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The first NoSQL Meetup Germany was located in Berlin,
October 22nd 2008 — 15:00. The event comprised
presentations on open source, distributed, non relational
databases

Schedule

°

15:00 — Opening, Welcome, Intro

15:15 — Consistency in Key-Value Stores, Monika Moser (Video, Slides) nosqlﬁ'ankﬁf,”t de
L]

15:45 — Redis, Fast and Furious, Mathias Meyer (Video, Slides)
16:15 — Questions & Discussion

nosql powerdays

16:35 — Peer-fo-peer Applications with CouchDB, Jan Lehnardt (Video, Slides)
17:05 — Riak, Martin Scholl (Video, Slides)
17:35 — Questions & Discussions

o

o

°

o

o

°

o

o

17-:45 — Short Break

o

17:55 — MongoDB, Mathias Stearn (Video, Slides)
18:25 — 4th Generation Object Databases, Prof. Stefan Edlich (Video, Slides)

o

°

18:55 — Closing Discussion

o

19:15 _ Dinner & Drinks at Aufsturz

N+ SQL

matters




2 years of NoSQL Consulting




HTTP://NOSAL-DATABASE.ORG



NoSQL DEFINITION: Next Generation Databases mostly addressing some of the points: being non-
relational, distributed, open-source and horizontal scalable. The original intention has been modern
web-scale databases. The movement began early 2009 and is growing rapidly. Often more
characteristics apply as: schema-free, easy replication support, simple API, eventually consistent/
BASE (not ACID), a huge data amount, and more. So the misleading term "nosgf” (the community now

translates it mostly with "not only sql") should be seen as an alias to something like the definition above.
[pased on 5 sources, 10 constructive feedback emails (thanks!) and1 insulting comment. Agree / Disagree? Tell me so! |

LIST OF NOSQL DATABASES [bcia)

Core NoSQL Systems:
Wide Column Store / Column Families

Hadoop /| HBase: APl Java | any writer, Protocol: any write call, Query Method: MapReduce Java /
any exec, Replication: HDF S Replication, Written in: Java, Concurrency: ?, Misc: Links: 3 Books

[1.2 3]

Cassandra: APl many Thrift » languages, Protocol: 7, Query Method: MapReduce, Replicaton: ,
Written in: Java, Concurrency: eventually consistent | Misc: like "Big-Table on Amazon Dynamo alike",
initiated by Facebook, Slides » , Clients », Installation »

Hypertable: API: Thrift (Java, PHP, Perl, Python, Ruby, etc ), Protocol Thrift, Query Method: HQL,
native Thrift APl Replication: HDF S Replication, Concurrency: MVCC, Consistency Model: Fully
consistent Misc: High performance C++ implementation of Google's Bigtable. Commercial support »

Cloudera: Professional Software & Services based on Hadoop.
Amazon SimpleDB: Misc: not open source / part of AWS, Book »

[SciDB: Array Data Model for Scientists, paper », poster », HiScaBlog »]
[OpenNeptune, Qbase, KDI):

. Your Ultimate Guide to the [the biggest nosql link Archive in the web]
- - : ...never miss a conceptual article again...
N ' S Q L Non - Relational Universe! News Feed covering all changes here !

EVENTS

17th JAN Membase Seattle »
5th JAN Membase San Diego

3rd DEC Mongo Mountain View
20th NOV NoSQL Dundee »

\ll past NoSQL Conferences »

register your eQent here! »
NoSQL Summer in 27 cities >

Conceptual quality articles,
links, research papers, etc.

NoSQL

\

_d

ARCHIVE

Announcing the availability of
the worlds first NoSQL Book!

NoSQL FORUMS [3]

* Global NOSQL Forum »
* Forum Berlin »

* Forum France »

* Forum Japan »

GREAT NoSQL NEWS FEEDS
* MyNoSQL by Alex P »

[He is definetely bigger...]

