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— ZEXEEITETSNAN: 1. HSTiER
—

E¥  yuezhifeng@a100n01: ~ x

:~$ srun -p jupiter -w aleene@l --time=82:00:80 --ntasks-per-node 2 —--pty bash -i

:~$ which python

:~$ which python3
fusr/bin/python3

:~$ python3
Python 3.8.18 (default, Jun 2 2821
[Gcc 9.4.8]1 on linux
Type "help", "copyright", "credits"
=>> 3+l

7

=>>> log(1e24)

Traceback (most recent call last):
File "<stdin=", line 1, in <module=>

NameError: name 'log' is not defined

=>> a=[1,2,3]

=>> b=[6.7.8]
File "<stdin=", line 1
b=[6.7.8]

SyntaxError: invalid syntax

>>> b=[6,7,8]

>>> a+b

[1, 2, 3, 6, 7, 8]

==>> a-b

Traceback (most recent call last):

, 18:49:15)

or "license" for more information.

File "<stdin>", line 1, in <module>
TypeError: unsupported operand type(s) for -: 'list' and 'list’

>>> axb

Traceback (most recent call last):

File "<stdin=", line 1, in <module>
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https://baike.baidu.com/item/%E5%AD%97%E7%AC%A6

— ZERERITET RGN 2. Jupyter
—

Z  File Edit View Run Kemnel
+ B + c
i / notebooks /

Name

™ audio

™ images

Altairipynb

= Cpp.ipynb
A Data.ipynb
[ Fasta.ipynb
« [ Julia.ipynb

[ Lorenz.ipynb

* 0O + ®= 0O n

@ lorenz.py
«[® Ripynb

D untitled.dio
[ untitled1.dio
O untitied2.dio
[ untitled3.dio
D untitledd.dio
[ untitieds.dio
[ untitied6.dio

0 7 @ Python3|idle

Settings  Help

H O » = ¢ Markdown

In Depth: Linear Regression

Python3 O

Just as naive Bayes (discussed earlier in In Depth: Naive Bayes Classification) is a good starting point for classification tasks, linear regression models are a good starting point for
regression tasks. Such models are popular because they can be fit very quickly, and are very interpretable. You are probably familiar with the simplest form of a linear regression model
(i.e., fitting a straight line to data) but such models can be extended to model more complicated data behavior.

In this section we will start with a quick intuitive gh of the ma
generalized to account for more complicated patterns in data.

behind this well-ki problem, before seeing how before moving on to see how linear models can be

Webeginw ~  File Edit View Run Kernel Tabs Settings Help
etpiil | | <his<tont [ Launcher X #| Altairipynb ® (= Output View x
color="#137626">pyt</ font=hon
not<font Notebook Seattie Weather: 2012-2015
import o color="#137626">e</font>book</h1> "
s .
s e B B G |- A
2 2 o 2
Q Pythen 3 Casll Ce+ld C4++17 y o - -
Raw NBConvert Format I o, S ASRE Ehasy
> o Mﬁﬂ i
4 -
[ i "%
Advanced Tools - Y _Q of B
o Mo o o oo N
M| Cell Metadata Julia 110 phylogenatics R - - e D o '
O (Python 3.7)
e
bl
! Console .
Notebook Metadata wou ]
« v )
I A T ——
“display_name": “Python 3", Marsbar of Hasants
"language”: “python", Buthand Carn Caria fastz
“name": “python3* [re———
; Py # Juliapynb x # Lorenz.ipynb . # Ruipynb X
"language_info": { B+ X B O » m C Makdown ~ Julial @ + X B ) » ®m C Markdown ~ Python3 C @ + X B 0 » ™ C Markdown ~
“codemirror_mode": {
“name”: “ipython",
“version®: 3 .
b, I Julia I python notebook R
“file_extension": *.py",
“mimetype": “text/x-python", e
name": “python, using RDatasets, Gadfly ggplot(data=iris, aes(x=Sepal.Len
“nbconvert. exportert: plot(dataset("datasets", "iris"), x="Se
“python® - snatplotlib inline
LS p— from ipywidgets import interactive, fixed i
“ipythana®, . W < it | .
“yersion® T /e explore the Lorenz system of differential
. equations: .
"toc-autonumbering”: B § +
"tac-showcode": true, - i=oly-x) ! o
"tgc-shownarkdowntxt™: X In -
} o

0 B 6 @ Python3|idie

Let's change (g, j, p) with ipywidgets and
examine the trajectories.

eigen(x) from lorenz import solve_lorenz

Eigen{Complex{Float6a},Complex{Float w = interactive(solve_lorenz,signa=(8.8,50.

64}, Array{Complex{Float64},2},Array{Co w
nplex{Floatéd}, 1}}
eigenvalues: interactive(children=(FloatSlider(valu

e=10.8, description='sigma’, max=50.8), Flo

18-element Array{Complex{Float64},1}:
atSlider (value=2. 666666666666

4.793881566545466 + 8.0inm
2,94459A9615995A9R_ 40, Ain

head(iris)

Sepal.Length SepalWidth Petal.Length
51 35 14
a9 30 14

Mode: Command @ Ln1,Col1 Lorenz.ipynb
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mars DGX-1 1 40%%; 512GBINA¥; 8xV100 (32GB);
jupiter /)GX A100 128%%;  1TBWNAF; 8xA100 (40GB);
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D SOSITSSHEREERE: UEF BB PowerShellFl
D

EX  yuezhifeng@a100n01: ~ x, . Y

Windows PowerShell
kR ®Fr#A (C) Microsoft Corporation, {&&E A MA,

X FRIETF S PowerShell https://aka.ms/pscores

PS C:\Users\yuezhifeng> ssh yuezhifeng@gpuc.cebsit.ac.cn
Password:
Welcome to NVIDIA DGX Unknown Platform Version 5.0.2 (GNU/Linux 5.4.8-88-generic x86_64)

System information as of Tue 21 Sep 2821 05:39:08 PM CST

System load: 4.u8

Usage of /: 20.5% of 271.65GB
Memory usage: 5%

Swap usage: 2%

Temperature: 38.8 C

Processes: 684

Users logged in: 4

IPvl address docker®: 172.17.6.1

IPvY address enol: 172.16.1.23

IPv4 address enol: 172.16.102.23
IPv6 address enol: 2U00:dde2:1011:1006:38b3:f18c:5e5:e81
IPvU address ibsu: 172.16.2.23

IPvi address tunle: 18.233.116.0

ssh yourname@gpuc.cebsit.ac.cn
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— LinuxEfli&$
—

Is : FIHSREIEE BRI 4akB=R

passwd: B P EREN

logout: IBHEFR

pwd: B/ RIBIER

cd : HEAIEEBR

chmod FH4E, SHHUTIR  10.mv : HERET]

rm: BESSTi e B S 11.vi XARYREEES

cp: X4k B = 12.top : BEER SR KMNEEITHEERATE

find: FEIEEBRTEHRIUY 13.ps -ef BEERFATE.
14.kill : RiIFE—MEEHESHHERRARLE—NMES.
15.man : {5 HIEEm<TRYFHREA.
16.date BRI ERFRTIE.
17.rcp,ftp, sftp,scp: iIBFESCEHEN,

o go = gy =
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D SHayAtERZE “linux command”

