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Outline

»Grid In our view
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»Sensor and Sensor Manager Service
» Instrumentation

»Data Subscription and Query

» Prototype

> Summary



Grid SEerviCes

»Grid systems
« Collection of grid services

» Grid services

* Web service that provides a set of well-defined
Interfaces (e.g. addressed discovery, dynamic service
creation, lifetime management, notification,
manageability) and that follows specific conventions
(e.g. addressed naming, upgrading) in the Grid.

» Types of Grid services
« Computational services(CS). E.g. computational hosts
+ Network services (NS). E.g. network connections

« Software services (SS) é




SOUALEA &« SUALEA-G
»SCALEA

« Performance Instrumentation, Measurement,
Analysis and Visualization for Parallel Applications

« Main focus: Fortran OpenMP/MPI on Clusters

»SCALEA-G (SCALEA Grid-enabled)

« Unified system of monitoring and performance
analysis for Grid Services

« Computational services, network services and
software services

« Based on GMA (Grid Monitoring Architecture)
and OGSA (Open Grid Service Architecture)

« Providing meaningful performance data to
external tools/software



External

SCALEA-G
User Portal Tools

K 3
S

SCALEA-G Client Service

Grid Experiment
Data Repository

Sensor
Repository

== $| GRIS/GIIS

A\
\
mmmmmm -

Sensor
Repository

Grid Experimen

System
Sensors

service

Mutator

Applcation Data Repositon

Sensors

Mutator
service

System
Sensors

Applcation
Sensors




Combining GMA and OGSA

» Support both push (via subscribe) and pull (via query)
model.

»Control operations: to control activities, to register
Information, to subscribe and query data.

« Based on Grid services operations

*« Data Channel: to deliver real subscribed data, results of
requests

* Use a separate data stream connection.
»All are implemented as OGSA-Enabled Grid services
* Deployed on different sites & shared by multiple users

« Used by different external tools



Directory Service and Archival Service
» SCALEA-G Directory Service

« Store information about Sensor Managers, sensors,
properties of data provided by sensor instances,
consumers

« Employ a relational database (PostgreSQL)

» Archival Service
« Extension of SCALEA Experiment Repository
* Raw data provided by sensor instances
* Analyzed data provided by analysis services

»QOpen problem:
« Data is organized in distributed manner

« Data has to be represented in a semantic way so that

external tools/software can easily and automatically
recea the data nntolon/?



SCALEA-G Sensor Manager Service

»Components —
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Sensor Manager Service: Data Service

-Data delivery is carried out via Data Service

-Data is cached and filtered at Sensor Manager Service
(SMS)

-There is only one connection from SMS to consumer

’ Consumer

.‘-

Sensor Instance ‘




Sensors

A sensor is a component that performs measurements

» Classification

« System sensors are used to monitor Grid computational
services and Network services

« Application sensors are specific codes embedded In
Grid software services to measure execution behaviors
of code regions, to monitor events of these services,
etc.

» Static and dynamic properties
« Unigque sensor identifier
« Public XML Schema for measurements
« Lifetime (start, end)



System Sensors & Sensor Repository

» System sensors
« Monitor computational services and network services
* Networks link, hard disks, memory usage, CPU availability

« Exploit existing tools: extracts information from existing
providers, e.g. MDS, NWS

« Network metrics

* Based on work of Grid Network Measurements Working
Group (http://www-didc.lbl.gov/NMWG/)

* Close to applications, e.g path metrics at transport layer
(TCP, TSL), application protocol (HTTP, SOAP)

» Sensor repository
« Collection of system sensors, add-on ability
* Represented in XML
« System sensors can be invoked by Sensor Manager Services



N >
A " Sensor Name Monitored Description [
- Object R

host.cpu.used host The average, over the last

minute, of the amount of time

that processors of this system

were not idle
host.predict.cpu.used Host The prediction of CPU usage ]
host.mem.used Host Ratio of used memory )
host.predict.mem.used Host The prediction of memory used ]

