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Sunum Plani

» Molekuler Dinamik Simulasyonlari

» PRACE project access cagrisi genel bilgiler

» PRACE project access basvurusu icin istenilen Teknik bilgiler
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Molecular dynamics
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Molecular dynamics

Potential energy function
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Molecular dynamics

Simulation system for Ammonium transporter Simulation of FimH Adhesin protein

Top View Side View

~120,000 atoms



Size and time scales are the most important limitations
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MD simulation of SARS-COV-2

~ https://lucsdnews.ucsd.edu/pressrelease/uc-san-diego-leads-research-that-earns-

gordon-bell-special-prize

- All-atom model of the SARS-CoV-2 viral
envelope (305 million atoms), including 24 spike

proteins.

Figure by UC San Diego’s Lorenzo Casalino, the
Amaro Lab, and members of the research team.



PRACE

PRACE: The Partnership for Advanced Computing in Europe

PRACE'in misyonu, toplumun yararina Avrupa rekabet gucunt artirmak icin tum
disiplinlerde yuksek etkili bilimsel kesif ve muhendislik arastirma ve
gelistirmesini saglamaktir.

PRACE, Avrupa'daki akademi ve endustriden bilim adamlari ve arastirmacilar
icin akran denetimi (peer-review) ile dunya standartlarinda yuksek performansli
bilgi islem (HPC), veri yonetimi kaynaklari ve hizmetleri sunarak bu misyonu
gerceklestirmeyi amaclamaktadir.

Bilim adamlari ve arastirmacilar, PRACE kaynaklarina erisim i¢in basgvurabilirler.
Endustriyel kullanicilar, Avrupa'da merkez ofisleri veya dnemli Ar-Ge faaliyetleri
varsa basvurabilirler.

Avrupa birligi 7.cerceve ve Ufuk 2020 programlariyla desteklenmistir.

badays@itu.edu.tr ITU-Bilisim Enstitiisii



mailto:badays@itu.edu.tr

PRACE Project Access Cagri (14.Cagri) Kapsami

» Yapilan basvurularda gerceklestirilecek olan simulasyonlarin test edilmis ve
olceklenebilirliginin gosterilmis olmasi gerekmektedir.

» Ayni zamanda c¢ok fazla sayida simulasyona neden ihtiyac duyuldugu
anlatilmasi gerekmektedir.

» PRACE kaynaklarinin kullanimina neden inhtiya¢ duyuldugu acik bir sekilde ifade
edilmesi beklenmektedir.

» Kod testi ve optimizasyonu bu ¢agri kapsaminda degildir.

» Bunun igin Preparatory Access ¢agrisi bulunmaktadir.

badays@itu.edu.tr ITU-Bilisim Enstitiisii
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PRACE Project Access Cagri (14.Cagri) Kapsami

» Proje onerilerinde bilimsel mikemmellik ve yenilik¢i yaklagimlari aranmaktadir.

Proje Onerileri yuksek etkili dergilerde ve konferanslar yayinlanma potansiyelini

\ 74

gOstermelidir.

Kaynaklar bir veya daha fazla system icin istenebilir.

\ 74

Tier-0 sistemlerde c¢aligabilen kod veya programlar olmasi gerekiyor.

\ 74

Tier-0 sistemlere neden ihtiyac duyuldugu aciklanmasi gerekmektedir.

\ 74

Bir yil veya ¢ok-yillik basvurular (2,3 yillik bagvurular)
Cok-yillik basvurular her yil sonunda akran degerlenmesine tabi tutulurlar.

\ 74

\ 74
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PRACE Project Access Cagri (14.Cagri) Kapsami

» Kimler Bagvurabilir:

» Akademi ve kamu arastirma kuruluslarindan arastirmacilar, asagidaki
kosullara sahip olduklari sturece basvuruda bulunabilirler:

» Proje yurutictsnun kurumda arastirmaci olarak bir is sozlesmesi olmasi lazim.