&« > C # cn.bing.com/images/search?q=linux+command&form=HDRSC2&first=1&tsc=ImageBasicHover

EMhR EfriR

B® Microsoft Bing linux command g Q

ALL IMAGES VIDEOS

BASIC LINUX COMMANDS

ISR SR R

i
1

3858

Common Linux -
~-Commands

SSEEECEEEREELES
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D SlurmERE&S

Ik

sacct BEREEIMEE
salloc DECRIR

sbatch HRAHEAR IR EAl
scancel BGE(EIL

scontrol AFESFl Az
sinfo BEDRSDXKRAE
squeue BEMNIIIRE

srun AT R
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5 sinfo ——help
Usage: sinfo [OPTIONS!
-a, ——all

sinfo

-d, —-—-dead

——federation

-h, ——noheader

--hide

-1, —-iterate=seconds
-—local

23 sinfoRRiFAIT A
E}EZEEEhel p -1, ——long
-M, ——clusters=names

-n, ——nodes=NODES
——noconvert

https://slurm.schedmd.com/sinfo.html |

-—Node
—format=format

http://hpc.pku.edu.cn/ book/guide/slur _
-—Format=format

m/sinfo.html

——responding
——list-reasons
——summarize
——sort=fields

https://docs.hpc.sjtu.edu.cn/job/slurm.h
tml#sinfo

-—-states=node_state

——reservation
--verbose
——version

Help options:
-—help
-—usage

——partition=PARTITION

show all partitions (including hidden and those
not accessible)

show only non-responding nodes

group nodes only on exact match of configuration
Report federated information i1f a member of one
no headers on output

do not show hidden or non-accessible partitions
specify an iteration period

show only local cluster in a federation.
Overrides —-—-federation.

long output - displays more information
clusters to issue commands to. Implies —-local.
NOTE: SLurmDBED must be up.

report on specific node(s)

don't convert units from their original type
(e.g. 2648M won't be converted to 2G).
Node-centric format

format specification

long format specification

report on specific partition

report only responding nodes

list reason nodes are down or drained

report state summary only

comma separated list of fields to sort on
specify the what states of nodes to view

show only reservation information

verbosity level

output version information and exit

show this help message
display brief usage message
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sinfo
« (A/1/O/T) - allocated/idle/other/total

% sinfo -N -0 "%10P%1lON%15C%180%10e%20G"
PARTITION NODELIST CFUS(A/L/U/T) FREE_FEM  URES
jupiter* aleen®l 0/256/8/256 . 805967 gpu:
jupiter* ale@ene2 8/256/8/256 . 8E 922057 gpu:
jupiter* al@ené3 8/256/8/256 . 928446 gpu:
jupiter* aleened 128/128/8/256 7. 503113 gpu:
mars vieenel de/e/e/ue . 5134 gpu:

00 00 Do

00 0o

:~$% sinfo -0 nodehost,cpusstate,freemem,gres,gresused
HOSTNAMES CPUSLA/L/O/T) FREE_MEM GRES GRES_USED
aleeneu 128/128/0/256 503113 gpu: gpu: (null) :4(IDX:
aleenel 0/256/08/256 8605967 gpu: gpu: (null):e(IDX:
aleene2 0/256/08/256 922057 gpu: gpu: (null):e(IDX:
aleenes 0/256/0/256 928uU6 gpu: gpu: (null):e(IDX:
v18enel ue/e/e/ue 5134 gpu: gpu: (null):8(IDX:

00 00 Do

00 0o

-
[F]
2]
|
=
S’

GPU-RRIZNE EfEAGPURRIZIE
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:~% {queue --help
squeue [OPTIONS]

--account=account(s) comma separated list of accounts
to view, default is all accounts
—--all display jobs in hidden partitions
_ ——array-unique display one unique pending job array
S u e u e element per line
-—federation Report federated information if a member
of one
_ —-noheader no headers on output
-—hide do not display jobs in hidden partitions

—--iterate=seconds specify an interation period
--job=job(s) comma separated list of jobs IDs
to view, default is all
--local Report information only about jobs on the

— =] S local cluster. Overrides --federation.
PY ?E Squeueﬁiy¥ﬁgﬁ;£ o 12:; r:p;l.f‘zel Overrides ederation

--licenses=(license names) comma separated list of license names to view

=]~ E
T Ehel -—clusters=cluster_name cluster to issue commands to. Default is
ay /_\E current cluster. cluster with no name will

reset to default. Implies --local.

--name=job_name(s) comma separated list of job names to view
-—noconvert don't convert units from their original type
(e.g. 2048M won't be converted to 2G).
-—format=format format specification
« https://slurm.schedmd.com/squeue.html --Format=format format specification
--partition=partition(s) comma separated list of partitions
to view, default is all partitions
--qgos=qos(s) comma separated list of qos's
c - to view, default is all qos's
* http.//hpc.pku.edu.cn/_book/qmde/slurm/squ --reservation=name reservation to view, default is all
Lhtrnl ——array display one job array element per line
--sibling Report information about all sibling jobs
on a federated cluster. Implies -—federation.
--step=step(s) comma separated list of job steps
« https://docs.hpc.sjtu.edu.cn/job/slurm.html#s e Sy el e cab
u u --sort=fields comma separated list of fields to sort on
QM --start print expected start times of pending jobs

--states=states comma separated list of states to view,
default is pending and running,
'--states=all' reports all states
--user=user_name(s) comma separated list of users to view
-—-name=job_name(s) comma separated list of job names to view
—--verbose verbosity level
-—version output version information and exit
—-—-nodelist=hostlist list of nodes to view, default is
all nodes

Help options:
-—help show this help message
-—usage display a brief summary of squeue options
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D sbhatch
—

:~% cat run_nvidia-smi

#!/bin/bash

NN\ ¢ E A . . 5
e "' l b h y;agj’j_si nvidia-smi
3 - S atc HX / :~% sbatch -p jupiter —-w al@enfl ——time=02:08:80 ——gres=gpu:l ./run_nvidia-smi
= = h I Submitted batch job 2678
E! =3 e p :~$ cat slurm-2678.out

Tue Sep 21 18:86:28 2821

NVIDIA-SMI u456.142.88 Driver Version: U456.142.886 CUDA Version: 11.8
——————————————————————————————— e e e e e e e e e e e e
| »  https://slurm.schedmd.com/sbatch.html | Name Persistence-M| Bus-Id | volatile Uncorr. ECC |

Temp Perf Pur:Usage/Cap]| Memory-Usage | GPU-Util Compute M. |
MIG M.

