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Recent Developments in ServiceX

* Backend Developments (ServiceX itself)

* 1.4.1 (August 7th) -> 1.5.X (Sept 20t)

* Lessons from the IDAP 200 Gpbs test: reduce lost internal scaling messages, small
updates to how we transform the data, lots of small stability improvements.

* New transformers/codegenerators to run plain-old-python
* The WebAPI did not change, however!
* Won’t really discuss further

* Front End (Library to enable user interaction)

3.0 released Sept 20t (after 5 months of development)

Big (breaking) change in how the user interacts with ServiceX

Pulled several ideas from the community into the central library (e.g. datasets)
Queries can be coded with typed classes, dictionaries, or yaml text files now!
DOCUMENTATION!!
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Concepts

This section describes the concepts that are important to understand when working with ServiceX.

Or... the source for the documentation is in the repo

Datasets

Datasets are groups of experimental data from which columnar data can b racted. ServiceX supports

four sources of data:

1. Rucio

2. CERN Open Data Portal

3. List of File ac ble via HTTP or XRootD
4. EQS Dire

Submit a MR

Queries
Queries are used to extract data from a dataset. They specify the columns to extract, the events to
include in the output. There are several types of queries supported by ServiceX:

unc-ad|

ython Function

3. Dictionary of uproot selections

Sample
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https://servicex-frontend.readthedocs.io/en/stable/
https://github.com/ssl-hep/ServiceX_frontend/issues
https://github.com/ssl-hep/ServiceX_frontend/tree/master/docs

How does it work?

from servicex import Sample, ServiceXSpec, query, dataset, deliver

spec = ServiceXSpec(
Sample=[

Sample(
Name="UprootRaw_Typed",
Dataset=dataset.FilelList(

I

=

f

"root://eospublic.cern.ch//eos/opendata/atlas/rucio/datal6e_13TeV/DAOD_PHYSL
Data Source (Fllel_lst, Rucio, etC.) "root://eospublic.cern.ch//eos/opendata/atlas/rucio/datal6_13TeV/DAOD_PHYSL

"root://eospublic.cern.ch//eos/opendata/atlas/rucio/datalé 13TeV/DAOD PHYSL
* Where to get the data from P s/op s 5 ]

)>

Query=query.UprootRaw(
[}

=

Query "treename": "CollectionTree",

e How to transform the data
* Raw, func_adl, etc.

“filter_name": “"AnalysisElectronsAuxDyn.pt",




How does it work?

from servicex import Sample, ServiceXSpec, query, dataset, deliver

spec = ServiceXSpec(

Sample=[
Sample(
Name="UprootRaw_Typed",
Sample Dataset=dataset.FilelList(
: [
* Con5|sts Of the data set and "root://eospublic.cern.ch//eos/opendata/atlas/rucio/datal6e_13TeV/DAOD_PHYSL
query together "root://eospublic.cern.ch//eos/opendata/atlas/rucio/datal6_13TeV/DAOD_PHYSL

° PrOdUCQS 3 Set Of files "root://eospublic.cern.ch//eos/opendata/atlas/rucio/datalé_13TeV/DAOD_PHYSL
* Labeled with the Name ),

Query=query.UprootRaw(
[

"treename": "CollectionTree",
“filter_name": “"AnalysisElectronsAuxDyn.pt",

print(f"Files: {deliver(spec
uw



How does it work?

Samples

* You can submit 1 or 100
samples at a time

* OQOutput will always be a dict
of everything

All of these objects take lots of extra
parameter that allow you to specify
explicitly:

* Code generator

* Backend ServiceX location

* Transformer image, etc.

The servicex.yaml file is still required!!

from servicex import Sample, ServiceXSpec, query, dataset, deliver

spec = ServiceXSpec(
Sample=[

Sample(
Name="UprootRaw_Typed",
Dataset=dataset.FilelList(

[

"root://eospublic.cern.ch//eos/opendata/atlas/rucio/datal6e_13TeV/DAOD_PHYSL
"root://eospublic.cern.ch//eos/opendata/atlas/rucio/datal6_13TeV/DAOD_PHYSL
"root://eospublic.cern.ch//eos/opendata/atlas/rucio/datalé_13TeV/DAOD_PHYSL

1
)
Query=query.UprootRaw(
[
{
"treename": "CollectionTree",
“filter_name": “"AnalysisElectronsAuxDyn.pt",



How does it work?

deliver changes the spec with the

Samples into files.

* There is an async version of this
coming soon!

* |t will handle all interaction with
the ServiceX backend via the
WebAPI

from servicex import Sample, ServiceXSpec, query, dataset, deliver

spec = ServiceXSpec(
Sample=[

Sample(
Name="UprootRaw_Typed",
Dataset=dataset.FilelList(

[

"root://eospublic.cern.ch//eos/opendata/atlas/rucio/datal6e_13TeV/DAOD_PHYSL
"root://eospublic.cern.ch//eos/opendata/atlas/rucio/datal6_13TeV/DAOD_PHYSL
"root://eospublic.cern.ch//eos/opendata/atlas/rucio/datalé_13TeV/DAOD_PHYSL

)>

Query=query.UprootRaw(
[

"treename": "CollectionTree",
“filter_name": “"AnalysisElectronsAuxDyn.pt",



Using a Dictionary instead...