» Proje yuraticusnun is sOzlesmesi, sozlesme tarihinden itibaren en az 3 ay

gecerli olmalidir.

badays@itu.edu.tr ITU-Bilisim Enstitiisii
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PRACE Project Access Cagri (14.Cagri) Kapsami

\ 74

Kimler Bagvurabilir:
» Ticari girketler:

Sirketin merkez ofisi veya onemli bir Ar-Ge faaliyetinin Avrupa'da olmasi

\ 74

\ 74

Proje yuruticusunun ig sozlesmesi, tahsis suresinin bitiminden sonra en az 3 ay
gecerli olmalidir.
» Erisim yalnizca acik Ar-Ge arastirma amagclarina ayrilmigtir.

Kendi baglarina basvuran ticari sirketler, devlet yardimlari duzenlemelerinin

\ 74

getirdigi kisitlamalarin onaylanmasina bagli olarak, tek bir PRACE sisteminin

toplam bilgi islem kaynaklarinin en fazla %5'i ile sinirli olacaktir.

badays@itu.edu.tr ITU-Bilisim Enstitiisii
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PRACE Project Access Cagrisi degerlendirme

» Basvurularin ilk dnce idari ekip tarafindan kontroll ( Basvuruya uygunluk
kriterleri kontrolQ).

» Teknik ekip tarafindan degerlendirme

» Teknik degerlendirmeyi gecen projelerin bilimsel degerlendirmeleri (peer-review)

» Bilimsel degerlendirmelere cevap hakki

» En son hakemlerin degerlendirmeleri ve hakem degerlendirmelerine bagvuru
sahibi tarafindan verilen cevaplarla birlikte PRACE tarafindan olusturulan panel

tarafindan siralama yapilmaktadir.

badays@itu.edu.tr ITU-Bilisim Enstitiisii
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14. PRACE Basvuru cagrisi kapsamindaki
HPC merkezleri

» Bir veya birden fazla Merkez icin basvuru yapilabilir.

GENCI - CEA, France Bull Bullx cluster “Curie”

GCS - HLRS, Germany Cray XC40 System “Hazel Hen”

GCS - JSC, Germany IBM BlueGene/Q System “Juqueen”
CINECA, Italy Lenovo System “Marconi”

BSC, Spain IBM System X iDataPlex “MareNostrum”
CSCS, Switzerland Cray XC30 System “Piz Daint”

GCS - LRZ, Germany IBM System X iDataPlex “SupermucC”
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14. PRACE Basvuru cagrisi kapsamindaki
HPC merkezleri
s P

» Her system tarafindan desteklenecek olan hesaplama zamanlari
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HPC Merkezlerin Teknik ozellikleri

Lenovo System | Lenovo System IBM System x Hybrid Cray IBM System x Lenovo
pystemilype Bultx CraykCa0 BlueiGene/Q NeXtScale Adam Pass iDataPlex xC30 iDataPlex NeXtScale
Intel kel NG ES: IBM PowerPC® SandyBridge
Processor tvpe SandyBridge 2680v3 A2 1.6 GHz Intel Broadwell Intel Knights Intel Sandy Bridge Upgrade to Intel Sandy Haswell Xeon E5-
yp EP2.7 H I 16 cores per Landing EP Haswell starting Bridge EP 2697 v3 (Haswell)
GHz (Haswell) o Oct17
Total nb of nodes 5040 7712 28672 1512 3600 3056 5272 9216 3072
[
'é_ Total nb of cores 80 640 185088 458 752 54 432 244 800 48 896 84352 (8x2) 147456 86016
§ Nb of
° n.a. n.a. n.a. n.a. n.a. n.a. 5272 n.a. n.a.
laccelerators/node
Kepler K20X
Type of accelerator n.a. n.a. n.a. n.a. n.a. n.a. Upgrade to Pascal n.a. n.a.
strating Oct 17
z 96 GB — DDR4
g Memory / Node 64 GB 128 GB 16 GB 128 GB - DDR4 + 32GB 32 GB 32GB 64 GB
= 16 GB - MCDRAM
Infiniband . 5D Torus Intel Omni-Path | Intel Omni-Path o . Infiniband Infiniband
Network Type QDR Cray Aries network  |Architecture 2:1| Architecture 2:1 | "finiband FDR10 | Cray Aries FDR10 FDR14
£
g
E Fat tree within Fat tree within
IConnectivity Fat tree Dragonfly 20 Yoms Fat Tree Fat Tree Fat Tree Dragonfly jsland.(512:nodes} | island (512:nodes)
network pruned tree pruned tree

