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Programmers often need to work with
unfamiliar code written by other programmers




Programmers now also need to work with
unfamiliar code written by Als




Working with unfamiliar code is challenging

Hard-to-Answer Questions about Code (LaToza and Myers, PLATEAU’ 10)
Questions Programmers Ask During Software Evolution Tasks (Sillito et al., FSE’14)

? What is the purpose of

this code?
? What code could have

caused this behavior?
? Which type represents
this domain concept?
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Can Als also help programmers understand
the unfamiliar code written by others?

. This code loads a 3D
mesh of a bunny, computes
vertex normals ...
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Hypothesis: Carefully designed Al assistant
helps programmers work with unfamiliar code
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Spoiler: Al can help users working with unfamiliar code
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Hypothesis: Carefully designed Al assistant
helps programmers work with unfamiliar code

open3d_task.py

Clearall O

.data.DemoCropPointCl
.io.read_point_cloud(

.utility.VerbosityContextManager(
.utility.VerbositylLevel.Debug)
.array(
.cluster_dbscan(

.max()
point cloud {
.get_cmap( ent") (
[ 1

.colors .utility.Vector3dVector(

.data.BunnyMesh()

.io.read_triangle_mesh(
.compute_vertex_normals()
.transform( [

here do | move byl

,
2 1)
.translate([ = 2 1)
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: In-IDE

open3d_task.py 3 X

open3d_task.py > ...
Clearall O open3d

__main__":
.data.DemoCropPointCl
.i0.read_point_cloud(

.utility.VerbosityContextManager(
.utility.VerbositylLevel.Debug)
.array/(
.cluster_dbscan(

.max()
(f"point cloud has {
.get_cmap("Accent") (
[ 1
.colors .utility.Vector3dVector(

.data.BunnyMesh()
.io.read_triangle_mesh(
.compute_vertex_normals()
.transform([[

Where do | move by

.translate([ - . 1)
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LLM-based plugin for code understanding
: Context-aware

[0, 1, 0,
[0, 0, 1,
[0, 0, .data.BunnyMesh()

@ bunny_mesh.translate([2.5, 2.1, Code Context ~iangle_mesh(
1wormals()

.utility.Vector3dVector(

.transform( [

The transform function applies a transformation

matrix to the bunny mesh, which in this case flips it

along the x-axis. The translate function then .translate(

moves the bunny mesh to the specified coordinates

(2.5, 2.1, 1.2) in the global coordinate system. -visualization.read_selection_pol

User Query )
How can | rotate bunny?i .crop_point_cloud( )
.paint_uniform_color([1, 1,

®0A 3 & AlExplanation -- VISUAL -- Ln 24, Col 1 (207 selected) Spaces:4 UTF-8 LF {§ Python 3.9.6 64-bit & &’

In the context of the following code,
f ode coniext I Userauer Y
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LLM-based plugin for code understanding
: Prompt-less

Code Context

.utility.VerbosityContextManager(
.utility.VerbositylLevel.Debug)
.array/(
.cluster_dbscan
{© Al Overview Embed A
@ This code this code clusters points in a point . ) "ma)r(f )
cloud using the DBSCAN algorithm with a JurRRll s (I
o . . ) . N .get_cmap("Accent") (
specifi P t-l I 3 “ [ ]
; rompt-iess Inquiry

points| .colors .utility.Vector3dVector(

Explain more

APl Concept Usage .data.BunnyMesh()
about

.i0.read_triangle_mesh(
.compute_vertex_normals()
.transform(

P/ease ,OI’OV/O’e an COde examp/e Extracted from the
mainly showing the usage of the following API calls: . code context
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LLM-based plugin for code understanding

open3d_task.py 3 X

open3d_task.py > ...
Clearall O open3d

numpy

__main__":
.data.DemoCropPointCl
.io.read_point_cloud(

.utility.VerbosityContextManager(
.utility.VerbositylLevel.Debug)
.array/(
.cluster_dbscan(

.max()
(f"point cloud has {
.get_cmap("Accent") (
[ 1

.colors .utility.Vector3dVector(

.data.BunnyMesh()
.io0.read_triangle_mesh(

.compute_vertex_normals()

