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Meet PXC-5.7(Percona XtraDB Cluster 5.7)
 Krunal Bauskar
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● Quick intro to PXC● What’s new with PXC-5.7● Performance improved PXC-5.7● Q&A
 Agenda
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● Multi Master solution● Synchronous replication*● Automatic Node provision (SST/IST)● Consistent view of data
 PXC technology
 ● Support geo-distributed setup● Compatible with Master-Slave setup● Transparent network failure handling● Read/Write Scalability
 N1
 N2
 N3
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pxc-5.7
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● PXC-5.7 GAed during PLAM-2016 (Sep-2016)○ Since then we have done 3 more releases
 What’s new in PXC-5.7
 Sep-16
 PXC-5.7.14-26.17
 Dec-16 Mar-17 Apr-17
 PXC-5.7.16-27.19
 PXC-5.7.17-27.20
 PXC-5.7.17-29.20
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introducing pxc-strict-mode(cluster-safe-mode)
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● Block all the experimental features that can take cluster to an inconsistent state
 ○ Use of non-transactional storage engine (like MyISAM) (including wsrep_replicate_myisam)○ Binlog-format other that ROW.○ DML on table without primary key.○ LOCAL locks (GET_LOCK OR LOCK TABLE …. etc….)○ Create Table As Select (CTAS) (DDL + DML)○ Local Operation (ALTER IMPORT/DISCARD Tablespace)
 ENFORCING: ERROR (default) PERMISSIVE: WARNING
 MASTER: ERROR (except LOCAL locks) DISABLED: 5.6 compatible
 https://www.percona.com/doc/percona-xtradb-cluster/5.7/features/pxc-strict-mode.html
 pxc-strict-mode
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● Sample error or warning.
 mysql> insert into t values (1);ERROR 1105 (HY000): Percona-XtraDB-Cluster prohibits use of DML command on a table (test.t) without an explicit primary key with pxc_strict_mode = ENFORCING or MASTER
 mysql> alter table t engine=myisam;Query OK, 0 rows affected, 1 warning (0.02 sec)Records: 0 Duplicates: 0 Warnings: 1
 mysql> show warnings;+---------+------+----------------------------------------------------------------------------------------------------------------------------------------------------------------+| Level | Code | Message |+---------+------+----------------------------------------------------------------------------------------------------------------------------------------------------------------+| Warning | 1105 | Percona-XtraDB-Cluster doesn't recommend changing storage engine of a table (test.t) from transactional to non-transactional with pxc_strict_mode = PERMISSIVE |+---------+------+----------------------------------------------------------------------------------------------------------------------------------------------------------------+
 pxc-strict-mode
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pxc+pfs
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● Improved tracking through performance schema.● Trackable instruments:
 ○ THREADS: applier, rollback, service_thd, gcomm conn, receiver, sst/ist threads, etc…
 ○ LOCK/COND_VARIABLES: from wsrep and replication library.
 ○ FILE: record-set file, ring-buffer file (default gcache), gcache-page file.*
 ○ STAGES: Different stage threads are passing through.
 ● Mainly used for
 ○ Monitoring (especially stages)
 ○ Tracing bottleneck. Tracking what is slowing the server
 ○ Setting notification in-case of unexpected event occurrence.
 performance schema
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● Tracked overflowed gcache filesmysql> select * from file_instances where event_name like '%wsrep%' or event_name like '%galera%';+----------------------------------------------------------------------------+---------------------------------------------+------------+| FILE_NAME | EVENT_NAME | OPEN_COUNT |+----------------------------------------------------------------------------+---------------------------------------------+------------+| /opt/projects/codebase/pxc/installed/pxc57/pxc-node/dn1/galera.cache | wait/io/file/galera/FILE_galera_ringbuffer | 1 || /opt/projects/codebase/pxc/installed/pxc57/pxc-node/dn1/gcache.page.000000 | wait/io/file/galera/FILE_galera_gcache_page| 1 || /opt/projects/codebase/pxc/installed/pxc57/pxc-node/dn1/gcache.page.000001 | wait/io/file/galera/FILE_galera_gcache_page| 1 |+----------------------------------------------------------------------------+--------------------------------------------+------------+
