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Using MySQL with nencached

The largest problem with scalability within atypical environment is the speed with which you can access information. For frequently
accessed information, using MySQL can be slow because each access of information requires execution of the SQL query and recovery
of the information from the database. This also means that queries on tables that are locked or blocking may delay your query and re-
duce the speed of recovery of information.

nmenctached isasimple, yet highly scalable key-based cache that stores data and objects wherever dedicated or spare RAM is available
for very quick access by applications. To use, you run nentached on one or more hosts and then use the shared cache to store ob-
jects.Because each host's RAM is storing information, the access speed will be much faster than having to load the information from
disk. This can provide a significant performance boost in retrieving data versus loading the data natively from a database. Also, because
the cache isjust arepository for information, you can use the cache to store any data, including complex structures that would normally
require asignificant amount of effort to create, but in a ready-to-use format, helping to reduce the load on your MySQL servers.

The typical usage environment is to modify your application so that information is read from the cache provided by nencached. If the
information isn't in nencached, then the datais loaded from the MySQL database and written into the cache so that future requests for
the same object benefit from the cached data.

For atypical deployment layout, see Figure 1, “nentached Architecture Overview”.

Figure 1. rentached Architecture Overview
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In the example structure, any of the clients can contact one of the mencached serversto request a given key. Each client is configured
to talk to all of the servers shown in theillustration. Within the client, when the request is made to store the information, the key used to
reference the data is hashed and this hash is then used to select one of the mentached servers. The selection of the mentached serv-
er takes place on the client before the server is contacted, keeping the process lightweight.

The same algorithm is used again when a client requests the same key. The same key will generate the same hash, and the same nem
cached server will be selected as the source for the data. Using this method, the cached datais spread among all of the mencached
servers, and the cached information is accessible from any client. The result is a distributed, memory-based, cache that can return in-
formation, particularly complex data and structures, much faster than natively reading the information from the database.

The data held within anentached server is never stored on disk (only in RAM, which means there is no persistence of data), and the
RAM cache is aways popul ated from the backing store (a MySQL database). If anentached server fails, the data can always be re-
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covered from the MySQL database, albeit at a slower speed than loading the information from the cache.




Chapter 1. Installing nentached

You can build and install mencached from the source code directly, or you can use an existing operating system package or installa-
tion.

Installing mnentached from a Binary Distribution

Toinstal nencached on aRedHat, Fedora or CentOS host, use y um

root-shel |l > yuminstall nencached

Toinstall nencached on aDebian or Ubuntu host, use apt - get :

root-shel | > apt-get install mencached

Toinstal nenctached on a Gentoo host, use ernrer ge:

root-shel |l > emerge install mencached

Toinstall on OpenSolaris, use the pkg command to install the SUNWrentached package:

root -shel | > pkg install SUNWrentached

You may also find nencached in the Coolstack project. For more details, see http://cooltool s.sunsource.net/cool stack/.

Building nentached from Source

On other Unix-based platforms, including Solaris, Al1X, HP-UX and Mac OS X, and Linux distributions not mentioned already, you will
need to install from source. For Linux, make sure you have a 2.6-based kernel, which includes the improved epol | interface. For all
platforms, ensure that you havel i bevent 1.1 or higher installed. You can obtain | i bevent from| i bevent web page.

Y ou can obtain the source for mentached from nenctached website.

To build nentached, follow these steps:

1. Extractthe mentached source package:

shel | > gunzip -c nmenctached-1.2.5.tar.gz | tar xf -

2. Changetothenentached-1.2.5 directory:

shel | > cd nmentached-1.2.5

3. Runconfigure

shell > ./configure

Some additional options you may want to specify to conf i gur e:
e --prefix

If you want to specify adifferent installation directory, usethe - - pr ef i x option:

shel I > ./configure --prefix=/opt

The default isto usethe/ usr/ | ocal directory.
e --with-|ibevent

If you haveinstalled | i bevent and confi gur e cannot find thelibrary, usethe- - wi t h- 1 i bevent option to specify the
location of the installed library.
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e --enabl e-64bit

To build a64-bit version of nencached (which will allow you to use asingle instance with alarge RAM alocation), use -
-enabl e-64bi t.

e --enabl e-threads
To enable multi-threading support in mrentached, which will improve the response times on servers with a heavy load, use -
- enabl e-t hr eads. You must have support for the POSIX threads within your operating system to enable thread support.
For more information on the threading support, see Section 2.7, “nrentached thread Support”.

e --enable-dtrace

nmencached includes arange of DTrace threads that can be used to monitor and benchmark anmencached instance. For
more information, see Section 2.5, “Using mrentached and DTrace”.

Run meke to build nentached:

shel | > make

Runmake install toinstal nencached:

shel | > make instal




Chapter 2. Using nentached

To start using nencached, you must start the nencached service on one or more servers. Running nencached sets up the server,
allocates the memory and starts listening for connections from clients.

Note

Y ou do not need to be privileged user (r oot ) to run nentached unless you want to listen on one of the privileged TCP/
IP ports (below 1024). Y ou must, however, use a user that has not had their memory limits restricted using set rli mi t
or similar.

To start the server, run nencached asanonprivileged (that is, non-r oot ) user:

shel | > mentached

By default, mentached uses the following settings:

¢ Memory alocation of 64MB

e Listensfor connections on al network interfaces, using port 11211

e Supports a maximum of 1024 simultaneous connections

Typicaly, you would specify the full combination of options that you want when starting nencached, and normally provide a startup

script to handle the initidization of mencached. For example, the following line starts mentached with a maximum of 1024MB
RAM for the cache, listening on port 11121 on the IP address 192.168.0.110, running has a background daemon:

shel | > menctached -d -m 1024 -p 11121 -1 192.168.0.110

To ensure that nencached is started up on boot you should check theinit script and configuration parameters. On OpenSolaris, ment
cached iscontrolled by SMF. You can enable it by using:

root - shel | > svcadm enabl e nmentached

nmencached supports the following options:

* -UuU user

If you start mencached asr oot , usethe - u option to specify the user for executing mencached:

shel | > mentached -u nmentache

e -mnenory
Set the amount of memory allocated to nentached for object storage. Default is 64MB.

To increase the amount of memory allocated for the cache, use the - moption to specify the amount of RAM to be allocated (in
megabytes). The more RAM you allocate, the more data you can store and therefore the more effective your cache will be.

Warning

Do not specify amemory alocation larger than your available RAM. If you specify too large avalue, then some RAM al-
located for nencached will be using swap space, and not physical RAM. This may lead to delays when storing and re-
trieving values, because data will be swapped to disk, instead of storing the data directly in RAM.

Y ou can use the output of thevimst at command to get the free memory, as shown inf r ee column:

shel | > vnst at

kt hr nenory page di sk faults cpu
rbw swap free re nf pi po fr de sr sl s2 -- -- sy cs us sy id
0 0 0 5170504 3450392 2 7 2 0 0 0O 4 0 0 0 O 296 54 199 0 0 100
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For example, to allocate 3GB of RAM:

shel | > menctached -m 3072

On 32-hit x86 systems where you are using PAE to access memory above the 4GB limit, you will be unable to allocate RAM bey-
ond the maximum process size. Y ou can get around this by running multiple instances of mentached, each listening on a different
port:

shel | > mentached -m 1024 -p11211
shel | > menctached -m 1024 -p11212
shel | > menctached -m 1024 -p11213

-l interface

Specify anetwork interface/address to listen for connections. The default isto listen on all available address (I NADDR_ANY).

shel | > mentached -1 192.168.0.110

Support for IPv6 address support was added in mencached 1.2.5.

-p port
Specify the TCP port to use for connections. Default is 18080.

shel | > mentached -p 18080

-U port

Specify the UDP port to use for connections. Default is 0 (off).

shel | > mentached -U 18080

-s socket
Specify a Unix socket to listen on.

If you are running nencached on the same server as the clients, you can disable the network interface and use alocal UNIX sock-
et using the - s option:

shel | > mentached -s /tnp/ mencached

Using a UNIX socket automatically disables network support, and saves network ports (allowing more ports to be used by your web
server or other process).

-a mask
Specify the access mask to be used for the Unix socket, in octal. Default is 0700.
-Cc connections

Specify the maximum number of simultaneous connectionsto the nencached service. The default is 1024.

shel | > mentached -c 2048

Y ou should use this option, either to reduce the number of connections (to prevent overloading nentached service) or to increase
the number to make more effective use of the server running mencached server.

-t threads
Specify the numnber of threads to use when processing incoming requests.

By default, mentached is configured to use 4 concurrent threads. The threading improves the performance of storing and retriev-
ing data in the cache, using alocking system to prevent different threads overwriting or updating the same values. Y ou may want to

4



Using nentached

increase or decrease the number of threads, usethe -t option:

shel | > mentached -t 8

-d
Run nentached as adaemon (background) process:

shel | > mentached -d

=T

Maximize the size of the core file limit. In the event of afailure, thiswill attempt to dump the entire memory space to disk as a core
file, up to any limitsimposed by setrlimt.

-M

Return an error to the client when the memory has been exhausted. This replaces the normal behavior of removing older items from
the cache to make way for new items.

-k

Lock down all paged memory.
Note
Thereisauser-level limit on how much memory you may lock. Trying to alocate more than the available memory will
fail. You can set the limit for the user you started the daemon with (not for the- u user user) within the shell by using
ulimt -S -1 NUMKB

-V

Verbose mode. Prints errors and warnings while executing the main event loop.

- VvV

Very verbose mode. In addition to information printed by - v, aso prints each client command and the response.

-h

Print the help message and exit.

-

Print thementached and | i bevent license.

-b

Run a managed instance.

-P pidfile

Save the process ID of the nentached instanceintofi | e.

-f

Set the chunk size growth factor. When allocating new memory chunks, the allocated size of new chunks will be determined by
multiple the default slab size by this factor.

-n bytes
The minimum space allocated for the key+va uetflags information. The default is 48 bytes.
-L

On systems that support large memory pages, enables large memory page use. Using large memory pages enables nentached to
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allocate the item cache in one large chunk, which can improve the performance by reducing the number misses when accessing
memory.

2.1. nrencached Deployment

When using nentached you can use a number of different potential deployment strategies and topologies. The exact strategy you use
will depend on your application and environment. When developing a system for deploying mentached within your system, you
should keep in mind the following points:

« nentached isonly acaching mechanism. It shouldn't be used to store information that you cannot otherwise afford to lose and
then load from a different location.

« Thereisno security built into the nentached protocol. At a minimum you should make sure that the servers running nenctached
are only accessible from inside your network, and that the network ports being used are blocked (using afirewall or similar). If the
information on the mentached serversthat is being stored is any sensitive, then encrypt the information before storing it in mem
cached.

e nencached doesnot provide any sort of failover. Because there is no communication between different nencached instances. If
an instance fails, your application must capable of removing it from the list, reloading the data and then writing data to another
nmentached instance.

e Latency between the clients and the mentached can be aproblem if you are using different physical machines for these tasks. If
you find that the latency is a problem, move the nentached instances to be on the clients.

* Key length is determined by the mencached server. The default maximum key sizeis 250 bytes.

¢ Using asingle nentached instance, especialy for multiple clients, is generally abad idea as it introduces a single point of failure.
Instead provide at least two mentached instances so that a failure can be handled appropriately. If possible, you should create as
many nentached nodes as possible. When adding and removing nentached instances from a pool, the hashing and distribution
of key/value pairs may be affected. For information on how to avoid problems, see Section 2.4, “nencached Distribution Types’.

2.2. Using namespaces

Thenmentached cacheis avery ssmple massive key/value storage system, and as such thereis no way of compartmentalizing data
automatically into different sections. For example, if you are storing information by the unique ID returned from a MySQL database,
then storing the data from two different tables will run into issues because the same |D will probably be valid in both tables.

Some interfaces provide an automated mechanism for creating namespaces when storing information into the cache. In practice, these
namespaces are merely a prefix before agiven ID that is applied every time avalueis stored or retrieve from the cache.

Y ou can implement the same basic principle by using keys that describe the object and the unique identifier within the key that you sup-
ply when the object is stored. For example, when storing user data, prefix the ID of the user with user : oruser -.

Note

Using namespaces or prefixes only controls the keys stored/retrieved. There is no security within mrentached, and there-
fore no way to enforce that a particular client only accesses keys with a particular namespace. Namespaces are only useful
as amethod of identifying data and preventing corruption of key/value pairs.

2.3. Data Expiry

There are two types of data expiry within amentached instance. Thefirst typeis applied at the point when you store a new key/value
pair into the mrentached instance. If there is not enough space within a suitable slab to store the value, then an existing least recently
used (LRU) object is removed (evicted) from the cache to make room for the new item.

The LRU agorithm ensures that the object that is removed is one that is either no longer in active use or that was used so long ago that
itsdataiis potentialy out of date or of little value. However, in a system where the memory allocated to nrencached is smaller than the
number of regularly used objects required in the cache you will see alot of expired items being removed from the cache even though
they arein active use. Y ou use the statistics mechanism to get a better idea of the level of evictions (expired objects). For more informa-
tion, see Chapter 4, Getting mentached Satistics.
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Y ou can change this eviction behavior by setting the - Mcommand-line option when starting nencached. This option forces an error
to be returned when the memory has been exhausted, instead of automatically evicting older data.

