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Introduction 

The convergence of communication networks onto one that is IP based is revolutionizing 

today’s telecommunications industry. Communication service providers (CSPs) are challenged 

to deliver compelling, personalized services with greater agility and lower costs than ever 

before. The very survival of CSPs depends on their ability to generate new revenue streams 

and increase average revenue per user (ARPU), while at the same time delivering significant 

improvements in operational efficiency and time to market.  

Network and IT infrastructure used for service delivery has traditionally been based on 

proprietary hardware and software, either developed in-house or supplied by highly specialized 

proprietary vendors. The challenge this has presented to network equipment providers (NEPs) 

and CSPs is that the infrastructure is inflexible and carries a high total cost of ownership 

(TCO).  

In addition to the challenges described, risk of vendor lock-in and the need for interoperability 

through open APIs have driven the migration to standards-based hardware and open source 

software for new carrier-grade systems used in next-generation networks. This white paper 

refers to such systems as “open source, carrier-grade platforms.” 

The drive to adopt open architectures extends into a core enabler of network convergence and 

service delivery: the database. Whether service providers are looking to deploy new telco and 

Web 2.0 applications to mobile internet users or consolidating subscriber data within the 

network to support greater service personalization and targeted advertising, the database 

plays a key enabling role.  

These databases must make information available to new and existing applications to 

maximize interoperability and streamline operations. It is this trend that puts even more 

demands on the availability, scalability, and performance of the database. Real-time, carrier-

grade databases with dynamic scalability, flexible data access methods, broad platform 
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support, and simplified administration are crucial to meet the demands of many of these new 

communication services.  

With the rapid shift from closed, expensive, and proprietary technology, MySQL has grown to 

become the world’s most popular open source database. This white paper explores how an 

open source, carrier-grade platform is able to cost-effectively meet the communication 

industry’s high availability, scalability, and real-time performance requirements. At the same 

time, the issues of cost and interoperability with established and emerging technology 

standards are discussed. The document examines the unique architecture and features of 

MySQL Cluster Carrier Grade Edition, and how they can help both equipment manufacturers 

and service providers overcome some of the biggest challenges facing their industry today.  
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Challenges Facing the Telecommunications Industry 

"#!$!%&#'()!*+!,-)&-#&!.*/0&),),*-1!234#5)6*#&!,-!+,7&8!(,-&!$-8!9,%&(&##!:*,.&!$-8!8$)$!

.*//'-,.$),*-#1!$#!9&((!$#!.$;(&!.*/0$-,&#!$-8!<34#5$%&!;&,-=!+*%.&8!)*!*0&%$)&!/*%&!&++,.,&-)(>?!
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$(#*!&-6$-.&!)6&,%!C'$(,)>!*+!#&%:,.&!)*!%&8'.&!.'#)*/&%!)'%-*:&%?!!

Business Challenges 
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! K*9&%D.*#)!:&6,.(&#!+*%!&-)&%,-=!&/&%=,-=!/$%F&)#!!

! J&9!0$%)-&%#6,0#!$-8!;'#,-&##!/*8&(#!9,)6!$00(,.$),*-!$-8!.*-)&-)!0%*:,8&%#!!

Technical Challenges 

L'#,-&##!.6$((&-=&#1!,-!)'%-1!.%&$)&!)&.6-,.$(!.6$((&-=&#!+*%!)6&!8&:&(*0/&-)1!-&)9*%F1!$-8!<E!=%*'0#!

9,)6,-!#&%:,.&!0%*:,8&%#?!
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0$%)-&%#!!

! P,=%$),-=!&7,#),-=!$00(,.$),*-#!)*!#)$-8$%8#D;$#&8!*0&-!#*'%.&!)&.6-*(*=>!#)$.F#!$-8!.*//*8,)>!

*++D)6&D#6&(+!#>#)&/#!!

! A&$(D),/&!8$)$!/$-$=&/&-)!!

! A$0,8!8&:&(*0/&-)1!8&0(*>/&-)1!$-8!'0=%$8,-=!*+!8$)$;$#&D8%,:&-!$00(,.$),*-#!!

! 3&$/(&##!#.$($;,(,)>!+%*/!#&:&%$(!)6*'#$-8#!)*!/*%&!)6$-!QRR!/,((,*-!#';#.%,;&%#!*%!)%$-#$.),*-#!!

! A&8'.,-=!,-)&=%$),*-!.*#)#!$-8!,-.%&$#,-=!,-)&%*0&%$;,(,)>!;>!$8*0),-=!*0&-!#)$-8$%8#!!

! P$,-)$,-,-=!/$7,/'/!'0),/&!$-8!#.$($;,(,)>!9,)6*')!#$.%,+,.,-=!0&%+*%/$-.&!!

! 2&-)%$(,G&8!$-8!'-,+>,-=!8$)$!#)*%&#!.*-)$,-,-=!#';#.%,;&%!$-8!-&)9*%F!*0&%$),*-$(!8$)$!!
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“We view MySQL Cluster Carrier Grade Edition as a strategic technology in our applications portfolio, enabling our customers to 

expose the rich capabilities of their networks to drive a long-tailed innovation model. As a result, the operator can leverage the 

creativity and agility of the Web ecosystem to deliver new compelling, personalized, and targeted services to their subscribers 

without compromising reliability and scalability.” 

—Jeff Cortley, Vice President, Subscriber Data Management, Alcatel-Lucent 

Open Source, Carrier-Grade Platform Architecture 

L'8=&)$%>!.*-#)%$,-)#1!&%*8,-=!/$%=,-#1!$-8!+,&%.&!.*/0&),),*-!$%&!+*%.,-=!234#!)*!/&&)!8&/$-8#!+*%!
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0%*0%,&)$%>!$%.6,)&.)'%&#1!96,.6!8*/,-$)&8!)6&!,-8'#)%>!,-!0%&:,*'#!>&$%#?!E6&#&!0%*0%,&)$%>!6$%89$%&!

$-8!#*+)9$%&!#>#)&/#!8&/$-8&8!6,=6!$.C',#,),*-!$-8!%'--,-=!.*#)#?!S7)&-8,-=!)6&#&!#>#)&/#!9,)6!)6&!

-&9!+'-.),*-$(,)>!;&,-=!8&/$-8&8!)*!$..&(&%$)&!#&%:,.&!8&(,:&%>!,#!$(#*!0%*:,-=!)*!;&!$!.6$((&-=&?!T*%!

/$->!*%=$-,G$),*-#1!8&:&(*0,-=!$-8!/$,-)$,-,-=!,-D6*'#&!#>#)&/#!,#!#,/0(>!$!)&.6-*(*=,.$(!8&$8!&-8!

$-8!.*#)!0%*6,;,),:&?!!

E6&!%$0,8!8&:&(*0/&-)!$-8!/$)'%,)>!*+!)*8$>U#!.*//*8,)>!6$%89$%&!$-8!*0&-!#*'%.&!#*+)9$%&5

8%,:&-!;>!.%*##D,-8'#)%>!#)$-8$%8#!;*8,&#1!:&-8*%#1!$-8!'#&%!.*//'-,),&#56$:&!%&(&=$)&8!)6$)!*(8!

0%*0%,&)$%>!/*8&(!)*!6,#)*%>?!2*//*8,)>!6$%89$%&!$-8!*0&-!#*'%.&!#*+)9$%&!$%&!-*9!0%*:&-!)*!

8&(,:&%!=%&$)&%!+(&7,;,(,)>!9,)6!.$%%,&%D=%$8&!0&%+*%/$-.&!$-8!$:$,($;,(,)>!$)!$!+%$.),*-!*+!)%$8,),*-$(!

0%,.&#1!%'--,-=!)6&!/*#)!/,##,*-D.%,),.$(!9*%F(*$8#!,-!.*//'-,.$),*-!-&)9*%F#!$-8!<E!#>#)&/#?!!

"8*0),-=!$-!*0&-!#*'%.&1!.$%%,&%D=%$8&!0($)+*%/!$%.6,)&.)'%&!&-$;(&#!!JS4#!$-8!234#!)*!%&8'.&!.*#)#1!

%,#F#1!$-8!),/&!)*!/$%F&)!$)!&:&%>!#)$=&!*+!)6&!#&%:,.&!(,+&.>.(&1!+%*/!8&:&(*0/&-)!)6%*'=6!8&0(*>/&-)!

)*!/$-$=&/&-)1!'0=%$8&1!$-8!%&),%&/&-)?!!

E6&!0&%:$#,:&-&##!*+!*0&-!#*'%.&!+%$/&9*%F#5#'.6!$#!)6&!K"P4!#)$.F!NK,-'71!"0$.6&1!P>3VK1!

