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What is this lecture series?
Scientific workflows: Tools and Tips 4
%% Every 3rd Thursday ® 4-5 p.m. ® Webex

e One topic from the world of scientific workflows

e Material provided online
e |t you don’t want to miss a lecture subscribe to the mailing list

e For credit points: Send me a short message (Email or Webex)
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https://selinazitrone.github.io/tools_and_tips/
https://lists.fu-berlin.de/listinfo/toolsAndTips

Motivation

e Speed up repetitive tasks

e Learn new methods and languages

e Support debugging, documenting, refactoring, ...
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Al tools for programming

e Browser-based chat bots (ChatGPT, etc.)
e Web-tools for data analysis (Data analyst GPT, JuliusAl, ...)
e |DE-integrated Al tools (GitHub Copilot, Codium Al, ..))

Integrated tools

e know your project structure
e see your code and console output

e respond in context while coding
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Today
GitHub Copilot inside the IDE Positron

e How to use it

e Limitations and responsible use
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Let's get started

GitHub Copilot in Positron




GitHub Copilot

¢ Integrated and context-aware

e Standard tool for different
environments

e Free for academics with an
educational account

m See lecture website for guide
on how to get it
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https://selinazitrone.github.io/tools_and_tips/sessions/additional_material/07_ai_tools/get_copilot_step_by_step.html

Positron

DE

e Built by the same team behind

Studio
e Based on VS Code

e Complete GitHub Copilot

integration

(@ File Edit Selection View Go Run

e General-purpose data science %

® demoR X @ pl

Terminal  Help demoR - copilot_demo - Positron BEO04d0 - 0o X

< Q Search M RR451 £ copilot_ demo v

CONSOLE  TERMINAL  PROBLEMS@)  OUTPUT  PORTS  SPELLCHECKER €@
 CONSOLE

£ ~/Repos/Work/01_workshops/copilot_demo. c o v 4a
+ mean_temp %>%

+ ggplot(aes(

®
i
®
®
2
&
®
®

X 86 launchpad ®0A 1@ 27 Quartor 17.29.
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+ x = year,
+ y = temp_anomaly,
+  fill = ifelse(temp_anomaly >= @, "Positive”, "Negative")
+ o))+
+  geom bar(stat = "identity") +
+
scale_fill_manual(values = c("Positive” = "red", "Negative" = "blue")) +
+  labs(
+ title = "Annual Temperature Anomalies Relative to 187@-1900",
+ x = "Year",
+  y = "Temperature Anomaly (°C)"
> ouTune + o
p— +  custon_theme()
> quarto >

EXPLORER heme R 2 python_example.py 1 SSION  CONNECTIONS ~ HELP  VIEWER Ox
 OPEN EDITORS o - O 03 - v VARIBLES
X @ demoR @ demoR > Split Editor Right (Ctrl+») | 87 N~ €]
@ plot_themeR . Pom o [Al1] Split Editor Down R4S~
@ python_exa... 1
24 34 # Plot temperature anomalies in a barplot with negative and positive colors e
veorL. B f3 C B 35 mean_temp %>% N s e oLt
v github 36 geplot(aes( mean_temp [151 rows x 3 columns] <tbl_df>
¥ instructionsmd 37 X = year,  VALUES
@ demoR 38 y = temp_anomaly, reference_period  7.349012385029786 dbl
(BN o oo themer 39 i1l = ifelse(temp_anomaly >= 0, "Positive", "Negative")
- e  FUNCTIONS
@ python_example.... 1 )
[EnUEETE a1 geom_bar(stat = "identity") + custom_theme  function (base_size = 12, paper_color a
a2 scale_fill_manual(values = c("Positive” = "red", "Negative" = "blue")) +
43 Labs(
a4 title = "Annual Temperature Anomalies Relative to 1870-1900",
45 X = "Vear",
16 y = "Temperature Anomaly (°C)"
a7 + _ v riots
8 custom_theme() s} 0 @Fte 8 Ao D) ~ o- ©
a9
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Code auto-complete

COleOT pred|CTS WhaT you Wa nT TO fibonacci.R > & fibonacci
. fibonacci <- function(n) {
write based on
return(e)
} else if (n == 1) {
e Current code return(1)

} else {
return(fibonacci(n - 1) + fibonacci(n - 2))

e Open files

e Comments
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Get better suggestions

e Provide context

s Good comments and names for functions and variables

= Open other relevant files

e Adopt a good coding style
= GitHub Copilot will imitate your style

e Acceptance discipline
= Don't auto-accept everything

= Modify suggestions it needed
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Sidebar Chat
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(B File Edit Selection View Go Run Terminal Help

e Tell GitHub Copilot what to do -
with your code

dark gray text, Arial font, and top legend positioning.