The second type of expiry system is an explicit mechanism that you can set when a key/value pair isinserted into the cache, or when de-
leting an item from the cache. Using an expiration time can be a useful way of ensuring that the datain the cacheis up to date and in
line with your application needs and requirements.

A typical scenario for explicitly setting the expiry time might include caching session data for a user when accessing awebsite. nem
cached usesalazy expiry mechanism where the explicit expiry time that has been set is compared with the current time when the ob-
ject isrequested. Only objects that have not expired are returned.

Y ou can also set the expiry time when explicitly deleting an object from the cache. In this case, the expiry timeisrealy atimeout and
indicates the period when any attempts to set the value for a given key are rejected.

2.4. menctached Distribution Types

Thenmentached client interface supports a number of different distribution algorithms that are used in multi-server configurations to
determine which host should be used when setting or getting data from agiven nencached instance. When you get or set avalue, a
hash is constructed from the supplied key and then used to select a host from the list of configured servers. Because the hashing mech-
anism uses the supplied key as the basis for the hash, the selected server will be the same during both set and get operations.

For example, if you have three servers, A, B, and C, and you set the value nyi d, then the mentached client will create a hash based
on the ID and select server B. When the same key is requested, the same hash is generated, and the same server, B, will be selected to
reguest the value.

Because the hashing mechanism is part of the client interface, not the server interface, the hashing process and selection is very fast. By
performing the hashing on the client, it also meansthat if you want to access the same data by the same ID from the same list of servers
but from different client interfaces, you must use the same or compatible hashing mechanisms. If you do not use the same hashing
mechanism then the same data may be recorded on different servers by different interfaces, both wasting space on your nrentached
and leading to potential differencesin the information.

Note

One way to use a multi-interface compatible hashing mechanism isto usethel i brrentached library and the associated
interfaces. Because the interfaces for the different languages (including C, Ruby, Perl and Python) are using the same cli-
ent library interface, they will always generate the same hash code from the ID.

One issue with the client-side hashing mechanism is that when using multiple servers and extending or shrinking the list of serversthat
you have configured for use with nenctached, the resulting hash may change. For example, if you have servers A, B, and C; the com-
puted hash for key myi d may equate to server B. If you add another server, D, into thislist, then computing the hash for the same ID
again may result in the selection of server D for that key.

This means that servers B and D both contain the information for key nyi d, but there may be differences between the data held by the
two instances. A more significant problem is that you will get a much higher number of cache-misses when retrieving data as the addi-

tion of anew server will change the distribution of keys, and thiswill in turn require rebuilding the cached data on the mentached in-
stances and require an increase in database reads.

For this reason, there are two common types of hashing algorithm, consistent and modula.

With consistent hashing algorithms, the same key when applied to alist of servers will aways use the same server to store or retrieve
the keys, evenif thelist of configured servers changes. This means that you can add and remove servers from the configure list and al-
ways use the same server for agiven key. There are two types of consistent hashing algorithms available, Ketama and Wheel. Both
types are supported by | i bnrentached, and implementations are available for PHP and Java.

There are some limitations with any consistent hashing algorithm. When adding serversto an existing list of configured servers, then
keyswill be distributed to the new servers as part of the normal distribution. When removing servers from the list, the keys will be re-
allocated to another server within the list, which will mean that the cache will need to be re-populated with the information. Also, a con-
sistent hashing algorithm does not resolve the issue where you want consistent selection of a server across multiple clients, but where
each client contains a different list of servers. The consistency is enforced only within asingle client.

With a modula hashing algorithm, the client will select a server by first computing the hash and then choosing a server from the list of
configured servers. Asthe list of servers changes, so the server selected when using a modula hashing algorithm will also change. The
result is the behavior described above; changesto the list of servers will mean different servers are selected when retrieving data leading
to cache misses and increase in database load as the cache is re-seeded with information.
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If you use only asingle mentached instance for each client, or your list of mentached servers configured for a client never changes,
then the selection of a hashing algorithm isirrelevant, as you will not notice the effect.

If you change your servers regularly, or you use a common set of serversthat are shared among alarge number of clients, then using a
consistent hashing algorithm should help to ensure that your cache datais not duplicated and the datais evenly distributed.

2.5. Using nentached and DTrace

nenctached includes a number of different DTrace probes that can be used to monitor the operation of the server. The probesincluded
can monitor individual connections, slab allocations, and modifications to the hash table when a key/value pair is added, updated, or re-
moved.

For more information on DTrace and writing DTrace scripts, read the DTrace User Guide.

Support for DTrace probes was added to nenctached 1.2.6 includes a number of DTrace probes that can be used to help monitor your
application. DTrace is supported on Solaris 10, OpenSolaris, Mac OS X 10.5 and FreeBSD. To enable the DTrace probesin nem
cached, you should build from source and use the - - enabl e- dt r ace option. For more information, see Chapter 1, Installing
nencached.

The probes supported by nencached are:

e« conn-all ocat e(conni d)
Fired when a connection object is allocated from the connection pool.
e conni d — the connection id
¢« conn-rel ease(connid)
Fired when a connection object is released back to the connection pool.
Arguments:
e conni d — the connection id
e conn-create(ptr)
Fired when a new connection object is being created (that is, there are no free connection objects in the connection pool).
Arguments:
e ptr — pointer to the connection object
e conn-destroy(ptr)
Fired when a connection object is being destroyed.
Arguments:
e ptr — pointer to the connection object
e« conn-di spatch(conni d, threadid)
Fired when a connection is dispatched from the main or connection-management thread to aworker thread.
Arguments:
e conni d — the connection id
e threadi d —thethreadid
e slabs-allocate(size, slabclass, slabsize, ptr)

Allocate memory from the slab allocator
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Arguments:

* size —therequested size

» sl abcl ass — theallocation will be fulfilled in this class
* sl absi ze —thesize of eachitem in thisclass

e ptr — pointer to allocated memory

sl abs-al | ocate-fail ed(size, slabclass)
Failed to allocate memory (out of memory)

Arguments:

* size —therequested size

* sl abcl ass — the classthat failed to fulfill the request
sl abs- sl abcl ass-al | ocat e( sl abcl ass)

Fired when a slab class needs more space

Arguments:

* sl abcl ass — class that needs more memory

sl abs- sl abcl ass-al | ocat e-fail ed(sl abcl ass)
Failed to allocate memory (out of memory)

Arguments:

* sl abcl ass — theclassthat failed grab more memory
sl abs-free(size, slabclass, ptr)

Release memory

Arguments:

* si ze — thesize of the memory

* sl abcl ass — the class the memory belongsto

e ptr — pointer to the memory to release
assoc-find(key, depth)

Fired when the when we have searched the hash table for a named key. These two elements provide an insight in how well the hash
function operates. Traversals are asign of aless optimal function, wasting cpu capacity.

Arguments:

* key — thekey searched for

» dept h —thedepthin thelist of hash table
assoc-insert (key, nokeys)

Fired when a new item has been inserted.
Arguments:

e key —thekey just inserted
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» nokeys — thetotal number of keys currently being stored, including the key for which insert was called.
assoc-del et e( key, nokeys)

Fired when a new item has been removed.

Arguments:

» key —thekey just deleted

* nokeys — thetotal number of keys currently being stored, excluding the key for which delete was called.
itemlink(key, size)

Fired when an item is being linked in the cache
Arguments:

* key —theitemskey

* size —thesizeof the data
itemunlink(key, size)

Fired when an item is being deleted

Arguments:

* key —theitemskey

* size —thesizeof thedata
itemrenove(key, size)

Fired when the refcount for an item is reduced
Arguments:

» key —theitemskey

* size —thesizeof thedata

i tem updat e(key, size)

Fired when the "last referenced" time is updated
Arguments:

* key —theitemskey

* size —thesizeof the data

itemrepl ace(ol dkey, ol dsize, newkey, newsize)
Fired when an item is being replaced with another item
Arguments:

» ol dkey — thekey of theitem to replace

* ol dsi ze —thesize of theold item

* newkey — thekey of the new item

* newsi ze — the size of the new item
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process-conmand-start(conni d, request, size)
Fired when the processing of a command starts
Arguments:

e conni d — the connection id

e request — theincoming request

e si ze —thesize of the request

process- command- end(conni d, response, size)
Fired when the processing of acommand is done
Arguments:

e conni d — the connection id

* respnse — theresponse to send back to the client
* size —thesize of theresponse

conmand- get (conni d, key, size)

Fired for a get-command

Arguments:

* conni d — connection id

* key — requested key

* size —sizeof thekey'sdata (or -1 if not found)
command- get s(conni d, key, size, casid)
Fired for a gets command

Arguments:

» conni d — connection id

* key — reguested key

* size —sizeof thekey'sdata (or -1 if not found)

» casi d—thecasidfor theitem

command- add( conni d, key, size)

Fired for a add-command

Arguments:

* conni d — connection id

» key — requested key

* si ze —thenew size of the key's data (or -1 if not found)
conmand- set (conni d, key, size)

Fired for a set-command

Arguments:
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e conni d — connection id

* key — requested key

* size —thenew size of the key's data (or -1 if not found)
command-r epl ace(conni d, key, size)

Fired for areplace-command

Arguments:

* conni d — connection id

» key — requested key

* si ze —thenew size of the key's data (or -1 if not found)
conmand- prepend( conni d, key, size)

Fired for a prepend-command

Arguments:

e conni d — connection id

* key — requested key

* size —thenew size of the key's data (or -1 if not found)
command- append(conni d, key, size)

Fired for a append-command

Arguments:

* conni d — connection id

» key — requested key

* si ze —thenew size of the key's data (or -1 if not found)
conmand- cas(connid, key, size, casid)

Fired for a cas-command

Arguments:

e conni d — connection id

* key — reguested key

* size —sizeof thekey'sdata (or -1 if not found)

e casi d—thecasid requested

command- i ncr (conni d, key, val)

Fired for incr command

Arguments:

» conni d — connection id

» key — therequested key

12
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* val —thenew value
e« conmand- decr (conni d, key, val)
Fired for decr command
Arguments:
e conni d — connection id
* key — therequested key
* val —thenew vaue
¢ comuand- del et e(conni d, key, exptine)
Fired for a delete command
Arguments:
* conni d — connection id
» key — therequested key

* expti me —theexpiry time

2.6. Memory allocation within nencached

When you first start nencached, the memory that you have configured is not automatically allocated. Instead, mencached only
starts allocating and reserving physical memory once you start saving information into the cache.

When you start to store data into the cache, mentached does not alocate the memory for the data on an item by item basis. Instead, a
dlab alocation is used to optimize memory usage and prevent memory fragmentation when information expires from the cache.

With slab alocation, memory is reserved in blocks of IMB. The dab is divided up into a number of blocks of equal size. When you try
to store avalue into the cache, nrentached checks the size of the value that you are adding to the cache and determines which slab
contains the right size allocation for the item. If aslab with the item size already exists, the item is written to the block within the slab.

If the new item is bigger than the size of any existing blocks, then anew slab is created, divided up into blocks of a suitable size. If an
existing slab with the right block size already exists, but there are no free blocks, anew dlab is created. If you update an existing item
with data that is larger than the existing block allocation for that key, then the key is re-allocated into a suitable slab.

For example, the default size for the smallest block is 88 bytes (40 bytes of value, and the default 48 bytes for the key and flag data). If
the size of thefirst item you store into the cache is less than 40 bytes, then a slab with a block size of 88 bytesis created and the value
stored.

If the size of the data that you want to storeis larger than this value, then the block size isincreased by the chunk size factor until a
block size large enough to hold the value is determined. The block size is always a function of the scale factor, rounded up to a block
size which is exactly divisible into the chunk size.

For asample of the structure, see Figure 2.1, “Memory Allocation in nencached”.

Figure 2.1. Memory Allocation in nencached
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Page
Slab Class #1
Chunk | Chunk | Chunk | Chunk | Chunk
Page
Slab Class #1
Chunk | Chunk | Chunk | Chunk | Chunk
Page
Slab Class #2
Chunk | Chunk | Chunk [ Chunk | Chunk | Chunk
Page
Slab Class #1
Chunk | Chunk | Chunk | Chunk | Chunk

The result is that you have multiple pages allocated within the range of memory allocated to nentached. Each pageis IMB in size
(by default), and will be split into a different number of chunks, according to the chunk size required to store the key/value pairs. Each
instance will have multiple pages allocated, and a page will always be created when a new item needs to be created requiring a chunk of
aparticular size. A lab may consist of multiple pages, and each page within a slab will contain an equal number of chunks.

The chunk size of anew slab is determined by the base chunk size combined with the chunk size growth factor. For example, if theini-
tial chunks are 104 bytes in size, and the default chunk size growth factor is used (1.25), then the next chunk size allocated would be the
best power of 2 fit for 104*1.25, or 136 bytes.

Allocating the pages in this way ensures that memory does not get fragmented. However, depending on the distribution of the objects
that you want to store, it may lead to an inefficient distribution of the slabs and chunks if you have significantly different sized items.
For example, having arelatively small number of items within each chunk size may waste alot of memory with just few chunksin each
allocated page.

Y ou can tune the growth factor to reduce this effect by using the - f command line option. Thiswill adapt the growth factor applied to
make more effective use of the chunks and slabs allocated. For information on how to determine the current slab allocation statistics,
see Section 4.2, “nentached Slabs Statistics”.