 ● Check the SST DONOR active thread
 | 3 | thread/galera/THREAD_galera_service_thd | BACKGROUND | NULL | NULL | NULL | NULL | NULL | NULL | NULL | NULL | NULL | NULL | YES | YES | NULL | 28425 || 4 | thread/galera/THREAD_galera_gcommconn | BACKGROUND | NULL | NULL | NULL | NULL | NULL | NULL | NULL | NULL | NULL | NULL | YES | YES | NULL | 28426 || 5 | thread/galera/THREAD_galera_receiver | BACKGROUND | NULL | NULL | NULL | NULL | NULL | NULL | NULL | NULL | NULL | NULL | YES | YES | NULL | 28427 || 6 | thread/sql/THREAD_wsrep_rollbacker | BACKGROUND | NULL | NULL | NULL | NULL | NULL | NULL | wsrep: aborter idle | NULL | NULL | NULL | YES | YES | NULL | 28428 || 7 | thread/sql/THREAD_wsrep_applier | BACKGROUND | NULL | NULL | NULL | NULL | NULL | 14 | NULL | NULL | NULL | NULL | YES | YES | NULL | 28429 |
 | 35 | thread/sql/THREAD_wsrep_sst_donor | BACKGROUND | NULL | NULL | NULL | NULL | NULL | 4 | NULL | NULL | NULL | NULL | YES | YES | NULL | 28791 |
 performance schema
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secure pxc
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● PXC Security
 ○ During TRANSIT (SST/IST/Replication traffic)
 ○ AT REST (through encrypted tablespace)● TRANSIT security is further improved with introduction of encrypt=4 mode that takes familiar triplet of key/ca/cert and
 uses same technique like MySQL client-server. Making it easy to use and safe for communication. (Existing
 encrypt=1/2/3 are depreciated as they are not fully safe in all environment).
 ● AT-REST security is ensured by adding support for encrypted tablespace. Newly joining node can copy-over
 encrypted tablespaces from DONOR and reenable it using local keyring. All this happens transparently with
 xtrabackup.
 secure pxc
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● Secure PXC cluster SST and IST traffic just by setting “pxc-encrypt-cluster-traffic=ON”.
 ● This will look for existing mysqld SSL configuration and will try to re-use them else will
 look out for mysql auto-generated SSL files in data-directory.
 ● If disable user can configure specific options as before.
 ● Option should be set on all nodes. Custom options are ignored.
 [mysqld]
 wsrep_provider_options=”socket.ssl_key=server-key.pem;socket.ssl_cert=server-cert.pem;socket.ssl_ca=ca.pem”
 [sst]
 encrypt=4
 ssl-key=server-key.pem
 ssl-ca=ca.pem
 ssl-cert=server-cert.pem
 one stop secure option
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pxc+proxysql
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● PXC and Proxy-SQL are fully compatible○ Custom script for easy installation (proxysql-admin).
 ■ Help create user/auto-setup pxc cluster node entries in proxysql db.
 ○ Multiple modes of operation (single-writer, load-balancer)
 ○ Easy to setup and configure. Lot of articles, blogs, investigation report up on the site.
 proxy-sql compatible pxc
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● Need to shut down PXC node OR
 ● Need to take down a node for maintenance
 ● It’s damn easy NOW. ○ Just set pxc_maint_mode on said machine to SHUTDOWN or MAINTENANCE and then back
 to DISABLED.
 ○ ProxySQL will detect this state change and will stop sending traffic to the said node thereby
 adjusting the workload without any active failure.
 ○ Waits for pxc_maint_transition_period before initiating shutdown. (> node-check-interval)WSREP: Received shutdown signal. Will sleep for 10 secs* before initiating shutdown. pxc_maint_mode switched to
 SHUTDOWN
 proxy-sql assisted pxc-maintenance mode
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track some important stats