« http://hpc.pku.edu.cn/ book/quide/slurm/
SbétCh.thﬁl = 8 AlBe-SXMU-UBGBE ]y PPREPERM:AT7:00.8 OfFf

32C Pa 5uW / uesw AMiB / UB537MiB Default |
Disabled |

« https://docs.hpc.sjtu.edu.cn/job/slurm.htm
|#sbatch

Processes:
GI
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:~% salloc -N 1 -n 1 ——gres=gpu:2
salloc: Granted job allocation 2679
salloc: Waiting for resource configuration
salloc: Nodes aleeneuy are ready for job

:~% ssh aleeneu

Warning: Permanently added 'al@@neu /A'72.[F L|Ei5-(ECD5A e th2 listof known hosts.
Sa I I Oc Welcome to NVIDIA DGX Server Version 5.8.5 (GNU/Linux 5.4.8-88-generic x86_6U)
System information as of Tue 21 Sep 2821 ©6:08:39 PM CST

_ brage o B o
Usage of /: 8.5% of 1.72TB

Memory usage: 38%
Swap usage: 0%
Processes: 2611
Users logged in: 1

M ~ = : IPvd address for docker®: 172.17.6.1
) %/l Sa OCEi ; \ / IPvl address for enp226s8:  172.16.1.215
IPvl4 address for enp97s6f@: 172.16.182.215
=] E IPv6 address for enp97s6f0: 2U00:ddB2:1811:1006:elflu:78ed:U3eb:2ae@
,T\ Eghel p IPvd address for ibp225sef@: 172.16.2.215
IPvl address for tunl®: 10.233.67.0

The system has @ critical alerts and 8 warnings. Use 'sudo nvsm show alerts' for more details.

% nvidia-smi
Tue Sep 21 18:08:49 2821

e https://slurm.schedmd.com/salloc.html

| NVIDIA-SMI u450.142.08 Driver Version: 450.142.00 CUDA Version: 11.8

- +———————— +
Persistence-M| Bus-Id |
. Temp Perf Pur:Usage/Cap]| Memory-Usage

« http://hpc.pku.edu.cn/_book/guide/slurm/ | |

S +

M Al0e-SXMU-UBGE | eceeREER:87:00.08 OFF |

35C P@ 52W / ueew eMiB / UB537MiB |

|

H

o . H 1 Al06-5SXMU-UBGE 000PEEEN:90:00.0 OFF |
https://docs.hpc.sjtu.edu.cn/job/slurm.htm g S e befault, |
|#srun-salloc | Disabled |

+

GPU Memory
Usage

:~$ python3
Python 3.8.18 (default, Jun 2 2021, 10:49:15)
[GcC 9.4.8] on linux
Type|"he1p“, "copyright", "credits" or "license" for more information.
>>>
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D .n
D

\\2 ~ = ~ _ s
L4 %/lsru n Ex&?ﬁg , i;%ﬁ}u :~$ srun -p jupiter -w ale@®@n@l —-time=082:80:80 —--ntasks-per-node 1 --gres=gpu:1l nvidia-smi

Tue Sep 21 18:14:20 2021

/_\Eghel p NVIDIA-SMI u458.1u42.00 Driver Version: 458.142.80 CUDA Version: 11.8

Disabled

| == o +
GPU Name Persistence-M| Bus-Id | volatile Uncorr. ECC
Temp Perf Pur:Usage/Cap]| Memory-Usage | GPU-Util Compute M.
| | MIG M.
et [
| * https‘//5|urm'SChedmd‘Com/srun'html | 8 AleB-SXMU-UBGB on | ePPEAEAR:0T7:00.0 OFF |
N/A  32C Pe suw / ueew | OMiB / 4@537MiB | Default
|
m

« http://hpc.pku.edu.cn/_book/guide/slurm/
srun.html
Processes:
GPU GI e GPU Memory
Usage
« https://docs.hpc.sjtu.edu.cn/job/slurm.htm
|#srun-salloc
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scancel

:~$ squeue
JOBID PARTITION NAME USER ST TIME  NODES NODELIST(REASON)
1662 jupiter bash liujz R 19-19:28:31 1 aleeneu
2681 jupiter bash yuezhife R 3:19 1 aleenel
1756 mars bash Liujz R 17-208:13:89 1 v1eenel
:~$ scancel 2681
srun: Force Terminated job 2681

$ srun: Job step aborted: Waiting up to 32 seconds for job step to finish.
slurmstepd: error: #*#** STEP 2681.08 ON ale6n8l1 CANCELLED AT 2021-89-21T18:18:30 *x*=*
exit

$ squeue
JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)
1662 Jjupiter bash liujz R 19-19:28:49 1 aleeneu
1756 mars bash liujz R 17-20:13:27 1 vieenel
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scontrol

o ?‘LS SCO ntrol%&?ﬁ(_’]ﬁiﬁ scontrol: EEMUEMU R 22
Maahelp

Slurm ThEe

scontrol show job JOB_ID ESEHENEEIETEMRILEIER
« https://slurm.schedmd.com/scontrol.html
scontrol hold JOB_ID EE=JOB_ID
+ http://hpc.pku.edu.cn/ book/guide/slurm/sac
ct.html scontrol release JOB_ID #EJOB_ID
. . trol update d d =JOB_ID i . L JOB_ID=RE
+ https://docs.hpc.sjtu.edu.cn/job/slurm.html#s scontrof upcate dependency ﬁgﬂiﬁME ARNE
run-salloc =
scontrol —help =g=(iE=prali]
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sacct

\vo = N acs o
» F3Jscontrol&IFHYTTIA S SERhcs:
N PN E
E! )DZEE h e I p Slurm Thae
sacct EEFHEREPELER
« https://slurm.schedmd.com/sacct.html
sacct —states=R EEEEFERENELHRSELER
e http://hpc.pku.edu. book/quide/slurm/sac
ct.hqtr/r{I e / sacct -S YYYY-MM-DD TEEMEEER TSRS R
_ sacct — {FRLSERILAYOUTEEY sacctisiH
« https://docs.hpc.sjtu.edu.cn/job/slurm.html#s format="LAYOUT"
run-salloc
sacct —help =EEFREIRD

EOMBR T, sacct@mdZ 248 RIS FES,
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Z>Jenroot

:~% srun ——time:BE:BB?bB ——ntasks—per—nodé-l ——pty bash -i
$ enroot

Usage: enroot COMMAND [ARG...]

Command line utility for manipulating container sandboxes.

Commands :

batch
bundle
create
exec
export
import
list
remove
start

version

Usage: enroot start

[options]
[options]
[options]
[options]
[options]
[options]
[options]
[options]
[options]

CONFIG [COMMAND] [ARG...]
IMAGE

IMAGE

PID COMMAND [ARG...]

NAME

URI

NAME. ..
NAME | IMAGE [COMMAND] [ARG...]

$/ enroot start
[Dptlons] L—1J HAHE|IHAGE [coMMAND] [ARG...]

Start a container and invoke the command script within its root filesystem.
Command and arguments are passed to the script as input parameters.

In the absence of a command script and if a command was given, it will be executed directly.
Otherwise, an interactive shell will be started within the container.

