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TWIMPACT: An Overview

● Real-time analysis of Twitter
● Trend analysis based on retweets
● Very high data rate (several million tweets per 

day, about 50 per second)



Berlin Buzzwords, June 9, 2011 (c) 2011 by Mikio L. Braun @mikiobraun, blog.mikiobraun.de

TWIMPACT: twimpact.jp
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TWIMPACT: twimpact.com
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Application Profile

● Information about tweets, users, and retweets
● Text matching for non-API-retweets
● Retweet frequency and user impact
● Operation profile:

get_slice 
(all)

get get_slice 
(range)

batch_mutate 
(one row)

insert batch_mutate remove

Fraction 50.1% 6.0% 0.1% 14.9% 21.5% 6.8% 0.8%

Duration 1.1ms 1.7ms 0.8ms 0.9ms 1.1ms 0.8ms 1.2ms
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Example: Simple Object Store

class Person {
long id;
String name;
String affiliation;

}

Convert fields to byte arrays

Keyspace “MyDatabase”:
ColumnFamily “Person”:

“1”: {“id”: “1”, “name”: “Mikio Braun, “affiliation”: “TU Berlin”}
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Example: Index
class Page {

long id;
…
List<Links> links;

}

class Link {
long id;
...
int numberOfHits;

}

Keyspace “MyDatabase”
ColumnFamily “Pages”

“3”: {“id”: 3, …}
“4”: {“id”: 4, …}

ColumnFamily “Links”
“1”: {“id”: 1, “url”: …}
“17”. {“id”: 17, “url”: …}

ColumnFamily “LinksPerPageByNumberOfHits”
“3”: { “00000132:00000001”: “t”, “000025: 00000017”: …}
“4”: { “00000044:00000024”: “t”, … }

Of course, everything encoded in byte arrays,
not ASCII

Object data fields

Used for both, linking
and indexing!

Here we exploit that
columns are sorted
by their names.
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Practical Experiences with 
Cassandra

● Very stable
● Read operations relatively expensive
● Multithreading leads to a huge performance 

increase
● Requires quite extensive tuning
● Clustering doesn't automatically lead to better 

performance
● Compaction leads to performance decrease of 

up to 50%
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Performance through Multithreading

● Multithreading leads to much higher throughput
● How to achieve multithreading without locking 

support?
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Performance through Multithreading

● Multithreading leads to much higher throughput
● How to achieve multithreading without locking 

support?
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Cassandra Tuning

● Tuning opportunities:
● Size of memtables, thresholds for flushes
● Size of JVM Heap
● Frequency and depth of compaction

● Where?
● MemTableThresholds etc. in conf/cassandra.yaml
● JVM Parameters in conf/cassandra-env.sh
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Overview of JVM GC

Young Generation
Old Generation

“Eden” “Survivors”

up to a few hundred MB dozens of GBs

CMSInitiatingOccupancyFraction

Additional memory 
usage while GC
is running
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Cassandra's Memory Usage

Flush

Compaction

Memtables,
indexes, etc.

Size of Memtable: 128M, JVM Heap: 3G, #CF: 12
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Cassandra's Memory Usage

● Memtables may survive for a very long time (up 
to several hours)
● are placed in old generation
● GC has to process several dozen GBs
● heap to small, GC triggered too late                           

        “GC storm”

● Trade-off:
● I/O load vs. memory usage

● Do not neglect compaction!
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The Effects of GC and Compactions

Compaction

Große
GC



Berlin Buzzwords, June 9, 2011 (c) 2011 by Mikio L. Braun @mikiobraun, blog.mikiobraun.de

Cluster vs Single Node

● Our set-up:
● 1 node cluster with six-core CPU and RAID 5 with 6 hard disks
● 4 node cluster with six-core CPU and RAID 0 with 2 hard disks

● Single node consistently performs 1,5-3 times better.

● Possible causes:
● Overhead through network communication/consistency levels, etc.
● Hard disk performance significant
● Cluster still too small

● Effectively available disk space:
● 1 Cluster: 6 * 500 GB = 3TB with RAID 5 = 2.5 TB (83%)
● 4 Cluster: 4 * 1TB = 4TB with replication factor 2 = 2TB (50%)
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Summary: Cassandra

● Platform which scales well
● Active user and developer community
● Read operations quite expensive
● For optimal performance, extensive tuning 

necessary
● Depending on your application, eventually 

consistent and lack of transactions/locking might 
be problematic.
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Links

● Apache Cassandra http://cassandra.apache.org
● Apache Cassandra Wiki 

http://wiki.apache.org/cassandra/FrontPage
● DataStax Dokumentation für Cassandra 

http://www.datastax.com/docs/0.7/index
● My Blog: http://blog.mikiobraun.de
● Twimpact: http://beta.twimpact.com

http://cassandra.apache.org/
http://wiki.apache.org/cassandra/FrontPage
http://www.datastax.com/docs/0.7/index
http://blog.mikiobraun.de/
http://beta.twimpact.com/
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