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iDDS (a joint project with IRIS-HEP and ATLAS)

e An intelligent service to transform and deliver needed data to
consumers, to orchestrate of WFMS and DDMS with generalized

workflows
o Experiment agnostic based on the generalization
o Extraction and abstraction of functions for orchestration
o Maintainability and extensibility with plugin architecture
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iIDDS

e C(lient/Server
o Rest server to handle requests from clients.
o Employ different backends for transformation: PanDA, Rucio,
Condor and so on.
e Layered architecture of the server
o Every layer abstracts a group of functions, hidden the
complexity of different logics on different layers.
e Workflow-based task management
o A workflow is a group of work and their relationship.
o  Work is a transform task: For different experiment or use
cases, different work can be defined or developed.
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iIDDS

e DAG workflow management
o Task Level DAG

Relation description is among tasks.

When there are new outputs in a task, new jobs are generated for the dependent tasks.
When a task is terminated, dependent tasks are triggered.

o Job Level DAG

Relation description is among pre-defined jobs.

Job grouping based on WFMS.

When a job is terminated, dependent jobs are triggered.
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iIDDS

e Monitors

o  iDDS publishes messages and many monitors are
built based on these messages.
o  Processing status monitor:
m  Monitor task status
m  bigpanda, Grafana, Elastic Search
o  Service health monitor

m  Monitor whether iDDS is running in a good

health
u Elastic Search

e ToBeDone:

o  To construct an experiment-agnostic monitoring.

DDS metrics overview (
hostname.keyword: AvgCPU MaxCPU Avgrss Maxrss Avgdatausage Maxdatausage Minhttpd Min supervisorctl
Descending
aipandal82.cern.ch 6.935% 12.39%  23517% 248%  34.035% 35.5% 100 100
aipandal81.cern.ch 0.383% 13.027% 18.014% 19.3%  12.112% 12.2% 100 0
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Requests summary:

Summary category Value

Status ini 19) Failed(

) i c

Show 10 v entries

request_id  scope name

3559 mc16_13tev mc16_13tev.410654.powhegpythiase

3557 mc16_13tev mc16_13tev.363643.mgpy8eg_n30nlo_wmunu_ht1000_2000_cfilterbveto.merge.aod.e4944_e5984_s3126_ro364_r9315_tid12796075_00

jo® _aldgugt ds inclusife_top.merge.aod.e6552 e5984 a875 r10201 r10210_tid13515951 00
,sna|ndapt,anmop.merge.aod.essztesesa,a575;9354;9315,tid14102253,00 Finished

Showing 1 to 10 of 25,895 entries

3561 mc16_13tev mc16_13tev.410645.powhegpythias

3563 mo16_13tev mc16 13tev.363669.mgpy8eg n30nlo wtaunu ht2000 e cms_cvetobveto.merge.aod.e5136 e5984 53126 r10201 r10210 id18167966 00 Finished
3565 mc16_13tev mc16_13tev.410643.phpyBeg_al4_tchan_lept antitop.merge.aod.e6536_e5984_a875 r9364_r9315_tid13255756_00 Finished
3567 mc16_13tev mc16_13tev.363636.mgpy8eg n30nlo_wmunu_ht500_700_cvetobveto.merge.aod.e4944 e5984 s3126 _r9364 r9315_tid12795798 00 Finished
3569 mc16_13tev mc16_13tev.410218. i at14n23lo_tt d.e5070_e5984 a875_r10724 _r10726_tid16535779_00 Finished
3571 mc16_13tev mc16_13tev.410156 X _a14n23lo_tt: d.e5070_e5984_a875_r10201_r10210_tid16745868 00  Finished
3573 mc16_13tev mc16_13tev.410218. ¥ _a14n23lo_tte d.e5070_e5984 a875 r9364 r9315 tid16514287 00 Finished
3575 mc16_13tev mc16_13tev.363647.mgpy8eg_n30nlo_wmunu_ht2000_e_cms._bfilter.merge.aod.e5136_e5984_s3126_r10201_r10210_tid18167829_00 Finished

Search:
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Finished
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iDDS Achievements

Data Carousel
o In production since May, 2020
o  Solved the 1ssues with the delayed start of processing data on tape
HPO (Hyper Parameter Optimization)
o To provide a fully-automated platform for hyper-parameter optimization on top of
geographically distributed GPU resources on the grid, HPC, and clouds
o  Advertised to ATLAS ML users, not specific to ATLAS
JoB level DAG based workflow management
o Using new DOMA PanDA instance used for Rubin Observatory (LSST) exercise

m Cascade of chains for multi-step processing with thousands of jobs per step
m Release jobs incrementally for different steps to avoid long waiting

Task level DAG based workflow management
o  High-level workflows specified by DAGs driving workload scheduling.
o Active Learning for ATLAS dynamic task management (New tasks are generated
based on the analysis result of previous tasks).
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iDDS Data Carousel

e iDDS Fine-grained data carousel.

