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EoCoEZ: Energy Oriented Center of Excellence : toward exascale for energy

—— —— A
v' HPC apps: Wind, Meteo, Materials, Water, Fusion
v’ Start date: 2019 — End Date: 2021

Work plan PM efforts

WP6: Dissemination and networking (leader: ENEA) P Total Person-
arther | ywpy | WP2 | WP3 | WP4 | WIP5 | WP6 | WP7 | Months per
number Participant
CEA 1 56 70 2 24 30 5 30 217
~ WP2: Programming models (leader: CEA) FZJ 2 75 36 6 39 17 11 19 203
ENEA 3 30 0 0 7 0 25 1 63
BSC 4 23 42 12 27 0 1 1 106
CNRS 5 16 0 27 24 0 0 1 68
WP1: Exascale “ WP3: Scalable Solvers (CNR) INRIA 6 14 14 18 2 40 1 1 90
e CERFACS 7 12 0 33 0 0 1 1 47
hall . MPG 3 39 15 2 0 0 1 1 58
CEN =S FRAUNHOFER 9 24 0 0 0 0 1 1 26
energy research FAU 10 0 30 0 0 0 1 1 32
(Ieader: FZI) ~ WP4: 10 & Data Flow (Leader: FZ') CNR 11 0 0 48 0 0 0 0 48
UNITN 12 28 0 0 0 0 1 1 30
| PSNC 13 0 0 0 48 18 24 0 90
ULB 14 0 0 33 0 0 1 1 35
_ WP5: Ensemble runs (Leader: INRIA) UBAH 15 30 0 3 0 0 1 1 35
CIEMAT 16 7 0 0 0 0 2 1 10
IFPEN 17 3 18 0 0 0 1 1 23
DDN 18 0 0 0 24 0 1 1 26
WP7: Management (leader: CEA) TOTAL Plf;xltlhs 357 | 225 | 184 | 195 | 105 78 & 1207

v’ Project funds: 1207 PMs — 9.2 MEuro
v" ENEA efforts : 63 PMs — 560 kEuro

v' ENEA in T4.2: 1/0 Refactoring & optimization — T4.2.2: Gysela |/O optimization — 7 PMs
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EoCoEZ: Energy Oriented Center of Excellence : toward exascale for energy

v WP 4 : 1/0 & Data Flow
« Task 4.2: 1/O refactoring and optimization
- Task 4.2.2: Gysela I/O optimization (Fusion) (Gysela-X not ready yet)

y

v PDI: Parallel Data Interface T s pecifation
* Middleware to interface 1/O Library tree
(POSiX’HDFS,Sion Lib) Data sharing Calling events
* C++/MPl comm o Vo
* Parser YAML allows to define data structure |
* API: | J PDI L
- PDL_init \ L‘ J
- PDI_share
P D I_reCIa | m Shared data Called event
PDI_release y v
PDI_expose .
Plugin
PDI_access .
PDI_event i
PDI_multiexpose o —
PDI_finalize
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—— —— /7 ]

v ENEA activities:
* integrate PDI into the standard I/O benchmarking tool IOR waiting for GyselaX deployment
* test performances of PDI integrated in IOR with POSIX interface
* make an extensive benchmarks session using JUBE to automatically test, many parameters
(e.g. file system block size, shared/independent access, collective 1/0, cache effects etc.)
* find and report any bugs. Comparison of runs with and without PDI to give an estimation
of the overhead especially for large I/O amount of data and/or large number of tasks

v’ Currently: installed standalone PDI (v. 0.5.1), IOR (v. 3.3.0) JUBE (v. 2.1.4).

