Non-Research Tips for Information
Science Researchers (Summer 2024)

Apr 10, 2024
Week 1: Introduction and Review of Fundamental Concepts
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Yusuke Matsui Koya Narumi Yuki Koyama Jun Kato
(UTokyo) (Keio Univ.) (AIST) (AIST)




Yusuke Matsui

Lecturer (Assistant Professor), the University of Tokyo, Japan
€9 http://yusukematsui.me ¥ @utokyo bunny O @matsui528

v Computer vision, Data structure, Machine learning
v" Vector database
v" ML-enhanced DS

Handle as a 256-bit SIMD register: uint8x16x2_t
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Koya Narumi

Associate Professor, Keio University, Japan
€9 https://narumi.me/ % @koya_ narumi

v" Digital Fabrication
v Shape-changing Interfaces
v" Human-Computer Interaction

I © ISSEY MIYAKE Inc.

Self-healing Ul Inkjet 4D Print TYPE-X by ISSEY MIYAKE
[Narumi+, UIST 18] [Narumi & Koyama-+, SIGGRAPH 23]  [Paris Fashion Week 24]



Yuki Koyama

Senior Researcher, AIST, Japan / Technical Advisor, Graphinica, Inc., Japan
€ https://koyama.xyz ¥ @bravery O @yuki-koyama

v Computer graphics (and Anime production)
v" Human-computer interaction
v" Human-in-the-loop design optimization

Suggestions
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Design suggestion Interactive design optimization Advanced image editing
[Koyama+, UIST 2022] [Koyama+, SIGGRAPH 2020] [Koyama+, CGF 2018] [/
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The topic that | will cover in this course: 3DCG illustrations

Good illustrations help people better understand your research!!
3DCG is sometimes an effective technique for this purpose.

cmu.edu/~kmcrane/Projects/Other/lllustgatingGeometrkpf

N . ..

Math concepts




The topic that | will cover in this course: 3DCG illustrations

Good illustrations help people better understand your research!!
3DCG is sometimes an effective technique for this purpose.

https://www.youtube.com/watch?v=Cd09lh2cXnc
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JU N KatO ;:L flying to Paris

Senior Researcher, AIST, Japan / Technical Advisor, Arch Inc, Japan
€ https://junkato.jp ¥ @junkato O @arcatdmz

v" Human-Computer Interaction
v" Creativity Support (“Toolsmith researcher” for
programmers, musicians, anime creators, etc.)

From lyric videos to lyric apps

"f3.js" for parametric device “Lyric app” dev framework Storyboarding tool “Griffith”
design [Kato+, ACM DIS '17] [Kato+, ACM CHI '23] [Kato+, ACM CHI 24 (to appean)]



People are Programmers BHc#8/r  BBEEnglish

Junkato.j
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HCI research in the wild, why not?

S[UTFIRETEICIR > TVE LA, EICEHBREE - XIMRDHERC. 2023FZ kIR F Uz, HCI
Advent Calendar 2023 [C9 CICHH > CVBEBZHH BN SER cEBHHECEVLWCWVWE T, HCI i

\ | hope to have my talks in June that are 1) more practical (web, cloud, CI/CD) and 2) more strategic
L. (how to getinvolved in the international research community). See you then!



https://blog.junkato.jp/ja

Study

Research

» Reading papers
» Proposing methods
» Coding

» Writing papers

> Etc...

e.g., Attending tutorials

=3

Lectures

e.g., Parallel Computing

oV

Discussion
e.g., Visiting labs



Research

» Reading papers
» Proposing methods
» Coding

» Writing papers

> Etc...

Study
e.g., Attending tutorials %

Lectures

e.g., Parallel Computing

Discussion
e.g., Visiting labs

Important but not taught knowledge

e.g., writing pseudo code, creating a demo video, and managing a research community

» Our target! “Non-research tips”

» By mastering these skills, you can focus more on your research itselfm



Information

> Dates: Wednesday, 2nd period (10:25 - 12:10)

> Location: Faculty of Engineering Bldg. 2 #244 (This room)

> Style: The lecture will be held in-person. No streaming is available.
> (Japanese materials may also be distributed.)

