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Her Royal Highness Princess Maha Chakri Sirindhorn

16 March 2009 CMS Detector, LHC 13th April 2010 LHC Briefing

%%% NECTEC"' WWWSULECIR ot Tecnols

member of NSTDA



25" December 2009 The Thai-CERN subcommittee consisting of
delegates from universities and related research organizations

has been appointed and chaired by Prof. Pairash Thajchayapong

National Science and Technology Development
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Thailand participates in ITS upgrade as a consortium effort

p @® Suranaree University of Technology (SUT)
%il:mlzéf e Geometry of the beam pipe and the inner barrel of ITS

e Physics Analysis
e Tier 2 site

NECTECNF @® Thailand National Electronics and Computer
Technology Center (NECTEC)

® GRID Operation

@® King Mongkut's University of Technology
Thonburi (KMUTT)

* Online-Offline operation (O?)
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y/TM EC © Thai Microelectronics Center (TMEC)

Thai Microelectronics Center

® High resistivity wafer

® Dummy chip

® Silicon Micro-channel cooling
® Thinning and laser dicing

@® Synchrotron Light Research Institute (SLRI)

e Characterization of prototype pixel chips using 1 GeV
electron beam
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Suranaree University of Technology (SUT)

® The university campus is located at
Nakhon Ratchasima province, only
250 km from Bangkok

Ratchasima
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L Photo taken at Sra Patum Palace on December 13, 2012
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SUT is a full member of ALICE

On 13 December 2012 , there was a signing ceremony
Memorandum of Understanding between SUT and ALICE.
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NECTEC Background

NECTEC was established on 16 September 1986, initially as a project under the
Ministry of Science, Technology and Energy (the former name of the Ministry of

Science and Technology).

In 1991, NECTEC was transformed into a specialized national center under the
National Science and Technology Development Agency (NSTDA), a new agency

following the enactment of the Science and Technology Development.

NECTEC is located at Pathumthani province, 28 km from Bangkok.
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Photo taken at Sra Patum Palace on October 10, 2013
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WLCG signing Ceremony

10 October 2013
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ALICE Grid site in THAILAND
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@®© Collaborate with National
Electronics and Computer
Technology Center (NECTEC) to
setup a Grid site for ALICE@SUT as
part of the Thailand National

e-Science Infrastructure

Consortium

e INFRASTRUCTURE CONSORTIUM
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128 Cores IBM x3755 M3 60 Cores IBM iDataPlex d360 M3
100 TB IBM DCS 3700 30 TB StoragelBM DS 3512




! ALICE Grid resource at SUT
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® 128 job slots, 2110 HEPSPECO06 Service
® 4 nodes, 32 cores 96 GB RAM per node S
© AMD Opteron 2.3 GHz i ii i .
@© Gigabit Ethernet switch
® OS SLC 6.4 with EMI-2 middleware
¢ CE, SE, WLCG-VOBOX and Worker Nodes Gigab ﬁi
® CVMFS 2.1.15, installed on WLCG-VOBOX and Switeh Storage capacity

all worker nodes

® Pure Xrootd 3.1.0 i '
® AlEn software v2-19.218
Worker

Nodes
. W www.sut.ac.th
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ALICE Grid resource at NECTEC

S
® 60 job slots, 912 HEPSPEC06 NecCTeC!
® 5 nodes, 12 cores 42 GB RAM per node ey
@®@ Intel Xeon 2.6 GHz i"" .
@© Gigabit Ethernet and InfiniBand switch
® OS SLC 6.4 with EMI-2 middleware Q
® CE, SE, WLCG-VOBOX, squid frontier and Infinisand ﬁ _
WItC Storage capacity
Worker Nodes 30TB
® CVMFS 2.1.15, installed on WLCG-VOBOX and
all worker nodes iii

® Pure Xrootd 3.1.0 i L '