File Structure: Distributed Memory:

PO

CKkSize
(data for P0)

Segmen
t< Pn

IOR file structure and Processors

time step,
dataset

1

Segment<

v" AP| development in IOR of a PDI interface (POSIX plugin) in IOR: aiori-PDl.c
* PDI_create,PDI_Mknode,PDI_Open,PDI_Xfer, PDI_Close, PDI_Fsync, PDI_GetFileSize
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v" Plugin: xfer_pdi to interface PDI to POSIX functions read()/write()

void xfer_pdi()

int main(int argc,char *aa(]) {

{ // arguments of the function

. int* access; PDI_access("access", (void#k)&access, PDI_IN);
int bs,ts,sc; long* length; PDI_access("ts", (voidsk)&length, PDI_IN);

int fd; long* offset; PDI_access("offset”, (voidsx)&offset, PDI_IN);
int n_block: intx fd; PDI_access("file", (voids*)&fd, PDI_IN);

X long l=xlength;
char *buffer; chars pptr;

if(arge!=5) if (*access == READ) { //read

printf("Usage : filename blocksize[MB] transfersize[MB] segmentcount \n"); ) lpmza‘;iess(;vahe“’ (voidi+)apptr, PDI_OUT);
else write

return -1; PDI_access("value", (void#k)&pptr, PDI_IN);

}

}
fd=open(aa[1],0_CREAT|O_RDWRY); |OR POSIX long long rc;

. long long remaining = (long long)*length;
if(fd==-1){ // function body

printf("file create error.\n"); be n C h m a rk if (%access == READ) {

if (verbose >= VERBOSE_4) {

return -1; .
fprintf(stdout,
) "task %d reading from offset %1ld\n",
bs=atoi(aa[2]); . rank,
L ) YAML file *offset + length - remaining);
ts=atoi(aa[3]); metadata: }
sc=atoi(aal4]); . ’ rc = read(=fd, pptr, *length);
printf("bs: %d\n"bs); ts: int64 } else {
q if (verbose >= VERBOSE_4) {
n_block = bs/ts; access: int ’ ~ fpri
printf(stdout,
buffer = malloc(sizeof(char)*ts*1024*1024); file: int "task %d writing to offset %1ld\n",
memset(buffer,1,ts*1024°1024); e rank,
P — . Offset- |nt64 *offset + length - remaining);
for (inti=0;i<sc;i++){ e e }
for (int j = 0; j < n_block; j++) { : rc = write(*xfd, pptr, =length);
printf("block: %d %d\n",i,j); data:
write(fd,buffer,ts*1024°1024); buffer: {type: array, subtype: char, size: Sts} !
} plugins: // release all metadata
} . PDI_release("access");
user_code. PDI_release("file");
. n : PDI_release("ts");
close(fd); 0 —data PDI_release("offset");
buffer: PDI_release("value");

}

// update return value
PDI_expose("return”, &rc, PDI_OUT);

xfer_pdi:
value: Sbuffer
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v" Collaborative work: SLACK — PDI https.//app.slack.com/client/T9G3CBI3N/DL5PE6H8KY/user_profile/UL3537YH)

o000 < [im] app.slack.com & o th [ul
Cloud vs. Dat..ternet2 Blogs  1BM Knowled...GPFS quotas  Adios - Oak Ri..ting Facility Monitoring Jobs  The Slurm job scheduler  iCloud - Find My iPhone  Apple  iCloud Yahoo Bing Google Wikipedia Facebook Twitter Linkedin The Weather Channel Yelp  TripAdvisor >
general | PDI Slack Account Reset Successfully | PDI Slack +
Slack needs your permission to enable desktop notifications. X
Karol
. . w @
7 | © away | Karol Sierociriski
November 12th, 2019
Jump to. .
< Workspace Directory X

Tip:Try % F  tosearch this channel. X
now | have to change my goals.
Threads
In order to integrate PDI in IOR | have to consider as benchmark the HDFS5 interface not POSIX
Karol 11:53 AM
I don't understand

Channels

general E Francesco 11:55 AM
The initial goal was to compare IOR performances with POSIX interface versus IOR performances with PDI/posix plugin
Now the new gola is to compare |OR performances with HDF5 interface versus IOR performances with PDI/DECL_HDF5 plugin

Karol 11:57 AM
ok, so what is the benchmark?