Assessment

» Plan: Mid-term and/or final reports
> Additionally, those interested (or all participants) may conduct a final
presentation (Detalils are not decided yet)
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Schedule

Date (2024)

Contents Presented by

Week 1, Apr 10

Week 2, Apr 17

Week 3, Apr 24
Week 4, May 1
Week 5, May 8
Week 6, May 22

Week 7, May 29

Week 8, June 5
Week 9, June 12

Week 10, June 19

Week 11, June 26
Week 12, July 3
Week 13, July 10

Introduction. Review of fundamental concepts  Yusuke, Koya, Yuki, Jun

Equations and pseudo-codes Yusuke Matsui

Presentation Koya Narumi

Tables and plots Yusuke Matsui

Figures Koya Narumi

Videos Koya Narumi

Invited Talk 1 Dr. Yoshiaki Bando (AIST)
Invited Talk 2 Prof. Katie Seaborn (Tokyo Tech)
GitHub in depth Yusuke Matsui
Agtomgtiop of research and research Jun Kato

dissemination (Web, Cloud, CI/CD)

Research community Jun Kato

3DCG illustrations Yuki Koyama

Final presentations -

12



Prerequisites

The Missing Semester of Your CS Education
» Short lecture series at MIT
v' https://missing.csail.mit.edu/
» Similar concept to us
v" Fundamental technical tools
v" Shell, command-ling, git, ...
» Translated into several languages
v Matsui took charge of the translation into
Japanese
> Be sure to read it in advance
» Today's lecture
v" (1) Review of important concepts of MS
v (2) Some more knowledge for UT students

BN | UhERlE | XTAHUWRE | English | JE@RE

The Missing Semester of Your CS
Education

Classes teach you all about advanced topics within CS, from operating systems

to machine learning, but there’s one critical subject that’s rarely covered, and is

instead left to students to figure out on their own: proficiency with their tools.
We’ll teach you how to master the command-line, use a powerful text editor,

use fancy features of version control systems, and much more!

Students spend hundreds of hours using these tools over the course of their
education (and thousands over their career), so it makes sense to make the
experience as fluid and frictionless as possible. Mastering these tools not only
enables you to spend less time on figuring out how to bend your tools to your
will, but it also lets you solve problems that would previously seem impossibly

complex.

Read about the motivation behind this class.

Schedule

- 1/13/20: Course overview + the shell

- 1/14/20: Shell Tools and Scripting
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| - 1/15/20: Editors (Vim)

- 1/16/20: Data Wrangling
- 1/21/20: Comman d-line Environmen: t
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https://missing.csail.mit.edu/

Website

» https://non-research-tips.github.io/2024.html

» We'll upload all materials

» Cancellations, administrative notices, etc., will be announced here

non-research-tips

Summer 2024

Q

4840-1055: Non-Research Tips for Information
Science Researchers / 1§ B A W S AEBIEOE
(Summer 2024)

This lecture is offered at the Graduate School of Information Science and Technology, Department of
Information and Communication Engineering, the University of Tokyo. This lecture is tailored for

graduate students majoring in information science.

News

+  March 19: The website is now online.

Overview

We will teach various skills that are not directly related to the research itself but are essential to advance

research activities. These skills include writing pseudo code, creating a demo video, and managing a

14


https://non-research-tips.github.io/2024.html

Agenda

Git / GitHub (basic usage)

Make

Docker / Singularity

Markdown (and structured text description)
Notebook environment

LaTeX / Overleaf

Mental model for computation 5
SSH + server coding |
UTokyo services

VVVVYVYYVYYVYYY

» You should be familiar with them
> If you don’t know any of them, study on your own.

There are several online resources available
> | will not cover them in detail in class.




Agenda

Git / GitHub (basic usage)

Make

Docker / Singularity

Markdown (and structured text description)
Notebook environment

LaTeX / Overleaf

Mental model for computation o
SSH + server coding |
UTokyo services

VVVVYVYYVYYVYYY

» You should be familiar with them
> If you don’t know any of them, study on your own.