If your operating system supportsit, you can also start nencached with the - L command line option. With this option enabled, it will

preallocate all the memory during startup using large memory pages. This can improve performance by reducing the number of misses
in the CPU memory cache.

2.7. menctached thread Support

If you enable the thread implementation within when building mrentached from source, then mencached will use multiple threadsin
additiontothel i bevent system to handle requests.

When enabled, the threading implementation operates as follows:

« Threading is handled by wrapping functions within the code to provide basic protection from updating the same global structures at
the same time.

¢ Eachthread usesits own instance of thel i bevent to help improve performance.

* TCP/IP connections are handled with a single thread listening on the TCP/IP socket. Each connection is then distribution to one of
the active threads on a simple round-robin basis. Each connection then operates solely within this thread while the connection re-

mains open.

« For UDP connections, all the threads listen to a single UDP socket for incoming requests. Threads that are not currently dealing with
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another request ignore the incoming packet. One of the remaining, nonbusy, threads will read the request and send the response.
Thisimplementation can lead to increased CPU load as threads will wake from sleep to potentially process the request.

Using threads can increase the performance on servers that have multiple CPU cores available, as the requests to update the hash table
can be spread between the individual threads. However, because of the locking mechanism employed you may want to experiment with
different thread values to achieve the best performance based on the number and type of requests within your given workload.
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Chapter 3. nentached Interfaces

A number of interfaces from different languages exist for interacting with nencached servers and storing and retrieving information.
Interfaces for the most common language platforms including Perl, PHP, Python, Ruby, C and Java.

Data stored into anencached server isreferred to by a single string (the key), with storage into the cache and retrieval from the cache
using the key as the reference. The cache therefore operates like alarge associative array or hash. It is not possible to structure or other-
wise organize the information stored in the cache. If you want to store information in a structured way, you must use ‘formatted' keys.
The following tips may be useful to you when using nencached:

The general sequence for using nentached in any language as a caching solution is as follows:

1. Request theitem from the cache.
2. If theitem exists, use the item data.

3. If theitem does not exist, load the data from MySQL, and store the value into the cache. This means the value will be available to
the next client that requests it from the cache.

For aflow diagram of this sequence, see Figure 3.1, “Typical mentached Application Flowchart”.

Figure 3.1. Typical nencached Application Flowchart
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The interface to nentached supports the following methods for storing and retrieving information in the cache, and these are consist-
ent across all the different APIs, even though the language specific mechanics may be different:

e get (key) — retrievesinformation from the cache. Returns the valueiif it exists, or NULL, ni | , or undef i ned or the closest
equivaent in the corresponding language, if the specified key does not exist.

 set(key, value [, expiry]) — setsthekey inthe cache to the specified value. Note that thiswill either update an exist-
ing key if it already exists, or add a new key/value pair if the key doesn't exist. If the expiry timeis specified, then the key will ex-
pire (be deleted) when the expiry timeis reached. The time should be specified in seconds, and is taken as arelative time if the value
islessthan 30 days (30* 24* 60* 60), or an absolute time (epoch) if larger than this value.

e add(key, value [, expiry]) — addsthekey to the cache, if the specified key doesn't already exist.

« replace(key, value [, expiry]) —replacetheval ue of the specified key, only if the key already exists.

e delete(key [, tine]) — Deletesthekey fromthe cache. If you supply at i e, then adding a value with the specified key
is blocked for the specified period.
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e incr(key [, value]) — Increment the specified key by one or the specified val ue.
e« decr(key [, val ue]) — Decrement the specified key by one or the specified val ue.

« flush_all —invalidates (or expires) al the current itemsin the cache. Technically they will still exist (they are not deleted), but
they will be silently destroyed the next time you try to access them.

In all implementations, most or all of these functions are duplicated through the corresponding native language interface.

For all languages and interfaces, you should use nentached to store full items, rather than simply caching single rows of information
from the database. For example, when displaying a record about an object (invoice, user history, or blog post), all the data for the asso-
ciated entry should be loaded from the database, and compiled into the internal structure that would normally be required by the applica-
tion. Y ou then save the complete object into the cache.

Data cannot be stored directly, it needs to be serialized, and most interfaces will serialize the data for you. Perl uses St or abl e, PHP
usesseri al i ze, PythonusescPi ckl e (or Pi ckl e) and Javausesthe Ser i al i zabl e interface. In most cases, the seriaization
interface used is customizable. If you want to share data stored in nentached instances between different language interfaces, con-
sider using a common serialization solution such as JSON (Javascript Object Notation).

3.1. Using | i bnentached

Thel i brentached library provides both C and C++ interfacesto nencached and is also the basis for a number of different addi-
tional APl implementations, including Perl, Python and Ruby. Understanding the core| i bnentached functions can help when using
these other interfaces.

The C library is the most comprehensive interface library for nencached and provides awealth of functions and operational systems
not always exposed in the other interfaces not based onthe |l i bnmentached library.

The different functions can be divided up according to their basic operation. In addition to functions that interface to the core API, there
are anumber of utility functions that provide extended functionality, such as appending and prepending data.

Tobuildandingtall | i bnencached, download thel i brrentached package, run configure, and then build and install:

shel | > tar xjf |ibmentached-0.21.tar. gz
shel |l > cd |i bmencached- 0. 21

shel |l > ./configure

shel | > make

shel | > make instal

On many Linux operating systems, you can install the corresponding | i bnenctached package through the usual yum apt - get or
similar commands. On OpenSolaris, use pkg to install the SUNW i bnentached package.

To build an application that uses the library, you need to first set the list of servers. Y ou can do this either by directly manipulating the
servers configured within the main nencached_st structure, or by separately populating alist of servers, and then adding thislist to
thenenctached_st structure. The latter method is used in the following example. Once the server list has been set, you can call the
functions to store or retrieve data. A simple application for setting a preset value to localhost is provided here:

#i ncl ude <stdio. h>

#i ncl ude <string. h>

#i ncl ude <uni std. h>

#i ncl ude <Ii bnentached/ nentached. h>
int main(int argc, char *argv[])

mencached_server_st *servers = NULL
mencached_st *nment;
mencached_return rc;
char *key= "keystring"
char *val ue= "keyval ue"
nencached_server_st *nencached_servers_parse (char *server_strings)
menc= nmencached_creat e( NULL) ;
servers= nmencached_server_| i1 st_append(servers, "local host", 11211, &rc);
rc= mencached_server_push(nment, servers);
if (rc == MEMCACHED SUCCESS)
prrintf(stderr,“Added server successfully\n")
el se
fprintf(stderr,"Couldn't add server: %\n", nencached_strerror(nenc, rc));
rc= mencached_set (menc, key, strlen(key), value, strlen(value), (time_t)0, (uint32_t)0);
if (rc == MEMCACHED_SUCCESS)
fprintf(stderr,"Key stored successfully\n")
el se
fprintf(stderr,"Couldn't store key: %\n", mencached_strerror(nenc, rc));
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return O

Y ou can test the success of an operation by using the return value, or populated result code, for agiven function. The value will always
be set to VEMCACHED SUCCESS if the operation succeeded. In the event of afailure, usethe nencached_strerror () functionto
trandlate the result code into a printable string.

To build the application, you must specify the mentached library:

shel | > gcc -0 nmenc_basi ¢ menc_basic.c -1 mencached

Running the above sample application, after starting anmencached server, should return a success message:

shel | > ment_basi c
Added server successfully
Key stored successfully

3.1.1. 1 i bnrentached Base Functions

Thebasel i bmencached functions allow you to create, destroy and clone the main mentached_st structure that is used to inter-
faceto the nenctached servers. The main functions are defined below:

nenctached_st *nenctached_create (nmencached_st *ptr);
Createsanew mencached_st structure for use with the other | i bmencached API functions. Y ou can supply an existing, static,
nencached_st structure, or NULL to have anew structured allocated. Returns a pointer to the created structure, or NULL on failure.

voi d nencached_free (nencached_st *ptr);

Free the structure and memory allocated to a previously created nencached_st structure.

mencached_st *menctached_cl one(menctached_st *clone, mentached_st *source);

Clone an existing mencached structure from the specified sour ce, copying the defaults and list of servers defined in the structure.

3.1.2. 1 i bnencached Server Functions

Thel i brentached API usesalist of servers, stored withinthe nentached_ser ver _st structure, to act asthelist of servers
used by the rest of the functions. To use nentached, you first create the server list, and then apply the list of serverstoavalid| i b-
nmencached object.

Because the list of servers, and the list of serverswithin an activel i bnentached object can be manipulated separately, you can up-
date and manage server listswhile an activel i bnencached interface is running.

The functions for manipulating the list of serverswithinanencached_st structure are given below:

mencached_return
nenctached_server _add (nmencached_st *ptr
char *host nane
unsigned int port);
Add aserver, using the given host nane and por t into thenentached_st structuregiveninptr.

mencached_return
mencached_server _add_uni x_socket (mencached_st *ptr
char *socket);

Add aUnix socket to the list of servers configured inthe nencached_st structure.

unsi gned i nt mencached_server_count (mencached_st *ptr);

Return a count of the number of configured serverswithinthe nenctached_st structure.
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mencached_server_st *
mencached_server_|list (mencached_st *ptr);

Returns an array of all the defined hosts within anmentached_st structure.

mencached_return
mencached_server _push (mencached_st *ptr, _
nencached_server_st *list);

Pushes an existing list of serversonto list of servers configured for acurrent mrentached_st structure. This adds servers to the end of
the existing list, and duplicates are not checked.

Thenmentached_server _st structure can be used to create alist of mentached servers which can then be applied individualy to
nencached_st structures.

mencached_server_st *
mencached_server _| i st_append (mencached_server_st *ptr,
char *host nane,
unsi gned int port,
mencached_return *error);

Add a server, with host nane and por t , tothe server list in pt r . Theresult code is handled by the er r or argument, which should
point to an existing nrentached_r et ur n variable. The function returns a pointer to the returned list.

unsi gned i nt mencached_server_|ist_count (mencached_server_st *ptr);

Return the number of the serversin the server list.

voi d nentached_server_list_free (mencached_server_st *ptr);

Free up the memory associated with a server list.

mencached_server_st *nmencached_servers_parse (char *server_strings);

Parses a string containing alist of servers, where individual servers are separated by a comma and/or space, and where individual serv-
ersareof theformser ver [ : port] . Thereturn valueisaserver list structure.

I brentached Set Functions

The set related functions within | i bnencached provide the same functionality as the core functions supported by the nentached
protocol. The full definition for the different functionsis the same for all the base functions (add, replace, prepend, append). For ex-
ample, the function definition for nencached_set () is:

mencached_return

mencached_set (nmenctached_st *ptr,
const char *key,
size_t key_l ength,
const char *val ue,
size_t val ue_l ength,
tine_t expiration,
uint32_t flags);

Theptr isthenencached_st structure. Thekey and key_| engt h define the key name and length, and val ue and
val ue_| engt h the corresponding value and length. Y ou can also set the expiration and optiona flags. For more information, see
Section 3.1.5, “ i bnentached Behaviors’.

The following table outlines the remainder of the set-related functions.

| i bmenctached Function Equivalent to

nencached_set (nent, key, key_|length, val ue, Generic set () operation.
val ue_l ength, expiration, flags)

nmentached_add(nent, key, key length, val ue, Genericadd( ) function.
val ue_l ength, expiration, flags)

nmencached_r epl ace(nent, key, key_length, Genericr epl ace().
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| i brencached Function

Equivalent to

val ue, value_length, expiration, flags)

nencached_prepend(nent, key, key_length,

Prepends the specified val ue before the current value of the spe-

val ue, value_length, expiration, flags) cifiedkey.

nencached_append(nent, key, key_ |l ength, Appends the specified val ue after the current value of the spe-
val ue, value_length, expiration, flags) cifiedkey.

nmencached_cas(nenc, key, key_length, val ue, Overwrites the data for a given key aslong as the corresponding
val ue_l ength, expiration, flags, cas) cas valueis still the same within the server.

nencached_set _by_key(nent, master_key,
ter_key_length, key, key_length, val ue,
val ue_l ength, expiration, flags)

mas-

Similar to the generic set () , but has the option of an additional
master key that can be used to identify an individual server.

nencached_add_by_key(nent, naster_key, nas-
ter_key_length, key, key_length, val ue,
val ue_l ength, expiration, flags)

Similar to the generic add( ) , but has the option of an additional
master key that can be used to identify an individual server.

nmencached_repl ace_by_key(nment, naster_key,
mast er _key_l ength, key, key_length, val ue,
val ue_l ength, expiration, flags)

Similar to the genericr epl ace( ) , but has the option of an addi-
tional master key that can be used to identify an individual server.

nencached_prepend_by_key(nment, naster_key,
mast er _key | ength, key, key_ |ength, value,
val ue_l ength, expiration, flags)

Similar to themenctached_pr epend() , but has the option of
an additional master key that can be used to identify an individual
Server.

nmencached_append_by_key(nent, master_key,

Similar tothenentached_append() , but has the option of an

mast er _key | ength, key, key_length, val ue,
val ue_l ength, expiration, flags)

additional master key that can be used to identify an individual
server.

nencached_cas_by key(nent, nmaster_key, nmas- |Similartothenenctached _cas(), but hasthe option of an ad-
ter_key length, key, key_ l|length, val ue, ditional master key that can be used to identify an individual serv-
val ue_l ength, expiration, flags) er.