4@4W4&%(W4>)6*-O!$-8!X$:$50%*:,8&#!$..&##!)*!$-!,//&-#&!0**(!*+!%&$8>D/$8&!$00(,.$),*-!

8&:&(*0/&-)!#F,((#!$-8!$((!)6&!)**(#!-&&8&8!)*!&/;$%F!*-!-&9!0%*Y&.)#1!96,(&!&(,/,-$),-=!.*#)(>!'0D

+%*-)!(,.&-#,-=!+&&#?!2*//*8,)>!6$%89$%&!#>#)&/#1!-*9!#'00*%),-=!/'.6D6,=6&%!(&:&(#!*+!#.$($;,(,)>!

)6$-!&:&%!;&+*%&!9,)6!/'(),.*%&1!/'(),)6%&$8!24B!$%.6,)&.)'%&#1!$%&!$:$,($;(&!$)!$!+%$.),*-!*+!)6&!.*#)!

*+!)%$8,),*-$(!0%*0%,&)$%>!#>//&)%,.!/'(),0%*.&##,-=!#>#)&/#?!!

3'00*%)!$-8!/$,-)&-$-.&!.*#)#!*+!*0&-!#*'%.&1!.$%%,&%D=%$8&!0($)+*%/!$%.6,)&.)'%&#!$%&!#,=-,+,.$-)(>!

(*9&%!)6$-!0%*0%,&)$%>!#>#)&/#5&-#'%,-=!)6$)!;*)6!.$0,)$(!.*#)#!$-8!E2M!$%&!/,-,/,G&8?!!
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Figure 1. An open source, carrier-grade platform architecture provides a standardized approach to building highly available service delivery 

infrastructures. 

E6&!+%$/&9*%F!0%&:,*'#(>!8&#.%,;&8!,#!$!=&-&%,.!0($)+*%/1!8&#,=-&8!$#!$!#)$%),-=!0*,-)!+*%!)6&!8&(,:&%>!

*+!$!8,:&%#&!%$-=&!*+!.*//'-,.$),*-!#&%:,.&#?!<)!&-$;(&#!.*/0*-&-)#!)*!;&!#';#),)')&81!/*8,+,&81!*%!

%&'#&8!)*!/&&)!#0&.,+,.!*0&%$),*-$(!$-8!;'#,-&##!%&C',%&/&-)#?!!

E6,#!+(&7,;,(,)>!,#!$-!,/0*%)$-)!8,++&%&-),$)*%!;&.$'#&!)%$8,),*-$(!:&%),.$((>!,-)&=%$)&8!#*('),*-#!,-:*(:&8!

#,=-,+,.$-)!%&D&-=,-&&%,-=!)*!$..*//*8$)&!$->!)>0&!*+!/*8,+,.$),*-?!!

Z,)6!)6&!,-.%&$#,-=!8&/$-8!+*%!-&9!#&%:,.&#1!-&9!+&$)'%&#1!$-8!6,=6&%!)%$-#$.),*-!$-8!8$)$!:*('/&#1!$!

6*%,G*-)$((>!($>&%&8!0($)+*%/5#'.6!$#!)6&!*-&!8&#.%,;&8!$;*:&1!.*/0%,#,-=!,-8,:,8'$(!),&%&8!

.*/0*-&-)#!;$#&8!*-!*0&-!#*'%.&!$-8!,-8'#)%>D#)$-8$%8!.*/0*-&-)#5&-$;(&#!'-0%&.&8&-)&8!(&:&(#!

*+!,-+%$#)%'.)'%&!$=,(,)>?!E6,#!,#!&#0&.,$((>!,/0*%)$-)!$#!)6&!)>0,.$(!#&:&-D>&$%!0($--,-=!.>.(&#!+*%!.$0,)$(!

&70&-8,)'%&!$-8!AM<!9,)6,-!)6&!)&(&.*//'-,.$),*-#!,-8'#)%>!,#!%&8'.&8!)*!$#!(,))(&!$#!#,7!/*-)6#?!!

S$.6!($>&%!,#!,#*($)&8!)*!$((*9!/$7,/'/!+(&7,;,(,)>!;')!,#!$(#*!;',()!*-!*0&-!,-)&%+$.&#1!&-$;(,-=!&$#>!

,-)&=%$),*-!9,)6,-!)6&!#)$.F!$-8!9,)6*')!#$.%,+,.,-=!0&%+*%/$-.&!*%!$:$,($;,(,)>!%&C',%&/&-)#?!Z,)6!)6&!

$00(,.$),*-#!$-8!)6&,%!$##*.,$)&8!#&%:,.&#!N)6$)!,#1!8$)$;$#&#O!;&,-=!.%*##D0($)+*%/1!)6&>!.$-!;&!8&#,=-&8!

9,)6*')!#0&.,+,.!6$%89$%&!*%!*0&%$),-=!#>#)&/!NM3O!0($)+*%/#!8,.)$),-=!+'-.),*-$(,)>?!E6&!6$%89$%&!

$-8!M3!.$-!;&!#&(&.)&8!($)&!,-!)6&!8&:&(*0/&-)!.>.(&!$-8!.$-!;&!#.$(&8!6*%,G*-)$((>!*%!:&%),.$((>1!

8&0&-8,-=!*-!$00(,.$),*-!%&C',%&/&-)#?!!

Z,)6,-!)6,#!*0&-!#*'%.&1!.$%%,&%D=%$8&!0($)+*%/!$%.6,)&.)'%&1!-&)9*%F!$-8!<E!8$)$!.$-!;&!.&-)%$(,G&8!

$-8!$..&##&8!:,$!/'(),0(&!,-)&%+$.&#!;>!8,++&%&-)!$00(,.$),*-!#&%:&%#1!$')6&-),.$),*-!/&.6$-,#/#1!

-&)9*%F!&(&/&-)#1!$-8!.$((!.*-)%*(!#&%:,.&#?!3'.6!$-!$00%*$.6!#,=-,+,.$-)(>!%&8'.&#!)6&!.*#)!$-8!&++*%)!
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*+!/$,-)$,-,-=!/'(),0(&1!8,#0$%$)&!8$)$!#)*%&#1!96,(&!$..&(&%$),-=!),/&!)*!/$%F&)!*+!-&9!8$)$D8%,:&-!

#&%:,.&#?!P*%&!,/0*%)$-)1!,)!$((*9#!*0&%$)*%#!)*!=&-&%$)&!$!/*%&D.*/0(&)&!:,&9!*+!)6&,%!#';#.%,;&%#1!

0%*:,8,-=!#,=-,+,.$-)!*00*%)'-,)>!)*!.%*##D#&((!$-8!'0D#&((!-&9!*++&%,-=#1!96,(&!&-$;(,-=!)6&!

8&:&(*0/&-)!*+!-&91!$8:&%),#,-=D+'-8&8!;'#,-&##!/*8&(#?!!

"-!*0&-!#*'%.&1!.$%%,&%D=%$8&!0($)+*%/!$%.6,)&.)'%&!,#!0&%+&.)(>!$(,=-&8!)*!)6&!.6$((&-=&#!*+!)*8$>U#!

.*//'-,.$),*-#!,-8'#)%>?!I&(,:&%,-=!%&8'.&8!.*#)!$-8!%,#F1!&(,/,-$),-=!:&-8*%!(*.FD,-1!$-8!0%*:,8,-=!

'-0%&.&8&-)&8!(&:&(#!*+!+(&7,;,(,)>!$-8!%&'#$;,(,)>1!$((!96,(&!/$,-)$,-,-=!.$%%,&%D=%$8&!.$0$;,(,),&#1!JS4#!

$-8!234#!.$-!$..&(&%$)&!),/&!)*!/$%F&)!96,(&!)%$-#+*%/,-=!)6&,%!,-)&%-$(!.*#)!/*8&(#?!!

An Introduction to MySQL Cluster Carrier Grade Edition 

P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!,#!$!%&$(D),/&1!8,#)%,;')&8!8$)$;$#&!.*/;,-,-=!)6&!+(&7,;,(,)>!*+!$!

6,=6(>!$:$,($;(&!%&($),*-$(!8$)$;$#&!9,)6!)6&!(*9!E2M!*+!*0&-!#*'%.&?!!

“Telenor has been using MySQL for fixed IP management since 2003 and is extremely satisfied with its speed, availability, and 

flexibility. Now we also support mobile and LTE [Long Term Evolution] IP management with our solution. Telenor has found 

MySQL Cluster to be the best-performing database in the world for our applications.” 

