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A Large lon Collider Experiment Q}
Physics programme and data taking scenarios ALICE

Year System VS Neoliisions
(TeV) (pb- 1) (nbt)

1010

2020
Pb-Pb 2.9 2.85 2.3 1010
pp 14 0.4 2.7 - 1010

2021
Pb-Pb 9.5 2.85 2.3 - 1010
pp 14 0.4 2.7 - 1010

2022
pp 5.5 6 4 - 101
pp 14 0.4 2.7 - 1010

2025
Pb-Pb 2.9 2.85 2.3 - 1010
pp 14 0.4 2.7 - 1010
2026 Pb-Pb 9.5 1.4 1.1 - 1010
p-Pb 8.8 50 101
14 0.4 2.7 - 1010

2027 i

Pb-Pb 5.5 2.85 2.3 - 1010
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A Large lon Collider Experiment

Read-out rate and data rate

Detector Data ratg f_or Fraction of the Avera_ge data_size
Max read-out rate| Pb-Pb collisions total data rate per interaction
at 50kHz (MB)

ACO 100 0.014 0.00028
CPV 50 0.9 0.018
CTP 200 0.02 0.0004
EMC 42 4 0.08
FIT 100 0.115 0.023
HMP 2.5 0.06 0.024
ITS 100 40 3.6 0.8
MCH 100 2.2 0.04
MFT 100 10 0.9 0.2
MID 100 0.3 0.006
PHS 42 2 0.04
TOF 200 2.5 0.05
TPC 50 1012 92.5 20.7
TRD 90.9 20 1.8 0.5

0.06 0.0012
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A Large lon Collider Experiment

C@ Requirements
after LS2

Detectors electronics

Continuous and triggered streams of raw data 1.1 TB/ S
1. LHC will deliver min bias Pb-Pb at 50 kHz Readout, split into Sub-Time frames, First-Level
_ and aggregation p
~100 x more data than during Run 1 Local pattern recognition and calibration (Frf:se)ssors
Local data compression. Quality control
2. Physics topics addressed by ALICE
Compressed Sub-Time Frames
upgrade
. Data aggregation
— Very small Slgnal over background Synchronous global reconstruction, IE\rlsgc:ssin
— Needs large statistics calibration and data volume reduction Nodes (EPgNs)
— Triggering techniques very inefficient if not Quality control
ImpOSSIble Compressed Time Frames
3. Support for continuous read-out (TPC)
— Detector read-out triggered or continuous by | Data storage
Time Frames of ~ 20ms and archival
=» Read-out the data of all interactions .
. ) Compressed Time Frames Reconstructed events
=» Compress these data intelligently
by Online processing Asynchrono_us and refined calibration, A | e
= On mmon online-offlin vont extraci processing
e Co ono e-0 e Event extraction Nodes (EPNs)

computing system: O2
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Quality control



Detectmor read-out — O? interfaces @
7

: ALICE
Trigger | I [ I I I | DCS System
ACO EMC FIT PHO TOF ZDC
SyStem v | " DCS DCS DCS
rigger inpu Worker Worker Worker
. Node Node Node
Central Trigger Processor 3
Physics and |
heartbeat triggers | |
| mu || v | U Network
¥ 2
| TRG Dist | | TRG Dist | TRG Dist DCS control
I i I | & and monitoring
v ¥TTS ¥ | ¥ TS5 v | Vv
Detector FLp 02
Electronics 24 Readoutlinks | = Facility
FEE CRU
(GBT) =0 pele
x16
FEE | CRU R
Raw data
DCS data
FLP
— " 24 Readsout|links | | CRU k¢ 4
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% ) N <)
2% Detector links and read-out boards ALICE
DDL1 DDL2 GBT CRORC CRU

ACO 1 1

CPV (5) 1

CTP 14 1

EMC 20 4

FIT 2 1

HMP 14 4

ITS 495 23

MCH 550 25

MFT 304 14

MID 32 2

PHS 16 4

TOF 72 3

TPC 5832 324

TRD 1044 54

ZDC 1 1
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Data flow &

p 1rocessi ng—
( sz data input
Local processing
Frame dispatch i
Global processing
Storage :
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Detectors electronics
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S o
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g ¥
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processing

