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Items of the day

» Status of computing & software
» Recent and future events

» Paths for the future




2015 data taking




LHC in 2015 ... after 2 years of technical stop

Apr May June
Wk 14 15 16 17 18 19 20 21 22 23 24 25 26
Mo gg FasterMon g 13 20 27 4 11 18] Whit o5 1 8 15 22
Tu :
We Recommissioning with beam é TS1 \
Th CICJ § Ascension .Tg
o— ()
Fr "_C% § Ly 1st May &
<
Sa = s —— E— T T | T T T | T T T | T T T | T T  —
Su % - -
§ 350~ ATLAS Online Luminosity /s=13Tev —
Scrubbing for 25 ns —_— — ]
operation I : - LHC Delivered :
July Aug Sep '8_ 300 | |
Wk 27 28 29 30 31 32 33 34 35 36 37 38 39 '_'> B ATLAS Recorded _
Mo 29 6 13 20 27 3 10 73 | 31 7 14 21 b et : :
v > wn
Tu —
Leap second 1 O 250 [
We MD 1 TS2 - -
Intensity ramp-up [ Intensit - P —
Th with 50 ns beam f\lNifllSIZg ;if‘;zal: enee E B
Fr MD 2 =3 200 C
Sa 1 - u
Su o) B
o 150
T -
No protons from injectors End physics S —
06:00 Mon to 18:00 Tues Eggggﬁ)“: [06:0Q (@) —
Oct Nov ' Dec o 100
e - 4
Wk 40 41 42 43 44 45 46 47 48 49 l 50 1 52 cC - 4
Mo 28 5 12 19 26 2 o|Y lons |16| ¥ 23 30 ‘7 14 21 — : [ :
- 5 setup _ 50 I |
We 2 TS3 _ 2 c 5 B 1
(= 47 - 4
Th ,fc: o 4 | NS‘(P’-Pb) o £ _ I .gll-l"' L] n | J'ﬂrllrll | | 1
Fr '8 MD 3 © g’ é Xmas 0 1 ) | 1 | | ] ] ] ] ]
o o © —
s 7 S 8 ﬁ$ 27/05 28/06 30/07 31/08 02/10 04/11
Su
é Day in 2015
Technical Stop Machine development
Recommissoning with beam Special physics runs (indicative - schedule to be established)
Scrubbing © Pb oven re-fill
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Collected data

Total Integrated Luminosity [fb’]

Eric Lancon

] L R | :

- ATLAS Online Luminosity  /s=13Tev -
5 - LHC Delivered .

- ATLAS Recorded -
4 :_ Total Delivered: 4.34 fb™ Tl

~  Total Recorded: 4.00 fb N
3 —
2 —
- .
0 : ! ) A | ™ 1 | 1 1 \ | \ \ \ | \ \ \ :

27/05 28/06 30/07 31/08 02/10 04/11

2016 : 10+ x 2015

Day in 2015

Delivered Luminosity [pb/0.5]

70
60
S0
40
30
20
10

OO

ATLAS Online Luminosity 2015, ys=13 TeV

S)

3 25ns: <u>=13
50ns: <u> =20

o v by Ly ™
10 15 20 25 30 35 40 45 50
Mean Number of Interactions per Crossing

2016 : 3+ x 2015




ATLAS activities on the grid




ATLAS activities on the grid in 2015

2015 Feb 2015

Number of used cores

MC Recons truction

Group Production

Mar 2015 Apr 2015 May 2015 jun 2015 il 2015 Aug 2015 Sep 2015 Oct 2015 Nov 2015

v

250k slots |

Record level of activity
Thanks to new
production and data
management systems

and WLCG sites!



Data Transfers

Co @dash Transfer Throughput
» Global network activity increased over AU-AL S N4t S e

year

» Last months :

~100 Gb/s bandwidth occupancy

20M files transferred per week

» Xrootd : 12%

Cea Eric Lancon 8



Transfer by origin & destina

Transfers by destination Transfers by origin

Gdashic Transfer Throughput Gdashic Transfer Throughput
2015-01-01 00:00 to 2015-11-15 00:00 UTC 2015-01-01 00:00 to 2015-11-15 00:00 UTC
10G A 10G A