5 ratio -
host.system.loadagv Host System Load average
path.bandwidth.capacity. TCP Network TCP bandwidth capacity
path.predict.bandwidth.capacity. TCP Network Prediction of TCP bandwidth i
path.delay.oneWay Network One way delay for IP packet
path.delay.roundTrip Network Round trip delay for IP packet 7
path.delay.roundtrip. TCP Network Round trip delay for TCP packet )
' >

The same work should be done for high-level network

metrics e.g. (SOAP, HTTP)




<sensor nane="host. nem used">
<i npl >scal eag. sm sensor . Menx/i npl >
<desc>Measure ratio used nenory of a host</desc>

<properties>

<! [ CDATA]
<xsd: schema xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema" >

<xsd: el emrent nane="sensordata" type="SensorData"/>
<xsd: conpl exType nane="Sensor Dat a" >
<xsd: sequence>
<xsd: el enent nane="host nane" type="xsd:string"/>
<xsd: el enent nane="eventtine" type="xsd: dateTi ne"/>
<xsd: el enent nane="avail nent’ type="xsd: double"/>
<xsd: el enent nanme="usednem' t ype="xsd: doubl e"/ >
</ xsd: sequence>
<xsd:attribute nanme="nane" type="xsd:string"/>
</ xsd: conpl exType>
</ xsd: schema>

1>]1>
</ properties>
<par ans>
<param nane="Interval " desc="second“ dataType="int"/>
</ par ans>
</ sensor >



Application Sensors

»How sensors are embedded into software services

« Source code/byte code instrumentation service
“ Fortran (Source code), Java (byte code)
« Investigate ARM (Application Request Management) standard for Grid
service
« Dynamic instrumentation :
« Mutator service is created by application process
+ Created by user process

+ Number of mutators is controlled by user (via function calls,
environment variables)

* Mutator service runs as a separate service
+ Used by multiple users
+ One instance per node per user

»Data collected online
* Profiling & tracing data
* XML representation
* Low level and high level metrics



<sensor dat a name="app.trace”>
<coder egi on> ... </ coder egi on>

<processi ngunit> ...</ processi ngunit>
<event s>
<event eventnane=*FOO CALL" >
<eventti me>1061567295288</ eventti me>
<event data attrnane=" CALLEE’
attrval ue=" Servi ceB/ FOO'/ >
</ event >
</ event s>
</ sensor dat a>

<sensor dat a nanme="app. prof”>
<coder egi on> ...</coderegi on>

<processi ngunit> ...</ processi ngunit> <netrics>

<netric name=“CTI ME" val ue="*8.0962703E7"/ >

<netric name="WI M val ue="*2.61909657E8” />
</metrics>

</ sensor dat a>



Dynamic Instrumentation Request
Instrumentation

Announcement

» Instrumentation
Request Language (IRL)

« XML based

« C++/Java based on
Xercers XML library

Initialization

Information Request
Application Information

Instrumentation Request

» Any tool that supports
IRL can work with
mutator service

Termination

<?xm version="1.0" ?>
<irl>
<request nane="instrunent">

<processi ngunit conput ati onal Node="gescher” .../>
<t ask coder egi ons="MPI Reduce" netrics="WI Mg, L2_TCA" /
</request >
<lirl>



SCALEA-G Client
Service
Service Mediator

. SCALEA-G Client Service
»Consumer Service

« Control activities of sensor manager services and
sensors

« Register information to directory service
« Subscribe/unsubscribe and query data

» Instrumentation Mediator: Act as intermediary agent In
communicating between users/tools with

« Source Code Instrumentation Service (based on
SCALEA Instrumentation Service)