Options:

-c, ——conf CONFIG Specify a configuration script to run before the container starts
-e, ——env KEY[=VAL] Export an environment variable inside the container
——rc SCRIPT
--root
——TW
——mount FSTAB Perform a mount from the host inside the container (colon-separated)

Override the command script inside the container
Ask to be remapped to root inside the container
Make the container root filesystem writable
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https://github.com/NVIDIA/enroot
https://www.pugetsystems.com/labs/hpc/Run-Docker-Containers-with-NVIDIA-Enroot

F3Jenroot import

:~$ enroot import
Usage: enroot import Tepiiewsi={f==3=URI

Import a container image from a specific location.
Schemes:

docker: //[USER@] [REGISTRY#]IMAGE[ : TAG]
dockerd: //IMAGE[ : TAG]

Import a Docker image from a registry
Import a Docker image from the Docker daemon

Options:
-a, —-—arch Architecture of the image (defaults to host architecture)
-0, ——output Name of the output image file (defaults to "URI.sqsh")

¢ enroot import docker://ubuntu
Querying registry for permission grant
Authenticating with user: <anonymous=
Authentication succeeded
Fetching image manifest list
Fetching image manifest
Downloading 2 missing layers...
0=0s 35807b77a593c1147d13dc926a91dcc3015616FF7307cc304U2c5a8e075U6283
Extracting image layers...
0=0s 35887b77a593c1147d13dc926a91dcc3015616Ff7307cc30UU2c5a8e075U6283
Converting whiteouts...
100% 1:0=8s 35807b77a593c1147d13dc926a91dcc3815616FF7387cc30UU2c5a8e875U6283

Creating squashfs filesystem...

Parallel mksquashfs: UsinguleRroceassorn

Creating 4.0 filesystem on /OceanStorl@eD/home/yzf_cdc/yuezhifeng/ubuntu.sqsh, block size 131872.

Exportable Squashfs 4.8 filesystem, gzip compressed, data block size 131872
uncompressed data, uncompressed metadata, uncompressed fragments,
uncompressed xattrs, uncompressed ids
duplicates are not removed

Filesystem size 71234.87 Kbytes (69.57 Mbytes)

99.96% of uncompressed filesystem size (71266.81 Kbytes)

Inode table size 107494 bytes (184.97 Kbytes)

100.00% of uncompressed inode table size (1e7u94 bytes)

Directory table size 64760 bytes (63.24 Kbytes)

100.080% of uncompressed directory table size (64760 bytes)

No duplicate files removed

Number of inodes 3264

Number of files 2582

Number of fragments 288

Number of symbolic links 184

Number of device nodes @

Number of fifo nodes @

Number of socket nodes @

Number of directories 578

Number of ids (unique uids + gids) 1

Number of uids 1
root (@)

Number of gids 1
root (@)
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D ~:Ijenroot start
)

:~$ enroot start ubuntu.sgsh cat /etc/passwd | wc
aus

:~$ cat Jetc/passwd | wc
T3 2539

I

B X FRBFIYET RS AR
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B liFenrootiflalphafold2: Bz
D

$ cat run_test_alphafold2

enroot start -r -w -m /OceanStorleebD/apps_gpu/alphafold/:/OceanStorleebd/apps_gpu/alphafold/ \
-m_./test _enroot_alphafold2:/test enroot alphafold2 \
/OceanStorlfAD/anns anu/alnhafold/alnhafold.snosh \
-bfd_database_path=/0ceanStorleeb/apps_gpu/alphafold//bfd,/bfd_metactust clu-complete_id38_c9e_final_seq.sorted_opt \
--mgnify_database_path=/0ceanStor1@eD/apps_gpu/alphafold//mgnify/mgy_clusters.fa \
-—template_mmcif_dir=/0OceanStorleeDd/apps_gpu/alphafold//pdb_mmcif/mmcif_files \
--obsolete_pdbs_path=/0ceanStorleebd/apps_gpu/alphafold//pdb_mmcif/obsolete.dat \
--pdb70_database_path=/0ceanStorleeD/apps_gpu/alphafold//pdb76/pdb70e \

—-—uniclust3e_database_path=/0ceanStorleebd/apps_gpu/alphafold//uniclust3@/uniclust30_2018_68/uniclust30_20818_688 \
—-—uniref96_database_path=/0OceanStorleeD/apps_gpu/alphafold//uniref9e/uniref9e.fasta \
——data_dir=/0OceanStorifen/anns_anu/alnhafold/ \

-—output_dir=/test_enroot_alphafold2/ \

--fasta_paths=/test_enroot_alphafold2/query_example.fasta \

——mode L_names=model_1 \
--max_template_date=2828-85-14 \
--preset=full_dbs \
--benchmark=false \
—-logtostderr
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B liFenrootiflalphafold2: FEED
D

:~%/bash run_test_alphafold2

/opt/conda/1lib/python3.7/s1te-packages/absl/+lags/_validators.py:206: UserWarning: Flag --preset has a non-None defa
ult value; therefore, mark_flag_as_required will pass even 1f flag 1s not specified in the command line!

'command line!' % flag_name)
10922 21:37:17.4082646 1397627308uU1920 templates.py:837] Using precomputed obsolete pdbs /OceanStorleeD/apps_gpu/alph
afold//pdb_mmcif/obsolete.dat.
18922 21:37:17.5U6205 139762730841920 tpu_client.py:54] Starting the local TPU driver.
10922 21:37:17.547806 1397627308u1920 xla_bridge.py:214] Unable to initialize backend 'tpu_driver': Not found: Unabl
e to find driver in registry given worker: local://
10922 21:37:17.752825 1397627308uU1920 xla_bridge.py:214] Unable to initialize backend 'tpu': Invalid argument: TpuPl
atform 1s not available.
IP922 21:37:18.637268 1397627308U1920 run_alphafold.py:261] Have 1 models: ['model_1']
10922 21:37:18.637u54 1397627308u1920 run_alphafold.py:273] Using random seed 47875189509u48357729 for the data pipel
ine
18922 21:37:18.639081 139762730841920 jackhmmer.py:138] Launching subprocess "/usr/bin/jackhmmer -o /dev/null -A /tm
p/tmpmé_i6r3y/output.sto —--noali --F1 0.8805 --F2 5e-85 ——F3 5e-607 —-incE 0.8601 -E 0.0001 --cpu 8 -N 1 /test_enroot
_alphafold2/query_example.fasta /OceanStorleeD/apps_gpu/alphafold//uniref9e/uniref9e.fasta"
18922 21:37:18.6731685 139762730841920 utils.py:36] Started Jackhmmer (uniref9e6.fasta) query

alphafold4cS4#XTPU
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Mz FBenrootiflalphafold2: BEEGPUREEMR

PS C:\Users\yuezhifeng> ssh yuezhifeng@gpuc.cebsit.ac.cn
Password:
Welcome to NVIDIA DGX Unknown Platform Version 5.8.2 (GNU/Linux 5.4.@-86-generic x86_64)

System information as of Wed 22 Sep 2021 ©9:41:17 PM CST

System load: 16.35

Usage of /: 28.6% of 271.65GB

Memory usage: %

Swap usage: 2%

Temperature: a4.8 C

Processes: 1033 - ] ] ]
Users logged in: 6 e $ I'I'lu"ldla_SI'Ill
IPvd address for docker®: 172.17.8.1

IPvU address for enol: 172.16.1.23 wed Sep 22 21:41:25 2821

IPvl address for enoi: 172.16.182.23

IPv6 address for enoi: 2000:dde2:1011:1866:38b3:f18c: 5e5:e81

IPvl address for ibsu: 172.16.2.23

IPvU4 address for tunle: 10.233.116.0 DI‘iUEI‘ UEI‘SiDI’I: ”-591 1“’21 BB

Health of this system could not be determined. Please use 'sudo nvsm show alerts' to see any al
have.

