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* OpenStack Mitaka (upgrade to Ocata being prepared)
28 compute nodes between PD and LNL (~1100 cores, ~4400 VCPUs)

~14 Mh cpu used over last year

~30 projects Padova LNL

~100 users
10 Gb/s
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The Cloud Area Padovana: Accounting éN/N

* Raw accounting information collected by the OpenStack
telemetry service (ceilometer)

* An in-house developed tool (CAOS, Control Application for
OpenStack) to:

* collect and handle accounting information
- resource usage by projects
- usages on compute nodes
- quotas
* easy management and presentation of accounting data
- actual usages

- usages in a specified time range

- custom metrics not provided by ceilometer
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Accounting in OpenStack INFN
(e

CLOUD
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Ceilometer is the OpenStack component responsible to collect and manage accounting information:
* collects measurements within OpenStack
* monitoring and metering for

* billing,

* benchmarking,

Ceilometer
AP

Ceilometer MongoDB

* scalability, Collector

« alarming l I
* APl access ' Ceilometer Bus (RabbitMQ)
Notification Bus (RabbithMa)
“ m o mame

However, we found some limiting problems related to the way it handles information...

« data query

Pulling

* aggregation

* alarms

F. Chiarello - CAOS: OpenStack accounting management at Cloud Area Padovana 4/17
CCR Workshop: L.N.G.S., 22-26 May 2017, I'Aquila (IT)




&) N
Issues (1/n) wN

* inefficient storage of information
* each measurement is accompanied by redundant metadata

» trade-off between history retention and storage

 ~150-200 GB in 3 months, depending on cloud activity

* might be solved in the future using gnocchi db

What we need

“counter name”: “cpu”,

“timestamp”: “2016-07-07T15:20:05Z",

“counter_ volume”: “26910000000”,

“project_id”: “b38a0dab349e42bdbb469274b20a91b4”
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Issues (2/n) UN

* metrics refer to single resources (e.qg. single VM)
* no data pre-aggregation

* hasto be done on the fly

e too slow due to inefficiencies

* real case: cpu time of a project in a particular day:

# time ceilometer sample-list -m cpu —-q 'project=e9ddcle36cl1348fa812c56£1922371b5;
timestamp>=2016-10-06; timestamp<=2016-10-07"

real  2ml2.483s (OpenStack Kilo)

# time ceilometer sample-list -m cpu —-q 'project=e9ddcle36cl348fa812c56£1922371b5;
timestamp>=2017-04-15; timestamp<=2017-04-16"

real Om57.153s

# time ceilometer statistics -m cpu —-gq 'project=e9ddcle36cl348fa812c56£1922371b5;

timestamp>=2017-04-15; timestamp<=2017-04-16' —-p 3600 —-a avg (0penStaCk Mitaka)
éé;l 2m49.561s
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. Issues (3/n)
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* important metrics are not tracked by ceilometer

quotas, compute node usages,

* available via OpenStack APIs

- actual value only, no hlstory preservation

CL&UD
AREA FPADOWAMNA
Project
Admin %
System
Cverview

Resource Usage

Hypervisors

Host Aggregates

Instances

Volumes

Flavors

Images

B admin =

All Hypervisors

Hypervisor Summary

VCPU Usage

Used 1,648 of 1,072

Hypervisor Compute Host
Hostname Type
cld-ctrl-01. pd.infn.it QEMU
cld-nl-01.cloud. pd.infn.it QEMU
cld-nl-02.cloud. pd.infn.it QEMU

= IndigoCPR -
AREA FADOVANA
Project - Overview
Compute I
Limit Summary
Overview
Instances I I ' . I
Volumes
Instances VCPUs Floating IPs Security Groups
Images Usged 3of15 Used 3of15 Used 6,144 of 15,360 Used 1 of1 Used 2 0f10
Memory Usage Local Disk Usage
Used 2.7TB of 3.4TB Used 4.6TE of 122.3TE
VCPUs (used) VCPUs (total) RAM (used) RAM (total) Local Storage (used) Local Storage (lotal) Instances
0 8 512MB 31.3GB 0Bytes 265GB 0
36 az 56.5GB 94.2GB 205GE 1.8TE 3]
25 32 46.5GB 94.2GB 185GE 1.8TB 8
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Issues (4/n) éN/N