between islands

between islands
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HPC Merkezlerin Teknik ozellikleri

ome file type NFS NFS GPFS GPFS GPFS GPFS GPFS NAS * NAS *
ystem
capacity 8TB 60 TB 1.8PB 200TB 200TB 597TB 80TB 10 PB 10PB
[oihile type Lustre Lustre n.a. GPFS GPFS GPFS GPFS GPFS * GPFS *
lsystem
capacity 600 TB 12PB n.a. 7.1PB 7.1PB 612TB 5.7 PB 12 PB 12 PB
Scratch file type Lustre n.a. GPFS GPFS GPFS GPFS Lustre GPFS * GPFS *
pystem 2.7 PB (to be
capacity 3.4PB n.a. 5.3PB 2.5PB 2.5PB 1.1PB upgraded with 5.2PB* 5.2PB*
the system)
Archive : _r -
capacity Unlimited On demand Unlimited On demand On demand 3.7PB NA On demand On demand
Minimum oy, of cores 1024 2048 2048 540 2040 1024 1024 512 512
required job size

* SuperMUC Phase 1 and Phase 2 share the same file systems
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Son Prace Access cagris!
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Son Prace Access cagrisl

Bull Bull Bull Bull gl |10 Powerd Hybrid | Lenovo
reusTne e Sequana | Sequana |Sequana | Sequana | Sequana A FEnovD Cray xC50 [ThinkSystem
q a a q q Whiterspoon v ¥
” Intel®
intel ntel Xeon Intel Xeon| 2 *IBM itelXeah [Xeon® Es: Intel Skylake
Processor [AMD Epyc 5 AMD Epyc | Platinum [AMD EPYC| Skylake POWER9 . Xeon
Knights £ Platinum 81602690 v3 @ 2
type Rome i Rome |[81682.7| Rome | Platinum | AC922 at 3.1 2.1 GHz 2.60GHz Platinum
€ GHz 8168 |GHzpernode| *° ' 8174
(12 cores)
T | Sew 828 2292 | 1656 | 93 | 2511 980 3456 5704 6480
i}
2 TO?(:r:: . 720896 | 52992 293376 | 79488 | 44928 | 120528 31360 165 888 68 448 311040
£
S| Nbof
accelerato n.a. na. n.a n.a. 4 na. |4 GPU per node na. ¥ GPl; per na.
rs /node node
® ® ®
NVIDIA NVIDIA® Volta s NVIDIA®
Type Ampere V100, L Tesla®
of iccelerator| N8 na. n.a n.a. A100, 40 n.a. Nvlink 2.0, szslaSGB n.a.
IGB HBM 2¢| 16GB
s. 96 GB 256 GB DDR4 +| 96GB
g| Memory/ | ooege | PPR4* | c66e | 10268 | s1268 | 608 | UPIOLETB | o odes | 648 96 GB
g Node 16 GB NVMe Memory| with 384GB)
MCDRAM per node
Network |Infiniband BULL BXI Infiniband |nfiniband|InfiniBand|InfiniBand| Mellanox InteFI’aCihmnl- Cray Avies Inte;:::‘m'
Type HDR HDR 100 EDR HDR EDR |Infiniband EDR Arehia e rehitecture
E 3
; Fat tree
< within island
=z 9D (786 nodes)
Connectivity|enhanced | Fat Tree [Dragonfly+|Fat Tree [DragonflyH FatTree | DragonFly+ Fat Tree Dragonfly | pruned tree
Hypercube between
islands

O)smaller jobs are NOT accepted in production runs. Jobs can only be requested with defined node numbers (64, 128, 256,
512, 1024, 2048 and 4096) in regular operation (1 node = 128 cores)
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Kaynak Kullanimi

» Proje suresince (12 aylik) gereksinim duyulan hesaplama kaynak miktari toplam ¢ekirdek-saat
olarak belirtiimesi gerekmektedir.