* On Twitter: nosqlupdate »
* HighScalability Blog »

RRFAKTNG NoSOI NFWS
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2nd idea

compare!




schema free  Chunks TAB JSON JSON JSON K/V JSON
,realtime’

performance mass data - -
ring/shardRepl  chunks  ring  invisible  ShRe ring - repl ShRe
self tuning INProgresss  §53$ -

prod / tools

aggregations -

queries Hive,Pig calL?

full text s ? -

filemanagem --

community

s N

support

docs - ++ +/-

misc Geo, Geo persist limited persist

StoredProcs config sharding config



Best approach

 Analyse your business

Answer 70 questions in
6 categories

Build a spike / cut sth out




Analyze-Data

Architecture




Now it‘s you!
And your company!

Step #1




1A = Data

Message-Data

Log-Data
Event-Data

Session Data
Domain-Data

Meta-Data
Critical Data

Business-Data Geo Data

Temporal Data C I u Ste r



1B = Storage Model

Option 0: Completely Unstructured

Datastore
Structure

T

Example

Physical Storage

7T =<
4 N

bytes

Option 2: Advanced Datastructure Support

Datastore
Structure Graph Document
-1 r__ﬁo_de" )—Lelationship ;
== "key" : “
"nested": "doc",
P S : "
¢ node J "IRE"E 5 Fe
(@] =

-_——-
(\nod‘e)\) - "list"y [ "a", 2 1]
—= ;

Column-Oriented

—-— - - — -

table 1 famlly :
frow oo~ T T \
o I qualifiers : |
I key : versions !
I |
— P o values 1

http://pragprog.com/magazines/2012-05/beyond-the-bit-bucket

Option 3:

Datastore
Structure

7.?—

Option 1: Minimally Structured

Datastore
Structure

T

Example

KeylVaIue Store

Rigorous Schema Enforcement

Relational .
primary index
fcolumn j Icolumn § fcolumn
table | 2 r '
| | |
N s F vt T3 ctioe: 1ot 11 3
lrow | value ! value 1| value ! |}
(0 L L= +|...._...|...f
AR R TR TR
row , value value ', value
L i R e L--- B il
Iﬁ-———"h————;h-———'
join
f gt ’ Sl T i
,CO umn 1,CO umn | ]
table | h I
query = M |
— o — — — —

model - query trap



1C = Data / Type constraints

Data Amoynt>

Data Navigation ?

Data Complexity ?
Schema flexibility
& support?



1D = Persistence Design

Memtable
Apend-only

on-disk-linked-listsHash B-l'l'ee
In-memory-replicated

°“'Power-failm':amemorg's"aPShﬂs

Durability In-memory-only
Pluggable SSTable

With input from highscalability.com



Consistency-
Model

Lessons learneg:
CUStomer: ”,QC,D |7

Strong
Consistency

Pl BN

Weak
Consistency

Eventual
Consistency

Causal
Consistency

Read-your-
writes

Consistency

Session Monotonic Read Monotonic Write
Consistency Consistency Consistency
—



Latency & Request behaviour / distribution?
Throughput?

High Concurrency?

\.‘I Step #3
o Pe rfo rmanc e




20% 10%
(0)
70% KV SingleTable

Typical Queries look like?
SQL needed? LINQ needed?
Lessons 'earned; Bl / Analytic-Tools needed?
m . MapReduce needed?
odel fOrCes queries Ad-ch Queries needed?
Background Data Analytics?
Secondary Indices?
Range queries?

St.ep #4 .
Query Comlpex Aggregations?
Requirements ColumnDB needed for Analytics?

Views needed?




Architecture :
* |ocal, parallel, distributed / grid, service, cloud, mobile, p2p, ...
e Hosted? Cloud? Local? Datacenter?

Lessons learned:
Data Access Patterns

SS .
e read / write distribution? . D Vs. DlSk
e random / sequential access? Write Mmaster + read sl
ves

e Access Design Patterns? °

v
Dary Acepss
- Q\TTER.\'N

Step #5
Architecture &
Patterns




Lessons learned:
Should pe checked first!
They puyt YOU out of the game!

Step #6
_ Non Functional
+ Requirements




Step #6
Non Functional
Requirements

Integration / Tools_

Replication needed? = Rubustness
Automatic load balancing, partitioning, and
repartitioning?

Auto-Scaling needed?

Text search integration? Lucene / Solr?

Real non-functional Requirements:

Refactoring Frequency?

