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+ Sun 450 instead of 2 Ultra10s
+ Quad PIII data conditioner
+ Extra Hard Disk Space
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+ Beowulf Cluster (16 cpu)
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Improved Testing & QualityImproved Testing & Quality

LDAS Software
Process Control
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LDAS Software Version
Numbering System

D000011-00-E

Implementation StatusImplementation Status

LIGO-T970130-08-E
LIGO-VIRGO Frame Specification
Version 4
95% Complete

FrameCPP
Version 4
90% Complete

LIGO-T990023-01-E
LIGO-Lightweight Format
99% Complete

LIGO-T990101-02-E
LDAS Database Tables
90% Complete

Public Domain
C++ XML Parser Library
99% Complete

LIGO-T980119-00-E
metaDataAPI Requirements
95% Complete

dbEasy Library
ODBC Level 3
95% Complete

LIGO-T990037-00-E
lightWeightAPI Requirements
95% Complete

LIGO-T980115-00-E
managerAPI Requirements
95% Complete

LIGO-T000026-00-E
controlMonitorAPI Requirements
30% Complete

http://www.ldas.ligo.caltech.edu
TELNET - 6 Text Commands
getFrameData
getFrameElement
getMetaData
putMetaData
describeMetaData
killJob

GUILD by Peter Shawhan
Tcl/Tk Database GUI

LIGO-T980117-00-E
frameAPI Requirements
95% Complete

LIGO-T990002-00-E
dataConditionAPI Requirements
50% Complete

LIGO-T990086-03-E
mpiAPI Requirements
70% Complete

LIGO-T990097-00-E
wrapperAPI Requirements
40% Complete

LIGO-T990101-07-E
LAL Specification
LSC Software Committee

Http://unix.mcs.anl.gov/mpi/mpich
MPICH version 1.2
99% Complete
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Software DevelopmentSoftware Development
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 LDAS Software Status:
(estimated % complete)

Mar-99

Nov-99

Mar-00

Percent complete Percent complete 
non-linear non-linear 
with timewith time

Not all APIsNot all APIs
variable complexity

created equallycreated equally

I use 95%I use 95%
to separateto separate
developmentdevelopment

from from 
maintenancemaintenance

Code Growth Related toCode Growth Related to
Staffing LevelsStaffing Levels

LDAS Infrastructure Development Team
Staffing Level
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Kent Blackburn: Architect

Ed Maros: C++ & SA

Alex Ivanov C++ & Frames

(-)Grace Hu: C++ & MPI

(-)Nathan Yospe: C++

Masha Barnes: C++

Mary Lei: Tcl/TK & DBA

(-)Xiao Hu: DBA

(-)Dave Farnham: C++

Phil Ehrens: Tcl/Tk

Omar Rashad: SysAdmin

LDAS Library Development
(23:59 each Friday)
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LDAS API Tcl Development
(23:59 each Friday)
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LDAS API C++ Development
(23:59 each Friday)
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Recent SoftwareRecent Software
EnhancementsEnhancements

q New LDAS Build Script:
ë New Pre-Build, Build, & Post-Build functionality based on bsh, automake, autoconfig & make

q Frame Format:
ë New Frame Specification: version 4.0!

ë FrTOC “table of contents” indexes into frame for faster data access from file!
ë This also removes necessity to load full frame!

q FrameCPP:
ë Added static index I/O buffers for frames with same run number to remove necessity to parse every LIGO frame

thereby increasing read/write speeds ~ 1-20 fold over previous versions!
ë Tested with VIRGO’s help and released version 4.0 compliant FrameCPP Library!

q ILWD C++ Object Socket Transmission:
ë Added more intelligence and buffering to object space code, increase speed of object oriented distributed data

transmissions by 10-1000 times that of previous software!
ë Now able to send and receive ILWD objects between Sun and Linux!

q ODBC Level 3 client library (dbEasy):
ë Upgraded IBM’s DB2 Server: version 6.1
ë Added ODBC Level 3 calls to dbEasy (multi-row inserts) resulting in a 10-100 fold improvement in database

ingestion rates!

q managerAPI (System Start-Up and Restart):
ë Manager now starts up all other LDAS APIs and has emergency socket command support to restart any API.

