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Preliminaries

® | |GO Data Grid (LDG) evolves constantly
® These notes detail LDG as it is today

® This will denote a planned enhancement
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Preliminaries

A “Tip” indicates a suggestion that is not
strictly necessary, but will make life easier!

-
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Why the LDG?

® Petabytes of LIGO,Virgo, GEO data

® 20,000+ computing cores

® Dedicated to GWV data analysis

® Software stacks tuned for GWV data analysis

® Support by both scientists and admins
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LDG Overview

Begin with a global overview of the
LIGO Data Grid...
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Linux Clusters

® Maximize computing
power for $

® Flexible platform for
scientific computing
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Reference Operating

Systems
e LDG standardized on two Linux flavors ‘@ > C=ntO=
|. Cent OS 5.3 " P
2. Debian 5 (Lenny) @
® Soon upgrade to new references debian
|. Scientific Linux 6 ' e tiro

2. Debian 6 (Squeeze) T A
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Tip

Develop on a LDG reference OS
* Minimize version incompatibilities
* Maximize help from other scientists
* Save you time

e (Get more science done
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Tip -

* Use Linux or Mac OS X for your
workstation or laptop

e Do NOT use Microsoft Windows

* access tools not well supported

* can be done but will be painful

* No serious LIGO data analysis is done on
Windows

Wednesday, August 3, 2011



“Pleasantly Parallel”

® “Embarrassingly parallel”
® High Throughput Computing (HTC)
® No fast interconnects on clusters

® (no Infiniband or similar)

Condor

High Throughput Computing
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Single Threaded

® Most codes run single threaded

® Parallelize across data (in time)

e little MPl or OpenMP

® Some groups using multi-threaded codes

® all threads within one node
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x86-64

® still some 32 bit

® mixture of AMD and Intel hardware

(intel)’ f ‘

Xeon® 5600
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® very fast FFTs, quite useful for GWV analysis
® available on two (2) clusters

® expect GPUs to be standard soon on LDG

The Future

NEXT EXIT N
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Condor

High Throughput Computing

® All LDG clusters use Condor

® Submission and management of data
analysis jobs and workflows

® High Throughput Computing environment

® Much more about Condor later
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LDG Sites (Europe)
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LDG Sites

® (Classified by the amount and types of
available data...
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LIGO Data

® Sampling rate is 16 KHz

® Thousands of “channels” recorded
® data channels
® environmental channels monitoring noise
® control channels

® Many channels sampled at lower rate
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LIGO Data

® Channels saved in
structure called
“frames’’

® Frame formatis
standard for
community

® “Frame files’ when
saved to disk

® 1970130-vl in DCC
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LIGO Data

“Raw’” or full frame files

® contain ALL channels

® | |GO raw frames usually 32 seconds long
® rarely used for data analysis

® sometimes used for detector characterization

20
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LIGO Data

Level one (1) reduced data sets (RDS)
® about 10% of the channels
® used for data analysis and detector characterization

® | |GO RDS level one usually 64 seconds long

21
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LIGO Data

Gravitational wave strain or h(t) data channel
® calibrated strain

® used for most data analysis

® ||GO h(t) usually 128 seconds long

22
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LDG Sites

® Sites classified into “Tiers”
|. data available
2. support level
® Tier One (1)
e All LIGO data, All GEO data,Virgo h(t)
® Support all LIGO users
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LDG Sites

® Tier Two (2)
e All LIGO,Virgo h(t) data
® Some level one RDS data

® Support all LIGO users

® Tier Three (3)
® [imited sets of LIGO andVirgo h(t) data

® Support small groups of users

® usually focus on specific analysis

24
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LDG Sites

® Tier one (1) site: Caltech
® Tier two (2) sites:

o |HO, LLO,AEI, UWM, SYR
® Tier three (3) sites:

o MIT, Cardiff, Birmingham

® MIT transition to Tier 2 for aLIGO
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Caltech

® (California Institute of Technology
® Tier one (1) site
e All LIGO data

® Virgo strain channel h(t) data
® GEO data (all channels since June 201 |)

26
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Caltech

® 2730 cores
® |.6 PB storage (spinning disks)

® very large tape archive (many PB)

27
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LHO

® | |GO Hanford Observatory
® 2100 cores
® 340 TB disk (spinning)

® |arge tape archive

® LIGO Tier 2 site

28
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LLO

® | |GO Livingston Observatory
® 2020 cores

® 340 TB storage (spinning)

® |arge tape archive

® LIGO Tier 2 site

29
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MIT

BB Massachusetts
H I Institute of

® ~ 2000 cores fecnolosy
® ~ 300 TB storage

® Currently transitioning from Tier 3 to 2

® Plan to be full Tier 2 site for aLIGO

The Future

NEXT EXIT N
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AEl

® Albert Einstein Institute,
Hannover, Germany

® ATLAS cluster

e 7000 cores

® |.6 PB storage (spinning)

® 264 GPUs (C2050 and C1060)
® GEOTier | site (all GEO data)
® LIGOTier 2 site

31
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® University of
Wisconsin-Milwaukee

® 3440 cores

® 500 TB storage
(spinning)
® LIGO Tier 2 site

32
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SYR

® Syracuse University

® 2380 cores

® 480 TB storage
(spinning)
® |70 GPUs

® currently

transitioning from
Tier 3 to Tier 2

33
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- CARDIFF
C d rd I ff UNIVERSITY

PRIFYSGOL

(ARRDY

® Cardiff University in Wales, UK
® |80 cores

® 20 TB storage (spinning)
® ||IGOTier 3

® Development of pipelines for binary inspiral
and burst analysis

34
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F3'1 UNIVERSITYOF
BIRMINGHAM

s

Birmingham

® Birmingham University in UK
® 212 core
® |6 1B storage

® Tier 3 site

35
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{l68 LIGO Data Grid: LIGO Data ¢

€ 29 C [ https://www.lsc-group.phys.uwm.edu/Iscdatagrid/ RN §
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DASWG Usage Available Data Services Wiki P

Welcome to the LSC DataGrid

What i — . The LIGO Data Grid is the combination of LIGO Scientific Collaboration computational
at is LSC DataGrid? . . . .
Ciuster Usage anq data storage resources w1t|:1 grid computing middleware to create a coherent and
Available Data| | uniform LIGO data analysis environment. The graph on the top right shows the current
Service Details| | CPU usage across the six active centers across the world

Getting started?

How to get started

Instaii Data Grid ciient| | If you are new to the LSC DataGrid and need instructions for installing grid tools,
Getting Certificates| | getting a certificate, and requesting access to LSC resources then please see Getting

Renewing Certificates| | Started on the LSC DataGrid or click on "How to get started" on the navigation bar on )
Certificates in your| | the left. .

Certificates in Kevchain

Soon move to wiki.ligo.org/LDG BiEENIE

‘ NEXT EXIT N
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(".) Ganglia:: LIGO Data Grid Re

€ =25 C © watchtower.phys.uwm.edu/ganglia-webfrontend /?m=cpu_report&r=hour&s=descending&... S¢ | & <\

LSC

LIGO Data Grid Report for Fri, 29 Jul 2011 02:22:43 -0500

(Get Fresh Data)

Last | hour &

Sorted | descending

|
J

)
LIGO Data Grid > L --Choose a Source +

|
J

LIGO Data Grid (7 sources) (e view)
CPUs Total: 23524 | Hosts up: 3996 | Hosts down: 9

LIGO Data Grid CPU last hour
100 £
80

60
40

20
0

S — -

Percent

01: 40

B User CPU O Nice CPU
[0 Idle CPU

02: 00 02: 20
B System CPU 0O WAIT CPU

LIGO Data Grid Memory last hour

40 T
30T
20T
10 T
0

Bytes

01: 40
B Memory Shared

02: 00 02: 20

B Memory Cached
B Memory Swapped

B Memory Used
O Memory Buffered
B Total In-Core Memory

Avg Load (15, 5, 1m):
97%, 96%, 96%

C

d

37

I

Wednesday, August 3, 2011



“Korean LDG Sites

® Ongoing effort to add KISTI and NIMS
o KISTI GSDC:
® ~ 300 cores (some shared)
® |00 TB storage (h(t) and level 1 RDS)
® See presentation by Beobkyun Kim
e NIMS:
® ~ 200 cores (shared)
® ~ 40TB storage

38
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Accessing LDG

How does one actually access the
LDG?

39




Accessing LDG

® First join LIGO Scientific Collaboration (LSC)
® Groups join LSC, not individuals

® Principal Investigator (Pl) manages membership
® Senior members must petition to join LSC

® Post-docs & graduate students managed by Pl

40
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€& = C {5 https://roster.ligo.org/roster.php?do=roster&search=group&target=57

41 LIGO Scientific Collaboratior

A AN

Q

LIGO Scientific Collaboration

HeeSuk Cho
Taeyoung Ha
Haengiin |ang

® = Principal Investigator

LSC - KCGWG - Pusan National University
LSC - KGWG - National Institute of Mathematical Sciences
LSC - KCWG - Korea Institute of Science and Tech Information

® = Council Mé¢

heesuk.cho@ligo.org

taeyoung.ha@ligo.org
haengjin.jang@ligo.org
gungwon.kang@ligo.org
beob-kyun.kKim@ligo.org
chunglee.kim@ligo.org
kyungmin.kim@ligo.org
yongbum.kim@ligo.org
young-min.kim@ligo.org
seokmyun.kwon@ligo.org

chang-hwan.lee@ligo.orq

hyunkyu.lee@ligo.org
hyung-mok.lee@ligo.orqg
sooil.lim@ligo.org
john.oh@ligo.org

sanghoon.oh@ligo.org
edwin.son@ligo.org
heejun.yoon@ligo.orq

® Gungwon Kang LSC - KCGWG - Korea Institute of Science and Tech Information
Beob-Kyun Kim LSC - KCWG - Korea Institute of Science and Tech Information
Chunglee Kim LSC - KGWG - Lund University
Kyungmin Kim LSC - KGWG - Hanyang University
Yong Bum Kim LSC - KGWG - Seoul National University
Young-Min Kim LSC - KGWG - Pusan National University
Seok Myun Kwon  Support - KCWG - Korea Institute of Science and Tech Information
Chang-Hwan Lee LSC - KGWG - Pusan National University
Hyun Kyu Lee LSC - KGWG - Hanyang University
® ® Hyung-Mok Lee LSC - KCGWG - Seoul National University
Sooil Lim LSC - KGWG - Seoul National University
John Oh LSC - KGWG - National Institute of Mathematical Sciences
SangHoon Oh LSC - KCWG - National Institute of Mathematical Sciences
Edwin Jaeju Son LSC - KCWG - National Institute of Mathematical Sciences
Heejun Yoon LSC - KCGWG - Korea Institute of Science and Tech Information
C J

41
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41 LIGO Scientific Collaboratio:

€ = C G https://roster.ligo.org/roster.php?do=roster&search=group&target=14 sl %

Q

LIGO Scientific Collaboration

® = Principal Investigator ® = Council Member

Kazuhiro Agatsuma
Tomotada Akutsu
® ® Masa-Katsu Fujimoto

® Kazuhiro Hayama
Kiwamu lzumi
Seiji Kawamura
Osamu Miyakawa
Takumi Mori
Erina Nishida
Atsushi Nishizawa
Shuichi Sato
Daisuke Tatsumi
Akitoshi Ueda

LSC - NAQJ-TAMA
LSC - NAQJ-TAMA
LSC - NAQJ-TAMA
LSC - NAQJ-TAMA
LSC - NAQJ-TAMA
LSC - NAOJ-TAMA
LSC - NAQJ-TAMA
LSC - NAOJ-TAMA
LSC - NAQJ-TAMA
LSC - NAOQJ-TAMA
LSC - NAQJ-TAMA
LSC - NAOJ-TAMA
LSC - NAQJ-TAMA

kKazuhiro.agatsuma@ligo.orq

tomotada.akutsu@ligo.org

masa-katsu.fujimoto@ligo.org

kazuhiro.hayama@ligo.org

Kiwamu.izumi@ligo.org

seiji.kawamura@ligo.org

osamu.miyakawa@ligo.orq

takumi.mori@ligo.org

erina.nishida@ligo.org

atsushi.nishizawa@ligo.org

shuichi.sato@ligo.org
daisuke.tatsumi@ligo.org

akitoshi.ueda@ligo.org

+81 (422) 34 3625

+81 (422) 34 3662
+81 (422) 34 3622
+81 (422) 343662

+81 (0422) 343626
+81(4) 7136 5177
+81(578) 85 9617
+81 (422) 343626

+81 (422) 34 3626
+81 (075) 7537063
+81 (422) 34 3662
+81 (422) 34 3620
+81(422) 343769

**NOTE** If you are not currently listed in the LSC Directory Services and believe that you should be, please contact your Institution's Pl or the LSC

Spokesperson.

opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the
views of the National Science Foundation.
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% LIGO Scientific Collaboratic

€ > C O https://roster.ligo.org/roster.php?do=roster&search=group&target=56 kAN {
® = Principal Investigator ® = Council Member

® ® Junwei Cao LSC - Tsinghua University junwei.cao@ligo.org +86 (10) 627 72260
Wei Chen LSC - Tsinghua University wei.chen@ligo.org +86 (010) 62797752
Zhihui Du LSC - Tsinghua University zhihui.du@ligo.org +86 (10) 62782530
Yuan Liu LSC - Tsinghua University yuan.liu@ligo.org +86 (10) 62782530
Yuxin Wan LSC - Tsinghua University yuxin.wan@ligo.org +86 (10) 62797752
Xiaoge Wang LSC - Tsinghua University xiaoge.wang@ligo.org +86 (10) 62771796
Fan Zhang LSC - Tsinghua University fan.zhang@ligo.orq +86 (10) 62797752

**NOTE** If you are not currently listed in the LSC Directory Services and believe that you should be, please contact your Institution's Pl or the LSC
Spokesperson.

LICO Directory Services and Authentication & Authorization Services Infrastructure are supported by the National Science Foundation. Any
opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the
views of the National Science Foundation.