—Peter Eriksson, Manager, Network Provisioning, Telenor 

T&$)'%,-=!$![#6$%&8D-*)6,-=\!8,#)%,;')&8!$%.6,)&.)'%&!9,)6!-*!#,-=(&!0*,-)!*+!+$,('%&1!P>3VK!2('#)&%!

2$%%,&%!H%$8&!S8,),*-!,#!8&#,=-&8!)*!8&(,:&%!+,:&!]#!$:$,($;,(,)>!8&/$-8&8!;>!.$%%,&%D=%$8&!-&)9*%F!$-8!

)&(&.*//'-,.$),*-#!#&%:,.&#?!!

E6&!%&$(D),/&!8&#,=-!*+!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!8&(,:&%#!0%&8,.)$;(&1!/,((,#&.*-8!

%&#0*-#&!),/&#!9,)6!)6&!$;,(,)>!)*!#&%:,.&!)&-#!*+!)6*'#$-8#!*+!)%$-#$.),*-#!0&%!#&.*-8?!3'00*%)!+*%!,-D

/&/*%>!$-8!8,#FD;$#&8!8$)$1!$')*/$),.!8$)$!0$%),),*-,-=!9,)6!(*$8!;$($-.,-=1!$-8!)6&!$;,(,)>!)*!$88!

-*8&#!)*!$!%'--,-=!.('#)&%!9,)6!G&%*!8*9-),/&!&-$;(&#!(,-&$%!8$)$;$#&!#.$($;,(,)>!)*!6$-8(&!)6&!/*#)!

'-0%&8,.)$;(&!Z&;D;$#&8!9*%F(*$8#?!!

P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!,#!$(%&$8>!0%*:&-!,-!)6&!)*'=6&#)!)&(&.*//'-,.$),*-#!

&-:,%*-/&-)#1!8&(,:&%,-=!6,=6&%!8$)$;$#&!)6%*'=60')!$-8!+$#)&%!%&#0*-#&!),/&#!$)!QR7!(*9&%!.*#)!)6$-!

0%*0%,&)$%>1!.('#)&%&81!#6$%&8D8,#F!8$)$;$#&#1!!9,)6!)6&!$88&8!;&-&+,)!*+!%'--,-=!*-!.*//*8,)>!

6$%89$%&!$-8!*0&%$),-=!#>#)&/#?Q!2'#)*/&%#!,-.('8&!"(.$)&(DK'.&-)1!2,#.*1!I&')#.6&!E&(&F*/1!

S%,.##*-1!E&(&-*%1!$-8!BE3)$%.*/?!!

!
!

!
Q!/>#C(?.*/W96>D/>#C(W.$#&D#)'8,&#W/>#C(D.#D$(.$)&(?060!
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Specifically Designed for Communications Services 

P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!;&=$-!$#!$!)&.6-*(*=>!$.C',%&8!+%*/!S%,.##*-!,-!^RR_?!E6&!

8&#,=-!*;Y&.),:&!9$#!)*!0%*:,8&!$!6,=6D$:$,($;,(,)>!8$)$!/$-$=&/&-)!#>#)&/!#0&.,+,.$((>!+*%!)&(&.*/!

$00(,.$),*-#!$-8!<4!-&)9*%F!&-:,%*-/&-)#?!!

<-!^RR`1!P>3VK!$--*'-.&8!)6&!=&-&%$(!$:$,($;,(,)>!*+!P>3VK!2('#)&%!`?Q!$-81!,-!^RRa1!.%&$)&8!$-!

$88,),*-$(!*++&%,-=!.$((&8!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-?!M:&%!)6,#!),/&1!P>3VK!6$#!

.*-),-'$((>!&:*(:&8!)6&!0%*8'.)!9,)6!$-!&7)&-#,:&!%$-=&!*+!-&9!.$0$;,(,),&#1!,-.('8,-=!

! P'(),)6%&$8&8!&7&.'),*-!

! H&*=%$06,.!%&0(,.$),*-!*+!.('#)&%#!

! 3VK1!X$:$!W!X$:$!4&%#,#)&-.&!"4<!NX4"O1!KI"41!$-8!Z&;!#&%:,.&#!8$)$!$..&##!

! P,7&8!/&/*%>!$-8!8,#FD;$#&8!)$;(&#!

! A&$(D),/&!&7)&-#,*-#!

! M-(,-&!$88,),*-!*+!-&9!-*8&#!$-8!$')*/$)&8!%&.*:&%>!

2*((&.),:&(>1!)6&#&!-&9!.$0$;,(,),&#!6$:&!&-$;(&8!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!)*!8&(,:&%!

&-6$-.&8!0&%+*%/$-.&1!#.$($;,(,)>1!$:$,($;,(,)>1!$-8!+(&7,;,(,)>!)*!$!;%*$8&%!%$-=&!*+!&-:,%*-/&-)#!$-8!

$00(,.$),*-#?!!

Applications That Can Benefit Most from MySQL Cluster Carrier Grade Edition 

“We decided to use MySQL for our products because we found that it had widespread, proven deployments—and met our 

stringent reliability and scalability requirements for the communications industry.” 

—Franco Serio, Italtel 

P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!,#!;&,-=!9,8&(>!8&0(*>&8!+*%!$-!&7)&-#,:&!%$-=&!*+!-&7)D

=&-&%$),*-!#&%:,.&#!*:&%!.*-:&%=&8!<4!-&)9*%F#5,-.('8,-=!#';#.%,;&%!$-8!&C',0/&-)!8$)$;$#&#1!

3I4#1!$-8!:$('&D$88&8!#&%:,.&#!#'.6!$#!)6&!+*((*9,-=b!!

! 3';#.%,;&%!8$)$;$#&#!N6*/&!(*.$),*-!%&=,#)&%!W!6*/&!#';#.%,;&%!#&%:&%O!!

! E&(&.*/!$00(,.$),*-!#&%:&%#!!

! """1!A"I<B31!$-8!I,$/&)&%!#&%:&%#!!

! L%*$8;$-8!$..&##!$-8!6*#),-=!#&%:,.&#!!

! 2$((!.*/0(&),*-!#&%:,.&#!!

! <4!P'(),/&8,$!3';#>#)&/!$00(,.$),*-!#&%:,.&#!!

! <-)&((,=&-)!-&)9*%F!-*8&#!!

! <4Ec!$-8!:,8&*!*-!8&/$-8!!

! KI"4!8$)$!#)*%&#!!
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! K*.$),*-D;$#&8!#&%:,.&#!$-8!0%&#&-.&!/$-$=&/&-)!!

! P&##$=&!#)*%&#!!

! 4%&D!$-8!0*#)0$>/&-)!0%*.&##,-=!$-8!:$(,8$),*-!!

! 3I4!#&%:,.&!&7&.'),*-!&-:,%*-/&-)#!!

! 3*+)#9,).6&#!!

! c$('&D$88&8!#&%:,.&#!!

! c*<4!#>#)&/#!!

! Z,%&(&##!$..&##!#&%:,.&#!!

Advantages of MySQL Cluster Carrier Grade Edition 

Z,)6!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!8&0(*>&8!$#!)6&!8$)$;$#&!.*/0*-&-)!9,)6,-!$!.$%%,&%D

=%$8&!$%.6,)&.)'%&1!)6&!/*#)!8&/$-8,-=!%&C',%&/&-)#!+*%!.*-:&%=&8!.*//'-,.$),*-#!#&%:,.&#!.$-!;&!

/&)1!$#!#6*9-!,-!)6&!)$;(&?!!

MYSQL CLUSTER CARRIER GRADE EDITION MEETS THE TOUGHEST CHALLENGES OF CONVERGED COMMUNICATIONS SERVICES 

REQUIREMENT OF ONLINE APPLICATION MYSQL CLUSTER CARRIER GRADE EDITION CAPABILITY 

Carrier-grade availability ! Support for atomicity, consistency, isolation, durability transactions  

! Distributed shared-nothing architecture  

! Synchronous data replication  

! Automated subsecond failover 

! Automatic recovery and data synchronization 

! Local and global checkpoints to disk for durability  

! Geographic replication between clusters  

! Online upgrades  

! Online add nodes  

! Online backup  

! High-availability consulting  

! 24/7 technical support  

! Professional training and certification  

Performance and scalability ! Hybrid in-memory and disk-based storage 

! Parallel server architecture for high read/write performance  

! Automatic data partitioning enabling load balancing  

! Distributed database for scaling out  

! Multithreaded data nodes for scaling up  

! Online add nodes for on-demand scaling 
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Interoperability ! World’s most popular open source database  

! Support for multiple hardware platforms and OSs 

! SQL, Java/JPA, C++, LDAP, and Web services data access  

! Support for full range of MySQL Connectors 

Low TCO ! Open source freedom, standards, and economics  

! Low-cost service offerings  

! Commodity hardware: NEBS-certified racks and ATCA blades  

! Eliminates costly shared storage  

! Minimized design complexity and maintenance 

MySQL Cluster Carrier Grade Edition Architecture 

P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!,#!$!6,=6D$:$,($;,(,)>!8$)$;$#&1!96,.6!(&:&%$=&#!$!#6$%&8D-*)6,-=!