Page 19
                        

● Doing IST….need a way to track the progress.mysql> show status like 'wsrep_ist_receive_status';
 +--------------------------+--------------------------------------------+
 | Variable_name | Value |
 +--------------------------+--------------------------------------------+
 | wsrep_ist_receive_status | 39% complete, received seqno 475 of 1-1207 |
 +--------------------------+--------------------------------------------+
 Once completedmysql> show status like 'wsrep_ist_receive_status';
 +--------------------------+-------+
 | Variable_name | Value |
 +--------------------------+-------+
 | wsrep_ist_receive_status | |
 +--------------------------+-------+
 track more through show-status
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● Want to find-out if the node is in Flow-control.mysql> show status like 'wsrep_flow_control_status';
 +---------------------------+-------+
 | Variable_name | Value |
 +---------------------------+-------+
 | wsrep_flow_control_status | ON |
 +---------------------------+-------+
 | wsrep_flow_control_sent | 18351 |
 | wsrep_flow_control_recv | 18351 |
 mysql> show status like 'wsrep_flow_control_status';
 +---------------------------+-------+
 | Variable_name | Value |
 +---------------------------+-------+
 | wsrep_flow_control_status | OFF |
 +---------------------------+-------+
 track more through show-status
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● Flow-control interval is re-computed when new node join. User can also set it.
 ● Concept of higher and lower water-mark [12, 23]mysql> show status like ' wsrep_flow_control_interval';
 +-----------------------------+------------+
 | Variable_name | Value |
 +-----------------------------+------------+
 | wsrep_flow_control_interval | [ 12, 23 ] |
 +-----------------------------+------------+
 mysql> set global wsrep_provider_options="gcs.fc_limit=100";
 Query OK, 0 rows affected (0.00 sec)
 mysql> show status like 'wsrep_flow_control_interval';
 +-----------------------------+--------------+
 | Variable_name | Value |
 +-----------------------------+--------------+
 | wsrep_flow_control_interval | [ 141, 141 ] |
 +-----------------------------+--------------+
 track more through show-status
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● Garbd is not an active data-consumer (though it receives the traffic).
 ● Flow-control is dynamically readjusted if a new node joins the cluster.
 ● Since garbd is passive consumer adjusting flow-control if garbd joins doesn’t
 make sense.
 track more through show-status
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logging + stage changes
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● SST/IST logging was confusing and structure was difficult to grasp.
 ○ Simplified structure
 ○ Unified logging (XB logs are appended to mysql log on failure).
 ○ Improved and clear error messages.
 ○ Avoid cluttering mysql log with general SST notification message. If user
 want to see all messages simply turn-on using following option[sst]
 wsrep-log-debug=1
 Improved logging/wsrep-stage framework
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● wsrep-stage information (workload executing node)
 | 268 | root | localhost | test | Query | 0 | wsrep: pre-commit/certification passed (2969435) | UPDATE sbtest10 SET k=k+1 WHERE id=488201 | 0 | 1 |
 | 269 | root | localhost | test | Query | 0 | wsrep: pre-commit/certification passed (2969434) | UPDATE sbtest1 SET k=k+1 WHERE id=481578 | 0 | 1 |
 | 270 | root | localhost | test | Query | 0 | wsrep: write set replicated (2969438) | UPDATE sbtest8 SET k=k+1 WHERE id=403974 | 0 | 1 |
 | 271 | root | localhost | test | Query | 0 | wsrep: initiating replication for write set (-1) | UPDATE sbtest5 SET k=k+1 WHERE id=496032 | 0 | 1 |
 | 272 | root | localhost | test | Query | 0 | starting | UPDATE sbtest10 SET k=k+1 WHERE id=498426 | 0 | 0 |
 | 273 | root | localhost | test | Query | 0 | wsrep: pre-commit/certification passed (2969436) | UPDATE sbtest5 SET k=k+1 WHERE id=643702 | 0 | 1 |
 | 274 | root | localhost | test | Query | 0 | wsrep: pre-commit/certification passed (2969433) | UPDATE sbtest3 SET k=k+1 WHERE id=498748 | 0 | 1 |
 | 275 | root | localhost | test | Query | 0 | wsrep: initiating replication for write set (-1) | UPDATE sbtest3 SET k=k+1 WHERE id=497433 | 0 | 1 |
 | 276 | root | localhost | test | Query | 0 | wsrep: pre-commit/certification passed (2969437) | UPDATE sbtest3 SET k=k+1 WHERE id=674974 | 0 | 1 |
 ● New stages added. Existing stage message improved. Corrected bugs.
 ● With that show processlist givens a clear picture proper along with seqno.
 Improved logging/wsrep-stage framework
 wsrep: replicating commit
 wsrep: initiating replication for write set
 wsrep: write set replicated
 wsrep: initiating pre-commit for write set
 wsrep: pre-commit/certification passed
 innobase_commit_low
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● wsrep-stage information (replicating node)| 1 | system user | | NULL | Sleep | 124 | wsrep: aborter idle | NULL | 0 | 0 |
 | 2 | system user | | test | Sleep | 0 | starting | BEGIN | 0 | 0 |
 | 6 | system user | | NULL | Sleep | 0 | wsrep: committing write set (409411) | NULL | 0 | 0 |
 | 7 | system user | | test | Sleep | 0 | query end | BEGIN | 0 | 0 |
 | 8 | system user | | NULL | Sleep | 0 | wsrep: committing write set (409412) | NULL | 0 | 0 |
 | 9 | system user | | NULL | Sleep | 0 | wsrep: applying write-set (409418) | NULL | 0 | 0 |
 | 10 | system user | | NULL | Sleep | 0 | wsrep: updating row for write-set (409414) | NULL | 0 | 0 |
 | 11 | system user | | NULL | Sleep | 0 | wsrep: applying write-set (409417) | NULL | 0 | 0 |
 | 12 | system user | | NULL | Sleep | 0 | wsrep: updating row for write-set (409413) | NULL | 0 | 0 |
 | 13 | system user | | NULL | Sleep | 0 | innobase_commit_low (409408) | NULL | 0 | 0 |
 | 14 | system user | | NULL | Sleep | 0 | wsrep: updating row for write-set (409410) | NULL | 0 | 0 |
 | 15 | root | localhost | NULL | Query | 0 | starting | show processlist | 0 | 0 |
 Improved logging/wsrep-stage framework
 wsrep: applying write set
 wsrep: writing/... rows
 wsrep: applied write set
 wsrep: committing write set
 wsrep: committed write set
 innobase_commit_low

