container
To start a container:
1. Select the container.
2. Click the “Start” button:

{ Start

Figure 2-11: Container Start Button
3. The message panel will display the status of the container start.

Stop a Container
To stop a container:
1. Select the container.
2. Click the “Stop” button:

@) stop

Figure 2-12: Container Stop Button
3. The message panel will display the status of the container stop.

Create and Delete Mirrored Groups

Mirrored groups are the Schooner entities used to control container replication. Each
Schooner Membrain™ node can belong to either the Independent Group (non-
replicating) or the Mirrored Group (replicating). A Mirrored Group is limited to 2 nodes.

When you add/delete/start/stop a container belonging to a node in a Mirrored Group,
the Admin interface will perform the operation automatically on both of the mirrored

nodes.

Create a Mirrored Group

To create a mirrored group:
1. Click on the “Schooner Grid” icon.
2. Click on the “Add Group” button:

&, Add Group

Figure 2-13: Add Group Button
3. The “Add Group” dialog displays:
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| Create a new group-[Step 1: Group Name and select group members] X
Group Name

Name:  Mirror
Please specify the group name here using the characters a-z, A-Z, 0-9, _or -.

Group Memebers

Name
xen201v01.schoonerinfotech.net

xen201v02.schoonerinfotech.net

<

xen204v01.schoonerinfotech.net

<

xen204v02 schoonerinfotech.net

Next »

Figure 2-14: Add Group Dialog
o Enter the name of the mirror group.
o Select two nodes to form the mirror group.
o Click “Next”.
1. The “VIP” dialog displays:

Create a new Group-[Step 2: VIP setting for each group memeber] X
© Add € Remove VIP List for node'xen204v01.schoonerinfotech.net
P Interface ~ Mask Gateway Perm Status
710.1.204.10 eth0 25525500  10.1.1.1 yes up
© Add € Remove VIP List for node'xen204v02.schoonerinfotech.net’
1P Interface  Mask GateWay Perm Status
710.1.204.20 etho 25525500  10.1.1.1 yes up

« Previous Next »

Figure 2-15: VIP Dialog
o Click “Add” to enter VIP configuration for each node.
o Click “Next”.

2. The “Admin Interface” dialog displays:

Create a new Group-[Step 3: Msg interface setting for each group member] x
P Name Mask GateWay Status
V| 10.1.204.1 eth0 255.255.0.0 N/A true

Please select the msg interface of node 'xen204v01.schoonerinfotech.net’

P Name Mask GateWay Status
V| 10.1.204.2 eth0 255.255.0.0 N/A true

Please select the msg interface of node 'xen204v02.schoonerinfotech.net’

« Previous Finish »

Figure 2-16: Admin Interface Dialog
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o Select the admin interface for each node.
o Click “Finish”.

3. The message panel will display the status of the mirror group create.

Delete a Mirrored Group
To delete a mirrored group:
1. Click on the icon of the mirrored group.
2. Click on the “Remove Group” button:

€. Remove Group

Figure 2-17: Remove Group Button
3. The message panel will display the status of the mirrored group delete.

On successful completion, the members of the mirrored group will be assigned to
the independent pool. Their containers will be left intact but no longer in
replication mode.

Container Backup/Restore

Schooner Membrain™ supports the backup and restore of persistent container data
(cache containers cannot be backed up).

Backup

A full backup is a logical copy of all objects in a container. An incremental backup is a
logical copy of objects in a container that are new or have changed since the previous
backup, as well as a logical representation of deleted objects. A full backup is taken to
start a new backup "series", which contains the full backup, plus zero or more
incremental backups. There is no limit on the number of incremental backups that may
be taken in a backup series (though there are practical considerations).

Restore

Restoring a backup is the process of replaying backup streams to the server. A backup
can be restored to any container. The target container must already exist; the restore
process does not create a container. The user must ensure there is enough space in
the container to hold all the restored objects.

Backups within a backup series are restored as a set, beginning with the full backup.
Any backup series can be restored, and a backup series can be restored to an arbitrary
backup within the series. All backups within the series, starting with the full backup, up
to and including the desired backup will be restored.

Note: Refer to the Schooner Membrain™ Application and Administration Guide for
more information and instructions on backup and restore of server configuration and
Membrain data.
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Backup a Container
To back up a container:
Click on the container in the “Navigation Panel”.
Click on the “Backup” tab.
Click the “Create” button”:

' g
& Create

Figure 2-18: Create Button
4. The “Backup Job” dialog displays:

Backup a membrain container X
Container: One b4
Backup Type&Mode
Type: LOCAL v Mode: full N

Backup Configuration

Location:  /schooner/backup

OK Cancel

Figure 2-19: Backup Job Dialog
o Select the container to backup.
o Select the type of backup, local or remote.
o Ifremote, select the node.
o Select the mode, full or incremental.
o Ifincremental, select the full backup file associated with this backup.
o Enter the directory path for the backup.
o Click “OK”.
5. The message panel displays that status of the backup job.

Restore a Container
To restore a container from backup:
Click on the container in the “Navigation Panel”.
Click on the “Restore” tab.
Click the “Create” button”:

' g
& Create

Figure 2-20: Create Button
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4. The “Restore Job” dialog displays:
Restore a membrain container X
Restore Type

Container: One v | Type: LOCAL A

Backup Configuration

Location: | /schooner/backup/Schooner/One/BACKUP-1/

&l FULL-0

OK Cancel

Figure 2-21: Restore Job Dialog

o Select the container to restore.

o Select the type of backup, local or remote.
o Ifremote, select the node.

o Select the backup file.

o Click “OK”.

