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Analysis facilities: prototypes

e Two AF facilities with the possible outcome of adding more sites as soon as
we gain experience

“Coffea-Casa”
https://cmsaf-jh.unl.edu

CMSAF @T2 Nebraska # Elastic AF @ Fermilab

® Q4 2020 - Invite first users to test “alpha” version of UNL AF (“coffea-casa”)

® Q4 2020 - Make “coffea-casa” products (Helm charts, modules) deployable in any other AF facility
o Expected first test deployment of FNAL Elastic AF during 2021

® Q4 2020 - Finalize testing of ServiceX@UNL AF
® Q1 2021 - Deploy and test data delivery with Skyhook at UNL AF


https://cmsaf-jh.unl.edu

T2 Nebraska Site Resources

T2 _US_Nebraska has over 13,000 cores available for analysis, accessible via
grid interfaces, internally managed by HTCondor.

11 PB of HDFS data storage, 12 XRootD/GridFTP data doors

It also operates an XCache service with 90TB of cache spa
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UNL K8s Cluster specs

(Currently this Kubernetes setup is constructed with recycled workers and disks.)

Hostname
red-kube-vmO00[1,2,3]
red-kube-c07[24,26,28,30]
red-kube-c10[35,36,37]
red-kube-c69[21-26]
red-kube-c69[27-30]
red-kube-c6931
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Role Description CPU
masters VMs 2
workers R710s 24
workers Sun X2200 8
workers Sun X2200 8
workers 2x4U Supermicro 16
workers 1U Supermicro 8

Involved Object Le n S for
monitoring

ingress-nginx
jupyter
kube-node-lease
kube-public

STATUS
Active
Active
Active
Active
Active
Active
Active
Active
Active
Active

A lot of different users
(namespaces)!

RAM

8GB

96GB
32GB
24GB
64GB
32GB




Analysis Facility @ T2 Nebraska
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Current status of Analysis Facility @ T2 Nebraska N

CoffeaCasaCluster: HTCondorCluster

E.nab-led.m Security - TLS enabled
authenflcatlon in HTCondor T e T — mtegratmn for Dask to allow
infrastructure T e Ier auto-scaling out to the local HTCondor
pool
. . User’s Laptt .
We are using a highly ’ﬁg . )
customized “CMS Analysis” e s o All of this is being
container with all the necessary | ; o — e T 3 incorporated into a Helm
. .. ' 14 H -
dependencies S ,WHW‘* Jupyerie ntance e 5 chart - many rough edges,
“ajWertise i schieduier . @ ; but it will be portable to
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|| Peruser : Scheduler
‘1 CMS Analysis” pod HTCondor Worker
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Pod customization hook to create S Worker :
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the Dask scheduler to the outside world |- - Integration of XRootD - each
and can authenticate with services like | ; \ pod’s unique secret includes
HTCondor and XRootD and auto-generated
N D R 5
S U e R macaroon authorizing the

pod to access files at the site
XCache server

Developed a custom XRootD client plugin enabling

whenever the prefix root.//xcache/ is used, hostname is
replaced with the correct one for the local site (using
environment variables) and token authorization is
automatically used & embedded in the URL




Jupyterhub Helm charts (forked from Z2JH)

JupyterHub Architecture
(high-level details)

Cloud Volumes
Provides persistent storage

Image Registry

Provides environment images

ROUTE INFO
SEND
Users
N Pro SIGNED OUT Hub
Xy USER E hub-<hash>
proxy—-<hash> REDIRECT

Authenticate user

VOLUME PROVIDE /

POD CREATE / CULL PODS
USER REDIRECT

IF STALE

SIGNED IN USER

REDIRECT
kS Pods + Volumes
jupyter-<username>-<hash>
IMAGE PULL / USER SESSION

glcald

Data and I/0

User flow
This user's pod

Trigger action Kubernetes Cluster

NAME
claim-brian-2ebockelman-40cern-2ech
claim-clundstedt-40unl-2eedu
claim-garhan-2eattebury-40cern-2ech