There are several online resources available
> | will not cover them in detail in class.




Git / GitHub
> Git

v Command for version control: $ git add xxx.py
» GitHub

v" Narrow sense: Webservice to host repositories
v Advanced usage: Week 9

v" Similar services: Bitbucket, GitLab, ... [~ .. .
» What you need to know
v" Backup your code
O git add & commit & push
O You MUST backup your codes!
v" Collaborations - ==
O fork & pull requests & review

nanopq

resdthedocsyam

nnnnnnnnnnnn




Git / GitHub

» Resources (English)
v Pro Git: https://qgit-scm.com/book/en/v2
v’ Learn Git @GitKraken: https://www.qgitkraken.com/learn/git

» Resources (Japanese)
v GitHub Lecture by Prof. Hiroshi Watanabe
https://github.com/kaityo256/github
v B BE, AN FRGIH/GitHub BRARE Y 7 b U T
FEDT-8 2", FEFRFL, 2024
https.//www.kspub.co.|p/book/detail/5352199.html

> The easiest way: Ask your friends!

18


https://git-scm.com/book/en/v2
https://www.gitkraken.com/learn/git
https://github.com/kaityo256/github
https://www.kspub.co.jp/book/detail/5352199.html
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» You should be familiar with them
> If you don’t know any of them, study on your own.

There are several online resources available
> | will not cover them in detail in class.




Make

> General purpose workflow description (not just compiling c/c++)

» Manual: https://www.gnu.org/software/make/manual/make.html

» Makefile highlights:
v What users can (should) do
v The order of operations

» The only tool everyone can understand

—

v < cmake? Bazel? Meson?

» Can be used for general purposes

GNU make

Next: Overview of make, Previous: (dir), Up: (dir) [Contents][Index]

GNU make

This file documents the GNU make utility, which determines automatically which pieces of a large
program need to be recompiled, and issues the commands to recompile them.

This is Edition 0.77, last updated 26 February 2023, of The GNU Make Manual, for GNU make version
441

Copyright © 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2002,
2003, 2004, 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018,
2019, 2020, 2021, 2022, 2023 Free Software Foundation, Inc

Permission is granted to copy, distribute and/or modify this document under the terms of the
GNU Free Documentation License, Version 1.3 or any later version published by the Free
Software Foundation; with no Invariant Sections, with the Front-Cover Texts being “A GNU
Manual,” and with the Back-Cover Texts as in (a) below. A copy of the license is included in the
section entitled “GNU Free Documentation License.”

(a) The FSF’s Back-Cover Text is: “You have the freedom to copy and modify this GNU manual.
Buying copies from the FSF supports it in developing GNU and promoting software freedom.”

Table of Contents

1 Overview of make
1.1 How to Read This Manual
1.2 Problems and Bugs

2 An Introduction to Makefiles
2.1 What a Rule Looks Like
2.2 A Simple Makefile

20


https://www.gnu.org/software/make/manual/make.html
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Docker / Singularity

Markdown (and structured text description)
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» You should be familiar with them
> If you don’t know any of them, study on your own.

There are several online resources available
> | will not cover them in detail in class.




|

[ 1] |
T O C e r
Docker / ®
https://www.docker.com/ja-jp/company/newsroom/media-resources/

» A de facto standard tool for virtualization (container)

» In modern software engineering
v" One would like to perfectly use the same runtime environment
even 1 month later, by different OS, by different hardware
v" Virtualization is the only option; Docker won the VM war

» In research
v Reproducibility is the key
v Docker provides the easiest way to reproduce your results

» Docker desktop is freely available for academic purpose

v Not free for a big company. Be careful!
22



/ Singularity

> tldr; Docker for HPC
» The default option for ABCl is Singularity

b R A

Physical Hardware Layer ] L Physical Hardware Layer J [\ Physical Hardware Layer J
General VM General Container HPC Container
eg ESXi eg Docker Singularity

Source: Greg Kurtzer keynote at HPC Advisory Council 2017 @ Stanford

https://sylabs.io/docs/

23


http://www.hpcadvisorycouncil.com/events/2017/stanford-workshop/pdf/GMKurtzer_Singularity_Keynote_Tuesday_02072017.pdf#43

Agenda

Git / GitHub (basic usage)

Make

Docker / Singularity

Markdown (and structured text description)
Notebook environment

LaTeX / Overleaf

Mental model for computation
SSH + server coding
UTokyo services

VVVVYVYYVYYVYYVYY

» You should be familiar with them
> If you don’t know any of them, study on your own.

