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Cassandra in Community

e Cassandra 2.x (stable, widely adopted)
e Cassandra 3.0.x (stable)

 Cassandra 3.11.x (ok, perf improvements over 3.0.x)



Throughput vs Cluster Size

~1000 nodes ==l

Throughput (RPS)

Cluster Size (# of nodes)



Cassandra 4.0 Changes
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Add sampler for query time and expose with nodetool (CASSANDRA-14436) Add option to sanity check tombstones on reads/compactions (CASSANDRA-14467) Abstract streaming for pluggable storage (CASSANDRA-14115)

O Features Business Explore Marketplace Pricing Sign in or Sign up Clean up Request i ions (c 7) Add a virtual table to expose all running sstable tasks (CASSANDRA-14457) Forced increnental repairs should pronote sstables if they can (CASSANDRA-14294)
Disable old native protocol versions on demand (CASANDRA-14659) Let nodetool import take a list of directories (CASSANDRA-14442) Use Murmur3 for validation compactions (CASSANDRA-14002)
Allow specifying now-in-seconds in native protocol (CASSANDRA-14664) 68 Avoid unneeded memory allocations / cpu for disabled log levels (CASSANDRA-14488) Comma at the end of the seed list is il as localhost (CA

o apache/cassandra s I e I Yror | 213 r:mprnve BTVEI? build performance by avoiding data copy (CASSANDRA-9989) Implement virtual keyspace interface (CASSANDRA-7622) Refactor read executor and response resolver, abstract read repair (CASSANDRA-14058)
take monotonic read / read repair configurable (CASSANDRA-14635) nodetool import cleanup and improvements (CASSANDRA-14417) Add optional startup delay to wait until peers are ready (CASSANDRA-13993)
Refactor C (c 1) Bump jackson version to >= 2.9.5 (CASSANDRA-14427) Add a few options to nodetool verify (CASSANDRA-14201)
<> Code Pull requests 95 Projects 0 Insights Flush netty client messages immediately by default (CASSANDRA-13651) Allow nodetool toppartitions without specifying table (CASSANDRA-1436@) CVE-2017-5929 Security vulnerability and redefine default log rotation policy (CASSANDRA-14183)

Use JW default SSL validation algorithm instead of custom default (CASSANDRA-13259)
Better docunent in code InetAddressAndPort usage post 7544, incorporate port into UUIDGen node (CASSANDRA-14226)
Fix sstablenetadata date string for minLocalDeletionTime (CASSANDRA-14132)

Inprove read repair blocking behavior (CASSANDRA-18726)
Add a virtual table to expose settings (CASSANDRA-14573)
Fix up chunk cache handling of metrics (CASSANDRA-14628)

Audit logging for database activity (CASSANDRA-12151)
Clean up build artifacts in docs container (CASSANDRA-14432)
Minor network authz improvements (Cassandra-14413)

E Join GitHub today Dismiss

Extend IAuthenticator to accept peer SSL certificates (CASSANDRA-14652) Autonatic sstable upgrades (CASSANDRA-14197) Make it possible to change during runtine (C 14)
Incomplete handling of exceptions when decoding incoming messages (CASSANDRA-14574) Replace deprecated junit.framework.Assert usages with org.junit.Assert (CASSANDRA-14431) Remove GossipDi () (C 74)
GitHub is home to over 28 million developers working together to host Add diagnostic events for user audit logging (CASSANDRA-13668) Cassandra-stress throws NPE if insert section isn't specified in user profile (CASSSANDRA-14426) Add nodetool clientlist (CASSANDRA-13665)
and review code, manage projects, and build software together. Allow retrieving diagnostic events via JMX (CASSANDRA-14435) List clients by protocol versions “nodetool clientstats —-by-protocol’ (CASSANDRA-14335) Revert Pr rsion changes from C) (@ 1)

Non-disruptive seed node list reload (CASSANDRA-14190)
Nodetool tablehistograns to print statics for all the tables (CASSANDRA-14185)