24/7 System? Live add and remove?

Developer Qualification

DB simplicity? (installation, configuration, development,
deployment, upgrade)

Company restrictions?

DB diversity (allowed?)

Security? (authentication, authorization, validation?)
Licence Model?

Vendor trustworthiness?

Community support?

Documentation?

Company and DB dev in the future?



Costs:

e DB-Support? (responsiveness, SLA)
e Costs in general, Scaling Costs

e Sysadmin costs

Operational Costs: (noOps)

 Safety / Backup & Restore

e Crash Resistance, Disaster Management
* Monitoring

Step #6
Non Functional
Requirements




FAILED OFPS

foursquare
| 67 GB
Index 6*
Data v
EC2 Node 66 GB EC2 Node 66 GB

11 hours + 1day off



non-mapped virtual memory

600b OFPs

39168
195G8
0.00 GB
18:00 18:10 'm0 1830 18:40 1850
background flush avg + #
mongod Edlich-PC
List all commands | Replica set status
500 ms
Commands: buildinfo cursorinfo features isMaster listDatabases replSetGetStatus serve
400 ms
db version v1.2.2, pdfile version 4.5
git hash: 433bbaal4aabaé860dalSbd4de8edf600£56501b
sys info: windows (6, 1, 7600, 2, '') BOOST_LIB VERSION=1_42 200 ms
pptime: 8 seconds
Oms
low level requires read lock 1800 1810 1820  18:30 1840 1850
time to get readlock: Oms
# databases: 1 CUrsors +
replication:
master: O
slave: @
initialSyncCompleted: 1 /"
20K | MI
clients
Client Opld Active LockType Waiting SecsRunning Op Namespa 1.0K
websvr 0 0 0 i
snapshotthread 0 0 0 0 o
initandlisten 0 w 2004 | test 1800 1810 1820 18:30 1840 1830
clientcursarmon | 0 R 0 (NONE)

dbtop (occurences|percent of elapsed)

NS total Reads Writes Queries GetMores Inserts Updates Removes
TOTAL 5/32%|1|0% [4/32%(532% 0 |0% 0/0% |0 0% |0 0%
comments 1/06%|0|0% [1/06%|1/06% 0 |0% 0(0% |0 0% |0 0%
edlitest 1/0.7%|0|0% |[1/0.7%|1/0.7% 0 |0% 0(0% |0 0% |0 0%
local.system.namespaces |1/ 0% |1/0% 0 0% |1 /0% 0 |0% 0/0% 0 |0% 0 0%
privat 1/11%(0|0% [1/1.1%|1][1.1% 0 |0% 0/0% |0 0% |0 0%
test 1/08%|0|0% [1/08%|1/08% 0 |0% 0(0% |0 0% |0 0%

write lock % time in write lock, by 4 sec periods

00
write locked now: false

Log

Fri Jul 01 14:
14:

:19 BackgroundJob starting: ClientCursorMonitor

119 [websvr] web admin interface listening on port 28017

[ ]

(i ]

(i ]

btree

400

o
18:00

connections

X

18:00

network

240 Mbits.

18:10 1820 1830

18:10 18:20 18:30

\

16.0 Mbis )\P)‘ IIV\/\JI

8.0 Mbits

o=
18:00 18:10

| g

18:20 1830

| |
1840

18:40

18:40

18:50

18:50

|
| A
|/ N g

18:50

i ]

o

o

lock %

1810

queves

1820

1830

12:40

18:50

18:00 1810

replica

1800 1810

db.server.status() !!
Chef, Puppet, etc.
Maas: ServerDensity

1820

18:20

18:30

18:30

18:40

18:50



BETTER OFS

M:[0,5)

R:[25,30) a ]] \
]] N:[5,10)
{ Consistent j]
Hashing 5
Q:[20,25)\\ ]] - ]] 0:[10,15)

]

C/ P:[15,20)

wv'=2'Ww
Rv'=TR

Andy Gross: »Operational|
Costs trump everything!“

HASH KNOTEN REPLIKAT
2 M N,O
8 N O,P
10 0] P,Q
17 P Q,R
22 Q R,M
26 R M,N

o fail save v
* easy extensible v
* perfectly distributed /

vnodes v’




No Ofs

Network Mgmt
Virtualized Hardware «
AppFog, Heroku

J

Software

95%

......
-

Middiewarg Mgmt

Services Mgmt

FailoverMgmt

Log Management
~Audit Management

Costs exponentially decrease Productivity exponentially increases

Datncenter  AWS Sn0ps Az NoOgn Inhouse Detscenter  AWS $SysOm

App
Ufecycie Lifecycie




Guess the top 3 blockers for
NoSQl or Polyglot Persistence?




