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Hands-on 1: How to submit jobs
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ﬁéq Virtual Machine used In this tutorial
RIKEN ¢ compurer | _{

« A Virtual Machine on Docker.
— Docker 1s a software to manage virtual machines.

— We distribute an image on which OACIS iIs pre-
instal led.

*dOCer Docs Support Training TechBlog Blog  Docker Hub
Products Customers Community Partners Company Careel

PUBLIC | AUTOMATED BUILD

oacis/oacis_jupyter v

Build, Ship, Run

An open platform for distributed applica

for developers and sysadmins

Get Started with Docker Short Description

An image of OACIS + Jupyter integration.

Full Description

nnnnnnn ing Docker Subscription on Demand for AWS: Announcing Docker 1.8: Read cker 1.8 08 OACIS + Jupyter Notebook Image
earn more about DockerforAWS ~ Docker Content Trust and Toolbox Installer
ted \Ahat it (Sivioe Vi
kerCon
er Wel up f 16-17tl
inclu logy,
https://www.docker.com/ https://hub.docker.com/r/oacis/oacis_jupyter/
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Q-3 Launching OACIS
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« Launch OACIS %ﬁ%&

docker run --name my_oacis -p 127.0.0.1:3000:3000 -p 127.0.0.1:8888:8888 -dt
oacis/oacis_jupyter

(for Docker toolbox users) docker run --name my_oacis -p 3000:3000 -p 8888:8888 -dt
oacis/oacis_jupyter

docker logs -f my_oacis # wait until boot is ready. It may take 20-30 secs.

 Access OACIS web interface
— http://localhost:3000

— http://192.168.99. 100:3000 (Docker toolbox)

OACIS Simulators Runs  Analyses Hosts Document
Name Updated_at Progress
NagelSchreckenberg 19 hago
OACd[S: Ver?\or&gz.%o
Send your feedback to oacis-dev@googlegroups.com
QALCIS ’ e
\ ¥/ a\ W) IS J
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http://192.168.99.100:3000/
http://192.168.99.100:3000/

R
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« You || see an empty list of simulators.

 To conduct simulations, we need to register a
simulator on OACIS.

—Run the following command to register a sample
simulator used In this tutorial.

docker exec -it -u oacis my_oacis bash -I

(in the container)

git clone https://github.com/yohm/sim ns model.git
sim_ns_model/install_on_oacis.sh

—We will learn how to register our simulators
In the next session.
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https://github.com/yohm/sim_ns_model.git

Nage |-Schrecken

berg model

 Nagel-Schreckenberg is a cellular—automaton
model for traffic congestion, proposed in 1990s.

i Refer tO [Wikipedia] (https://en.wikipedia.org/wiki/NageI%E2%80%93Schreckenberg_modeI)

Actual 2 1 1 0 '

position|0_[)) -
Acceleration| 3 _ 2 2 X 1

stage
Deceleration 1 . 2 ° . 1

stage

0 2 0 1

Randomization

Vehicle| 0 2 0 1

updation

http://www.civil.iitb.ac.in/tvm/1111_nptel/544_TrCA/plain/

plain.html

Key Description

I Road length

Y Maximum velocity

rho Car density

P deceleration
probability

t_init thermalization steps

t_measure measurement steps

I
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It reproduces the phase
transition between the free-
flow phase and the
congestion phase.

position

« Source code of this

simulator §;
— https://github. com/yohm/s i
m_ns_mode |
— Qutput files of this
simulator

- a JSON file containing
average velocity and flow

* a snapshot PNG file.

I
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https://github.com/yohm/sim_ns_model

%&H Selecting a Simulator

OACIS Simulators Runs  Analyses Hosts

e Select a Simulator

Simulators .
Click
Name
NagelSchreckenberg
.
e Check Simulator
settings Click
Definition of input parameters & e oespion
. . . NagelSchreckenberg model simulation
configurations of the simulator : R

are registered.

\\\\\\\\\

Description
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Creating a PS and Run
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e Select a Simulator

OACIS  simulators  Runs  Analyses  Hosts
Simulators % Click
« List of ParameterSets
a r e Shown_ About Parameter Sets Progress
] « List of Parameter Sets
o Cl I Gk NeW Show 100 |v |entries &
ParameterSet”™ button Progressd __Paramsatip

to Greate a new PS. Showing 0 to 0 of 0 entries CIICk
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« Creating a ParameterSet and Runs
— Fill in the values of parameters
e v=25
e rho =0.2
— Set “Target # of Runs” to "1°
— Click “Create” button

Create a new parameter set on: NagelSchreckenberg

| (Integer) 200 road length
v (Integer) 1,2,3,4,5 maximum velocity @ Set the values
rho (Float) 0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9 car density L
p (Float) 0.1 deceleration probability[0.0, 1.0]
t_init (Integer) 1000 thermalization steps
t_measuer (Integer) 300 measurment steps
Target # of Runs 1 ——e @ Se|eCt ”1”
Submitted to lacalhost 2 ‘I—
Priorities of Runs normal Y @ CI ICk

o ] o e
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« A new ParameterSet and a Run are created.
— The status of the Run will change in a few seconds.