Migrate dtests to use pytest and python3 (CASSANDRA-14134)

Allow storage port to be configurable per node (CASSANDRA-7544)

Make sub-range selection for non-frozen collections return null instead of empty (CASSANDRA-14182)
BloonFilter serialization format should not change byte ordering (CASSANDRA-9967)

Add base classes for diagnostic events (CASSANDRA-13457)
Clear view system metadata when dropping keyspace (CASSANDRA-14646)

Allocate ReentrantLock on-demand in javall AtomicBTreePartitionerBase (CASSANDRA-14637)
Make all existing virtual tables use LocalPartitioner (CASSANDRA-14640)

Revert 4.0 GC alg back to CMS (CASANDRA-14636)

Inprove Latencyetrics performance by reducing write path processing (CASSANDRA-14281)
Add network authz (CASSANDRA-13985)

Use the correct IP/Port for Streaming when localAddress is left unbound (CASSANDRA-14389)
nodetool listsnapshots is missing local system keyspace snapshots (CASSANDRA-14381)
Remove StreamCoordinator.streamExecutor thread pool (CASSANDRA-14402)

Branch: trunk - | cassandra / CHANGES.txt Find file | Copy path Renove hardcoded javall jvm args in idea workspace files (CASSANDRA-14627) Renane nodetool —with-port to —print-port to d from —port (C )
40 Update netty to 4.1.128 (CASSANDRA-14633) Client TOPOLOGY_CHANGE messages have wrong port. (CASSANDRA-14398) Remove unused on-heap BloonFilter inplementation (CASSANDRA-14152)
(@l itesdieen Fail query on transient replica if coordinator only expects full data 2046¢30 a day ago Add a virtual table to expose thread pools (CASSANDRA-14523) Add ability to load new SSTables from a separate directory (CASSANDRA-6719) Delete temp test files on exit (CASSANDRA-14153)
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Make PartitionUpdate and Mutation immutable (CASSANDRA-13867)
Fix CommitLogReplayer exception for CDC data (CASSANDRA-14066)
Fix cassandra-stress startup failure (CASSANDRA-14106)

Add a virtual table to expose caches (CASSANDRA-14538, CASSANDRA-14626) Eliminate background repair and probablistic read_repair_chance table options
Fix toDate function for timestamp arguments (CASSANDRA-14502) (CASSANDRA-13918)

sa0convioutors JAM - aHRILETINENL MROAATED  -cores

Revert running dtests by default in circleci (CASSANDRA-14614) Bind to correct local address in 4.0 streaming (CASSANDRA-14362)
6480 Uines (6204 sloc) 376 KB Raw | Blame | History | =+ @ Strean entire SSTables when possible (CASSANDRA-14556) Use standard Anazon naming for datacenter and rack in Ec2Snitch (CASSANDRA-7839) :?:mt/f):’l‘::l:;"l:e"“{les ""T;E;ﬁ;:ﬁ:‘::’:?”m
Cell reconciliation should not depend on nowInSec (CASSANDRA-14592) Fix junit failure for SsTableReaderTest (CASSANDRA-14387) g format error
4.0 Add experimental support for Java 11 (CASSANDRA-9668) Abstract write path for pluggable storage (CASSANDRA-14118) Allow sstabledunp to do a json object per partition (CASSANDRA-13848)

Add option to optimise merkle tree comparison across replicas (CASSANDRA-3200)

Make PeriodicComnitLogService.blockiihenSynclagsNanos configurable (CASSANDRA-14580) nodetool describecluster should be more informative (CASSANDRA-13853)

