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1.1) Research Goal

AN B~ W W W \}

~N N O &

15



The goal of the GUI development in openDIEL research project is to develop a fully
functional GUI to help create openDIEL modules and run projects using openDIEL.

1.2) openDIEL
1.2.1) What is openDIEL?

The open Distributive Interoperable Executive Library (openDIEL) is a parallel
workflow framework. The openDIEL's general purpose at the moment is to run
multiple loosely-coupled software together in parallel while providing a useful
library of communications functions for data transfer between software. By
providing a workflow engine with multiple options which are covered in detail
by the examples in the APPLICATIONS directory, the openDIEL allows the
user to control the way in which software is run. To run in the openDIEL, the
software must be converted to openDIEL "modules," which entails some slight
changes to source code (done by the included modMaker script), compiling as
a library, and linking at runtime.

1.2.2) How to use openDIEL?

There are a number of steps that the user needs to take to use openDIEL.
1. Create a driver program in C

Create a makefile

Create modules to be ran

Create workflow.cfg file

Execute mpirun (calculate number of processes)

el

OpenDIEL’s main component in this entire process is the configuration file.
The configuration file has two main sections; The module section and workflow
section. The user defines the function modules and schedules its workflow in an
input file. The user would then need to determine the number of processes to
run the modules. The number of processes can be determined by examining the
size of each module and the workflow section. For each workflow group it is
the number of processes plus the size of the largest module in each order. Once
the number of processes have been determined, the modules are now ready to
be ran. These are the steps it takes to run modules using openDIEL. This process
can also vary depending on the type of modules the user would like to run. There
are some different steps to take for automatic vs managed modules.

1.2.3) Problem with openDIEL

These steps can be extremely tedious. Running modules using openDIEL is not
user friendly.

2) Method

2.1) GUI

2.1.1) What is a GUI



A GUI is a Graphical User Interface. A graphical user interface is primarily used to
help with computer operations by providing visual indicators. Buttons and drop down
menus are much easier to navigate through compared to the terminal. Even the file
manager system on all operating systems is an example of a GUL

o} = =
S Wl O O -
Desktop  Documents Downloads INC junk LIB Music

[m Desktop
D Documents al al -i al W
; opendiel opendiel- Pictures Public snap Templates
<, Downloads gui-2019
dd Music q%L
[  Pictures j

. Videos test.py
'm  Videos

Trash

Docume...

B o

iPhone

-+

Other Locations

2.1.2) Use of the GUI
The GUI will be used in place of running commands inside the terminal. The
GUI will help the user create modules and workflow as well as calculate the
number of mpi processes.

2.1.3) How to create GUI

To create the GUI, a python GUI programming toolkit called Tkinter was used.
Tkinter is included with python and the most commonly used python GUI
programming toolkit. Tkinter is easy to learn and extremely accessible. Tkinter
is also cross platform and very stable. However, the user must be familiar with
python to utilize Tkinter. Tkinter is based around widgets and object oriented
programming. Each widget is inherited from the widget class. Here is an
example of widgets in Tkinter.
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Quit ‘

The user could use the entry box widgets to enter information and then proceed
to save the information. In similar fashion, different widgets were used to help
create module, workflow, and configuration files for the openDIEL GUI.

2.1.4) Functionality of GUI

Step one in using the GUI is to create modules or load existing modules to be
ran. Within the modules there a number of different attributes that the user

must enter.

lelcome | Module Spel:xfmatxmwnﬂ(f‘lou Machine Learning | LIGGGHTS | Save | Launch

e
Module Type Automatic
Library Type | Static _Dunamic
Module Name MODULE-1

Path To Library

TInput Arguments .. /hell:
Boundary Point:

Size 5
Copie:

Processes Per C
Threads Per Pro

Split Directory HELLOIC

Save Module

Saved Modules

MODULE-1 Edit
MODULE-2 Edit
MODULE-3 Edit
MODULE-4 Edit

MODULE-S  Edit |

:1TupleSerwe Edit

Load Existing Modules

Load fifth

Load last ‘




They will then proceed to the workflow section and add their created modules
to groups. Once the user is done creating their groups they can add different
dependencies as well as number of iterations.

Helcone | Module Specification | Workflow | Machine Learning | LIGGGHTS | Save | Launch |

Load Horkflow from File New Group
Group Nane

Modules to run
Tterations
Dependencies

Save Group

Once the modules and workflow section has been created the user can save their
work and wuse the button widget to create the configuration file.