Last login: Wed Sep 22 21:39:10 2021 from 16.10.48.196 Persistence—-M | EBus—-Id Disp LA | Volatile Uncorr. ECC |

:~$ ssh aleen@l

Welcome to NVIDIA DGX Server Version 5.8.5 (GNU/Linux 5.4.8-88-generic x86_6u) Temp PEI“F Pwr: usagefcap | Hemnry._usage | Gpu_u-til CDmpLLtE M. |

System information as of Wed 22 Sep 2021 ©9:41:21 PM CST

System load: .18
Usage of /: 11.0% of 1.72TB
Memory usage: 2%

sy - A100-SXMU-LAGB on | PPEEEEE0:0T:00.0 OFF |
P AT e e hm 32C P8 50W / ueew | 36526MiB / u4B53TMiB | Default |

IPv4 address for enp226se: 172.16.1.212 &

IPv4 address for enp97sefe: 172.16.1682.212 DlsablEd |
IPv6 address for enp97sefe: 2400:dde2:1011:1006:e744:7c9U:651:1F7Ff

IPvl address for ibp225sefe: 172.16.2.212

IPvl address for tunle: 10.233.90.6

The system has @ critical alerts and 8 warnings. Use 'sudo nvsm show alerts' for more details.
Last login: Wed Sep 22 21:39:15 2021 from 172.16.1.23

:~$ nvidia-smi

Wed Sep 22 21:41:25 2021 Processes:

NVIDIA-SMI 450.142.80 Driver Version: 450.142.80 CUDA Version: 11.8 GPU GI

|

|

| GPU Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC
| Fan Temp Perf Pur:Usage/Cap]| Memory-Usage | GPU-Util Compute M.
| | | MIG M.
|
|
|
|

© A188-SXM4-LOGB on | ©008e000:07:008.8 OFf | ]
N/A  32C Pe 59W / ueew | 36526MiB / ue537MiB | Default

| Disabled

Processes:

GPU ?; i; PID Type Process name ﬁ:gg:emnl‘y %ﬁ}E Bgégu Eﬁ

e N/A N/A 3818580 C  python 36523MiB

i~$ |
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N nlistAenrootiflalphafold2: ZEGPURE(HH
D

Wed Sep 22 22:06:17 2821

| NVIDIA-SMI u58.142.80 Driver Version: U458.142.66 CUDA Version: 11.8
|- e
Name Persistence-M| Bus-Id

VYolatile Uncorr. ECC
Temp Perf Puwr:Usage/Cap]|

GPU-Util Compute M.
MIG M.

B AlBe-SXMU-UBGE On PPPPRARA:0T:00.8 OFFf
N/A  58C P& 215w / ueew 37354MiB / 48537MiB

+
|
|
|
+
|
|
|
+

GPU Memory
Usage

3810580

38108580--———— C

37351M1B
37351M1B
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D SETPALTFEEEREIE (WinSCP or FileZilla)

o Fihe i
TPEE)

SFTP w

EHEH WOSR)
|gpuc.cebsit.ac.cn | | 25 |

AREY) EBE)

|yuezhifeng | |.oooo.oooo.o| |

#7E).. | =B@.. v

IEm ~ EEM v Bz |+ £i7 2
MBS R ESEH A TS RHIEES)

sftpy/fyuezhifeng@gpuc.cebsitac.cn - FileZilla

=(B) EEEN(H)
B N RO XY TA

FHlH: Isftp:,-',-"gpuc.cebsit BFPEU): |yuezhifeng EIEW): (eeesessssnne : | HuEEE) || -

s IETEEE gpuc.cebsit.ac.on..,
HE Using username "yuezhifeng".

=3

‘FE Connected to gpuc.cebsitac.cn

s R E R

‘i Listing directory /OceanStor100D/home/fy=f_cdc/yuezhifeng
e FlEY/OceanStor 00D/homefy=f cdeofyuezhifeng BB EAETD
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S £ Jupyterdhift{TRapidsfIDaskiRiE
D

(O localhost:9721/notebooks/notebooks-contrib/getting started materials/intro_tutorials and guides/08 Introduction to Dask XGBoost.ipynb

@ TLEERARPESE
:Jupyter 08 Introduction to Dask XGBoost (Bs:Es Logout
File  Edit  View Inset  Cell  Kemel  Widgets  Help alfS | Python 3 (ipykernel) O
B+ 3 BB 4+ $ PET B C P HE v | e

Distribute Data using Dask cuDF

MNext, let's distribute our data across [yliliERelzllls using Dask cuDF

In [ 1:|# create Pandas DataFrames for X_train and X validatiaon
n_columnz = ¥_train. shape[1]
¥_train pdf = pd.DataFrame (¥_train)
¥_train pdf. columns = ["feature ’ + =ztr{i) for i in range(n_columns)]
¥_vwalidation_pdf = pd.DataFrame (¥_walidation)
¥ walidation pdf. columns = [ feature ' + =ztr(i) foxr 1 in range(n columnz)]

# create Pandas DataFrames for y train and y validation
v_train pdf = pd.DataFrame(y_ train)

v_train pdf.columns = [ ]

v _walidation pdf = pd.DataFrame(y walidation)

v walidation pdf. columns = ["¥' ]
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— ‘ﬁ".fSIurmT vl-%""',szdJJupyter Notebook
—

=bry~nle = N — /_

Jupyter notebook (server)
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Windows PowerShell

EBLFFE (C) Microsoft Corporation, B ARBHMA,

=X FHIEFES PowerShell https://aka.ms/pscoreé

PS C:\Users\yuezhifeng> ssh yuezhifeng@gpuc.cebsit.ac.cn
Pessword:

gl come to NVIDIA DGX Unknown Platform Version 5.8.2 (GNU/Linux 5.4.8-86-generic x86_64)

System information as of Thu 23 Sep 2821 10:86:15 PM CST

System load: 17.73

Usage of /: 20.6% of 271.65GB
Memory usage: 7%

Swap usage: 0%

Temperature: 52.8 C

Processes: 924

Users logged in: =

IPvly address for docker®: 172.17.68.1

IPv4 address for enol: 172.16.1.23

IPv4 address for enod: 172.16.162.23
IPv6 address for enou: 2490 :dde2:1011:1006:38b3:f18c:5e5:e81
IPvly address for ibsu: 172.16.2.23

IPvl address for tunle: 16.233.116.0

Health of this system could not be determined. Please use 'sudo nvsm show alerts' to see any alerts the system might
LEV

Last 'Login: Thu Sep 2‘3 e e U] - 20N 34 AT Lveam 16016 10 10e
, wget —-c https://repo.anaconda.com/miniconda/Miniconda3-py39_4.10.3-Linux-x86_6u4.sh

-=2021-09-23 22:06:30 mmhttncnlinapacanasandaccan/ninicanda/MinicandaZeany20 20 el dnuar o Slloch
Resolving repo.anaconda.com (repo.anaconda.com)... 2606:4700::6810:8303, 2606:U4700::6810:8203, 164.16.131.3,
Connecting to repo.anaconda.com (repo.anaconda.com)|2606:4700::6810:8363|:443... connected.