LIGO

43
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% LIGO Scientific Collaboratic

€ 2 C O https://roster.ligo.org/roster.php?do=roster&search=group&target=62 kdl Y €
® = Principal Investigator ® = Council Member

® ® Shiuh Chao LSC - National Tsing Hua University shiuh.chao@ligo.orqg +886 (3) 5731151

**NOTE** If you are not currently listed in the LSC Directory Services and believe that you should be, please contact your Institution's Pl or the LSC
Spokesperson.

LICO Directory Services and Authentication & Authorization Services Infrastructure are supported by the National Science Foundation. Any
opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the
views of the National Science Foundation.

LIGO

44
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@LIGO.ORG

® Each LIGO member receives @QLIGO.ORG
electronic identity

® Also known as “Albert Einstein identity”

® albert.einstein@LIGO.ORG

45
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mailto:albert.einstein@LIGO.ORG
mailto:albert.einstein@LIGO.ORG

@LIGO.ORG

® Used to access all LIGO web pages

® Email address (forwards to other email)

Mozilla Firefox

2 Authentication Required \ ""
l"' . | \
& Loadil A username and password are being requested by
| https://login.ligo.org. The site says: "This content is

viewable by only LICO/Virgo personnel and authorized
guests. Please enter your LIGO Directory name, e.q.
albert.einstein, and password...”

User Name: scott.koranda

Password:

~ Cancel ) [ OK
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@LIGO.ORG

%+ my Ligo

€ - C [ https://my.ligo.org

W A

Please Sign In

LIGO Email Address:

Password:

@ LIGO.ORG

(Forgot Your Password?)

| L H 1
( Login )

News Support

Sign Up!

Individuals affiliated with LIGO through the LIGO Scientific
Collaboration, the LIGO Laboratory, the Virgo Collaboration or the NSF
are eligible to apply for an account to access LIGO Scientific resources.
(‘Sign Up )

S

LICO Directory Services and Authentication & Authorization Services Infrastructure are supported by the National Science Foundation. Any
opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the
views of the National Science Foundation.

LIGO
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LIGO Roster

% 1 LIGO Scientific Collaboratic

€ 5 C [ https://roster.ligo.org/roster.php ok \D X
M
LIGO Scientific Collaboration DIRECTORY Search the Directory |
Search on any of the following fields: This directory now displays all individuals who have LIGO.ORG
accounts used to access LIGO resources. This includes Virgo and
: ( e ) LICO Lab individuals who are not members of the LSC.
Member Name: ( submit )
Please visit my Ligo to update your contact information or
-=or-- handle any group management.
LSC Group: | --Please Select-~- + ] (submit)
--or -- LSC Committees and Working Groups
Institution (Federated LSC Groups): LIGO Laboratory | Virgo Collaboration | GEO 600
A) [ e )

. --Please Select-- v | ( submit )
- or QR
Select Views:

() Council Members

OPIs

(*)View the entire Directory
( submit ) A

48
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Electronic ldentities

* In future use existing campus/institute credential to access LDG
* Leverage “SAML Federated Identities”

e US:InCommon/Internet2

* Japan: GakuNin

e UK:Access Management Federation For Education and Research

* Germany: DFN-AAI

* ltaly:IDEM

* France: Fédération Education-Recherche

¢ |s there a Korean SAML federation?

The Future

NEXT EXIT N
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(",) LIGO Data Grid: Getting Star

€ 25 C [ https://www.lsc-group.phys.uwm.edu/Iscdatagrid/doc/gettingstarted.html| kAN §

60 Data Grid

LSC Data Grid CPU last day

™y 00: 00 The 13 00
O Nice U B Systen CPU [ MALIT OPU

"
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DASWG Usage Available Data Services Wiki

What is LSC DataGrid?

Cluster Usage
Available Data
Service Details

How to get started
Install Data Grid Client
Getting Certificates
Renewing Certificates
Certificates in your
Browser

Certificates in Keychain
Account Request

N AN ~—

The following five steps are the basic steps required in order to "get started", as a
user, on the LSC DataGrid.

1. Install the LSC DataGrid Client package: In order to connect to the LSC
DataGrid clusters the client tools need to be installed. Installation instructions, for

2. Get a certificate: To use the tools in the LSC DataGrid Client package to connect
to LSC resources you will need a Personal X.509 Grid Certificate, from DOEgrids
or another appropriate certificate authority, for authentication. Instructions for

process your request.

3. Request accounts: Accounts on LSC systems can be requested at:

LIGO Scientific Collaboration Virtual Organization Computer Resource
Request Form

50
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(",) LIGO Data Grid: Getting Star

€ 25 C [ https://www.lsc-group.phys.uwm.edu/Iscdatagrid/doc/gettingstarted.html| kAN §

J ]} " ! | LSC Data Grid CPU last day
* u i o
e - F 3
“460 PData Grid & EE
_ B User (Puml:o]oh:on ou B 9,-?:.12: @ AT CPU
0 1dle U
DASWG Usage Available Data Services Wiki
The foIlowm MEnSAORE required in order to "get started”, as a

user 1sc DataGrld

What is LSC DataGrid? 1 Install the LSC DataGrid Client package % order to connect to the LSC
Ciuster Usage| [%  DataGrid clusters the client tools need to be i ipstalled. Installation instructions, for
Availabie Data ‘;_varlous supported platforms, can be foun gere,
Service Details h
0SG 2. Get a CeFtifleatesFouse e tsdls in the LSC DataGrid Client package to connect
— to LSC resources you quI need a Personal X.509 Grid Certificate, from DOEgrids
W or another appropriate certificate authority, for authentication. Instructions for
How to get started obtaining such credentials can be found here. It will take 24 to 48 hours to
Install Data Grid Client process your request.

Getting Certificates
Renewing Certificates
Certificates in your
PP Kir%vr::e; LIGO Scientific Collaboration Virtual Organization Computer Resource
L : ALl Request Form

Account Req uest

N AN s

3. Request accounts: Accounts on LSC systems can be requested at:

51
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LDG Client

® Software tools needed to connect to LDG
® Supported on:
® Mac OS X 10.5and 10.6
® Linux:
® CentOS 5.3
® Debian Lenny
® Debian Squeeze

e Ubuntu 10.04, 10.10, 11.04

® Windows (sort of...via Java based tool)

52
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LDG Client

® |nstallation is easy, using native packages

® Disk image for Mac

® Repositories for Linux

skoranda@agarlic: ~

skoranda@garlic:~$ sudo aptitude install ldg-client

Wednesday, August 3, 2011



(",) LIGO Data Grid: Getting Star

€ 25 C [ https://www.lsc-group.phys.uwm.edu/Iscdatagrid/doc/gettingstarted.html|

60 Data Grid

DASWG Usage Available Data Services Wiki

What is LSC DataGrid?
Cluster Usage
Available Data

Service Details| 4 o~

How to get started
Install Data Grid Client
Getting Certificates
Renewing Certificates
Certificates in your
Browser

Certificates in Keychain
Account Request

N AN s

RGN |
r
LSC Data Grid CPU last day
i w
£
e L R L G
0 1dle OV
The following five steps are the basic steps required in order to "get started", as a
user, on the LSC DataGrid.
1. Install the LSC DataGrid Client package: In order to connect to the LSC
DataGrld clusters the client tools need to be installed. Installation instructions, for
process your request.
3. Request accounts: Accounts on LSC systems can be requested at:
LIGO Scientific Collaboration Virtual Organization Computer Resource A
Request Form v
4
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Grid Credential

® Two parts
|. X.509 certificate

2. Matching private key

® Simple text files you keep on your laptop

55
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Private Key

® |t’s a secret!

® Must keep it secure

e UNIX file requirements
® file permissions 0600

® owned by user

56
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skoranda@garlic: ~

skoranda@garlic:~$ cat .globus/userkey.pem

Proc-Type: 4,ENCRYPTED
DEK-Info: DES-EDE3-CBC,954CA7ACDD649457

KWvmO5n5a9gpRb5Cw4 JR1ZHURFzNVPe3mcuYEtVEZ2EcOQ0KcUFhD8z7eATc@13alWg
IBZ3PzZGFecO9EVbTf7HPb24chgWg8k(Q2rdK/SH10sV1yYv8TVDz5UzBsmdOkSMvE
XpNRrakug@yN3r1bPnhOnDOMAG jeF /HRIFWEA4dUy86ZMYNyax8HrTOhjdGy TBWT
OWROSuwDRuea+Ng7NhfULKNpCFt9+c/I8IPQedko81LrELfFUNuWgS3LWIeYKoE/
EIQxpSJ1gznnbpR1cVAtxb1GI95VAShekNFODMKDWNhE 7rG+60/DNG7xboH7yBTo
513yowsMoTD7aBvRpgVz+YF8ubRApEJRGF sXDDx891G00ZkSHWWh1 /nQ2NKQ@9Aw
symk5zELUK@4m3aV44jmS+SF5/xvzjDDSEQdRrGRyDpHfvTOZSRINZ+Tg7f4Q31IK
c8mLVsbewnNJkSF+ws2NKGyggul.gVLA4u750718RroEmgIMRRZ fCjjCalHjDr+ud
d2PPTvecmmY fdOUpF4CrUfJhIF2ysHe+0Qbz/JAyQqdRObTBUTESWFMPQrqt4DGK
LzjKLMQgqHDOWL S6JSgV2u6j/NmRm]J7SOfPBVRVYGgcl31/wz/z/yl tUAyFpgEn
CQ1y3yp95FnEMVBWImFUsZbmx70yA2gIMYIS1zNz62wQLC/4UgGd5I9s58ZdNVS7
cRhx1dTJSOgmTE41ZUSctG+e0jGlFgN7IjID66kDvgvDO0o3xXYudmbl+7014nsEa
1Ln9JQXTIUscwSCajrWI/uhZ6@7GBjvI)IrM/7mAxknf2gY4KnoQr/910ySyPo9K4Z
UfAzLhYFErXMWU3NN+7g/pzjYuw2DBECbO5r16jPY14Q1Q7UUc41115dPrueffHI
GSonh2PT11pHoUzgWAoLnwo jR6SXFEGa+Dx/FIY/1elL4K+1kHoHwHkj/ZXQEPFm1
B2ywPrJQNJgeVcU8Yz5rriWhLQIFKuzkIKrfRarf1NL3KnjOPd4Wml rnFORtTdYtk
+LaQPxAjXhaDYIimh57kDtapgj9+J)rSoyWOEU360n4LT/pOhl16FOWkpcxvoooA7E
8riMKa@Plyrlv+fessrUvMkX4oH3a/UKFprAmhyXQgxJ5+YQuA2Jojpuds/vOL7r
Uf41382Q054z1bMqsFAdIU/GxOF 8WxagPqoYWO3MQttQk3YD1I8N3gA==

skoranda@garlic:~$ ||
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Private Key

® Kept secret by encrypting it on disk
® Need a passphrase to decrypt and use it
® Do NOT share your passphrase!

® More on passphrase later...
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X.509 Certificate

® NOT a secret
® Public document
® 3 important parts
|. Name
2. Public key (matched to your private key)

3. Signature of Certificate Authority (CA)
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X.509 certificate

e UNIX file requirements
® file permissions 0644

® owned by user
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X.509 Certificate

® |st important partis Name
® “Distinguished Name” or DN
® Also called “Subject” of certificate

® Unique name for you across all grids!

/C=KR/0=KISTI/O=GRID/O=Hanyang University/CN=73433894 Kyungmin Kim

61
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X.509 certificate

® Ind important part is public key
® Used with matching private key

® Almost never need to know about this part

62
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X.509 certificate

® 3rd important part is digital signature of
certificate authority (CA)

® Binds together name/Subject/DN with the
public key

® CA asserts that person with Subject is the
holder of the public key
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skoranda@garlic: ~

skoranda@garlic:~$ cat .globus/usercert.pem

MIIELzCCAxegAwIBAGIDANLAMADGCSGGSIb3DQEBBQUAMGkXEZzARBgoJkialk/Is
ZAEZF gNvemexGDAWBgoJkiaJk/IsZAEZFghETOVHcm kczEgMB4GATUECXMXQ2Vy
dGLmaWNhdGUgQXV@aGOyaXRpZXMxF jAUBgNVBAMTDURPRUdyaWRzIENBIDEWHhCN
MTEwMj IyMDQ@ONzI 3WhcNMT IwMj IyMDQONZI 3WBFMRMWEQYKCZ ImiZPyL GQBGRYD
b3JnMRgwFgYKCZImiZPyLGQBGRYIZGI1Z3JpZHMxDzANBGNVBASTB1B1b3BsZTEd
MBsGATUEAXMUUZNvdHQgS 29y YWSkYSAYMTIO0DgwggE iMABGCSqGSIb3DQEBAQUA
A41IBDwAwggEKA0OIBAQDVQ1bdL cLgSmlwEMhDPPIgedpukxFAWIzCImd/BTMS1iayw
G6ZRDKsEQag2sYA9gfwOoPUWXHx2eXOUKJuyt90kIqgRUOKtnAIpcc09suHMdzoP
yXUhXuENDgIWvtpV3jZxb@u7FVIFn+EQT4Fa@mNbdEN7bF/T414g5nDUINVOCOGE0
cPCnSMCFLWF rGPa9@F JWnG 1L FWWQWPOWWAM796sywPr(68S/Q1]8kbrnYpPCS51rey
6BwryWo46+/JdA3uDDf6kukeGMeOmQNRwv 1 tnPkwekIEb+78Wy90fcuci9sEIuzk
8USEozielnZe5gScT3DfzK4A jRvIWkurhfGWYVOpOAgMBAAGjgekwgeYWEQYJYIZI
AYb4QgEBBAQDAgXgMA4GA1UdDWEB /WQEAWIE8S8DAZBgNVHSAEL zAtMAGGCyqGSIb3
TAMHAQMBMAWGC1GGSIb3TAUCAGEWDGYMKoZ ThvdMBQIDAGEBMD4GA1UAHWQ3MDUW
M6AX0C+GLWhAdHAGLY9 crwuZGO1Z3JpZHMub3InLzF jM2YyY2E4LZF jM2YyY2E4
LmNybDAOBgNVHREEITAfgR1za29yYWSkYUBncmF2aXR5LnBoeXMudXdtLmVkdTAf
BgNVHSME GDAWgBTKGROS jm6k0F 1C1DEOCNVZ jRENXTANBgkghki GOWOBAQUFAAOC
AQEAGVPNTZSZNzQSIhPmL7rY2ENUWSMI+sKnbUZOcL71kofwFm/T83ShXjb6fhlg
1INSKesQRkHFvYr+wIPHp8B38TFROQYVeu+jdkiwdnX89%kewwlavzNyEBkv45ZrDg
1hP5ADd1Hdg4YZEVZTXVVSAwW+WNLGC4r9umTvPKrt(C8KBKb318yPm93191+Jy0SU
yogUGWj+xAgbchebkhLiyQ31VOwnpdnxX1umd@QJajuKuDHY+QvrEf5jvxJ1Gms0
80zhVgzuPbUSLL5m3w+nk401orPZGW8NuPKKHEOX+YkFA9I070Uu41nCns@T8scu
Qlg41dhZCYX5bsjLzm0/IhbBrg==

skoranda@garlic:~$
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skoranda@agarlic: ~
skoranda@garlic:~$ openssl x509 -noout -text -in .globus/usercert.pem
Certificate:
Data:
Version: 3 (0x2)
Serial Number: 53981 (@xd2dd)
Signature Algorithm: shalWithRSAEncryption
Issuer: DC=org, DC=DOEGrids, OU=Certificate Authorities, CN=DOEGrids CA 1
Validity
Not Before: Feb 22 04:47:27 2011 GMT
Not After : Feb 22 04:47:27 2012 GMT
Subject: DC=org, DC=doegrids, OU=People, (N=Scott Koranda 212488
Subject Public Key Info:
Public Key Algorithm: rsaEncryption
RSA Public Key: (2048 bit)
Modulus (2048 bit):
00:ef:43:56: dd
f2:2a:79:da:
33:39:89:ac:
80:3d:81:

3

:10:c8:43:3c:
c2 26 67:7f:05:
:a8:36:b1:
.76. :7d:14:28:
02:29:71:
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81:
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ee:
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SRIRESASRIEAT &S
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EhERSERBLEE
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skoranda@agarlic: ~
skoranda@garlic:~$ openssl x509 -noout -text -in .globus/usercert.pem
Certificate:
Data:

Version: 3 (0x2)

Serial Number: 53981 (@xd2dd)

Signature Algorithm: shalWithRSAEncryption

Issuer: DC=org, DC=DOEGrids, OU=Certificate Authorities, CN=DOEGrids CA 1

Validity

Not Before: Feb 22 04:47:27 2011 GMT

w A‘:&nn 3 CAln ?7 m 4'7 77 ‘)(A‘l? C\ﬂ"

SubJect DC-org, DC-doegr1ds, OU=People, (N=Scott Koranda 212488
JUUJCLL rUULLL ncy LHIU

Public Key Algorithm: rsaEncryption

RSA Public Key: (2048 bit)

Modulus (2048 bit):
00:ef:43:56: dd
f2:2a:79:da:
33:39:89:ac:
80:3d:81:

:10:c8:43:3c:
2 26:67:7f:05:

:39:a8:36:b1:
.76. :7d:14:28:
02:29:71:
rel: :
81:
f4:

A B
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skoranda@agarlic: ~
skoranda@garlic:~$ openssl x509 -noout -text -in .globus/usercert.pem
Certificate:
Data:
Version: 3 (0x2)
Serial Number: 53981 (@xd2dd)
Signature Algorithm: shalWithRSAEncryption
Issuer: DC=org, DC=DOEGrids, OU=Certificate Authorities, CN=DOEGrids CA 1
Validity
Not Before: Feb 22 04:47:27 2011 GMT
Not After : Feb 22 04:47:27 2012 GMT
Subject: DC=org, DC=doegrids, OU=People, (N=Scott Koranda 212488
Subject Public Key Info:
Public Key Alaopithm: psaEncmmiion
RSA Public Key: (2048 bit)
Modulus (2048 bit):
00:ef:43:56: dd
f2:2a:79:da:
33:39:89:ac:
80:3d:81:

:10:c8:43:3c:
2 26:67:7f:05:

:39:a8:36:b1:
:7d:14:28:
:02:29:71:
el:0d:0Qe:
81:67:f8:
:f4:f8:d7:
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skoranda@garlic: ~

X509v3 Certificate Policies:

X509v3 CRL Distribution Points:
URI:http://crl.doegrids.org/1c3f2ca8/1c3f2ca8.crl

X5@9v3 Subject Alternative Name:
email : skoranda@gravity.phys.uwm.edu

X509v3 Authority Key Identifier:
keyid:CA:19:1D:12:8E:6E:A4:38:5D:42:D4:31:0E:08:DB:D9:8D:17:0D:5D

Signature Algorithm: shalWithRSAEncryption
1a:f3:cd:4d:94:99:37:3d:12:22:13:e6:2f:ba: d
c3:93:08:fa:c2:a7:6d:46:4e:70:be:f5:92:87:
f3:74: al Se:36:fa:7e:1d:60:94:d4:8a:7a:c4:

62 b :f1:e9:f0:1d: fc: 4c 54 74: 41 85 5

4 91 eb: f@
13

N *h

?@?%égﬁfs
$%%%@%@888

8@!—‘019(\

i

 AEOERGSER
TE2588
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g$§§§?$%3g
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&&ast:%g%

e5 Ze e2 59 c2: 9e cd 13:
:85:f9:6e:c8:cb:ce:63:bf:

1c:4d:17:;
f2:c7:2e:; 42 5
22:16:cl:ae

skoranda@garlic:~$ ||
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skoranda@garlic: ~

X509v3 Certificate Policies:

X509v3 CRL Distribution Points:
URI:http://crl.doegrids.org/1c3f2ca8/1c3f2ca8.crl

X5@9v3 Subject Alternative Name:
email : skoranda@gravity.phys.uwm.edu

X5@9v3 Authority Key Identifier:
keyid:CA:19:1D:12:8E:6E:A4:38:5D:42:D4:31:0E:08:DB:D9:8D:17:0D:5D

Signature Algorithm: shalWithRSAEncryption
1la:f3:cd:4d:94:99:37:3d:12:22:13:e6:2f:ba:d8:
c3:93:08:fa:cZ:a7:6d:46:4e:70:be:f5:92:87 fO

= N -h

c8.e4.94.ca.88.14:
e2.c9:0d:f5:54:ec:27:
:8a:b8:31:d8:f9:0b:eb:
c:el1:56:0c:ee:3d:b5:3c:
b3 d9:19:6f:0d:b8:f2:04:
:e5:2e:e2:59:¢c2:9e:cd:13:
:85:f9:6e:c8:cb:ce:63:bf:

@%%%3???33
N O 9?>!? §§; t&i ‘h
= 00 N

:Eg SR UNeN
~NWO NN O 0o

BAJTITRGL
RICEINLE

Wweo N

f2:¢c7:2e:42:
22:16:cl:ae
skoranda@garlic:~$
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X.509 Certificate

® CA must verify your identity at time you
request the certificate

® Without a strong verification process the
CA cannot be trusted
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Third Party Irust Model




Third Party Irust Model
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Third Party Irust Model
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Third Party Irust Model
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“a random string”
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“XYME/BWGIWG”

/Y

-

D
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“XYME78WGIWG”

/Y

-

D
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- XYMT8WGIWG”
&

/Y

. :

P=1
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“a random string”

/Y

-

D
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/Y

>

v

“a random string”

69

Wednesday, August 3, 2011




“a random string”

* Only the matching private key
could have decrypted string

* Holder of private key assumed to
n be owner of public key
* Public key is on certificate

D

e Certificate has name on it
* |dentity is established

69
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Obtaining X.509 cert

® Korean researchers

® KISTI Grid Certificate Authority

® http://ca.gridcenter.or.kr/
® Most countries have recognized CA
® |nternational Grid Trust Federation

® www.igtf.net

70
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http://ca.gridcenter.or.kr/
http://ca.gridcenter.or.kr/
http://www.igtf.net
http://www.igtf.net

Obtaining X.509 cert

800 / (_)KISTI Grid Certificate Autho

€& - C () cagridcenter.or.kr o

KISTI Grid Certificate Authority

¢ Home

e CA Certificates

Introduction
Welcome to KISTI Grid Certificate Authrity web site.

¢ Documents , e . :
KISTI Grid Certificate Authority is operated by the Grid Technology Research Team of KISTI (Korea

o CP/CPS
o Minimum CA Institute of Science and Technology Information).
Requirement

o Request Certificates The authority satisfies requirements from APGrid PMA.

o lssued Certificates Certificate issues by the KISTI Grid CA are compatible with the Globus Toolkit middleware.
¢ Contact Information

¢ Related Sites The public key cryptography is the basis of grid security architecture.

Certificate Authority(CA) is a mandatory componant of public key infrastructure(PKI).

Please read "Overview of the Grid Security Infrastructure" from Globus site.

Korea Institute of Science and Technology Information, Supercomputing Center
335 Gwahangno, Yuseong-gu, Daejeon, 305-806, Korea
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Obtain X.509 cert

(") KISTI Grid Certificate Autho

€ 2 C @ ca.gridcenter.or.kr/request/certificte_request.php kAN

¢ Home
¢ CA Certificates

¢ Documents

o CP/CPS
o Minimum CA
Requirement

¢ Request Certificates
¢ |ssued Certificates
¢ Contact Information

¢ Related Sites

KISTI Grid Certificate Authority
Request Certificate

Before requesting a certificate, please review KISTI Grid CA Operation document(MS PowerPoint file) to
know the procedure of being issued a certificate from KISTI Grid CA.

By requesting a certificate, you indicate that you accept the Certificate Policy and Certificate Practice

Statement and that you agree to the Subscriber Obligation specified in the document.

If you are ready to request your certificate, then follow the step by step instructions below:

Subscribers should have to enrolll to KISTI GRID CA to request grid certificates issued by KISTI GRID
CA.
Step 1. Enroll KISTI CA

1. Download KISTI Grid CA User Application Form. Fill out the subscription form.

""1 KISTI Grid CA User Application Form(pdf)

2. Interview with a RA with the application form. (RA contact information)
Provide the following information when interview with a RA:

o the application form
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Obtaining X.509 cert

(") KISTI Grid Certificate Autho

€ 29 C @ ca.gridcenter.or.kr/request/user_certificate.php

2
o

¢ Home
¢ CA Certificates

¢ Documents

o CP/CPS
o Minimum CA
Requirement

¢ Request Certificates
¢ |ssued Certificates
¢ Contact Information

¢ Related Sites

KISTI Grid Certificate Authority

Instruction for requesting an User Certificate

By requesting a certificate, you indicate that you accept the Certificate Policy and Certificate Practice
Statement and that you agree to the Subscriber Obligation specified in the document.

Step 1. Enroll KISTI CA
Before requesting user certificate from KISTI GRID CA, you are required to enroll KISTI GRID CA.
Step 2. On-line Certificate Request

Click here to request user certificate in the Online Request Service.
If you don't have a WACC in your browser, the access to the web page is not permitted.

Step 3. Download and Import Certificate

Once your certificate is issued, we'll publish it on the website and send out a confirmation to inform
your certificate is ready. You can simply download your certificate via the link provided in the e-
mail and import it into your browser.

Step 4. Export the Certificate

Refer to the following ppt files to know how to export certificate from the web browser.
User certificate export: user cert_export.ppt (Korean), user _cert_export.ppt (English)
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Obtaining X.509 cert

® First register with the CA and obtain PIN #
® Registration agent (RA) will verify your request
® May take a few days so start early!

® Will have certificate in your web browser

74
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® KISTI CA users:

® Use Microsoft Internet Explorer (IE) for this part

® |E is required at this time

75
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Obtaining X.509 cert

Must export certificate from browser

Follow instructions of CA

Export to a single PKCS #12 file
Not finished yet!

76




Obtaining X.509 cert

® Must export certificate from browser
® Follow instructions of CA
® Export to a single PKCS #12 file

® Not finished yet!

- INOt a format
grid tools like!

76
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Obtaining X.509 cert

Convert PKCS #12 file into two (2) files

First move PKCS #12 file from Windows
computer to Mac or Linux

Use OpenSSL to do the conversion

KISTI CA has nice instructions
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Obtaining X.509 cert

® [wo plain text files:
. $HOME/.globus/usercert.pem
2. $HOME/.globus/userkey.pem

® Make sure file ownership and permissions
correct
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N\ ™M

(",) LIGO Data Grid: Getting Star

€ 25 C [ https://www.lsc-group.phys.uwm.edu/Iscdatagrid/doc/gettingstarted.html| kAN §

LSC Data Grid CPU last day

"

' 1]
../'/’ ”r " “i " o0t
' S ) o o - ® |
~LIGO ] 2
— . sl
. ""’_,'/ a a rl & Lol
o o Thy 00: 00 The 13 00 g
B User CPU [ONice OU B Systen CPU [ MALIT U
0 1dle OU

DASWG Usage Available Data Services Wiki

The following five steps are the basic steps required in order to "get started", as a
user, on the LSC DataGrid.

What is LSC DataGrid? 1. Install the LSC DataGrid Client package: In order to connect to the LSC
Ciuster Usage DataGrid clusters the client tools need to be installed. Installation instructions, for
Avaiiabie Data various supported platforms, can be found here.