The by _key methods add two further arguments, the master key, to be used and applied during the hashing stage for selecting the serv-
ers. You can see thisin the following definition:

mencached_return

nencached_set _by_key(nmencached_st *ptr,
const char *master_key,
size_t master_key_l ength,
const char *key,
size_t key_l ength,
const char *val ue,
size_t val ue_l ength,
time_t expiration,
uint32_t flags);

All the functions return avalue of type nenctached_r et ur n, which you can compare against the VEMCACHED SUCCESS constant.

I bnrencached Get Functions

Thel i brentached functions provide both direct access to asingle item, and a multiple-key request mechanism that provides much
faster responses when fetching alarge number of keys simultaneously.

The main get-style function, which is equivalent to the generic get () isnentached_get () . Thefunctions a string pointer to the re-
turned value for a corresponding key.

char *menctached_get (menctached_st *ptr,
const char *key, size_t key_length,
size_t *val ue_l ength,
uint32_t *flags,
mencached_return *error);

A multi-key get, mentached_nyget (), isalso available. Using amultiple key get operation is much quicker to do in one block than
retrieving the key values with individual callsto nencached_get () . To start the multi-key get, you need to call nem
cached_nget ():

mencached_return
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mencached_nget (nmencached_st *ptr,
char **keys, size_t *key_length,
unsi gned i nt nunber_of _keys);

The return value is the success of the operation. The keys parameter should be an array of strings containing the keys, and
key_| engt h an array containing the length of each corresponding key. nunber _of _keys isthe number of keys supplied inthe ar-

ray.
To fetch theindividual values, you need to use nencached_f et ch() to get each corresponding value.

char *menctached_fetch (mencached_st *ptr,
const char *key, size_t *key_length,
size_t *val ue_l ength,
uint32_t *flags,
mencached_return *error);

The function returns the key value, withthe key, key | engt h andval ue_I| engt h parameters being populated with the corres-
ponding key and length information. The function returns NULL when there are no more values to be returned. A full example, includ-
ing the populating of the key data and the return of the information is provided here.

#i ncl ude <stdio. h>

#i ncl ude <sstring. h>

#i ncl ude <uni std. h>

#i ncl ude <l i bmencached/ nentached. h>
int main(int argc, char *argv[])

mencached_server_st *servers = NULL;
mencached_st *nment;
mencached_return rc;

char *keys[]= {"huey", "dewey", "louie"};
size_t key_length[3];
char *values[]= {"red", "blue", "green"};

size_t value_length[3];
unsi gned int x;
uint32_t flags;
char return_key[ MEMCACHED_ MAX_KEY] ;
size_t return_key_l ength;
char *return_val ue;
size_t return_val ue_l ength;
menc= mencached_creat e( NULL) ;
servers= nmenctached_server_| i st_append(servers, "local host", 11211, &rc);
rc= mencached_server_push(nmenc, servers);
if (rc == MEMCACHED_SUCCESS)
fprintf(stderr,"Added server successfully\n");
el se
fprintf(stderr,"Couldn't add server: %\n", nenctached_strerror(nent, rc));
for(x= 0; x < 3; x++)

key_length[x] = strlen(keys[x]);
val ue_l engt h[ x] = strlen(val ues[x])
rc= mencached_set (menc, keys[x], ke
val ue_| engt h[ x] ,
if (rc == MEMCACHED_ SUCCESS)
fprintf(stderr,"Key % stored successfully\n", keys[x]);

x], val ues[x]

| engt h[ ,
)0, (uint32_t)0);

y |
(1

el se
fprintf(stderr,"Couldn't store key: %\n", nentached_strerror(nent, rc));

rc= mencached_nget (menc, keys, key_length, 3);
if (rc == MEMCACHED_SUCCESS)

while ((return_val ue= nentached_fetch(nent, return_key, & eturn_key_Ilength,
& eturn_val ue_l ength, & lags, &c)) !'= NULL)

if (rc == MEMCACHED_SUCCESS)

fprintf(stderr,"Key % returned %\n",return_key, return_value);

return O;

Running the above application:

shell > menc_mul ti _fetch
Added server successfully
Key huey stored successfull
Key dewey stored successful
Key | oui e stored successful
Key huey returned red

Key dewey returned bl ue

y
l'y
Iy
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Key |l ouie returned green

3.1.5. 11 bnencached Behaviors

The behavior of | i bnentached can be modified by setting one or more behavior flags. These can either be set globally, or they can
be applied during the call to individua functions. Some behaviors also accept an additional setting, such as the hashing mechanism used
when selecting servers.

To set global behaviors:

mencached_return
mencached_behavi or _set (menctached_st *ptr,
nenctached_behavi or fl ag,
uint64_t data);

To get the current behavior setting:

ui nt 64_t
mencached_behavi or _get (menctached_st *ptr,
mencached_behavi or flag);
Behavior Description
VEMCACHED BEHAVI OR_NO BLOCK Caused | i bmentached to use asynchronous I/0.
VEMCACHED BEHAVI OR_TCP_NCDELAY Turns on no-delay for network sockets.
MEMCACHED BEHAVI OR_HASH Without a value, sets the default hashing algorithm for keys to use MD5. Other

valid valuesinclude VEVCACHED HASH DEFAULT, VEM

CACHED HASH_MD5, MEMCACHED HASH_CRC, MEM
CACHED_HASH_FNV1_64, MEMCACHED_HASH FNV1A 64, VEM
CACHED_HASH_FNV1_32, and MEMCACHED HASH FNV1A 32.

MVEMCACHED BEHAVI OR_DI STRI BUTI ON Changes the method of selecting the server used to store agiven value. The de-
fault method is MEMCACHED_DI STRI BUTI ON_MODULA. Y ou can enable
consistent hashing by setting VEMCACHED DI STRI BUTI ON_CONSI STENT.
MEMCACHED_DI STRI BUTI ON_CONSI STENT isan aliasfor the value VEM
CACHED_DI STRI BUTI ON_CONSI STENT_KETANA.

MEMCACHED BEHAVI OR_CACHE_LOOKUPS Cache the lookups made to the DNS service. This can improve the performance
if you are using names instead of |P addresses for individual hosts.

MEMCACHED BEHAVI OR_SUPPORT_CAS Support CAS operations. By default, thisis disabled because it imposes a per-
formance penalty.
MEMCACHED BEHAVI OR_KETANA Sets the default distribution to VEM

CACHED DI STRI BUTI ON_CONSI STENT_KETAMA and the hash to MEM
CACHED_HASH_MD5.

MVEMCACHED BEHAVI OR_PCLL_TI MEQUT Modify the timeout value used by pol | () . You should supply asi gned
i nt pointer for the timeout value.

VEMCACHED BEHAVI OR_BUFFER_REQUESTS |Buffers|O requestsinstead of them being sent. A get operation, or closing the
connection will cause the data to be flushed.

MEMCACHED_BEHAVI OR_VERI FY_KEY Forces| i brentached to verify that a specified key isvalid.

VEMCACHED_BEHAVI OR_SCRT_HOSTS If set, hosts added to the list of configured hosts for anentached_st struc-
ture will placed into the host list in sorted order. Thiswill break consistent hash-
ing if that behavior has been enabled.

VEMCACHED BEHAVI OR_CONNECT_TI MEQUT |In nonblocking mode this changes the value of the timeout during socket con-
nection.

3.1.6.1 i bnencached Command-line Utilities

In addition to the main C library interface, | i bnentached aso includes anumber of command line utilities that can be useful when
working with and debugging nrencached applications.
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All of the command line tools accept a number of arguments, the most critical of whichisser ver s, which specifiesthe list of servers
to connect to when returning information.

The main tools are:

e nencat — display the value for each ID given on the command line:

shel | > mentat --servers=l ocal host hwkey
Hell o worl d

« nmentp — copy the contents of afile into the cache, using the file names as the key:

shel | > echo "Hello Wrld" > hwkey

shel | > menctp --servers=l ocal host hwkey
shel | > mentat --servers=l ocal host hwkey
Hell o world

e ment m— remove an item from the cache:

shel | > mentat --servers=l ocal host hwkey
Hel l o worl d

shel | > menrm - - servers=l ocal host hwkey
shel | > nmentat --servers=l ocal host hwkey

« mensl ap — test the load on one or more mentached servers, simulating get/set and multiple client operations. For example, you
can simulate the load of 100 clients performing get operations:

shel | > mensl ap --servers=| ocal host --concurrency=100 --flush --test=get
mensl ap --servers=local host --concurrency=100 --flush --test=get Threads connecting to servers 100
Took 13.571 seconds to read data

e nenf | ush — flush (empty) the contents of the mencached cache.

shel | > menfl ush --servers=l ocal host

3.2. Using MySQL and nentached with Perl

The Cache: : Mentached module provides a native interface to the Memcache protocol, and provides support for the core functions
offered by nrentached. You should install the module using your hosts native package management system. Alternatively, you can in-
stall the module using CPAN:

root-shel | > perl -MCPAN -e 'install Cache:: Mentached'

To use mentached from Perl through Cache: : Menctached module, you first need to create anew Cache: : Mentached object
that definesthe list of servers and other parameters for the connection. The only argument is a hash containing the options for the cache
interface. For example, to create a new instance that uses three nrencached servers:

use Cache: : Mentached;
ny $cache = new Cache:: Mentached {
'servers' => [
'192.168.0.100: 11211",
'192.168. 0.101: 11211",
'192.168.0.102: 11211",

I

Note

When using the Cache: : Mentached interface with multiple servers, the APl automatically performs certain operations
across all the serversin the group. For example, getting statistical information through Cache: : Mentached returnsa
hash that contains data on a host by host basis, as well as generalized statistics for all the serversin the group.

Y ou can set additional properties on the cache object instance when it is created by specifying the option as part of the option hash. Al-
ternatively, you can use a corresponding method on the instance:
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e servers ormethodset _servers() — specifiesthelist of the serversto be used. The serverslist should be areferenceto an
array of servers, with each element as the address and port number combination (separated by a colon). Y ou can also specify alocal
connection through a UNIX socket (for example/ t np/ sock/ menctached). You can also specify the server with aweight
(indicating how much more frequently the server should be used during hashing) by specifying an array reference with the nrem
cached server instance and a weight number. Higher numbers give higher priority.

e conpress_threshol d or method set _conpress_t hreshol d() — specifies the threshold when values are compressed.
Values larger than the specified number are automatically compressed (using z| i b) during storage and retrieval.

¢ no_rehash or methodset nor ehash() — disablesfinding a new server if the original choice is unavailable.

e readonly or methodset readonl y()— disableswritesto the mrentached servers.

Oncethe Cache: : Mentached object instance has been configured you can usetheset () and get () methodsto store and retrieve
information from the mentached servers. Objects stored in the cache are automatically serialized and deserialized using the St or -

abl e module.

The Cache: : Mentached interface supports the following methods for storing/retrieving data, and relate to the generic methods as
shown in the table.

Cache: : Mentached Function Equivalent to

get () Genericget ()

get _multi(keys) Gets multiple key s from memcache using just one query. Returns
a hash reference of key/value pairs.

set () Genericset ()

add() Generic add()

repl ace() Genericr epl ace()

del ete() Genericdel et e()

incr() Generici ncr ()

decr () Genericdecr ()

Below is acomplete example for using nencached with Perl and the Cache: : Mencached module:

root - shel | >/ usr/ bi n/ perl
use Cache: : Mentached;
use DBI;
use Dat a: : Dunper ;
# Configure the nentached server
ny $cache = new Cache:: Mentached {
'servers' => [
'l ocal host:11211",

ny $filmane = shift or die "Must specify the film nane\n";

ny $filnkey = $fil mare;

nkey =~ s/ [ _/;

ad the data fromthe cache

filndata = $cache->get ($fil nkey);

he data wasn't in the cache, then we load it fromthe database
ef i ned($fil ndata))

i
t
Id

filndata = | oad_fil ndata($fil mane);
f (defined($filndata))

~——n

# Set the data into the cache, using the key
if ($cache->set ($fil nkey, $fil ndata))

print STDERR "Fil mdata | oaded from database and cached\n";
}
el se

print STDERR "Couldn't store to cache\n";

el se

die "Couldn't find $fil mane\n";
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}
el se
{

print STDERR "Fil mdata | oaded from Mentached\n";
}

{sub | oad_fil ndat a

ny ($f|In'narre) = @;

ny $dsn = . nysql : dat abase=saki | a; host =l ocal host ; port =3306";

$dbh = DBI —>connect ($dsn, 'sakila','password');

ny ($filnbase) = $dbh->sel ectrow _hashref(sprintf('select * fromfilmwhere title = %',

$dbh- >quot e($fi | mane))) ;
i{f (! defined($fil mane))

return (undef);

}
$fil mhase->{stars} =
$dbh- >sel ectal | arrayref(sprlntf( sel ect concat (first_nane, ,last _nane) '

"fromfilmactor left 10|n (actor) !
"on (filmactor.actor_id = actor. act or _id) '
' where filmid=%",
$dbh->quot e( $f i | mbase->{film.id})));

return($fil nbase);

The exampl e uses the Sakila database, obtaining film data from the database and writing a composite record of the film and actorsto
memcache. When calling it for afilm does not exist, you should get this result:

shel | > mentached-sakil a. pl "ROCK | NSTI NCT"
Fil m data | oaded from dat abase and cached

When accessing afilm that has already been added to the cache:

shel | > mentached-sakil a. pl "ROCK | NSTI NCT"
Fil mdata | oaded from Mentached

3.3. Using MySQL and nentached with Python

The Python nencache moduleinterfacesto mencached servers, and iswritten in pure python (that is, without using one of the C
APIs). You can download and install a copy from Python Memcached.