5. The message panel displays that status of the restore job.
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Chapter 3: Verification
Schooner Membrain™ provides a suite of hardware and software verification tests:
= A storage system performance check of the data storage file system or devices.

= An application test (memslap) of Schooner Membrain™ .

Storage Verification

After installation of Schooner Membrain™ , you should run the storage system
verification tests that are designed to gauge the throughput of your database log and
data file systems and associated devices.

Data File System Test

To execute the data file system test follow the example below.
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Device Test

To execute the data file system test follow the example below. Note that this test can
take up to an hour to complete:
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Application Verification

In order to verify that Schooner Membrain™ is functioning properly, execute the
following test:
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Chapter 4: Performance Monitoring

Schooner Membrain™ provides a set of performance charts. The charts are based on
system and Membrain metrics collected by the “emt” monitoring system. This monitor
samples metrics for cpu, memory, |0 and Membrain at 5 minute intervals. Data is
displayed for the past 2 hours.

To access the charts, select either a node or container and click on the Dashboard tab.
EETEEEY W ——
FREE YOUR DATA 2% Setting € Avout (rsign Out
Schooner Membrain @ ® o i ¥l DashBoard il Backu; &) Rest £ Log

S@hA Schooner Dashboard 2
2 [#) vm138vm04. schoonerinfotech.net -
% HAOne — . .
2 System CPU Utilization [Unit: %] 4 System RAM Utilization [Unit: %] &
= @) vm138vm05.schoonerinfotech.net
3
4 HAOne = =
-
-
Swap [Unit: GB] +  SystemRAM [Unit: GB] -
[ -
M coches
L5Ge
u
oG8
s
Disk Utilization [Unit: %] 4©  SystemDisk10PS [Unit: B/s] <@
" ;
o Last Updated: 13:53:08 Mar/022012
33 Node View “I Group View
& Tasks
Status  Name Node Gontainer Group Time(start) Time(end) Description
E] ’ vm138vmo4. t HAOn NA 12:16:29 PM Mari0212012 12:16:34 PM Mar/0212012 Start the container successfully.
el /' addContainer vm138vmo05.schoonerinfotech.net  HAOne HA 12:15:28 PM Mar/02/2012 12:15:41 PM Mari0212012 Add the container successfully.
E] ! Create Group NiA NA HA 12:06:58 PM Mar0212012 12:10:04 PM Mar/02/2012 Create group successfully.
E} / Addstockmemeac... 10.54.159: 11211 NA NA 12:05:37 PM Mar0212012 12:05:37 PM Mari02/2012 Add a stock memeached sucesessfu
#  «/  AddNode 10113850 NA NA 11:20:15 AM Marl0212012 11:20:27 AM Marf0212012 Add node successfully.

Figure 4-1: System Dashboard

System Dashboard
The system dashboard displays the following metrics:
= CPU utilization
=  Memory utilization
= Disk bandwidth
= Network bandwidth

Container Dashboard
The container dashboard displays the following metrics:
=  Membrain get/set TPS
= Container hit ratio
= Container connections

=  Network bandwidth
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= Average key length

= Average data length

= Eviction rate

=  Membrain add/delete/replace TPS

=  Membrain append/prepend TPS

=  Membrain increment/decrement/CAS TPS
=  Membrain sync/sync all/flush all TPS
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Appendix: Schooner Membrain™ Statistics

Schooner Membrain™ supports the standard Memcached statistics as well as its own
set of statistics.

Standard Memcached Statistics

The following are the standard Memcached statistics:

Schooner Membrain™ Statistics

The following are the Schooner Membrain™ statistics:
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The interesting additions provided by Schooner Membrain™ “stats all” are:

* Mcd_cmds - counts for the following commands:

DC - decrement
DL - delete

SN - sync

SA - sync all
FA - flush all

o GT - get

o ST - set

o AD - add

o RP - replace
o AP - append
o PP - prepend
o CS - cas

o IC - increment
o

o

o

o

o

* Mcd_get_key, Mcd_get_data, Mcd_set_key, Mcd_set_data
o evs-events
o min-minimum size

o max- maximum size
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o avg-average size

o geo - geometric mean

o std - standard deviation

o data buckets in power of 2 size
flash_space_allocated

o secondary storage allocated
flash_space_consumed

o secondary storage consumed
flash_num_objects

o secondary storage objects
flash_num_created_objects

o secondary storage object creations
flash_num_evictions

o secondary storage evictions
flash_num_overwrites

o secondary storage object overwrites
flash_num_ops

o secondary storage operations
flash_num_read_ops

o secondary storage reads
flash_num_put_ops

o secondary storage writes
flash_num_del_ops

o secondary storage deletes
sdf_cache_hits

o DRAM cache hits
sdf_cache_misses

o DRAM cache misses
sdf_cache_evictions

o DRAM cache evictions
sdf_flash_hits

o Secondary storage get hits
sdf_flash_misses

o Secondary storage object misses
sdf_n_overwrites

o Cached object overwrites
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