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Agenda
• Objectives & introduction
• Monitoring tools

– GSTAT
– SAM
– GridICE
– Regional Nagios

• Accounting tools
– APEL
– EGEE/WLCG Accounting Portal
– CPU Normalization
– Storage Accounting Portal
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Objectives
• Monitoring

– Who is doing what?
– Sites properly configured?
– Jobs running correctly
– sites/server down. How much time?
– How many resources are (not) available?

• Accounting:
– Who is using the grid (user/VO)?
– How much is the grid used
– Which computational resources are used?
– How much time jobs wait in queue before running
– Are computational resources enough?
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Monitoring vs. Accounting
• What is “Monitoring”?

“Job Monitoring is concerned with the instantaneous job status on 
the grid, e.g., total number of jobs currently running per V.O.”

Not only jobs, but other metrics like site availability
• What is “Accounting”?

“Accounting concerns information about completed jobs on the grid, 
e.g., the total amount of CPU used per VO per month”

• “Monitoring” vs “Accounting”?
– “Monitoring” -> grid status “photo” with minimal delay 
– “Accounting” exact resource use until now. No data should be lost. 

Historical view, some delay is acceptable (1 day)
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Monitoring tools
• GSTAT
• SAM
• GridICE
• Regional Nagios
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GSTAT
http://goc.grid.sinica.edu.tw/gstat/
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GSTAT

Checks BDII 
information every 30 
min.

• Stores results in DB
• Metrics graphs & 

stats by time:
• CPUs Sum/free
• Running/waiting jobs
• Available/used 

storage
• Jobs by VO
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GSTAT

Global stats

• # Sites
• # CPUs
• Storage
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SAM
• EGEE: https://lcg-sam.cern.ch:8443/sam/sam.py 
• Int.eu.grid: https://sam.cyfronet.pl/i2g-sam/sam.py
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SAM
• SAM = Service Availability Monitoring 
• Platform to monitor all the services WLCG/EGEE: BDII, 

SE, RB, LFC, FTS, SRM, etc.
• Most of the sensors run remotely 
• Availability (and functionality) of services is checked 

with tests in every site
• Nothing has to be installed in the monitored systems
• Certificate needed to access SAM Portal
• Tests are sent every hour
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SAM: Architecture

Oracle DB

Site information

Submission
Framework

Grid Operation
tools

Sam DisplaysSAM Displays

Other Tools

ws ws

ws

ws
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SAM: Architecture
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SAM: Services monitored
• CE, gCE:

– Jobs submission, certificates, middleware version, replica 
management, experiments software, …

• SE, SRM:
– UI file storage (lcg-cr), UI file download (lcg-cp), file removal (lcg-
del).

• LFC:
– Directory list (lfc-ls), Store a file in /grid/<VO>

• FTS:
– Check FTS publishing to BDII, …

• RB:
– RBs job submission, wainting time to find a CE suitable for a job
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SAM Portal 
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GridICE
• EGEE: http://gridice2.cnaf.infn.it:50080/gridice/
• SWE: http://www2.egee.cesga.es/gridice/
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GridICE: Architecture
• NAGIOS based
• Low level adquisition*: LEMON to get metrics
• Publishing service*: collector node (usually SE or MON)to 

send LEMON information to the EXtended GRIS
• Discovery and high level adquisition: based on the BDII 

stores information in a RDBMS (postgresql) to analyse and 
show.

*only needed to publish extended information
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GridICE: Global view
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GridICE: Site view 
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GridICE: CE view
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GridICE: Jobs information
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Regional Nagios
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Motivation
• Provide site admin-centric monitoring

– simplify grid resources operations
• Enable better resource availability 

– issue notifications as soon as problem appears
• Achieve complex sensor’s dependencies

– enables problem isolation
– only relevant notifications are issued

• Visualization & management interface
– grid resources status

• Report generation
– availability, problem history
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Nagios Framework
• Open source monitoring framework

– widely used & actively developed
• Host and service problems detection and recovery
• Provides wide set of basic sensors

– easy to develop custom sensors
• Centralized vs. distributed deployment
• High configurability

– service dependencies, fine-grained notification options
• Web interface

– status view, administration
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Nagios
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Regional Nagios Interactions
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Grid Extensions
• Grid sensors

– Security facilities & services 
 CA distribution, Certificate lifetime, MyProxy, VOMS, VOMS Admin

– Monitoring & information services 
 R-GMA, BDII, MDS, GridICE

– Job management services 
 Globus Gatekeeper, RB, WMS, WMProxy, Job matching

– File management services 
 GridFTP, SRM, DPNS, LFC

• Sensor hierarchy
• Automatic recovery

– both local and remote services
• Certificate based authentication for the web interface
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Demo