» Toplam c¢ekirdek saati= Duvar saati (Wall-Clock time) x kullanilan makinenin ¢ekirdek sayisi
» Belirtilen toplam ¢ekirdek saati detayli bir is plani ile desteklenmelidir.
» Ornek: 27 Milyon cekirdek-saat

» Proje kabul oldugunda hemen c¢aligilmaya baslanmasi ve ara vermeden surdurtlmesi
gerekmektedir.

> Is plani hazirlarken kullanilan makinenin %80 oraninda ulasilabiir oldugunu géz onunda
bulundurmak gerekir.

» Kuyruk sureleri, sistemsel problemler veya bakim c¢alismalari, veri transferi gibi sebeplerden
dolayi %100 istenilen kaynaga ulasiimayabilir.

badays@itu.edu.tr ITU-Bilisim Enstitiisii
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Kaynak Kullanimi

» 15 milyon ¢ekirdek-saatten az kaynak kullanimi isteniliyorsa Tier-1 sistemler yerine neden Tier-0
sistemlerin istendigi agiklanmasi lazim.

» Maksimum hesaplama zamani her system igin izin verilen ¢cekirdek saati ile sinirlidir.
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Is 6zellikleri

» Duvar saati zamani (Wall Clock Time)

» Bir simulasyon birkag¢ isden olusabilir.

» Bir simulasyon izin duvar saati zamani birkag¢ sirali adimdan olusan islerin igin gerekli olan
toplam zamani belirtmektedir.

» Bu sure istenilen makinede izin verilen is calisma suresinden fazla olabilir.

» Bu durumda yapilan hesaplama kaydedilip (checkpoint) bir sonraki is ile devam ettirilebilir
olmali.

> ki checkpoint arasindaki suresi istenilen makinedeki bir isin ¢alisma stiresinden kisa olmali.

badays@itu.edu.tr ITU-Bilisim Enstitiisii
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s Ozellikleri

» Sistemlerin bir isin maximum calisma sureleri

Wall clock time of one typical simulation (hours) Other systems < 10 months
<number> Piz Daint 24 hrs
Able to write checkpoints Al
<check button> Yes
Maximum time between two checkpoints Other systems 24 hours
(= maximum wall clock time for a job) (hours) Hazel Hen 24 hours (12 hours)*
<number> Juqueen 24 hours (12 hours)*
Piz Daint 24 hours
SuperMUC 48 hours

* This might be changed during project runtime, guaranteed minimum is the value in brackets.
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Ayni anda paralel calisan is sayisi

» Sistemlerde her proje icin ayni anda belli bir miktarda paralel is ¢alistirmaya izin verilmektedir.

Number of jobs that can Curie 25 (1 024 cores), 4 (8 192 cores)
run simultaneously Hazel Hen 29 and at maximum 60.000 cores all jobs together
<number> Juqueen 15
Marconi 2-10 (depending on the job size)
MareNostrum Dynamic*
Piz Daint We do not have shared nodes 1 job per node maximum
SuperMUC 10 (512 cores), 3 (8 192 cores), 1 (>32 768 cores)
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Calistirilan iglerin buyuklugu

» Her system icin igler icin minimum ¢ekirdek saati bulunmaktadir.