Toinstall, download the package and then run the Python installer:

pyt hon setup.py install

running install

runni ng bdi st_egg

runni ng egg_i nfo

creating python_nentached. egg-info

removi ng ' buil d/ bdi st.|inux-x86_64/egg' (and everything under it)

Processi ng python_nencached- 1. 43- py2. 4. egg

creating /usr/li b64/ pyt hon2. 4/ si t e- packages/ pyt hon_mencached- 1. 43- py2. 4. egg
Extracting python_nencached-1.43-py2.4.egg to /usr/|ib64/python2. 4/site-packages
Addi ng pyt hon- mentached 1.43 to easy-install.pth file

Installed /usr/lib64/python2.4/site-packages/ pyt hon_nentached- 1. 43-py2. 4. egg
Processi ng dependenci es for python-nmencached==1. 43

Fi ni shed processi ng dependenci es for python-nmencached==1. 43

Onceinstalled, the mentache module provides a class-based interface to your nencached servers. Serialization of Python structures
is handled by using the Python cPi ckl e or pi ckl e modules.

To create anew nencache interface, import the mentache module and create a new instance of thementache. Cl i ent class:

i mport mencache
nent = nencache. Client(['127.0.0.1:11211'])

The first argument should be an array of strings containing the server and port number for each mencached instance you want to use.
Y ou can enable debugging by setting the optional debug parameter to 1.

By default, the hashing mechanism used iscr ¢32. This provides a basic module hashing algorithm for selecting among multiple serv-
ers. You can change the function used by setting the value of nentache. ser ver HashFunct i on to the alternate function you want
to use. For example:
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fromzlib inport adler32
mencache. server HashFunction = adl er 32

Once you have defined the servers to use within the nentache instance, the core functions provide the same functionality asin the
generic interface specification. A summary of the supported functions is provided in the following table.

Python nentache Function Equivalent to
get () Genericget ()
get _multi(keys) Gets multiple values from the supplied array of keys. Returnsa
hash reference of key/value pairs.
set () Genericset ()
set_nmulti(dict [, expiry [, key_prefix]]) Sets multiple key/value pairs from the supplied di ct .
add() Generic add()
repl ace() Genericr epl ace()
prepend(key, value [, expiry]) Prepends the supplied val ue to the value of the existing key.
append(key, value [, expiry[) Appendsthe supplied val ue to the value of the existing key.
del ete() Genericdel et e()
delete multi(keys [, expiry [, key prefix]] Deletes all the keys from the hash matching each string in the ar-
) ray keys.
incr() Generici ncr ()
decr () Genericdecr ()
Note

Within the Python mencache module, al the* _nul ti () functions support an optional key_pr ef i x parameter. If
supplied, then the string is used as a prefix to al key lookups. For example, if you call:

nenc.get_multi(['a,'b'], key_prefix="users:")

The function will retrievethekeysuser s: a and user s: b from the servers.

An example showing the storage and retrieval of information to anmentache instance, loading the raw datafrom MySQL, is shown be-
low:

i mport sys

i mport MySQLdb

i mport mencache

ment = nmencache. Client(['127.0.0.1:11211'], debug=1);

try:
conn = MySQLdb. connect (host = "l ocal host",
user = "sakila",
passwd = "password",

db = "sakila")
except MySQLdb. Error, e:
print "Error %: %" % (e.args[0], e.args[1])
sys.exit (1)
popul arfilms = menc.get('top5filns')
if not popularfil ns:
cursor = conn.cursor()
cursor.execute('select filmid,title fromfilmorder by rental _rate desc limt 5')
rows = cursor.fetchall ()
menc. set (' top5fil ms', rows, 60)
| print "Updated nencached with MySQL data"
el se:
print "Loaded data from nentached"
for row in popularfilns:
print "%, %" % (rom0], row1])

When executed for the first time, the datais |oaded from the MySQL database and stored to the nentached server.

shel | > pyt hon nent_pyt hon. py
Updat ed nmenctached wth MySQ data
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The datais automatically serialized using cPi ckl e/pi ckl e. This means when you |load the data back from nentached, you can
use the object directly. In the example above, the information stored to nencached isin the form of rows from a Python DB cursor.
When accessing the information (within the 60 second expiry time), the datais loaded from nencached and dumped:

shel | > pyt hon nent_pyt hon. py
Loaded data from nmencached
2, ACE GOLDFI NGER

7, Al RPLANE S| ERRA

8, Al RPORT POLLOCK

10, ALADDI N CALENDAR

13, ALl FOREVER

The seriaization and deserialization happens automatically, but be aware that serialization of Python data may be incompatible with
other interfaces and languages. Y ou can change the serialization module used during initialization, for example to use JISON, which will
be more easily exchanged.

3.4. Using MySQL and nentached with PHP

PHP provides support for the Memcache functions through a PECL extension. To enable the PHP nentache extensions, you must
build PHP using the - - enabl e- nentache optionto conf i gur e when building from source.

If you are installing on a RedHat based server, you can install the php- pecl - nencache RPM:

root-shell > yum --install php-pecl-nmentache

On Debian based distributions, use the php- nencache package.

Y ou can set global runtime configuration options by specifying the valuesin the following table within your php. i ni file.

Configuration option Default Description

nmencache. al | ow_f ai | over 1 Specifies whether another server in the list should be quer-
ied if thefirst server selected fails.

nencache. max_fail over _attenpts |20 Specifies the number of serversto try before returning a
failure.

nmenctache. chunk_si ze 8192 Defines the size of network chunks used to exchange data
with thementached server.

nencache. def aul t _port 11211 Defines the default port to use when communicating with
thementached servers.

nmencache. hash_strat egy standard Specifies which hash strategy to use. Set to consi st ent
to allow serversto be added or removed from the pool
without causing the keys to be remapped to other servers.
When set to st andar d, an older (modula) strategy is used
that potentially uses different servers for storage.

nmencache. hash_functi on cre32 Specifies which function to use when mapping keys to serv-
ers. cr c32 usesthe standard CRC32 hash. f nv usesthe
FNV-1a hashing algorithm.

To create a connection to anmentached server, you need to create anew Mentache object and then specifying the connection op-
tions. For example:

<?php

$cache = new Mentache;

$cache->connect (' | ocal host', 11121);
7>

This opens an immediate connection to the specified server.

To use multiple mencached servers, you need to add servers to the memcache object using addSer ver () :

bool Mentache::addServer ( string $host [, int $port [, bool $persistent
[, int $weight [, int $tineout [, int $retry_interval
[, bool $status [, callback $failure_call back

1111111 )
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The server management mechanism within the php- nencacheA moduleisacritical part of the interface as it controls the main inter-
facetothe nentached instances and how the different instances are sel ected through the hashing mechanism.

To create a simple connection to two nencached instances:

<?php

$cache = new Mentache;

$cache->addServer (' 192. 168. 0. 100", 11211);
$cache- >addServer (' 192. 168. 0. 101' , 11211) ;
2>

In this scenario the instance connection is not explicitly opened, but only opened when you try to store or retrieve avalue. Y ou can en-
able persistent connections to mencached instances by setting the $per si st ent argument to true. Thisisthe default setting, and
will cause the connections to remain open.

To help control the distribution of keysto different instances, you should usethe globa nencache. hash_st r at egy setting. This
sets the hashing mechanism used to select. Y ou can also add an additional weight to each server, which effectively increases the number
of times the instance entry appears in the instance list, therefore increasing the likelihood of the instance being chosen over other in-
stances. To set the weight, set the value of the $wei ght argument to more than one.

The functions for setting and retrieving information are identical to the generic functional interface offered by nentached, as shown
inthistable.

PECL nentache Function Equivalent to

get () Genericget ()

set () Genericset ()
add() Generic add()
repl ace() Genericr epl ace()
del ete() Genericdel et e()

i ncrement () Generici ncr ()
decrenent () Genericdecr ()

A full example of the PECL nentache interface is provided below. The code loads film data from the Sakila database when the user
provides afilm name. The data stored into the mentached instanceis recorded asanysql i result row, and the APl automatically
serializes the information for you.

<?php
$nent = new Mentache;
$nenc- >addSer ver (' I ocal host '11211")
7>
<htm xm ns="http://ww.w3. org/ 1999/ xhtm " xmnl :lang="en" |ang="en">
<head>
<meta http-equi v="Content-Type" content="text/htm; charset=utf-8" />
<title>Sinmpl e Mentache Lookup</title>
</ head>
<body>
<f orm met hod="post " >
<p><b>Fi | nx/ b>: <input type="text" size="20" name="fil m' ></p>
<i nput type="submt">
</ form
<hr/>
<?php
echo "Loading data. .
$val ue = $nenc- >get ($_ REQUEST[ film]);
if ($val ue)

printf("<p>Filmdata for % |oaded from nmencache</p>", $value['title']);
foreach (array_keys($val ue) as $key)

printf("<p><b>%</b>: %</ p>", $key, S$val ue[ $key])

el se
or

e ="%"',$_REQUEST[ ' film]));

$con = new nysqli('local host','sakila','password','sakila')
di e ("<hl>Database probl enx/hl1>" . nysqli_connect _error());

$result = $con->query(sprintf('select * fromfilmwhere tit

$row = $result->fetch array(NVSCL _ASSCC) ;

$nenc->set ($row ' title'], $row);

printf("<p>Loaded ¥%s fron]hySKL</p> $rof'title' ]);
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7>

With PHP, the connections to the nentached instances are kept open as long as the PHP and associated Apache instance remain run-
ning. When adding aremoving servers from the list in arunning instance (for example, when starting another script that mentions addi-
tional servers), the connections will be shared, but the script will only select among the instances explicitly configured within the script.

To ensure that changes to the server list within a script do not cause problems, make sure to use the consistent hashing mechanism.

3.5. Using MySQL and nentached with Ruby

There are anumber of different modules for interfacing to mrentached within Ruby. The Ruby- MentCache client library provides a
native interface to nrentached that does not require any external libraries, such as| i bnrentached. You can obtain the installer
package from http://www.deveiate.org/projectyRMemCache.

Toinstall, extract the packageand thenruni nstal | . r b:

shell > install.rb

If you have RubyGems, you can install the Ruby- MenCache gem:

shel | > geminstall Ruby-MentCache

Bul k updating Gem source index for: http://gens.rubyforge.org

Install required dependency io-reactor? [Yn] vy

Successfully install ed Ruby- MenCache-0.0.1

Successful ly installed io-reactor-0.05

Installing ri docunentation for io-reactor-0.05...

Installing RDoc docunentation for io-reactor-0.05...

Touseanentached instance from within Ruby, create a new instance of the MentCache object.
require ' nencache'

ment = MenCache::new ' 192.168. 0. 100: 11211'

Y ou can add aweight to each server to increase the likelihood of the server being selected during hashing by appending the weight
count to the server host name/port string:

requi re ' mencache’
ment = MenCache::new '192. 168. 0. 100: 11211: 3'
To add serversto an existing list, you can append them directly to the MentCache object:

ment += ["192.168.0.101: 11211"]

To set datainto the cache, you can just assign avalue to a key within the new cache object, which works just like a standard Ruby hash
object:

menc|"key"] = "val ue"

Or to retrieve the value:

print mencl["key"]

For more explicit actions, you can use the method interface, which mimics the main nencached API functions, as summarized in the
following table.

Ruby MentCache Method Equivalent to

get () Genericget ()

get _hash(keys) Get the values of multiple key's, returning the information as a
hash of the keys and their values.

set () Genericset ()

set _many(pairs) Set the values of the keys and valuesin the hash pai r s.

30


http://www.deveiate.org/projects/RMemCache

mentached Interfaces

Ruby MentCache Method Equivalent to
add() Generic add()
repl ace() Genericr epl ace()
del et e() Genericdel et e()
incr() Generici ncr ()
decr () Genericdecr ()

3.6. Using MySQL and nentached with Java

Thecom danga. MentCached class within Java provides a native interface to nencached instances. Y ou can obtain the client from
http://whalin.com/memcached/. The Java class uses hashes that are compatible with | i brentached, so you can mix and match Java
and | i bnentached applications accessing the same mentached instances. The serialization between Java and other interfaces will
not be compatible. If thisis a problem, use JSON or a similar nonbinary serialization format.

On most systems you can download the package and usethej ar directly. On OpenSolaris, use pkg to install the SUNWrentached-
j ava package.

Tousethecom danga. MentCached interface, you create a MenCachedCl i ent instance and then configure the list of servers by
configuring the Sock| OPool . Through the pool specification you set up the server list, weighting, and the connection parameters to
optimized the connections between your client and the nentached instances that you configure.