8$)$!#)*%$=&!$%.6,)&.)'%&?!E6&!#>#)&/!.*-#,#)#!*+!/'(),0(&!-*8&#!)6$)!.$-!;&!8,#)%,;')&8!$.%*##!6*#)#!)*!

&-#'%&!.*-),-'*'#!$:$,($;,(,)>!,-!)6&!&:&-)!*+!$!8$)$!-*8&1!6$%89$%&1!*%!-&)9*%F!+$,('%&?!P>3VK!

2('#)&%!2$%%,&%!H%$8&!S8,),*-!'#&#!$!#)*%$=&!&-=,-&1!.*-#,#),-=!*+!$!#&)!*+!8$)$!-*8&#!)*!#)*%&!8$)$1!

9,)6!8$)$!$..&##&8!)6%*'=6!&,)6&%!-$),:&!"4<#!N2dd1!X$:$WX4"1!KI"41!@EE4O!*%!$!#)$-8$%8!

#)%'.)'%&8!C'&%>!($-='$=&!N3VKO!,-)&%+$.&!,/0(&/&-)&8!;>!)6&!P>3VK!#&%:&%?!!

P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!.$-!)*(&%$)&!)6&!+$,('%&!*+!/'(),0(&!8$)$!-*8&#!$-8!%&.*-+,='%&!

,)#&(+!*-!)6&!+(>!)*!&-#'%&!-*!8$)$!(*##?!E6&#&!%&.*:&%>!.$0$;,(,),&#1!$#!9&((!$#!)6&!)%$-#0$%&-.>!*+!8$)$!

8,#)%,;'),*-!$-8!0$%),),*-,-=!+%*/!)6&!$00(,.$),*-!($>&%1!%&#'()!,-!$!#,/0(&%!0%*=%$//,-=!/*8&(!)6$)!

$((*9!8&:&(*0&%#!)*!&$#,(>!,-.('8&!6,=6!$:$,($;,(,)>!,-!)6&,%!$00(,.$),*-#"9,)6*')!.*8,-=!.*/0(&71!(*9D

(&:&(!+$,(*:&%1!*%!8$)$!%&#>-.6%*-,G$),*-!*0&%$),*-#?!!

P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!#'00*%)#!)6&!$;,(,)>!)*!0&%+*%/!/$->!$8/,-,#)%$),:&!)$#F#!*-(,-&!

9,)6*')!$++&.),-=!#&%:,.&1!#'.6!$#!#.$(,-=!0%*.&##,-=!$-8!8$)$!#)*%$=&1!0&%+*%/,-=!;$.F'0#1!'08$),-=!

8$)$;$#&!#.6&/$#1!$-8!'0=%$8,-=!6$%89$%&!$-8!#*+)9$%&!9,)6,-!)6&!.('#)&%?!!

P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!%&C',%&#!-*!$88,),*-$(!,-+%$#)%'.)'%&1!#'.6!$#!#6$%&8!#)*%$=&1!$-8!

%'-#!*-!$!%$-=&!*+!.*//*8,)>!6$%89$%&!$-8!M3!0($)+*%/#1!/$F,-=!,)!)6&!/*#)!*0&-!$-8!.*#)D&++&.),:&!

8$)$;$#&!#*('),*-!+*%!/,##,*-D.%,),.$(!$00(,.$),*-#!$->96&%&?!!
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Figure 2. The MySQL Cluster Carrier Grade Edition architecture delivers carrier-grade availability and performance, without the traditional  

carrier-grade price.  

P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!.*-#,#)#!*+!)6%&&!8,++&%&-)!)>0&#!*+!-*8&#1!&$.6!0%*:,8,-=!

#0&.,$(,G&8!#&%:,.&#!9,)6,-!)6&!.('#)&%b!8$)$!-*8&#1!$00(,.$),*-!-*8&#1!$-8!/$-$=&/&-)!-*8&#?!!

!"#"$%&'()!$%&!)6&!/$,-!-*8&#!*+!)6&!.('#)&%1!0%*:,8,-=!)6&!+*((*9,-=!+'-.),*-$(,)>b!!

! I$)$!#)*%$=&!$-8!/$-$=&/&-)!*+!;*)6!,-D/&/*%>!$-8!8,#FD;$#&8!8$)$!!

! "')*/$),.!$-8!'#&%D8&+,-&8!0$%),),*-,-=!*+!8$)$1!&:&-!$#!-&9!-*8&#!$%&!$88&8!)*!$!%'--,-=!.('#)&%!!

! 3>-.6%*-*'#!%&0(,.$),*-!*+!8$)$!;&)9&&-!8$)$!-*8&#!'#,-=!$!)9*D06$#&!.*//,)!0%*)*.*(!!

! E%$-#$.),*-#!$-8!8$)$!%&)%,&:$(!!

! "')*/$),.!+$,(*:&%!!

! A&#>-.6%*-,G$),*-!$+)&%!+$,('%&!!

<+!$!8$)$!-*8&!6$00&-#!)*!+$,(1!)6&%&!9,((!$(9$>#!;&!$)!(&$#)!*-&!$88,),*-$(!8$)$!-*8&!#)*%,-=!)6&!#$/&!

,-+*%/$),*-1!;&.$'#&!8$)$!,#!8,#)%,;')&8!,-!$!#6$%&8D-*)6,-=!$%.6,)&.)'%&1!$-8!#>-.6%*-*'#!%&0(,.$),*-!

9,)6!$!)9*D06$#&!.*//,)!0%*)*.*(!,#!#'00*%)&8?!E6,#!&-$;(&#!%&C'&#)#!$-8!)%$-#$.),*-#!)*!.*-),-'&!)*!

;&!#$),#+,&8!9,)6*')!,-)&%%'0),*-?!I$)$!-*8&#!.$-!$(#*!;&!$88&8!*-(,-&1!$((*9,-=!+*%!'-0%&.&8&-)&8!

#.$($;,(,)>!*+!8$)$!.$0$.,)>!$-8!0%*.&##,-=?!!

*++,-."#-&%$%&'()!$%&!%&#0*-#,;(&!+*%!.*--&.),-=!$00(,.$),*-#!)*!)6&!8$)$!-*8&#?!E6,#!.$-!)$F&!)6&!+*%/!

*+!$-!$00(,.$),*-!&/;&88,-=!)6&!6,=6D0&%+*%/$-.&!JIL2KB3ESA!NJILO!*%!X$:$!"4<#1!*%!)6&>!.$-!

.*--&.)!)*!P>3VK!#&%:&%#1!96,.6!0%*:,8&!$-!3VK!,-)&%+$.&!,-)*!)6&!8$)$!#)*%&8!9,)6,-!)6&!.('#)&%?!

E6'#1!$00(,.$),*-#!.$-!#,/'()$-&*'#(>!$..&##!)6&!8$)$!,-!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!'#,-=!$!

%,.6!#&)!*+!,-)&%+$.&#!9,)6!$->!'08$)&#!)*!)6&!'-8&%(>,-=!8$)$!,-#)$-)(>!$..&##,;(&!)*!$->!$00(,.$),*-!

-*8&!$..&##,-=!)6&!.('#)&%?!"00(,.$),*-!-*8&#!.$-!$(#*!;&!$88&8!*-(,-&!9,)6*')!8,#%'0),-=!#&%:,.&!+%*/!

)6&!.('#)&%?!!
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/"%"0(1(%#$%&'()!$%&!%&#0*-#,;(&!+*%!/$-$=,-=!)6&!.('#)&%!$-8!/$F,-=!.('#)&%!.*-+,='%$),*-!,-+*%/$),*-!

$:$,($;(&!)*!*)6&%!-*8&#?!E6&!/$-$=&/&-)!-*8&#!$%&!'#&8!$)!#)$%)'0!$-8!96&-!)6&%&!,#!$!#>#)&/!