. S e, e Tt i e e e T R T e e e
Curie 1024
Hazel Hen 2048
Expected job configuration Juqueen 2048
(Minimum) Marconi 540 (Broadwell) 2 040 (KNL)
<number> MareNostrum 1024
Piz Daint 1024
SuperMUC 512
Curie 4 096
Hazel Hen 8192
Expected number of cores Juqueen 4096
(Average) Marconi 1080 (Broadwell), 4 080 (KNL)
<number> MareNostrum 1024
Piz Daint 1024 minimum + 1 GPU per node
SuperMUC 16 384 (Phasel), 7 168 (Phase2)
Curie 40 000 (80 000 on demand)
Hazel Hen 96 000 (using up to 113 664 cores is possible, but
should be requested in the proposal)
Expet:'ted Stymperiof cores Juqueen >4 096 (up to the complete system)
(Maximum) Marconi 6 000 (Broadwell), 68 000 (KNL)
<number> MareNostrum n.a.
Piz Daint 42 176 (84 352 in hyp-thr)
SuperMUC 65 536 (Phasel), 14 426 (Phase2)
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Isin Olgeklenebilir olmasi (Scalability)

Istenilen makinede calistiriilmasi istenen simulasyonun en azindan minimum ¢ekirdek

\%

sayisina kadar olceklenebilir oldugu gosterilmesi gerekmektedir.

Uygulamalar igin gelistiriciler veya saticilar tarafindan jenerik olceklendirme grafikleri kabul

\%

edilmiyor.

Bundan dolayi ¢alistirilacak olan program veya uygulama istenilen makinelerde test

\%

edilerek olgeklenebilir olmasi gosterilmesi gerekmektedir.

Ornek: https://www.ks.uiuc.edu/Research/namd/benchmarks/
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Figure for Scalability tests on Hazel Hen. Red line: Ideal, blue line: Our scalability curve
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Isler icin Hafiza gereksinimi

ea

Memory (Minimum job) Curie 4 GB * #cores or 64 GB * #nodes
<number> Hazel Hen Jobs should use a substantial fraction of the available
memory
Juqueen 1GB * #cores
Marconi <118 GB per node (Broadwell), <90 GB per node (KNL)
MareNostrum 2 GB * #cores
Piz Daint n.a.
SuperMUC Jobs should use a substantial fraction of the available
memory
Memory (Average job) Curie 4 GB * #cores or 64 GB * #nodes
<number> Hazel Hen Jobs should use a substantial fraction of the available
memory
Juqueen 1GB * #cores
Marconi <118 GB per node (Broadwell); <90 GB per node (KNL)
MareNostrum 2 GB * #cores
Piz Daint n.a.
SuperMuC Jobs should use a substantial fraction of the available
memory
Memory (Maximum job) Curie 4 GB* #cores or 64 GB * #nodes
<number> Hazel Hen S5GB* #cores
1GB* #cores for the other cores
Juqueen 1 GB* #cores
Marconi <118 GB per node (Broadwell), <90 GB per node (KNL)
MareNostrum 2 GB* #cores
Piz Daint n.a.
SuperMuUC 15 GB* #cores or 24 GB* #nodes (Phasel)
2.0 GB* #cores or 56 GB* #nodes (Phase2)
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Depolama

» Genel olarak dort deplama alani bulunmaktadir.

» Scratch: Gegici calisma alani.

A\

Calistinlan islerin girdi/cikti dosyalari, denetim nokta (checkpoint) dosyalarinin kaydedildigi
alanlar.

Yedekleme mevcut degildir.

Belli bir sureden sonra dosyalar otomatik olarak silinmektedir.

Work:

Proje icin gereki olan depolama alani buyuk dosyalari depolamak mumkdn.

YV V V VY V

Yedekleme mevcut deqil.



mailto:badays@itu.edu.tr

Depolama

» Home:

» Kaynak kodlarin, kUtuphanelerin ve uygulamalarin depolandigi alan.

» Kucguk caph girdi/ciktl islemleri yapilabilir.

» Yedekleme mevcut.

» Belli bir sireden sonra dosyalar otomatik olarak silinmektedir.