Page 27
                        

pxc performance
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Performance
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Performance
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Performance
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Performance
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● We found 3 major issues:
 Issue-1:Commit Monitor was exercised such that complete commit operation was serialized. There-by limiting parallelism with
 prepare action (prepare with log-bin disabled will flush REDO. If one-trx is flushed at a time each trx may cause fsync).
 Optimization-1:Split replication pre-commit hook into replicate (add write-set to group-channel) + pre-commit (enter commit-monitor).
 ● With log-bin enabled we still explore parallelism in prepare stage (though REDO log flush is now delayed to
 Group-Commit)
 ● With log-bin disabled REDO log flush parallelism can be leverage thereby reducing fsync.
 Performance
 3 4 5 61 2 7
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Issue-2:MySQL Group Commit already has concept of
 ordering transactions based on order of their addition
 to GROUP COMMIT queue (FLUSH STAGE).
 Replicator CommitMonitor enforces the same making
 the action redundant but limiting parallelism in MySQL
 GROUP Commit Logic.
 Optimization-2:Release commit-monitor once the trx is successfully
 added to flush-stage of group-commit. MySQL will
 take it from there maintaining the order of commit. (We
 call this interim-commit). Also explore REDO flush
 parallelism for log-bin enabled case.
 Performance
 Group-Commit Logic
 commit-monitor queuetrx
 trx trx trx
 mysql-group-commit
 flush
 interimcommit
 synccommit
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Issue-3 (w/o log-bin)PXC can operate w/o log-bin though it still generate log-bin information to form replication write-set it doesn’t persist it. With
 log-bin disabled MySQL will perform 2 fsyncs (first during prepare and other after transaction is committed in memory).
 Optimization-1 helped w/o log-bin case too but 2nd fsync post commit in memory continue to affect performance.
 Optimization-3:Once transaction is committed in memory order of transaction is enforced. Trailing action trx_commit_complete_for_mysql
 flushes the last made state change to disk (2nd fsync). Since the order is established is okay to release CommitMonitor
 thereby allowing other transaction to make progress while this transaction is getting flushed. If other transaction reaches the
 flush stage earlier it will also flush the redo log for first transaction too.
 Performance
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pxc + pmm
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● PMM is fully operational to help you monitor PXC cluster along with
 ProxySQL.
 ● Track different aspects
 ○ cluster-size
 ○ receive/send queue
 ○ Write-set replicated
 ○ Flow-control
 ○ ...etc.. (http://pmmdemo.percona.com)
 PXC & PMM
 http://pmmdemo.percona.com
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other misc
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● No more separate package for replication library. It is now shipped as part of
 PXC package thereby ensuring proper version match to avoid compatibility
 issue and one less package to manage.
 simplified packaging
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● PXC is MySQL-5.7.17 compatible.
 ● Kept updated to get latest fixes from MySQL + Percona Server + Codership.
 ● PXC-5.7 is XB-2.4 compatible helping explore latest and optimized feature of
 XB.
 mysql-5.7.17 compatible
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Reach us at● [email protected]
 ● Forum: https://www.percona.com/forums/questions-discussions/percona-xtradb-cluster
 ● Drop in at Percona-Booth.
 ● Do remember to rate my talk @
 Percona Live App.
 Q&A
 mailto:[email protected]
 mailto:[email protected]
 https://www.percona.com/forums/questions-discussions/percona-xtradb-cluster


                        

                                                    
LOAD MORE
                                            

                

            

        

                
            
                
                    
                        Related Documents
                        
                            
                        

                    

                    
                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            ambient noise: with the new models PXC 310 and PXC 310 BT...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Procesní podstanice, PXC….D kompaktní řada4/18 Siemens....

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            XML -...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            How Not to do MySQL High Availability: Geographic Node...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            從企業看 SA/NA 及經驗分享 · About Percona XtraDB....

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            MySQL 5.7入門...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            PXC-NRUF automation station, compact series - … / 16...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Features & Benefits0ah-pxc-starter-kit.pdf · The Einhell.....

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            ИБП Gutor PxC- технические...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Percona XtraDB Cluster 8 · If session turns off...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            8. PLANNING AND ENVIRONMENT CLUSTER · biodiversity...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            PXC 550 - Sennheiser · 2018. 3. 13. · 2 | PXC 550...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                            

                

            

        

            



    
        
            	Powered by Cupdf


            	Cookie Settings
	Privacy Policy
	Term Of Service
	About Us


        

    


    

    
    
    

    
    
    

    
    
        
    
    