%&.*-+,='%$),*-?!P$-$=&/&-)!-*8&#!.$-!;&!#)*00&8!$-8!%&#)$%)&8!9,)6*')!$++&.),-=!)6&!*-=*,-=!

&7&.'),*-!*+!)6&!8$)$!$-8!$00(,.$),*-!-*8&#?!L>!8&+$'()1!)6&!/$-$=&/&-)!-*8&#!$(#*!0%*:,8&!$%;,)%$),*-!

#&%:,.&#!,-!)6&!&:&-)!*+!$!-&)9*%F!+$,('%&1!(&$8,-=!)*!$![#0(,)D;%$,-\!#.&-$%,*!*%!$!.('#)&%!&76,;,),-=!

-&)9*%F!0$%),),*-,-=?!

Z,)6!)6,#!8,#)%,;')&8!$%.6,)&.)'%&1!96&%&!8&0&-8&-.,&#!6$:&!;&&-!/,-,/,G&81!$00(,.$),*-#!.*-),-'&!)*!

%'-!$-8!8$)$!%&/$,-#!.*-#,#)&-)1!&:&-!,+!$->!*-&!*+!)6&!8$)$1!$00(,.$),*-1!*%!/$-$=&/&-)!-*8&#!+$,(#?!!

Dramatically Lower Total Cost of Ownership 

"#!0%&:,*'#(>!8,#.'##&81!$#!$!F&>!&-$;(&%!)*!$..&(&%$)&8!),/&!)*!/$%F&)!$-8!%&8'.&8!.*#)#1!JS4#!$-8!

234#!$%&!%$0,8(>!/,=%$),-=!)*9$%8!.*//*8,)>!6$%89$%&1!&#0&.,$((>!)6$)!96,.6!,#!;$#&8!*-!"8:$-.&8!

E&(&.*//'-,.$),*-#!2*/0'),-=!"%.6,)&.)'%&!N"E2"O?!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!,#!

#0&.,+,.$((>!8&#,=-&8!+*%!.*//*8,)>!6$%89$%&1!,-.('8,-=!%$.F!$-8!;($8&!#&%:&%#!&C',00&8!9,)6!<-)&(1!

"PI1!$-8!34"A2!0%*.&##*%#!%'--,-=!$!%$-=&!*+!,-8'#)%>D#)$-8$%8!M3#?!

“MySQL Cluster delivers carrier-grade levels of availability and performance with linear scalability on commodity hardware. It is 

a fraction of the cost of proprietary alternatives, allowing us to compete aggressively, and enabling operators to maximize their 

ARPU.” 

—Jan Martens, SPEECH DESIGN Carrier Systems GmbH 

 

E6&!#6$%&8D-*)6,-=!$%.6,)&.)'%&!*+!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!&(,/,-$)&#!)6&!.*#)!*+!

.&-)%$(,G&8!8$)$!#)*%$=&1!*%!$!#)*%$=&D$%&$!-&)9*%F!N3"JO1!96,.6!%&C',%&#!8&8,.$)&8!6$%89$%&!$-8!

,-)%*8'.&#!$!#,-=(&!0*,-)!*+!+$,('%&?!T'%)6&%/*%&1!)*!&(,/,-$)&!)6,#!#,-=(&!0*,-)!*+!+$,('%&1!$!#6$%&8D8,#F!

$%.6,)&.)'%&!%&C',%&#!&:&-!/*%&!6$%89$%&!+*%!)6&!3"J!)*!&++&.),:&(>!+$,(!*:&%?!!

P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!,#!$:$,($;(&!'-8&%!*0&-!#*'%.&!(,.&-#&#1!$((*9,-=!8&:&(*0&%#!)*!

8*9-(*$8!$-8!#)$%)!;',(8,-=!)6&,%!-&7)D=&-&%$),*-!#&%:,.&#!9,)6*')!)6&!'#'$(!.*#)#!$-8!),/&!)*!/$%F&)!

8&($>#!)%$8,),*-$((>!$##*.,$)&8!9,)6!.(*#&8!#*'%.&!#*+)9$%&?!2*-#'(),-=!#&%:,.&#1!^`Wa!)&.6-,.$(!#'00*%)1!

$-8!$++*%8$;(&!(,.&-#,-=!+*%!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!$%&!$((!$:$,($;(&!$)!$!+%$.),*-!*+!)6&!

.*#)!*+!0%*0%,&)$%>!#*('),*-#?!!

“MySQL Cluster Carrier Grade Edition is a product of high quality, extremely robust, and meets our demands in terms of 

performance and high availability. We evaluated shared-disk clustered databases but the cost would have been at least 10 

times more.” 

—Francois Leygues, Alcatel-Lucent 

A'--,-=!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!*-!.*//*8,)>!6$%89$%&!#>#)&/#!6$#!&-$;(&8!;*)6!

JS4#!$-8!234#!)*!%$8,.$((>!)%$-#+*%/!)6&,%!8&:&(*0/&-)!.>.(&#!$-8!.*#)!/*8&(#!)*!$..&(&%$)&!)6&!

8&(,:&%>!*+!-&9!#&%:,.&#!96,(&!,/0%*:,-=!"A4B!9,)6!,-.%&$#&8!/$%=,-#?!!

E6&!$%.6,)&.)'%&!*+!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!,#!8&#,=-&8!)*!8&(,:&%!+,:&!]#!$:$,($;,(,)>1!

96,.6!,-.('8&#!;*)6!%&='($%(>!#.6&8'(&8!/$,-)&-$-.&!*0&%$),*-#!$#!9&((!$#!#>#)&/!+$,('%&#"0($--&8!

$-8!'-0($--&8!8*9-),/&?!!
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E6,#!(&:&(!*+!$:$,($;,(,)>!,#!$.6,&:&8!:,$!$!8,#)%,;')&81!#6$%&8D-*)6,-=!$%.6,)&.)'%&!$-8!;>!#>-.6%*-*'#!

%&0(,.$),*-!*+!8$)$1!96,.6!$')*/$),.$((>!0%*0$=$)&#!)%$-#$.),*-!,-+*%/$),*-!)*!$((!$00%*0%,$)&!8$)$!

-*8&#!;&+*%&!.*/0(&),-=!)6&!)%$-#$.),*-?!<+!*-&!*%!/*%&!8$)$;$#&!-*8&#!+$,(!8'%,-=!$!)%$-#$.),*-1!)6&!

$00(,.$),*-!#,/0(>!%&)%,&#!)6&!)%$-#$.),*-!$-8!)6&!%&/$,-,-=!8$)$!-*8&#!9,((!#'..&##+'((>!#$),#+>!)6&!

%&C'&#)?!!

E6&!$8:$-)$=&!*+!#>-.6%*-*'#!%&0(,.$),*-!,#!)6$)!,)!&(,/,-$)&#!)6&!),/&!.*-#'/&8!;>!#6$%&8D8,#F!

$%.6,)&.)'%&#!%&.%&$),-=!$-8!%&0($>,-=!(*=!+,(&#!,-!*%8&%!+*%!)6&!$00(,.$),*-!)*!+$,(!*:&%?!!

P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!8&)&.)#!$->!+$,('%&#!,-#)$-)(>1!$-8!.*-)%*(!,#!$')*/$),.$((>!+$,(&8!

*:&%!)*!*)6&%!$.),:&!-*8&#!,-!)6&!.('#)&%1!9,)6*')!,-)&%%'0),-=!#&%:,.&!)*!)6&!.(,&-)#?!<-!)6&!&:&-)!*+!$!

+$,('%&1!)6&!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!8$)$;$#&!-*8&#!$%&!$;(&!)*!$')*/$),.$((>!%&#)$%)1!

%&.*:&%1!$-8!%&#>-.6%*-,G&!)6&/#&(:&#!9,)6!)6&!$.),:&!.('#)&%1!$((!*+!96,.6!,#!.*/0(&)&(>!)%$-#0$%&-)!)*!

)6&!$00(,.$),*-?!3&&!T,='%&!_?!

!

Figure 3. MySQL Cluster Carrier Grade Edition automates fault detection, failover, and recovery to provide a fully self-healing cluster environment. 

<+!$((!-*8&#!+$,(!8'&!)*!$!.*/0(&)&!0*9&%!+$,('%&!*%!/'(),#>#)&/!6$%89$%&!+$,('%&1!P>3VK!2('#)&%!

2$%%,&%!H%$8&!S8,),*-!&-#'%&#!)6$)!$-!&-),%&!#>#)&/!.$-!;&!#$+&(>!%&.*:&%&8!)*!$!.*-#,#)&-)!#)$)&?!E6,#!