> Archive:

» Uzun sdreli depolama alani

» Proje suresi bittiginde arsivdeki verilerde siliniyor.

» Proje suresi boyunca yedekleme mevcut.

» Arsivde yedekleme igin binlerce kiguk dosya yerine buyuk zip, tar gibi kapsayici dosya
formatlari tercih edilmeli. ideal boyutlar 500-1000GB

» Cok sayida kuguk dosya arsivlenirse arsivden dosyalari geri getirme gok uzun surmektedir.

badays@itu.edu.tr ITU-Bilisim Enstitiisii
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Depolama

Total storage (Scratch) Curie 20 TB (100 TB) - without backup, automatic clean-up
<number> procedure
Typical use: Scratch files Hazel Hen - - HLRS provides a special mechanism for
during simulation, log Work spaces, without backup
files, checkpoints Juqueen 20 TB (100 TB) - without backup, files older than 90 days
Lifetime: Duration of will be removed automatically
jobs and between jobs Marconi 20TB (100 TB)™ |- without backup, clean-up procedure for
files older than 30 days
MareNostrum 100 TB (200 TB) |- without backup, clean-up procedure
Piz Daint 2.7PB - 24 hrs, without backup, clean-up
procedure
SuperMUC 100 TB (200 TB) |- without backup, automatic clean-up
procedure
Total storage (Work) Curie 1TB -
<number> Hazel Hen 250 TB - %2
Typical use: Juqueen n.a. - Not available on JUQUEEN
Result and large input Marconi 20 TB (100 TB)™* |- Without backup
files MareNostrum 1078 - With backup
Lifetime: Duration of Piz Daint 5.6 PB - Input not readable from compute nodes
project SuperMuUC 100 TB (200 TB) |- Without backup
Total storage (Home) Curie 3GB - with backup and snapshots
<number> Hazel Hen 50 GB *3 - no backup
Typical use: Source code Juqueen 6TB - with backup
and scripts Marconi 50 GB -
Lifetime: Duration of MareNostrum 40 GB - with backup
project Piz Daint 60TB -
SuperMUC 100 GB - with backup and snapshots
Total storage (Archive) Curie 100TB - File size > 1 GB
<number> Hazel Hen * -
Juqueen *3 - Ideal file size: 500 GB — 1000 GB
Marconi 20 TB (100 TB)*® |-
MareNostrum 100 TB -
Piz Daint n.a. -
SuperMUC 100 TB*? - Typical file size should be >5 GB
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Dosya sayisi

=

Number of files (Scratch) Curie 2 Milion -
<number> Hazel Hen n.a. -
Juqueen 4 Million Without backup files older than 90 days
Marconi 2 Milion will be removed automatically
MareNostrum 2 Milion -
Piz Daint 100.000 - No limit while running, but we have limits
# number of files left on scratch
SuperMUC 1 Million - Without backup, old files are removed
automatically, Ideal file size: >100 GB
Number of files (Work) Curie 500 000 - Extensible on demand
<number> Hazel Hen 4 Million -
Juqueen n.a. -
Marconi 2 Milion -
MareNostrum 2 Milion -
Piz Daint 250 000 =
SuperMuUC 1 Million - Ideal file size: >100 GB
Number of files (Home) Curie n.a. -
<number> Hazel Hen 100.000 -
Juqueen 12 Million - With backup
Marconi 100 000 -
MareNostrum 100 000 -
Piz Daint 100 000 -
SuperMuUC 100 000 - With backup(snapshots)
Number of files (Archive) Curie 100 000 - Extensible on demand
<number> Hazel Hen 10 000 -
Juqueen 2 Million - Ideal file size: 500 GB — 1000 GB
Marconi 10 000" -
MareNostrum 1 Million” -
Piz Daint n.a. -
SuperMuUC 100 000 - Typical file size should be > 5 GB
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Depolama

es

» EQ@er belirtilenden daha fazla disk alani veya dosya sayisl istenmisse, bu ihtiyacin nedeni

desteklenmelidir.