We do have a3 |

NO

.
= -\.
‘ -

year dinosaur
contract!




Type A: The db kongo ©




Type A: The db monolith&®

cut a stream out...



Conclusion #1:

Invest a few days in
db research &
build a prototype
is mandatory!

Conclusion #2:

The world is
polyglot!




Thanks for your time!

Please contact me:

edlich@gmail.com
edlich.de
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TALK 2:

NEWSOQL! NOSQL UNDER ATTACK

Prof. Dr. Stefan Edlich
Beuth University of Technology Berlin (App.Sc.) —

INTERNATIONAL
SOFTWARE DEVELOPHENT
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Here are the six urban myths that Mr. Stonebraker
says NoSQL advocates incorrectly perpetuate:

* Myth #1: SQL is too siow,
so use a lower level interface

e Myth #2: | like a K-V interface, so SQL
IS a non-starter

e Myth #3: SQL systems don’t scale

e Myth #4: There are no open source,
scalable SQL engines

e Myth #5: ACID is too slow, so avoid using it

e Myth #6: in CAP, choose AP over CA



MoreSQL =

strikes back



Relational

ﬁ:n-mhﬂnnal ‘Fﬁmalyﬂ: R Infobeigh

Teradata

Materza ParAccel EFE@

Piccolo Hadoon Emc Calpont  IBM InfoSphere |
Bl Aster Data Greenplum  ViectorWise HP Vertica
. Dryad Brigd H:.dllpl
Operational L Oracle IMBDB2z SQL Server lustOne ™\ |
InterSystams Progress ' " = X
Objectivity MarkLogic My SO Ingres PeangreSQ]
McObject SAP Sybase ASE Enterprise38
ff-:-u:hl?l? \ ﬂm Hl“-'_|'|:r‘5-u:;l.,¢:_ Aluhm\
M, alr ‘as-a-Service' |‘ Amazon RDS MySQL Cluster
Havenl g
Clsutiant  App Engine g Py L, Chustrix
chismae Datastcre Database.com L"":!‘-‘&nlm
fledls = = {EH'I'IFIEDE -E.I-!rmmd Falhurr'd:E-J Sealhre
Membrain g tables
! dff' Graph Schooner MySQL ~ CodeFutures
Vioddemart Hypertable 'ﬂﬂgirefijmph Tokutek ScaleBase  NimbusDB
: ety o
Berkeley(IB HEss '.’:'-rai-hf:llzl Continuen Vol D8

SPRAIN

"Data Grid/Cache -

IBM eXtreme Scale

Trreme

GridGam

wibe |

=caleOut

GigaSpaces Oracle Coherence

Virvware Gembine InfiniSpan

ClowdTran

© 451 Group Report /5.4.2011



Overview

MySQL Extensions
GenieDB

ScalArc

Schooner

ScaleDB

Akiban

Tokutek
HandlerSocket
MySQL Cluster

New Engies
Citrusleaf
Clustrix
RethinkDB
VoltDB
Translattice

oee.
JustOneDB

CLloud DBs

Xeround

Fanthompp
Database.com
Amazon Rps
SQL Azure

GeneralScaler

CodeFutures / dbShard
ScaleBase




Latest News

« MySQL Cluster ++ Mysay

e PostGres Native JSON + hstore Fostgesq.
(K/V) support

« MySQL 5.6 has a Memcache
interface / support: direct K/V MyR
access o

* Google / Percona / Twitter ()rerco,,
« oMySQL patches



Useful
Work
7%




Java Stored Procedures!