,#!$.6,&:&8!;>!%&0($>,-=!$!(*=1!96,.6!.*-)$,-#!$((!*0&%$),*-#!N,-#&%)#1!8&(&)&#1!'08$)&#O!-&.&##$%>!)*!=&)!

)6&!8$)$!-*8&!;$.F!*-(,-&!$-8!'0!)*!8$)&?!E6,#!(*=!,#!#)*%&8!*-!)6&!+,(&!#>#)&/!*+!&$.6!8$)$!-*8&?!"!

(*.$(!.6&.F0*,-)!0%*)*.*(!,#!'#&8!)*!.%&$)&!$!)%$-#$.),*-D.*-#,#)&-)!#-$0#6*)!*+!$((!)6&!8$)$!*-!8,#F?!!

E*!+'%)6&%!#'00*%)!.*-),-'*'#!*0&%$),*-1!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!6$#!)6&!$;,(,)>!)*!$88!

-*8&#!*-(,-&!)*!$!%'--,-=!.('#)&%!;>!$')*/$),.$((>!%&0$%),),*-,-=!8$)$!$#!-&9!-*8&!=%*'0#!$%&!$88&81!

&-#'%,-=!)6&!.('#)&%!/$,-)$,-#!.*-),-'*'#!*0&%$),*-!$-8!$00(,.$),*-!.*--&.),:,)>?!P>3VK!2('#)&%!

2$%%,&%!H%$8&!S8,),*-!$(#*!&-$;(&#!*-(,-&!'08$)&#!)*!$!(,:&!8$)$;$#&!#.6&/$1!,-!$88,),*-!)*!'0=%$8&#!

$-8!/$,-)&-$-.&!)*!)6&!'-8&%(>,-=!6$%89$%&!$-8!#*+)9$%&!,-+%$#)%'.)'%&?!E6&!$;,(,)>!)*!9,)6#)$-8!#,)&!

+$,('%&#!;>!%&0(,.$),-=!.('#)&%#!$.%*##!/'(),0(&!%&/*)&!(*.$),*-#!,#!$-!,/0*%)$-)!.$0$;,(,)>!+*%!/$->!

8&0(*>/&-)#?!H&*=%$06,.!%&0(,.$),*-!,#!$:$,($;(&!9,)6!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!$-8!

,8&$((>!#',)&8!)*!-&)9*%F!*0&%$)*%#!#&%:,.,-=!$!8,#)%,;')&8!#';#.%,;&%!;$#&!+%*/!/'(),0(&!8$)$.&-)&%#?!

“Since deploying our latest AAA platform, the MySQL environment has delivered continuous uptime, enabling us to exceed our 

most stringent SLAs [service-level agreements].”  

—Geoff Mitchell, Network Engineer, Plusnet PLC 
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T,='%&!`!#6*9#!6*9!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!+,)#!,-)*!$!#&%:,.&D.&-)%,.!$%.6,)&.)'%&1!

,-.('8,-=!)6&!'#&!*+!=&*=%$06,.!%&0(,.$),*-!+*%!6,=6!$:$,($;,(,)>!$.%*##!/'(),0(&!#,)&#?!!

!

Figure 4. Geographic replication delivers five 9s database availability across remote locations.  

E6%*'=6!)6&!0%&:,*'#(>!8&#.%,;&8!.$0$;,(,),&#1!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!,#!$;(&!)*!

&(,/,-$)&!;*)6!0($--&8!/$,-)&-$-.&!$-8!'-0($--&8!8*9-),/&!)*!#'00*%)!>*'%!/*#)!/,##,*-D.%,),.$(!

$00(,.$),*-#?!!

Performance and Scalability 

<-!$88,),*-!)*!+,:&!]#!$:$,($;,(,)>1!6,=6!0&%+*%/$-.&!,#!$!.%,),.$(!%&C',%&/&-)!)*!$..*//*8$)&!)6&!

/$##,:&!:*('/&#!*+!8$)$;$#&!%&C'&#)#!$-8!)%$-#$.),*-#!)>0,.$((>!$##*.,$)&8!9,)6!.*//'-,.$),*-#!

#&%:,.&#?!I$)$;$#&!0&%+*%/$-.&!%&C',%&/&-)#!$%&!)>0,.$((>!)&-#!*+!)6*'#$-8#!*+!%&C'&#)#!0&%!#&.*-81!

9,)6!$!.*-#,#)&-)!%&#0*-#&!),/&!($)&-.>!*+!Y'#)!$!+&9!/,((,#&.*-8#?!E6&#&!0&%+*%/$-.&!%&C',%&/&-)#!

-&&8!)*!;&!/&)!96,(&!#),((!/$,-)$,-,-=!.$%%,&%D=%$8&!(&:&(#!*+!$:$,($;,(,)>?!!

"#!$!8,#)%,;')&8!8$)$;$#&1!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!&/0(*>#!$!0$%$((&(!#&%:&%!$%.6,)&.)'%&!

9,)6!/'(),0(&!$.),:&!/$#)&%!-*8&#?!E6,#!&-#'%&#!)%$-#$.),*-#!N;*)6!%&$8#!$-8!9%,)&#O!.$-!;&!(*$8!

;$($-.&8!$-8!$')*/$),.$((>!#.$(&8!$.%*##!/'(),0(&!3VK!#&%:&%#!$-8!$00(,.$),*-!-*8&#!#,/'()$-&*'#(>1!

9,)6!&$.6!-*8&!$;(&!)*!$..&##!$-8!'08$)&!8$)$!#)*%&8!;>!$->!8$)$!-*8&!,-!)6&!.('#)&%?!!
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"-*)6&%!9$>!,-!96,.6!.*//'-,.$),*-#!#&%:,.&#!,/0%*:&!)6&,%!0&%+*%/$-.&!,#!)6%*'=6!)6&!'#&!*+!

-$),:&!8$)$!$..&##!$:$,($;(&!)6%*'=6!)6&!J&)9*%F!I$)$;$#&!N2ddO1!X$:$WX4"1!KI"41!$-8!@EE4!"4<#!

)6$)!0%*:,8&!$00(,.$),*-#!9,)6!)6&!+$#)&#)!$-8!(*9&#)D(&:&(!8$)$!$..&##!$:$,($;(&!;>!&(,/,-$),-=!

)%$-#+*%/$),*-#!,-)*!3VK?!!

P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!*++&%#!$!+(&7,;(&!$%.6,)&.)'%&!9,)6!)6&!$;,(,)>!)*!#)*%&!;*)6!

,-8&7&#!$-8!8$)$!,-!/&/*%>!*%!8$)$!*-!8,#F?!"#!$!%&#'()!*+!)6,#!,-D/&/*%>!.6$%$.)&%,#),.1!P>3VK!

2('#)&%!2$%%,&%!H%$8&!S8,),*-!,#!$;(&!)*!(,/,)!8,#FD;$#&8!<WM!;*))(&-&.F#!;>!$#>-.6%*-*'#(>!9%,),-=!

)%$-#$.),*-!(*=#!)*!8,#F1!)6&%&;>!/$,-)$,-,-=!%&$(D),/&!0&%+*%/$-.&?!!

P>3VK!2('#)&%!9$#!%&.&-)(>!;&-.6/$%F&8!'#,-=!)6&!ILE^!)&#)!#',)&!$-8!$.6,&:&8!^eQ1RRR!

)%$-#$.),*-#!0&%!/,-')&!9,)6!Y'#)!+*'%!8$)$!-*8&#?^!S$.6!)%$-#$.),*-!,-:*(:&8!$00%*7,/$)&(>!_R!

8$)$;$#&!*0&%$),*-#1!$-8!P>3VK!2('#)&%!9$#!$;(&!)*!#'#)$,-!$00%*7,/$)&(>!Q^e1RRR!*0&%$),*-#!0&%!

#&.*-8!9,)6!$-!$:&%$=&!%&#0*-#&!),/&!*+!Y'#)!)6%&&!/,((,#&.*-8#?!3&&!T,='%&!e?!E6&#&!0&%+*%/$-.&!

,-.%&$#&#!%&0%&#&-)&8!$!`7!,/0%*:&/&-)!,-!#.$($;,(,)>!*:&%!0%&:,*'#!:&%#,*-#!*+!P>3VK!2('#)&%?!!

!

Figure 5. MySQL Cluster achieves 251,000 transactions per minute or 125,000 operations per second with an average latency of 1.5 ms.  

Note: More than one MySQL server node was installed on each physical server, with a number of the server instances used as load generators to 

the MySQL Cluster database. An alternative deployment could use multiple connections from each MySQL server, which would have resulted in 

fewer MySQL server nodes being used.  