o Orchestrate Rucio to collect and digest file information, and lets
JEDI/PanDA process only prestaged files with proper granualities
and grouping, instead of processing with dataset-level
granualities(not process data until the whole dataset is ready).

o Trigger to process data based on messages from iDDS.
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iDDS Data Carousel

e For ATLAS production since May, 2020
e Totally has processed about 21 PB data (Trillion).
e Reduced a lot of redundant job attempts.
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iDDS HPO(HyperParameterOptimization)

® To provide a fully-automated platform for hyper-parameter optimization on top
of geographically distributed GPU resources on the grid, HPC, and clouds

e 1DDS generates hyperparameters by iterations and collects results from
hyperparameter evaluation.

e [everaging scalability and resources integration PanDA to evaluate
hyperparameters.

e New hyperparameters are generated based on the results of previous iterations.

Register a HPO
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iDDS HPO(HyperParameterOptimization)

® Advertised to ATLAS ML users, not specific to ATLAS

® The usage is increasing.
e Advanced use cases
o Segmented HPO, distributed training (See Rui Zhang’s presentation on Mar 03,
https://indico.cern.ch/event/1004145/)

Show 10 ~ | entries Search: HPO
request_id scope name status transform_status in_status in_total_files in_processe. d_files out_status out_total_files «
37223 hpo hpo.24509485.2021_03_10_19_04_57_473740655 Transforming Transforming Open 2 2 Open = «
37225 hpo hpo.24509487.2021_03_10_19_04_57 829887699 Transforming Transforming Open > > Open 2 «
37227 hpo hpo.24509488.2021_03_10_19_05_11_831247870 Transforming Transforming Open > > Open 2>
37229 hpo hpo.24509491.2021_03_10_19_05_44 755961431 Transforming Transforming Open = 2> Open 2
37231 hpo hpo.24509492.2021_03_10_19_05_45 00621075 Transforming Transforming Open > > Open >
37233 hpo hpo.24509493.2021_03_10_19_05_48_072992706 Transforming Transforming Open 2 = Open 2
37235 hpo hpo.24509494.2021_03_10_19_06_18 694058984 Transforming Transforming Open 2> 2 Open 2
37237 hpo hpo.24509495.2021_03_10_19_06_18_859385180 Transforming Transforming Open > > Open =
37239 hpo hpo.24509500.2021_03_ _10_19 06 39 335869695 Transforming Transforming Open 2 2 Open 2
37241 hpo hpo.24509509.2021_03_10_19_06_47 514355545 Transforming Transforming Open = > Open = «
Showing 911 to 920 of 922 entries (filtered from 25,895 total entries) m“ mmmmmm
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IDDS Rubin Observatory (LSST)

e LSST exercise (Job level DAG)

O

Thousands of jobs and their dependencies are defined: cascade of chains
for multiple-step processing.

Group jobs to tasks based on their dependencies, to adapt PanDA task
management.

1DDS manages the dependencies and triggers to release jobs incrementally
when all dependencies are ready, instead of blocking tasks until all previous
tasks finish, to avoid long waiting.
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IDDS Rubin Observatory (LSST)

e LSST exercise
o Use the experiment-agnostic DOMA PanDA instance.
o A new DOMA 1DDS instance is deployed, to work with DOMA
PanDA 1nstance.
Various workflows with cascade of jobs are submitted.
o Scale tests are ongoing.