There are several online resources available
> | will not cover them in detail in class.




Markdown (and structured text description)

# This is H1l title

## This is H2 title
usual text

- list item 1
- list item 2
- list item 3

this is [link](https://www.google.com)

README.md

Render

-)

This is H1 title

This is H2 title

» Programmable (version-controrable), structured text
» Computers like Markdown; easily reusable for later purposes

v’ e.g., convert to tex, pdf, html, etc...

» Structured texts are important to communicate with others

25



Markdown (and structured text description)

» Advanced usage for GitHub markdown
v' Copy & paste images
v Diagrams
v Equations
v Alerts

26


https://docs.github.com/en/get-started/writing-on-github/getting-started-with-writing-and-formatting-on-github/basic-writing-and-formatting-syntax#uploading-assets
https://docs.github.com/en/get-started/writing-on-github/working-with-advanced-formatting/creating-diagrams
https://docs.github.com/en/get-started/writing-on-github/working-with-advanced-formatting/writing-mathematical-expressions
https://docs.github.com/en/get-started/writing-on-github/getting-started-with-writing-and-formatting-on-github/basic-writing-and-formatting-syntax#alerts

Markdown (and structured text description)
» Recommend: write google-doc and MS word as if it's markdown

If you use "header” properly, the

. : . - listitem 2
Use a list functionality - listitem 3
to create a list o
this is link

Don’t make a header by

changing the font size!

index is constructed properly &,/
\ %
This is H1 title
This is H1 title
This is H2 title This is H2 title
usual text
- list item 1]

Don’t change the “visual” thing.

The text should be structured.

This is H1 title (%8°

This 1s H2 title
usual text

m list item 1

m list item 2

m list tem 3

» Don't add “spaces”

» Don't create your own bullets

Why bad? It's hard to

maintain by others!
27



Agenda

Git / GitHub (basic usage)

Make

Docker / Singularity

Markdown (and structured text description)
Notebook environment

LaTeX / Overleaf

Mental model for computation o
SSH + server coding |
UTokyo services
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» You should be familiar with them
> If you don’t know any of them, study on your own.

There are several online resources available
> | will not cover them in detail in class.




Notebook environment

Colaboratory A& D€

I7AIL B/E TR BA S2HIL YL ANLT

BR
,,,,,,,,
F—H AT
ZOROUY—2

a1

|+ woys>

B 6 ¢

+3-F +FF2h RS4TC3E~ B v ~

Colab\&KDZE

(#1#8) Gemini APl Z it L < 720

» Generate a Gemini API key
« Talk to Gemini with the Speech-to-Text AP|

« Gemini API: Quickstart with Python
» Gemini APl code sample

» Compare Gemini with ChatGPT

* More notebooks

I TIC Colab Z LK ZHEUDBER. TOBBTA >F507 1 TRT—JIL. EFenicd— FOBER
R ORIy BEDWTTELIZE .

[5]

Colab & (&

Colab (IEX&#R [Colaboratory] ) Tl TS ET Python &k, EATTEHET. UTOREEERT

- Ju pyter Untitled Last Checkpoint: 27 seconds ago

File Edit WView Run Kernel Settings Help
B+ XTO O » m C » cCode v JupyterLab [J

import numpy as np

I [2]: print("hogehoge™)

l hogehoge

Python 3 (ipykernel) @]

S
I+

Trusted

+

A

Google Colaboratory

Jupyter notebook

» Some people may argue that notebooks are not useful
> However, it's beneficial to at least understand what a notebook is

29



Notebook environment

» Python interactive mode: sometimes useful (not .ipynb, but .py)
> Version-controrable (for source codes only)