Nodes
® AlEn software v2-19.218

Large-Scale Simulation Research Laboratory

L National Electronics and Computer Technology Center
N www.sut.ac.th
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Network Diagram Overview of THAILAND
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Network topology at SUT

/L

.2
4

mmgﬁ

IPS ALICE resource

at Data Center
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Network topology at NECTEC
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NeCTEeC
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10 Mb
Sharetl?lS Core Switch

\ NECTEC
1 Ghps 1 Gbps 10 Gbps = 1 Gbps f ‘ »
ThaiREN g m Shared |l 2a Shareq Dedicated |

ALICE Resource

at Data Center
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Network Provider for SUT is UniNet

Thailand Education and Research Network
Objectives
® internet access for Universities
® network infrastructure for research

® Facilitate IT campus for Distance Learning

L Dr. Wanchai Rivepiboon
\| =
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LAOS

"ﬁ%@ UniNet2 Network
=\ Topology

' ICON
s . Giga-POP

l‘ > Il layer2Switch

s LAMDA 10 Gbps
m—  DWDM_PEA 10 Gbps
m—— DARK FIBER 10 Gbps

op=g Dr. Wanchai Rivepiboon
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Network provider for NECTEC is ThaiSarn

® The National Electronics and Computer Technology

Center ( NECTEC ) setup a national-wide network

called Thai Social/Scientific Academic and

Research Network (ThaiSarn)

Insaas
% [haiSarn
Thailland's Mext Generation lnternet
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http://www.nectec.or.th/
http://ngi.nectec.or.th/tsn3

e ((Ghps = 155 Mbps
m— 7.5 Gbps —— 45 Mbps
| Ghps —— 10Mbps
— 622 Mbps = = Planned

TEIN TEIN
PoPs NOC

* 5ingAREN connected to TEIN
%G PoP at 90 Mbps

F HARMET connected to TEIM
@ HEK PoP at 90 Mbps

~ NKEN connected to TEIN
IN PoP at 10 Gbps

% CERNET connected to TEIN

ThaiREN Connected to TE
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ol

S

www.tein.asia

' w.u.a.th
NECTE( ~. 4 Suranaree University of Technology

a member of NSTDA




Monitoring
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Perfsonar Toolkit

@® The Perfsonar toolkit has been deployed on both SUT and NECTEC
site for throughput measurement

® SUT, http://perfsonar-alice.sut.ac.th
® NECTEC, http://mercury-2.lsr.nectec.or.th