Eox ok K R % % % % %

Fail query on transient replica if coordinator only expects full data (CASSANDRA-14704) .
Remove mentions of transient replication from repair path (CASSANDRA-14698) Inprove logging in MessageInHandler's constructor (CASSANDRA-14576) Compaction performance improvements (CASSANDRA-14261) Reaove unused and deprecated methods fron AbstractCospactionStrategy (CASSMNDRA-14081)
Fix handleRepairStatusChangedNotification o remove first then add (CASSANDRA-14720) Set broadcast address in internode messaging handshake (CASSANDRA-14579) Refactor Pair usage to avoid boxing ints/longs (CASSANDRA-14260) Fix Distr oroge in oo ess (©
Allow transient node to serve as a repair coordinator (CASSANDRA-14693) Wait for schena agreement prior to building MVs (CASSANDRA-14571) Add options to nodetool tablestats to sort and linit output (CASSANDRA-13889) ::::i: :DTT::;E; ?ﬁ;s:«:»-z::;:s 28 they vere invoked (CASSADRA-13983)
i i r irsnapshot returns wrong value for size() and incorrectly calc Make all DDL statements idempotent and not dependent on global state (CASSANDRA-13426) Rename internals to reflect CQL vocabulary (CASSANDRA-14354) 4dd GroupCommitLogervice (CASSANDRA-135380)
AbstractReplicaCollection equals and hash code should throw due to conflict between order sensitive/insensitive uses (CASSA Bump the hints messaging version to match the current one (CASSANDRA-14536) Add support for hybrid MIN(), MAX() speculative retry policies Parallelize initial materialized view build (CASSANDRA-12245)
Detect inconsistencies in repaired data on the read path (CASSANDRA-14145) OffsetAwareConfigurationLoader doesn't set ssl storage port causing bind errors in CircleCI (CASSANDRA-14546) (© , , O ) Fix flaky Secondar Test.assert [Not] 1t (CASSANDRA-13965)
Add checksumming to the native protocol (CASSANDRA-13304) Report why native_transport_port fails to bind (CASSANDRA-14544) * Fix some regressions caused by 14058 (CASSANDRA-14353) Make LWTs send resultset metadata on every request (CASSANDRA-13992)

Abstract_re

Optimize internode messaging protocol (CASSANDRA-14485) aalugaoble storage (CASSANDRA-14116)
Internode messaging handshake sends wrong messaging
Add a virtual table to expose active client cg
Clean up and refactor client metrics (CAS
Nodetool import row cache invalidatiop

Fix assertions in LWTs after Tablel

Abort compactions quicker (CASSA
support light-weight transact
Make AsyncOneResponse use thy

Make AuthCache more easily extendable (CASSANDRA-14662)

Extend RolesCache to include detailed role info (CASSANDRA-14497)
Add fqltool compare (CASSANDRA-14619)

Add fqltool replay (CASSANDRA-14618)

Log keyspace in full query log (CASSANDRA-14656)

Transient Replication and Cheap Quorums (CASSANDRA-14404)

Log server-g tinestanp and used by queries in FQL (CASSANDRA-146;
Add diagnostic events for read repairs (CASSANDRA-14668)

Use consistent nowInSeconds and timestamps values within a request (CASSANDRA-145;

Fix flaky indexNithFailedInitializationIsNotQues DRA-13963)
Introduce leaf-only iterator (CASSANDRA-9988)

Upgrade Guava to 23.3 and Airline to .8 (CASSA
Allow only one concurrent call to StatusLogger
Refactoring to specialised functional interface:
Speculative retry should allow more friendly pai
Throw exception if we send/receive repair messag -13944)
Replace usages of MessageDigest with Guava's Ha:

eyspace name (CASSANDRA-13884)
p stage (CASSANDRA-13713)

nd call sites (CASSANDRA-14314)
dunfilteredTterator (CASSANDRA-14315)
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Add nodetool cmd to print hinted handoff window (CASSANDRA-13728)
Fix some alerts raised by static analysis (CASSANDRA-13799)
Checksun sstable metadata (CASSANDRA-13321, CASSANDRA-13593)

Add result set metadata to prepared statement MDS hash calculation (CASSAND
Refactor GcCompactionTest to avoid boxing (CASSANDRA-13941)

Expose recent histograms in JnxHistograms (CASSANDRA-13642) 96)