» Aksi durumda proje Onerisi red edilebilir.
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Veri Transferi

_ 33|

» Proje suresince transfer edilecek veri Gbyte ve Tbyte olarak belirtiimelidir.

» Proje bittiginde ise toplam transfer edilecek veri miktadir da belirtimellidir.

» Bant genisliginden ve zamandan dolayi buyuk miktarda verinin ( onlarca TB) transferi zor

olabilir.

» Proje sonunda degilde proje suresinde verinin transferi planlanmalidir.

» Proje sonunda arsivlenen verilerin teyp (tape) halinde paylasiimasi da mumkun olabilir.

Amount of data transferred to/from production system
<number>

Curie

Hazel Hen
Juqueen
Marconi
MareNostrum
Piz Daint
SuperMUC

100 TB

100 TB*

100 TB

20718’

50TB

Currently no limit
100 TB
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/0

=

» Tier-0 sistemler i¢in parallel girdi/cikti zorunludur.
» Paralel I/O nasil gerceklestirilecegi anlatilmalidir.
> Ornek: MPI 1/O, netcdf, HDF5 veya bunun gibi metotlar

» Uretim iglerinde 1/O yuku belirtiimelidir: 1/O veri trafigi/saat, saat bas! Uretilen dosyas sayisi

gibi.
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Basvuruda istenilen bilgiler

» Toplam 14 sayfalik basvuru belgesi.

» Justification for the importance of the scientific problem and the requested
resources (~2 pages)

« Describe the proposed research and the main scientific/technical advances you will
achieve with the requested PRACE allocation.

* Industry organizations should also summarize the potential economic or strategic business
impact.

« The justification of the requested resources must be clearly linked to the software

performance evaluation

badays@itu.edu.tr ITU-Bilisim Enstitiisii
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Basvuruda istenilen bilgiler

- Overview of the project (~4 pages)

» Describe the motivation, objectives and scientific challenges of the problem.

» Describe and justify the choice of computational methods.

» State the advances that will be enabled through the requested Tier-0 PRACE award (e.g.,
impact on community paradigms, valuable insights or solving a long-standing challenge,
new technology/therapy, etc.).

» Provide a list of expected outcomes of your proposal and, if relevant, the interdisciplinary

value of your proposal
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Basvuruda istenilen bilgiler

37—

» Validation, verification, state of the art (~2 pages)
* Please describe the validity of the simulations and predictions made with this proposal.
* In case you provide references to relevant publications please include here also the key

relevant results.

+ Please address issues of reproducibility and highlight the predictive capabilities of your

simulations.
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Basvuruda istenilen bilgiler

» Software and Attributes (~2 pages)

« Describe the software that will be used including a discussion of the state of the art in the
field

« Describe particular libraries required by the production and analysis software, algorithms
and numerical techniques employed (e.g., finite element, iterative solver), programming
languages.

+ Please specify requirements for compilation or build environment (build system (e.g.,

cmake, python version), version control system (e.g., git, subversion) etc.
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Basvuruda istenilen bilgiler

» Parallel programming

*  Model(s) used (e.g., MPI, OpenMP/Pthreads, CUDA, OpenACC, etc.).

» I/O requirements

- |/O requirements (e.g., amount, size, bandwidth, etc.) for execution, input files, restart and
other output.

« Describe 1/O strategy (number of files, frequency, read/write size) and 1/O behaviour of your

code during the period of calculations.
+ Please specify the restart overhead, not only for I/O; (e.g., a code may have to perform a

costly domain decomposition first).

badays@itu.edu.tr ITU-Bilisim Enstitiisii



mailto:badays@itu.edu.tr

Basvuruda istenilen bilgiler

» Data: Management Plan, Storage, Analysis and Visualization

- Data Management Plan covering both short-term and long-term aspects, including needs
for 1/0 bandwidth, number of files and input/output data volumes.