Generally you can configure the nentached interface once within a single class and then use this interface throughout the rest of your
application.

For example, to create a basic interface, first configure the MemCachedCl i ent and base Sockl OPool settings:

public class M/d ass {
protected static MenCachedC ient ncc = new MenCachedCient();
static {
String[] servers =

"l ocal host:11211",

Integer[] weights = { 1 };
Sockl OPool pool = Sockl OPool . get| nstance();

pool . set Servers( servers );
pool . set Wi ght s( wei ghts );

In the above sample, the list of serversis configured by creating an array of the nencached instances that you want to use. Y ou can
then configure individual weights for each server.

The remainder of the properties for the connection are optional, but you can set the connection numbers (initial connections, minimum
connections, maximum connections, and the idle timeout) by setting the pool parameters:

pool . setlnitConn( 5 );

pool . setM nConn( 5 );

pool . set MaxConn( 250 );

pool . set Maxl dl e( 1000 * 60 * 60 * 6

Once the parameters have been configured, initialize the connection pool:

pool .initialize();

The pool, and the connection to your nentached instances should now be ready to use.

To set the hashing algorithm used to select the server used when storing a given key you can use pool . set Hashi ngAl g() :

pool . set Hashi ngAl g( Sockl OPool . NEW COVPAT_HASH ) ;

Valid values ares NEW COVPAT_HASH, OLD COVPAT_HASH and NATI VE_HASH are a so basic modula hashing algorithms. For a
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consistent hashing algorithm, use CONSI STENT _HASH. These constants are equivalent to the corresponding hash settingswithin | i b-

nencached.

Javacom danga. MenCached Method Equivalent to

get () Genericget ()

get Mul ti (keys) Get the values of multiple keys, returning the information as
Hash map usingj ava. | ang. St ri ng for the keys and
j ava. | ang. Obj ect for the corresponding values.

set () Genericset ()

add() Genericadd()

repl ace() Genericr epl ace()

del ete() Genericdel et e()

incr() Generici ncr ()

decr () Genericdecr ()

3.7. Using the MySQL nentached UDFs

Thementached MySQL User Defined Functions (UDFs) enable you to set and retrieve objects from within MySQL 5.0 or greater.

Toinstall the MySQL nencached UDFs, download the UDF package from ht-
tp://tangent.org/586/Memcached_Functions_for_MySQL.html. Y ou will need to unpack the package and run conf i gur e to configure
the build process. When running conf i gur e, usethe- - wi t h- mysqgl option and specify the location of thenysql _confi g com-
mand. Note that you must be running :

shel | > tar zxf menctached_functions_mysql-0.5.tar.gz

shel | > cd nenctached_functi ons_nysql-0.5

shell > ./configure --w th-mysql -config=/usr/local /mysql/bin/mysqgl _config
Now build and install the functions:

shel | > make

shel | > make install

Y ou may want to copy the MySQL nentached UDFsinto your MySQL plugins directory:

shell > cp /usr/local/lib/libmencached_functions_mysql* /usr/local/nmysql/lib/mysql/plugins/

Onceinstalled, you must initialize the function within MySQL using CREATE and specifying the return value and library. For example,
to add thenment_get () function:

nysql > CREATE FUNCTI ON nment_get RETURNS STRI NG SONAME "I i bmentached_functions_nysql.so";

Y ou must repeat this process for each function that you want to provide access to within MySQL . Once you have created the associ-
ation, the information will be retained, even over restarts of the MySQL server. Y ou can simplify the process by using the SQL script
provided in the mrentached UDFs package:

shel | > mysql <sql/install_functions.sql

Alternatively, if you have Perl installed, then you can use the supplied Perl script, which will check for the existence of each function
and create the function/library association if it has not already been defined:

shell > utils/install.pl --silent

The- - si | ent optioninstalls everything automatically. Without this option, the script will ask whether you want to install each of the
available functions.

The interface remains consistent with the other APIs and interfaces. To set up alist of servers, usethenent_servers_set () func-
tion, which accepts a single string containing and comma-separated list of servers:
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nysql > SELECT ment_servers_set (' 192.168. 0. 1: 11211, 192. 168. 0. 2: 11211");

Note

The list of servers used by the mentached UDFsis not persistent over restarts of the MySQL server. If the MySQL serv-
er fails, then you must re-set the list of nenctached servers.

Tosetavalue usenenc_set :

nysqgl > SELECT nment_set (' nyid', 'nyvalue');

To retrieve astored value:

nysql > SELECT nmenc_get (' nyid');

The list of functions supported by the UDFs, in relation to the standard protocol functions, is shown in the following table.

MySQL nentached UDF Function

Equivalent to

nmenc_get ()

Genericget ()

menc_get _by_key(rnaster_key, key, val ue)

Likethe generic get () , but uses the supplied master key to select
the server to use.

nmenc_set ()

Genericset ()

nmenc_set by key(master_key, key, val ue)

Likethe generic set () , but uses the supplied master key to select
the server to use.

ment_add()

Generic add()

nmenc_add_by_key(rmast er _key, key, val ue)

Like the generic add( ) , but uses the supplied master key to select
the server to use.

nment_repl ace()

Genericr epl ace()

nmenc_repl ace_by_key(naster_key, key, val ue)

Likethe genericr epl ace( ) , but uses the supplied master key to
select the server to use.

nmenc_prepend(key, val ue)

Prepend the specified val ue to the current value of the specified
key.

ment_prepend_by key(nmaster_ key, key, val ue)

Prepend the specified val ue to the current value of the specified
key, but uses the supplied master key to select the server to use.

nmenc_append( key, val ue)

Append the specified val ue to the current value of the specified
key.

nmenc_append_by_key(mast er _key, key, val ue)

Append the specified val ue to the current value of the specified
key, but uses the supplied master key to select the server to use.

nment_del et e()

Genericdel et e()

nmenc_del et e_by_key(naster_key, key, val ue)

Likethe generic del et e( ) , but uses the supplied master key to
select the server to use.

nment_i ncrenent ()

Generici ncr ()

nment_decr enent ()

Genericdecr ()

Therespective* _by_key () functions are useful when you want to store a specific value into a specific mnencached server, possibly

based on a differently calculated or constructed key.

The mentached UDFsinclude some additional functions:

e nment_server_count ()

Returns a count of the number of serversin the list of registered servers.

e ment_servers_set _behavi or (behavi or _type,

val ue) ,menc_set _behavi or (behavi or _type, val ue)
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Set behaviors for the list of servers. These behaviors are identical to those provided by the | i bnentached library. For morein-
formationon | i bmrentached behaviors, see Section 3.1, “Using | i bnentached”.

Y ou can use the behavior name asthe behavi or _t ype:

nysql > SELECT nent_servers_behavi or _set (" MEMCACHED BEHAVI OR_KETAMA", 1) ;

e ment_servers_behavi or _get (behavi or _type),menc_get _behavi or (behavi or _type, val ue)
Returns the value for a given behavior.
e nmenc_|ist_behaviors()
Returns alist of the known behaviors.
e menc_list_hash_types()
Returns alist of the supported key-hashing algorithms.
e nmenc_list_distribution_types()
Returns alist of the supported distribution types to be used when selecting a server to use when storing a particular key.
e menc_|ibmencached_version()
Returns the version of thel i bnentached library.
e nmenc_stats()

Returns the genera statistics information from the server.

3.8. nencached Protocol

Communicating with anencached server can be achieved through either the TCP or UDP protocols. When using the TCP protocol
you can use asimple text based interface for the exchange of information.

3.8.1. Using the TCP text protocol

When communicating with mentached you can connect to the server using the port configured for the server. Y ou can open a connec-
tion with the server without requiring authorization or login. As soon as you have connected, you can start to send commands to the
server. When you have finished, you can terminate the connection without sending any specific disconnection command. Clients are en-
couraged to keep their connections open to decrease latency and improve performance.

Datais sent to the mrentached server in two forms:

« Text lines, which are used to send commands to the server, and receive responses from the server.
« Unstructured data, which is used to receive or send the value information for agiven key. Datais returned to the client in exactly the
format it was provided.

Both text lines (commands and responses) and unstructured data are always terminated with the string \ r \ n. Because the data being
stored may contain this sequence, the length of the data (returned by the client before the unstructured data is transmitted should be used
to determine the end of the data.

Commands to the server are structured according to their operation:

« Storagecommands: set, add, r epl ace, append, pr epend, cas

Storage commands to the server take the form:
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comrand key [flags] [exptinme] length [noreply]

Or when using compare and swap (cas):

cas key [flags] [exptine] |ength [casunique] [noreply]

Where:

e conmand — the command name.
* set — Storevalue against key
e add — Store this value against key if the key does not already exist
* repl ace — Storethisvalue against key if the key already exists

» append — Append the supplied value to the end of the value for the specified key. Thef | ags and expt i ne arguments
should not be used.

e prepend — Append value currently in the cache to the end of the supplied value for the specified key. Thef | ags and
expt i nme arguments should not be used.

» cas — Set the specified key to the supplied value, only if the supplied casuni que matches. Thisis effectively the equi-
valent of change the information if nobody has updated it since | last fetched it.

» key —thekey. All datais stored using athe specific key. The key cannot contain control characters or whitespace, and can be
up to 250 charactersin size.

» fl ags — theflagsfor the operation (as an integer). Flagsin nentached aretransparent. The mnentached server ignoresthe
contents of the flags. They can be used by the client to indicate any type of information. In rentached 1.2.0 and lower the
valueisa 16-hit integer value. Inmencached 1.2.1 and higher the value is a 32-bit integer.

e exptime —theexpiry time, or zero for no expiry.

* | engt h — thelength of the supplied value block in bytes, excluding the terminating \ r \ n characters.

e casuni que — isaunique 64-hit value of an existing entry. Thiswill be used to compare against the existing value. You
should use the value returned by the get s command when issuing cas updates.

* noreply —tellsthe server not to reply to the command.

For example, to storethe value abcdef intothekey xyzkey, you would use:

set xyzkey 0 O 6\r\nabcdef\r\n

The return value from the server will be one line, specifying the status or error information. For more information, see Table 3.2,
“mencached Protocol Responses’.

Retrieval commands: get , get s

Retrieval commands take the form:

get keyl [key2 .... keyn]
gets keyl [key2 ... keyn]

Y ou can supply multiple keys to the commands, with each requested key separated by whitespace.

The server will respond with an information line of the form:

VALUE key flags bytes [casunique]

Where:
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* key —thekey name.

» fl ags —thevalue of theflag integer supplied to the mentached server when the value was stored.
* byt es — the size (excluding the terminating \ r \ n character sequence) of the stored value.

e casuni que — the unique 64-bit integer that identifies the item.

The information line will immediately be followed by the value data block. For example:

get xyzkey\r\n
VALUE xyzkey 0 6\r\n
abcdef\r\n

If you have requested multiple keys, an information line and data block will be returned for each key found. If arequested key does
not exist in the cache, no information is returned.

Delete commands: del et e

Deletion commands take the form:

del ete key [time] [noreply]

Where:

* key —thekey name.

* time —thetimein seconds (or aspecific Unix time) for which the client wishes the server to refuse add or r epl ace com-
mands on thiskey. All add, r epl ace, get , and get s commands will fail during this period. set operationswill succeed.
After this period, the key will be deleted permanently and all commands will be accepted.

If not supplied, the value is assumed to be zero (delete immediately).

* noreply —tellsthe server not to reply to the command.

Responses to the command will either be DELETED to indicate that the key was successfully removed, or NOT_FOUND to indicate
that the specified key could not be found.

Increment/Decrement: i ncr, decr

The increment and decrement commands change the value of a key within the server without performing a separate get/set se-
guence. The operations assume that the currently stored value is a 64-bit integer. If the stored value is not a 64-bit integer, then the
valueis assumed to be zero before the increment or decrement operation is applied.

Increment and decrement commands take the form:

incr key value [noreply]
decr key val ue [noreply]

Where:

* key —thekey name.

« val ue — aninteger to be used as the increment or decrement value.
* noreply —tellsthe server not to reply to the command.

The response will be:

* NOT_FOUND — the specified key could not be located.

» val ue — the new value of the specified key.

Values are assumed to be unsigned. For decr operations the value will never be decremented below 0. For i ncr operations, the
value will be wrap around the 64-bit maximum.
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e Statisticscommands: st at s

Thest at s command provides detailed statistical information about the current status of the nentached instance and the data it
is storing.

Statistics commands take the form:

STAT [nane] [val ue]

Where:
* nane — isthe optional name of the statistics to return. If not specified, the general statistics are returned.
* val ue — aspecific value to be used when performing certain statistics operations.

Thereturn valueisalist of statistics data, formatted as follows:

STAT nane val ue

The statistics are terminated with asingle line, END.

For more information, see Chapter 4, Getting nrencached Satistics.

For reference, alist of the different commands supported and their formats is provided below.