Service Details

0SG 2. Get a certificate: To use the tools in the LSC DataGrid Client package to connect

— to LSC resources you will need a Personal X.509 Grid Certificate, from DOEgrids
W or another appropriate certificate authority, for authentication. Instructions for

How to get started obtaining such credentials can be found here. It will take 24 to 48 hours to
Install Data Grid Client LrOCESSYOUT Tenuast.
Getting Certificates
Renewing Certificates
Certificates in your
Browser

Certificates in Keychain
Account Request

N AN ~—

. Request accounts: A"ounts on LSC systems can be requested at:

ek GO._Scienifit Collaboration Virtual Organization Computer Resource
Request Form

&4)(
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000 (",) LIGO VO Account Applicatic % \_

€« > C ‘ X https://voms.phys.uwm.edu/lams/account_form.shtml *} (&)
LIGO VO Computer Resource Request Form ~

(javascript should be enabled)

Personal Information

Full Name:

Institution: ‘ | "

Position: | undergraduate % |

Working Group: [ Inspiral %)

Phone:
Fax:(optional)
E-mail:
"~
. A
Site Access &
€ e IV
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Requesting Accounts

® Usually takes 2 to 3 days
® Admin from each site will notify by email

® Cannot apply until you have X.509/Grid
certificate first!
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Logging into LDG

|. Use grid cert to create “proxy certificate”

® temporary, time limited certificate

2. Use Grid-enabled OpenSSH to login

82
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skorand®@agarlic: ~

skoranda@garlic:~§ grid-proxy-init
Your identity: /DC=erg/DC=doegrids;OU=People/CN=Scott Koranda 212488
Enter GRID pass phrase for this identity:
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skoranda@agarlic: ~
skoranda@garlic:~$ grid-proxy-init
Your identity: /DC=org/DC=doegrids/OU=People/CN=Scott Koranda 212488
Enter GRID pass phrase for this identity:
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skoranda@agarlic: ~
skoranda@garlic:~$ _arid-proxy-init
| Your~1dentity: /DC=org/D(C=doegrids/Uu=People/(N=Scott Koranda 212488
4 Enter GRID pass phrase for this identity:
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skoranda@garlic: ~
skoranda@garlic:~$ grid-proxy-init
Your identity: /DC=org/DC=doegrids/OU=People/CN=Scott Koranda 212488
Enter GRID pass phrase for this identity:

Creating proxy
Your proxy is valid until: Fri Jul 29 09:23:42 2011

skoranda@garlic:~$
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skoranda@agarlic: ~
skoranda@garlic:~$ grid-proxy-init
Your identity: /DC=org/DC=doegrids/OU=People/CN=Scott Koranda 212488
Enter GRID pass phrase for this identity:
 Creating-proxy
o Your proxy is valid until: Fri Jul 29 09:23: 02 2011

Sil(()r'ca.-‘.:zg?g;i]"]»1.(: '“!;
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skoranda@garlic: ~
skoranda@garlic:~$ grid-proxy-init
Your identity: /DC=org/DC=doegrids/OU=People/CN=Scott Koranda 212488
Enter GRID pass phrase for this identity:
Creating proxy
Your proxy is valigd~“until: Fr1 Jul 29709:23:42 2011
skoranda@garlic:~$ grid-proxy-info -all
subject : /DC=org/2L=doegrids/OU=Pecsie/CN=Scott Koranda 212488/CN=9
37755397

issuer : /DC=org/DC=doegrids/OU=People/CN=Scott Koranda 212488
identity : /DC=org/DC=doegrids/OU=People/CN=Scott Koranda 212488
type : RFC 3820 compliant impersonation proxy

strength : 512 bits

path : /tmp/x50%up_ul000

timeleft : 11:58:12

skoranda@garlic:~$
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skoranda@gar hc '

skoranda@garlic: 5 951ssh ldas-grid.ligo. caltech edu |
Last login: Wed Jul™22.19:11:00 2011 from 129,89.£1.250
s e e e e o o o o o e e e e oo e e e oo o o o 3 9 9 96 96 9 96 9 o o o o o o o o o o o s oo o o

Welcome to the LIGO-Caltech Computing Cluster
Fkkkkdkk kR Rk kR Rk Rk kR Rk kR Rk kR Rk kR Rk kR Rk kR Rk kR Rk kR Rk

ldas-grid.ligo.caltech.edu

ldas-pcdevl.ligo.caltech.edu
ldas-pcdev2.1ligo.caltech.edu
ldas-pcdev3.ligo.caltech.edu
ldas-pcdev4.1ligo.caltech.edu

Primary production submit machine

Large memory development and post-processing
Legacy 32-bit head node

Local Caltech users and collaborators
Development system with pre-release software

Note, all of these (except pcdev2) are configured to submit jobs to the same
pool of ~2500 Condor execute slots.
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skoranda@hy g~

Skoranda@garlic:~§H95155h hydra.phys.uwm.edu
Last login: Wed Jul+27 21:04:37 2011 from.2Z9.89.61.250

t$+3+3123131313131311311313113113113131131111131111311111311131111111113111131131311231131%;
Welcome to the NEMQ Cluster:

Please report any problems by sending an email to
uwm-help@gravity.phys.uwm. edu

Information about this resource can be found at this address
http://www.lsc-group.phys.uwm.edu/beowul f/nemo/

2222222222222 222222222222 2222222222222 2222222222222 2 22222222220

We now have 1ldg 5.1 install on our headnodes, if you are experiencing any probl

90
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Logging Into LDG

® Proxy + Grid-enabled OpenSSH = SSO
(single sign on)

® Only need to generate proxy once per day

91
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Logging Into LDG

® Only need to type passphrase once per day

® So choose a long and strong passphrase!

92




Tip HelpLul

|deas for long & strong passphrase:
® First line from your favorite song or book
® List of your 5 favorite foods
® Full names of your 3 favorite physics heroes

Better to use lots of long words you will
remember than short list of symbols and
numbers

93
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Logging into LDG

Where to login?

94




CIT,LHO, LLO

® Head nodes (machines you can log in to)
® ]Jdas-grid.ligo.caltech.edu
® for Condor submission
® ]das-pcdevl.ligo.caltech.edu

® compile, local jobs CPU/memory intensive

To get LHO, replace 1igo with 1igo-wa.To get LLO,
replace 11go with 1igo-1la.

95
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CIT,LHO, LLO

* Home directory:

3
P

e /archive/home/SUS.

e | ocal scratch:

® /usrl/SUSER

* (compile code and keep logs here)

* Secure web space:

¢ /archive/home/$USER/public_ html

® https://ldas-jobs.ligo.caltech.edu/~$USER/

96
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https://ldas-jobs.ligo.caltech.edu/~USERNAME/
https://ldas-jobs.ligo.caltech.edu/~USERNAME/

Syracuse (SUGAR)

® Head nodes:
® sugar.phy.syr.edu
® job submission
® sugar-devl.phy.syr.edu
® compile, local jobs CPU/memory intensive
® spice-devl.phy.syr.edu

® GPU development

97
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Syracuse (SUGAR)

® Home directory:
® /home/S$SUSER
® | ocal scratch:
® /usrl/SUSER
® Secure web space:
® /home/SUSER/public html
® https://sugar-jobs.phy.syr.edu/~$SUSER

98
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https://sugar-jobs.phy.syr.edu/~$USER
https://sugar-jobs.phy.syr.edu/~$USER

UWM (Nemo)

® Head nodes:
® marlin.phys.uwm.edu
® hydra.phys.uwm.edu
® trout.phys.uwm.edu

® pcdevl.phys.uwm.edu

® compile, local jobs CPU/memory intensive
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UWM (Nemo)

® Home directory:
® /home/S$USER
® | ocal scratch:
® /people/SUSER
® Secure web space:
® /home/SUSER/public html
® https://ldas-jobs.phys.uwm.edu/~SUSER

100
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https://ldas-jobs.phys.uwm.edu/~$USER
https://ldas-jobs.phys.uwm.edu/~$USER

AEI (ATLAS)

® Head nodes:
® atlasl.atlas.aei.uni-hannover.de
® atlas2.atlas.aei.uni-hannover.de
® |ogin and job submission
® titanl.atlas.aei.uni-hannover.de
® titan2.atlas.aei.uni-hannover.de

® compile, local jobs CPU/memory intensive
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AEI (ATLAS)

® Home directory:

® /home/$USER
® | ocal scratch:

® /atlas/user/HOSTNAME/SUSER

® for example, /atlas/user/atlasl/skoranda
® Secure web space:

® /home/SUSER/WWW/LSC

® https://atlasl.atlas.aei.uni-hannover.de/~SUSER/LSC

102
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https://ldas-jobs.phys.uwm.edu/~$USER
https://ldas-jobs.phys.uwm.edu/~$USER

You can log in...now
what!
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Accessing Data

® Before accessing data you need to
determine which time segments to analyze

® Data quality (DQ) cuts or vetoes used to
excise time segments with artifacts

|04
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DQ flags

® Detail quality of data as function of time

® Each flag is “on” or “off” at a point in time

105
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“Segment” Database

® Catalog of DQ flags as function of time

® Used to determine segments of time with
particular DQ flags set (or not)
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Segment Database

® Accessed using command line tools
® Some web browser queries supported
® Runs at Caltech

® https://segdb.ligo.caltech.edu

® Access from outside Caltech cluster
requires grid credential

|07
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https://segdb.ligo.caltech.edu
https://segdb.ligo.caltech.edu

7

DQ Report Page

1 D DQ Report Page

(€)>) (E:I' 'Ii X :I' 'Iiﬁ‘:l' Mhttps://segdb.ligo.caltech.edu/ w v ) (% Google Q)

v

time = 964483215

G1:GEO-CHI2 GT 10:1
G1:GEO-CHI2 GT 5:1
G1:GEO-CHI2 GT 6:1
G1:GEO-CHI2 GT 7:1
G1:GEO-CHI2 GT 8:1
G1:GEO-CHI2 GT 9:1
G1:GEO-SCIENCE:1
H1:APC-HO PEM BSC10 MIC:1
H1:APC-HO PEM BSC5 MIC:1
H1:APC-HO PEM BSC6 MIC:1
H1:APC-HO PEM BSC7 MIC:1
H1:APC-HO PEM BSCE MIC:1
H1:APC-HO PEM BSCY MIC:1
H1:APC-HO PEM IOT1 MIC:1
H1:APC-HO PEM IOT7 MIC:1
H1:APC-HO PEM ISCT1 MIC:1
H1:APC-HO PEM ISCT4 MIC:1
H1:APC-HO PEM ISCT7 MIC:1
H1:APC-HO PEM LVEA MIC:1

964472580) 964483215 [964529580
964473720) 964483215 [964486080
964473720) 964483215 [964485020
964472580) 964483215 [964500000
964472580) 964483215 [964500000
964472580) 964483215 [964529580
964472580) 964483215 [964486920
946849853) 964483215 [966349841
never) 964483215 [965952521

never) 964483215 [965952353

never) 964483215 [966047657

947022987) 964483215 [966366429
947026901) 964483215 [966305717
never) 964483215 [965952079

946999565) 964483215 [966366427
947000695) 964483215 [966366429
947000695) 964483215 [966438277
never) 964483215 [965952069

947025539) 964483215 [966319365

H1:APC-HO PEM PSL1 MIC:1 never)
H1:APC-HO PEM PSL2 MIC:1 never)

964483215 [965952085
964483215 [965957387

H1:BCV-KW H1 ASC ETMX P H1 ASC QPDX P 1P66E NEG06:1 963344873) 964483215 [965589407

Hl:BCV-KW H1l ASC ETMX P Hl ASC QPDX P 1P66E NEGOG 10
Hl:BCV-KW H1l ASC BTMX P Hl ASC _QOPDX P 1P66E NEG06 11
Hl:BCV-KW H1l ASC ETMX P Hl ASC QPDX P 1P66E NEGOG 12
Hl:BCV-KW H1l ASC ETMX P_ “H1 ASC _QOPDX P 1P66E NEG06 13
Hl:BCV-KW H1l ASC ETMX P Hl ASC QPDX P 1P66E NEGOG 14
Hl:BCV-KW H1l ASC ETMX P_ “H1 ASC _QOPDX P 1P66E NEG06 15
Hl:BCV-KW H1l ASC ETMX P Hl ASC QPDX P 1P66E NEG06 16
Hl:BCV-KW H1l ASC ETMX P_ “H1 ASC _QOPDX P 1P66E NEGOG 17
Hl:BCV-KW H1l ASC ETMX P Hl ASC QPDX P 1P66E NEGOG 18
HI:BCV-KW H1l ASC ETMX P_ “H1 ASC _QPDX P 1P66E NEG06 19

945974723) 964483215
947256712) 964483215
960927008) 964483215
962741910) 964483215
964461793) 964483215

[now
[now
[ now
[ now
[964533177

never) 964483215 [964614335

931618175) 964483215

[now

never) 964483215 [966604695

931935123) 964483215
932827993) 964483215

[now
[ now

HI:BCV-KW H1l ASC ETMX P Hl ASC QPDX P 1P66E NEG06 2 never) 964483215 [966006688
HI:BCV-KW H1l ASC ETMX P_ “H1 ASC _QPDX P 1P66E NEG06 20 933082117) 964483215 [now

oY oM ww !.71 RC!“ 'I:“"l‘llv D ﬂ1 hCF nnnv 'D 1neas \T'I?f‘nﬁc‘)1

Q2AN0717Yy QEA4AQIOT R
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N\ ™M

DQ Report Page

e

l"\‘j)z;'l (:C':J (:;; ) | ﬁ Mhttps / /segdb.ligo.caltech.edu/ L7 V\ (' Google Q\

1 D DQ Report Page

I*

]

H1:DMT-PSL POWER LT 14W:1
H1:DMT-SCIENCE:1
H1:DMT-SCIENCE:2
H1:DMT-SCIENCE:3
H1:DMT-SCIENCE:4
H1:DMT-SEVERE LSC_OVERFLOW: 1
H1:DMT-SEVERE LSC OVERFLOW:2
H1:DMT-SEVERE LSC RF OVERFLOW:1
H1:DMT-SEVERE OM1 OVERFLOW:1
H1:DMT-TCS ITMX OUT HIGH:1
H1:DMT-TCS ITMX OUT HIGH:2
H1:DMT-TCS ITMX OUT LOW:1
H1:DMT-TCS ITMX OUT LOW:2
H1:DMT-TCS ITMX OUT MED:1
H1:DMT-TCS ITMX OUT MED:2
H1:DMT-TCS ITMY OUT HIGH:1
H1:DMT-TCS ITMY OUT HIGH:2
H1:DMT-TCS ITMY OUT LOW:1
H1:DMT-TCS ITMY OUT LOW:2
H1:DMT-TCS ITMY OUT MED:1
H1:DMT-TCS ITMY OUT MED:2
H1:DMT-UP:1
H1:DMT-UP:2
H1:DMT-UP:3
H1:DMT-UP:4
H1:DMT-WIND OVER 30MPH:1
H1:SCI-AIRCRAFT ELOG:1
H1:SCI-EARTHQUAKE ELOG:1
H1:SCI-FLAG ERROR:1
H1:SCI-FLAKY DAQ ELOG:1
H1:SCI-FLAKY SERVO ELOG:1
H1:SCI-GLITCY DATA ELOG:1
H1:SCI-HEAVY MACHINERY ELOG:1
H1:SCI-HIGH MICROSEISMIC ELOG:1
H1:SCI-HIGH WIND ELOG:1
H1:SCI-HUMAN INTRUSION ELOG:1
H1:SCI-LOW POWER ELOG:1
H1:SCI-NONSTAND CONFIG ELOG:1