Helcone | Module Specification | Workflow | Machine Learning | LIGGGHTS | Save | Launch |
CFG File Name [uorkflowAM.ofel
Create Configuration File

tuple_space_size = 1:
runber_of_gpu = 1z

nodules =
MODULE-1 =
function = "MODULE-1":
args =

"(', . /helloiexe’ )"

size = 5;

splitdir = "HELLOIC":

Libtupe = "static’;
HODULE-2 =

Function = "MODULE-2":

args =

"Cperl' ",

“iscriptp.pl')”
)
size =

splitdir = "PERL":

Libtupe = "static’:
HODULE-3 =

Function = "MODULE-3":




After all these steps their modules are ready to be run. The user can launch their
job and that is the end to the process. The mpirun command will be called and
the number of mpi processes will be determined behind the scenes. This process
using buttons and entry widgets makes creating jobs for openDIEL extremely
simple.

2.1.5) Problems with current GUI (Tkinter)
However, Tkinter is not the perfect solution. Stylistically, Tkinter is not the most
visually appealing and laying out widgets in an attractive manner can prove to
be difficult. However, there was a solution to that problem.

2.2) Kivy
2.2.1) What is Kivy?

Kivy is an open source Python framework for rapid development of applications
that make use of innovative user interface. Kivy can work across different kinds
of platform such as Android, I0S, IpadOS, Windows, Linux, MacOS. Since its
graphics engine is built over OpenGL ES 2, which uses a modern and fast
graphics pipeline, it is GPU accelerated.

2.2.2) Why Kivy?
Kivy makes laying out widgets simple because it has its own design language.
It also fits with mobile app development without needing to modify code.
Moreover, kivy’s toolkit comes with more than 20 widgets. All of them are
highly extensible. Most of them are written in C using Cython and tested with
a regression test.

2.2.3) How to install Kivy?

There are many ways to install Kivy. However, anaconda 3 is the recommended
way. To Dbegin with, install anaconda 3 from their website.
https://www.anaconda.com/distribution/. There are two ways to install
anaconda 3, one of them is through the command line and the other way is
through the application. Both of them work fine, but installing through the
command line is recommended.

After installing anaconda 3, there is a certain version of python that must be
installed on the computer. Open the terminal and type “python —version”. If
the python version is 3.7 it means anaconda 3 was installed successfully.

Furthermore, in the command line type “conda install -c conda-forge kivy”. It
takes some time to fully install it. Then, enjoy your time with kivy.

2.2.4) How KIVY works?

In order to use Kivy, users need to become familiar with python. Then the user
must learn how to use the kivy language. Kivy can also automatically format



widgets that are suitable for all platforms. However, Kivy needs a special
language to define the layout which allows logic to be kept separate from the
presentation. It is called the kv language. Kv language allows users to create
widget trees in a declarative way. It binds widget properties to each other or to
call back in a natural manner. Kv language is a language used to give the syntax
of the kivy program a better view by representing all the elements in the
program like classes, the other classes it is inheriting, widgets, and their
properties and configurations. It is much more clear and understandable which
means using the kv language makes your code much more clear and organized.
However, it is not always used (if the program is of very few lines) but it is a
good approach to understand how things work in kivy.
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The above figures show the kivy code of the “module tab”. From the figure, it is shown
that the page is divided into two parts. The left consists of several columns that show
different kinds of details and data of the module. There are text input boxes, labels for
the heading, buttons for browse and saving the changes of the module. On the right
side, it will list all the modules of the configuration file after clicking the “ Load
Existing Module” button

3) Result

3.1) How we use Kivy?

The application has seven tabs which consist of many different applications. First, the
“Welcome” tab, which is also the first tab the user sees once they run the application.
In this tab, it will briefly described how the application works and how to use it.



Module Workflow Machine Learning{H[efe{e] shES Save Launch

Welcome to OpenDIEL ..\,

TENNEGSSEE
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Hello! This is an "Introduction" about how to use the OpenDIEL GUI! This tab will give you a break down about
what you will need to enter into each tab.

First, in the "Module" tab, you can create module. Before, creating the module, you first need to choose its library
type, decide its name and the driver its used. You may store any input arguments to be placed in modules
later,such as the path to a file, or a system command. You may also give the arguments a keyword name, which
will be used in the next tab to identify them. If you choose "A utomatic" mode, you will not be able to define the
name of each module youhave created, or its library type, as this mode is meant for executable files and serial
code. Alternatively, in "Managed" mode, you can define the m odule names, and library types, as well as
maintain any Automatic modules, but you must include the path to the uncompiled codes you wish to use for
the others. Once you have defined the information in each entry box(module execution mode, module size, nam
e of split directory, these are transversable through the directional keys), you will be able to create the module
by clicking t he New Module button. For the "Input Arguments" entry box, instead of having to type out every
path, you can simply double-click the buttons towards the lower left side to add your created arguments. This
can be done for many modules after just one storage !.