HTTP request sent, awaiting response... 208 0K

Length: 66709754 (6uUM) [application/x-sh]
Saving to: ‘Miniconda3-py39_4.10.3-Linux—-x86_64.sh’

Miniconda3-py39_4.10.3-Linux 108%[==== = =>] 63.62M U.32MB/s in 13s

2021-09-23 22:06:44 (4.91 MB/s) - *Miniconda3-py39_4.10.3-Linux-x86_64.sh’ saved [66709754/66709754]
:~$ bash ./Miniconda3-py39_u.16.3-Linux-x86_64.sh

Welcome to Miniconda3 py39_4.16.3

In order to continue the installation process, please review the license

agreement.

Please, press ENTER to continue
22>

End User License Agreement - Miniconda
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activatefys I\ 1EF

Preparing transaction: done

Executing transaction: done

installation finished.

Do you wish the installer to initialize Miniconda3
by running conda init? [yes|no]

[no] ==>> no

You have chosen to not have conda modifv vour shell scripts at all.
To activate conda's base environment in your current shell session:

eval "$(/0OceanStorleebp/home/yzf_cdc/yuezhifeng/miniconda3/bin/conda shell.YOUR_SHELL_NAME hook)"

To install conda's shell functions for easier access, first activate, then:
conda init

If you'd prefer that conda's base environment not be activated on startup,
set the auto_activate_base parameter to false:

conda conflig --set auto_activate_base false
Thank you for installino Minicondal!

$ eval "$(/OceanStorl@eD/home/yzf_cdc/yuezhifeng/miniconda3/bin/conda shell.bash hook)"
]
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D HcondaZ¥Erapids. daskfljupyterlab

:~$ conda create -n rapids-21.608 -c rapidsai -c nvidia -c conda-forge \
rapi1ds=21.088 python=3.7 cudatoolK1t=11.8 \
jupyterlLab dask dask-xgboost|

EEREERER. MRAZF

©2020-2021 PEREFRIRE il O- R R ST RO RS



anjjupyter serverfi

4 sinfo -0 cpusstate,nodehost,gres,gresused

CPUS(A/I/0/T) HOSTNAMES GRES GRES_USED

8/2u8/0/256 aleenol gpu:8 gpu: (null):2(IDX:0-1

32/22u/8/256 aleene2 gpu:8 gpu: (null):8(IDX:0-7

32/22u/0/256 aleenes gpu:8 gpu: (null) :8(IDX:0-7

144/112/8/256 aleeneuy gpu:8 gpu: (null):8(IDX:0-7

uale/e/ue vilfonol :.m.-nrc-n_‘l'\ ::‘..-rn..11'\-urrhv-n_n

:~§ srun —-p jupiter -w aleenel --time=24:80:00 --ntasks-per-node 128 --gres=gpu:8 —--pty bash -i

srun: job 2765 queued ancdepaditingefonanocouncas

srun: job 2765 has been allocated resources
$ eval "$(/0OceanStorleed/home/yzf_cdc/yuezhifeng/miniconda3_py39_u.10.3/bin/conda shell.bash hook)"

(base) :~$ conda potivetcerapidoeilefs
(rapids-21.88) :~5 jupyter-notebook --no-browser —--port=9721 --ip=$hostname
[W 22:38:u8.872 NotebookApp] WARNINGe=Thesmotebovlmoorver=io=lioboning=on=alt=If=addreooeo=and’ not using encryption. This is not recommended.

[W 2021-09-23 22:38:49.8860 LabApp] 'port' has moved from NotebookApp to ServerApp. This config will be passed to ServerApp. Be sure to update your config before our next release.
[W 2021-09-23 22:38:49.080 LabApp] 'ip' has moved from NotebookApp to ServerApp. This config will be passed to ServerApp. Be sure to update your config before our next release.
[W 2021-09-23 22:38:49.8860 LabApp] 'ip' has moved from NotebookApp to ServerApp. This config will be passed to ServerApp. Be sure to update your config before our next release.
[W 2021-09-23 22:38:49.8860 LabApp] 'ip' has moved from NotebookApp to ServerApp. This config will be passed to ServerApp. Be sure to update your config before our next release.
JupyterLab extension loaded from /OceanStor1eeD/home/yzf_cdc/yuezhifeng/miniconda3_py39_4.10.3/envs/rapids-21.88/1ib/python3.7/site-packages/jupyterlab
JupyterLab application directory is /OceanStorl88D/home/yzf_cdc/yuezhifeng/miniconda3_py39_u.16.3/envs/rapids—-21.088/share/jupyter/lab
Serving notebooks from local directory: /OceanStorleeD/home/yzf_cdc/yuezhifeng
Jupyter Notebook 6.4.4 1s running at:
http://ale0n01:9721/7?token=89ece75aea2aa788u6dd70e371b635627987377uUdc5ades
or http://127.0.8.1:9721/7token=89ece75acaf2aa788u6dd70e371b6356279873774dc5ades
Use Control-C to stop this server and shut down all kernels (twice to skip confirmation).

To access the notebook, open this file in a browser:
file:///OceanStorl®eb/home/yzf_cdc/yuezhifeng/.local/share/jupyter/runtime/nbserver-3532716-open.html
Or copy and paste one of these URLs:
http ffalBBnﬂl 9'}'21/’token 3gece'}'5aeaﬂ2aa733u6dd'?E)e371b635627937377udc5ad05

wa ||\.\.p ;;4s:~v dew-’!“{-\-vnhll Vot I WALAVEGG DU UUU I Ve A IS S F F S e B




PS C:\Users\yuezhifeng> ssh
Password:
bind [::1]:9721: Cannot assign requested address

Welcome to NVIDIA DGX Server Version 5.0.5 (GNU/Linux 5.4.8-86-generic x86_6U)

yuezhifeng@gpuc.cebsit.ac.cn 9721: localhost:9721 ssh aleenel

System information as of Fri 24 Sep 2821 81:57:41 PM CST

System load:
Usage of /:

Memory usage:

Swap

usage:

Processes:
Users logged

IPvy
IPvy
IPvy
IPv6
IPvy
IPvy

address
address
address
address
address
address

The system has

in:

for
for
for
for
for
for

docher®:
enp226s0:
enp97sefe:
enp97sefe:
ibp225s6f6:
tunle:

31.34

11.4% of 1.72TB
%

0%

2577

1

172.17.8.1
172.16.1.212
172.16.182.212
2U400:dd62:1611:10606: 74U :TcoU:651: 1Ff7F
172.16.2.212
18.233.908.0

8 critical alerts and 8 warnings. Use 'sudo nvsm show alerts' for more details.