Please explain this

® demo.R:34-49 ‘R R4.5.1

e Larger contexts and longer

> Used 1 reference

conversations

This code creates a bar plot showing temperature anomalies
(deviations from a historical baseline):

What it does:

)

. Creates the plot: Uses ggplot() with mean_temp

e Can see: files, console output,
project workspace

data, mapping year to x-axis and temp_anomaly to y-
axis
. Color coding: The fill aesthetic uses ifelse() to

~

assign colors based on whether the anomaly is positive
(warmer than baseline) or negative (cooler than
baseline)

. Bar geometry: geom_bar(stat = "identity") draws

w

bars where the height equals the actual temp_anomaly
values
. Manual colors: scale fill manual() sets red for

I~

positive anomalies and blue for negative ones

. Labels: Adds a descriptive title and axis labels
explaining the data represents deviations from the
1870-1900 reference period

. Custom styling: Applies your custom theme for
consistent appearance

w

®
i
®
®
@
%
®
8

o

Result: A visualization showing how each year's temperature
compares to the historical baseline, with warming years in
red and cooling years in blue, making climate trends easily
visible.

Cwv Claude Sonnet 4.5 « 1x

2 @ RA45.1 Consolesession & ® demo.R34-49
How can | change this visualisation to a line plot?

Ask~ & Claude Sonnet 4.5 v B

X 27 launchpad @ 0 A 1@ 27 Quarto: 1.7.29
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The default context

e Context is indicated at the top of the chat

e Default context: current file +

console output

e |t you highlight code, the highlighted code is added as

A File Edit Selection View Go Run

@New‘ = open ~ <
P

CHAT + O &

& GitHub Copilot Chat ~
Welcome to Positron

Assistant

Preview

Positron Assistant is an Al coding
companion designed to accelerate and
enhance your data science projects

The Positron Assistant User Guide
explains the possibilities and capabilitie:
of Positron Assistant.

Always verify results. Al assistants ca
sometimes produce incorrect code.

Click on or type @ to select a Chat
Participant.

Click on [ or type # to add context, fuch
as files to your chat.

Type / to use predefined comman

@ @R R457 Console session B

@ r_exampleR X

Add context (#), extensions (@), commands (/) #

Ask v Claude Sonnet 4.5 v B #

>

Pmainc ® P @ Launchpad ®0A 0  Quarto: 1.

Selina Bald

r_example.R - github-copilot-demo - Positron

B3 ~/Files_Selina/Repos/02_work;

cOoDQO - o x

Q search ~ R R45.1 github-copilot-demo v

@ r_exampleR M X

- (Y

@ r_example.R > (@ mean_annual_temp

You, 1 hour ago | 1 author (

1 library(tidyverse)

2 library(lterdatasampler)

3

4 source("plot_theme.R")

5

6 # Load North Temperate Lakes air temperature data

7 ntl_airtemp

8

9 # Calculate mean annual temperature from daily observations
10 mean_annual_temp <- ntl_airtemp %>%

11 group_by(year) %>%

12 summarize(mean_temp = mean(ave_air_temp_adjusted, na.rm =
13
PROBLEMS ~ OUTPUT  PORTS  CONSOLE  DEBUG CONSOLE -+ + -

s/github-copilot-demo

1878-06-09 1 13.3
1370 13.9

1870 15
1870-06-12 1870 14.4
1878-06-13 1878 13.9
1878-06-14 1878 17.5
3

187@-e6-15 1878 18.
i 55,141 more row
i Use “print(n =

6.32  C Initializing virtual environments Q  In11,Col21 Spaces:2 UTF-8 CRLF
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TRUE))
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The “Add context” button

e Add other files and folders as context with the “Add context” button

'@ File Edit Selectior] 1 O - o x
Search Tor Tles ang context to add to your reql¥st

@ New ™ 7 Open ™ E D Open Editors B github-copilot-demo ™

CHAT B3 Files & Folders... - ¢S X
[& Image from Clipboard Bee
& GItHU; C?pwlot;} m ennchon. Citrl + Alt + #
ositron As L~ =
eI @ Screenshot Window G
enhance you ® Problems.. e
. Symbals...
The Positrol @ Sy flons
explains the pe Interpreter Sessions... m_theme func... 50

of Posnvant masistatie,
q . Error:
Always verify results. Al assistants can :

sometimes produce incorrect code.
Unknown colour name: corns

talk ~ PLOTS
Cl|ck ?n or type @ to select a Chat S i T e & 0 @it E] Au
> Penguin Flipper Length vs Body Mass
R R 4.5.1 Console session /8% source("c:/Users/Selina_Use o Lt

r/Files_Selina/Repos/82_wor
kshops/github-copilot-
demo/functions/plot_theme.R
Ask > Claude Sonnet 4.5 ~ B ", echo = TRUE)