A A
g :
. o . o
£7.5G £7.5G
(=8 (=8
Can) E )
7] v
~ ~
B 5G - M 5G4
St S
- -
- -
a a
) )
22.56G - 22.56 -
2] 2]
- -
ok =
— —

e g “ & o & o & & & & “ o i & 4 o & “ & & & “ “

Ny “ *y "y N "y "y " "y *y - *y Ny "y Sy N "y "y " “ “y -
(:P > (\9 ;u? _\'19 0’19 \'P Q'P Q*P \'19 ;P Q'P oﬂ? (¢° ('19 (\9 0'19 \'\9 0:»° Qm° \'19 4’19
N &% ?° w2 & O A v_o o o¥ a0 N & ?° w2 & O a2 V*\) o o 0
Destinations | Sources
. BE N Pl FE K . BE N Pl FE K
T ——————————— T II———————
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Transfer matrix (data volume)

> 3@0/0 il e il 78 e
O
O)
9
®
O 2 08k
s
I—
5
.-IC_?S L8
=
»
O
@9 i /e &%
1 2 3

Origin Tier Category
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Data management
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Deletion Done Volume
2015-01-01 00:00 to 2015-11-15 00:00 UTC

12.5P 1

10P A

~J
wm wm
© ©
i i

Volume (B) per week
b
v

Destinations

Bca B cerndd DE
L E

ESEFR BT BNDEBNLEBRrUEBEBTY B UK BUs

12

Rucio at work

Deletion Successes
2015-01-01 00:00 to 2015-11-15 00:00 UTC

80M A

per week
o
o
=

»

(=]

=
|

40M file

N

o

=
1

Number of files

o O
>
I S
Destinations

Bca B cernid DE
- NE

ESEFR BT BNDEBNLEBRrUEBTY B UK BUs




Disk Space Usage

Still some difficulties to efficiently
Tier 1s still ~full use T2 disk space

Tier 1s Tier 2s

40,000 :
30,000 |m
25PB |
20,000
15,000 &
10,000
10,000 =
5000
0 0
Jan 2015 Feb 2015  Mar 2015 Apr 2015 May 2015 Jun 2015 Ml 2015 Aug 2015 Sep 2015 Oct 2015 NoVQRl 5 Jan 2015 Feb2015  Mar 2015 Apr 2015 ay 2015 jun 2015 Jul 2015 Aug 2015 Sep 2015 Oct 2015 Nov 2015

Secondary copies = Buffers
(can be deleted)

Eric Lancon 1 3




Tape usage : lifetime model in practice

— lape usage at [1s-
Data removed from catalog

o

PB
40

30

20

Mar May July Sep Nov

14

Deleted space
recoverable at next
tape repacking or next
generation of device
... months

Candidate data
to be removed
from catalog




Derivation Framework




Derivation framework

» New analysis model for Run 2: group data g P =5 oom
format DxAOD made using a train model g P o e
. . p E Final n-tuple
» Production of 84 DxAOD species by 19 D P o oo

trains on the grid xAOD DxAOD n-tuple

24h after data reconstruction at Tier-0 ;
2 physics EXOTO0,EXOT1,EXOT5,EXOTE |
3 physics EXOT2
WO I k| N g! 4 physics EXOT3.JETM1 JETMS JETMO
5 physics EXOT4.EXOT7,EXOT11,EXOT1
b physics EXOT16
. . 7 physics FTAG1.FTAG2,FTAG3,FTAG4
Vital for quick turn around and robustness of B
ana |yses 9 physics HIGG2D4 HIGG5D1 HIGG5D2.H
10 physics HIGG4D1 HIGG4D2 HIGG4D3 H
11 physics JETM2,JETM3 JETM4, JETME JE
12 ZeroBias JETM5
» 2015 ATLAS results based on DxAODs! :
14 physics STDM2,STDM3,STDM4,STDMS
15 physics SUSY1,5USY4,SUSYS5,5USY9.S
16 physics SUSY2,SUSY3,SUSY6,SUSY7,
Eriic Lancon 16 17 physics TAUP1. TAUP3
oo mhveire TiAl 4




Task durations for data derivations

Number of tasks

160
140
120
100

80

60
40

20

%

Frrprri lllllllllllllllllllllll_

IIllllll|Il|IIIllllllllllllllllllIlIll'llllllll

data15 13TeV
N(tasks) = 2591
Average = 44h

llllllllll llllllllllllllllllll-

10 20 30 40 50 60 70 80 90 100
Duration [hours]
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- 48h calibration loop after end of run
- 36-48h for Tier-0 reconstruction
- 3-4h for Tier-0 AOD merging