STATUS
Bound
Bound
Bound
Bound
Bound
Bound
Bound
Bound

VOLUME

pvc-dfd8ddO0a-2f5f-4a53-a075-8e1e9662840d
pvc-5e4565cf-c019-4d86-bdd9-e88daa5ff8eb
pvc-f25ad566-162b-40db-9f54-5486fec0dff0
pvc-dc42b1d6-93d6-45af-9224-dc72b8e57fcb
pvc-3eef8c17-e9b7-44b1-bd23-403fcefab801
pvc-e060c809-3153-4384-b62b-70a3f4a2bc8e
pvc-0a63e8fe-5f77-47e8-833a-bc7da8c34747
pvc-b65d0477-e72a-4529-a549-d8d3e98e194e

claim-john-2ethiltges-40cern-2ech
claim-kenbloom-40unl-2eedu
claim-matousadamec-40gmail-2ecom
claim-oksana-2eshadura-40cern-2ech
hub-db-dir

[root@cmsaf kubeinstance]# kubectl get pods --namespace cmsaf-prod
NAME READY  STATUS RESTARTS
continuous-image-puller-4dsfd 171 Running
continuous-image-puller-5djdr 171 Running
continuous-image-puller-6dc64 171 Running
continuous-image-puller-8gcfl 171 Running
continuous-image-puller-8pkg4 171 Running
continuous-image-puller-bmmfx 171 Running
continuous-image-puller-dvt4h 171 Running
continuous-image-puller-h99jz 171 Running
continuous-image-puller-h9g7v 171 Running
continuous-image-puller-hjpln 171 Running
continuous-image-puller-jrqgh7 171 Running
171 Running
171 Running
171 Running
171 Running
171 Running
171 Running
171 Running
171 Running
171 Running
171 Running
2/2 Running
2/2 Running
171 Running
171 Running
1/1 Running

continuous-image-puller-n771z
continuous-image-puller-rn4djx
continuous-image-puller-tnqlt
continuous-image-puller-v2ghm
continuous-image-puller-vvtlv
continuous-image-puller-xbdwj
continuous-image-puller-zdn71
hub-79f76c79bc-ndm5t
jupyter-matousadamec-40gmail-2ecom
jupyter-oksana-2eshadura-40cern-2ech
proxy-7f5ddf7576-8t2vv
user-scheduler-5954b4765d-4dséw
user-scheduler-5954b4765d-v7bn7

VW2 0000000000000 0O0OO0OO0O0O0O0O0O0O

A lot of customisations (CMS-related
and not only)!

CAPACITY
10G1
10Gi
10Gi
10G1i
10Gi
10Gi
10G1i

1Gi

ACCESS MODES
RWO
RWO
RWO
RWO
RWO
RWO
RWO
RWO

STORAGECLASS

rook-ceph-block
rook-ceph-block
rook-ceph-block
rook-ceph-block
rook-ceph-block
rook-ceph-block
rook-ceph-block
rook-ceph-block




©

Authentication@Coffea-Casa

auth: :
. type: custom
custom: .

className: oauthenticator.generic. GenericOAuthenticator
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Welcome to cms

Z Jupyterhub
Sign in with

CERN SSO

CMS Analysis Facility @ T2_US_Nebraska

Not a member?

Apply for an account

You have been successfully authenticated as
CN=Oksana
p Shadura,CN=728983,CN=oshadura,0U=Users,0U=0rganic
Useful L|nkS Units,DC=cern,DC=ch

This certificate is not linked to any account in this organization

Authorized CMS Users Only!

To login into Jupyter, use your CiLogon credentials.. If you would like an account or need assistance, please email HCC Support.

« HCC Support Pages

News

« New CMS Analysis Facility @ T2_US_Nebraska

Authorized CMS Users Only: BRI T IR I TR T IR R R EEII I ;

- Z2JH allows for many different, standard SSO solutions and it should be fairly easy
- for any experiment to plugin their SSO solution (or do user/password management

: if they desire). '



Traefik@Coffea-Casa - modern HTTP reverse proxy and load N
balancer that makes deploying microservices easy -

For Coffea-Casa: CLUSTERS C + NEW

. \ UNL HTCondor Cluster
e Allow hub to add DNS entries to traefik Scheduler Address: tis://oksana-2eshadura-40cern-2ech.dask.coffea.casa:8786