ZIram. mr. ounm A

(964476445
(964476445
(964476445
(964476445
964474337)
941906072)
964474337)
964474336)
961266945)
949412518)
963684433)
949412518)
961266945)
949412518)
963265814)
949214265)
963265814)
949424528)
963265814)
949250568)
[964475394
(964475394
(964475394
(964475394
964390082)
950914215)
963142875)
963142875)
956336415)
961214408)
964452615)
961546485)
939714141)
956619615)
964470615)
934173014)
963242219)

DLEAAANDDALE N

964475139) 964483215 [964457938

964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215
964483215

DLEAADADAE

v

964488875)
964488875)
964488875)
964488875)
[964497933
[ now

[964497933
[964497933
[ now

[now

[965286517
[ now

[965289633
[ now

[964522067
[ now

[964522067
[ now

[964522067
[now

964497935)
964497935)
964497935)
964497935)
[964600031
[966974415
[964942215
[ now

[965144325
[971049615
[964522037
[ now

[ now

[969028215
[970930815
[964488954
[964823415

ENDLLEDAALDIND

—

8

>

€ Find: (Q SCIENCE

) K Next
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T| P HelpLul

Tps

® Use tconvert to convert from calendar to GPS

Iscreen 0: bash] skoranda@hydra:/people/skoranda
$ tconvert now
996201665
$ tconvert 01-feb-2010
949017616
$ tconvert "sep 22 2011"
1000684815
$ tconvert 999999999

Sep 14 2011 01:46:24 UTC
$
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Segment Database

® Prepare veto definer files
® XML documents
® “ligolw” or “LIGO lightweight” is schema
® detail which DQ flags to consider
® different analysis groups use different vetoes

® Ask for details from current experts...
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!Av YA} ’\ -
(") LIGO_LW File Format % \\<=)
€ 2 C O https://www.lsc-group.phys.uwm.edu/ligovirgo/cbc/public/segments/S6/H1L1V1-S6_CBC_LOWMASS_A_BEST_OFFLINE.xml o LIS
process:table
. . 3: . 5: . 7: 8: 9: 10: . . L
bl -id 2: program version 4: cvs_repository cvs_entry_time o= moas username:unix_procidistart_timeiend_time ¥izNoe 123 oon
.. :SSource: ) . Sld: H1l
process:process._id:0 ligow_veto._ file f‘F:"g’“"' Jusrflocalicvsfigovirgolcbe/public/segments/SEHILIVA- 928501218 oot :,An‘;;"&’r" 16830 9282714540 H1L1V1.S6_CBC
: S6_CBC_LOWMASS_A_BEST_OFFLINE.xmlyv $ gnc.igo. ' 1.1 201"
veto_definer:table
. 2: .. 4: 5: 6: 7: 8: 9: .
iz pem -id ifo o= Rams version:category:start_time:end_time istart_padiend_pad #0= Btenment
process:process_id:0:H1 :DMT-OUT_OF_LOCK 1 1 §28271454:0 0 0 Detector is out of lock
process:process_id:0:H1 :DCH-LDAS_C02_NOT_CALIBRATED 1 1 §28271454:0 0 0 H1 LDAS C02 uncalibrated
process:process_id:0:H1 :DMT-BADGAMMA 4 1 §28271454:0 0 0 H1 Bad gamma in h(t) DQ flags
process:process_id:0:H1 DCH-TCS_SEVERE_GLITCHING 1 1 933822015/933828015:0 0 IG5 pratsien dila fa tnconuaserd LVER ismperahe,
producing severe DARM glitches
_ ™ ) Injection of lines at 110 and 111 Hz and beats and
process:process_id:0:H1 :SCI-NONSTAND_CONFIG_ELOG 1 1 931212500:931215100:0 0 ermonics visible ks DARM. ERR
process:process_id:0:H1 :SCI-NONSTAND_CONFIG_ELOG 1 1 935250615.935355615.0 0 ::‘epcsﬂa‘“m:zg causes & lange rumber of bad triggers In
process:process_id:0:H1 :SCI-OTHER_ELOG 1 1 934977663 93497779210 0 Den gitches from out of lock imes have cormupled a frame
process:process_id:0:L1 :DMT-OUT_OF_LOCK 1 1 928271454:0 0 0
process:process_id:0iL1 :DCH-LDAS_C02_NOT_CALIBRATED 1 1 §28271454:0 0 0 L1 LDAS C02 uncalibrated
process:process_id:0:L1 :DMT-BADGAMMA 4 1 928271454:0 0 0 L1 Bad gamma in h(t) DQ flags
process:process_id:0:L1 :SCI-HUMAN_INTRUSION_ELOG 1 1 §33463250:533464444:0 0 PEM work in LVEA during science mode
process:process_id:0:L1 :SCI-HUMAN_INTRUSION_ELOG 1 1 §33645436:833650570:0 0 PEM work in LVEA during science mode
Peak (possibly from recently switched off vacuum pumps)
process:process_id:0:L1 :SCI-OTHER_ELOG 1 1 931330815:931338015:0 0 sweeps down in frequency through DARM ERR spectrum
for 2 hours.
¢ b T4 >
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(".) S60nlineGroup/ligolw_segr

€ > C G https://www.lsc-group.phys.uwm.edu/daswg/wiki/S60nlineGroup/ligolw_segments_f... 57| % <\

LVC Portal GEO LIGO

LIGO Data Grid Wiki

LSC VIRGO Help

welcome: ScottKoranda | settings

i

LDGWiki > S60nlineGroup > ligolw_segments_from_cats

Quick Links

recentchanges
findpage
helpcontents
wiki home

4
N

Search

Titles Text

7’

s

Page Tools

edit (text)

page history

email me changes
add to quicklinks
upload & manage files

[ maore nntions 1

>

Refresh my LIGO group memberships

N ligolw_segments_from_cats

This documentation gives the basics introduction and examples to use
ligolw_segments_from_cats. To see the complete syntax information,
please type

ligolw segments from cats --help

1. Step 1: specify the source you want to query against (choose
one of the following 3 options):
o -t segment_url, --segment=segment_url
(1) A URL to a database, eqg. &
https://segdb.ligo.caltech.edu
(2) A URL to a DMT file would look like: 7
file:///archive/frames/online/DQ/H1/H-DQ_Segments-

./

A
v
-
I R RE S
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(".) S60nlineGroup/ligolw_segn

€ =2 C O https://www.lsc-group.phys.uwm.edu/daswg/wiki/S60nlineGroup/ligolw_segments_from_cats ke > §
3. Step 3: specify the gps-start-time and gps-end-time -
4. Step 4: specify how you want your result files to be, choose one of the
following:
(1). -c, --cumulative-categories: If set the category N files will contain all
segments in categories <= N
(2). -p, --separate-categories: If set the category N files will contain only
category N
N Example
In this example, we show how to use a url as the veto file location to query against the
segment database to get cumulative-category veto result within time range 930960015
and 931564887
ligolw segments from cats --gps-start-time 930960015 --gps-end-time ™)
931564887 --segment-url https://segdb.ligo.caltech.edu --cumulative-
categories --veto-file http://www.lsc-
group.phys.uwm.edu/ligovirgo/cbc/public/segments/S6/H1L1V1-
S6_CBC_LOWMASS ONLINE-928271454-0.xml
This will create some xml files with the specified time range and veto categories.
\/
LDGWiki: S60nlineGroup/ligolw_segments_from_cats (last edited 2010-12-07 16:53:31 by 4 A
PeterCouvares) v
/.

| 14
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skoranda@garlic: ~
-bash-3.2% ligolw_segments_from_cats --gps-start-time 930960015 -
-gps-end-time 930974415 --segment-url https://segdb.ligo.caltech.
edu --cumulative-categories --veto-file http://www.lsc-group.phys
.uwm.edu/ligovirgo/cbc/public/segments/S6/H1L1V1-S6_CBC_LOWMASS_O
NLINE-928271454-0.xml
-bash-3.2%
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skoranda@garlic: ~

-bash-3.29% 1s

H1-VETOTIME_CAT1-930960015-14400.xml
H1-VETOTIME_CAT2-930960015-14400 . xml
H1-VETOTIME_CAT3-930960015-14400.xml
H1-VETOTIME_CAT4-930960015-14400.xml
H1-VETOTIME_CAT5-930960015-14400.xml
L1-VETOTIME_CAT1-930960015-14400.xml
L1-VETOTIME_CAT2-930960015-14400.xml
L1-VETOTIME_CAT3-930960015-14400.xml
L1-VETOTIME_CAT4-930960015-14400.xml
L1-VETOTIME_CATS5-930960015-14400.xml
V1-VETOTIME_CAT1-930960015-14400.xml
V1-VETOTIME_CAT2-930960015-14400.xml
V1-VETOTIME_CAT3-930960015-14400.xml
V1-VETOTIME_CAT4-930960015-14400.xml
V1-VETOTIME_CATS5-930960015-14400.xml
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skoranda@agarlic: ~

-bash-3.2% head H1-VETOTIME_CAT1-930960015-14400.xml

<?xml version='1.0"' encoding="utf-8'7?>

<!DOCTYPE LIGO_LW SYSTEM "http://ldas-sw.ligo.caltech.edu/doc/l1ig

olwAPI/html/ligolw_dtd.txt">

<LIGO_LW>

<Table Name="process:table">

<Column Type="1string" Name="process:comment"/>
<Column Type="lstring" Name="process:node"/>
<Column Type="int_4s" Name="process:unix_procid"/

<Column Type="1lstring" Name="process:version"/>
<Column Type="ilwd:char" Name="process:process_id
ll//:>

<Column Type="int_4s" Name="process:start_time"/>

-bash-3.2%
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skoranda@garlic: ~
-bash-3.2% ligolw_print H1-VETOTIME_CAT1-930960015-14400.xml --ta
ble segment --column start_time --column end_time --delimiter " "

930960015 930967923
930969248 930970793
930970940 930971369
930971501 930972085
930972517 930973854

-bash-3.2$%
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Segment Algebra

® Often need to manipulate lists of segments
® Prone to errors
® Use existing libraries and tools

® Python segment module helpful
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skoranda@agarlic: ~

-bash-3.2% python

Python 2.4.3 (#1, May 5 2011, 16:39:10)

[GCC 4.1.2 20080704 (Red Hat 4.1.2-50)] on linux2

Type "help", "copyright", "credits" or "license" for more information.
>>> from glue import segments

>>>
-bash-3.2% python
Python 2.4.3 (#1, May 5 2011, 16:39:10)

[GCC 4.1.2 20080704 (Red Hat 4.1.2-50)] on linux2

Type "help", "copyright", "credits" or "license" for more information.
>>> from glue.segments import *

>>> sl = segment(1,10)

>>> s2 = segment(20,30)

>>> s3 = segment(40,50)

>>>
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skoranda@garlic: ~
>>> s = segmentlist([sl, s2, s3])
>>> S
[segment(1l, 10), segment(20, 30), segment(40, 50)]
>>> ~5
[segment(-infinity, 1), segment(10, 20), segment(30, 40), segment(50, 1i
nfinity)]
>>> s,.shift(100)
[segment(101, 110), segment(120, 130), segment(140, 150)]
>>> t = segmentlist([sl, s2, s3])
>> S + t
[segment(1l, 10), segment(20, 30), segment(40, 50), segment(101, 110), s
egment(120, 130), segment(140, 150)]
>> § - t

[segment(101, 110), segment(120, 130), segment(140, 150)]

>>>

Wednesday, August 3, 2011



Now you know

segments...how do you
find the data!’

122




Finding GWV data

® Data paths different across LDG
® | ocations change as storage needs change
® | ocations change for better performance

® Use tools for finding data and do not rely
on on static lists of paths e

HelpLul
Tps
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igo _data find

® Command line tool for finding data

® Each LDG site runs server to query

® Query to remote server needs grid cert
® No authentication to local server

® Finds data for any interferometer

® will be renamed “gw data_ find”

124
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igo _data find

® |nputs:
® Observatory (instrument site)
® Type of data file (raw, level 1, h(t), ...)
® ask experts for frame type to use
® GPS start and end times
¢ Output:

® URL paths to data

125
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skoranda@agarlic: ~

-bash-3.2% ligo_data_find --observatory H --type H1_LDAS_C02_L2
--gps-start-time 931060015 --gps-end-time 931060200
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skoranda@agarlic: ~

-bash-3.2% ligo_data_find --observatory H --type H1_LDAS_C@2_L2 --gps-s
tart-time 931060015 --gps-end-time 931060200
gsiftp://ldas-cit.ligo.caltech.edu:15000/archive/frames/S6/LDAShoft(02/
LHO/H-H1_LDAS_C02_L2-9310/H-H1_LDAS_C02_L2-931059968-128.gwf
file://localhost/archive/frames/S6/LDAShoft(C02/LHO/H-H1_LDAS_C0Q2_L2-931
@/H-H1_LDAS_C02_L2-931059968-128.gwf
gsiftp://ldas-cit.ligo.caltech.edu:15000/data/node231/frames/S6/LDAShof
tC02/LHO/H-H1_LDAS_C02_L2-9310/H-H1_LDAS_(C02_L2-931059968-128.gwf
file://localhost/data/node231/frames/S6/LDAShoftC02/LHO/H-H1_LDAS_CO2_L
2-9310/H-H1_LDAS_C02_L2-931059968-128.gwf
gsiftp://ldas-cit.ligo.caltech.edu:15000/archive/frames/S6/LDAShoft(02/
LHO/H-H1_LDAS_C02_L2-9310/H-H1_LDAS_C02_L2-931060096-128.gwf
file://localhost/archive/frames/S6/LDAShoft(C02/LHO/H-H1_LDAS_C02_L2-931
@/H-H1_LDAS_C02_L2-931060096-128 . gwf
gsiftp://ldas-cit.ligo.caltech.edu:15000/data/node231/frames/S6/LDAShof
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skoranda@agarlic: ~