40% of the tasks complete after 24h
70% of the tasks complete after 48h
~6 days turnaround after end of run




Event Overlaps in Derivations

No derivations overlapping > 70% so no need on merging of any derivations
ATLAS Preliminar
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Derivation framework load on the grid

Cea

Eric Lancon

0, .
J -
oy dash Slots of Running Jobs
137 Days from Week 26 of 2015 to Week 46 of 2015
10,000 p=—y L} L} T T T T T T T
8000 i L .
= 1T I = o
6000 j= Q I -
0 d
: i i I T
4,000 Al T ] -
I n
% nn .
2,000 | 1 | | (T i
2015-07-04  2015-07-18  2015-08-01  2015-08-15  2015-08-29  2015-09-12  2015-09-26  2015-10-10  2015-10-24  2015-11-07
B mcl5 13TeV M datal5 13TeV
Maximum: 9,248 , Minimum: 11.00, Average: 3,029 , Current: 294.00
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fawydash

450,000 pm

16M finished |jobs

Completed jobs

400,000 |-
350,000
300,000 |
250,000 |-
200,000 |-
150,000 = [}
100000 Hi

50,000

-
I
il

137 Days from Week 26 of 2015 to Week 46 of 2015
T T T T T T T T T

st

1

0 -
2015-07-04

W datal5 13TeV

2015-07-18  2015-0801  2015-08-15  2015-08-29  2015-09-12  2015-09-26  2015-10-10  2015-10-24  2015-11-07

W mcl5 13TeV

Maximum: 428,497 , Minimum: 478.00 , Average: 117,385, Current: 6,125







Activity at the Tier 0

» Tier O farm used for grid processing 15k
when no data processing activity

» Tier O ressources saturating end of
2015 pp period for high LHC
luminosity/efficiency

Backlog of reconstruction jobs
» 2016 Tier O resources :

Increase by ~10%, might not be enough

ATLAS share : 30% CERN Tier O

Investigating ATLAS needs for 2016.

Cea Eric Lancon 21




More workloads on Tier 0

» Fill / Fill alignment of tracking devices on Tier O

— 25
= EI -ttt IE
» Distorsion of IBL because of an increase of the = 20 ATLAS Preliminary =
© — ]
power consumption of the IBL modules, which £ :’_ " ofaut alignment E
. . . . . ! — : ]
is correlated with the increasing integrated | comeckadiomen E
. . . o — _
luminosity per LHC fill I e M A T ot e Tl e TS ST S
S s ER
% —102— -~ -O-o- _i
@ 15 =
) — .
< 20 T
T T S Y T
Starting date of LHC Fill

Cea Eric Lancon 22



Tier 0 spill-over to Tier 1s

» Bulk reconstruction on Tier 1s has been

idashbe |
experienced and validated QO PO
50,000 -50K

Technically challenging (delays, Data Quality
run at Tier O, other activities at Tier 1s, ...)

40,000 =

30,000 =

» Might be used in case of Tier 0
saturation during 2015 Heavy lon run

2,000 j=

10,000 |=

» Not foreseen as standard procedure for o 3

1 1
2015-10-23  2015-10-26  2015-10-29  2015-11-01  2015-11-04  2015-11-07 2015-11-10 2015-11-13  2015-11-16  2015-11-19

2016 data taking S

Eric Lancon 23



CPU utilisation




CPU usage

Consumption continues to be above pledges at T1s and T2s

— Tipledges W T1(WT) — T2pledges M T2 (WT)
700'000 1'200'000
525'000 900'000
g 3
B 3501000 » 600'000
= =
175'000 300'000
0 0
January March  May July September January March May  July September

25 Non Tier 1 & Tier 2 sites : ~7% extra CPU




Usage of HLT farm

(1 A :
&) dash Slots of Running Jobs
318 Days from Week 00 of 2015 to Week 46 of 2015
35,000 g= T T Y Y T Y T Y Y —

30,000 |j= ~

» Used during LHC technical / ]

stops in second part of 2015 LHC technical stops

» Might be used in 2016 during \‘
machine development periods
or unscheduled LHC stops if no
data taking ongoing

10,000 j=

5000 =

0
Jan 2015 Feb 2015  Mar 2015 Apr 2015 May 2015 Jun 2015 Jul 2015 Aug 2015 Sep 2015 Oct 2015 Nov 2015

W CERN-P1

Maximum: 33,372 , Minmum: 0.00 , Average: 2,259, Current: 7,160
. &l i b A o I
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Past & future events