« Specify for which system the data will be provided, how long the data must be stored at the
computing centre after the termination of the project, how it will be moved from the centre,
and how subsequent analysis will be performed.

« Specify the availability of both code and data to other researchers, and how this will be
handled.

*  PRACE should be given credit for all data produced through PRACE allocations when

publishing, and described in the provenance when depositing to other infrastructures.
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Basvuruda istenilen bilgiler

» Milestones (quarterly basis) (Maximum 1 page)

« Goals and milestones should articulate simulation and developmental objectives and be
sufficiently detailed to assess the progress of the project for each year of any allocation
granted.

- ltis especially important that you provide clear connections between the project's
overarching milestones, the planned production simulations, and the compute time
expected to be required for these simulations.

* Please clarify any dependencies of milestones on other milestones.

* Please ensure that the core hour consumption is regular throughout the allocation or
provide a requested schedule after consultation with the centres.

» Gantt Chart

*  Provide a Gantt Chart of the simulation plan in production indicating job sizes and

scheduling of computing tasks.
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Basvuruda istenilen bilgiler

» Track Record of the Pl (Appendix)

« Curriculum vitae and list of publications of the Principal Investigator

* Granted patents and other measures for the relevance of the work

« Prior allocation history in PRACE, national calls, as well as international programs such as
INCITE of the US DoE

« Participation by team members in other European Commission (EC) actions, such as ERC
or Marie Sktodowska-Curie EC grants, etc.

* Previous presentations at PRACEdays
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NAMD olgeklendirme testleri
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Example for Resource Management

» My project proposal.

« Bir membrane proteinin 20 ilagc molekdlu ile
etkilesimlerinin MD simulasyonlari ile incelenmesi

* Her ilag-protein kompleksi icin 1 us’lik simulasyon
planlanmigtir.

«  Toplam atom sayisi 460K.

« HazelHen sisteminde 2048 cekirdek kullanarak
gunde 40ns lik simulasyon verisi elde edilmigtir.

« Buna gore bir ilag-proteinin 1 us’lik simtlasyonu igin

25 gunluk simulasyona ihtiyag vardir.

- HPC merkezinin %80 kullanilabilir oldugu
dusunuldigunde bir protein-ilag sistemi igin

30gunluk is calistiriimasi gerekmektedir.
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Example for Resource Management

» Olusturulan simulasyonlarin analizleri vakit alacagi icin ayni anda iki protein-ilag

kompleksinin simulasyonu planlanmistir.

Months
3 4 5 6 7 8 9 10 11 12

OIN ||V |S |[WIN |-
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Data Management Plan

» Her 5000 adimda bir atomlari koordinatlari kaydedilecektir. (10ps araliklarla)

» Bir adim icin kaydedilen atom koordinatlari 5.5MB’lik yer kaplyor.

» Bir simulasyon sistemi igin bir ginde 21.5GB veri Uretilecektir.

> Iki simiilasyon sistemi ayni anda calistirilacagi icin toplam glinliik 43GB veri Uretilecektir.
» Sadece protein-ilag etkilesimleri incelenecedi igin su molekullerin koordinatlar silinecektir.
» Bu sayede atom koordinat dosyalarinin boyutlari 5.5MB’dan 0.5MB’a dugurulecektir.

» Bununla birlikte gunltk veri UGretimi 4GB olacaktir.

» Uretilen veriler haftalik olarak local makinelere transfer edileceklerdir.
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Dikkat edilmesi gereken hususlar

s

Basvuru zamani. Geg¢ basvurular kabul edilmiyor.

Eksik belgeli bagvurular kabul edilmiyor.

Basvuruda sayfa limiti asiimissa kabul edilmiyor.

Sisteme giris yapilirken minimum istenilen hesaplama saati sorusuna tam cevap yazmak

lazim: ornek 54.000.000 yerine 54 yazilmasi gegersiz kiliyor.

Teknik hazirlik. Olgeklendirme analizi yapilmamis basvurular kabul edilmiyor.
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