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About Me
 J Principal E:ngineer at Tendril Networks

) Experience with embedded Programming server-side

Java (haven’t done much web development)
o JEKLsoftis my sandbox for exPeriment and Plag

& Contactme at

* mcjoe@ieklsoft.com / imctee@tendrilinc.com
. @jmc’cee on twitter
* https://github.com/jmctee for teh codez
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The “Contrived” Problem

*  We want to collect atmospheric reaclings in multiple cities

* Ineach city, we cleplog a large number of sensors

& Sensors transmit a reacling every 15 minutes via a web service call
*  Web service back-end stores the data

+ Datawill be c]ueriecl bg sensor and range of reacling times

* Each sensor “reading” is a combination of multiple measurements

* The tgpes for each reading form the contrivance...
* Strings are boring and don’t expose clesign Issues

o Chosen tgpes Probablg not oPtimal for reaclings
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A Reacling

* D of sensor that took reacling adip)

o Time of reacling (DateTime)

* Air Temperature in Celsius (E)igDecimab

s Wind SPeed in kPh (lnteger)

+ Wind Direction as compass abbreviation (String)
* Relative Humicﬂitg as percent (Biginteger)

+ Bad Air Qualitg Detected ﬂag (Boolean)
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Where are we going to store
the data?
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Cassandra!

(v1.1.5 speciﬁcallg)



Whg Cassandra?

* OPti mized for fast writes

* We need that because we have “lots” of sensors
* High|9 scalable

* Add anode, scale increases

s Tunable to Provide high availabili’cg and,/or high

consistency
* lnclepenclent write & read consistencg levels

o There are tradeofts here, but 1«39 is we control it
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Cassandra in 1 Slide

2 4

Node - A Cassandra instance responsible for storing a Pre~de¥inecl range

of information (row kegs)

Cluster - group of Cassandra nodes organizecl Tape) ring, such that all

Possible row keg ranges are covered bg ORC oL ore: nodes
Kegspace - A groul:)ing of column (or super column) families
Column I:amilg - An ordered collection of Rows that contain columns

SUPer Column Familg - An orclerecl co”ection oxc Rows tha’c contain super

columns

Row ~ Key to access a gjven set of order-able (bg name, not value!)

columns or super columns
Column - A name /value Pair
+meta data: timestamp and time-to-live (E] )

Super Column - A name/column Pair
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OK, maybe ok .

* Columns are multi-dimensional maps
* [kegspace] [column Familg] [row] [column]
s And super columns add one more dimension

* [kegspace] [column Familg] [row] [super column]

[column]

* A” columns (Of’ SUPCF COIUYHI"IS) 1CO!" %! giVCﬂ fOw ‘(Cﬂ (5 [ %)

storecl on the same node

» Name/Value store
* Notan RDMS

* Nojoins, denormalization is your friend.
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Cluster:

Keyspace:
Column Family:
Row:
Column: name/value/timestamp/ttl
Column: name/value/timestamp/ttl
Row:

Column: name/value/timestamp/ttl
Column: name/value/timestamp/ttl
Super Column Family:

Row:
Super Column:
Column: name/value/timestamp/ttl
Column: name/value/timestamp/ttl
Super Column:
Column: name/value/timestamp/ttl
Column: name/value/timestamp/ttl
Row:

Super Column:
Column: name/value/timestamp/ttl
Column: name/value/timestamp/ttl
Super Column:
Column: name/value/timestamp/ttl

Column: name/value/timestamp/ttl
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Compac’t JSONish Schema

» This notation is derived from WTI:~i5~a~5ul:>erColumn

(see references)
o Ditch the timestaml:) & TTL from Column

o Pull the Columns’ and SuPerColumns’ name

component out so that it looks like a keg/ value

Pair.
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Example JSONish

Kegspace ..................... Info: {
Column l:amilg .......... Contacts: {
ROWas T Pt People: {
SuPer Column.. Mellee Sdoend
QoI street: "Tendril Plaza",
city: "Boulder”,
ziP: "80301",
Column........ phone: "555.555.5555"
}
Super Column.. Someone_ﬁlse: {
Column........ phone: “555.555.1254”
}
}
}
}

Sunday, September 30, 2012
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Download the code

* Public Project, Please fork /contribute/ Provicle
feedback!