: : . Dashboard URL: https://cmsaf-jh.unl.edu/user/oksana.shadura@cern.ch/proxy/8787/status
service in traefik namespace for each Gtbiai

. Memory: 6.44 GB
user: Number of Workers: 1

(@) For DaSk SCheduler; Minimum Workers: 1

Maximum Workers: 100
o  For Dask workers. SR e

[root@cmsaf kubeinstance]# kubectl get svc -n traefik
NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE
traefik LoadBalancer 10:105,:250.20 129.93.183.29 80:31125/TCP,443:30886/TCP,8786:31237/TCP,8788:31039/TCP 56d

[root@cmsaf kubeinstance]# kubectl get svc -n cmsaf-prod

NAME TYPE CLUSTER-1IP EXTERNAL-IP PORT(S) AGE
brian-2ebockelman-40cern-2ech-dask-service ClusterlIP 10.111.6.103 <none> 8786/TCP,8788/TCP 42d
clundstedt-40unl-2eedu-dask-service ClusterIP 10.102.180.145 <none> 8786/TCP,8788/TCP 58d
garhan-2eattebury-40cern-2ech-dask-service  ClusterIP 10.101.225.186 <none> 56d
hub ClusterIP 10.110.64.41 <none> No need to maintain 55d
john-2ethiltges-40cern-2ech-dask-service ClusterIP 10.111.43.146 <none> external IPs 55d
kenbloom-40unl-2eedu-dask-service ClusterIP 10.105.180.87 <none> 7d22h
matousadamec-40gmail-2ecom-dask-service ClusterlIP 10.96.160.93 <none> 8786/TCP,8788/TCP 55d
oksana-2eshadura-40cern-2ech-dask-service ClusterIP 10.101.192.253 <none> 8786/TCP,8788/TCP 57d
proxy-api ClusterIP 10.104.84.33 <none> 8001/TCP 55d
proxy-public LoadBalancer 10.104.108.146 129.93.183.32 443:30388/TCP,80:30837/TCP 55d

Next step is to add a generic DNS management at Coffea-Casa Helm Charts (easily adaptable to any

cluster/grid site perspectives



Analysis Facility @ T2 Nebraska
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ServiceX (RC3)

Ingress Nginx

Cert Manager

Transformer Code Gen DID Finder
Minio Postgresql Preflight
RabbitMQ ServiceX App | X509 secrets

- Next step is to test
_opt-out of ServiceX
_user management
. system for

. Coffea-Casa...



WIP: HTCondor Dedicated Schedd Integration N

User’s Laptop

| Python |Browser|
/ \

7 N

R kit M S /' TTThTTmTmmT '\i _________ I i S * _________ i
1 1 1 | 4 ! ' !
! ! : JupyterHub Instance |1 | :
| I || Dask |,| Dask || [JuPyt Mot t | [HTCondor Worker | | HTCondor !
N '||Worker 1| | Scheduler Lo Dask Collector/Negotiator |}
1 E , 5 : eas P4 | : :
A 3 ‘|| Dask Jupyter m Worker i
! ! 5 '|| Worker 8 kernel ! :
i | % | Per-user N :
1 1 1~ 1 3 S : : :
| § | 3 [__"CMS Analysis” pod i | | |HTCondor Worker |
i g L i é i B Dask i
L © % | = | vl Worker !
i S5 i T i " XCache o !

XY A iKubernetes (shared) | [N ..
L _______I._______Cluster '




Other K8s Coffea-Casa Plans

e Add Flux CD for Coffea-casa Helm Charts at UNL

push o pull # °
............... o itOps
mmmmmm
2 Py ° | o
(] S5
Kuber
x e o

e Integrate SkyHook at Coffea-Casa (via Rook.io)



Coffea-Casa Timeline

® Q4 2020 - Invite first users to test “alpha” version of UNL AF (“coffea-casa’)

® Q4 2020 - Make “coffea-casa” products (Helm charts, modules) deployable in any other AF

facility
o Expected first test deployment of FNAL Elastic AF during 2021

® Q4 2020 - Finalize testing of ServiceX@UNL AF
® Q1 2021 - Deploy and test data delivery with Skyhook at UNL AF