S : { CILTP Application *
i Tctem ) (ootemin )




RAM with 100.000 ops/sNode

“VoltDB claims to be 100 times
faster than MySQL, up to 13 times
faster than Cassandra, and 45 times
faster than Oracle, with near-linear
scaling.” nighscaiaiiity biog)

ACID with partitioned tables

Nearly SQL 99 and ALTER &DROP
schema changes require Shutdown
static query parametrization



C (throughput)

2.5e+06

2e+06 |

1.5e+06 |

le+06

500000

”r k-factor O
"k-factor-0.txt" using 1:2 +
*j k-factor 1 )
) "k-factor-1.txt" using 1:2  x
k-factor 2
"k -factor-2.txt" using 1:2 .
0 10 20 30 40 50 60 70 80 90

N (node count)

Quelle: Pecond MySQL Performance Blog



NuoDB, GenieDB,




SSD optimized

C’t: 10-100 TB ok then weaker
10x faster

scaling across cores

random access read pattern



QPS on SSD

— RethinkDB || 84.426

: 14.763
o
=
Y]
&

5,5 x

’1;';’,'_:: Y R P S L _____ e E—~—'»-— “ faSter

0k e | \ | ] 1 ] 1
0 200 400 600 800 1000 1200 1400 1600
Time (seconds)

— memcached APl more soon
— no structured data
— horizontal scaling for nodes




Y-
citrusleaf.

the real-time noSQL database

v "terabytes of data, billions of objects, and 200K plus
transactions per second per node, with sub-millisecond latency.”

v e.g. real-time bidding

v' transactions / ACID

v linear & elastic horizontal scalable

v flash/SSD support

| /
o~ | citrusleaf. RTA™

A Retrieve I

[ T | v data expiration
| -

""" - | | v append list

citrusleaf  Real-Time Attribution




v API: C, C#, Java, Ruby, Python & PHP
v no master node
v 200k Ops/secNode read 50k Ops/secNode write

7
citrusleaf.

Set ‘A’

128990 | google

HRHE

Namespace “foo”
67928 -1

SetB



Benchmark Server Throughput Response Time | Response Time
Nodes [ (Server-Side(2)) (Reads) (Updates)
#9
Scalable Throughput 2 297,000 0.26 ms 0.69 ms
e 2,3 and 4 nodes, with
Replication
e Constant ratio of clients 3 404,000 0.28 ms 0.77 ms
to hosts
* 8-byte ints 4 519,000 0.29 ms 0.80 ms
e 50/50 ratio
#10
Scalable Throughput (6 2 433,000 0.30 ms 0.39 ms
¢ 2, 3 and 4 nodes, with
Replication
e Constant ratio of clients 3 636,000 0.30 ms 0.41 ms
to hosts
D BAIEE TS 4 839,000 0.31 ms 0.42 ms
e 95/5 ratio
#11
Scalability: 2 100,000 0.16 ms 0.34 ms
Min Response Time
* 2,3 and 4 nodes, with 3 150,000 0.16 ms 0.33 ms
Replication
* 8-byte ints 4 200,000 0.16 ms 0.34 ms

* 50/50 ratio

Benchmark Statistic Citrusleaf MongoDB Redis
#1
Max Throughput Throughput 245,000 31,000 200,000
* 1 server node
* 8-byte ints Response Time 0.25ms 0.25ms 0.15 ms
* 50/50 ratio
#2
Max Throughput Thl‘oughput 322,000 107,000 232,000
e 1 server node
* 8-byte ints Response Time 0.24 ms 0.29 ms 0.20 ms
® 95/5 ratio
#3
Min Respgnse Time Thl‘oughput 50,000 N/A(2] 50,000
e 1 server node
* 8-byte ints Response Time 0.14 ms N/A@) 0.11 ms
e 50/50 ratio
#4
Min Response Time Throughput 50,000 50,000 50,000
e 1 server node
* 8-byte ints Response Time 0.13 ms 0.18 ms 0.11 ms
e 95/5 ratio
#5
Memory Efficiency Memory Used
e 1 server node Per 1M Objects 67 MB 221 MB 163 MB
» 8-byte ints
#6 Immediate
— 4)
Replication: Consistency(l) LG b -
Max Throughput Client-Side
« 2 server nodes, Throughputt) 200,000 26,000 166,000
with Replication Server-Side
« B-byte ints Throughput 299,000 40,000 166,000
e 50/50 ratio Response Time 0.55 ms 1.20 ms 0.18 ms
#7 Immediate
il (4)
Replication: Consistency Yes Yes No
Max Throughput Client-Side
» 2 server nodes, Throughput®) 526,000 96,000 221,000
with Replication Server-Side
e 8-byte ints Throughput(3) 552,000 101,000 221,000
® 95/5 ratio Response Time 0.36 ms 0.33 ms 0.21 ms
#8 Objects in No®) |  Yes® Yes Yes
Large Objects Memory
e 1 server node Throughput 71,000 | 163,000 25,000 138,000
. Response Time | 0.70ms | 0.49 ms 0.40 ms 0.48 ms
e 1,024 char Strings Memory Used
e 50/50 ratio Per 1M Objects 70MB | 1,077 MB | 1,209 MB | 1,177 MB