Frame to ILWD Timing TestsFrame to ILWD Timing Tests
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Frame to ILWD Rates
(using nfs file system)
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MetadataMetadata Insertion Tests Insertion Tests
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LDAS Database Insertion Rates
(Version 0.0.11)
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LDAS Database Insertion Times (Wall)
(Version 0.0.11)
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LDAS Database Insertion Times (CPU)
(Version 0.0.11)
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Linux to Linux Rates with Containers
(local loopback interface)
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Sun to Sun Rates with Containers
(local loopback interface)
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Sun to Sun Rates with Containers
(fast ethernet interface)
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Current Software ActivitiesCurrent Software Activities

q Parallel Computation!
ë dataConditionAPI:

8 pre-conditions data prior to parallel processing

8 collaborating with ANU, PSU, & UTB LSC members

ë mpiAPI:
8 initiates parallel jobs

8 manages dynamic load balancing

8 listens to parallel status reports

ë wrapperAPI:
8 parallel analysis driver code
8 dynamically loads algorithm libraries

8 collaborating  with UWM LSC members

ë controlMonitorAPI:
8 GUI interface to LDAS system (client-side & server-side)

8 displays status of parallel jobs

8 allows additional control of parallel jobs after start-up

8 provides views of all LDAS log files

8 provides some simple system administration tasks.

ë eventMonitorAPI:
8 gathers results from parallel jobs

8 commits database results to metaDataAPI

8 initiates new post-parallel processing on resultant data

wrapperAPI

(Dynamically Loaded Library)

mpiAPI
(tcl code only)

{spawns
mpirun...}

dataCondition
API

eventMonitor
API

lightWeight
API

wrapperAPI
(Slave Process)

wrapperAPI
(Slave Process)

wrapperAPI
(Slave Process)

wrapperAPI
(Slave Process)

wrapperAPI
(Slave Process)

wrapperAPI
(Slave Process)

wrapperAPI
(Slave Process)

wrapperAPI
(Slave Process)

wrapperAPI
(Master Process)

mpi-wrapper
communications

ILWD data object
transmissions

LDAS GUIsLDAS GUIs

controlMonitorAPI Client GUIGUI to LIGO’s Database
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Mock-Data-ChallengesMock-Data-Challenges

Beowulf
Cluster

Frame Files
3-5 MB/sec

frameAPI
down select channels

concatenate series

statistical summary,

bandwidth reduction,
regression analysis

detection analysis

insertion/querying
 of statistical and

relational results into

Job/ID

Tcl

controlMonitorAPI
monitor all LDAS APIs

jobs and Logfiles,
start/stop LDAS APIs
control and monitor
parallel processes

load balance multiple

detection confidence,

Anonymous FTP, Web Server, E-Mail

location of results

q 3 Mock Data Challenges This Year!
ë E1 trigger ingestion:

8 GDS:dmt, LDAS:managerAPI, lightWeightAPI, metaDataAPI

8 dmt generates trigger events in LIGO_LW document file and
sends LDAS commands to managerAPI to pick up LIGO_LW
files and ingest triggers into LDAS database.

8 Run completed April 29th successfully!

ë dataConditionAPI:
8 LDAS: managerAPI, frameAPI, metadataAPI, lightWeightAPI,

dataConditionAPI

8 Frame data will be conditioned in preparation for parallel
processing algorithms. Summary statistics about the data will be
stored in the LDAS database. Tests will verify signal
conditioning algorithms, performance, throughput and system
robustness in a series of test planned that will span several days.

8 Sam Finn (LSC/PSU) placed in charge of requirements and
planning. Tentatively scheduled for last week of July.

ë wrapperAPI:
8 LDAS: managerAPI, frameAPI, metadataAPI, lightWeightAPI,

dataConditionAPI, mpiAPI, wrapperAPI, controlMonitorAPI,
eventMonitorAPI, LSC: LAL based dynamically loaded libs.

8 Conditioned data is analyzed on the LDAS compute cluster for
astrophysical signals. Load balancing and controlling of multiple
jobs will be tested. Events detected by algorithms will be post-
processed and stored in LDAS database.

8 Patrick Brady (LSC/UWM) placed in charge of requirements
and planning. Tentatively scheduled for late November.

New LDAS Look on the WebNew LDAS Look on the Web

Lots of click-able diagrams!
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LDAS API Status Log Files

Problem Tracking System
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New
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- Advanced query interface allows very detailed 
  analysis about problems stored in database to 
  be studied on the web!
- Search by text, date, and individual fields(11).
- Reports can easily be customized.



9

CVS Repository on the Web

Concluding Remarks

ò Better process control insures improvements in testing and quality.

ò LDAS Software code has doubled since last PAC meeting as we reach
the half way point in the software construction phase.

ò Performance of major infrastructure components greatly improved.

ò Major development focus has moved away from distributed computing
infrastructure and on to parallel computing infrastructure.

ò LDAS working closely with Software Committee and LSC to develop
dataConditionAPI & wrapperAPI and to schedule collaborative Mock
Data Challenges.

ò New web interfaces allow the community to easily learn about LDAS,
view status of systems running at sites and access documentation and
source code.