EGEE implementation web interface



Accounting & monitoring. Grids & e-Science Santander 2009 28

Enabling Grids for E-sciencE

EGEE-III INFSO-RI-222667 



Accounting & monitoring. Grids & e-Science Santander 2009 29

Enabling Grids for E-sciencE

EGEE-III INFSO-RI-222667 



Accounting & monitoring. Grids & e-Science Santander 2009 30

Enabling Grids for E-sciencE

EGEE-III INFSO-RI-222667 



Accounting & monitoring. Grids & e-Science Santander 2009 31

Enabling Grids for E-sciencE

EGEE-III INFSO-RI-222667 



Accounting & monitoring. Grids & e-Science Santander 2009 32

Enabling Grids for E-sciencE

EGEE-III INFSO-RI-222667 



Accounting & monitoring. Grids & e-Science Santander 2009 33

Enabling Grids for E-sciencE

EGEE-III INFSO-RI-222667 



Accounting & monitoring. Grids & e-Science Santander 2009 34

Enabling Grids for E-sciencE

EGEE-III INFSO-RI-222667 

ACCOUNTING
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Accounting
• Accounting AFTER event (APEL)

– Data is obtained after job completion
– Full resources usage is stored
– Pay per use and billing services oriented

• Real time accounting (DGAS, SGAS, GRATIA)
• Incremental resource usage during job execution
• Balance reduction
• User quotas can be applied
• Pre-paid services oriented
• Example: pre-paid mobile phone card
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APEL: Client architecture
• Jobs Accounting from each site
• Sent to a central repository (R-GMA)
• Data collection
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APEL: LcgRecords Table
• Based on Open Grid Forum’s Usage Record Working 

Group
+--------------------+--------------+------+-----+------------+-------+
| Field              | Type         | Null | Key | Default    | Extra |
+--------------------+--------------+------+-----+------------+-------+
| RecordIdentity     | varchar(255) |      | PRI |            |       |
| ExecutingSite      | varchar(50)  | YES  |     | NULL       |       |
| LocalJobID         | varchar(50)  | YES  |     | NULL       |       |
| LCGJobID           | varchar(255) | YES  |     | NULL       |       |
| LocalUserID        | varchar(50)  | YES  |     | NULL       |       |
| LCGUserID          | varchar(255) | YES  |     | NULL       |       |
| LCGUserVO          | varchar(255) | YES  |     | NULL       |       |
| ElapsedTime        | varchar(30)  | YES  |     | NULL       |       |
| BaseCpuTime        | varchar(30)  | YES  |     | NULL       |       |
| ElapsedTimeSeconds | int(11)      | YES  |     | NULL       |       |
| BaseCpuTimeSeconds | int(11)      | YES  |     | NULL       |       |
| StartTime          | varchar(30)  | YES  |     | NULL       |       |
| StopTime           | varchar(30)  | YES  |     | NULL       |       |
| StartTimeUTC       | varchar(30)  | YES  |     | NULL       |       |
| StopTimeUTC        | varchar(30)  | YES  |     | NULL       |       |
| StartTimeEpoch     | int(11)      | YES  |     | NULL       |       |
| StopTimeEpoch      | int(11)      | YES  |     | NULL       |       |
| ExecutingCE        | varchar(255) | YES  |     | NULL       |       |
| MemoryReal         | int(11)      | YES  |     | NULL       |       |
| MemoryVirtual      | int(11)      | YES  |     | NULL       |       |
| SpecInt2000        | int(11)      | YES  |     | NULL       |       |
| SpecFloat2000      | int(11)      | YES  |     | NULL       |       |
| EventDate          | date         |      |     | 0000-00-00 |       |
| EventTime          | time         |      |     | 00:00:00   |       |
| MeasurementDate    | date         |      |     | 0000-00-00 |       |
| MeasurementTime    | time         |      |     | 00:00:00   |       |
+--------------------+--------------+------+-----+------------+-------+



Accounting & monitoring. Grids & e-Science Santander 2009 38

Enabling Grids for E-sciencE

EGEE-III INFSO-RI-222667 

APEL: LcgRecords example
    RecordIdentity:  2009-02-09 12:13:47 https://wms01.ific.uv.es:9000/RB0PopWReskmLgysLwIAEw 
test03.egee.cesga.es:2119/jobmanager-lcgsge-ngies 157630                                                           
                                                                      
     ExecutingSite:  CESGA          

  LocalJobID:  157630     
          LCGJobID:  NULL     
       LocalUserID:  ngies036    
         LCGUserID:  *APEL 
V.0.2*p3qNp9vvGvMSqiifII4Ejjp/RAB4wAqboOJ+Ws6qqHujjheufLwcdqbdkizbAymf/oLjC28VVRfOxPMefFla5uTEP89E76N0pwYgNrdCL65w
4nZoHfxu81n1swber12KPPpZ7Ctywk23pihdvBiBgz82YSkZzx7ZzoRmt0f+CLw=                                                   
                                                                                                                   