Table 3.1. nrentached Command Reference

Command Command Formats

set set key flags exptine |ength,set key flags exptine |length noreply

add add key flags exptinme |ength,add key flags exptinme |length noreply

repl ace repl ace key flags exptine |length,replace key flags exptine |length
noreply

append append key | ength,append key | ength noreply

pr epend prepend key | ength,prepend key | ength noreply

cas cas key flags exptinme |ength casuni que,cas key flags exptine |ength
casuni que noreply

get get keyl [key2 ... keyn]

gets

del ete del ete key,del ete key noreply,del ete key expiry,del ete key expory
nor eply

i ncr incr key,incr key noreply,incr key value,incr key val ue noreply

decr decr key,decr key noreply,decr key val ue,decr key val ue noreply

st at stat,stat nane,stat nane val ue

When sending a command to the server, the response from the server will be one of the settings in the following table. All response val-
ues from the server are terminated by \ r \ n:

Table 3.2. nencached Protocol Responses

String Description

STORED Value has successfully been stored.

NOT_STORED The value was not stored, but not because of an error. For commands where you are adding a or up-
dating avalueif it exists (such asadd and r epl ace), or where the item has aready been set to be
deleted.

EXI STS When using acas command, the item you are trying to store already exists and has been modified
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String Description

since you last checked it.
NOT_FOUND The item you are trying to store, update or delete does not exist or has already been deleted.
ERROR Y ou submitted a nonexistent command name.

CLI ENT_ERROR error -
string

There was an error in the input line, the detail iscontainediner r or st ri ng.

SERVER ERROR error -
string

There was an error in the server that preventsit from returning the information. In extreme condi-
tions, the server may disconnect the client after this error occurs.

VALUE keys fl ags
| ength

The requested key has been found, and the stored key, f | ags and data block will be returned, of
the specified | engt h.

DELETED

The requested key was deleted from the server.

STAT nane val ue

A line of statistics data.

END

The end of the statistics data.
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Thementached system has abuilt in statistics system that collects information about the data being stored into the cache, cache hit ra-
tios, and detailed information on the memory usage and distribution of information through the slab allocation used to store individual
items. Statistics are provided at both abasic level that provide the core statistics, and more specific statistics for specific areas of the
nencached server.

Thisinformation can prove be very useful to ensure that you are getting the correct level of cache and memory usage, and that your slab
allocation and configuration properties are set at an optimal level.

The statsinterface is available through the standard mentached protocol, so the reports can be accessed by using t el net to connect
tothenentached. Alternatively, most of the language API interfaces provide a function for obtaining the statistics from the server.

For example, to get the basic statsusing t el net :

shel | > tel net |ocal host 11211
Trying ::1...

Connected to | ocal host.
Escape character is '7]'
stats

STAT pid 23599

STAT uptinme 675

STAT time 1211439587

STAT version 1.2.5

STAT poi nter_size 32

STAT rusage_user 1.404992
STAT rusage_system 4. 694685
STAT curr_items 32

STAT total _itens 56361

STAT bytes 2642

STAT curr_connections 53
STAT total _connections 438
STAT connection_structures 55
STAT cnd_get 113482

STAT cnd_set 80519

STAT get _hits 78926

STAT get _nmi sses 34556

STAT evictions 0

STAT bytes_read 6379783
STAT bytes_written 4860179
STAT | i mt_maxbytes 67108864
STAT threads 1

END

When using Perl and the Cache: : Mentached module, the st at s() function returns information about all the servers currently
configured in the connection object, and total statistics for all the nentached servers as awhole.

For example, the following Perl script will obtain the stats and dump the hash reference that is returned:

use Cache:: Mentached;

use Dat a: : Dunper ;

ny $ment = new Cache: : Mentached;
$menc- >set _servers(\ GA\RGVY) ;
print Dunper ($nmenc->stats());

When executed on the same nentached asused inthe Tel net example above we get a hash reference with the host by host and total
statistics:

$VARL = {
‘hosts' =>{

'l ocal host:11211" => {

‘msct => {
'bytes' =>'2421',
‘curr_connections' =>"'3",
' connection_structures' => "'56",
'poi nter_size' =>"'32",
"time' => '1211440166',
‘total _items' => '410956',
‘cnd_set' => '588167',
'bytes_witten' =>'35715151",
‘evictions' =>"'0",
‘curr_items' =>'31',
'pid =>"'23599'",
"1imt_maxbytes' => '67108864",
‘uptime' =>"'1254",
'rusage_user' =>"'9. 857805,
‘cnmd_get' => '838451',
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'rusage_system => '34.096988',
‘version' => "'1.2.5",
‘get_hits' => '581511",
'bytes_read' => '46665716',
‘threads' =>"'1'",
'total _connections' =>"'3104',
'get_m sses' => '256940'
'sizes' =>{
‘128" => '16',
‘64" =>"'15'
}

ba
‘self' => {},
'total' =>
‘cnd_get' => 838451,
'bytes' => 2421,
‘get_hits' => 581511,
' connection_structures' => 56,
'bytes_read' => 46665716,
‘total _items' => 410956,
'total _connections' => 3104,
‘cnd_set' => 588167,
'bytes_witten' => 35715151,
‘curr_items' => 31,
''get_m sses' => 256940

The statistics are divided up into a number of distinct sections, and then can be requested by adding the typeto the st at s command.
Each statistics output is covered in more detail in the following sections.

e General statistics, see Section 4.1, “nmencached Genera Statistics’.

e Slab statistics (s| abs), see Section 4.2, “nentached Slabs Statistics’.

e ltem statistics (i t ens), see Section 4.3, “nenctached ltem Statistics’.

e  Sizedatistics(si zes), see Section 4.4, “nenctached Size Statistics’.

4.1. rencached General Statistics

The output of the general statistics provides an overview of the performance and use of the nentached instance. The statistics re-
turned by the command and their meaning is shown in the following table.

The following terms are used to define the value type for each statistics value:

e 32u — 32-bit unsigned integer
e 64u — 64-bit unsigned integer
e 32u32u — Two 32-hit unsigned integers separated by a colon

e String— Character string

Statistic Description

pid 32u Processid of the mentached instance.

uptime 32u Uptime (in seconds) for thismentached instance.

time 32u Current time (as epoch).

version string Version string of thisinstance.

pointer_size string Size of pointers for this host specified in bits (32 or 64).
rusage_user 32u:32u Total user time for this instance (seconds:microseconds).
rusage_system 32u:32u Total system time for thisinstance (seconds:microseconds).
curr_items 32u Current number of items stored by this instance.
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Statistic Description

total_items 32u Total number of items stored during the life of thisinstance.

bytes 64u Current number of bytes used by this server to store items.
curr_connections 32u Current number of open connections.

total_connections 32u Total number of connections opened since the server started running.
connection_structures 32u Number of connection structures allocated by the server.

cmd_get 64u Total number of retrieval requests (get operations).

cmd_set 64u Total number of storage requests (set operations).

get_hits 64u Number of keys that have been requested and found present.
get_misses 64u Number of items that have been requested and not found.

evictions 64u Number of valid items removed from cache to free memory for new items.
bytes read 64u Total number of bytes read by this server from network.

bytes written 64u Total number of bytes sent by this server to network.
limit_maxbytes 32u Number of bytesthis server is allowed to use for storage.

threads 32u Number of worker threads requested.

The most useful statistics from those given here are the number of cache hits, misses, and evictions.

A large number of get _m sses may just be an indication that the cacheis still being populated with information. The number should,
over time, decrease in comparison to the number of cacheget _hi t s. If, however, you have alarge number of cache misses compared
to cache hits after an extended period of execution, it may be an indication that the size of the cache istoo small and you either need to
increase the total memory size, or increase the number of the nentached instances to improve the hit ratio.

A large number of evi ct i ons from the cache, particularly in comparison to the number of items stored is a sign that your cache istoo

small to hold the amount of information that you regularly want to keep cached. Instead of items being retained in the cache, items are
being evicted to make way for new items keeping the turnover of items in the cache high, reducing the efficiency of the cache.

4.2. nencached Slabs Statistics

To getthe sl abs datistics, usethest at s sl abs command, or the API equivalent.

The slab statistics provide you with information about the slabs that have created and allocated for storing information within the cache.
Y ou get information both on each individual slab-class and total statistics for the whole slab.

STAT 1:chunk_size 104

STAT 1: chunks_per _page 10082
STAT 1:total _pages 1

STAT 1:total _chunks 10082
STAT 1:used_chunks 10081
STAT 1:free_chunks 1

STAT 1:free_chunks_end 10079
STAT 9: chunk_si ze 696

STAT 9: chunks_per _page 1506
STAT 9:total _pages 63

STAT 9:total _chunks 94878
STAT 9: used_chunks 94878
STAT 9:free_chunks 0O

STAT 9:free_chunks_end 0
STAT active_sl abs 2

STAT total _malloced 67083616

END

Individual stats for each slab class are prefixed with the slab ID. A unique ID is given to each allocated slab from the smallest size up to
the largest. The prefix number indicates the slab class number in relation to the calculated chunk from the specified growth factor.
Hence in the example, 1 isthe first chunk size and 9 is the 9th chunk allocated size.

The different parameters returned for each chunk size and the totals are shown in the following table.

Statistic
chunk_size

Description
Space alocated to each chunk within this dab class.
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Statistic Description

chunks_per_page Number of chunks within asingle page for this slab class.
total_pages Number of pages allocated to this slab class.

total_chunks Number of chunks allocated to the dab class.

used_chunks Number of chunks allocated to an item..

free_chunks Number of chunks not yet allocated to items.
free_chunks_end Number of free chunks at the end of the last allocated page.
active_slabs Total number of slab classes all ocated.

total_malloced Total amount of memory allocated to slab pages.

The key valuesin the dab statistics are the chunk _si ze, and the corresponding t ot al _chunks and used_chunks parameters.
These given an indication of the size usage of the chunks within the system. Remember that one key/value pair will be placed into a
chunk of asuitable size.

From these stats you can get an idea of your size and chunk allocation and distribution. If you are storing many items with a number of
largely different sizes, then you may want to adjust the chunk size growth factor to increasein larger steps to prevent chunk and
memory wastage. A good indication of abad growth factor is a high number of different slab classes, but with relatively few chunks ac-
tually in use within each slab. Increasing the growth factor will create fewer slab classes and therefore make better use of the allocated

pages.

4 3. nencached Iltem Statistics

Togetthei t ens statistics, usethest at s i t ems command, or the APl equivalent.

Thei t ens statistics give information about the individual items allocated within a given slab class.

STAT itens: 2: nunber 1

STAT itens: 2: age 452

STAT itens:2:evicted O

STAT itens: 2: out of menory 0
STAT itens: 27: nunber 1

STAT itemns: 27: age 452

STAT items: 27:evicted O
STAT itens: 27: out of menory 0

The prefix number against each statistics relates to the corresponding chunk size, asreturned by thest at s sl abs dtatistics. The res-
ultisadisplay of the number of items stored within each chunk within each slab size, and specific statistics about their age, eviction
counts, and out of memory counts. A summary of the statisticsis given in the following table.

Statistic Description

number The number of items currently stored in this slab class.

age The age of the oldest item within the slab class, in seconds.

evicted The number of items evicted to make way for new entries.

outofmemory The number of items for this slab class that have triggered an out of memory error (only value when
the - Mcommand line option isin effect).

Item level statistics can be used to determine how many items are stored within a given slab and their freshness and recycle rate. You
can use thisto help identify whether there are certain slab classes that are triggering a much larger number of evictions that others.

4.4. nencached Size Statistics

To get size statistics, usethest at s si zes command, or the APl equivalent.

The size statistics provide information about the sizes and number of items of each size within the cache. The information is returned as
two columns, the first column isthe size of the item (rounded up to the nearest 32 byte boundary), and the second column is the count of
the number of items of that size within the cache:
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576 10065

Caution

Running this statistic will lock up your cache as each item is read from the cache and its size calculated. On alarge cache,
this may take some time and prevent any set or get operations until the process completes.

The item size statistics are useful only to determine the sizes of the objects you are storing. Since the actual memory alocation is relev-
ant only in terms of the chunk size and page size, the information will only be useful during a careful debugging or diagnostic session.
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Chapter 5. nencached FAQ

Questions

5.1: How does an event such as a crash of one of the mentached servers handled by the nencached client?
5.2: What's arecommended hardware config for a memcached server? Linux or Windows?

5.3: nentached isfast - isthere any overhead in not using persistent connections? If persistent is always recommended, what are
the downsides (for example, locking up)?

5.4: How expensive isit to establish a memcache connection? Should those connections be pooled?

5.5: How will the data will be handled when the mrencached server is down?

5.6: Can memcached be run on a Windows environment?

5.7: What is the max size of an object you can store in memcache and is that configurable?

5.8: What are best practices for testing an implementation, to ensure that it is an improvement over the MySQL query cache, and to
gtwsrat’s?ure the impact of mentached configuration changes? And would you recommend keeping the configuration very simple to

5.9: Can MySQL actually trigger/store the changed data to memcached?

5.10: So the responsibility lies with the application to populate and get records from the database as opposed to being a transparent
cache layer for the db?

5.11: Is compression available?
5.12: File socket support for mencached from the localhost use to the local memcached server?

5.13: Arethere any, or are there any plans to introduce, a framework to hide the interaction of memcached from the application; that
is, within hibernate?

5.14: What are the advantages of using UDFs when the get/sets are manageable from within the client code rather than the db?
5.15: Ismentached typically abetter solution for improving speed than MySQL Cluster and\or MySQL Proxy?

5.16: What speed trade offs is there between nenctached vs MySQL Query Cache? Where you check nentached, and get data
from MySQL and put it in mencached or just make a query and results are put into MySQL Query Cache.