N W pS-Performance Node For NECTEC In Bangkd o @ ps-Performance Node For Suranaree University of Technolog ortheast , TH
g £
g pS Host Information z NS Host Information
5 (Organization Name NECTEC H Organization hame Suranaree University of Technology
g (City, Stare, Country Bangkok, BKK, TH 2 toolkit (City, State, Country Nakhon Ratchasima, Mortheast, TH
Zip Code 12120 Zip Code 30000
R [latitude, Longitude 14.082552,100.65755% e |Latitude, Longitude 14.876442,102.021076
Local Perfomance Senites  |Adrministraor Mame Anupong Banjongkan | Local Performance Services  |Administrator Name Chinorat Kobdaj
Global Performance Senices  |Administraror Email enupong banjangkan@nectec. or th Global Performance Seices | |idministratar Email \obrdai@g sut ac.th
Jauva OWAMP Client = Java OWAMP Client &
Reverse Traceroute @@ |Communities This Host Participates In Reverse Tracerouts & |Communities This Host Participates In
Reverse Ping & &
CMS LHCONE ALICE LHC MG (T
FomseToeEn e i LHCONE ALICE LHC
Host Starus Host Starus
P R S [rrmary adiress 203.165.95.101 Frimars Adidress EERTRERITE
ahp MTU 2000 i MTU 2000
Gne-Way Latency
obally registers es Traceroute (Clobally registered fes
Fing Latency 5 Srered —
SNMP Utilization Rer\/écez . Tere - Ter (EWETLW " YR Uil Services Offered
an dwi dt est Controller [1] unnin
Cacti Graphs 2} g o Eandwiclth Test Controller (BWCTL)L! Runnirg
arti Sraphs &
® tep:/fmercury-2.lsr nectec.or th: 4823
® tep: /(200 1:F00: dffFAFF: SO54:Ffe2 c ac7]: 4825 ® wpt//perfsonar-alice.sut ac.th:4823
CSTRIIIFTYS AT Network Diagnostic Tester (NOTJLI RuNning T b Metwork Diagnostic Tester (NDTILLI Running
BExternal BWCTL Limits Jfpert ‘ 3007
. - External BWCTL Limits ® tep:ffperfsonar-alice. sut. ac.t
B G P U tepi/ fmereury-2.lsr nectec.or thi3001
* http://mercury-2 lsr.nectec orth: 7123 & Extermnal WAMP Limits © htpfperfsonar-alice. sut ac th: 7123 @
Enabled Services ® top:/ {[2001:F00:dff-fff: 5054 ff-fa2 ¢ ac07]: 3001 -
NTP * bt/ /1200 100, 0717123 @ nabled Senices Network Path and Application Diagnosis (NPAD)L] Running
NTP
Scheduled Tests o e N e e 007
L o twep:/fperfsanar-alice.sut. ac
Cacll SNMF Monitoring ) Metwork Path and Application Diagnosis (NPAD) unning Scheduled Tests p — foonaroaloe. sut e th.5000 @
NESONAR Logs ) o tep//mercury=2 lsr nectec.or th 8001 Gl B o
* hmoif/mercury-2.Isr.nectec.orth 8000 &@ PergONAR Logs & |one-Way Ping Service (OWAMP)LLI RuUNAing
® tep://[2001:F00-elff 71T, 5054 fe2c:ac07]:8001
© hp.//12001:00;difff 7 0718000 & o twp:/fperfsanar-alice.sut. ac.th:361
Configuration Help & | _erormance ok )
Frequently Asked Questions @ (One-Way Ping Service (OWAMP)L Disabled Configuration Help & |perfSONAR-BUQY Regular Testing (Throughputil Runming
About @ o tep://mereury-2.Isr.nectec.or th:B61 Frequently Asked Questions & |perfSOnAR-BUOY Measurement Archivelll Running
Credits & ® tep:/ {[200 1:F00:dfff-F7ff: SO54:f-fe2 c:ac07]: 861 About (7]
e . o hupy/ fperfsonar-alice. sut ac.th: 808 5/ perfSONAR_PS fservices/pik
perfSONAR-BUOY Regular Testing (Throughput )Ll Running -
erfS@NAR perfSONAR-BUGY Regular Testing (One-Way Latency)ll] Running
p i perfSONAR-BUCY Measurement Archivelll RUAMing
powere perfS@NAR PingER Measurement Archive and Regular Tester(1] Disabled
o s/ /mercury-2.lsr.nectec.ar.th: 3085/ pe fSONAR_PS/services/psE powered
* heep:/ /(200 1:H00:dfff-ffff: S054:ff-fe2 :ac07]: 808 5/ perfS ONAR_PS/services/pSB ® g/ fperfsonar-alice. sut.ac. th: 807 3/perfSONAR_F3/services/pinger/ma
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< No SAM/SUM yet need GOCDB updated

Site: £

Edit
Contact .T_F Project Data @
E-Mail NGI/ROC AsiaPacific
Telephone +00-4422-3306 Infrastructure Production
Emergency Telephone +66-8561-00160 Certification Status
CSIRT Telephone +66-8561-00160 Scope(s) EGI

CSIRT E-Mail kobdaj@g.sut.ac.th
Emergency E-Mail

Helpdesk E-Mail
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Ramp up
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To do lists in 2014

@ |mprove the network performance
@® Update our data in GOCDB
® SAM/SUM monitor

® Upgrade to EMI-3
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Resource Roadmap 2015 and onwards