= Interactive-1 X m ---

| X Clear Al D Restart --- B base (Python 3.9.18)

import numpy as Connected to base (Python 3.9.18)

/ import numpy as np

v/ print(“hoge™)

hoge

30



Notebook environment
> AWS SageMaker Studio Labs (Amazon’s counterpart of Google Colab)

& Amazon SageMaker Studio Lab  File Edit View Run Kernel Git Tabs Settings Help

+ ¢ ¢ | [ Getting Started.ipynb X | E aaa.py % %
o, B+ X0 0O » ® Cc » Mrkdownv O # default:Python O
&

B / sagemaker-studiolab-

notebooks / Getting Started with Amazon SageMaker Studio Lab

¢ O &

Name - Last Modified
B images 2 years ago
= @ asapy 2 years ago Welcome to your SageMaker Studio Lab project
- [A] Getting St... 2 years ago
*, Your SageMaker Studio Lab project is a notebook development environment with 15 GB of persistent storage and access to a CPU or GPU

runtime. Everything about your project is automatically saved (notebooks, source code files, datasets, Git repos you have cloned, Conda
environments, JupyterLab extensions, etc.) so each time you launch your project you can pick up where you left off. SageMaker Studio Lab is

based on the open-source JupyterLab, so you can take advantage of open-source Jupyter extensions in your project.

Running Python code

This Getting Started document is a Jupyter notebook. Notebooks enable you to combine live code, equations, Markdown, images, visualizations,
and other content into a single document that you can share with other people.

To run the following Python code, select the cell with a click, and then type Shift-Enter on your keyboard or click the play button in the
notebook toolbar at the top of the document.

[ ]: a=1a
b = 28
c=a+bh

print(a, b, c)

31



Agenda

Git / GitHub (basic usage)

Make

Docker / Singularity

Markdown (and structured text description)
Notebook environment

LaTeX / Overleaf

Mental model for computation o
SSH + server coding |
UTokyo services

VVVVYVYVYYVYYVYYY

» You should be familiar with them
> If you don’t know any of them, study on your own.

There are several online resources available
> | will not cover them in detail in class.




LaTeX / Overleaf

» You must use LaTeX. Overleaf is a popular tool for collaborative writing
git or github. You must do it!

» You can back up data b

icassp2022 Cab Review @ submit ‘D) History [T] Layout ~

= img

I |EEEbib.bst

I main.tex

A121 We first describé

relevant approach.

Download

&

# Share
[y
assp2022

o9C B1I Q

Editor

¢ Chat

w Share

(,4_?\3‘3 Review

£ Recompile

@ Submit

D History m Layout

. G &k Ry [
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o B ! .
i . - . N e T[1] T[2 T[35]  Tr256] 11 el el s
& refs.bib 123  Given a query vector, S\bv{g} ‘\in ‘mathbb{R} Re=b DRI = o TRy
Find the datah hot mindmi ) }_n \}_{n=11AN$ be $N$ $D$-dimensional database 7 (== w25 [l Ts]
] spl:onf.sty to find the database vector that minimizes t 2] Copy Project $\bvix}_n \in ‘mathbb{R}ADS 32-Dir fleat M\
Euclidean distance: $\Wert “bwi{g} - “bw{xl_n B VAEID AR AmE e Tl P TR T i
| 1 1A i i )
can find this vector using a simple linear s| @& Word Count EEEr, SRETGE Wi G, stk e Fssit mosurc [OONRETSS| IO
<o b1 . d atabase vector that minimizes the (squared) ) B . ) ) )
presents two problems. First, we need at N $\vert \bvi byt Vert_2A25. W @) ADC (K = 256) () ADC with 128-bit SIMD register (¢ Proposed: ADC with 128x2-bit SIMD registers on ARM
bits of memory space to store the database v| Sync CHEE £ ér N V‘fq} B \_W‘x}_n \WiERR = Fig. 1: C: 308 of e distance (ADC) lookup
bit floats). This cost is prohibitive if the VRSETP WETIE & TS TiNEEy S L6 o
: wo problems. First, we need at least $32NDS
large, such as when $N=10/9% and $D=100%. Se| __ a ! R Given an input vector, x € B, let us define a vector  hardware that can efficiently perform the same arithmetic
computational complexity is $O(ND)S, which i p> 7 SPEEE G SErE die dREEe vrEmre (SR d- quantizer, @ : RY < (1, K}, as follows: operation on multiple clements. The problem is that the:
' This cost is prohibitive if the database is _ . 2 n SIMD repister is small (typically 128 or 256 bits). Thus, we
sTow. p Qx) = e —eallz M) st modify the algosithm 1o fully employ it. The 4-bit PQ
. s when $N=1049% and $D=100$. Second, the -K) achieves an approximate but fast PO via the SIMD regisier.
. . complexity is $0(ND)S, which is practically Here, {ex}, C RP provides eodewords, whieh are typi We next describe the 4-bit PQ. Recall that T is a K-
125 textbf{Product Quantization}~\citef{tpami_\ o cally ercated by running k-means clustering over (he training  dimensional vector. Thus, T is represented by a K-length