annel

E Francesco 11:59 AM
Direct Messages IOR benchmark is the 1/0 throughput to a parallel filesystem

What IOR do is to write/read buffer of bytes in the following format: .
€ Q2w
12:01 each parallel task (p#) write a block size in one file
image.png +
File Structure: Distributed Memory:
PO
data for P0)
Segment
“ Pn
(data for Pa)
time step,
dataset .
Message Edit Profile H
(data for PO) .
francesco iannone ¢
Segment{ ENEA
blacks
R — (duta for Pn)
ecemtapp Status
Fig. 1. The design of the IOR benchmark for shared fike type. Blocks are stored Set a status
scparate files for the 1-fle-per-processor mode of operation
Karol 12:02pM Display name
You can't specify this in the decl_hdf5 plugin Francesco
g Francesco 12:02 PM L .
ocal time
Message K 3:10 PM
0 B I & « = i= = O A @ © Phone number
(39)0694005124
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v TEST ENVIRONMENT: Jube

IORPDI.xml
<parameter name="api">POSIX,PDI</parameter>
<parameter name="blockSize">S{transferSize}</parameter>
<parameter name="transferSize" type="int" mode="python">",".join(str(i) for i in [128*1024,1024**2,4*(1024*%*2),256*(1024**2)])</parameter>
<parameter name="segmentCount" type="int" mode="python">(2*(256*1024**2))/StransferSize</parameter>
<parameter name="repetitions" type="int">3</parameter>
<parameter name="filePerProc" type="int">1</parameter>
<parameter name="keepFile" type="int">1</parameter>
<parameter name="testFile">${workdir}/testFile</parameter>
<parameter name="workdir">/gporg3/eocoe/work/Sjube_wp_id</parameter> <!--originariamente era indicata come testdir-->

<parameter name="nodes" type="int">1,2,4,6,8</parameter> e e e el
<parameter name="taskspernode int">1,2,4,8,16,32</parameter> oo A s arnans o 2 Domortamr 2
— n _n; n —_n n * 3 2 2 s 240 e ooos 3E0s Ome 010 A it B3 008 OO O3 036 it
<parameter name="tasks" type="int" mode="python">Snodes*Staskspernode</parameter> St tem w vee nem ks ome eme e s ome smon isee oy s
(start) 2019-12-06 16:29:35 (1575646175) 1 . & rosix 18 223 340605 780605 062261 03623 128 18 520 ooolon2 oouwms 0742058 0727021
(Sl 2019-12.06 1629135 (1S75646175) el 10 S e ey s me e emsd s b sa e e eamloma it
Began FriDec 61626352018 e
Command line build. openmpi aoc730 _input.cfg - k 1 0 16 v0six 18 me oo oo 2w a2 us  us 4ma oo ooms  am  am
Machine Lin uxg:_v_e,wcexzsapomc\e_n__eg\\:i1005142823\7)(68 TSP Tom 4 13 08 UTC 0 e et e ol eml ool swos _uwl wr s ueswl sewwl ooums il Lol i
Using synchronized MPI timer i 1 16 posix 144 4 ooolss oowis 203 203 i 2nes 625 oooiss  oorimm 1 um saw
Start time skew across all lasks 0.00 sec 1 ES 32 POSIX 128 12007 0001448 0.000365 132 B2 128 128 4784 0001766 0.020629 142 34 128
TestiD =T e e el oo el e e somel” e
StartTime :FriDec 6 16:29:35 2019 1 2 32 POSIX. 262144 145606 0003898 00005 1125 1125 262144 262144 4283 000352 0036057 383 379 262144
Path + Igporg3/eocoe/work/24 i B e 18 m73 owons oo o 0a7n 128 16 o535 oooos: 002 031 0271667 128
Fs 756.0TIB Used FS: 339% Inodes: 1918.8 i Used Inodes: 0.3% e — P o e I e B L U T R
Participating tasks: 1 1 1 1600 262144 4451 0000350 0000439 0114235 0115041 262144 262164 221732 000046 0008035 023091 0222388 262144
Using eorderTasks -C: (expeciing bock,not cycic, s assignment)  —— B
Optons: e e . e e
POl P i ome uwal s cows ml won sl oms smoies it
et Honame aparadieosoaorki2énesiFis Pof e s owmn e ower oo e _mx e eowe soes e sew _er
access :lle-perprocess ——— T amis] e el spwol ol w ey amo ouss] sl omes ot
type independent 1 s 8 bor 4096 S99 0001234 0000837  O7ses7 075865 40% 409 S8 000509 001819 0707673 O06ETI3 4096
096 1 8 & POl 262144 12789 0001858 0002365 031609 0320279 262144 262184 4634 0001979 0027313 0883817 0854492 262144
ordering iner fle :constant task ofset ——— e s am o md e mal el i m
task offset 1 16 16 PO 262144 3990 0002438 000241 205 205 262144 262144 6234 0002392 0042948 131 127 262144
tasks 1 1 2 22 P01 128 129543 0002968 0.004785 1264 1265 128 128 4684 0004339 0054328 35 34 128
Glonts por node. 1 i e B
repetitions 110 f = 2 a4 19919 ooos ooesses 1200 1205 26nes  ues 49 00010 oorsizt 328 32 e
131072 bytes
31072 bytes
aggrega(e filesize : 512 MiB
Results: READ (8 tasks per 1 node)
Using Time Stamp 1575646175 (OxSdea73df) for Data Signature 40000 25000
access bw(Mlﬂls) block(KiB) x'av(KyB) oper\(s) wrird(s) close(s) total(s) iter 35000
6:29: info: Plugm \oaded successfully 20000
[PDI][16:29:35] *** info: Inilialization successful 30000
‘Commencing write performance test: Fri Dec 6 16:29:35 2019
[PDI][16:29:36] *** info: Finalization 25000
[PDI][User-code][16:29:36] *** info: Closing plugin ™ 15000
‘wnle 147895 128.00 128.00 0.008377 0.337223 0.000546 0.346191 0 '510000