Data flow &

Compressed Time Frames

(2) —
0%/T0/T1 T0/T1
Storage Storage
g CTF
AOD
— Compressed Time Frames ESD. AOD
—
0%/T0/T1 v o()
Global I _>
reconstruction | €————3p Calibration 2 <
Reconstruction .
Event extraction
passes Tzl
and event R R
extraction \
AOD extraction
\> =f===== ’
ESD, AOD
— ¢—l
Event Summary Data H
Analysis Object Data
- T2 AOD 0(10)
Reconstruction
Event building é =s===== ’
Simulation AOD extraction
T CTF
—— Soooo
—
R
Analysis Facilities 0(1)
) >
Analysis % Analysis
AOD Histograms,
) trees
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ALICE

Sub-Time Frames
Time Frames
Compressed Time Frames

AOD
Quality
QC data Control
|
|
CCDB Objects
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See presentation

Calibration and reconstruction flow by M. Krzewicki

All FLPs EPN: synchronous

|
|
Raw data I
|
|

asynchronous

e Pg(;cessing — Matehing Final calibration Final matching,
Clusterization I Reconstruction . procedures I I and ind I PID, E\{ent f@\
= lsrriemn matc INg extraction... )
| )
I
ﬁ | -é- .
I
\ J\ J\ J\ J\
Step 0 Step 1 Step 2 Step 3 Step 4
Compression Bandwidth
Factor (GB/s)
CRU/ EPN FLP FLP EPN
FLP Input  Output Output
TPC 2.5 8.0 1000 400 50
Other 1.0 2.5 100 100 40
detec.
Total 1100 500 90
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Technology: Input/Output with PCI Express HLCE )’

I - PCle Gen2
, | - Up to 3.4 GB/s by device (x8) with ,
| 1 or 2 devices active slot

- Device independence

b e

2800

10000 100000 1e+06 1e+07 1e+08|
TPC Event Size (B)

T PCle Gen3
- Up to 6 GB/s or 48 Gb/s for one x8 slot
o : - 1 slot PCle Gen3 x16 delivers up to 96 Gb/s
- 1 CRU needs 24x3.2 = 77 Gb/s of I/0 bandwidth
ol / . - Gen3 is adequate for 02 (x16)
] , - PCle backward compatibility will allow to use
Gen4 platforms or devices if desired
FLP
- - FLP Input-Output
| poecensns | - FLP with two CPUSs:
2 i - Each CPU : 16 PCle Gen3 lanes (out of 40) used
Iy | R S for the CRU interface
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Technology: Hardware acceleration with FPGA HLICE

40
RurT AROAC Fee e Finder OO0+ '
Fun2 C-RORC FastClusterdFinder (DDLY
a5 ClusterFindetEmulator on 3GHzZ wBridoge = x! i ,
E |
S "

30+

23+

20+

Processing Time (ms)

13

10

51 " -
/ )
i} Bl —— il

0 100 200 SDD 4IZII:| SDD E00
Ewvent Fragment Size (kB

FPGA

- Acceleration for TPC cluster finder versus a standard CPU
- 25 times faster than the software implementation

- Use of the CRU FPGA for the TPC cluster finder
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Facility Design: Read-Out boards and FLP

Read-Out boards

ALICE

4

4

C-RORC (# 15)
* Input:upto 6 DDL1s and DDL2s
« Output: PCle Gen 2 x8
CRU (#447)
* Input: upto 24 GBTs
* Output: PCle Gen 3 x16
» Processing: TPC cluster finder (#324)

FLP (#250)

Input: 1 or 2 read-out boards
Network input for the DCS FLP
Output: up to 18 Gb/s for

the TPC inner chamber FLP
Processing: ITS cluster finder (# 23)

Table 10.1: Nurmnber of read-out boards and FLPs per detector to OF systern.

