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AliEn overviewAliEn overview
W ld id di t ib t d t f i ALICE j bWorldwide distributed system for running ALICE jobs
Set of central services

TaskQueue, File Catalogue, Job  Optimizer, Transfer Optimizer, Q , g , p , p ,
User authentication, Logger Configuration…

Set of site services – running on the VoBOX
Site proxy Computing element Storage Adapter PackageSite proxy, Computing element, Storage Adapter, Package 
Manager; 
Pilot jobs (Job Agents) submitted to the WNs

It provides a high-level single interface to the Grid, separating the 
user from

Grid flavors
Complexity of the Grid itself
Platforms, operating system flavors, software environment 
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AliEn Jobs workflowAliEn Jobs workflow
User s bmits job to AliEnUser submits job to AliEn

Job is registered in the AliEn TaskQueue
User receives back a job ID to track his jobUse ece es bac a job to t ac s job

Various optimizers run on the queued jobs
Optimizer splits the job (if necessary) to run in several sub-
jobs usually close to the location of the datajobs, usually close to the location of the data
Job priority and quotas

Jobs are matched to the resources needed for theirJobs are matched to the resources needed for their 
execution 
Job Agents

Picks a job, prepares input files, runs the job, saves the  
output
And reports on the status of the job through its lifetime
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Job status flow chartJob status flow chart
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Direct job monitoringDirect job monitoring
From the AliEn shell (second part of the talk – MonALISA)

Show all my jobs

Show details for job 
2325337 (split job ( p j
with 943 sub-jobs)

Sh d t il fShow details for 
2477057 (another 
split job)
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Direct job monitoring (2)Direct job monitoring (2)
Show all sub-jobs from master job 2325337 in a specific error condition
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Direct job monitoring (3)Direct job monitoring (3)
Show full tracelog of one of the sub-jobs in ERROR_V
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Direct job monitoring (4)Direct job monitoring (4)
Show full tracelog of one of the sub-jobs in ERROR_IB
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Direct job monitoring (5)Direct job monitoring (5)
All error conditions can be traced through this method
Highly detailed log of the job progress
Allows for further debugging of what went wrong

Example ERROR IB SE not working etcExample ERROR_IB – SE not working, etc…
In addition to already finished jobs – monitoring of currently running 
jobs
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Direct job monitoring (6)Direct job monitoring (6)
Spy on any file in the sandbox as the job is running
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Direct job monitoring (7)Direct job monitoring (7)
Additional information in the logfiles after the job has finished or 
ended in an error conditionended in an error condition
The sub-jobs with errors can be resubmitted for execution after the 
error has been identified in the same format as in the beginning 
(preserves even the job ID) 

Simple command ‘resubmit <job ID>

Services status can also be monitored through the AliEn 
interface

For statistical overview of the job and services status and error 
conditions, ALICE uses MonALISAconditions, ALICE uses MonALISA

Second part of the presentation 
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Monitoring requirementsMonitoring requirements
Gl b l i f th ti di t ib t d tGlobal view of the entire distributed system

Non-intrusive
Accurate

Providing
Near real-time information
L t hi t f t d d tLong-term history of aggregated data

On key parameters like
System statusy
Resource usage

Helping with
C l ti tCorrelating events
System debugging
Generating reports
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MonALISA overviewMonALISA overview
MonALISA is a Dynamic, Distributed Service Architecture y ,
capable to collect any type of information from different systems, 
to analyze it in near real time and to provide support for 
automated control decisions and global optimization of 

kfl i l id

Data Store

workflows in complex grid systems. 

Web

Lookup
Service

Lookup
Service

Postgres   
MySQL

Data Cache
Service & DB

WS Client
(other ser ice)

Web
Service

WSDL
SOAP

Service Servicey

Configuration Control (SSL)

Predicates & Agents

Data (via ML Proxy)

Applications Java Client

(other service)

Configuration Control (SSL)Applications Java Client
(other service)

Agents 
Filters
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ML Discovery System & ServicesML Discovery System & Services
The framework is based on a hierarchical structure of loosely y
coupled agents acting as distributed services  which are  
independent & autonomous entities able to discover themselves  
and to cooperate using a dynamic set of proxies or self 
describing protocolsdescribing protocols.

GUI Clients, 
Global Services orGlobal Services or
ClientsClientsRepositories,                                    HL services ClientsClients

Dynamic load balancing Dynamic load balancing 
Scalability & ReplicationScalability & Replication

Proxies
y py p

Security AAA for ClientsSecurity AAA for Clients

Distributed System Distributed System 
for gathering andfor gathering and

MonALISA services
for gathering and for gathering and 
Analyzing InformationAnalyzing Information

Distributed Dynamic Distributed Dynamic 

Agents
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DiscoveryDiscovery--based on a lease based on a lease 
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ApMon Application MonitoringApMon – Application Monitoring
Lightweight library of APIs (C, C++, Java, Perl, Python) that can 

Config Servlet dynamic 
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g g y ( , , , , y )
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What we monitorWhat we monitor
AliEn ComponentsAliEn Components

Central Services
Task Queue, Information Service, Optimizers, API etc.Q , , p ,

Site Services
Cluster Monitor, Computing & Storage Elements
Job AgentsJob Agents

Jobs status & resource usage
Other Services

CastorGrid staging & migration, Xrootd, MySQL
Nodes

C t l it k dCentral, site, worker nodes
Network traffic – inter & intra site

Via Xrootd
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Monitoring architecture in AliEnMonitoring architecture in AliEn
AliEn 
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CE Cluster
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p
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Job status monitoringJob status monitoring