<-!$88,),*-!)*!#.$(,-=!0&%+*%/$-.&1!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!.$-!;&!8&0(*>&8!,-)*!$!

%$-=&!*+!#.$(,-=!#.&-$%,*#?!E6&!8,#)%,;')&8!$%.6,)&.)'%&!&-$;(&#!,)!)*!;&!&$#,(>!#.$(&8!$.%*##!/'(),0(&!

(*9D.*#)!#&%:&%#?!B#,-=!)6&!($)&#)!/'(),)6%&$8&8!8$)$!-*8&#1!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!.$-!

;&!'#&8!,-!#&%:&%!$%.6,)&.)'%&#!&C',00&8!9,)6!/'(),0(&!.*%&#!$-8!)6%&$8#?!P>3VK!2('#)&%!2$%%,&%!

!
!

!
^@$#6$/!4$)6$-1!P>3VK!2('#)&%!I$)$;$#&!ab!4&%+*%/$-.&!L&-.6/$%F1!;(*=#?#'-?.*/W6$#6$/W&-)%>W!
/>#C(f.('#)&%faf0&%+*%/$-.&f;&-.6/$%F?!
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H%$8&!S8,),*-!#'00*%)#!)6&!$88,),*-!*+!-*8&#!)*!$!%'--,-=!.('#)&%!9,)6*')!,-)&%%'0),*-!)*!)6&!

$00(,.$),*-#!*%!'#&%#1!&-$;(,-=!,)!)*!6$-8(&!)6&!/*#)!'-0%&8,.)$;(&!$-8!:*($),(&!9*%F(*$8!8&/$-8#!*+!

Z&;D;$#&8!$00(,.$),*-#?!!

Z,)6!#'00*%)!+*%!'0!)*!^ee!-*8&#1!-&)9*%F!*0&%$)*%#!6$:&!)6&!+(&7,;,(,)>!)*!#)$%)!#/$((!$-8!/$F&!

,-.%&/&-)$(!,-:&#)/&-)#!)*!,-.%&$#&!.$0$.,)>!$#!#&%:,.&!$8*0),*-!$-8!%&:&-'&!#)%&$/#!=%*9?!E6,#!

&(,/,-$)&#!)6&!-&&8!+*%!$!($%=&!,-,),$(!6$%89$%&!$-8!#*+)9$%&!,-:&#)/&-)!,-!96$)!)&-8#!)*!;&!

*:&%0*9&%&8!$-8!.*#)(>!.*-+,='%$),*-#?!!

E6%*'=6!)6&!.*/;,-$),*-!*+!$!8,#)%,;')&81!0$%$((&(!#&%:&%!$%.6,)&.)'%&!.*'0(&8!9,)6!,-D/&/*%>!,-8&7!

$-8!8$)$!#'00*%)!$-8!.6*,.&!*+!#.$(,-=!*0),*-#1!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!,#!6,=6(>!#',)&8!

)*!8&/$-8,-=1!)%$-#$.),*-D,-)&-#,:&!.*//'-,.$),*-#!#&%:,.&#?!!

“Paggo would not have been possible without MySQL Cluster. No other product would have given us the ability to start small, 

scale quickly, and provide 24/7 availability for our financial payment system over mobile networks.” 

 

"Cicero Torteli, Founder, Paggo 

Flexible Data Access  

"00(,.$),*-!8&:&(*0&%#!.$-!&$#,(>!,-)&=%$)&!-&9!$-8!(&=$.>!$00(,.$),*-#!'#,-=!)6&,%!0%&+&%%&8!8$)$;$#&!

,-8&0&-8&-)!/&)6*8?!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!0%*:,8&#!/'(),0(&!8$)$!$..&##!/&)6*8#!

)6$)!9*%F!)*=&)6&%?!E6&#&!,-.('8&!3VK!$-8!-$),:&!"4<#!#'.6!$#!2dd1!X$:$1!KI"41!$-8!Z&;!#&%:,.&#?!!

I&#,=-&8!+*%!X$:$!8&:&(*0&%#1!)6&!-&9!P>3VK!2('#)&%!2*--&.)*%!+*%!X$:$!,/0(&/&-)#!$!6,=6D

0&%+*%/$-.&!$-8!&$#>D)*D'#&!-$),:&!X$:$!,-)&%+$.&!$-8!M0&-X4"!0('=D,-!)6$)!8,%&.)(>!/$0#!X$:$!*;Y&.)#!

)*!%&($),*-$(!)$;(&#!#)*%&8!,-!)6&!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!8$)$;$#&?!!

L>!&(,/,-$),-=!8$)$!)%$-#+*%/$),*-#!,-)*!3VK1!'#&%#!=&)!(*9&%!8$)$!$..&##!($)&-.>!$-8!6,=6&%!

)6%*'=60')?!<-!$88,),*-1!X$:$!8&:&(*0&%#!6$:&!$!/*%&D-$)'%$(!0%*=%$//,-=!/&)6*8!)*!8,%&.)(>!/$-$=&!

)6&,%!8$)$1!9,)6!$!.*/0(&)&1!+&$)'%&D%,.6!#*('),*-!+*%!*;Y&.)D%&($),*-$(!/$00,-=?!"#!$!%&#'()1!)6&!

8&:&(*0/&-)!*+!X$:$!$00(,.$),*-#!,#!#,/0(,+,&8!9,)6!+$#)&%!8&:&(*0/&-)!.>.(&#1!$..&(&%$),-=!),/&!)*!

/$%F&)!+*%!-&9!#&%:,.&#?!!

E6&!M0&-KI"4!I%,:&%!+*%!P>3VK!2('#)&%!&-$;(&#!)6&!M0&-KI"4!8,%&.)*%>!#&%:&%!)*!'#&!)6&!

P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!8$)$;$#&!$#!,)#!;$.FD&-8!8$)$!#)*%&?_!"#!$!%&#'()1!*0&%$)*%#!.$-!

(&:&%$=&!#)$-8$%8!KI"4!,-)&%+$.&#!+*%!)6&!$')6&-),.$),*-!$-8!$')6*%,G$),*-!*+!8&:,.&#!$-8!#';#.%,;&%#!

9,)6!%&$(D),/&!0&%+*%/$-.&!$-8!.$%%,&%D=%$8&!$:$,($;,(,)>?!!

!
!

!
_T*%!/*%&!,-+*%/$),*-!*-!P>3VK!2('#)&%!+&$)'%&#1!:,#,)!/>#C(?.*/W0%*8'.)#W8$)$;$#&W.('#)&%W!
+&$)'%&#?6)/(g8$)$f(8$0?!
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L>!0%*:,-=!$!%$-=&!*+!8$)$!$..&##!/&)6*8#1!8&:&(*0&%#!.$-!#&(&.)!$-!"4<!)6$)!;&#)!+,)#!)6&,%!

8&:&(*0/&-)!$-8!$00(,.$),*-!%&C',%&/&-)#?!<)!$(#*!$((*9#!$!#,-=(&!,-#)$-.&!*+!P>3VK!2('#)&%!2$%%,&%!

H%$8&!S8,),*-!)*!#&%:,.&!$!%$-=&!*+!$00(,.$),*-#!)6$)!0%&:,*'#(>!9*'(8!6$:&!%&C',%&8!)6&,%!*9-!(*.$(!

8$)$;$#&?!!

“Many of our users rely on OpenLDAP to run their most critical directory services, and with the addition of MySQL Cluster at the 

back end, can support highly dynamic and scalable directory databases. The release of MySQL Cluster 7.1 can enhance 

manageability and platform choice for our communities and customers.” 

"Marty Heyman, CEO of Symas and OpenLDAP Project Member 

Simplified Management and Monitoring 

L$#&8!*-!,-8'#)%>!%&#&$%.61!#)$++,-=!$-8!8*9-),/&!$..*'-)!+*%!$(/*#)!eR!0&%.&-)!*+!$!8$)$;$#&U#!

E2M?`!")!)6&!#$/&!),/&1!<E!;'8=&)!$-8!#)$++,-=!(&:&(#!$%&!8&.(,-,-=!*%!+($)1!96,(&!8&/$-8!+*%!<E!

#&%:,.&#!.*-),-'&#!)*!,-.%&$#&?!3,/0(,+,&8!/$-$=&/&-)!$-8!/*-,)*%,-=!)**(#!+*%!P>3VK!2('#)&%!

2$%%,&%!H%$8&!S8,),*-!6&(0!)*!$88%&##!)6&#&!.6$((&-=&#!;>!!