Detector Mumber of Read-out  Nurmber

read-out boards  board type of FLPs
ACO 1 C-RORC 1
CPY 1 C-RORC 1
CTFE 1 CRO 1
D= 1 HNetwork 1
EMC 4 C-RORC 2
FIT 1 C-RORC 1
HMFE 4 C-RORC 2
ITs 23 CRDO 23
MCH 30 CRI 15
MET 14 CRIO 7
MID 1 CRIO 1
PHS 4 C-RORC 2
TOF 3 CRO 3
TPC 324 CRO 162
TED 54 CRU 27
ZhC 1 CREO 1
Total 250
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Technology: Hardware acceleration with GPU Qj)

: .
F[HLT GPU Tracker 4+ ' ' ]
| HLT CPU Tracker ]
aaf N ,
a b .
% 25f
@ B
£ C
FR:
=
g :
= odal
1L
05 [

ot

1 1 1
0.5x10% 1x10% 1.5x10% 2xi0Ma
Murnber of Clustars

Figure 6.5: Trackingtime of HLT TPC CA tracker on Mehalern CPUT (6 Cores) and Y ID LA Fermd GPTL

GPU

- TPC Track Finder based on the Cellular Automaton principle to construct track seeds.
- Itis implemented for OpenMP (CPU), CUDA (Nvidia GPU), and OpenCL (AMD GPU).
- 1 GPU replaces 30 CPU cores and uses 3 for I/O

- Use of GPUs for the TPC track finder in the EPNs
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Facility Design: EPN and GPUs

Table 8.8: CPUrequirements for processing the data from Pe-Phinteraction at S0kHz in the symehronons mode,
Detector Process Frocessing Processing System
requirement Platform reference
[CPU cores or GFUs.]
TEC Calibration 1000 CFU Intel I7-450007 2.70 GHz
TFC Track seeding, following 5000 GFU AMD 53000
TPC Track merging, fitting 15000 CFU Intel I7-930X 3.60CGHz
IT= Tracking 73000 CFU Intel I7-27200QM 2.20GHz
MCH Preclustering 200 CPU Intel I7 2.30GH=
MCH Clustering 3000 CPU Intel I7 2.20GHz

- EPN

— 2 CPUs with at least 32 cores
By then the most powerful CPUs will include 40 cores

— 2 GPU cards each with 2 GPUs
— 1500 nodes needed
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Technology: data storage
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DI

HLICE

Hard disks enclosed into ,

storage arrays of up to 80 hard disks in 4 U

Possible technologies for storage arrays

attachments

— Fibre Channel: 8, 16 GB/s

— ISCSI: depending on network speed
— Infiniband: 40, 56 Gb/s

— SAS: 12 Gb/s (through servers)

— O2: data servers + storage arrays

Bandwidth with a set of 12 hard disks

— 1.4 GB/s write
— 1.6 GB/s read

Capacity

— In 2015: 1.0 Th/in2, 6/8 TB disks for enterprise/consumer
— In2019: 2.2 Tb/in?, 12/20 TB disks should be available

16
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Facility Design: Data Storage

Table 4.4: Number of rec cnstructed collisions and storage requirements for different systems and scenarios.

Storage  Storage Storage Required

Year Systern  Collisions  CTF Calibration ESD/AOD CPU seconds

(FB) (TB) (PB) (single CPUJ core)

2020 pp 2.7-10% 15 3 0.6 1.7.10W
Pb-Pb  2.3.10% 37 23 13 2.8. 101
2021  pp 2.7.101° 1.5 5 0.6 17101
Pb-Pb  2.3.10% 37 23 13 2.8. 101
2022 pp 4,3. 101 23 76 9.2 2.7 101
2025 pp 2.7 101 1.5 5 0.6 1.7.10%
Pb-Pb  2.3.101 37 23 15 24. 101
PP 2.7-10% 13 3 0.6 1.7.10W
2026 Pb-Pb  1.1.10W 18 11 7.2 1.3. 101
p-Fhb 1.0.10m 10 20 4.0 7.2. 101
2027 pp 2.7- 101 1.5 5 0.6 17.10%
Pb-Pb  2.3.10% 37 23 13 2.8. 101

R
(PB)

CTF 38.5

ESD (1x) 5.8

AOD (2x) 7.7

Redundancy 8.3

Total 60.3

ALICE O? | LHCC June 2015 | Pierre Vande Vyvre

ALICE

« Data Storage needs

— Bandwidth: Write: 90 GB/s
Read: 90 GB/s

— Capacity: 60 PB

1 storage array in 2019:
— 1.2 PB of raw capacity,
1.0 PB with redundancy
— 7 GB/s of bandwidth

— 68 units needed with 34 data
servers

®<)
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Technology: FLP-EPN networking

« 3 possible technologies:

— Ethernet: 10, 40 and 100 Gb/s
» 32 ports 100 Gb/s

— Infiniband: 10, 20, 40, 56, 100 Gb/s
« 36 ports EDR 100 Gb/s

— Omni-Path: 100 Gb/s (Availability Q4 ‘15)
» Available bandwidth on one node adequate

for the O? needs (FLP TPC out: up to 20 Gbh/s)
— 250 ports at 40 Gb/s or more

- Technology choice: (GB/S) (GB/S)
IB QDR 40 Gb/s Native IB verbs
IB FDR 56 Gb/s Native IB verbs 6.8 5.6

IB FDR 56 Gb/s  IPolB TCP 6.8 2.5
network agnostic Eth 40 Gb/s TCP 5.0 4.9

cost/performance

« Software framework:

ALICE O? | LHCC June 2015 | Pierre Vande Vyvre 18
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Hardware Facility ALICE
250 FLPs 1500 EPNs
First Level Event Processing 34 Storage 68 Storage
Detectors
Processors Nodes Servers Arrays
(FLPs) L (EPNSs)
Switching Storage
Network Network
8000 Read-out Input: 250 ports Input: 1500 ports
Links Output : 1500 ports Output : 34 ports

/

M@M 15 61

1.1TB/s 500 GB/s 90 GBI/s
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Technology: Future-bets

®<)

ALICE

Technology

/O ~77 Gb/s on 1 slot

FPGA 24 GBT receivers +

24 cluster finders

CPU (# Cores) 2 x 32 cores

GPU TPC track seeding
and following 0.1 s
Network = 40 Gb/s

Data storage 20 TB hard disk

ALICE O? | LHCC June 2015 | Pierre Vande Vyvre

Available now: PCle Gen3.
Gen4 backward compatibility.

Available now as engineering samples:
Altera Arria 10 GX

14 cores (Xeon 4850)
18 cores (Xeon 8880)
Bet: 32 in the affordable mid-range

Available now : AMD S9000.
Bet: cost decrease slope.

Available now in 2 technologies.
Probably 3 technologies at the time of
purchase.

Now: 8 TB
Bet: a density yearly increase of 20%

20
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A Large lon Collider Experiment

-

| Software architecture

» Message-based multi-processing

Ease of development

Ease to scale horizontally

Possibility to extend with different hardware
Multi-threading within processes still possible

« ALFA

Prototype developed in common
by experiments at FAIR and ALICE

Based on the ZeroMQ package

Data transport
* Performance (see plot)

Dynamic Deployment System

* 10000 ALFA devices
(FLPs, EPNs and one sampler).

* Propagated about 77 millions key-value
* <200 seconds

ALICE O? | LHCC June 2015 | Pierre Vande Vyvre

ALICE O2

FairRoot

ALFA

Libraries and tools

Throughput (Gb/s)

40
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TProcess —— |4

2 processes
3 processes

4 processes
I

20 30
Message size (MB)

I
40 50
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Control, configuration and monitoring

Sync. |

1>|2> E>

N
Ty Asyne pmmmhme e )
7
Commands  Status
SMI and DIM
Control, Configuration and Monitoring 140 o
Y I Y /[\ 1200 /
/]\ 1000 x,ﬁ"(
Status/ Commands/ Commands/ Grid Status/ T /«*
Monitoring Configuration Status Configuration Status Jobs Monitoring| = oo j*/,*
data data data data e
400 A ——Time to STANDEY
| \l/ \l/ | 200 - et —*—Tirne to RUNNING
. . 0 b 4 + } 4 + :
LHC Trigger DCS Grid o 10000 000 E000 40000 50000 EOOOO 70000 0000
MNurber of processes
Table 6.7 Tools to implement CCM fimeticns.,
ZeroMQ and Boost
Module Function Tools L
All Inter Process Cornrmnication DIM, ZeroM(Q 60 - #
Control Start/stop processes DD 50 4 7
Control Send comrmands to processes SMI, ZeroMQ '_,/(
Control Task Managernent SMI w40 'r/*'
Control State Machine SMI, Boost Meta State Machine E X,f"
Control Auntomnation SMI 27 o
Confignration  System Configuration Management  Puppet, Chef 20 - . _,/'/
Configuration  Configuration Distribution ZooKeeper *_‘:" - Time to STANDEY
Configuration  Dynamic Process Confipuration ZooKeeper 107 +¥4,+-r** —Tirmne to RUNNING
Monitoring Data Collection and Archival MonALISA, Zabbix I A,MH,,.Hﬁ—“*,—"ff e
Monitoring Alarms and Action Triggering MonALISA, Zabbix o 10000 0000 30000 40000 SO000  GOOOD  FOOOO 80000
Mumber of processes
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Facility Simulation: FLP-EPN network ALICE
« 3technologies:
— Eth 10, 40, 100 Gb/s, =