Global summaries
For each/all conditions
For each/all sites
For each/all users
R i & l tiRunning & cumulative

Error status
From job agents
From central services
Real-time map view 
Integrated pie charts
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Job status & traffic real time mapJob status & traffic - real-time map
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Job status integrated pie chartsJob status – integrated pie charts
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Job status history plotsJob status – history plots

23/03/2007 Catalin.Cirstoiu@cern.ch, Pablo.Saiz@cern.ch, Latchezar.Betev@cern.ch 22



Job resource usage monitoringJob resource usage monitoring

C l ti tCumulative parameters
CPU Time & CPU KSI2K
Wall time & Wall KSI2KWall time & Wall KSI2K
Read & written files
Input & output traffic (xrootd)p p ( )

Running parameters
Resident memory
Virtual memory
Open files
W kdi iWorkdir size
Disk usage
CPU usage
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Job network traffic monitoringJob network traffic monitoring

B d th tdBased on the xrootd 
transfer from every job
Aggregated statistics for

Sites (incoming, outgoing, 
site to site, internal)
Storage Elements 
(i i t i )(incoming, outgoing)

Of what
Read and written files
Transferred MB/s
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Individual job trackingIndividual job tracking
Based on AliEn shell cmdsBased on AliEn shell cmds.

top, ps, spy, jobinfo, masterjob
Interaction with file cataloguete act o t e cata ogue

Using the GUI ML Client
Status, resource usage, per job
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Job agents monitoringJob agents monitoring

From Job Agent itself
Requesting jobg j
Installing packages
Running jobRunning job
Done
Error statusesError statuses

From Computing Element
Available job slots
Queued Job Agents
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AliEn & LCG Services monitoringAliEn & LCG Services monitoring
AliEn servicesAliEn services

Periodically checked
PID check + SOAP call
Simple functional testsSimple functional tests
SE space usage
Efficiency

LCG environment and tools
Proxy, gsiscp, LCG CE/SE, Job submission, BDII, Local catalog, sw. area etc.
Error messages in case of failure
Efficiency

f
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CastorGrid scripts monitoringCastorGrid scripts monitoring

Migration
Amount, speed, errors

Staging
Amount speed errorsAmount, speed, errors

Nodes
Host parameters

Xrootd resource usageg
File cache status

Used space no of files
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API Services monitoringAPI Services monitoring

API Service sessions
Established, active

API Service users
Active totalActive, total

Statistics
Executed         
commands
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VOBox monitoringVOBox monitoring

Machine parameters, real-time & history
Load, memory & swap usage, processes, sockets
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FTD MonitoringFTD Monitoring

Status of the transfers
Transfer rates
Success/failures
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AnnotationsAnnotations
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Actions frameworkActions framework
Based on monitoringBased on monitoring 
information, actions can be 
taken in

ML Service
ML ServiceML Service

Actions based onActions based on
global informationglobal information

• Traffic
• Jobs
• Hosts
• Apps

ML Repository
Actions can be triggered by

Values above/below given 
th h ld

ML ML 
RepositoryRepository

global informationglobal information

Actions based onActions based on
local informationlocal information

Apps

thresholds
Absence/presence of values
Correlation between multiple 
values

RepositoryRepositorylocal informationlocal information

• Temperaturevalues
Possible actions types

Alerts
e-mail

ML ServiceML Service• Humidity
• A/C Power
• …

Instant messaging
RSS Feeds

External commands
Event logging

SensorsSensors Local Local 
decisionsdecisions

Global Global 
decisionsdecisions
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Alerts and actionsAlerts and actions

MySQL daemon is automatically restarted
when it runs out of memory
Trigger: threshold on VSZ memory usage

ALICE Production jobs queue is automatically
kept full by the automatic resubmission
Trigger: threshold on the number of aliprod waiting jobs

Administrators are kept up-to-date on the services’ status
Trigger: presence/absence of monitored information
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SummarySummary

All t f th t it dAll aspects of the system are monitored
Job execution, job data transfers
Central and site servicesCentral and site services
Machines

LCG services monitoring is done through customLCG services monitoring is done through custom 
scripts

This should be improved
MonALISA is a very flexible tool

Provides a top-down monitoring solution for large wide 
di t ib t d tdistributed systems
It allows using the gathered data for intelligent control and 
decisions taking
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Questions?Questions?

Thank you!
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ML Service deploymentML Service deployment

M ALISA i k d d d fMonALISA is packaged and prepared for 
installation by the AliEn Build System (BITS)

23/03/2007 Catalin.Cirstoiu@cern.ch, Pablo.Saiz@cern.ch, Latchezar.Betev@cern.ch 37



ML Service configurationML Service configuration

From site administrators point of view, it is 
just like any other AliEn service

You start it with `alien StartMonaLisa`
You stop it with `alien StopMonaLisa`You stop it with alien StopMonaLisa
Check status with `alien StatusMonaLisa`

Configuration files for ML are generatedConfiguration files for ML are generated 
automatically from AliEn LDAP
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PROOF CAF MonitoringPROOF CAF Monitoring

Each host reports
CPU, memory, swap, y
network

Each slave reportsEach slave reports
Summaries per query 
typetype
CPU, memory
Event rateEvent rate
File rate
I/O t k t
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SummarySummary

M it i i it l i l di t ib t dMonitoring is vital in a large distributed 
system

Distributed systems should have built-in 
monitoring capabilities

W h t d l ith l t f d tWe have to deal with a lot of data
We need decentralization
And aggregation

MonALISA is very flexible and powerful
Monitoring is just the beginning
Gathered data can be used for intelligent control 
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