* Pre-download requirements
* Git
* Maven?’

* In clirectorg where you want Projec’c

* gt clone git@gjthub.comjmctee/ Cassandra~dient~Tutorial.git

* Projec’c readme file has link to slides

Sunday, September 30, 2012
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Run with Maven

* Does not require Cassandra to be installed on machine
* Uses Embedded Cassandra

o Note @V speciﬁes forked tests. This is requirecl!
* <For‘<Mocle>[:>ertest</¥or‘<l\/\ocle>

* mvnclean test
* “Tests run: /1, Failures: O, Errors: O, Skippecl: O

* Reaclg to experiment

Sunday, September 30, 2012
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lnsta”ing Cassandra

* Download tarball from http://cassandra.apache.org/

download/

*

*

*

Sunday, September 30, 2012

Sh aPachéy-cassancﬂra%.1.5~bin.’car.gz
| like to put these in /oPt, then

sudo In -s /oPt/aPache~cassandra~l.1.5 /oPt/cassanclra

Add / o[:)t/ cassandra/bin to your Pat]”x
Upgracling Cassandra is simplg a new sgm—-link
s _.and ecli’ting c:orncig described in next steP
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C ‘F , ,
onriguring Cassandra
A This is for development use, not a Proc]uc’cion conﬁguration!
*  Assume $HOME is absolute Pa’ch below, SR /Users/joemctee

. Relative Path@ e.g., ~,orenvyvars, e.g. $HOME dor’t work in corncig files
* Make some directories

. $HOME /cassandra/

*  $HOME/cassandra/data

3 $HOME/cassandra/commitlog

. $HOME /cassandra/saved_caches

. $HOME/cassandra/log
* Aot /oPt/cassandra/con{:/cassanc]ra.3aml

. Globa”g rePIace /var/lib with $HOME

. Edit / oPt/ cassandra/conf/ logﬁﬁerver. Properties

- Globa”g replace /Var/log/cassandra with $HOME/cassandra/log

Sunday, September 30, 2012
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Startin g Cassandra

st/ ol:)t/ cassandra/binis in your Pa‘ch) from a termina
* cassandra -

o -f oPtion keeps process in Foreground, easier
to kill that way

) c’crl-c (0S) stoP

* Without -f oPtion, need to find and kill process

Sunday, September 30, 2012
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Browsi ng, Cassandra

*" Cossanara .y
* Part of Cassandra distro
* APPCarS to be onits way out
® Cassandra CQLSH
* Part of Cassandra distro
* The future
* Helenos
* Third Partg tool, allows viewing in web browser

* Verynew, somewhat simplistic, but worth watching

Sunday, September 30, 2012
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Usin g the CLI
¢ Ensure /oPt/cassanclra/bin is in your Path

sSaNOEe you can onlg seene column at a time

connect localhost/9160;

drop keyspace simple;

create keyspace simple;

use simple;

create column family people with key validation class = IntegerType

and comparator = AsciiType and column metadata = [
{column name: first, validation class: AsciiType},
{column-nameREnddliessyalidartams el d s sht-As il ypelsy
{column name: last, validation class: AsciiType},
{column name: age, validation class: IntegerType}

17

set people[l]['first']="'joe';

set people[l][ 'middle']='d"';

set people[l]['last']='mctee';
set people[l]['age']=49;

set people[2]['first']='ignace';
set people[2]['last']="'kowalski';

get people[l];
get people[2];
list people;
quit;
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Using the CL

[default@simple] get people[l];

=> (column=age, value=49, timestamp=1349031565488000)

=> (column=first, value=joe, timestamp=1349031565476000)

=> (column=last, value=mctee, timestamp=1349031565485000)
=> (column=middle, value=d, timestamp=1349031565483000)
Returned 4 results.

Elapsed time: 13 msec(s).

[default@simple] get people[2];

=> (column=first, value=ignace, timestamp=1349031565490000)
=> (column=last, value=kowalski, timestamp=1349031565492000)
Returned 2 results.