~ File outline

Introduction

traditional vector quantization (VQ)~‘\cite{a
As PQ 1s a straightforward extension of VQ,
this section for simplicity. We then extend

Compiler

[ pdfLaTex

ct Quantization}~\citef{tpami_jegouz0ll}: To
lory issue, the de facto approach is to compress
: vector by PO~‘\cite{tpami_jegou2011}, where a

it into sub-vectors, each guantized by

dataset, Note that K is the number of codewords, With @, a
D-dimensional vector is quantized into a short code (integer)
ke, which can be represented by only logy K bits, Here, K is
usually sct o 256, 50 that each code takes log, 266 = 8 bits
=1 B (unsigned char). Given k, we can lossy-reconstruct the
ariginal vector, x, by fetehing the codeword, e,

We apply (@ for cach datshase vector, x,,, which resulls
in the quantized codes, [kn}Y |, where ky = Q(xq) €

array with floating points (32K bits total). Under the typical
setting, K = 256, the total memory cost of T is 8,192 bits;
hence, we cannot load it using the STMD register. Hence, we
apply a drastic approximation:
* Set K = 16 so that each code takes only log, 16 = 1
bits. This explains the “4-bit” aspect of PQ.

+ Apply a scalar quantization for each element in T, so

Proposed approach TaX Live version [2020 (Legacy) | |ector quantization (vg)-\citefassp_aray1984}. {1,2,...,K}. Here, we discard the original database vee- that each element is represenied by an 8-bil unsigned
C . to PQ at the end of ‘Sref{sec:proposed}. e ——— ;i ahtF d o P di Sl {xnm_\-’“"ﬂ'““f“si“""'y {ka}ily- Compared with char.
onnection to exi raightforward extension of VQ, we discuss ‘I:\‘:jungmnj ml:“\’“l.mm!n?l:sm A2N D bits, the quantized Ry this, we obtain anew look-up table, Ts € {1, 26615
i - I . fes require only NV log, . Py . .
~ Evaluation Main document ‘ main.tex - ‘ for simplicity. We then extend the discussion bh’:"ﬂ o {M ‘:ﬁlz i 5 sl e fromn the quan. Using this table, we can replace the Eg. (3) as follows:
Comparison wi end of \Srefisec:propesed. tzed codes, (2L, A siaightforward spproach i 1o re- Nt~ xal3 ~ lla 1§ ~ S Tomenlial), €4)
0mparison wi... . construct all veclors, €, , Gk, , . . . , O, and um a linear scan,
Spell check \ English v \ where f is the reconstruction of an unsigned char to float,
t vector, $\bvi{x}\in\mathbb{R}*D$, let us which is trivial. This table is represented by an array of 16
- 5 i signed chars, which is 128 bits total and can be loaded onto
or quantizer, 30:\mathbb{R}4D \to ‘{1, \dots ion (ADC) [11. Let us define a K -dimensional ' 05IEn -
Dictionary Edit auantizer. $Q:\ LA W Wl Wi, vector, T B, whose k-th element is defined us follows: e SIMD register. Because cach code, ky, is reprascated by

Auto-complete

On

oS
on}

{x1) = \argmin_{k\in \{1, \dots, K\}} ‘Vert
\bv{c} k\Vert_242.