Check hybrid solutions!

easier & better then RDBMS + memcache




© fromdual.com

|
|
5
|
3
|
|
|
|

Problem: privilege checks, cach queries, connection pooling / thread creation,
parsing SQL, open, lock, exec plans, concurrency control, unlock, close, ...



Web Server(s)

- Using Handlersocket
clients for simple/fast
operations

- Using regular MySQL
APIs for complex
queries

MySQL Server(s)

MySQL Upper layer

/ N\

SQL Statements Thread per connectio
(Complex queries Thread per connectio
DDL Accepting MySQL Protocol
others) SQL Parsing _
= port 3306 Opening Table Storage Engine layer
DBD:MySQL _ Making Query Plans
or other MySQL clients Row Access -
Closing Table Rows are cached
Returning results in buffer pool
PK lookups
Index scans
Insert/Update/Delete| POt 9298 Worker Threads InnoDB Buffer Pool
(Reader) _ { Data Files
Net::Handlersocket | port 9999 ieceinng HS Protocol
: oW Access 4-—
or othets (Writer) Returning results Storage Engine API

Handlersocket daemon plugin

keep tables open & simple protocol

QUELLE: YOSHINORI MATSUNOBU




Performance ‘
Transactions v'
Concurrent Access v~ ‘
No Cache / Crash-Safe Vv~
no SQL but more then +~

K/V: ranges, LIMIT, multi_get,...

no Security
new API



Approx opse gerver CPU util

My S0OL wia S0L 105,000 fus &60% SHay 28%
memcached 420,000 Bua 8% fSay BE8%
MySOL wiza HandlerSocket 750,000 fus 45% Gay H3%

el

0 200

High >
Pe?forrﬁ{iﬁce
MySQL

W TPS

100

O'REILLY’ Viuios Thaa il
5 -

- ' Handlersocket Mysql
® PERCONA

© percona.com




Conclusion #1




Conclusion #2

There is no
“one perfect solution”

Check hybrid solutions
and NewSQL DBs too!



U Fast beautiful & photo sharing
sg Instagram stellt sich vor.
\ héner und lustiger Weg,
e il Deinem Leben
i el
o nen
i des
! ter
o
o
nd ha es schor
ostenios
Go =)

Available on th

D App Storé

e main feed
e activity feed
e sessions

Must have:

e Quick K/V lookup => hashes
e Fitin Memory (17-34)
 Be persistent

One simple solution to this problem would be to simply store them as a bunch of rows in a database,
with “Media ID” and “User ID” columns. However, a SQL database seemed like overkill given that
these IDs were never updated (only inserted), didn’t need to be transactional, and didn’t have any

12 sharded quadruple
extra-large Instances

relations with other tables.

Instead, we turned to Redis, an advanced key-value store that we use extensively here at Instagram
(for example, it powers our main feed). Redis is a key-value swiss-army knife; rather than just
normal “Set key, get key” mechanics like Memcached, it provides powerful aggregate types like sorted
sets and lists. It has a configurable persistence model, where it background saves at a specified
interval, and can be run in a master-slave setup. All of our Redis deployments run in master-slave,

with the slave set to save to disk about every minute.






Thanks!
Contact me please!

edlich@gmail.com
edlich.de