-bash-3.2% ligo_data_find --observatory H --type H1_LDAS_C@2_L2 --gps-s
tart-time 931060015 --gps-end-time 931060200

'gsiftp://ldas-cit.ligo.caltech.edu:15000/archive/frames/S6/LDAShoftC02/
'LHO/H-H1_LDAS_(C02_L2-9310/H-H1_LDAS_C02_L2-931059968-128.gwf |
[file://localhost/archive/frames/S6/LDAShoftC02/LHO/H-H1_LDAS_C02_L2-931
@/H-H1_LDAS_C02_L2-931059968-128.gwf
gsiftp://ldas-cit.ligo.caltech.edu:15000/data/node231/frames/S6/LDAShof
tC02/LHO/H-H1_LDAS_C02_L2-9310/H-H1_LDAS_C02_L2-931059968-128.gwf

file://localhost/data/node231/frames/S6/LDAShoftC02/LHO/H-H1_LDAS_C@2_L
2-9310/H-H1_LDAS_C02_L2-931059968-128.gwf
gsiftp://ldas-cit.ligo.caltech.edu:15000/archive/frames/S6/LDAShoft(02/
LHO/H-H1_LDAS_C02_L2-9310/H-H1_LDAS_C02_L2-931060096-128.gwf
file://localhost/archive/frames/S6/LDAShoft(C02/LHO/H-H1_LDAS_C02_L2-931
@/H-H1_LDAS_C02_L2-931060096-128.gwf
gsiftp://ldas-cit.ligo.caltech.edu:15000/data/node231/frames/S6/LDAShof
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skoranda@garlic: ~
-bash-3.2% ligo_data_find --observatory H --type H1_LDAS_C@2_L2 --gps-s
tart-time 931060015 --gps-end-time 931060200
gsiftp://ldas-cit.ligo.caltech.edu:15000/archive/frames/S6/LDAShoft(02/
LHO/H-H1_LDAS_C@2_L2-9310/H-H1_LDAS_C02_L2-931059968-128. gwf

' file://localhost/archive/frames/S6/LDAShoftC02/LHO/H-H1_LDAS_C@2_L2-931:
@/H-H1_LDAS_C02_L2-931059968-128 . gwf |
gsiftp://ldas-cit.ligo.caltech.edu:15000/data/node231/frames/S6/LDAShof
tC02/LHO/H-H1_LDAS_C02_L2-9310/H-H1_LDAS_C02_L2-931059968-128.gwf

file://localhost/data/node231/frames/S6/LDAShoftC02/LHO/H-H1_LDAS_C@2_L
2-9310/H-H1_LDAS_C02_L2-931059968-128.gwf
gsiftp://ldas-cit.ligo.caltech.edu:15000/archive/frames/S6/LDAShoft(02/
LHO/H-H1_LDAS_C02_L2-9310/H-H1_LDAS_C02_L2-931060096-128.gwf
file://localhost/archive/frames/S6/LDAShoft(C02/LHO/H-H1_LDAS_C02_L2-931
@/H-H1_LDAS_C02_L2-931060096-128.gwf
gsiftp://ldas-cit.ligo.caltech.edu:15000/data/node231/frames/S6/LDAShof
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skoranda@garlic: ~
-bash-3.2% ligo_data_find --observatory H -ytype-Hi-LBAS-C82-L2 --gps-s
tart-time 931060015 --gps-end-time 93106020() --url-type file
file://localhost/data/node231/frames/S6/LDAShefLL22/ALHOAL-HILDAS_(C0O2_L
2-9310/H-H1_LDAS_(C02_L2-931059968-128.gwf
file://localhost/data/node231/frames/S6/LDAShoft(C@2/LHO/H-H1_LDAS_CO2_L
2-9310/H-H1_LDAS_C02_L2-931060096-128 . gwf
-bash-3.2%
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igo_data_find

Other useful options:

——gaps: warn about missing data in segment

—-match: match against regular expression

——-names-only:just file names not paths

--show-types:s

——-show-times:s

now available frame types

now segments in GPS range

—-lal-cache:format ouput for use in LAL

——frame-cache:

another output format
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Frame File
Naming Convention

H-H1 LDAS C02 L2-931060096-128.gwf
I-L1 RDS R L1-957449792-64.gwf

GHLV-GALCALTERR 50MPC-940995415-1000.gwt

V-HrecOnline-994488000-4000.gwf

132
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Frame File
Naming Convention

Site(s)
H-H1_LDAS_C02_L2-931060096-128.gwf
L-L1 RDS R L1-957449792-64.gwf

GHLV-GALCALTERR_ 50MPC-540995415-1000. gwt

V-HrecOnline-994488000-4000.gwf

132
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Frame File
Naming Convention

Frame Type
H-H1_LDAS_C02_L2-931060096-128.gwf

L— Ll RDS R L1 957449792-64 .gwt

GHLV- GALCALTERR 5OMPC 940995415-1000.gwf

V- HrecOnllne 994488000-4000.gwt
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Frame File
Naming Convention

GPS Start Time
H-H1_LDAS_C02_L2-931060096-128.gwf

L-LL1 RDS R L1- 957449792 64.gwt

GHLV-GALCALTERR 50MPC- 940995415 1000.gwt

V-HrecOnline-994488000-4000.gwf
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Frame File
Naming Convention

Duration
H-H1_LDAS_C02_L2-931060096-128.gwf

P 5

L-L1_RDS_R L1-957449792-64.gwt

GHLV-GALCALTERR 50MPC-940995415-1000.gwf

BRI AR

V-HrecOnline-994488000-4000.gwf
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Frame File
Naming Convention

Calibration version for LIGO h(t)
H-H1_LDAS(C02) 1.2-931060096-128.gwf

L-L1 RDS R L1-957449792-64.gwf

GHLV-GALCALTERR 50MPC-940995415-1000.gwt

V-HrecOnline-994488000-4000.gwf

132
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Reading Frame Files

Libraries, modules, tools for:

® C code: LAL, FramelL
® Python: pyLAL
® Matlab: module “accessdatachannel”

® Command line: Fr* tools from ligotools

133
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skoranda@garlic: ~

-bash-3.2% FrChannels /data/node231/frames/S6/LDAShoft(C@2/LHO/H-H1_LDAS
_C02_L2-9310/H-H1_LDAS_C02_L2-931060096-128.gwf
H1:LSC-DATA_QUALITY_VECTOR 1

H1:IFO-SV_STATE_VECTOR 16

H1:LDAS-STRAIN 16384

-bash-3.2%

|34
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skoranda@agarlic: ~

-bash-3.2$% FrDump -i /data/node231/frames/S6/LDAShoftC@2/LHO/H-H1_LDAS_
C02_L2-9310/H-H1_LDAS_C02_L2-931060096-128.gwf | less
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skoranda@agarlic: ~

Input Files: /data/node231/frames/S6/LDAShoft(C@2/LHO/H-H1_LDAS_CO2_L
2-9310/H-H1_LDAS_C02_L2-931060096-128 . gwf

First frame : @ @ (GPS=0.0)

Last frame : 2147483647 2147483647 (GPS=2147483647.0)

Debug level : 1
Dump all Frame info

/data/node231/frames/S6/LDAShoft(02/LHO/H-H1_LDAS_C02_L2-9310/H-H1_LDAS
_C02_L2-931060096-128.gwf 031060096 128 @ 0
File(s) summary:
1 Frames in the requested time range (@ to 10000000000 (GPS))
First frame start at:931060096 (UTC:Wed Jul 8 03:48:01 2009) leng @
th=128.00s. )
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skoranda@garlic: ~

First frame start at:931060096 (UTC:Wed Jul 8 03:48:01 2009) leng
th=128.00s.
Last frame end at:931060224 (UTC:Wed Jul 8 03:50:09 2009) leng
th=128.00s.
ADC : @ type of AdcData :
Ser : @ type of SerData :
Proc: 3 type of ProcData: H1:IFO-SV_STATE_VECTOR H1:LDAS-STRAIN H1
: LSC-DATA_QUALITY_VECTOR

Sim : @ type of SimData :

Detector: 1 type of Detector: LHO_4k

StatData: 4 type of StatData: H1:CAL-CAV_FAC H1:CAL-CAV_FAC_Im H1:CAL-
OLOOP_FAC H1:CAL-OLOOP_FAC_Im

Event : @ Types of event in the file

Simulated Event : @ Types of event in the file
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skoranda@garlic: ~

-bash-3.2%$ FrDump -i /data/node231/frames/S6/LDAShoftC02/LHO/H-H1_LDAS_
C02_L2-9310/H-H1_LDAS_C02_L2-931060096-128.gwf -d 5 | less
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skoranda@garlic: ~

Sat Jan 16 00:32:58 2010 Command line run: /archive/home/gmendell/crea
tehoft/S6/bin/lalapps_ComputeStrainDriver -s 931060080 -e 931060240 --i
fo H1 --filters-file /archive/home/gmendell/createhoft/S6aC02/H1/S6H1F1
lters_929904671.txt --gamma-fudge-factor 1.0 --wings 16 --frame-type H1l
_LDAS_CQ2 --factors-time 1.0 --strain-channel H1:LDAS-STRAIN --check-fi
le-exists --data-dirlL2 /archive/frames/S6/LDAShoft(C02/LHO/H-H1_LDAS_C@2
_L2-9310 -C /ldas_outgoing/createrds/dsorun/contrib/createrds/S6aC02-H1
_HOFT/cache/tmp_createhoft_H_job3_cache.txt
Sat Jan 16 00:32:58 2010 LAL Info:

LAL Version: 6.3.2

Git Tag: lal_lalapps_6_3_2_release

Git ID: 3317alda88ee94427997fe54dd8ac59abd118
c29
Configure Date: 2009-11-20T15:01:44-0800
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skoranda@garlic: ~

Q: 1.539e+33 7.0858e+31 7.5969%e+32 8.2079%e+32 -3.6257e+32
1045e+32 -5.7672e+32 -6.1049%9e+32 1.7749e+33 1.089%6e+33

10: 2.4018e+32 5.0231e+32 5.6824e+31 -5.5986e+32 1.7033e+32
.734e+32 -5.6175e+32 -1.2365e+32 -2.2433e+32 -8.4495e+32

20: -4.8838e+31 -8.7019e+32 6.0481le+32 1.6153e+32 3.2583e+32
2887e+32 -1.4822e+32 -4.2818e+32 -5.6579e+32 -1.3072e+33

30: 7.1304e+32 7.2307e+31 -3.8825e+32 4.0953e+32 1.2575e+32
.751e+32 8.9181e+32 -1.6446e+32 6.6538e+32 5.0792e+32

49: -1.2426e+33 1.888le+32 3.8037e+32 -3.820%e+32 3.5156e-15
2116e-15 -4,3633e-15 -2.719e-15 5.1023e-15 5.9118e-15

50: 1.3355e-15 1.0865e-15 8.5672e-15 -2.9601e-15 -1.9088e-15
0308e-15 -1.1565e-15 -1.3031e-15 -8.4167e-15 -0.010337

60: 1.1235e-15 0.0095051 5.848e-15 -1.099%e-15 4.4328e-15
1494e-15 -4,.3844e-15 -6.5582e-15 6.4197e-15 5.1644e-16
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skoranda@agarlic: ~

-bash-3.2% FrCheck -i /data/node231/frames/S6/LDAShoft(C02/LHO/H-H1_LDAS

~C02_L2-9310/H-H1_LDAS_C02_L2-931060096-128 . gwf
Checking file /data/node231/frames/S6/LDAShoft(C0@2/LHO/H-H1_LDAS_C0O2_L2

-9310/H-H1_LDAS_C02_L2-931060096-128 . gwf
Compression will NOT be checked

Sequentiel file reading. Please wait....

1 frames read
1 frame(s) in file. No read error. File Checksum OK (4e1e0788)

Reading using the TOC. Please wait....
Requested time range: @ - 2147483647
File time range: 931060096 - 931060224

1 frames read
1 frame(s) in file. No read error. Structure Checksums 0K

-bash-3.2%
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Running Analysis Jobs
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Condor on LDG

® Batch system for managing compute jobs
® Powerful “Class Ad” matchmaking

® match requirements & resources

® both jobs & resources have requirements
® “Fair share” instead of first-in-first-out

® No notion of distinct queues

® Jobs suspended or evicted as necessary

® Support for checkpointing

Condor

143 High Throughput Computing
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Job Submit Description File

® Description of how to run job

® Commands or keywords and values

® Single submit file can queue one or many
® 300+ commands but just a few necessary

® Condor converts submit description to a
“Class Ad” for job and advertises it, making
it available to be matched to a resource

| 44
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skoranda@hydra:/people/skoranda

$ cat test@l.sub
universe = vanilla
executable = /usr/bin/whoami

log = test@l.log

queue

$
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skoranda@hydra:/people/skoranda

$ condor_submit test@1.sub

Submitting job(s).

Logging submit event(s).