— IB-FDR 56 Gb/s, IB-EDR 100 Gb/s
— Intel Omniscale 100 Gb/s

« 250 FLP ports at 40/56/100 Gb/s + 1500 EPN ports at 10/40/56 Gb/s

« 3 network layout considered
1. All ports at 40/56 Gb/s
2. Limit the total throughput by splitting the system into 4 identical subsystems
3. Limit the number of ports on a high-speed network by the use of Super-EPN

4 x 10 Gb/s 10 Gb/s EPN 1
1 Nw Farm 1 ! 1 [ FLP Ve
SEPN =» 1
"EPN |
EPN ) 376 \ 2% e
Nw Farm 2 25| FLP
o 750 [Fr oy 20/56 Gbjs 10 Gb/s
40/56 Gb/s
o
Nw Farm 3 226| FLP |
| EPN | 1125 /
10
250 Nw Farm 4 SEPN #=» 50
£te _EPN | 1500 250 ™ EPN | 1500
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Facility Simulation: Link speed ALICE (Y

Link speed (Gbps)

12

10

e A
- |I'I
i

FLP-TPC link speed (in Gbps)

| |
20 40 60 80 100 120 140 160
Time (s)

FLP-TPC link speed (in Gbps)

70
FLP-OD link speed (in Gbps) ] FLP-OD link speed (in Gbps)
EPN link speed (in Gbps) SEPN link speed (in Gbps)
60 4
@ 50
B )
< 40
= u il
- @
o
_ v 301 |
I T R R L I I =

)

Left Layout 2 — Right Layout 3

Distinguish between TPC and Other Detector (OD) FLPs
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Facility Simulation: FLP buffering need

Size (GB)

Buffers used in FLP-OD

Buffers used in FLP-TPC ——
Buffers with memory managementin FLP-TPC —

Buffers with memory management in FLP-OD -

— B A T A w, Ao
Aoy o e ANV A i/ A Sy om0

1 1 1

1 1 1 1
20 40 60 80 100 120 140
Time (s)

Size (GB)

I I

| I I
Buffers usedin FLP-TPC
Buffers with memory managementin FLP-TPC

Buffers used in FLP-OD

Buffers with memory management in FLP-OD

1 Il |
40 60 80 100 120

Time (s)

1
140

160

Left Layout 2 — Right Layout 3

Distinguish between TPC and Other Detector (OD) FLPs

With and without buffer management releasing data blocks before a full Time-Frame is transferred
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Facility Simulation: Scalability
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Figure 10.%: Systemn scalability of the netwetk layout 2 at up to 0kHz,

« Left Layout 2 (4x10 Gb/s) —
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Figire 10.10: System scalability of the network layout 3 at up to 140kHz.

Right Layout 3 (56 Gb/s)

» Scalability measured via the latency of a Time-Frame in the system
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Facility Design: infrastructure

ALICE
Table 10.5: Location, rack space, power and coclingnesds of the 02 facility. p
Type Number Item Location-  Nurober  Power  Total  Cooling  Total
of iterns  height Totalheight of Racks perrack power perrack cooling
(1) (1) (kVA)  (KVA) (kW) (kW) J
FLP 250 2 CR1-35 13 12 216 14 252
EFN 15300 1 CRO- 54 34 50 1700 50 1700
SEFN 30 1 CRO- 354 1 12 12 12 12
Storage 34 9 CRO-54 7 50 350 30 350
Network
Dataflow 10 3 CR1-40 2 12 24 12 24
Dataflow 15 3 CRO- 354 2 12 24 12 24
Control 4 1 CR1-40 1 12 12 12 12
Confrol 4 1 CRO-54 1 12 12 12 12
Services 110 1 CR1-40 4 12 43 12 48
Total CE1 235 300 336
CEO 43 2086 2086
Grand total 70 2398 2434

«  OZ2facility located at the LHC P2

«  Two Counting Rooms (CR) available each with 40 racks

* One room (CR1) renovated during LS1 will be reused

* New additional computing room (CRO0) needed on the surface
«  Existing power distribution at P2: UPS 500 kVA and 270 kW of normal power in each CR.