* no support for operations between metrics
* e.g. quota usage , CPU usage efficiency
* "by hand”, by querying 2+ metrics (2+ slow)

* no handling of time misalignment or missing data

very limited support for custom metrics

* require modifications to controller nodes

inefficient and slow queries

* there exists some known bugs

* e.g. cputime can become negative

- post-processing required to correct the data
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‘ CAQOS: Architecture

CLO__UD
~e =
dashboard backend
MySQL
(Percona cluster)
ﬁ collector |
quotas,
compute
nodes, ... -
Ceilometer<—>'

\V )
\/

| OpenStack API / bus MongoDB

S
[compute] [compute]

compute

identity

metrics aggregated per project and per compute node

* cpu time, wall clock time, cpu efficiency

* projects quotas and their usages (RAM, DISK, number of VMs, ...

* current and past usages easy to determine

» fast aggregation over selected time range and granularity
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collector:

gathers data at regular intervals
workaround to some Ceilometer issues
» directly query its backend (MongoDB)
* query the OpenStack API (e.g. for quotas)
» correction of wrong data (e.g. negative cpu time)

data pre-aggregation at coarser granularity (hourly, daily)

computations across different metrics (cpu efficiency)

backend:

provides a time series framework for writing and reading metrics

data aggregation and downsampling at given resolution/time range

dashboard:

frontend to easily get resource usage information
setting of time ranges/resolution parameters

display data in graphs and tabular forms
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CAOS: Accounting (1/2) UN

« Comprehensive graphs of accounting data
* on-the-fly generation
+ cover any of the tracked metrics
* customizable time range / resolution

* navigation through the usage history

i Accounting

Accounting
Metric: CPU Time - Date range: [3From 2017/05/01 00:00 to 2017/05/15 00:00 + Granularity: 1 hour -
@ OVERALL TOTAL MAGIC CTA ENUBET @ Guest SPES @ services Theory Gro...
@ DIVRICERC... CUORE @ INDIGO-Syn... CLOUD-LML Belle Il Juno  @ocP CALET
ICARUS_PD RD_FA @ AlviseDori... Multi-tena..  @IMPACT T2K IndigoCPR GERDA
@ servizio C... AdminTesti... @ EPIGENETIC... admin @ LHCh ALICE @CMS GAMMA
Muon Tomog... GRID-CERTI...
480
400
300 k
uwl
5
=]
= 200
i l al
100
Mon May 08 07:00 2017 +0200
0.0/ A A, A SPES 40.057 hours
05/01 05/03 05/05 as/o7 s — 05/13 05/15
Date
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CAOS: Accounting (2/2) wN

* Accounting data can also be aggregated and reported in tabular form

Aggregates from 2017-05-01 00:00 CEST to 2017-05-15 00:00 CEST

ame = Wall Clack Time [hours] - Fercentage wrioverall =
COVERALL 510.394,88 100,00%
SFES 24229455 47,47 %
CMS 102.227,36 20,03%
LHCh
Aggregates from 2017-05-01 00:00 CEST to 2017-05-15 00:00 CEST
Eelle |
Flame = CPU Time [hours] - Fercentage w.rtoverall =

AdminTesting

OVERALL 26.656,97 100,00%
Muaon Tomogn

SPES 19.300,04 72,40%
EFIGEMETIC

CM3 4.381,45 16,44%
oCP

EPIGEMETICS 697,93 2,62%

Multi-tenant Senices 659,82 2,48%
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@ One use case: CMS elastic batch cluster INQ

ciouo on the Cloud (1/2) C

The elastic batch system used by CMS dynamically create and destroy VM
based on jobs load: resources are freed when not needed.

Accounting

Metric: Wall Clock Time = Date range: B8 From 2017/01/01 00:00 to 2017/02/28 00:00  Granularity: 1 hour =

Wall Clock Time

@ OVERALL TOTAL O MAGIC_CTA ENUBET ) Guest SPES  (iservices Theary Gro...