1 job(s) submitted to cluster 31119805.
$
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skoranda@hydra:/people/skoranda

$ condor_q skoranda

-- Submitter: hydra.phys.uwm.edu : <192.168.0.13:33345> : hydra.phys.uwm
.edu
) OWNER SUBMITTED RUN_TIME ST PRI SIZE CMD

31119805.0 skoranda 7/31 07:47 0+00:00:00 I O 0.0 whoami

1 jobs; 1 idle, @ running, @ held
$
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$ condor_g | head

-- Submitter: hydra.phys.uwm.edu :
SUBMITTED

ID OWNER
28070399.0 tsidery
28070550.0  tsidery
28070746.0  tsidery
30033263.0 atbraack
30033292.0 atbraack
30034067.0 atbraack
$

skoranda@hydra:~

4/11 @7:55 100+14:35:52 R
4/11 08:00 94+02:42:17 H

4/11 08:07 103+00:04:1

7/8 08:19
7/8 08:19
7/8 08:34

2+22:24:
2+22:58:
2+11:14;

148

8 R
6 H
/7 H
2 H

<192.168.0.13:33345> :
RUN_TIME ST PRI SIZE CMD

0

0
0
0
0
0

hydra.phys.uwn.edu

7.3 condor_dagman

24 .4 lalapps_inspnest
24 .4 lalapps_inspnest
73.2 lalapps_inspnest
73.2 lalapps_inspnest
73.2 lalapps_inspnest
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skoranda@hydra:/people/skoranda
$ condor_g | tail
31120724.0 magathos 7/31 19:33
31120725.0 magathos 7/31 19:33
31120726.0 magathos 7/31 19:33
31120727.0 magathos 7/31 19:35
31120728.0 magathos 7/31 19:35
31120729.0 magathos 7/31 19:35
31120730.0 magathos 7/31 19:35
31120731.0 magathos 7/31 19:35

-
S

lalapps_inspnest
lalapps_inspnest
lalapps_inspnest
lalapps_inspnest
lalapps_inspnest
lalapps_inspnest
lalapps_inspnest
lalapps_inspnest

o I o O o I O O I B

$888888¢
$8888888

§

5991 jobs; 1959 idle, 4000 running, 32 held
$
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skoranda@agarlic: ~
$ cat test@l.log
000 (20740199.000.000) 08/01 08:19:16 Job submitted from host: <10.20.30.1:5733

4>

001 (20740199.000.000) 08/01 08:19:40 Job executing on host: <10.10.0.1:36200>

005 (20740199.000.000) 08/01 08:19:55 Job terminated.
(1) Normal termination (return value @)

Usr 0 00:00:00, Sys 0 00:00:00 Run Remote Usage
Usr 0 00:00:00, Sys 0 00:00:00 Run Local Usage
Usr 0 00:00:00, Sys 0 00:00:00 Total Remote Usage
Usr 0 00:00:00, Sys 0 00:00:00 Total Local Usage

Run Bytes Sent By Job

Run Bytes Received By Job

Total Bytes Sent By Job

Total Bytes Received By Job
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skoranda@hydra:/people/skoranda

$ cat test@2.sub

universe = vanilla
executable = /usr/bin/whoami
log = test@2.log

queue 5

$
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$ condor_q skoranda

ID OWNER
31120721.0 skoranda
31120737.0 skoranda
31120737.1  skoranda
31120737.2 skoranda
31120737.3 skoranda
31120737.4  skoranda

$

$ condor_submit test@2.sub
Submitting job(s).....

Logging submit event(s)
5 job(s) submitted to cluster 31120737.

skoranda

-- Submitter: hydra.phys.uwm.edu : <192.
SUBMITTED

7/31 19:32
7/31 19:39
7/31 19:39
7/31 19:39
7/31 19:39
7/31 19:39

6 jobs; 6 idle, @ running, @ held

1
R

@hydra:/people/skoranda

345> : hydra.phys.uwm.edu

I SIZE CMD

c o
= 00

1T

- =

8888

SS8SSSS”
T S

o I o B o O o O B - B W

whoami
whoami
whoami
whoami
whoami
whoami

(S IS IS IS B S RS
S IS IS S B RS
(S S IS IS IS RS
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skoranda@hydra:/people/skoranda

$ condor_rm 31120753.0

Job 31120753.0 marked for removal

$ condor_rm 31120753

Cluster 31120753 has been marked for removal.
$
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Iscreen O: bash] skoranda@hydra:/people/skoranda
$ cat test@3.sub
universe = vanilla
executable = /bin/cat
arguments = /home/skoranda/mydata

output = test03.out
error = test@3.err

log = test@3.log

queue

$
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Tip —
HelpLul
TpsS
® Always use output, error, log for every job

® Makes debugging much easier

® Admins will ask for those files if you ask for
help or report a problem
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skoranda@hydra:/people/skoranda
$ cat test@4.sub
universe = vanilla
executable = /bin/cat
arguments = /home/skoranda/mydata
output = test.$(cluster).$(process).out
error = test.$(cluster).$(process).err
log = test.$(cluster).$(process).log

queue 5

$
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skoranda@hydra:/people/skoranda/foo

$ 1s
test@4.sub test.31121158.1.out test.31121158.3.0ut
test.31121158.0.err test.31121158.2.err test.31121158.4.err
test.31121158.0.1og test.31121158.2.1og test.31121158.4.10g
test.31121158.0.0ut test.31121158.2.o0ut test.31121158.4.out
test.31121158.1.err test.31121158.3.err

test.31121158.1.1og test.31121158.3.10g

$

|57
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skoranda@hydra:/people/skoranda
$ cat inspiral_hipe_nsbhloginj.thinca_H1L1.NSBHLOGINJ.sub
universe = standard
executable = ../executables/lalapps_thinca
arguments = " --e-thinca-parameter 0.5 --11-triggers $(macrolltriggers) --multi-ifo-coin
¢ --user-tag NSBHLOGIN] --debug-level 33 --ifo-tag $(macroifotag) --gps-start-time $(mac
rogpsstarttime) --parameter-test ellipsoid --gps-end-time $(macrogpsendtime) --write-com
press --hl-triggers $(macrohltriggers) --data-type all_data $(macroarguments) "
copy_to_spool = False
log = /people/jclayton/logs/S6/test_new_cluster_nodes/run3/tmprTLRon
error = logs/thinca-$(macrogpsstarttime)-$(macrogpsendtime)-$(cluster)-$(process).err
output = logs/thinca-$(macrogpsstarttime)-$(macrogpsendtime)-$(cluster)-$(process).out
notification = never

queue 1

$
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When will my jobs run!?
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skoranda@agarlic: ~

$ condor_status -total
Total Owner Claimed Unclaimed Matched Preempting Backfill

X86_64/LINUX 2580 9 2556 24 9 9 0

Total 2580 9 2556 24 9 9 0
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skoranda@agarlic: ~

$ condor_q -global | more

-- Schedd: ldas-pcdevl.ligo.caltech.edu : <10.14.0.18:33871>
ID OWNER SUBMITTED RUN_TIME ST PRI SIZE CMD
38269744.0 rory.smith 3/25 05:15 5+18:01:16 H 19.
38269745.0 rory.smith 3/25 05:15 5+14:40:39 19.
38269746.0 rory.smith 3/25 05:15 5+421:26:04 19.
38269747.0 rory.smith 3/25 05:15 5+19:15:27 19.
38269748.0 rory.smith 3/25 05:15 5+21:45:08 19.
38269754.0 rory.smith 3/25 05:15 5+16:50:04 19.
38269755.0 rory.smith 3/25 05:15 5+18:06:06 19.
38269756.0 rory.smith 3/25 05:15 5+21:43:13 19.
38269757.0 rory.smith 3/25 05:15 5+23:58:36 19.
38269758.0 rory.smith 3/25 05:15 5+18:09:08 19.

lalapps_inspnest
lalapps_inspnest
lalapps_inspnest
lalapps_inspnest
lalapps_inspnest
lalapps_inspnest
lalapps_inspnest
lalapps_inspnest
lalapps_inspnest
lalapps_inspnest

LS IS IS IS S IS S S TS S
viununuvnunuonunuuooo,m

e e we e e o e o ==

161

Wednesday, August 3, 2011



skoranda@hydra:~
$ condor_userprio
Last Priority Update: 8/1 06:18
Effective
User Name Priority

skoranda@nemo.phys.uwm. edu
tsidery@nemo.phys.uwm. edu
Rory.smith@nemo.phys.uwn.edu
nanohub@nemo. phys .uwm. edu
engage@nemo.phys.uwm. edu
geant4@nemo.phys.uwm, edu
channa@nemo . phys.uwm. edu
michal@nemo.phys.uwm. edu
vdbroeck@nemo.phys.uwm. edu
magathos@nemo.phys.uwm, edu
volodya@nemo.phys.uwm. edu
ligo@nemo.phys.uwm. edu

S$S838888¢Y

3
S8

Number of users shown: 12

$
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Condor Scheduling

® ‘“‘Fair share’” and not first-in-first-out

® Condor will suspend then evict jobs to balance
use

® LIGO configuration gives jobs at least 4 hours
before eviction

® Jobs should checkpoint if possible
® manage their own checkpoints or,

® |everage Condor checkpointing for C or C++
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skoranda@hydra:/people/skoranda
$ cat hello.c
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>

int main(int argc, char ** argv){
char myhostname[256];

gethostname(myhostname, (size_t) 256);

fprintf(stdout, "Hello world from node %s\n", myhostname);

return 0;
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skoranda@hydra:/people/skoranda

$ gcc -c hello.c
$ 1s hello.o
hello.o

$
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skoranda@hydra:/people/skoranda
$ condor_compile gcc -o hello hello.o
LINKING FOR CONDOR : /usr/bin/ld -L/opt/condor/lib -Bstatic --eh-frame
~hdr -m elf_x86_64 --hash-style=gnu -dynamic-linker /1ib64/1d-1inux-x8
6-64.s0.2 -0 hello /opt/condor/lib/condor_rt@.o0 /usr/lib/gcc/x86_64-re
dhat-1linux/4.1.2/../../../../11b64/crti.o /usr/lib/gcc/x86_64-redhat-1
inux/4.1.2/crtbeginT.o -L/opt/condor/1lib -L/usr/lib/gcc/x86_64-redhat-
linux/4.1.2 -L/usr/lib/gcc/x86_64-redhat-1inux/4.1.2 -L/usr/lib/gcc/x8
6_64-redhat-1inux/4.1.2/../../../../11b64 -L/1ib/../11b64 -L/usr/1ib/.
./11b64 hello.o /opt/condor/lib/libcondorsyscall.a /opt/condor/lib/11ib
condor_z.a /opt/condor/lib/1libcomp_libstdc++.a /opt/condor/1lib/libcomp
_libgcc.a /opt/condor/lib/libcomp_libgcc_eh.a --as-needed --no-as-need
ed -lcondor_c -lcondor_nss_files -lcondor_nss_dns -lcondor_resolv -lco
ndor_c -lcondor_nss_files -lcondor_nss_dns -lcondor_resolv -lcondor_c
/opt/condor/1ib/libcomp_libgcc.a /opt/condor/lib/libcomp_libgcc_eh.a -
-as-needed --no-as-needed /usr/lib/gcc/x86_64-redhat-1linux/4.1.2/crten
d.o /usr/lib/gcc/x86_64-redhat-1inux/4.1.2/../../../../11b64/crtn.o
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skoranda@hydra:/people/skoranda

$ ./hello

Condor: Notice: Will checkpoint to ./hello.ckpt
Condor: Notice: Remote system calls disabled.
Hello world from node hydra.phys.uwm.edu

$
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skoranda@hydra:/people/skoranda

$ cat test@S5.sub

universe = standard

executable = /home/skoranda/hello
output = test®5.out

error = test@S5.err

log = test®5.1log

queue

$ 0
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Condor Checkpointing

® Checkpoint before eviction then restart from checkpoint
® Periodic checkpointing in case of node failure
® Can NOT checkpoint:

® multi kernel-level threads

® multi process jobs

® dynamically linked programs

® timers,alarms, sleep

® Python, Mathematica, Matlab, ...
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Condor Checkpointing:
DMTCP

® Does NOT require relinking code
® Enables checkpointing for

® Python

® Matlab

® Mathematica

® Still in testing phase
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Condor DAGman

® TJool for managing workflows (pipelines)
® Output from one job input to another
® |obs required to execute in particular order

® | |GO data analysis heavily uses DAGman
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Directed Acyclic Graph

o
&

“Diamond DAG”
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Directed Acyclic Graph

“node” represents job

“Diamond DAG”
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Directed Acyclic Graph

“node” represents job

/N

‘ I I

“Diamond DAG”
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Directed Acyclic Graph

“node” represents job

/N

N/

2

“Diamond DAG”
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Directed Acyclic Graph

“node” represents job

/N

3 I I

N/

T~ @ *Ais parent of B & C
*B is parent of D

“Diamond DAG” *C is parent of D
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Directed Acyclic Graph

/N

N/

*C is child of A

“Diamond DAG” D is child of B & C
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skoranda@hydra:/people/skoranda
$ cat diamond.dag
# diamond.dag
#
#
JOB A A.sub
JOB B B.sub
JOB C C.sub
JOB D D.sub

PARENT A CHILD B C
PARENT B C CHILD D

$
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DAGmMmMan

® condor dagman manages submission of jobs
® only submit children if parents succeed
® if parent fails (non-zero return) stops
® creates ‘rescue DAG”
® saves state so you can fix and proceed

® make as much process as it can

|74
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DAGmMmMan

® condor dagman is itself a job managed by Condor

® you create a submit file for condor dagman
OR

® condor submit dag my.dag

® automatically creates submit file for condor dagman
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* A only runs if PRE A succeeds

*POST A runs if A runs
*Success of node determined by POST A

176
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skoranda@hydra:/people/skoranda

$ cat diamond.dag

# diamond.dag

#

JOB A A.sub

SCRIPT PRE A A-pre.sh
SCRIPT POST A-post.sh

JOB B B.sub
JOB C C.sub

JOB D D.sub
SCRIPT POST D.sh

PARENT A CHILD B C
PARENT B C CHILD D

$
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DAGmMmMan

® Things often go wrong...DAGman can help

® “RETRY"” provides way to retry nodes
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skoranda@hydra:/people/skoranda

$ cat diamond.dag

# diamond.dag

#

JOB A A.sub

SCRIPT PRE A A-pre.sh
SCRIPT POST A-post.sh

JOB B B.sub
JOB C C.sub

JOB D D.sub
SCRIPT POST D.sh

PARENT A CHILD B C

PARENT B C CHILD D

RETRY B 5

RETRY C 5 UNLESS-EXIT 117

$
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DAGmMmMan

® DAGs with 10,000 nodes routine in LIGO

® DAGs with 100,000 nodes common

® |arger DAGs usually broken in sub-DAGs
® node job can be a DAG itself

® configurations to help manage complex DAGs
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pipeline.py

® Nobody composes DAGs by hand

® Various scripts used to compose DAGs

® CBC group uses Python module pipeline.py
® Defines classes to represent nodes/jobs

® ihope and HIPE build on pipeline.py
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Pegasus %

® Workflow management tool
® Works in cooperation with DAGman
® Uses DAX instead of DAG

® XML description of workflow

® includes details of input/output files and data flow
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skoranda@hydra:/home/ajw/S6/highmass_sbc w910