Elapsed time: 5 msec(s).

[default@simple] list people;

Uging default kimit of 100

Using default column limit of 100

RowKey: 1

=> (column=age, value=49, timestamp=1349031565488000)

=> (column=first, value=joe, timestamp=1349031565476000)

=> (column=last, value=mctee, timestamp=1349031565485000)
=> (column=middle, value=d, timestamp=1349031565483000)
RowKey: 2

=> (column=first, value=ignace, timestamp=1349031565490000)
=> (column=last, value=kowalski, timestamp=1349031565492000)

2 Rows Returned.
Elapsed time: 11 msec(s).
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Using CQLSH

*+ No support for super columns, a few other limitations

* You can insert an entire row (multil:)le columns)

5imu|taneous|9

DROP KEYSPACE simple;

CREATE KEYSPACE simple WITH strategy class = 'SimpleStrategy' AND
strategy options:replication factor = 1;
USE simple;

CREATE COLUMNFAMILY people (
KEY int PRIMARY KEY,
'"first' wvarchar,
'middle' varchar,
'last' wvarchar,
Lagetaimtyss
ENSERTSINTOSpeoplets(KEY St fatestassima d dile = Slllias t-Ss b a ge S VA TUE S 1S oel SdE e mciEc cEsRaOn g,
INSERT INTO people (KEY, 'first', 'last') VALUES (2, 'ignace', 'kowalski');
SELECT * FROM people WHERE KEY=1;
SELECT * FROM people WHERE KEY=2;
SELECT * FROM people;
quit;

Sunday, September 30, 2012

23



Using CQLSH

cglsh:simple> SELECT * FROM people WHERE KEY=1;
REY <[ ades " first ¢ 1agti:, F-middle
----- Ty

| o V| joe | mctee | d

cqglsh:simple> SELECT * FROM people WHERE KEY=2;

REMG abirst T -<lass
_____ e lpal ety it W SO, i 0 S T3 o

2 | ignace | kowalski

cqglsh:simple> SELECT * FROM people;
KEY,1 | age,49 | first,joe | last,mctee | middle,d
KEY,2 | first,ignace | last,kowalski

Sunday, September 30, 2012

24



Embedded Cassandra

* comjeklso?t.cassanclraclient.Embeclclecl(iassanclra
* wraps org.apache.cassandra.service.EmbeddedCassandraService
+ No clepenclencies on Hector or Astganax
*  Great tool for unit testing after things are working
@ SRS FonC@l5H sul:)l:)ort, so not as great for clebugging
*  Uses builder Pa’c’cem for casy construction
* Setand Forget

* niblses Por’c 9161, so can run embedded and stand-alone instances

simultaneouslg

* Note: These are separate instances, not sharing data

Sunday, September 30, 2012 25



Starting Embedded Cassandra

public class TestEmbeddedCassandra {

private
private
private
private
private

@Test

static
static
static
static
static

final
final
final
final
final

String embeddedCassandraHostname = "localhost";

Integer embeddedCassandraPort = 9161;

String embeddedCassandraKeySpaceName = "TestKeyspaceName";
String columnFamilyName = "TestColumnName";

String configurationPath = "target/cassandra";

public void sunnyDayTest() throws Exception {
List<String> cassandraCommands = new ArrayList<String>();

cassandraCommands.add( "create keyspace " + embeddedCassandraKeySpaceName + ";");
cassandraCommands.add( "use

+ embeddedCassandraKeySpaceName + ";");

cassandraCommands.add("create column family " + columnFamilyName");

URL cassandraYamlUrl = TestEmbeddedCassandra.class.getClassLoader()

.getResource("cassandra.yaml");

File cassandraYamlFile = new File(cassandraYamlUrl.toURI());

EmbeddedCassandra embeddedCassandra = EmbeddedCassandra.builder ()
.withCleanDataStore()

.withStartupCommands (cassandraCommands)

.withHostname (embeddedCassandraHostname)