$ |
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WIS EhEREjupyter serverpkly]

(l Y localhost:9721 /tree I

MEs @ TESERARPES:

g

upyter

Files

0o
O

O0OO0OO0OO0OO0OO0OO0OaO0o0

Running Clusters

Select items to perform actions on them.

~ B/

O ai_studio

[ 03 bin

[ cell_arto

O Desktop

O Downloads

0 Fiii

[0 GitPublish

3 miniconda3

O miniconda3_py39 4103
3 miniconda3_py39 492

[ mouse
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Quit

Upload
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1-1Ha
1-1Ha
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1740
=]
1Rl
34 SyepEl
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KRy =l

KRy =

Logout

MNew -

File size
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— An example

&« c & github.com/rapidsai-community/notebooks-contrib/tree/main/getting started materials/intro tutorials and guides

O Why GitHub? Team Enterprise Explore Marketplace Pricing Search Signin  Sign up

R rapidsai-community / notebooks-contrib  Public Q Notifications | | Y7 S

<> Code @© lssues 26 £ Pull requests 25 () Actions @ Security |~ Insights

¥ main ~  notebooks-contrib / getting_started_materials / intro_tutorials_and_guides / Go to file
taureandyernv update a docs link 758ddad on 17 Jun  {E) History
[ 01_Introduction_to_RAPIDS.ipynk update rf and 01_intro_to rapids 5 menths ago
[ 02_Introduction_to_cuDF.ipynb update a docs link 3 menths ago
¥ 03_Introduction_to_Dask.ipynb reboot 13 months ago
[ 04_Introduction_to_Dask_using_cuDF_DataFrames.ipynb reboot 13 menths ago
[ 06_Introduction_to_Supervised_Learning.ipynb Updated Community Relaunch to resclve cutdated functionality and synt... & meonths ago
¥ 07_Introduction_to_XGBoost.ipynb reboot 13 months ago
I [ 08_Introduction_to_Dask_XGBoost.ipynb reboot 13 menths ago I
T T == —
[y 10_Introduction_to_Clustering.ipynb reboot 13 months ago
[ 11_Introduction_to_Strings.ipynb Update to layout and formatting for optimal output cell structure 5 menths ago
¥ README.md reboot 13 menths ago
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0] localhost:9721 ftree/notebooks-contrib/getting started materials/intro_tutorials and guides I
Quit Logout
Clusters
Select items to perform actions on them. Upload | Neww | &
[Jo |~ W/ notebooks-contrib / getting_started_materials / intro_tutorials_and_guides Name < | LastModified File size
JLEEED
[0 dask-worker-space 1 7R
& 01 _Introduction_to RAPIDS ipynb T BT 108 kB
& 02_Introduction_to_cuDF ipynb T/hEdET 80.1kB
& (3 Introduction_to_Dask.ipynb T/EdED 13.9kB
& 04 Introduction_to_Dask_using_cuDF_DataFrames ipynb T B 17.1 kB
& 06 _Introduction_to_Supenised_Leaming.ipynb 7 hEdEd 223 kB
Tt ils} 7 f| 13 7 kB
& 08_Introduction_to_Dask_XGBoost ipynb ET 1Bl 175kB
& 09_Introduction_to_Dimensionality_Reduction_ ipynb T rhadHEd 295 kB
& 10 Introduction_to_Clustering.ipynb LR 115 kB
& 11_Intreduction_to_Strings_ipynb T B 80 kB
(3 README.md TiNEET 24 kB

O
]
O
O
O
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ocalhost:9721/notebooks/notebooks-contrib/getting started materials/intro tutorials and guides/08 Introduction to Dask XGBoost.ipynb
L ESERARPES

: Jupyter 08_lIntroduction_to_Dask_XGBoost (B=Ee)

‘
] I File Edit View Insert Cell Kernel Widgets Help

+ % & B A v »EA Inemp [1.[z] v m
Restart [o].[o]

Restart & Clear Output

Restart & Run All

Reconnect

Introduction to | Restart the Kernel and re-run the notebook
Shutdown

By Paul Hendricks
Change kemnel 4

In this notebook. we will show how to work with Dask XGBoost in RAPIDS.
Table of Contents

« |ntroduction to Dask XGBoost
« Setup
« Load Libraries
« Create a Cluster and Client
» Generate Data
= L oad Data
= Simulate Data
= Split Data
= Check Dimensions
« Distribute Data using Dask cuDF
+» Set Parameters
+ Train Model
« Generate Predictions
« Evaluate Model
« Conclusion

Setup
This notebook was tested using the following Docker containers:

e rapidsai/rapidsai-nightly:0.8-cudall. O-devel—ubuntul8. 0d4—zccT-pyd. T from DockerHub - rapidsaifrapidsai-nightly

This notebook was run on the NVIDIA Tesla V100 GPU. Please be aware that your system may be different and you may nee«
packages to run the below examples.
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Load Libraries

Let's load some of the libraries within the RAPIDs ecosystem and see which versions we have.

import cudf; print( culF Version:', cudf. werszion )

impoxrt dask; print( Dask Verszion:', dask. wersion )

impoxrt dask cudf: print(’ Dask culDF Verzion:', dazk eudf. werzion )

impoxt dask_xgboost, printl lask Alsboost Version. , dask_xgbuust.__ver31un__)
import numpy as np; print( numpy Version:', np.  versiom )

import pandasz as pd; print( pandas Verzion:’', pd.  versiom

impoxt sklearn; print(’ Scikit-Learn Verzion:', sklearn. wversion )

# Import zghoost as zgh:; print{ XGBoost Version:', xzgh. version )

culF Verszion: 21.08.03

Dask Version: 2021.07.1

Dazk culF Verszion: 21.03.03
Dazk ¥GBoost Version: 0.1.5
numpy Version: 1.21.2

pandazs Verzion: 1.2.5
ScikitTLesrn Version: 0. 24,2
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Create a Cluster and Client

Let's start by creating a local cluster of workers and a client to interact with that cluster.

In [4]

from dask. diztributed impoxt Client

from dask_cuda import LocalCUDACluster

# create a local CIDA cluster
cluster = LocalCUDaCluster ()
client = Client(cluster)
client

out[4]:

distributed. preloading — INFO
distributed. preloadine — INFO
diztributed. preloading — INFO
diztributed. preloadine — INFO
diztributed. preloading — INFO
disztributed. preloadine — INFO
diztributed. preloading — INFO
distributed. preloadine — INFO

Import
Import
Import
Import
Import
Import
Import
Import

preload module:
preload module:
preload module:
preload module:
preload module:
preload module:
preload module:
preload module:

Client

Connection method: Cluster object

Dashboard: http:/127.0.0.1:8787/status

Cluster Info

dazk_cuda.
dask_cuda.
dazk_cuda.
dask_cuda.
dask_cuda.
dask cuda.
dask_cuda.
dask cuda.

initialize
initialize
initialize
initialize
initialize
initialize
initialize
initialize

Cluster type: LocalCUDACIuster
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Windows PowerShell

B Fr3 (C) Microsoft Corporation, EEFFEHH,
EHFREFS PowerShell https://aka.ms/pscoreé

PS C:\Users\yuezhifeng=| ssh yuezhifeng@gpuc.cebsit.ac.cn 8787:1localhost:8787 ssh aleanél 8787:localhost: 8787
Password:

bind [::1]:8787: Cannot assign requested address

Welcome to NVIDIA DGX Server Version 5.8.5 (GNU/Linux 5.4.8-88-generic x86_6U)

System information as of Thu 23 Sep 2821 11:12:14 PM CST

System load: 3.39

Usage of /: 11.3% of 1.72TB
Memory usage: 2%

Swap usage: 0%

Processes: 2586

Users logged in: 2

IPv4 address for docker®: 172.17.6.1

IPvl address for enp226s6: 172.16.1.212
IPvld address for enp97s6f8: 172.16.102.212
IPv6 address for enp97s6f6: 2400:dd62:16011:1006:e744:7c94:651:1F7F
IPvl address for ibp225s6f@: 172.16.2.212
IPvld address for tunl@: 16.233.968.6

The system has 8 critical alerts and 8 warnings. Use 'sudo nvsm show alerts' for more details.