® Nothing changed

<5 e plan to upgrade in 2016 to either more CPUs,

N’

storage or network (subject to current performance evaluation)

\_ )

4 )
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Outlook and plan

@® Upgrade Network to IPV6
@® Upgrade Xrootd with IPV6

www.sut.ac.th
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SUT contribution: Detector modeling & MC simulations E y
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Influence of new beampipe geometry (and material) on the induced

background
A-side Al section Central Be part C-side Al section
1 | |
I T T 1
IP 40 38 0
n=4.22,
. . 3 2 | a=15 TN
9 The technical de5|gn 8- St B R SRR R - - - - -
14 |18.7 3986 L 2.1 |20
Sles < i
=>» AliRoot geometry 4064.8 12304 204.8 >

—> Particle Background study
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Effect of Al-part (|z]>40cm) negligible; less than

1 per event
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More SUT contributions

—

From the technical drawings to detailed material budget

calculations

> 4 Example prototype: Polyimide pipe
Carbon fleece
é Carbon paper + glue
: CF plate =~ 70 pm

Carbon tleece

S~ Glue = 100 pm

Heater

/

= AliRoot geometry

Material Budget

plus Flex Cable (22%)
plus Glue ( 5%)
- plus Carbon Structure (33%)
? = plus Water (13%)
f 0.8 = plus cooling Walls ( 2%)
E. 0.7 E only Si-Sensor (26%)
2 0.7 —
i; = Mean X/X0 = 0.282%
X 06
05—
0.4
0.3
0.2
0.1
0,
0 0.2 0.4 0.6 0.8

www.sut.ac.th
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TMEC contribution: Sensor development E %TM EC

Thai Microelectronics Center

® Test of wafer resistivity (4-point probe measurement of the surface
reS | Sthlty) Bevelled surface

Original surface

-
i
]

® SEM inspection and measurement of the epi
layer thickness

e
TMEC 5.0kV 9.8mm x1.50k SE(V) 7/24/2013 15:33

® SRP measurement in preparation 7 S

b )
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More TMEC contributions E %TM EC

Thai Microelectronics Center

Pad wafer production

Produce mechanical/electrical silicon dies resembling the final ALICE ITS chip

TMEC has produced wafers with the pad-pattern on 6” wafers in house with

different metal finish

Mask layout (TI\/IEC)HE

1
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Thai Microelectronics Center

More TMEC contributions E %TM EC

Thinning and laser dicing test using blank wafer done by TMEC partner (STARS

’ . !
A
4

ER2013 wafer Blank wafer Blank wafer

Diamond wheel dicing : _
(2000 mesh wheel) Laser d_|ced Laser diced by STARS
(front view)

‘ NECTEC" www.sut.ac.th
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LRI contri ion: Sensor char rization
S contribution: Sensor characterizatio &\m\;{/a

Plan to setup similar to DESY beam test

\—————
e — =

\—————

A245 A234 AZDg AZQD AZ]_Q AZD]_

DESY beam (4 GeV/c to 6 GeV/c e™ /e™)
EUDET telescope (6 planes; =5 pm resolution) + DUT

DESY beam (4 GeV/c to 6 GeV/c et /e™)
EUDET telescope (6 planes; &5 pm resolution) + DUT

‘p www.sut.ac.th
C Suranaree University of Technology
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More SLRI contributions

E o Sia“:ml’hof ton
12 __-N

Explorer-1: 1 GeV beam

oo

1 GeV

——— plane 0 - MPY: 1806
plane 1 - MPY: 178.0

——— plane 2 - MPV: 4186

o ——— plane 3 - MPV: 1731
o
el -3
=
i == S
o L i o ollE g T D—
o 400 [ Lo 1008 1200 R [H 1RO0 1800 2000
s@0d sigral PADC)

4 GeV

Study of feasibility of 1 GeV beam for Pixel Chip characterisation:

|[l[l[l|ll1|

T

~ First results look very promising, study ongoing!

The ALICE ITS Upgrade
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