Tl = lla — exlfz @
We create T only once when given g. To approximae the
distance between o and x,., we look up T by k., as the key:

w_ W w_ _ owE e an

only 4 bils, we can load 16 elements (e.£., k) W kyg) al once.
Using the shulTle operation, we canrun the table lookup inside:
the SIMD) register in parallel, as shown in b. Then, we
store the result in another SIMD register. This approach is
fast because the SIMD-register lookup is much faster than a
memory lookup, and we can process 16 elements al once.

@ Chat
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Git / GitHub (basic usage)

Make

Docker / Singularity

Markdown (and structured text description)
Notebook environment

LaTeX / Overleaf

Mental model for computation fv
SSH + server coding |
UTokyo services

VVYVYVYVYYVYYVYYVYY

» You should be familiar with them
> If you don’t know any of them, study on your own.

There are several online resources available
> | will not cover them in detail in class.




Mental model for computation

» Various mental models for computation
> It's important to carefully consider

v which model to use

v what tools to employ

My PC

Remote server
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Mental model for computation

» Various mental models for computation
> It's important to carefully consider

v which model to use

v what tools to employ

1= = SSh
= )
My PC

Code locally

via Docker?

Remote server
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Mental model for computation

» Various mental models for computation
> It's important to carefully consider

v which model to use

v what tools to employ

f=- ssh

— EEEE NN EEER

My PC Remote server

Code remotely

via vscode-remote-ssh?
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Mental model for computation

» Various mental models for computation
> It's important to carefully consider

v which model to use

v what tools to employ

Code remotely

/ Cloud

| GitHub Codespaces?

e

< ssh I__

My PC Remote server
Can be very cheap 38




Mental model for computation

» Various mental models for computation
> It's important to carefully consider

v which model to use

v what tools to employ

(== ssh SumetJObS |

My PC Remote server HPC Clusters

Code remotely

via vscode-remote-ssh?

Run remotely
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Git / GitHub (basic usage)

Make

Docker / Singularity

Markdown (and structured text description)
Notebook environment

LaTeX / Overleaf

Mental model for computation o
SSH + server coding |
UTokyo services
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» You should be familiar with them
> If you don’t know any of them, study on your own.

There are several online resources available
> | will not cover them in detail in class.




SSH + server coding

» You should be able to
v' code via GUI over ssh (vscode-remote-ssh, etc)

v' ssh, then code on terminal (®*® emacs, vim, nano, etc)
> DEMO

oy Remote Development using SSH 7| wmshmar

SETUP Getting started

GET STARTED The Visual Studio Code Remote - SSH extension allows you to open a remote folder on any remote Managing extensions

USER GUIDE machine, virtual machine, or container with a running SSH server and take full advantage of VS Code's Forwarding a port / creating
55H tunnel

COURCE CONTROL feature set. Once connected to a server, you can interact with files and folders anywhere on the remote

Opening a terminal on a

TERMINAL ﬁIeSyStem' remote host
GITHUB COPILOT No source code needs to be on your local machine to gain these benefits since the extension runs Debugging on the 55H host
commands and other extensions directly on the remote machine. 55H host-specific settings
LANGUAGES
Working with local tools
NODE.JS / 3
JAVASCRIPT Local 0OS Remote Machine / VM Known limitations
TYPESCRIPT Ry Common questions
VS Code VS Code Server GyErETh
PYTHON R Subscribe
LY Theme/Ul Extension SSH Tunnel Workspace Extension Terminal Processes S Ask questions
Ce+ Running Appli X Follow @code
eme/Ul Extensio nning Application

c# Th I|Ext ] Workspace Extension © Request features

SEEEETREE | s oo
DOCKER

B Watch videos
DATA SCIENCE
AZURE This lets VS Code provide a local-quality development experience - including full IntelliSense
REMOTE (completions), code navigation, and debugging - regardless of where your code is hosted.
Overview
SSH

https://code.visualstudio.com/docs/remote/ssh
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Git / GitHub (basic usage)
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Docker / Singularity

Markdown (and structured text description)
Notebook environment
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» You should be familiar with them
> If you don't know any of them, study on your own.