.withHostport (embeddedCassandraPort)
.withCassandaConfigurationDirectoryPath(configurationPath)
.withCassandaYamlFile(cassandraYamlFile)

ettt dlsl( ) =

assertNotNull (embeddedCassandra) ;

Sunday, September 30, 2012
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| ast builcling block, Serializers

* E\/erything is stored as a byte array in Cassandra

*

*

*

Sunday, September 30, 2012

Serializers convert objects to / from Bgtebuger
Public Bgtebugcr tobgteﬁuﬁcer(T obj);
Public I Frombgtebuger(ﬁgtebuger bgtebuger);

Hector and Astganax Provicle serializers for most

basic types

We need to Provicle serializers for non-standard

types: DateTime, BigDecimal, Reacling

27



| et’s Model a Reacling



Kegspace & Column Familg

° Kegspace: Climate
o Column f:amilgz BoulderSensors

o One Column I:amilg per Citg

Sunday, September 30, 2012
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Selection of Row Keg

o Needto query 139 Sensor 1D and TimeStamP range
* Sotwo Possible rFow keg candidates

Sunday, September 30, 2012
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it We Choose TimeStamP

* We neecl te query on sequentiai ranges oF TimeStamPS

o This implies we must use Orcler~Preserving
Partitioning @5 for the cluster

* CBSSEHHCIFB requires @ 1COT' range C]U@FiCS Oi: FOW

kegs (Pemcormance oPtimization)

& No SUC]’l requirement ‘FOY' range qUCY’iCS OF coiumn

names (because 8” Columns arc co~iocatecl on one

node)
s Column kcg would be Sensor ID

Sunday, September 30, 2012
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Hot Spotsl

eys

Theoretical Partitioning and heat
map based on writing sensor data
for a ring using order-Preserving
Partitionin 24 with timestamp~basecl

rOw l(CgS.

) i
| [ ¢
1 1] | ra— .*'_'1‘“..
o g e i . Wt = o ey 0 g s L s s S >

——
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It We Choose Sensor ID

* Don’t need to query for ranges of IDs
* Canuse Random Partitioner (RP)
+ Nodes are assignec] ranges of hash values
* Row kegs are hashed and stored based on value

L) Iarge number of row kegs distribution is

ra nc]om

s Column keg would be TimeStamP

Sunday, September 30, 2012 33



Writes are evcniy clistributecl
V2

hash(some sensor id) id 1235 where hash(1235)=GK
(any date range)

Home for data for sensor with

JA-LZ (any date range)
B

Theoretical Partitioning ara
MA-OZ

hea’c map based on our

: Cl : tt \ Home for data for sensor with
SENSOI-Adata acCess Pa crns id 1234 where hash(1234)=NQ

: ; dat
fora ring using random R
'Partitioning with hashed row

kegs based on Sensor IDs

Sunday, September 30, 2012

id 7ab5 where hash(7ab5)=KZ
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S0

Row Keg s Sensor |D

* Note: if we needed to query ranges of SEensors, would

have to handle in application code

*

Sunday, September 30, 2012

Essentia”g) multiple queries with the aPPlication
doing thejoin
Possiblg solve with Cassandra coml:)osite ‘«:9

L8 goocl candidate for MaP~Recluce?
YAGNI
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| ooks like a Job for SuPer Columns!

Keyspace = "Cimate"

s

.
Super column family="BoulderSensors"

s

.
Row

Row key

March 3 March 3 March 3
7 abdf91df-b4c9... ] 2012 2012 2012
12:00:00 12:15:00 12:30:00

Row key is Sensor ID (UUID)

Row
Row key March 3 March 3 March 3
[ df8734bb-a183...] 2012 2012 2012
12:00:00 12:15:00 12:30:00

Super Column Key
March 3 2012 12:00:00 (DateTime)

SuperColumn

temperature (BigDecimal)

Columns

—

wind speed (Integer)

wind direction (String)

humidity (Biglinteger)

—/

oYY YR Y

bad air quality (Boolean)

—/
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Using JSONish Notation

Climate: {
BoulderSensors: {
0000000000000V 0O00O00CS: {
March % 2012 12:00:00: {
TemPerature: ]
WinclSPeed: 16
WindDirection: "W"
Humiclitg: 17
BadAirQualithetected: false