5.17: Doesthe - L flag automatically sense how much memory is being used by other memcached?
5.18: Isthe datainside of nentached secure?

5.19: Can we implement different types of mentached as different nodesin the same server - so can there be deterministic and
non deterministic in the same server?

5.20: How easy isit to introduce mentached to an existing enterprise application instead of inclusion at project design?

5.21: Can mentached work with ASPX?

5.22: If | have an object larger then aMB, do | have to manually split it or can | configure nentached to handle larger objects?
5.23: How does nentached compare to nCache?

5.24: Doing a direct telnet to the memcached port, isthat just for that one machine, or does it magically apply across all hodes?
5.25: Is memcached more effective for video and audio as opposed to textual read/writes

5.26: We are caching XML by serialising using saveXML (), because PHP cannot serialise DOM objects; Some of the XML is vari-

able and is modified per-request. Do you recommend caching then using XPath, or isit better to rebuild the DOM from separate
node-groups?
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e 5.27: Do the memcache UDFs work under 5.1?

e 528:Isittrue mrentached will be much more effective with db-read-intensive applications than with db-write-intensive applica-
tions?

¢ 5.29: How are auto-increment columns in the MySQL database coordinated across multiple instances of memcached?

« 5.30: If you log acomplex class (with methods that do calculation etc) will the get from Memcache re-create the class on the way
out?

Questions and Answers
5.1: How does an event such asa crash of one of thenentached servershandled by thenentached client?

Thereis no automatic handling of this. If your client failsto get aresponse from a server then it should fall back to loading the data
from the MySQL database.

The client APIs al provide the ability to add and remove mentached instances on the fly. If within your application you notice that
nencached server isno longer responding, your can remove the server from the list of servers, and keys will automatically be redis-
tributed to another mrentached server in thelist. If retaining the cache content on all your serversis important, make sure you use an
API that supports a consistent hashing algorithm. For more information, see Section 2.4, “mentached Distribution Types'.

5.2: What's a recommended har dwar e config for a memcached server? Linux or Windows?

nencached isonly available on Unix/Linux, so using a Windows machine is not an option. Outside of this, nentached hasavery
low processing overhead. All that is required is spare physical RAM capacity. The point is not that you should necessarily deploy a ded-
icated mencached server. If you have web, application, or database servers that have spare RAM capacity, then use them with mem
cached.

If you want to build and deploy a dedicated mencached servers, then you use arelatively low-power CPU, lots of RAM and one or
more Gigabit Ethernet interfaces.

5.3: nentached isfast - isthere any overhead in not using persistent connections? If persistent is alwaysrecommended, what
arethe downsides (for example, locking up)?

If you don't use persistent connections when communicating with nencached then there will be asmall increase in the latency of
opening the connection each time. The effect is comparable to use nonpersistent connections with MySQL.

In general, the chance of locking or other issues with persistent connections is minimal, because there is very little locking within mem
cached. If thereis aproblem then eventually your regquest will timeout and return no result so your application will need to load from

MySQL again.
5.4: How expensiveisit to establish a memcache connection? Should those connections be pooled?

Opening the connection is relatively inexpensive, because there is no security, authentication or other handshake taking place before
you can start sending requests and getting results. Most APIs support a persistent connection to anentached instance to reduce the
latency. Connection pooling would depend on the API you are using, but if you are communicating directly over TCP/IP, then connec-
tion pooling would provide some small performance benefit.

5.5: How will the data will be handled when the mentached server isdown?

The behavior is entirely application dependent. Most applications will fall back to loading the data from the database (just asiif they
were updating the rentached) information. If you are using multiple nentached servers, you may also want to remove a server
from the list to prevent the missing server affecting performance. This is because the client will still attempt to communicate the mem
cached that correspondsto the key you are trying to load.

5.6: Can memcached be run on a Windows environment?

No. Currently nentached isavailable only on the Unix/Linux platform. There is an unofficial port available, see ht-
tp:/iwww.codepl ex.com/memcachedproviders.

5.7: What isthe max size of an object you can storein memcache and isthat configurable?

The default maximum object size is IMB. If you want to increase this size, you have to re-compile nentached. You can modify the
value of the PONER_BLOCK withinthe sl abs. c file within the source.
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5.8: What are best practicesfor testing an implementation, to ensurethat it isan improvement over the MySQL query cache,
and to measur e theimpact of mentached configuration changes? And would you recommend keeping the configuration very
simpleto start?

The best way to test the performanceisto start up anentached instance. First, modify your application so that it stores the data just
before the data is about to be used or displayed into mnentached.Since the APIs handle the serialization of the data, it should just be a
one line modification to your code. Then, modify the start of the process that would normally load that information from MySQL with
the code that requests the data from nencached. If the data cannot be loaded from nentached, default to the MySQL process.

All of the changes required will probably amount to just afew lines of code. To get the best benefit, make sure you cache entire objects
(for example, all the components of aweb page, blog post, discussion thread, etc.), rather than using mrentached as asimple cache of
individuals rows of MySQL tables. Y ou should see performance benefits almost immediately.

Keeping the configuration very simple at the start, or even over the long term, is very easy with mentached. Once you have the basic
structure up and running, the only addition you may want to make is to add more servers into the list of servers used by your clients.

Y ou don't need to manage the nentached servers, and there is no complex configuration, just add more serversto thelist and let the
client APl and the nentached servers make the decisions.

5.9: Can MySQL actually trigger/store the changed data to memcached?

Yes. You can use the MySQL UDFsfor nentached and either write statements that directly set the valuesin the mentached server,
or use triggers or stored procedures to do it for you. For more information, see Section 3.7, “Using the MySQL nenctached UDFs’

5.10: So theresponsibility lieswith the application to populate and get records from the database as opposed to being a trans-
parent cache layer for thedb?

Yes. You load the data from the database and write it into the cache provided by nenctached. Using mentached asasimple data-
base row cache, however, is probably inefficient. The best way to use mrentached istoload all of the information from the database
relating to a particular object, and then cache the entire object. For example, in a blogging environment, you might load the blog, associ-
ated comments, categories and so on, and then cache all of the information relating to that blog post. The reading of the data from the
database will require multiple SQL statements and probably multiple rows of datato complete, which is time consuming. Loading the
entire blog post and the associated information from nencached isjust one operation and doesn't involve using the disk or parsing the
SQL statement.

5.11: Is compression available?

Yes. Most of the client APIs support some sort of compression, and some even allow you to specify the threshold at which avalueis
deemed appropriate for compression during storage.

5.12: File socket support for mencached from the localhost use to the local memcached server?
You can usethe - s option to mentached to specify the location of afile socket. This automatically disables network support.

5.13: Arethereany, or arethereany planstointroduce, a framework to hide the interaction of memcached from the applica-
tion; that is, within hiber nate?

There are lots of projects working with mrentached. Thereis a Google Code implementation of Hibernate and nentached working
together. See http://code.google.com/p/hibernate-memcached/.

5.14: What ar e the advantages of using UDFswhen the get/sets are manageable from within the client code rather than the db?

Sometimes you want to be able to be able to update the information within nrencached based on a generic database activity, rather
than relying on your client code. For example, you may want to update status or counter information in nencached through the use of
atrigger or stored procedure. For some situations and applications the existing use of a stored procedure for some operations means that
updating the value in nentached from the database is easier than separately loading and communicating that data to the client just so
the client can talk to nencached.

In other situations, when you are using a number of different clients and different APIs, you don't want to have to write (and maintain)
the code required to update nrenctached in al the environments. Instead, you do this from within the database and the client never gets
involved.

5.15: Isnmentached typically a better solution for improving speed than MySQL Cluster and\or MySQL Proxy?

Both MySQL Cluster and MySQL Proxy still require access to the underlying database to retrieve the information. Thisimplies both a
parsing overhead for the statement and, often, disk based access to retrieve the data you have selected.
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The advantage of nencached isthat you can store entire objects or groups of information that may require multiple SQL statementsto
obtain. Restoring the result of 20 SQL statements formatted into a structure that your application can use directly without requiring any
additional processing is always going to be faster than building that structure by loading the rows from a database.

5.16: What speed trade offsisthere between nencached vs MySQL Query Cache? Where you check mentached, and get
datafrom MySQL and put itin nenctached or just make a query and results are put into MySQL Query Cache.

In general, the time difference between getting data from the MySQL Query Cache and getting the exact same data from nencached
isvery small.

However, the benefit of nencached isthat you can store any information, including the formatted and processed results of many quer-
iesintoasingle nentached key. Eveniif al the queries that you executed could be retrieved from the Query Cache without having to
go to disk, you would still be running multiple queries (with network and other overhead) compared to just one for the nrentached
equivalent. If your application uses objects, or does any kind of processing on the information, with mrentached you can store the
post-processed version, so the data you load isimmediately available to be used. With dataloaded from the Query Cache, you would
still have to do that processing.

In addition to these considerations, keep in mind that keeping data in the MySQL Query Cacheis difficult as you have no control over
the queries that are stored. This meansthat a slightly unusual query can temporarily clear afrequently used (and normally cached)
query, reducing the effectiveness of your Query Cache. With nentached you can specify which objects are stored, when they are
stored, and when they should be deleted giving you much more control over the information stored in the cache.

5.17: Doesthe - L flag automatically sense how much memory isbeing used by other memcached?

No. There is no communication or sharing of information between nentached instances.

5.18: Isthedatainside of mrentached secure?

No, thereis no security required to access or update the information within amentached instance, which means that anybody with ac-
cess to the machine has the ability to read, view and potentially update the information. If you want to keep the data secure, you can en-
crypt and decrypt the information before storing it. If you want to restrict the users capable of connecting to the server, your only choice
isto either disable network access, or use IPTables or similar to restrict accessto the nentached ports to a select set of hosts.

5.19: Can we implement different types of mnentached asdifferent nodesin the same server - so can there be deterministic and
non deterministic in the same server?

Yes. You can run multiple instances of nentached on asingle server, and in your client configuration you choose the list of servers
you want to use.

5.20: How easy isit to introduce mentached to an existing enterprise application instead of inclusion at project design?

In general, it isvery easy. In many languages and environments the changes to the application will be just afew lines, first to attempt to
read from the cache when loading data and then fall back to the old method, and to update the cache with information once the data has
been read.

nencached isdesigned to be deployed very easily, and you shouldn't require significant architectural changes to your application to
use menctached.

5.21: Can nencached work with ASPX?

There are ports and interfaces for many languages and environments. ASPX relies on an underlying language such as C# or Visual-
Basic, and if you are using ASP.NET then thereisa C# nentached library. For more information, see .

5.22: If | have an object larger then aMB, do | haveto manually split it or can | configure nenctached to handle larger ob-
jects?

Y ou would have to manually split it. mentached isvery simple, you give it akey and some data, it triesto cache it in RAM. If you try
to store more than the default maximum size, the value is just truncated for speed reasons.

5.23: How does mentached compareto nCache?

The main benefit of nencached isthat isvery easy to deploy and works with awide range of languages and environments, including
.NET, Java, Perl, Python, PHP, even MySQL. mentached isaso very lightweight in terms of systems and requirements, and you can
easily add as many or asfew nentached servers as you need without changing the individual configuration. nrentached doesre-
quire additional modifications to the application to take advantage of functionality such as multiple mrencached servers.
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5.24: Doing a direct telnet to the memcached port, isthat just for that one machine, or doesit magically apply across all nodes?

Just one. There is no communication between different instances of nentached, even if each instance is running on the same ma-
chine.

5.25: Is memcached mor e effective for video and audio as opposed to textual read/writes

nencached doesn't care what information you are storing. To nencached, any value you store is just a stream of data. Remember,
though, that the maximum size of an object you can storein nentached without modifying the source code is IMB, so it's usability
with audio and video content is probably significantly reduced. Also remember that mrentached isasolution for caching information
for reading. It shouldn't be used for writes, except when updating the information in the cache.

5.26: Weare caching XML by serialising using saveXML (), because PHP cannot serialise DOM objects;, Some of the XML is
variable and is modified per-request. Do you recommend caching then using XPath, or isit better to rebuild the DOM from sep-
arate node-groups?

Y ou would need to test your application using the different methods to determine this information. Y ou may find that the default serial-
ization within PHP may allow you to store DOM objects directly into the cache.

5.27: Do the memcache UDFswork under 5.1?
Yes.

5.28: Isit truenenctached will be much mor e effective with db-read-intensive applications than with db-write-intensive applic-
ations?

Yes. nenctached plays no role in database writes, it is a method of caching data already read from the database in RAM.
5.29: How are auto-increment columnsin the MySQL database coordinated acr oss multiple instances of memcached?

They aren't. Thereis no relationship between MySQL and mentached unless your application (or, if you are using the MySQL UDFs
for mencached, your database definition) creates one.

If you are storing information based on an auto-increment key into multiple instances of nenctached then the information will only be
stored on one of the nentached instances anyway. The client uses the key value to determine which mrentached instance to store
the information, it doesn't store the same information across all the instances, as that would be a waste of cache memory.

5.30: If you log a complex class (with methods that do calculation etc) will the get from Memcache re-create the class on the way
out?

In generdl, yes. If the serialization method within the API/language that you are using supports it, then methods and other information
will be stored and retrieved.
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