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m Investigate more advanced features of the batch system

® Reduce problem identification time

m Lego-like, interchangeable set of building blocks

’ Live ‘ ’ Historical ‘

’ Analysis HProcessingH Storage ‘

S

’ Batch System ‘
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P ES What to Monitor? e

Number of jobs
Users

Hosts

Slots

Queues

— Correlations & heavy analytics

Live representations

Historical representations

— Browse metrics over time

5 — Monitoring y
Context
o,


http://www.cern.ch/it
http://www.cern.ch

PES How Much to Monitor? B E—

® > 200000 jobs/day
m > 3700 nodes
m > 30000 cores

lsfbatch - jobs per day - last 3 weeks
500 k

400 k
300 k
200 k

100 k

Week 20 Week 21 Week 22
aver:271.05k  max:411.80k min:177.62k curr:251. 86k
06-06-2011 21:47:03

CERN IT Department

CH-1211 Genéve 23 6 - Monitoring y
Switzerland Context )

www.cern.ch/it


http://www.cern.ch/it
http://www.cern.ch

PES What Do We Need? T et

Flexible schemas

Scalability

Data collection — Many small writes, very often
Heavy analytics — Massive reads, quite often

Horizontal & vertical aggregations

O o0oo0oooaod

Time views

— Let’s investigate the use of a NoSQL database

CERN IT Department

CH-1211 Genéve 23 7 - Monitoring y
Context

Switzerland 7%
www.cern.ch/it


http://www.cern.ch/it
http://www.cern.ch

CERNlT

Department

Section 2

NoSQL Databases for Monitoring Purposes

CIECIT_|N1I21;1IDZpa(tme;§ 8~ NoSQL Databases
- endve for Monitoring
Switzerland Purposes W7
www.cern.ch/it


http://www.cern.ch/it
http://www.cern.ch

CERN
General Concepts (LA
B NoSQL v Non Relational
m A broader set of structured storage
m Different consistency models
m Different classes of NoSQL databases
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Different Classes of NoSQL Databases ey VI

m  Column-oriented databases (e.g. Google BigTable,
Apache HBase, Apache Cassandra)

m  Key-value stores (e.g. Amazon Dynamo, Project
Voldemort, MongoDB, Riak, Google BigTable,
Apache Cassandra)

m  Document stores (e.g. Apache CouchDB, MongoDB)

We've been looking at Cassandra.
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P ES Key-Value Stores such as Cassandra -
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Key-Value Store Schema Design (LA

m No relationships between multiple tables

m  Multiple tables with different keys

!

m  New query — New table

!

m  Redundancy

m  Constraints on the application level
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How Fast? 'Dl;ment

(Quite) Simple-minded; e.g. relaxed about consistency
High throughput

Horizontal scalability

No need for object-relational mapping
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Immediate Eventual
consistency consistency
. Higher
High throughput throughput
Rigid schemas Flexible schemas
H. Scalability H. Scalability
Indexes Another table
DB-Level Application
constraints constraints
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Flexible schemas

Scalability

Data collection — Many small writes, very often
Heavy analytics — Massive reads, quite often

Horizontal & vertical aggregations

O o0oo0oooaod

Time views
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Data collection — Many small writes, very often
Heavy analytics — Massive reads, quite often
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O 0000l

Time views

CERN IT Department

CH-1211 Genéve 23 Dotaatcs b y

Switzerland Monitoring Purposes \N.z/)
www.cern.ch/it


http://www.cern.ch/it
http://www.cern.ch

PES What Do We Need? T et

Flexible schemas

Scalability

Data collection — Many small writes, very often
Heavy analytics — Massive reads, quite often

Horizontal & vertical aggregations
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Flexible schemas

Scalability

Data collection — Many small writes, very often
Heavy analytics — Massive reads, quite often

Horizontal & vertical aggregations
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Time views

CERN IT Department

CH-1211 Genéve 23 Dotaatcs b y

Switzerland Monitoring Purposes \N.z/)
www.cern.ch/it


http://www.cern.ch/it
http://www.cern.ch

PES What Do We Need? T et

7l Flexible schemas

71 Scalability

i Data collection — Many small writes, very often
7l Heavy analytics — Massive reads, quite often

O Horizontal & vertical aggregations

O Time views
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A Time Series Database: OpenTSDB B E—

m  On top of Apache HBase
m Horizontal aggregation — Free time browsing

m Vertical aggregation — Drill down details

From To (oW U autoreload WxH: [g50x3z0

201102728 13:25:00 201102128 13:58:00

Axes | Key
active  + Y "
Metric batch jobs active ) Rate J Right Axis | | | apel
Aggregator:[sum v
Tags [queue * Downsample Format
x| [os a0 ][10m Range (0] ]
et Log scale @

1438 points retrieved, 29 points plotted in 45ms
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3342500
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Batch Accounting with Cassandra R
!_oobclfjl Jobs Grid Jobs
Jobld &7 gridJobld
userName \‘ site
submitTime  jobld
queue
16 fred | 3:04 | 1nh | 42 |cern
21 bob | 6:10 | 8nh | 70 ral
28 alice | 9:49 | 1nh
37 bob [12:08| 1nh | 83 ral

18 — Examples y


http://www.cern.ch/it
http://www.cern.ch

: . CERN
P ES Batch Accounting with Cassandra 'Dl;mem
t)obclzl Jobs Grid Jobs
Jobld &— gridJobld
userName \\\\\\\\\\\“she
submitTime » jobld
queue
bob 21 | 37
6:10 |12:08
8nh | 1nh
70 83
C%ﬁ’t‘lgié?g\;%:é‘é ral ral 18 — Examples y
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m  Scalability and throughput through simplicity

m  Complacency regarding consistency acceptable for
monitoring

m  Flexibility
m  Many available open-source implementations

m  New schema design approach

— We're investigating the use of a NoSQL database
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Questions?
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