Fix buffer length comparison when decompressing in netty-based streaming (CASSANDRA-13899) t set in config (CASSANDRA-13656)
Properly close StreanCompressionInputStream to release any ByteBuf (CASSANDRA-13906) where to stream from (CASSANDRA-13583)
Add SERTAL and LOCAL_SERIAL support for cassandra-stress (CASSANDRA-13925) d-linking (CASSANDRA-12148)

LCS needlessly checks for L8 STCS candidates multiple times (CASSANDRA-12961) unns in ORDER BY clause (CASSANDRA-10271)
Correctly close netty channels when a stream session ends (CASSANDRA-13905) ASSANDRA-13671)
Update 124 to 1.4.0 (CASSANDRA-13741) i A-13672)
ANDRA-13673)
ise (CASSANDRA-13660)

hCache (CASSANDRA-13732)

Take number of files in L@ in account don tasks (CASSANDRA-13354)
Skip building views during base table s
Inprove error messages for +/- operatio
Remove deprecated repair JMX APIs (CASSA
Fix version check to enable streaming keq
Make it possible to monitor an ideal cons|
Outbound TCP connections ignore internode
Upgrade junit from 4.6 to 4.12 (CASSANDRA
Cleanup ParentRepairSession after repairs
Upgrade snappy-java to 1.1.2.6 (CASSANDRA
Incremental repair not streaming correct g

intime (CASSANDRA-13699)
p (CASSANDRA-13725)

al consistency level (CASSANDRA-13289)

Optimize Paxos prepare and propose stage for local requests (CASSANDRA-13862)
Throttle base partitions during MV repair streaming to prevent 0OM (CASSANDRA-13299)
Use compaction threshold for STCS in L@ (CASSANDRA-13861)

Fix problem with min_compress_ratio: 1 and disallow ratio < 1 (CASSANDRA-13703) detool setbatchlogreplaythrottle' (CASSANDRA-1
Add extra information to SAST timeout exception (CASSANDRA-13677) i ANDRA-13659)

‘tions (CASSANDRA-13132)

Avoid synchronized on prepareForRepair in
Adds the ability to use uncompressed chun
Don't flush sstables when streaming for i
Remove unused method (CASSANDRA-13227)
Fix minor bugs related to #9143 (CASSANDR

Add incremental repair support for —hosts, —force, and subrange repair (CASSANDRA-13818) CASSANDRA-13658)
Rework CompactionStrategyManager.getScanners synchronization (CASSANDRA-13786)
Add additional unit tests for batch behavior, TTLs, Timestamps (CASSANDRA-13846)
Add keyspace and table name in schema validation exception (CASSANDRA-13845) RA-13598)

urrency handling (CASSANDRA-10130)
ompaction (CASSANDRA-13068)

third party row cache plugins (CASSANDRA-1
jata (CASSANDRA-13570)
(CASSANDRA-13585)

TokenMetadata ((
00l queue (CASSAND
s to avoid unnece!

s (CASSANDRA-12969)
options (CASSANDRA-12946)

Enit metrics whenever we hit tombstone failures and warn thresholds (
Make netty EventLoopGroups daemon threads (CASSANDRA-13837)
Race condition when closing stream sessions (CASSANDRA-13852)
NettyFactoryTest is failing in trunk on mac0S (CASSANDRA-13831)
Allow changing log levels via nodetool for related classes (CASSANDRA
Add stress profile yanl with LWT (CASSANDRA-7960)

Reduce memory copies and object creations when acting on ByteBufs (CASS
simplify mx4j configuration (Cassandra-13578)

Fix trigger example on 4.0 (CASSANDRA-13796)

Force minunum timeout value (CASSANDRA-9375)

Use netty for streaming (CASSANDRA-12229)

Use netty for internode messaging (CASSANDRA-8457)

Add bytes repaired/unrepaired to nodetool tablestats (CASSANDRA-13774)
Don't delete incremental repair sessions if they still have sstables (CASSANDRA-
Fix pending repair manager index out of bounds check (CASSANDRA-13769)