<job 1d="IDO0OBAL1" namespace="1ligo" name="lalapps_thinca" version="1.0" level="1
" dv-name="11a6a45e94c0@3belllce40735a0a34le">

<argument>--e-thinca-parameter 1.0 --11-triggers --multi-ifo-coinc --gps-
start-time 954311149 --11-veto-file <filename file="L1-COMBINED_CAT_3_VETO_SEGS-
054287943-1209744 . txt" /> --user-tag PHENOM_LOG_INJ_CAT_3_VETO --debug-level 33
--ifo-tag SECOND_H1L1 --hl-veto-file <filename file="H1-COMBINED_CAT_3_VETO_SEGS
-954287943-1209744 . txt" /> --write-compress --gps-end-time 954313954 --do-veto

--parameter-test ellipsoid --hl-triggers --data-type all_data <filename file="

H1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ)-954311085-2048.xml.gz" /> <filename file=
"H1-INSPIRAL_SECOND_HI1L1_PHENOM_LOG_INJ-954311970-2048.xml.gz" /> <filename file
="L1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ-954310683-2048.xml.gz" /> <filename fil
e="L1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ-954312603-2048.xml.gz" />

</argument>

<execution key="site">local</execution>

<execution key="executable">/home/ajw/S6/highmass_s6c_w910/954287943-955497
687/phenom_log_inj/../executables/lalapps_thinca</execution>

<profile namespace="pegasus" key="collapse">20</profile>

<profile namespace="dagman" key="retry">1</profile>

<profile namespace="dagman" key="category">thinca</profile>

<profile namespace="condor" key="priority">3</profile>

<profile namespace="condor" key="universe">vanilla</profile>

<uses file="H1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ)-954311085-2048.xml.gz" 1
ink="input" register="false" transfer="true"/>
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‘.' 10Mme f anar/f f anmass s ; ..,li}‘ r:

<job id="ID@@PAA1" namespace="ligo" name="lalapps_thinca" version="1.0" level="1!
" dv-name="11a6a45e94c@3belllce40735a0a341le"> ;

<argument>--e-thinca-parameter 1.0 --11-triggers --multi-ifo-coinc --gps-|
start-time 954311149 --1l1-veto-file <filename file="L1-COMBINED_CAT_3_VETO_SEGS-
054287943-1209744 . txt" /> --user-tag PHENOM_LOG_INJ_CAT_3_VETO --debug-level 33
--ifo-tag SECOND_H1L1 --hl-veto-file <filename file="H1-COMBINED_CAT_3_VETO_SEGS
-954287943-1209744 . txt" /> --write-compress --gps-end-time 954313954 --do-veto

--parameter-test ellipsoid --hl-triggers --data-type all_data <filename file="

H1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ)-954311085-2048.xml.gz" /> <filename file=
"H1-INSPIRAL_SECOND_HI1L1_PHENOM_LOG_INJ-954311970-2048.xml.gz" /> <filename file
="L1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ-954310683-2048.xml.gz" /> <filename fil
e="L1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ-954312603-2048.xml.gz" />

</argument>

<execution key="site">local</execution>

<execution key="executable">/home/ajw/S6/highmass_s6c_w910/954287943-955497
687/phenom_log_inj/../executables/lalapps_thinca</execution>

<profile namespace="pegasus" key="collapse">20</profile>

<profile namespace="dagman" key="retry">1l</profile>

<profile namespace="dagman" key="category">thinca</profile>

<profile namespace="condor" key="priority">3</profile>

<profile namespace="condor" key="universe">vanilla</profile>

<uses file="H1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ)-954311085-2048.xml.gz" 1

ink="input" register="false" transfer="true"/>

- ,»),‘: ."...,-"'- \/ v =
[ [
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skoranda@hydra:/home/ajw/S6/highmass_sbc w910

<job 1d="IDO0OBAL1" namespace="1ligo" name="lalapps_thinca" version="1.0" level="1
" dv-name="11a6a45e94c0@3belllce40735a0a34le">

<argument>--e-thinca-parameter 1.0 --11-triggers --multi-ifo-coinc --gps-!
start-time 954311149 --11-veto-file <filename file="L1-COMBINED_CAT_3_VETO_SEGS-
054287943-1209744 . txt" /> --user-tag PHENOM_LOG_INJ_CAT_3_VETO --debug-level 33 |
--ifo-tag SECOND_H1L1 --hl-veto-file <filename file="H1-COMBINED_CAT_3_VETO_SEGS:
-954287943-1209744 . txt" /> --write-compress --gps-end-time 954313954 --do-veto

--parameter-test ellipsoid --hl-triggers --data-type all_data <filename file="'

H1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ-954311085-2048.xml.gz" /> <filename file=]
"H1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ-954311970-2048.xml.gz" /> <filename file:
="L1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ-954310683-2048.xml.gz" /> <filename fil:
e="L1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ-954312603-2048.xml.gz" /> ~

</argument>

<execution key="site">local</execution>

<execution key="executable">/home/ajw/S6/highmass_s6c_w910/954287943-955497
687/phenom_log_inj/../executables/lalapps_thinca</execution>

<profile namespace="pegasus" key="collapse">20</profile>

<profile namespace="dagman" key="retry">1l</profile>

<profile namespace="dagman" key="category">thinca</profile>

<profile namespace="condor" key="priority">3</profile>

<profile namespace="condor" key="universe">vanilla</profile>

<uses file="H1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ)-954311085-2048.xml.gz" 1
ink="input" register="false" transfer="true"/>
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skoranda@hydra:/home/ajw/S6/highmass_sbc w910

<job i1d="ID000OA1" namespace-"llgo" name="lalapps_thinca" version="1.0" level="1
" dv-name="11a6a45e94c0@3belllce40735a0a34le">

<argument>--e-thinca-parameter 1.0 --11-triggers --multi-ifo-coinc --gps-
start-time 954311149 --1l1-veto-file <filename file="L1-COMBINED_CAT_3_VETO_SEGS-
054287943-1209744 . txt" /> --user-tag PHENOM_LOG_INJ_CAT_3_VETO --debug-level 33
--ifo-tag SECOND_H1L1 --hl-veto-file <filename file="H1-COMBINED_CAT_3_VETO_SEGS
-954287943-1209744 . txt" /> --write-compress --gps-end-time 954313954 --do-veto

--parameter-test ellipsoid --hl-triggers --data-type all_data <filename file="

H1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ)-954311085-2048.xml.gz" /> <filename file=
"H1-INSPIRAL_SECOND_HI1L1_PHENOM_LOG_INJ-954311970-2048.xml.gz" /> <filename file
="L1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ-954310683-2048.xml.gz" /> <filename fil
e="L1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ-954312603-2048.xml.gz" />

</argument>

<execution key="site">local</execution>

<execution key="executable">/home/ajw/S6/highmass_s6c_w910/954287943-955497
687/phenom_log_inj/../executables/lalapps_thinca</execution>

<profile namespace="pegasus" key="collapse">20</profile>

<profile namespace="dagman" key="retry">1l</profile>

<profile namespace="dagman" key="category">thinca</profile>

<profile namesnace="condor" kev="pbrioritv">3</profile>

<profile namespace="condor" key="universe">vanilla</profile>

<uses file="H1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ-954311085-2048.xml.gz" 1
ink="input" register="false" transfer="true"/>

184

Wednesday, August 3, 2011



skoranda@hydra:/home/ajw/S6/highmass_sbc w910

<job 1d="IDO0OBAL1" namespace="1ligo" name="lalapps_thinca" version="1.0" level="1
" dv-name="11a6a45e94c0@3belllce40735a0a34le">

<argument>--e-thinca-parameter 1.0 --11-triggers --multi-ifo-coinc --gps-
start-time 954311149 --1l1-veto-file <filename file="L1-COMBINED_CAT_3_VETO_SEGS-
054287943-1209744 . txt" /> --user-tag PHENOM_LOG_INJ_CAT_3_VETO --debug-level 33
--ifo-tag SECOND_H1L1 --hl-veto-file <filename file="H1-COMBINED_CAT_3_VETO_SEGS
-954287943-1209744 . txt" /> --write-compress --gps-end-time 954313954 --do-veto

--parameter-test ellipsoid --hl-triggers --data-type all_data <filename file="

H1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ)-954311085-2048.xml.gz" /> <filename file=
"H1-INSPIRAL_SECOND_HI1L1_PHENOM_LOG_INJ-954311970-2048.xml.gz" /> <filename file
="L1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ-954310683-2048.xml.gz" /> <filename fil
e="L1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ-954312603-2048.xml.gz" />

</argument>

<execution key="site">local</execution>

<execution key="executable">/home/ajw/S6/highmass_s6c_w910/954287943-955497
687/phenom_log_inj/../executables/lalapps_thinca</execution>

<profile namespace="pegasus" key="collapse">20</profile>

<profile namespace="dagman" key="retry">1l</profile>

<profile namespace="dagman" key="category">thinca</profile>

<profile namespace="condor" key="priority">3</profile>

<profile _namesnace="condor" kev="universe"svanilla</nrofile> |

<uses file="H1-INSPIRAL_SECOND_H1L1_PHENOM_LOG_INJ-954311085-2048.xml.gz" 1
ink="input" register="false" transfer="true"/> f
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Pegasus

® Pegasus converts DAX to DAG
® Groups short running jobs together for efficiency
® Better management of log, error, output files

® DAG is run using condor_dagman

® Pegasus offers higher level management tools
® Do not have to examine each error and log file

® Better handling of “rescue workflows” and re-use
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(") InspiralPipelineDevelopmen:

&« C' G https://www.lsc-group.phys.uwm.edu/ligovirgo/cbcnote/InspiralPipelineDevelopment/09071510... ¢

"

>

For a failed workflow this will return

pegasus-analyzer: initializing...

************************************Summary*************************************

Total jobs : 83 (100.00%)
# jobs succeeded : 59 (71.08%)
# jobs failed : 24 (28.92%)
# jobs unsubmitted : 0 (0.00%)

kEkEERE R AR R AR AR R AR AR AR *k**x***Failed jobs' details***rr ik r ks r xRk r R AR XXX R AR AR

--------------------------------dagman_lbooooez---------------------------------

last state: JOB_FAILURE

This is a SUBDAG job:

For more information, please run the following command:

pegasus-analyzer -t -s ~f /mnt/gfs4/khodge/s6 highmass/951868743-

953078487/allinj_ summary plots/plot_hipe allinj summary plots_cat_ 5 veto.ALLINJ SUMMARY
PLOTS _CAT 5 VETO.dag

...etc...

R TR R R TR TR R R R R R R R RRRR X EXDONE TR XX R ET R TRTR TR T TRk ***

pegasus-analyzer: end of status report
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Getting Help

Try a few web pages first...you might be able
to help yourself
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{li8 LIGO Data Grid: LIGO Data ¢

€ - C L https://www.lsc-group.phys.uwm.edu/Iscdatagrid/ ol O

LSC Data Grid CPU last day

—— —— —

Sun [+ -] Sun 1200
B uUser SPU O Nice OU B Systen CPU [ MALIT CPU
g e O

Percemt

LGO [ata Grid

DASWG Usage Available Data Services Wiki

Welcome to the LSC DataGrid

What is LSC vD%taérid? The LIGO Data Grid is the combination of LIGO Scientific Collaboration computational
Ciuster Usagé and data storage resources with grid computing middleware to create a coherent and

Availabie Data| | uniform LIGO data analysis environment. The graph on the top right shows the current
Service Details| | CPU usage across the six active centers across the world

Getting started?

How to get started

Instaii Data Grid Client | | If you are new to the LSC DataGrid and need instructions for installing grid tools, getting
Getting Certificates| | @ certificate, and requesting access to LSC resources then please see Getting Started on

Renewing Certificates| | the LSC DataGrid or click on "How to get started" on the navigation bar on the left.
Certificates in your

Certificates in Keychain| | COmpute Center Status
Account Reauest

Move to wiki.ligo.org/LDG soon... [ utdre
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DASWG

LIt0 LSC Data Analysis Software

€ 2> C (A https://www.lsc-group.phys.uwm.edu/daswg/ | e

@0 pData Analysis Software Working Group

LIGO Data Grid Usage Available Data Services Wiki

0 DASWG oLAL
Doxygen

Software Docs
Minutes

.Y. L I." .

Browse CVS, Git, or SVN
Repositories
CentOS/Epel Security

Software Change

Control Board [SCCB]
Edit these pages
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The Data Analysis Software Working Group (DASWG) of the LIGO Scientific Collaboration
are responsible for the development of data analysis software. The working group is
open to all LSC members who are interested. DASWG holds regular and frequent
membership meetings, both by telecon and at LSC meetings. It has a Chair, named by
the LSC Spokesperson. One distinctive structural feature is the existence of a steering
committee, the Data Analysis Software Committee, chaired by the working group Chair.
The role of the Steering Committee is to broker consensus on issues where discussions of
the general membership have been unable to find consensus.

Weekly telecon

The working group holds a weekly telecon at 09:00 Pacific time every Thursday. Dates
and dial-in instructions are posted under Participate > Telecon; the agenda and minutes
of each meeting are posted at Docs > Minutes

Mailing list

Detailed information about the mailing list can be found at Participate > Mailing List. The
basics are:
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DASWG

® daswgl@gravity.phys.uwm.edu

® daswg@ligo.org

§

® Admins monitor that email lis

® Scientists jump in to also help
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Site Support

® 1das admin cit@ligo.caltech.edu

® ldas_admin lho@ligo.caltech.edu

® ldas_admin llo@ligo.caltech.edu

® uwm-helpldgravity.phys.uwm.edu

® https://n0.aei.uni-hannover.de/tracking/
projects/show/atlas
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Asking for help: bad example

To: daswg@gravit{,phys.uwm.edu
From: some.user@ligo.orqg
Subject: help!

My job will not run! Help!!!!
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Asking for help: good example

To: daswgl@gravity.phys.uwm.edu
From: Joe.user@ligo.org
Subject: job 3548760 on hold at LHO

Job 3548760 at LHO was put into the hold
state. I examined the output of condor g

-long 3548760 but could not determine
why the job 1s on hold.

The job submit file 1is
/home/joe/S6/job01l.sub
The log file 1is

/home/joe/S6/job01.1log

Please let me know how to further debug
this problem.

Sincerely,

Joe 193
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