Sunday, September 30, 2012
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Hector with SUPer Columns

(using v 1.0-5)

Sunday, September 30, 2012



Snapsho‘c from the CLJ

[default@Climate] list BoulderSensors;
Using default limit of 100 %
RowKey: 000000000000000000000000000000c8
=> (super column=00000135fe7bcebd,
(column=4261644169725175616c6974794465746563746564, value=00, timestamp=1331414421255004, tt1=31536000)
(column=48756d6964697479, value=11, timestamp=1331414421255003, tt1=31536000)
(column=54656d7065726174757265, value=31392e35, timestamp=1331414421255000, ttl1=31536000)
‘ (column=57696e64446972656374696f6e, value=455345, timestamp=1331414421255002, ttl1=31536000)
£ (column=57696e645370656564, value=00000018, timestamp=1331414421255001, tt1=31536000))

=> (super_column=00000135fef7675d,
(column=4261644169725175616c6974794465746563746564, value=00, timestamp=1331414421257039, ttl=31536000)
(column=48756d6964697479, value=11, timestamp=1331414421257038, ttl=31536000)
(column=54656d7065726174757265, value=31382e36, timestamp=1331414421257035, tt1l=31536000)
(column=57696e64446972656374696f6e, value=455345, timestamp=1331414421257037, ttl1l=31536000)
(column=57696e645370656564, value=00000018, timestamp=1331414421257036, tt1=31536000))

RowKey: 00000000000000000000000000000064

=> (super_ column=00000135fe7bcebd,
(column=4261644169725175616c6974794465746563746564, value=00, timestamp=1331414421246003, ttl1l=31536000)
(column=48756d6964697479, value=11, timestamp=1331414421246002, ttl1=31536000)
(column=54656d7065726174757265, value=32332e30, timestamp=1331414421240000, ttl1=31536000)
(column=57696e64446972656374696f6e, value=57, timestamp=1331414421246001, tt1=31536000)
(column=57696e645370656564, value=00000010, timestamp=1331414421246000, tt1=31536000))

=> (super column=00000135fef7675d,
(column=4261644169725175616c6974794465746563746564, value=00, timestamp=1331414421257033, tt1l=31536000)
(column=48756d6964697479, value=11, timestamp=1331414421257032, ttl1=31536000)
(column=54656d7065726174757265, value=32332e39, timestamp=1331414421257029, ttl1=31536000)
(column=57696e64446972656374696f6e, value=57, timestamp=1331414421257031, tt1=31536000)
(column=57696e645370656564, value=00000010, timestamp=1331414421257030, ttl1=31536000))

2 Rows Returned.

Elapsed time: 86 msec(s).
[default@Climate]
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SuPer Column Issues

* EVCYH 5ub~co|umn has overheac

o Choice of string for keg add

S s0me overheac‘

s We control that, could ¢

nange

* EVCTy sub~column has Cassanc]ra timestaml:) ancl

JaEL

* We don’t control that, stuck with it

* Remember) c]ueries are at the row level

* We must Pu” In the entire super column for each

reques’c we want

* So super column queries can be

Sunday, September 30, 2012
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Enter Protocol Butfers

* De\/e]opec] }:39 Google
o Provide efficient way to serialize/ deserialize objec’ts

* Fa” back to standard Cassandra column and store an

entire reading as a serialized Protocol butfer
* ProtoBuf uses I‘SgteString, not Bgtebuger
* Google tgpe
* Both aPProaches are Valicl, we have to handle the

impedance mismatch

Sunday, September 30, 2012
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Protocol Butter Intro

° De\/elopecl and oPen~sourcecl bg Google
* http: //code. google.com o apis/ Pr'OtOCO”Z)U]C]CCFS/
o ProtoBuf definition created in .Proto file usinga DSk