.transform([[-1, 0,

Where do | move bul

.translate([ - . 1)
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.data.DemoCropPointCl
.i0.read_point_cloud(

.utility.VerbosityContextManager(
.utility.VerbositylLevel.Debug)
.array(
.cluster_dbscan(

.max()
(f"point cloud has {
.get_cmap("Accent") (

[ ]
.colors .utility.Vector3dVector(

.data.BunnyMesh()
.10.read_triangle_mesh(

.compute_vertex_normals()

.transform( [ , 0,

Where do | move bul

.translate( [ . . 1)
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LLM-based plugin for code understanding

open3d_task.py 3 X

open3d_task.py > ...
Clearall O | open3d

L/

__main__":
.data.DemoCropPointCl
.i0.read_point_cloud(

.utility.VerbosityContextManager(
.utility.VerbositylLevel.Debug)
.array(
.cluster_dbscan(

.max()
(f"point cloud has {
.get_cmap("Accent") (
[ 1
.colors .utility.Vector3dVector(

.data.BunnyMesh()
.i0.read_triangle_mesh(

.compute_vertex_normals()

.transform( [ g

Where do | move bul

.translate( [ - . 1)
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Study design: Web Search vs. GILT

G max:20mins Quantitative Data
| éﬁé E if Task completion time
% “K"  Data visualization 3 P

{“"K_a‘y } Y (bokeh) Task completion rate

‘ ' @ In-depth understanding level

& max: 20 mins
32 Participants

¢ iy a-
| &7  Qualitative Data
16 Students s f 3D Rendering

16 Professionals ol 3 (open3d) ﬂ User telemetry data

## Open-ended responses
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Example Sub-task: 3D Rendering (Open3D)

Task completion time Task completion rate

Subtask 2: “Make the bunny sit upright on the chair”

%/ In-depth understanding level

bunny_mesh.transform([(-1, @, 0, 0], (@, 1, @, 0], Q2: What transformation does the 4x4 matrix do in the
following code (i.e., what will happen to the bunny)?

e, 0, 1, @], [0, @, 0, 1]])
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GILT enhances users’ ability to complete tasks

Control: domain experience, programming experience, familiarity with Al tools
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The usage and benefits differ between
students vs. professionals

Control: domain experience, programming experience, familiarity with Al tools

/ Completion \ Completion
Rate: Rate:
Professionals Students
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The way participants interact with GILT varies
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. Prompt - context highlighted
. Prompt - context highlighted
. Prompt - context highlighted
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Prompt - conversation histo
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. Prompt
| Overview

Prompt-less - summary
Prompt-less - usage example
Prompt-less - summary
Prompt-less - concept

Prompt-less - summary

. P-Context . P-Followup
1| B-API B B-Concept  [Jjj B-Usage

” ‘.....‘
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an LLM to

open3d._task

GILT enhances users’ ability to complete tasks

Control: domain experience, programming experience, familiarity with Al tools

Help with Code understanding

The usage and benefits differ between
students vs. professionals

Completion Understanding Control: domain experience, programming experience, familiarity with Al tools

Time (s) Level

@a

open3d_task.py
Clearall O Completion Completion
ate: Rate:
Professionals Students
0 40

Y _main__":
.data.DemoCropPointCl
.io.read_point_cloud(

.utility.VerbosityContextManager(
.utility.VerbositylLevel.Debug)

.array(
.cluster_dbscan(

— 3 ep ‘ The way participants interact with GILT varies Study Artifacts
.get_cmap(

[ ] et T " - o EEEE
X l [ Prompt
.colors .utility.Vector3dVector( I Prompt - context highlighted
[ 'm Em Prompt - context highlighted
St B
e

'0)
atistically significant U statistically significant

Prompt - context highlighted
.data.BunnyMesh() | Prompt - conversation history
K X E
.io0.read_triangle_mesh(
BN

.compute_vertex_normals() L . O N H EN B EEEEN mm
.transform([[-1, o, 0, 0],
K - Prompt-less - summary
» 1, 0, = EEm [l Prompt-less - usage example

Prompt-less - summary
Prompt-less - concept
Prompt-less - summary

Where do | move by !
» 0, 0, 111)
| Prompt P-Context | P-Followsp
.translate( ) | overview [ B-API B-Concept I B-Usage
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