ODNRICERC... CUORE QINDIGD-Syn... CLOUD-LML Belle 11 JUNG  COoCcP CALET
ICARUS_PD RD_FA 0 AlviseDari... Multitena...  QiMPACT T2K ) Indigo CPR GERDA

0 Servizio C... AdminTesti... O EPIGEMETIC... admin O LHCh ALICE @CHS GANMMA
KMuan Tarmag... GRID-CERTI...

2.6k
= Lo L UL
1.5k — rI'||'I|::|'1 Feb 20 08:00 2017 +0100

E N OVERALL 1.5340k hours
1ok -
Rt LA )] JUT i
ulfll:in'tll olios 0115 olzz olza Dzias o212 nz/1e nzize
Date
720
e CPU Time nﬂ nﬂl]
w400 | Sun Feb 19 16:00 2017 +0100
2 W cus 383.43 ho
. ﬁﬁﬂdﬁi‘l uu .
a1l oliog 0L1s oLzz oLz 02/05 nz12 0219 o228
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ciouo on the Cloud (2/2) (-
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@ One use case: CMS elastic batch cluster /I?

CPU usage efficiency is affected by overcommitment

* Elastic clusters share physical resources with the rest of the Cloud, but
are dynamically allocated and expanded as needed.

* Other use cases can require reserved nodes or lower overcommitment
for higher CPU throughput.

CIOVERALL EPIGEMETIC... CHS

100.0% CPU efficiency
a0 0%
60 0%
s0.0%

20.0%

0.0%
ool olng 011s oLzz 0Lze 02105 nz2i1z nzi1e nzize
Date
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’ Resource usages by projects INFN

CLOUD

AEEA FPabCoYaNA

vcrus I VVs I RAV IEEE
CLOUD-LML 367f4c8918fc4d658d49be0b79acodal 3 minutes ago Usage: 0,00 Quota: 15,00 Usage: 0 Quota: 15 Usage: 0,00 Quota: 1536
Usage: 83,00 Usage: 13 Usage: 120,83
Belle II 36b1ddb5dab8404dbe7fc359ecdSecls 3 minutes ago [ ais ] fe. 504 5900%
Quota: 200,00 Quota: 200 Quota: 204,80
Usage: 7,42 Usage: 7 Usage: 15,21
JUNO 37c6i66ffal04789881111c3b9d3e2ch 3 minutes ago [7.00
Quota: 60,00 Quota: 100 Quota: 61,44
Usage: 29,00 Usage: 14 Usage: 59,39
oce 3bebabdd3f2648378263bc04d9c205fa 3 minutes ago [ z00x ]
Quota: 100,00 Quota: 20 Quota: 65,54
Usage: 4,00 Usage: 1 Usage: 8,19
CALET 3f13d911e5a0448db1ad8363d0d264d5 3 minutes ago [ oeere | 6,674 [ osaaw |
Quota: 15,00 Quota: 16 Quota: 15,36
Usage: 7,38 Usage: 2 Usage: 15,11
ICARUS_PD 4acc5c73693d4b8909a527113b09a53 3 minutes ago ®
Quota: 50,00 Quota: 50 Quota: 51,20
Usage: 22,00 Usage: 10 Usage: 45,06
AlviseDorigo 529769bcecf64277b7447a3c11088f2a 3 minutes ago [ sooos ]
Quota: 80,00 Quota: 20 Quota: 50,00
Usage: 9,00 Usage: 5 Usage: 18,43
Multi-tenant Services | 535¢148bff524f5caZac chAdc6ef0gh 3 minutes ago [ asoe ] [ 2500 ] e |
Quota: 20,00 Quota: 20 Quota: 20,00
T2K 73986e45bd624099bbaf4c503e56105 3 minutes ago Usage: 0,00 Quota: 40,00 Usage: 0 Quota: 40 Usage: 0,00 Quota: 40,96
Usage: 2,00 Usage: 1 Usage: 4,10
GERDA BcBf846533a2412abd632c77aBdS5fac 3 minutes ago fe.67%
Quota: 15,00 Quota: 15 Quota: 15,36
Servizio Calcolo e Ret, b3280982c25146c8b7decbde74bal532 3 minutes ago Usage: 0,00 Quota: 15,00 Usage: 0 Quota: 15 Usage: 0,00 Quota: 15,36
Usage: 61,00 Usage: 23 Usage: 92,16
AdminTesting b38a0dab349e42hdbb469274b20a91h4 3 minutes ago [ sosow ] [ deoox ]
Quota: 200,00 Quota: 50 Quota: 204,80
Usage: 32,00 Usage: 2 Usage: 32,77
EPIGENETICS bdd04430175e4462adc258b2cfedbeal 3 minutes ago =
Quota: 32,00 Quota: 32 Quota: 32,77
Usage: 22,15 Usage: 19 Usage: 17,49
admin beaeede3841b47efbbbh65a1ab67e5h1 3 minutes ago [ avson |
Quota: 200,00 Quota: 40 Quota: 60,96
Usage: 98,00 Usage: 8 Usage: 102,40 -
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Usages on compute nodes INFN