* Then translated to Java file using ProtoBuf complier
* protoc ~~java_out=../src/ main/java/ reacling_buﬂzer.l:)roto

o Provides a builder interface to create and use the

object

Sunday, September 30, 2012
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Example .Proto fle

package com. jeklsoft.cassandraclient;

option java package = "com.jeklsoft.cassandraclient";
option java outer classname = "ReadingBuffer";

message Reading {
optional bytes temperature = 1; // BigDecimal
optional int32 wind speed = 2; // Integer
opti®nalistring wind difectitn = 3%/ SELing
optional bytes humidity = 4; // BiglInteger
optional bool bad air quality detected = 5; // Boolean

Sunday, September 30, 2012
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Using a ProtoBut

private static ReadingBuffer.Reading getBufferedReading(Reading reading) {
return ReadingBuffer.Reading.newBuilder ()

}

.setTemperature(getByteString(BigDecimalSerializer.get(),

reading.getTemperature()))
.setWindSpeed(reading.getWindSpeed())
.setWindDirection(reading.getDirection())
.setHumidity(getByteString(BigIntegerSerializer.get(),

reading.getHumidity()))

.setBadAirQualityDetected(reading.getBadAirQualityDetected())
DLl ()

private static Reading getReading(ReadingBuffer.Reading bufferedReading)
return new Reading((BigDecimal) getObject(BigDecimalSerializer.get(),

Sunday, September 30, 2012

bufferedReading.getTemperature()),
bufferedReading.getWindSpeed(),
bufferedReading.getWindDirection(),
(BigInteger) getObject(BigIntegerSerializer.get(),
bufferedReading.getHumidity()),
bufferedReading.getBadAirQualityDetected());

{
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Now we're reacﬂg to model

usinga column



Schema using Column

Keyspace = "Cimate"

7’

Column family="BoulderSensors"

7

Row

Row key
[ March 3 March 3 March 3

( abdf91df-b4c9... J 2012 2012 2012
f [L 12:00:00 12:15:00 12:30:00

Row key is Sensor ID (UUID)

Row
Row key March 3 March 3 March 3
[ df8734bb-a183...} 2012 2012 2012
12:00:00 12:15:00 12:30:00

Column Key
March 3 2012 12:00:00 (DateTime)

Column

[ 0a0431392¢3510181a034... )
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Using JSONish Notation

Climate: {
BoulderSensors: {
o]el0]0]0]00]0]0]0]0]0]0]0]0]10]0]0]0]0]6]010]0]0]0]00]010] IR !

March 3 2012 12:00:00: @a0a51H92e1018Ia@ 1 HIH o E2CO: <.

Sunday, September 30, 2012

47



[default@Climate] list BoulderSensors;

Using default limit of 100

RowKey: 000000000000000000000000000000c8
value=0a0431392e3510181a034553452201112800, timestamp=1331414686561000,
value=0a0431392e3410181a034553452201112800, timestamp=1331414686561002,
value=0a0431392e3310181a034553452201112800, timestamp=1331414686561004,
value=0a0431392e3210181a034553452201112800, timestamp=1331414686561006,
value=0a0431392e3110181a034553452201112800, timestamp=1331414686562000,
value=0a0431392e3010181a034553452201112800, timestamp=1331414686562002,
value=0a0431382e3910181a034553452201112800, timestamp=1331414686562004,
value=0a0431382e3810181a034553452201112800, timestamp=1331414686562006,
value=0a0431382e3710181a034553452201112800, timestamp=1331414686562008,
value=0a0431382e3610181a034553452201112800, timestamp=1331414686562010,

=> (column=00000135fe7£fdb04,
. => (column=00000135fe8d96a4,
i => (column=00000135fe9b5244,
=> (column=00000135fea%0de4,
=> (column=00000135feb6c984,
=> (column=00000135fec48524,
=> (column=00000135fed240c4,
=> (column=00000135fedffc64,
=> (column=00000135feedb804,
=> (column=00000135fefb73a4,

RowKey: 00000000000000000000000000000064

=> (column=00000135fe7£fdb04,
=> (column=00000135fe8d96a4,
=> (column=00000135fe9b5244,
=> (column=00000135fea90de4,
=> (column=00000135feb6c984,
=> (column=00000135fec48524,
=> (column=00000135fed240c4,
=> (column=00000135fedffc64,
=> (column=00000135feedb804,
=> (column=00000135fefb73a4,