Next, in the "Workflow" tab, you can define the order your code will run in groups. Options for each group also
include the number of iterations it will have (1 by default, must be at least 1), and what other groups it is
dependant on being finished before it starts running. (Requires the tuple-space size to be at least 1 in the
previous tab, it is 1 by default so do not worry) Once you are satisfied with these options for a group, you can
click the "New Group" button to save the group. Once you have made enough groups, clicking the "Create Set"
button will place these groups into a set!(The number of times a set is run is also an option!). Repeat this
process until you have made enouagh sets(Current Limit is 4, so be careful.), and vour workflow file is ready to be

MOREHOUSE

COLLEGE  A3smss o

The second tab is the “Module” tab. In the module tab, new modules are created or old
modules can be loaded. Before creating the module, users need to choose the library
and module type. After, the user must enter the input arguments, size and split directory
and of course the module name. After inserting the above data, save the module using
the save module button. The saved modules will appear on the right side of the
application which is under the “saved modules” section. If you choose “Automatic”
mode, you can not define the name of the module that you created. In the “Managed”
mode, users can define module name and library type, also you can decide the path.
After loading the modules, users can make changes on it as well.
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Workflow

New Module

Module Type Managed

Library Type Static

Module Name MODULE-0

Launch

VERLEEEETGTE LIGGGHTS Save

Saved Modules

Automatic MODULE-0

Dynamic
ielTupleServer

Path to Library
Browse...
Path to Include
Browse...

Input Arguments ../helloiexe

Boundary Points

Size

Copies

Process Per Copies

Threads Per Process

Number of GPUs

Split Directory HELLOI
Save Module

Save as Module File

Load Existing Modules

The third tab is the “Workflow” tab and defines the order that the groups run in. The
number of iterations must be at least 1 and the user can set dependencies for groups.
Save the groups and the configuration file can now be created. You can also load
workflow from your own configuration file by clicking the “Load Workflow from File”

button.
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m Module Workflow Machine Learning i (efe]e] sy i Save Launch

Available Groups
Hel P New Group

tuple_group Edit Add Dependency -
uple_group

G N
gl Edit Add Dependency roup Name

ielTupleServer, MODULE-0
Modules to run

Iterations

Dependencies

Available Modules

MODULE-0 Save Group

ielTupleServer

Load Workflow from File

In the sixth tab, properly named the “Save” tab, the configuration file is created using
the data in the previous tab and saved in the current directory.
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Module Workflow Machine Learnint¥ i[e{ef{e{y §gss Save Launch Quit
test.cfg
CFG File Name

Create Configuration File

tuple_space_size = 1;
number_of_gpu = 1;

modules =
MODULE-0 =
{
size=2;

splitdir = "HELLOI";
function = "MODULE-0";
args =

"../helloiexe"
I
libtype = "static",
%
ielTupleServer =

{
function = "ielTupleServer",
args =

(

)i
libtype = "static",

Finally, users can go to the “Launch” tab and launch their openDIEL job. First, a driver
needs to be chosen by clicking the “Change Driver Path”. Users can also use the
dynamic one. The users need to choose the output directory location; the default
directory will be the current directory. The user can now launch their job by clicking
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the “Launch” job button and the result will be displayed in the text box.

Welcome

Current Driver Path: ./driver
Change Driver Path

Display Attribute Info

Current Job: /home/user1/opendiel-gui-2019/KIVY/test.cfg

copies: 1

libtype: static

size: 1

args: python tmp.py
function: MODULE-0
module_type: automatic

4) Conclusion

Machine Learning LIGGGHTS

Defined Workflow

/home/user1/opendiel-gui-2019/KIVY/test
Output Directory Name

Output Directory Location Browse...

Launch Job

Initializing the executive...

Initializing the executive...

Initializing the executive...

Initialized module 0 with 1 core(s) and 1 copy/copies.
Initialized module 1 with 1 core(s) and 1 copy/copies.
Warning: Unused rank

|IEL-Module-Start : Rank[0] Namel[iel TupleServer]

0: Server fulfilled 0 requests

|IEL-Module-End : Rank[0] NamelielTupleServer] Status([0]
Module Exit Status: No error

IEL-Module-Start : Rank[1] Name[MODULE-0]

Hello Omar

IEL-Module-End : Rank[1] Name[MODULE-0] Status[0]
Module Exit Status: No error

Most Idle Time: Process 1 0.000304 seconds (65.223373%).
Earliest End Time: Process 2 time = 0.000287 seconds.
Latest End Time:  Process 1 time = 0.041062 seconds.

Although many functionalities of the GUI work properly there are a few details that can be
updated. For example, it would prove useful to allow users to access the openDIEL source
code so that they could run the different examples. A new interface to the grid engine,
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running liggghts on kivy, and adding more search methods to the grid engine such as
Population Based Training with configuration file interface are just some things that can be
improved in the GUI. There were some troubles in formatting the configuration files during
the beginning of the project. The function for writing to the .cfg file needed some
modification. In addition, more functionality was added to the GUI increase the ease of use.
Minor details that made a big difference in usability. Creating a GUI to run modules on
openDIEL was successful.
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