Operation Max(MiB) Min(MiB) Mean(MiB) StdDev Max(OPs) Min(OPs) Mean(OPs) StdDev Mean(s) Tesm Wasks |PN veps PP reord reordoff reordrand seed segent blksiz - xsize aggs(MiB) APl RefNum
wite 196358 147895 1849.75 128.16 15708.64 1183160 1479800 102524 0.27839 10 0 0 4096 131072 131072 512.0 PDI 9999 15000 10000
read 2711.39 2670.33 2689.65 14.15 21691.11 2136263 21517.21 113.23 0.19036 0 | \ 10 | 1 1 0 0 4096 131072 131072 512.0PDI 9999

10000
Summary of all tests: 5000
Operation Max(MiB) Min(MiB) Mean(MiB) StdDev Max(OPs) Min(OPs) Mean(OPs) StdDev Mean(snesw ItTasksiPN reps PP veovd reordoff reordrand seed segont blksiz  xsize aggs(MiB) APl RefNum 5000
wite  1963.58 1478.95 1849.75 128.16 15708.64 11831.60 14798.00 102524 0.27839 1 0 4096 131072 131072 512.0 PDI 9999 ——POSIX ——PDI
read  2711.39 2670.33 268965 1415 21691.11 2136263 2151721 11323 0.19036 o 1 \ m | 1 1 o 0 4096 131072 131072 512.0PDI 9999 —=-POSIX —=—PDI
Finished FriDec 6 16:29:40 2019 0 0
100 1000 10000 100000 1000000 100 1000 10000 100000 1000000

Blocksize kiB Blocksize kiB
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v Next actions:
* New IOR POSIX/PDI benchmarks in a noiseless sessions
* Deliverable of WP4 with ENEA contribute on PDI integration
* Development of Gysela optimization (coordinate by JSC)
* Effort need: 1 developer for Gysela optimization
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