OACIS  simulators  Runs  Analyses  Hosts cument

The page for the created

Simulators / NagelSchreckenberg Param:561dfaad356339008d26%‘ ParameterSet.
Values of the parameters

Parameter Set are displayed.

/home/oacis/oacis/public/Result_development/561cdf093135350450000 dbooooroooe=ooooe

List of Runs under this

About Runs Analyses Plot
ParameterSet.
Runs on (1=200, v=4, rho=0.7, p=0.1, t_init=1000, t_measuer=300)
Show 10 |v | entries &
RunlD status priority elapsed MPI OMP version created_at finished_at v host job_id
faads3 | KIEXE normal 28.81 1 1 5hago 5hago localhost 1607

HIN

Click
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%A checking the results
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OACIS  sSimulators Runs  Analyses  Hosts Document

Simulators / NagelSchreckenberg / Param:561dfaad356339008d260000 Run:561dfaad356339008d530000 <

The page of Run
Run

(I=200, v=4, rho=0.7, p=0.1, t_init=1000, t_measuer=300)
/home/oacis/oacis/public/Result_development/561cdf093135350450000000/561dfaad356339008d260000/561dfaad356339008d530000

About | Results and Analyses Contents of “_output.json”
Results / file is saved in OACIS DB.
velocity 0.25828333333333336 I
flow 0.18079833333333317

Output Files

/Result_development/561cdf093135350450000000/561dfaad356339008d260000/56 1dfaad356339008d530000/
[ 561dfaad356339008d530000_xsub.sh
-+ [ _output.json
[ _status.json

List of output files.
Click it to access.

Y _stderr.bat

Y _stdout.bxt

5 _time.bxt

: initial_.time_series.dat Figu res (bmpljpglpng"') are

/I displayed inline.

A button to download the
archive of these results.

Download Archive
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OACIS  sSimulators Runs  Analyses  Hosts Document

Simulators NagelSchreckenberg / Param:561dfaad356339008d260000 Run:561dfaad356339008d530000

Path in the file system.
Run

(I=200, v=4, rho=0.7, p=0.1, t_init=1000, t_measuer=300)
/home/oacis/oacis/public/Result_development/561cdf093135350450000000/561dfaad356339008d260000/561dfaad356339008d530000

About Results and Analyses
Results
velocity 0.25828333333333336
flow 0.18079833333333317
Output Files

/Result_development/561cdf093135350450000000/561dfaad356339008d260000/56 1dfaad356339008d530000/
Y 561dfaad356339008d530000_xsub.sh
“ _output.json

-5 e Each result has its own URL.
B Jmest
initial_time_series.dat

: 5}///// Ex. URL for this figure file:
A0/ http://192.168.99.100:3000/Result development/56
1cdf093135350450000000/561dfaad356339008d260

000/561dfaad356339008d530000/traffic.png

It is useful to summarize the results in your notebook
by keeping this URL.,

i/
A A s
Download Archive
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http://192.168.99.100:3000/Result_development/561cdf093135350450000000/561dfaad356339008d260000/561dfaad356339008d530000/traffic.png

%A Making multiple jobs

RIKEN R ‘i

e In the form to create ParameterSets
— Till in the values of parameters as comma-separated values
e v= 9122345
« rho = “0.05,0.1,0.15,0.2,0.25,0.3,0.35,0.4,0.45,0.5”
— Set “Target # of Runs” to '1°
— GClick Create

Create a new parameter set on: NagelSchreckenberg

| (Integer) 200
vuntegens | 12305 @ fill in valuesin
— a CSV form
rho (Float) 0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8,0.9 1
p (Float) 0.1
t_init (Integer) 1000
t_measuer (Integer) 300
Target # of Runs 1 —— @ SeleCt ”1”
Submitted to lacalhost v 1
Priorities of Runs normal v @ CI |Ck
caEE——
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%A Making multiple jobs
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OACIS Simulators Runs  Analyses Hosts Document
1
45 ParameterSets and 45 runs were created — ee— 45 ParameterSets are
created in total.
Simulators NagelSchreckenberg
NageISchreckenberg List of ParameterSets
; —
About Parameter Sets Progress
List of Parameter Sets Values of parameters
Show 100 |V |entries &
Progress ParamSetID Updatedm rho ¢] t_init t_measuer
Q faac24 1min.ago 200 4 0.5 0.1 1000 300 ]
Q faac23 1min.ago 200 4 0.4 0.1 1000 300 ]
Q faac22 1min.ago 200 4 0.3 0.1 1000 300 ]
Q faad31 1min.ago 200 5 0.9 0.1 1000 300 ]
Q faad30 1 min. ago 200 5 0.8 0.1 1000 300 I}
Q faad2f 1 min. ago 200 5 0.7 0.1 1000 300 I}
Q faad2e 1 min. ago 200 5 0.6 0.1 1000 300 0]
faad2d 1 min. ago 200 5 0.5 0.1 1000 300 I}