Don't use RangeFetchiapCalculator when RF=1 (CASSANDRA-13576)

Don't optimise trivial ranges in RangeFetchMapCalculator (CASSANDRA-13664)

Use an ExecutorService for repair commands instead of new Thread(..).start() (CASSANDRA-1359

ition of compactio
CASSANDRA-11935)
am for delay to deliver hints (CASSANDRA-13234)
tomatic protocol downgrade regression
ax_hint_window_in_ms' at runtime (CASS
at error in StorageProxy (CASSANDRA-13!
pair can hang forever if we lose the no
ion can cause noisy log messages (CASS,
ient init for sstabledump (CASSANDRA-1.
pause when capturing data (CASSANDRA-

Make TableMetadata immutable, optim

Refactor ColumnCondition (CASSANDRA

rallelize streaming of differer

oved compactions metrics (
o start-up sequence

ds (CASSANDRA-13521)

air completing/failing (CASSANDRA-13480)

altering a keyspace (CASSANDRA-12681)

Fix race / ref leak in anticonpaction (CASSANDRA-13688) oot of RateLiniter (CASSANDRA-12422) earsnapshot requires —-all to clear all 13391)
Expose tasks queue length via JMX (CASSANDRA-12758) Picase as well (CASSANDRA-13080) .
is disabled (CASSANDRA-13084) * Correctly count range tombstones in traces and tombstone SANDRA-8527)

Fix race / ref leak in PendingRepairManager (CASSANDRA-13751)
Enable ppc64le runtime as unsupported architecture (CASSANDRA-13615)

Inprove sstablemetadata output (CASSANDRA-11483)

Support for migrating legacy users to roles has been dropped (CASSANDRA-13371)
Introduce error metrics for repair (CASSANDRA-13387)

Require forceful decommission if number of nodes is less than replication factor (CASSANDRA-12510)
Allow IN restrictions on column families with collections (CASSANDRA-12654)

*
Add repair streaming preview (CASSANDRA-13257) *

*
* Log message size in trace message in OutboundTcpConnection (CASSANDRA-13028)
*
*

Cleanup isIncrenental/repairedAt usage (CASSANDRA-13430)
Change protocol to allow sending key space independent of query string (CASSANDRA-10145)
Make gc_log and gc_warn settable at runtime (CASSANDRA-12661)

* cqlshrc.sample uses incorrect option for time formatting (CASSANDRA-14243)
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Add timeUnit Days for cassandra-stress (CASSANDRA-13629)
Add mutation size and batch metrics (CASSANDRA-12649)

3.11.4

Merged from 3.0:

* Improve TokenMetaData cache populating performance avoid long locking (CASSANDRA-14660)

* Fix static column order for SELECT % wildcard queries (CASSANDRA-14638)

* sstableloader should use discovered broadcast address to connect intra-cluster (CASSANDRA-14522)
* Fix reading columns with non-UTF names from schema (CASSANDRA-14468)

Merged from 2.2:

* Returns null instead of NaN or Infinity in JSON strings (CASSANDRA-14377)

3.11.3

* Validate supported column type with SASI analyzer (CASSANDRA-13669)

Remove BTree.Builder Recycler to reduce memory usage (CASSANDRA-13929)

Reduce nodetool GC thread count (CASSANDRA-14475)

Fix New SASI view creation during Index Redistribution (CASSANDRA-14055)

Remove string formatting lines from BufferPool hot path (CASSANDRA-14416)

Detect OpenJDK jvm type and architecture (CASSANDRA-12793)

Don't use guava collections in the non-system keyspace jmx attributes (CASSANDRA-12271)
Allow existing nodes to use all peers in shadow round (CASSANDRA-13851)

Fix cqlsh to read connection.ssl cqlshrc option again (CASSANDRA-14299)

Downgrade log level to trace for CommitLogSegmentManager (CASSANDRA-14370)

CQL fromJson(null) throws NullPointerException (CASSANDRA-13891)

Serialize empty buffer as empty string for json output format (CASSANDRA-14245)

Allow logging implementation to be interchanged for embedded testing (CASSANDRA-13396)
SASI tokenizer for simple delimiter based entries (CASSANDRA-14247)

Fix Loss of digits when doing CAST from varint/bigint to decimal (CASSANDRA-14170)
RateBasedBackPressure unnecessarily invokes a lock on the Guava RateLimiter (CASSANDRA-14163)
Fix wildcard GROUP BY queries (CASSANDRA-14209)
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What iIs repair?

