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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.
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= |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.
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Chapter 2: Configuration and Management

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 “madmin”, 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.

Add a Container in eviction mode

(membrain) # container add TCPPORT UDPPORT CAPACITY yes
(writeback|writethru) (yes|no) (disable|enable) CNAME
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Add a Container in store mode

Delete a Container

Start a Container

Stop a Container

Show All Containers

Schooner Membrain — QuickStart Guide 5



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 hode 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

Overview
Schooner Membrain supports the backup and restore of:
* Server configuration

o This includes the service configuration files required to restore a fresh
appliance to the backed up state of an existing server.

o It also includes the Schooner Membrain container configuration.
o Server configuration backup may be accessed via GUI or CLI menu.
o Container data

* A Schooner Membrain persistent container data backup/restore utility is
provided to save/restore the contents of Schooner Membrain containers.

o The container contents are retrieved from SSD storage and placed on
an internal hard drive on the Schooner Appliance.
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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.

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
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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:

Schooner Membrain — QuickStart Guide 9



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 an optional 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, browse to the following URL:

http://<server>/schooner-charts

Performance Charts

The performance charts display important system and Membrain metrics that can be

used to quickly determine bottlenecks or analyze the effect of database or workload
changes on performance.

Views

The performance charts present three views plus a configuration panel:
SCHOONER /4

SCALE SMART

System Membrain HW profile Configuration

= System, Membrain global and Membrain container metrics

System

The System tab displays a summary of server metrics:

Average CPU Utilization

Per Core CPU Utilization

The graphs display total
and per core CPU
utilization, memory
utilization % and actual,
swap utilization, network
bandwidth, disk

st Hamorywiation operation rates and
utilization.

% Uil

%% Memory Utilization
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Container

The Container pages display detailed per container metrics:
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The graphs display total
and per command
rates, storage
utilization, Membrain
and DRAM cache miss
ratios, key/data
average sizes.
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Hardware Profile

The HW Profile tab displays the hardware configuration:

Processor: Proc C esso physical = 2, core
Speeds: Speeds : 16x2800.191
odels: Models : 16xIntel(
Cact Caches : 16x8192 KB Caches : 1

Memory: Total : 62.926 ) The display shows the
B e e ey e Py peoreseor e configuration of processor,
B0 Craroea, resperatize 256, issoncoo memory and storage device

R SRR e S S resources. A warning is
displayed if your server

Tnc does not meet the
minimum hardware
specifications for optimal
Schooner MySQL Core
performance.

Additionally, the wear level
metrics for flash devices
are displayed.

Flash devices:

NOTE: The hardware profiler uses vendor-specific controller utilities to determine
configuration and cache settings. If the utilities are not present an error message will
be displayed. Please contact your controller vendor and install the utilities. Then,
execute the following command:

/opt/schooner/bin/hw profiler.sh > ../hwprofile

Configuration

The Configuration page allows you to configure the storage devices and network
interfaces to monitor. Buttons are provided to add, edit and remove devices. Use the
“save” button to commit changes.

Drives: |sda O + & X
sdb
sdc
sdd .
sde v

Network interfaces: |eth0 + # X
ethl

Save | | Revert
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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

16
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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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