Allocated VRAM (TB) Allocated VCPUs
Active VMs
WVirtual On bare Virtual On bare
Virtual: 315 Virtual: 315 Virtual: 1926 Wirtual: 1926
259 T
Virtualizable: 5,05 Total Bare: 3,54 Virtualizable: 4144 Total Bare: 1072
Hypervisors
Allocated VRAM (MB) Allocated VCPUs
Name Last seen State / Status VMs
Virtual On bare Virtual On bare
. Virtual: 512 Virtual: 512 Virtual: 0 Wirtual: 0
cldﬂ:lrl—ﬂl.pd.\z‘lﬂn.ll[lP 4 minutes ago down / disabled 0 i i
AT Virtualizable: 48088.5 Total Bare: 32050 Virtualizable: 32 Total Bare: §
cld-nl-01.cloud.pd.infn.it (IP: ‘ Virtual: 78848 Virtual: 78848 Virtual: 59 Virtual: 59
T T T
192,168.60.56") 4 mimuies ag0 up / enabled 10 it
cld-nl-02.cloud.pd.infn.it (IP: y p
192.168.60.57")
Allocated Allocated
cld-nl-03.cloud. pdt.infr.t (IP: Last State / Running Workload Allocated Allocated VCPUs (w.r.t = VRAMS (w.r.t
192.168.60.58")
Name % Updated % Status VMs s VCPUs VRAMSs bare) bare) Load

cld-nl-04.cloud.pd.infn.it (IP:
TR0 cld-nl- 11 minutes up/enabled 14 0 5m

07.cloud.pd.ini ago 78 of 128 93,18GB of 78 of 32 93,18GB of o
cld-nl-05.cloud.pd.infn.it (IP: 192 80GB 128 53GB
192.168.60.60") ! ! 15m
:';::f;:[‘]"::;;d'inm (F: cld-nl- 11 minutes up/enabled 13 0 Sm

06.cloud.pd.inf ago 66 of 128 93,18GB of 66 of 32 93,18GB of Lom
cld-nl-07.cloud.pd.infr.it (IP: 144’70GB 96’47GB 15m
192.168.60.62")
cld-08.cloud pd.infn it (P: cld-nl- 11 minutes up /enabled 12 0 5m |
192.168.60.63") 08.cloud.pd.ini ago 83 of 128 104,96GB of =~ 83 of 32 104,96GB of e |

192,80GB 128,53GB e
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Conclusions INFN

Features

* leverages standard OpenStack services
* resource tracking at different levels (e.qg. per project or per compute node)
* current and past resource usage easily determined, stored and presented

* no modification required to the cloud installation

Actually deployed at

* Cloud Area Padovana
 INFN-PADOVA-STACK instance of the EGI Federated Cloud

* Cloud of the University of Padova

Usable on different OpenStack versions: Kilo, Liberty, Mitaka, (planned for Ocata)

* ongoing development: https://github.com/CloudPadovana/caos

Future plans

 support for usages of nova-docker containers (no support by ceilometer)
* provide access to project admins (actually reserved to the cloud admin)

* evaluation/integration with gnocchi
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@ The Cloud Area Padovana Team UN

@ PD
P. Andreetto, F. Chiarello, F. Costa, A. Crescente, A. Dorigo,
F. Fanzago, E. Konomi, M. Segatta, M. Sgaravatto,
S. Traldi, N. Tritto, M. Verlato, L. Zangrando
@ LNL

S. Fantinel

Questions?
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