@ r_exampleR X Species

Add context (#), extensions (@), commands {,

% 20 29 o
Flippar Length imm}

s~ lihrarulaonlat2)
[l Launchpad @00 Quarte:1.632 Initializing virtual environments & In1Colt Spaces:2 UTF-& CRLF {r B8 2
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Use @, # or copy-paste

@workspace adds all files in the #file adds specific files to the
project context

Y R R 4.5.1 Console session /0 Y R R 4.5.1 Conscle session /G

@® r_exampleR X @ plot_theme.R @ python_example.py

@workspace What is this project about?‘ @ r_exampleR X

Ask v Claude Sonnet 4.5 B | want to use a similar theme as in
#file:plot_theme.R also in

#file:python_example.py . How do | do this

Ask ~  Claude Sonnet 4.5 ~ B

You can also copy paste images (e.g. screenshots) as context in the
chatbox
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Sidebar chat: prompt ideas

Overview of untamiliar scripts Review your own code

Y R R 4.5.1 Conscle session  /Q»

@® r_exampleR X

Summarize what this script does. What are
the inputs, outputs, and key steps?

Ask ~  Claude Sonnet 4.5 ~

@J R R 4.5.1 Conscle session /G

@ r_example.R X

Review this script for good practice and
reproducibility. List the top 5 issues by

B v priority and suggest fixes.

Ask v~ Claude Sonnet 4.5
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Sidebar chat: prompt ideas

Understand output (errors,
warnings, surprising results)

[L]J R R 4.5.1 Console session o)
@ r_example.R X
| ran this and got the output in the console.

What does it mean, what is the likely cause,
and what should | check next?

Ask ~  Claude Sonnet 4.5 ~ B

Write project-level documentation

draft

@ R R 4.5.1 Console session fO)

@ r_example.R X

@workspace Draft a README.md: project
‘purpose, how to run, dependencies, and a
brief description of each file.

Ask ~  Claude Sonnet 4.5 (S
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Advanced features

* Projectlevel instruction files
= Give instructions that apply to the whole project
m Special file in /.github/instructions.md

e Agents: Automate multi-step workflows (use with care)

Selina Baldauf // Al tools in programming

17



Limitations and risks

e Can suggest
» QOutdated functions and code
m Patterns that are common but not best practice
e GitHub Copilot has no understanding
e Predicts plausible code not necessarily correct code

» Code can be subtly wrong or inappropriate

e Risk of over-reliance
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Responsible use

Don't treat Al as an authority: review and double-check
Use version control as a safety net: review and trace changes

Privacy: Code, comments and console output may be shared with
model providers

= Beware if you have sensitive dafa
Check institutional and journal guidelines
Transparency: Disclose your use of Al tools

You are responsible for your scientific output
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Conclusion

e GitHub Copilot can be a great assistant

e Support but not replace
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Getting started

1. Get GitHub Copilot for free with your educational GitHub account
2. Install Positron

3. Setup GitHub Copilot in Positron

Check out the lecture website for all relevant information
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https://selinazitrone.github.io/tools_and_tips/sessions/15_github-copilot.html

Next lecture
Topic t.b.a.

% 15th January @ 4-5 p.m. ® Webex
/A Subscribe to the mailing list

@ For topic suggestions and/or feedback send me an emall
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https://lists.fu-berlin.de/listinfo/toolsAndTips
mailto:selina.baldauf@fu-berlin.de

Thanks for

Questions?

your attention :)

B rile Edit Selection View Go Run Terminal Help e treeR - copilot_demo - Positror
@ New~ P> Open~ < > Q Search v
L[} CHAT SR ) e @ treeR U @ SESSION ~ CONNECTIONS ~ HELP  VIEWER
> - tHh Oz > VARIABLES
o\ @ treeR v PLOTS
@ 1 Generate code (Ctrl+I), or select a language (Ctrl+k M)A_ L=l =
z‘i Start typing to dismiss or don't show this again.
Welcome to Positron Assistant
fr'P Preview
C Positron Assistant is an Al coding companion designed
® to accelerate and enhance your data science projects.
EB The Positron Assistant User Guide explains the
possibilities and capabilities of Positron Assistant.
Always verify results. Al assistants can sometimes
g produce incorrect code.
@ Click on or type @ to select a Chat
Participant.
@ Click on 2 or type # to add context, such
as files to your chat.
@ Type / to use predefined commands such
as /help. CONSOLE  TERMINAL  PROBLEMS  OUTPUT - x 00
@ ~ CONSOLE >
dlolslals | o® |k
vas o®
>
2 @ RA45.1 Consolesession o @ treeR X
@ Ask Assistant
g t 4.5 E ¢ ra .
P 0:00 / 0219 Y 1
N L T - N Ot -~ W " PEE g Lni Coll

Spaces: 2

Oa

@ R45.1

UTF-8

DQ0O o
B copilot demo
HI ¢
D =
crRiF {}rR 8 Q