O

shared_pipecheck 20210324T001908Z_detection shared_pipecheck_20210323T160801Z_calibrate 100% 2021-03-23 2021-03-23
running 20% 2021-03-28 2021-03-28 1039 900
1072 test Isst atlpilo1 RequestID: 1072 Errors 5 ; Fim I 900 us test Isst atlpilo1 RequestID: 1039 Errors 1 18:58:42 18:58:42
insufficient inputs are ready. 0 files available, 1*1 files required : -
1038 shared_pipecheck 20210323T160801Z _isr 100% 2021-03-23 2021-03-23 900
1071 Sharedpipecheck 20210324T001908Z assembleCoadd finished | 20% 80% 2021-03-26 2021-03-26 00 us test Isst atlpilot RequestiD: 1038 Errors 1 17:26:30 17:26:30
test Isst atlpilo1 RequestID: 1071 Errors 5] 14 00:44:16 00:44:16
1037 shared_pipecheck_20210323T160801Z_characterizelmage 100% 2021-03-23 2021-03-23 200
1070 | Shared_pipecheck 20210324T001908Z consolidateSourceTable finished ~~ 73% 26% 2021-03-25 2021-03-25 %00 us test Isst atpilot RequestiD: 1037 Errors 1 18:30:38 18:30:38
test Isst atlpilo1 RequestID: 1070 Errors 49 3613 09:20:21 09:20:21
shared_pipecheck_20210323T100331Z_transformSourceTable
hared_pipecheck_20210324T001908Z_make\W: finished  83% 16% 2021-03-26 2021-03-26 1036 testlsstatlpilot RequestiD: 1036 Errors N % i AAHEE) 900
1069 shared_pipechect makeWarp nist o (J -03- -03- 900 us g 259 188 11:53:08 11:53:08
test Isst atlpilo1 RequestID: 1069 Errors 49 418 00:08:11 00:08:11 insufficient inputs are ready. O files available, 11 files required
shared_pipecheck_20210324T001908Z_transformSourceTable . shared_pipecheck_20210323T100331Z_pipetaskInit 1009 2021-03-23 2021-03-23
i g 95% 20210328 2021-03-28 1035 0 900
1068 test Isst atlpilo1 RequestID: 1068 Errors 234 . I N 900 us test Isst atlpilo1 RequestID: 1035 Errors 1 11:26:32 11:26:32
insufficient inputs are ready. 0 files available, 1*1 files required - o
hared heck_20210323T100331Z. lidateSt Tabl
R AT Al R running  65% 10% 20210328 2021-03-28
1057 | Shared_pipecheck 20210324T0019082.consolidateVisitSummary finished | 81% 18% 2021-03-25 2021-03-25 a0 us 1034 testlsst atlpilo RequestiD: 1034 Errors 2 25 TR 14:53.08 900
test Isst atlpilo1 RequestID: 1067 Errors 49 409 07:00:04 07:00:04 insufficient inputs are ready. O files available, 1*1 files required
shared_pipecheck_20210324T001908Z_writeSourceTable shared_pipecheck_20210323T100331Z_characterizelmage
running 95% 2021-03-28 2021-03-28 running 75% 1% 2021-03-28 2021-03-28
1066 test Isst atlpilot RequestID: 1066 Errors 900 us 1033 test Isst atlpilo1 RequestID: 1033 Errors 900
. . 234 224 11:53:09 11:53:09 y . . . N 252 1905 11:53:08 11:53:08
insufficient inputs are ready. 0 files available, 1*1 files required insufficient inputs are ready. 0 files available, 1*1 files required
ith de of jobs:
s A IWOTKFlOw with cascade of jobs:
runnin Bl -03-: -03-
1065 test Isst atlpilo1 RequestID: 1065 Errors 9 S o ead 900 us test Isst atlpilo1 RequestID: 1032 Errors 252 195 57 20:02:49 20:02:49
insufficient inputs are ready. O files available, 11 Mesj@bs ﬁ re g:ro u ped to tajs ks :
shared_pipecheck_20210323T100331Z_writeSourceTable
running 74% 0% 2021-03-28 2021-03-28
shared_pipecheck_20210324T001908Z_calibrate 1031 test Isst atlpilo1 RequestID: 1031 Errors 900
unning  95% 0% 2021-03-28 2021-03-28 ; : i ; 262 1881 11:53:08 11:53:08
1064 test Isst atlpilo1 RequestID: 1064 Errors 900 us insufficient inputs are ready. 0 files available, 1*1 files required
. . 234 2242 11:53:09 11:53:09
insufficient inputs are ready. O files available, 1*1 files required
shared_pipecheck_20210323T100331Z_calibrate =
hared_pipecheck_20210324T001908Z_isr finished | 97% 2% 20210824 2021-03-24 1080 testlsstatipiof RequestiD: 1030 Errors CIDOOR 75 0% 2egezs HELOR gy
ar -03- -03-; i
1085 [ SR 1 900 us P e 252 1891 115308 11:53:08
test Isst atlpilo1 RequestiD: 1063 Errors 234 2077 23:49:50 23:49:50 insufficient inputs are ready. O files available, 11 files required
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iIDDS ActivelLearning

e ActiveLearning

@)

@)

A simple DAG use case to chain processing and learning tasks.

To define the subsequent processing task based on the decision making in the learning task

which analyze the results of the previous processing task.

Task templates to generate concrete tasks, and condition branches to control the workflow.

Under integration with PanDA.
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Summary: iDDS Current Status

<% Main architecture
> 1DDS database, core, REST API
> Plugins
> Agents
> Watchdogs
<% Documents & monitors
> Home page: https://idds.cern.ch
> (Codes: https://github.com/HSF/iDDS
> Documents: https://idds.readthedocs.io (dev)
> ATLAS monitor: https://bigpanda.cern.ch/idds/
> Different monitors are being enriched.
< Instances in production
> ATLAS, DOMA
< Instance for dev
> Development and integration
> New or not well-defined use cases.
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https://idds.cern.ch
https://idds.readthedocs.io

Summary: iDDS Current Status

% Use cases
> Fine-grained data carousel
> Hyper Parameter Optimization (HPO)
> LSST exercise
> Decision making for active learning

% future developments

> Main Structure improvements

> Monitor improvements

> New use cases
m ToyMC (Based on HPO, similar structure)
B Dynamic transformation and placement on demand, for example Derivation on Demand
m Fine-grained data transformation and delivery, such as Event Streaming Service
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