We expect:

* Dictionary is the easiest to use for
guick oneoffs

* Typed classes will be used by
libraries and frameworks

 The YAML is attractive because it
can be checked into git directly!

At its core, the frontend only uses the
typed classes — everything is
translated into that!

from servicex import query, dataset, deliver

spec = {
'Sample’: [{
‘Name': "UprootRaw_Dict",
‘Dataset’': dataset.FileList(
[

"root://eospublic.cern.ch//eos/opendata/atlas/rucio/datalé_13TeV/DAOD_PHYSLITE.
"root://eospublic.cern.ch//eos/opendata/atlas/rucio/datalé_13TeV/DAOD_PHYSLITE.
"root://eospublic.cern.ch//eos/opendata/atlas/rucio/datalé_13TeV/DAOD_PHYSLITE.

: query.UprootRaw(

"treename": "CollectionTree",
"filter_name": "AnalysisElectronsAuxDyn.pt",

print(f"Files: {deliver(spec)}")




Using YAML

The YAML file itself:

Sample:
- Name: UprootRaw_YAML
Dataset: !Filelist

[

"root://eospublic.cern.ch//eos/opendata/atlas/rucio/datalé_13TeV/DAOD_PHYSLITE.37019878
"root://eospublic.cern.ch//eos/opendata/atlas/rucio/datal6_13TeV/DAOD_PHYSLITE.37019878

"root://eospublic.cern.ch//eos/opendata/atlas/rucio/datalé_13TeV/DAOD_PHYSLITE.37019878

1
Query: !UprootRaw |

[{"treename”:"CollectionTree”, "filter_name": "AnalysisElectronsAuxDyn.pt"}]

Use in SX:

from servicex import deliver

There is not yet a full text representation for all

print(
guery languages!

deliver("config_Uproot_FuncADL.yaml")

& Watts (UW/Seatte)



Other Queries: Func_ ADL xAOD (Fully Typed)

from servicex import query as q, deliver, dataset

def func_adl_xaod_simple():
query = q.FuncADL_ATLASr22() # type: ignore
jets_per_event = query.Select(lambda e: e.Jets('Analysislets'))

jet_info_per_event = jets_per_event.Select(
lambda jets: {

FunC_ad| = 'pt': jets.Select(lambda j: j.pt()),

'eta': jets.Select(lambda j: j.eta())

— spec = {

'Sample': [{
'Name': “func_adl_ xAOD_simple",
'Dataset': dataset.Filelist(

. [
Se rvi CeX SpeC "root://eospublic.cern.ch//eos/opendata/atlas/rucio/mc2@_13TeV/DAOD_PHYSLI

and Delivery .

'Query': jet_info_per_event
H
}

— files = deliver(spec, servicex_name="servicex-uc-af")
assert files is not None, "No files returned from deliver! Internal error"

return files

G. Watts (UW/Seatte)



ssl-hep/ServiceX frontend: Client access library for ServiceX

Status

* The Analysis Grand Challenge and the
IDAP 200 Gbps code has been converted
touse 3.0

* Being used in the wild as well (been out
about 1.5 months).

* However, there are some rough edges

e 3.0.1’s branch already has a significant
number of updates

 Will release “soon”

* We also have a backlog of new features
where we are planning for 3.1

G. Watts (UW/Seatte)

© Client-side Caching

© Frontend crashes while working transform is in progress are not saved bug

) outputFormatEnum and DeliveryEnum are not exposed to the library user ' enhancement

(© Cached data do not use the sample name from the new spec verify

(© If USER isn't defined, then servicex crashes bug

ing transforms can lose their authentication

) Caching behavior of permutation of XRootDFiles

() Messed up cache database when multiple samples containing the same file is requested bug

ResultFormat should be removed bug

© Add XRootD dataset lookup as a first-class dataset object

© Cache Collisions when you ignore cache for a re-run bug

© You can specify 0 files for the number of files to transform bug

= Add retries for s3 interactions with tenacity

= Update the download progress bar (both unsigned and dowload) when initial transform
request doesn't return all files verify

coverage report with json

© The marching ants do not deal with evolving total numbers of files bug

£+ Resolves the progress bar final count not updating

¥ Fix for colors with multiple progress bars

(© Add locks to protect cache DB from concurrent writes | enhancement



https://github.com/ssl-hep/ServiceX_frontend

Backup

G. Watts (UW/Seatte)



Full Python Function Transformer!!

from servicex import query, dataset, deliver

def run_query(input_filenames=None):
import uproot # type: ignore

Python Function - with uproot.open({input_filenames: "CollectionTree"}) as o:
br = o.arrays("AnalysisElectronsAuxDyn.pt")

return br

This allows one to

extract non-ntuple- spec = {

like objects from the sample’: [{ R

f| ﬂ ‘Name': "PythonFunction_Dict",

le (eg cutriow, 'Dataset': dataset.Filelist(

etc.) [

"root://eospublic.cern.ch//eos/opendata/atlas/rucio/datalé_13TeV/DAOD_PHYSLITE

ServiceX Spec "root://eospublic.cern.ch//eos/opendata/atlas/rucio/datalé_13TeV/DAOD_PHYSLITE
a nd De“\/e ry "root://eospublic.cern.ch//eos/opendata/atlas/rucio/datalé_13TeV/DAOD_PHYSLITE

)>

‘Query': query.PythonFunction().with_uproot_function(run_query)

H

print(£f"Files:, {deliver(spec)}")