Progress bars for job
executions.
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%A Making multiple jobs
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OACIS Simulators Runs  Analyses Hosts Document

45 ParameterSets and 45 runs were created

Simulators NagelSchreckenberg

Progress
Green:finished
Orange:running
Blue : submitted

NagelSchreckenberg

About Parameter Sets Progress

List of Parameter Sets

Red:failed
Show 100 |v |entries &
Progress ParamSetID Updated_at | \' rho P t_init t_measuer
Q faad2a <1min.ago 200 5 0.2 0.1 1000 300 w
Q faad29 <1min.ago 200 5 0.1 0.1 1000 300 0}
Q faad26 <1min.ago 200 4 0.7 0.1 1000 300 @
Q faad2s <1min.ago 200 4 0.6 0.1 1000 300 I}
Q faad28 <1min.ago 200 4 0.9 0.1 1000 300 W
Q faad27 1min.ago 200 4 0.8 0.1 1000 300 W
Q faac24 1min.ago 200 4 0.5 0.1 1000 300 W
Q faac23 1min.ago 200 4 0.4 0.1 1000 300 W

I
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%A Checking the results
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OACIS Simulators Runs  Analyses Hosts Document

RIK=N

45 ParameterSets and 45 runs were created

Simulators NagelSchreckenberg

NagelSchreckenberg

About Parameter Sets Progress CI |Ck
(ID may be different on your
environment)

List of Parameter Sets

Show 100 |v |entries &

Progress ParamSetID Updated_at y rho P t_init t_measuer
Q faad2a 5 0.2 0.1 1000 300 o
Q £a2d29 5 0.1 0.1 1000 300 @
Q faad26 <1min.ago 200 4 0.7 0.1 1000 300 W
Q faad25 <1min.ago 200 4 0.6 0.1 1000 300 ||
Q faad28 <1min.ago 200 4 0.9 0.1 1000 300 W
Q faad27 1min.ago 200 4 0.8 0.1 1000 300 W
Q faac24 1min.ago 200 4 0.5 0.1 1000 300 W
Q faac23 1min.ago 200 4 0.4 0.1 1000 300 W

I
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OACIS  simulators  Runs  Analyses  Hosts At the page of ParameterSet | pocument

Simulators / NagelSchreckenberg / |Param:561dfaad356339008d260000

Click “Plot”

Parameter Set

/home/oacis/oacis/public/Result_development/561cdf09

000/561dfaad356339008d260000

About Runs Analyses Plot

Runs on (1=200, v=4, rho=0.7, p=0.1, t_init=1000, t_measuer=300)

Show| 10 |v | entries &

RunlID status priority elapsed MPI OMP version created_at finished_at y host job_id
faad53 normal 28.81 1 1 5hago 5hago localhost 1607 Ty

I
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Parameter Set

/home/oacis/oacis/public/Result_development/5625a5533939360088030000/5625a7c8343

About Runs Analyses Plot

Select “line plot”

Plot on (1=200, v=2, r

A

|
o1, _nit=100, t_measure=300) T
R X-Axis: “rho”

Plot type  line plot ;
X-Axis  rho + Y-Axis | flow 3 Series vy ¢| Add Line Plot

Irrelevant parameters:
010 v rho () p O t_init () t_measure

flow

\ Y-Axis: “flow”
'\

Click

Data saved in DB are plotted.

) log scale on x axis
) log scale ony axis

rho
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Checking the results
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About Runs Analyses Plot
Plot on (1=200, v=4, rh0=0.7, p=0.1, t_init=1000, t_measuer=300) Select “scatter plot”
Plottype | cratter nint IZ’ |
X-AXis  hn Vv | Y-Axis Vv |Result fqw v
Irrelevant parameterls::| ‘[L . | —_—

X-Axis: “rho”
Y-Axis: “v”
Result: “flow”

I:‘ | |:|v D rho D P I:' t_init|:| t_measuer

5.0

Click

b= .
g scale on y axis

Data points are plotted.