             LCGUserVO:  ngi-es    
            UserDN:  /dc=es/dc=irisgrid/o=cesga/cn=alvarosimon                          
          UserFQAN:  /ngi-es/Role=NULL/Capability=NULL;       
       PrimaryRole:  Role=NULL   
      PrimaryGroup:  /ngi-es      
       ElapsedTime:  P18M41S     
       BaseCpuTime:  P0S
ElapsedTimeSeconds:  1121
BaseCpuTimeSeconds:  0
         StartTime:  2009-02-09T12:13:55Z       
          StopTime:  2009-02-09T12:32:36Z
      StartTimeUTC:  2009-02-09T12:13:55Z
       StopTimeUTC:  2009-02-09T12:32:36Z    
    StartTimeEpoch:  1234181635  
     StopTimeEpoch:  1234182756
       ExecutingCE:  test03.egee.cesga.es:2119/jobmanager-lcgsge-ngies                                             
          MemoryReal:  NULL
     MemoryVirtual:  NULL
       SpecInt2000:  1700
     SpecFloat2000:  1714
         EventDate:  2009-02-09
         EventTime:  2009-02-10
   MeasurementDate:  12:32:36  
   MeasurementTime:  05:23:11
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Data collection
Data is grouped by:
• Site
• VO
• Month
• Year

• LcgRecords: 330,015,272 records
• SumCPU: 75,867 records
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Data collection: table

+---------------+---------------+------+-----+---------+-------+
| Field         | Type          | Null | Key | Default | Extra |
+---------------+---------------+------+-----+---------+-------+
| ExecutingSite | varchar(50)   |      | PRI |         |       |
| LCGUserVO     | varchar(255)  |      | PRI |         |       |
| Njobs         | int(11)       | YES  |     | NULL    |       |
| SumCPU        | decimal(10,0) | YES  |     | NULL    |       |
| NormSumCPU    | decimal(10,0) | YES  |     | NULL    |       |
| SumWCT        | decimal(10,0) | YES  |     | NULL    |       |
| NormSumWCT    | decimal(10,0) | YES  |     | NULL    |       |
| Month         | int(11)       |      | PRI | 0       |       |
| Year          | int(11)       |      | PRI | 0       |       |
| RecordStart   | date          | YES  |     | NULL    |       |
| RecordEnd     | date          | YES  |     | NULL    |       |
+---------------+---------------+------+-----+---------+-------+

ExecutingSite: SITENAME
    LCGUserVO: VONAME
        Njobs: 11706
       SumCPU: 168
   NormSumCPU: 64
       SumWCT: 609
   NormSumWCT: 232
        Month: 5
         Year: 2009
  RecordStart: 2009-05-01
    RecordEnd: 2009-05-31
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EGEE/WLCG
Accounting Portal

http://www3.egee.cesga.es/gridsite/accounting/CESGA/egee_view.php
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Accounting Portal
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Accounting Portal: main statistics

• Number of jobs
• (No-)Normalized used CPU time
• (No-)Normalized waiting time
• Global efficiency

• Accumulated graphs
• Gantt charts
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CPU Normalization
• Each site publishes a GlueHostBenchmarkSI00GlueHostBenchmarkSI00
• Homogeneous Sites:

– No problem
• Heterogeneous Sites:

– Configure the values of usage scaling in each node to set weights to each node
• Problems:

– Usually, the sites don’t take care about whether the SpecInt2000 is correct or they 
don’t establish the usage scaling factors

– Now SpecInt2006
• Formula:

                                                   GlueHostBenchmarkSI00
    Normalised_Cpu_Time =   ---------------------------------------   * Base_Cpu_Time
                                                         SI2000_Reference
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Accounting Portal: Examples 
I
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Accounting Portal: Examples II
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Accounting Portal: Examples III



Accounting & monitoring. Grids & e-Science Santander 2009 48

Enabling Grids for E-sciencE

EGEE-III INFSO-RI-222667 

Accounting Portal: Examples IV
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Accounting Portal: Active VOs
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Accounting Portal: By Speciality
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Accounting Portal: More active VOs



Accounting & monitoring. Grids & e-Science Santander 2009 52

Enabling Grids for E-sciencE

EGEE-III INFSO-RI-222667 

Accounting Portal: User View
• The User View allows any user to see the distribution of his/her jobs 

between ROCs and sites and the CPU, WCT and normalized CPU time 
consumed in each site/ROC.

• It is possible to make the association between an old user certificate and 
the new user certificate.
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Accounting Portal: Site Admin
• The Site Admin View shows the contribution of each of the Top 10 Users 

that executed jobs in the site and the average WCT for all jobs belonging to 
each User,...

• Also, it is possible to see the accounting per Top User just clicking on its 
name.
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Accounting Portal: Member View

• The VO Member view show an overview of the status of the VO at a lower 
level of detail than the global view. 
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Accounting Portal: Manager View

• The VO manager view allows to see the Top 10 User ordered by #jobs, 
CPU,.. and displayed at the global level or at the ROC level. 
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Summary: 
Multi – level - monitoring
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