Major upgrade needed.

* Installed cooling power in the CRs ~ 200kW.
Major upgrade needed. Cooling technology being investigated.
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ALICE O? Technical Design Report
https://cds.cern.ch/record/2011297/files/ALICE-TDR-0109.
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Backup slides

ALICE O? | LHCC June 2015 | Pierre Vande Vyvre
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Quality control and visualization
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Software design: data model Q)'
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Project Organisation
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Table 11.2: Institutes participating in the 0% Project.

Project
Organisation

Institutes

Country City Instimte Acronym N

1 Brasil S#o Paulo University of 880 Paulo USP I Q /

2 CEEN Geneva BEuropean Organization for Nuclear Re- CERN /
search

3 Croatia Split Technical University of Split FESB H L I C E

4 Czech Republic  Rezu Prahy Muclear Physics Institute, Acaderny of Sci- ASCR
ences of the Czech Republic

5  France Clerront Laboratoire de Physique Corpusculaire LPC

-Ferrand (LPC), Université Blaise Pascal

Clermont-Ferrand, CHNES-INZ2P3

&  France Grenoble Laboratoire de Physique Subatornique et de  LPSC
Cosrmologie (LPSC), Université Grenoble-
Alpes, CNRE-IN2F3

7 France Mantes SUBATECH, Ecole des Mines de MNantes, SUBATECH
Universzité de MNantes, CNES-IN2EP3

&  FPrance Orsay Institut de Physique Nacléaire (IPNOJ, Uni-  IPNO
versité Pariz-Sud, CNRES-IN2P3

%  France Strasbourg Instimt Plaridisciplinaire Hubett Curien IPHC

10 Germany Darmstadt Research Division and ExtreMe Matter In-  GSI
stitute EMMI, 351 Helmholtzzentmam fir
Schwerionenforschung

11 Germany Frankfurt Frankfurt Institute for Advanced Studies, FLAS
Johann Wolfgang Goethe-Universitat

12 Germany Frankfurt Institut fitr Informatik, Johann Wolfgang IRI
Goethe-Universitit Frankfurt

13 Hungary Budapest Wigner RCP Hungarian Acaderny of Sci- WRCP
ences

14 India Tamrmu University of Jarmrmu g

15 India MMumbai Indian Institute of Technology T

16 Indonesia Bandung Indonesian Institute of Sciences LIFT

17 Korea Dagjeon Korea Institute of Science and Technology KISTI
Information

1&  Korea Sejong City Korea University KT

1% Poland Warsaw Warsaw University of Technology WUT

20 Romania Bucharest Instimte of Space Science 55

21 South Africa Cape Town University of Cape Town ucT

22 Thailand Bangkeok King Monglnt’s University of Technology EKMUTT
Thonburi

23 Thailand Bangkok Tharormasat University T

24 Turkey Konya KTO Karatay University KTO

25 United States Berkeley, CA Lawrence Berkeley National Laboratory LENL

26 United States Dietroit, MI Wayne State University WU

27 United States Houston, TX University of Houston UH

2% United States Knoxwville, TN University of Tennessee UTK

29 United States Cak Ridge, TN Cak Ridge National Laboratory ORNL

30 United States Ormaha, NE Creighton University cu

31  United States Pasadena, CA California Institute of Technology CALTECH
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Responsibilities and human resources

+ Total need over the period 2015-2019: 189.5 FTEs
+  Compatible with the human resources available in the institutes: 221 FTESs.
*  More details in the UCG.

@ .

Table 11.3: Sharing of responsbilities and human resources needed.

Tasks

Instimtes

Hurmman resources

{(FTE)
Architecture CERN, FIAS G=EI, IRT 2.0
Tools, procedure and software process CERN, IPIWNO, ITT, LIFI, WRCPE 2.0
Data flow, detector read-ont CALTECH, CERN, FESE, 16.0
FLAS, IRI, LIFI, WRCFE
Computing platforms CERN, FLAS, IRT, JU, KISTI, 8.0
KMUTT, KIJ, ORNL
Software framework and data model CERN, IFWNO, GSI, LENL 14.0
Calibration JO, WsU 20.0
Reconstriction CERN, FESB, GEI,IPHC, LIFI, 440
LPC, SUBATECH, UH, W&0J
Phyeics sirmmlation CERN, CIO, IPHC, IPNC, 32.0
LENL, ORNL, UH, UTK
Data quality monitoring and visnalisation CERN, ISE, TU, WUT 14.5
Control, configuration, monitoring ASCR, CALTECH, CEEN, C1, 13.0
and logzing KMUTT, IRI
02 facility hardware procurement, CERN, FIAS, IRT, G51 TT
installation
02 facility and grid/clond operation CERN, KISTI 5.3 and M&C