Last looin . Thu Sen 2222:42:28 2621 from 172.16.1.23

$ |
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i Dask: Workers ® +

< C @ O [ 127.0.0.1:8787/workers o

- g 3 E i PERFRERES.. MoERERSEESs O WNEERARPES
mm 15' nj =IJ D a S k Sta t u S I Vi Status ~ Workers  Tasks  System  Gpu Profle  Graph  Groups Info More___l
D e
)8 e

Memory Use (%)
L

name address | nthreadg | cpu memaory Imit memory % managed | unmanaged unmanaged spilled # fds read write
Total (8) 8 2% 2.4 0GB 007.7 GIE 0.2 % 0.0 24 GB 3.8 WiB 0.0 592 385 KiB 420 KiB
0 tepfM27.0 1 0% 3054 MiB §26.0GB 02°% 0.0 3049 MiB 532.0KE 0.0 T4 15 KiB 24 KiB
1 tepfM27.0 1 2% 3051 MiB §26.0GB 02% 0.0 04T MiB 420.0KEB 0.0 T4 95 KiB 100 KiB
2 tepd27.0 1 2% 3059 MiB §26.0GB 0.2% 0.0 3053 MiB 528.0KiB 0.0 T4 19 KiB 24 KiB
3 tepM27.0 1 0% 3050 MiB §26.0GB 02% 0.0 3044 MiB 616.0KE 0.0 T4 95 KiB 100 KiB
4 tepfM27.0 1 2% 3045 MiB §26.0GB 02% 0.0 3043 MB 252.0KB 0.0 T4 98 KiB 102 KiB
5 tepd27.0 1 2% 304.0 MiB §26.0GB 0.2% 0.0 3037 MiB 250.0KiB 0.0 T4 19 KiB 24 KiB
6 tepfM27.0 1 2% 3045 MiB §26.0GB 02% 0.0 3046 MiB 3320KEB 0.0 T4 15 KiB 24 KiB
7 topM27.0 1 4% 3082 MiB §28.0GB 02% 0.0 305.5MiB T0B0KEB 0.0 T4 18 KiB 23 KiB
name address gpu_memory_used gpu_utilization

Total (8) 35922722816 0

0 topi127.0.0.1:44817 869269504 0

1 topdi27.0.0.1:37925 438207816 0

2 tcp:127.0.0.1:38523 435207616 0

3 topii127.0.0.1:37785 435207816 0

4 tepi27.0.0.1:35801 436207616 0

5 top127.0.0.1:36225 435207816 0

6 topii127.0.0.1:43707 435207616 0

T topdi27.0.0.1:45201 438207816 0
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Distribute Data using Dask cuDF

Next, let's distribute our data across multiple GPUs using Dask cuDF. I

[11]:

[12]:

[13]:

# create Pandas DataFrames for ¥ train and X validation

n_columns = X_train. shape[1]

¥ _train pdf = pd. DataFrame (¥ train)

¥ _train pdf. columns = [ feature ' + =ztr{i) for i in range(n columns)]

¥ walidation pdf = pd.DataFrame (¥ validation)

¥ walidation pdf.columns = [ feature ' + strii) for i in rangein columns)]

# create Pandas DataFrames for y_train and y validation
v_train pdf = pd. DataFramely_train)

v_train pdf. columnsz = ["v']

v walidation pdf = pd.DataFrame(y validation)

v walidation pdf.columns = [+ 1]

# Dask settings

npartitions = 8

# create Dask DataFrames for X_train and X validation

¥_train_dask pdf = dask. dataframe. from_pandasz (¥_train pdf, npartitions—npartitions)
¥_walidation_dask_pdf = dask.dataframe. from_pandas (¥_walidation_pdf, npartitions=npartitions)
# create Dask cuDF DataFrames for X _train and X_validation

¥_train dask_cudf = dask_cudf.from_dask_dataframe (¥_train dask pdf)

¥ _walidation_dask cudf = dask cudf.from_dask dataframe (¥_walidation_dask pdf)

# create Dask DataFrames for y_train and y_validation
v_train_dask pdf = dask. dataframe. from_pandas (v train pdf, npartitions=npartitions)
v_walidation_dask_pdf = dask.dataframe. from_pandas (y_walidation_pdf, npartitions=npartitions)

# create Dask cuDF DataFrames for y_train and y_validation
v_train_ dask_cudf = dask_cudf.from_dask_dataframe (v_train dask pdf)
v_walidation_dask_cudf = dask_cudf.from_dask dataframe(y_walidation_dask_pdf)

# Optional: persist training and validation data into memory

¥_train dask_cudf = ¥_train_dask cudf.persist()
¥ _walidation dask cudf = ¥_wvalidation dask_cudf.persisztfl)
v_train_ dask_cudf = v_train_dask cudf.persist()
v_walidation_dask cudf = v_wvalidation dask_cudf.persisztf)
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Train Model

MNow it's time to train our model! We can use the dask_xsboost. train function and pass in the parameters, training dataset, the number of boosting
iterations, and the list of items to be evaluated during training.

In [18]: # modsl training settings
num_round = 100

In [16]: %%time

bst = dask_xgboost. train(client, params, ¥_train dask cudf, v _train dask cudf, num boost_round=mum_round)
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I beocuracy: 0,98312 I

Conclusion
In this notebook, we showed how to work with Dask XGBoost in RAPIDS.
To learn more about RAPIDS, be sure to check out:

« Open Source Website

= GitHub

» Press Release

=« NVIDIA Blog

« Developer Blog

« NVIDIA Data Science Webpage

In [ 1:
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WP Account application
I

Step 1: IESHE%, BRUA/FERBEAZE

Step 2: FERIEFRBR/ AR AIEXZEhpc@ion.ac.cn

Step 3: £ EERNEIRBESBEREIERRIARERSGER, SIFIZ2ErLUBITHM4E
B EERIETRAIS =,

Step 4: B BIEHKEERHEER, MMAGPUSEEIHPHISET,

Step 5: FESEEIKS, WWEHEBESEHEER<RIEHFBF%EI,

iE: BBFE: hpc@ion.ac.cn EEIE: 021-64032612
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