! P$7,/,G,-=!$8/,-,#)%$)*%!0%*8'.),:,)>!9,)6!)**(#!)*!/$-$=&!8$)$;$#&!.('#)&%#!/*%&!&++,.,&-)(>!

! P,-,/,G,-=!8$)$;$#&!8*9-),/&!.$'#&8!;>!6'/$-!&%%*%!

! P*-,)*%,-=!%&$(D),/&!'#$=&!#)$),#),.#!)*!&-#'%&!#&$/(&##!8$)$;$#&!*0&%$),*-#!!

P$-$=&/&-)!$-8!/*-,)*%,-=!)**(#!+*%!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-!#&%:&!)*!%&8'.&!8$)$;$#&!

E2M!$-8!.%&$)&!$!/*%&D$=,(&1!6,=6(>!$:$,($;(&!<E!&-:,%*-/&-)!;>!#($#6,-=!/$-$=&/&-)!.*/0(&7,)>1!

,-.%&$#,-=!$8/,-,#)%$)*%!&++,.,&-.>1!$-8!%&8'.,-=!)6&!%,#F!*+!8*9-),/&?!!

MySQL Cluster Manager  

E6&!/$-$=&%!+&$)'%&!,-!P>3VK!2('#)&%!#,/0(,+,&#!)6&!.%&$),*-!$-8!/$-$=&/&-)!*+!P>3VK!2('#)&%!

2$%%,&%!H%$8&!S8,),*-!;>!$')*/$),-=!.*//*-!/$-$=&/&-)!)$#F#?!"#!$!%&#'()1!IL"#!$-8!#>#)&/!

$8/,-,#)%$)*%#!$%&!/*%&!0%*8'.),:&!$-8!$:$,($;(&!)*!+*.'#!*-!#)%$)&=,.!<E!,-,),$),:&#!)6$)!#'00*%)!)6&!

;'#,-&##!$-8!%&#0*-8!/*%&!C',.F(>!)*!.6$-=,-=!'#&%!%&C',%&/&-)#?!")!)6&!#$/&!),/&1!%,#F#!*+!8$)$;$#&!

8*9-),/&1!96,.6!0%&:,*'#(>!%&#'()&8!+%*/!/$-'$(!.*-+,='%$),*-!&%%*%#1!$%&!#,=-,+,.$-)(>!%&8'.&8?!!

!
!

!
`<I21!/"2-1-3-%0$#4($56)-%())$7",6($&8$9%#(:+:-)($!"#";")($*++,-."#-&%)?!!
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"#!$-!&7$/0(&1!/$-$=&/&-)!*0&%$),*-#!%&C',%,-=!%*((,-=!%&#)$%)#!*+!$!P>3VK!2('#)&%!8$)$;$#&!)6$)!

0%&:,*'#(>!8&/$-8&8!`h!/$-'$(!.*//$-8#e"!$-8!96,.6!.*-#'/&8!^?e!6*'%#!*+!IL"!),/&h".$-!

-*9!;&!0&%+*%/&8!9,)6!$!#,-=(&!.*//$-8?!E6&>!$%&!+'((>!$')*/$)&81!96,.6!%&8'.&#!!

! 2*/0(&7,)>!*+!/$-$=&/&-)!$-8!*:&%6&$8!!

! 2'#)*/!#.%,0),-=!*+!/$-$=&/&-)!.*//$-8#!

! A,#F!*+!8*9-),/&!)6%*'=6!)6&!$')*/$),*-!*+!.*-+,='%$),*-!$-8!.6$-=&!/$-$=&/&-)!0%*.&##&#!

E6&!/$-$=&%!+&$)'%&1!,-.('8&8!9,)6!)6&!.*//&%.,$(!P>3VK!2('#)&%!2$%%,&%!H%$8&!S8,),*-1!,#!$(#*!

$:$,($;(&!+*%!$!_RD8$>!&:$('$),*-1!$((*9,-=!$8/,-,#)%$)*%#!)*!&70&%,&-.&!)6&!;&-&+,)#!*+!$')*/$)&8!

.('#)&%!/$-$=&/&-)1!9,)6!-*!%,#F1!.*#)1!*%!*;(,=$),*-?!!

i*'!.$-!(&$%-!/*%&!$;*')!)6&!/$-$=&%!+&$)'%&!$)!/>#C(?.*/?!!

NDBINFO 

JIL<JTM!0%&#&-)#!%&$(D),/&!#)$)'#!$-8!'#$=&!#)$),#),.#!+%*/!)6&!P>3VK!2('#)&%!8$)$!-*8&#!$#!3VK!

)$;(&#!$-8!:,&9#1!0%*:,8,-=!8&:&(*0&%#!$-8!$8/,-,#)%$)*%#!$!#,/0(&!$-8!.*-#,#)&-)!/&$-#!*+!0%*$.),:&(>!

/*-,)*%,-=!$-8!*0),/,G,-=!8$)$;$#&!0&%+*%/$-.&!$-8!$:$,($;,(,)>?!!

JIL<JTM!/$F&#!,)!#,/0(&!)*!0&%+*%/!)6&!+*((*9,-=b!!

! P*-,)*%!%&#*'%.&!.*-#'/0),*-!$=$,-#)!.*-+,='%&8!(,/,)#1!,-.('8,-=!)6&!.*-#'/0),*-!*+!8$)$!$-8!

,-8&7!/&/*%>1!$(*-=!9,)6!;'++&%#!$-8!(*=!#0$.&#?!E6,#!$00%*$.6!&-#'%&#!$8/,-,#)%$)*%#!.$-!

%&.*-+,='%&!%&#*'%.&#!*%!*0),/,G&!)6&,%!)$;(&#!;&+*%&!0&%+*%/$-.&!*%!$:$,($;,(,)>!,#!,/0$.)&8?!!

! S70*#&!#)$),#),.#!*-!8$)$;$#&!*0&%$),*-#!,-.('8,-=!)%$-#$.),*-#1!%&$8#1!9%,)&#1!)$;(&!$-8!%$-=&!#.$-#1!

$-8!$;*%)#?!E6&#&!#)$),#),.#!.$-!;&!&#0&.,$((>!'#&+'(!)*!8&:&(*0&%#!,-!*0),/,G,-=!$00(,.$),*-!$..&##!)*!

)6&!8$)$;$#&?!!

! 26&.F!)6&!#)$)'#!$-8!'0),/&!*+!&$.6!8$)$!-*8&!$-8!)6&,%!.*--&.),*-#!9,)6!$((!*)6&%!-*8&#!,-!)6&!

.('#)&%?!!

!
!

!
eL$#&8!*-!$!P>3VK!2('#)&%!.*-+,='%$),*-!.*/0%,#,-=!`!7!P>3VK!2('#)&%!8$)$!-*8&#1!^!7!P>3VK!#&%:&%!
3VK!-*8&#1!$-8!^!7!P>3VK!2('#)&%!P$-$=&/&-)!-*8&#!,/0(&/&-)&8!$.%*##!,-8,:,8'$(!#&%:&%#!Nj!7!)*)$(O?!
E*)$(!*0&%$),*-!.*/0%,#&8!)6&!+*((*9,-=!.*//$-8#b!Q!7!0%&(,/,-$%>!.6&.F!*+!.('#)&%!#)$)&k!j!7!##6!
.*//$-8#!0&%!#&%:&%k!j!7!0&%D0%*.&##!#)*0!.*//$-8#k!`!7!#.0!*+!.*-+,='%$),*-!+,(&#!N^!7!/=/8!$-8!^!7!
/>#C(8Ok!j!7!0&%D0%*.&##!#)$%)!.*//$-8#k!j!7!.6&.F#!+*%!#)$%)&8!$-8!%&Y*,-&8!0%*.&##&#k!j!7!0%*.&##!
.*/0(&),*-!:&%,+,.$),*-#k!Q!7!:&%,+>!.*/0(&),*-!*+!)6&!96*(&!.('#)&%?!E*)$(!.*//$-8!.*'-)!8*&#!-*)!,-.('8&!
/$-'$(!&8,),-=!*+!&$.6!.*-+,='%$),*-!+,(&?!
hL$#&8!*-!$!IL"!%&#)$%),-=!`!7!P>3VK!2('#)&%!8$)$!-*8&#1!&$.6!9,)6!h!HL!*+!8$)$1!$-8!0&%+*%/,-=!QR1RRR!
*0&%$),*-#!0&%!#&.*-8!N.('#)&%8;?.*/W/>#C(!.('#)&%W/>#C(D.('#)&%D8$)$D-*8&D%&#)$%)D),/&#WO?!
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