« Dynamic instrumentation service

»Performance Analyzer
« Analyze collected data provided by Consumer Service

e B e T I N NV e N L G R A e Sl N N N =



»Message Propagation uses simply tunnel protocol

Send Subscribe/Query Invoke Subscribe/Query
Command

/" Sensor \ Get ResultiDN,  /
Sensor ' [ Consumer | /

| ){ Manager G Consumer

JInstances . Service \

Service / / \
| Data payload Sensor ID |4 Data payload ResultiD N P4
R - s 7 Data payload —
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~
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data buffer data buffer

» Pull and Push Request

« Consumer has XML Schema specifying data provided
by sensors

« Consumer builds Pull/Push request in XML based
XPath/XQuery




Security Issues

» Authentication & Authorization

« Performed in several actions such as registration, subscription,
control of activities

« Carried out by GSI (Globus) with user's X.509 certificate

»Shared SCALEA-G services

« The administration can define access control list which maps
user information to data types/tasks which the user is allowed
to access.

» Subscription/Query data collected by application
Sensors
« Only the user who invokes the application is allowed

« Sensor Manager Service records the information about the user
who wants to subscribe/query data and the one who invokes
applications
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SCALEA—G Administering SensorManager Services S CA L I A - G

File Register

Sensor Repository

| -Sensor Instances

] Available Sensors
@[] Sensor Manager Sewvice
[y hostepu.used
[y host predict.cpu.used
[y host rmernused

[y host predict merm.used

(hitp:i131 1301

@ ] Sensor Manager Service ¢hitp:131.130.186.100:8765/0gsalservicesisca = | U Se r | O rtal

[} DataReceiver

[ user.ps
[y hostsystern loadavy
T4 rath handwicdth canacie TEP

[y host system loadavy
[y path bandwidth.cap:

|

SCALEA—G Monitoring and Performance Analysis User Portal .

[y path.predict bancwic
[y path.delay oneway

Filg

[y path.delay. roundtrip
[y path.delay roundtrip
[y user.ps

[y DataReceiver

[y Mutator

| Register || Activate

Message

@ [ path.bandwidth.capacity
[} Desc:The masximum
[ instance identifier:0

@= [ Lifetime

Sensor Instances

i -Subscribed Sensor Instances

3 Sensor Instances

D hostaystern.loadavy
[ hostmern.used

[ Subscribed Sensor Instances

o) ] Directary Service (http131.130.186.100:8765/0gsalservices/scaleag/DEIDS o] 3 Sensor Manager Service thitp131.130.186.100:8765/0gsalservices’scaleag/Sensol
D Sensor Manager Service chitp1 31.130.186.100:8080ogsaisevices/seal D user.ps
@ [ Sensor Manager Service (http:#1 31.130.186.100:87 65/ 0gsalservices/seal D host systernloadavy
[ userps : [y hostrnern used

| [

| Get All || Get All SMs || Search “ Subscribe || Query ‘

‘ Unsubscribe

& [ Properies
@[] Parameters
[ {Interval=10, Des

—|Set Parameters for
Begin Lifetime

‘Fri Alg 22 17:39:46 MEST 200
End Lifetime

‘Fri Alg 22 18:39:48 MEST 2007

Intenval

Sensor Info

7 Sensor Details
@ ] hostmermn.used

[10

Destinaticn

|grid.uibk.ac.at

Source

|bridge.vcpc.uni\rie.ac.at

¥ML Data Schema
: SHSUEIEMIENLTAMTE= SENS0IAdLIE IFpE= oElsDILdlE 1=
=¥zt complexType name="S8ensorData"=
=xsdsequences=
=k element name="hostname" type="x=d string"f=
=50 element name="eventtirme" type="xsd:date Tirna"r=
=xsd element name="availmem" type="xsd:double"f=
=xsd element name="usedmerm" type="xsd.double"/=
=ied sequence=
=y 50 attribute name="name" type="xsd:string" =




Summary
»Design of SCALEA-G

» Current status

« Finishing the implementation of basic
Infrastructure

« Very premature prototype

» Future works
« Refine and improve design
« Work on full imlementation

« Study representation of monitoring and
performance data in Grids.