There are several online resources available
> | will not cover them in detail in class.




UTokyo services

> Several services are available. Check them!
» utelecon: https://utelecon.adm.u-tokyo.ac.jp/
» ECCS: https://www.ecc.u-tokyo.ac.jp/

UTokyo Microsoft License

I What is UTokyo Microsoft License?

Table of Contents

"UTokyo Microsoft License” provides M
The main features available are listed b

« Microsoft Office applications such
= Office for the web (web version of
« OneDrive: File storage

« Microsoft Forms: Form creation s

By signing in as a member of UTokyo,
possible with a regular Microsoft accoul
Microsoft account need to set up an ac

I Initial Setup Procedurs

UTokyo Account is required to use this
check "How to start using UTokyo Acco

UTokyo MATLAB Campus-Wide License

I Introduction

The University of Tokyo has introduced the software "MATLAB & " provided by MathWorks, and supports its
use on individual terminals, on shared terminals for education and research, and on the supercomputer
system & (in Japanese) provided by the Information Technology Center.

| About MATLAB

MATLAB & is a programming language and a numerical computation / computer algebra software devel-
oped for scientific and technical computing. MATLAB can be used for various purposes, including mathe-
matical processing of algebra, geometry and analysis, machine learning, statistical analysis, data visualiza-
tion, control simulation, and its implementation on hardware. Since the software can be operated using GUI
without writing a code, it can be easily introduced not only for research use in specialized fields such as en-
gineering and science, but also for basic education for beginners in programming, and data analysis in the
humanities and social sciences.

The University of Tokyo has a comprehensive license agreement that allows all students and all faculty
and staff members employed by the university to use the following functions from their individual de-
vices without additional costs. The number of functions provided may increase or decrease depending on
the university’s situation and the terms of the contract.

« Installing and using MATLAB
« Unlimited use of MATLAB Online

UTokyo Microsoft Azure Dev Tools for Teaching

I Overview

“Azure Dev Tools for Teaching” is software for developers offered by Microsoft for educational institutions.
Itis available at the University of Tokyo based on the contract of UTokyo Microsoft License. Users are re-
quired to comply with the terms by Microsoft.

I Scope of use

» The software can be used only for development purposes in education and research.
> It cannot be used for administrative or business purposes. Even for educational/research ac-
tivities, use for non-development purposes, such as for general PC use, is not permitted.

« Even for educational/research activities, it is not allowed if the use is considered as commercial
purpose.

« Students of the University of Tokyo are eligible to use this service. Faculty and staff members of
the University of Tokyo who are directly engaged in educational and research activities are also eligi-
ble to use this service.

> No matter which faculty or graduate school you belong to.

I Initial Procedure for Use

Table of Contents

Overview
Scope of use
Initial Procedure for Use

Others

In

Using the online version

stalling the software version

Access to MATLAB Online

Access to MATLAB Drive
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https://utelecon.adm.u-tokyo.ac.jp/
https://www.ecc.u-tokyo.ac.jp/

Schedule

Date (2024)

Contents Presented by

Weel-Apri10
Week 2, Apr 17

Week 3, Apr 24
Week 4, May 1
Week 5, May 8
Week 6, May 22

Week 7, May 29
Week 8, June 5
Week 9, June 12

Week 10, June 19

Week 11, June 26
Week 12, July 3
Week 13, July 10

Equations and pseudo-codes Yusuke Matsui

Presentation Koya Narumi

Tables and plots Yusuke Matsui

Figures Koya Narumi

Videos Koya Narumi

Invited Talk 1 Dr. Yoshiaki Bando (AIST)
Invited Talk 2 Prof. Katie Seaborn (Tokyo Tech)
GitHub in depth Yusuke Matsui
Agtomgtiop of research and research Jun Kato

dissemination (Web, Cloud, CI/CD)

Research community Jun Kato

3DCG illustrations Yuki Koyama

Final presentations -
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