Past events

» ATLAS software long term » Software workshop in
planning document Berkeley (mid. November)
- In circulation within ATLAS - ~50 people from ATLAS, CMS,
since July 2015 LHCb, ROOT, ...
- A reference document for - Foundation of AthenaMT the
evolutions in ATLAS software & Athena Multi-Threaded
computing framework based on GaudiHive

Eric Lancon 28




Coming events

» ADC workshop in Sitges (Dec. 2-4)

» Yearly jamboree with WLCG sites supporting ATLAS (Jan. 27-29)

Eric Lancon 29




Coming activities




Major ATLAS upgrades for Run 4

Upcoming Major Design Decisions
, i P Possible addition
6 — / 4 of RPC/sMDTs in
TGCI I iInner muon barrel
BIL EIL4 _~ . decision not
. .
- driven by further
4 , physics studies
EIL
— - -
= - - .
/L 7~ 1+ : Most decisions
Ve - CSC's
b / i £ 11 | —— scheduled for
Nl ==TIEEE . rst half of
0 2 \ 4 5 & 016
-ayout of Possible addition of ~ Possible replacement
Tk Int(): Udlng _ high_precision of FCal with sFCal
nossible extension e
timing detector © B. Petersen

up to n~4
Eric Lancon N




Major ATLAS upgrades for Run 4

Upcoming Major Design Decisions “

SsFCAL dec.
Muon Bl dec.

viuon |Dk

Strip TDR

Pixel TDR
TDAQ TDR

Many CPU intensive studies to be performeo
N the next 2 years!

-ayout or Possible addition of ~ Possible replacement
TK Inc Udlng high_precision of FCal with sFCal

903;5”0 e4eXte”Si°” timing detector 2017 request will be reevaluated for March 2016 RRB
up to n~

Muon TDR
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ossible evolutions of computing mo

United
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\
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— db bt wi P —— - - - -
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-
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w
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ieland
iceland Poccuna
Russia
A (I
KazaKcra “Mowron—— 1 24
Kazakhstan yne
4 -~ Mongolia '
<. A — . ,-.'.‘)
R
S \ qalalz .'
[ s ,L....l,nl China th Korea
el ) Afghanistan
e van. Lo 189 A ran 2o Lust,
2 & _ India -‘u}imia-lgu
Mali - Niger || | “heaal - Sblph o<
= P -AaTchad Sudan . Yy
ngena oChad . _Frese”
Bl A Ethiopia
................ 4 ‘_Kenya_.--,--_._------- - - I ——
V. - Indonesia Papua New
Q’x:snzama inea
Angola T 0
Namibia""' r#d;gasmala Indian
o adagascar
South s | 2 Ocean Australia
Atlantic : 5
Ocean South Africa

Q(Te__) many storage and computing end-points.::
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Available storage at Tier 2 sites

3'000 B SRM [TB] 100%
— Cumulative % of SF

2'250 75%

1'500 50%

750 25%

0 0%

1 5 9131721252933374145495357616569 73

SRM end-point number
75% of Tier 2 available storage in ~30 sites
Large disparity in size of Tier 2s
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Available storage at Tier 2 sites

3000 B SRM [TB] 100%

— Cumulative % of

\

More efficient to have larger and fewer storage end-points
2 possible categories : ‘Cache based’ & ‘large’ Tier 2s
Some Tier 2s are already larger than some Tier 1s

. | o0,
1 5 913172125293337414549535761656973
SRM end-point number

75% of Tier 2 available storage in ~30 sites
Large disparity in size of Tier 2s

2250 /5%
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Possible storage evolution

» Sizeable (TBD) regional centres
- True federations
- One storage entry point by centre
- National & trans-national regional centres to match the scale

- Technical solution to be worked out within WLCG

» Cache based (TBD) sites for those not part of a regional center

Eric Lancon 36




Possible Topological evolutions (Beg. Run3 timescale)

» Data centres typology - ‘Cache based’ T2s : limited
buffering storage for CPU based
- Several T1s seen as one sites

- T1+ nearby T2s

- Aggregation of several T2s » Storage : concentration
» CPUs: - Data centres & distributed
storages

~ use of cloud technology

- Fewer end points (both for T1s &
- Network ! + remote access T25s)

Eric Lancon 37