Software Framework V1
Detector read-out test
1 CRU + Quality Control

(" Software Framework V1

A Large lon Collider Experiment
— LIS TElHE e e A Detector read-out test
4 CRUs + QC
s Schedule (1) . — TPC read-out test 1 IROC ALICE
|’-/\/\'-\
! 2015 2016 2017 2018 2019 2020
\i,/ Task Name Qtrl Qtr2 Qtr3 Qtrd4 Qtrl Qtr2 Qtr3 Qfr4| Qtrl] Qtr2z Qtr3 Qtr4 Qtrl Qtr2 Qfr3 Qtr4 Qtrl Qtrz2 CQird Qtrd4 | Qtrl  Of
28 |+ Architecture v
33 | Tools and procedure L4
39 | Software process v v
42 | a Dataflow and Detector L4
43 | Det.read-out C-ROf ! (" Software Framework V2
— :::a:LIJItIthU }0” . Detector full read-out
46 Det. read-out Relea L 02.1’&1 Many CRUs/FLPs + EPNs + QC
4 Det. read-out DCS I LN ITS surface test
48 Dataflow Contingen I 1
49 | Modelling and simulai L4
55 | a4 Software framework L L4
56 Generation of test t I
°7 | Alfa Demonstrator Software Framework V3
58 Alfa Demao. Qualific I 1 Il functionalit
59 Alfa Production rele [ & FUO Yy
60 Alfa V1 Contingency Ll 10% EPN and DS
51 CCDB V1 — ALICE cosmic data-taking
62 CCDB W2 I t
63 CCDB Contingency I ‘EL
64 Alfa Production rele 1
65 Alfa V2 Contingency & I
66 Alfa Production rele I 5'
67 Alfa V3 Contingency | 1
68 Analysis Framework 1 |
55 | 4 Reconstruction and da v
70 Core software 5'
71 Det. recsw V1 I h
72 Reconstruction Com [ I‘L
73 Det. recsw V2 [ I
74 | a Calibration v v
75 Core software I 1
76 Detector specific so ‘El
77 Calibration Conting: 1 5'
78 Calibration V1 & 03/11

ALICE O? | LHCC June 2015 | Pierre Vande Vyvre
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Schedule (2)

@

30
31
32
33
84
a5
a6
87
33
a9
S0
91
92
93
94
95
96
a7
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
126
127
128
129
130

ALICE 02 131

Task Name

4 Physics simulation
Core software
Detector specific so
Fast/param. simulai
Fast/param. sim val
Simulation Continge

4 Data quality monitorin
Framework and API
Central QA infrastru
Trending and correl
Clients
Visualization - Even
DaM Contingency

4 Control, configuration,
DDs
Messaging system
State machines
CCM V1

- Computing platforms

4 Hardware procuremen
Detector readout
Network
Data proc. 10%
Data storage 10%
Hw procurement 10
Data proc. 90%
Data storage 90%
Hw procurement 90

4 Hardware installation .
Detector readout
Data proc. stor. 10%
Data proc. Stor. 930%
Hardware Installatic

I Distributed computing

4 Commissionning
Deployment of data
Simulation challeng
Simulation challeng
Data Challenge 1
Data Challenge 2

2015
Qtri

2016
Qtr 1

2017

Qtr2 Qtr3  Qtrd atr2 Qtr3d Qtrd4  Qtrl

Qtr 2

ALICE

Qirl | at

2018
Qtr 1

2019

Qtr3  Qtr4 atr2 Qtr3d Qtrd  Qtrl Qfr2 Qtr3  Qtrd

4 01/01

Software Framework V3

Detector read-out test
Many CRUs/FLPs + EPNs + QC
— TPC commissioning in cavern

Software Framework V3

Full performance
100% EPN and DS
— ALICE Data Challenge 2
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