=

Result range :
0 0.22

T01 0.2 0.3 0.4 0‘.'5 0.6 0.7 0.8 0.9

rho

I
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About Runs Analyses Plot

Plot on (I=200, v=4, rho=0.7, p=0.1, t_init=1000, t_measuer=300)

Plottype  cratter nint Vv |

X-AXiS  hn v |Y-Axis v v |Result flow v | Add Scatter Plot

Irrelevant parameters:

:‘ | I:I v I:’ rho I:‘ p I:‘ t_init I:I t_measuer

5.0

Ll L ]
Result
Bo22
[l
0.11
L L ]
|
Ho
> L] L

0.5 0.6 0.7

0.1 0.2 03 0.4 0.8 0.9

rho

i

Each plot has its own URL.

X-Axis
rho

Y-Axis
v

Result
flow

URL
http://192.168.99.100:3000/parameter_sets/561dfaad35633¢

Actionv

show data in json

download svg
delete plot

You can download SVG file.

—~——

data point, you’ll go to a

RIKEN ADVANCED INSTITUTE FOR COMPUTATIONAL SCIENCE
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About Runs Analyses Plot

owe: . ”
Plot on (I=200, v=4, rho=0.7, p=0.1, t_init=1000 t nan= Select “figure viewer

Plottype  figiire viewer v

X-AXiS  hn v ‘Y-Axis - V |Result tr5ffic nne v‘ Add Figure Viewer
-

Irrelevant parametex

D | D v D rho D p D t_init D t_measuer

X-Axis: “rho”
Y-Axis: “v”
esult: “traffic.png”

451 . Click
/i
3.5
T A magnified image is
s )
> 30 “ displayed by mouse-over.
25 Double-click leads you to
o the ParameterSet page.
1.54 )
1.04- et
0.1 0.2 0.3

rho
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&4 If you have time:---
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 Open documentation page
—There 1s a |link on the upper-right corner.

e Run simulation with rho=0.0
—The simulator will fail.

« Try other sample simulators.

I
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[optional] Another samples
R SN ——

« https://github. com/yohm/sim power mean sampling

— J. Torok, Y. Murase, H. -H. Jo et al., “What Big Data tells: Sampling
the social network by communication channels” , Phys.Rev. E(2016)

docker exec -it -u oacis my_oacis bash -I

(in the container)

git clone https://github.com/yohm/sim_power_mean_sampling.git
sim_power_mean_sampling/install.sh

Create ParameterSets with various alpha and beta for "NetworkSamplingTunedFQ0" simulator,
and see how the assortativity of the sampled network depends on these parameters.
alpha =1[0.6, 0.8, 1.0], beta =[-2.0,-1.0, 0.0, 1.0, 2.0]

aaaaa
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https://github.com/yohm/sim_power_mean_sampling

[optional]sample 2
B N —

courtesy of T. Shimada

 https://github. com/yohm/sim _eos_model

— T.Shimada “A universal transition in the robustness of evolving
open systems” Sci. Rep. 4: 4082 (2014).

docker exec -it -u oacis my_oacis bash -
(in the container)
git clone https://github.com/yohm/sim_eos_model.git
sim_eos_model/install.sh
Run "EOS_model" simulator for m=[3,5,7,9,11,13,15,17,19,21,23],
and see that "Divergence Speed" is positive only for 5<=m <= 17.

To see a clear transition,
set "t" to a much bigger value than the default value.

m

I
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3923212/

loptional] sample 3

« https://github. com/yohm/dynamical graph model
— Y. Murase et al., “A simple model for skewed species—lifetime
distributions”, New J. Phys. (2010)

docker exec -it -u oacis my_oacis bash -I
(in the container)
git clone https://github.com/yohm/dynamical_graph_model.git

dynamical_graph_model/install.sh
Run "DynamicalGraphModel" simulator with the default parameters,
and see how the lifetime distribution looks like.

10°
102}

101}
>
2
T o
g 100}
o
4
&=

107}

102}

103 L L L
10° 10! 102 10° 104

lifetime
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https://github.com/yohm/dynamical_graph_model

&3  Stopping O0ACIS

——— ——————————

e From the terminal QE’
—stopping OACIS oy

docker stop -t 60 my_oacis

—restarting OACIS

docker start my_oacis

— logging 1n to the container

H user
docker exec -it -u oacis my_oacis bash -

—removing the container

docker stop my_oacis; docker rm -v my_oacis

I
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Conclusion

« [nstallation of Docker and OACIS
 hands—-on of simulation execution by OACIS
—selecting the Simulator
—creating ParameterSets and Runs
— accessing the results

e output files
* plots

= |n the next hands—-on
we wWill 1nstruct how to implement YOUR simulator
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