2 Rows Returned.

Elapsed time: 15 msec(s).
[default@Climate]
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value=0a0432332e3010101a01572201112800,
value=0a0432332e3110101a01572201112800,
value=0a0432332e3210101a01572201112800,
value=0a0432332e3310101a01572201112800,
value=0a0432332e3410101a01572201112800,
value=0a0432332e3510101a01572201112800,
value=0a0432332e3610101a01572201112800,
value=0a0432332e3710101a01572201112800,
value=0a0432332e3810101a01572201112800,
value=0a0432332e3910101a01572201112800,

Snapsho‘c from the CLJ

tt1=31536000)
tt1=31536000)
tt1=31536000)
tt1=31536000)
tt1=31536000)
tt1=31536000)
tt1=31536000)
tt1=31536000)
tt1=31536000)
tt1=31536000)

timestamp=1331414686529000,
timestamp=1331414686561001,
timestamp=1331414686561003,
timestamp=1331414686561005,
timestamp=1331414686561007,
timestamp=1331414686562001,
timestamp=1331414686562003,
timestamp=1331414686562005,
timestamp=1331414686562007,
timestamp=1331414686562009,

tt1=31536000)
tt1=31536000)
tt1=31536000)
tt1=31536000)
tt1=31536000)
tt1=31536000)
tt1=31536000)
tt1=31536000)
tt1=31536000)
tt1=31536000)
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The Benetits of Column

o Atthe expense of an extra application-level

serialization on write, deserialization on read
* Storage space on nodes is reduced
* Network traffic between nodes is reduced
* Benefits scale as a multiple of Replication Factor!
o Thisis the way to go

¢ Note: Future implementations of SuperColumn may be

oPtimizecl, but this is on the horizon

Sunday, September 30, 2012

49



Hector with Protocol
Butters

(usingv 1.0-5)



Astganax with Protocol
Butters
(using v 16D
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Hector vs Astganax

* Noclear winner, both libraries work very well
S Rle ko
*  The incumbent

s B e b suPPort from DataStax via the Google Groul:) (tlﬁeg also have

commercial suPPor‘c}

+  willbe Plaging catch~u[:> on some Astyanax Features) namelg async

suppor’c
* Astyanax
*  NetFlix has a great rep for clualitg code
2 Suppor‘c channel, via github wiki) seems goocl
* | earned from Hector, kep’c the best, modified the rest

. Asgnchronous model Probablg better approach

Sunday, September 30, 2012
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ReFerences

This Project, https://github.com/jmctee/Cassandra-Client-Tutorial

Tim Eergluncl, “Radical NosQL Scalabilitg with Cassandra’
*  Catch him at NFUS or UberConf for evergthing | didrt talk about

Berglund and McCu”ough, Mastering Cassandra for Architects

* http://sho!:).oreillg.com/!:)roduct/06§697_002+81I do

Apache Cassandra, http://cassandra.apache.org

DataStax - Commercial Cassandra support, http: //www.datastax.com/

Hector, https: T github.com /hector-client/hector

Hector mailing list, http://grouPs.google.com/grouP/hector~users
Astyanax, https: 7 gitlﬁub.com /Nettix/ astganax/ wiki/ Getting-—Startecl
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ReFerences) cont.

& AN TS A Super Column, http://arin.me/blog/w’mc-i&aéuPercolumn-

cassandra-data-model
*  Hewitt, Cassandra: The Definitive Guide
23 http://shop.orei”g.com/Procluct/06§697_OOIO852.clo
. Capriolo) Cassandra: High Performance Cookbook

*  http://www.packtpub.com/cassandra-apache-high-performance-
cookbook /book

* Helenos ~ Helenos s a web based GU client that hell:)s you o explore clata ancl

manage gOUF schema :

. https://github.com/tomekkuP/helenos

- Also, thanks to Ben Hoyt at Tendril for advice and technical contributions to this

Presol
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Thank You! -

Looking for
Honey Badgers,
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