Cassandra is an AP system (CAP theorem)
Nodes can be out of sync
Eventually consistent

Repair ensures nodes are consistent



Incremental Repair

Pre 4.0 repair took long time
Run repairs all the time!
Shorter data reconciliation times

Enables Transient Replication



Impact

* Pre 4.0 repair took hours / days / weeks

 Run repair continuously



Transient Replication



Replication

Replication Factor =3

“
—

All nodes are full replicas




Transient Replication

Replication Factor =3

“

Transient Replica _>



Transient Replication

e \oting with withesses
 Cheap quorums

* Brings storage efficiency



Impact

 Up to 33% reduction for RF=3

* Leverages Incremental Repalr



Async Internode Messaging

Lower Latencies (40% lower avg 60% lower p99)
Memory Efficiency (~10x reduction)
Scalable internode encryption (~4x throughput)

Better throughput & response times (~2x vs 3.0)



Zero Copy Streaming

Speeds up all Streaming operations (~5x)
|O Bound (Disk, NIC)
Dramatically reduces MTTR

Lowers operational cost



Time to recovery (minutes)

120 O trunk

.......................................................................................................................................................................................................................................................................................................................................................................................................... 3y
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Instance Type

Source: https://issues.apache.org/jira/browse/CASSANDRA-14765



B Iree Builld Performance

e Affects hot path

e Bulk loads BTlree

e ~2.6X speed up in throughput



Reliability & Stability

e Checksummed Native Protocol

e Checksummed SSTable Metadata



Audit Logging

* Logs everything
 Performant (Binary Logging)

 Helps in compliance for Enterprises



Virtual Tables



Virtual Tables

Table backed by an API
Queried through CQL
NO JMX!

Driver support



Virtual Tables

cqglsh> select * from virtual.tables5 where keyspace name = ‘my ks' and metric > 'memtable' and
metric < 'memtableZ' ALLOW FILTERING;

keyspace name | table name | metric | value

--------------- T T T S S
my ks monitoring example memtableOnHeapSize {"value":95201}
my ks monitoring example memtableOffHeapSize {"value":44811}
my ks monitoring example memtableliveDataSize {"value":42128}
my ks monitoring example memtableColumnsCount {"value":248}
my ks monitoring example memtableSwitchCount {"count":4}




Virtual Tables

cqlsh> show VARIABLES ;

variable

authenticator

authorizer

auto_snapshot
batch_size fail _threshold _in_kb
batch_size warn_threshold _in_kb
batchlog_replay_throttle_in_kb
cas_contention_timeout_1n_ms
cluster_name
column_index _size in_kb
commit_failure_policy
commitlog_directory
commitlog_segment_size_in_mb
commitlog_sync
commitlog_sync_period_in_ms
compaction_throughput_mb_per_sec
concurrent_compactors

AllowAllAuthenticator
AllowAllAuthorizer
true

50

5

1024

1000

snapshot

64

stop
/Users/jeff/.ccm/snapshot/nodel/commitlogs
33554432

periodic

10000

16

2



SSL Certificates Hot Reloading

o (Certificates hot reload on update
e Optional Manual trigger via nodetool
 No disruption to live traffic

 Operators love it



Full Query Logging (FQL)

High performance query capture
Replay tool (fgltool replay)
Compare tool (fgltool compare)

Useful for replaying traffic



Summary (4.0 vs 3.0)

Better operabillity
Better scalabllity
Better latencies

Faster recovery



