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Background

Recent advances in large language models (LLMs) are

transforming developers’ workflows. Developers can now ¢

prompt the LLMs with their requirements using natural
language, and then LLMs @ respond with generated code.

However, the quality of generated code is not guaranteed.

Developers must “& understand the code, ©
correctness, and ‘X modify it to integrate it into the existing

codebase.
Oo
’
_________ -

| F2. Program 1/

Reflection :

/ | WA1. Behavior :
Tracking |

: Validate & Modify

(3) Understand

,f W2. Emplrlcal

g Understandlng :

l Representat|on ,'Jf

-, validate its

F1. Multi-file

- - 7 . Assistance
[
Inform

N. Tang*, J. An*, M. Chen, A. Bansal, Y. Huang, C. McMillan, T. Li. “CodeGRITS: A Research
Toolkit for Developer Behavior and Eye Tracking in IDE.” ICSE-Demo 2024.

CodeGRITS - Gaze Recording & IDE Tracking System

Supports all JetBrains IDEs

IDE Interactions ™ & Eye Movements @

Learn mode: codegrits.qgithub.io/CodeGRITS

Pause/Resume Tracking

<ide_tracking>
<actions>

<action id="SaveAll" path="/src/Main.java" timestamp="1696214490354"/>

Main.java" timestamp="1696214496053"/>

' path="/src/Main.java" timestamp="1696214500296"/>
"/src/Main.java" timestamp="1696214513473"/>
in.java" timestamp="1696216129173"/>

' timestamp="1696217116236"/>

h="/src/ABC.java" timestamp="1696217122074"/>

line="3" path="/src/Main.java" timestamp="1696216429855"/>
line="3" path="/src/Main.java" timestamp="1696216430111"/>

<action id="RunClass" path="/src/
<action id="ToggleLineBreakpoint'
<action id="GotoDeclaration" path=
- - <action id="Debug" path="/src/Mai
Conflguratlon Trackers Data output <action id="NewClass" path="/src"
<action id="RenameElement" pat
. e </actions>
Functionnalities g IDE Tracker 3 Code/Console <typings>
. Archive <typing character="S" column="8"
Settlngs <typing character="y" column="9"
Stop </typings>
Pre-set Labels \ . <files>
@ Eye Tracker [ Tracking Data T e T
) TraCk’ng XML J <gaze timestamp="1696224370377">
<left_eye gaze_point_x="0.5338541
o pupil_diameter="2.48356
H Screen Screen <right_eye gaze_point_x="0.533854
Start TraCkIng (.) Recorder > Recordin pupil_diameter="2.7188
‘ " ) - — g <location column="25" line="2" pa
LJ <ast_structure token="println" ty:
Ser e e s e <level end="2:26" start="2:19
1 1 <level end="2:26" start="2:8
\_: Real'tlme Data API :_) <level end="2:42" start="2:8'
Ny ' <level end="2:43" start="2:8
<level end="3:5" start="1:43"
<level end="3:5" start="1:4"
<level end="4:1" start="0:0"
(: tttttttttttttttt
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</eye_tracking>

666666666" gaze_point_y="0.17407407407407408" gaze_validity="1.0"
62841796875" pupil_validity="1.0"/>

1666666666" gaze_point_y="0.17407407407407408" gaze_validity="1.0"
568115234375" pupil_validity="1.8"/>

th="/src/Main.java" x="820" y="150"/>

pe="IDENTIFIER">

" tag="Psildentifier:println"/>

' tag="PsiReferenceExpression:System.out.println"/>

' tag="PsiMethodCallExpression:System.out.println(&quot;Hello world!&quot;)"/>
' tag="PsiExpressionStatement"/>

' tag="PsiCodeBlock"/>

tag="PsiMethod:main"/>

tag="PsiClass:Main"/>

N. Tang*, M. Chen*, Z. Ning, A. Bansal, Y. Huang, C. McMillan, T. Li. “Developer Behaviors in
Validating and Repairing LLM-Generated Code Using IDE and Eye Tracking.” VL/HCC 2024.

Validate & Repair LLM-Generated Code

RQ1.
Perception and Strategies
of Developers

RQ2.
Effects of Code Provenance
Knowledge
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' 1\ Uncommon LLM Mistakes ? Can't Distinguish Code |

% . . . . . |
: | Focus Shift: Details to Structure \/ Better Validation & Repair
| . . I
¢« Switch Between Code & Prompts —. More Code Tracing !
| : : " '
i ¢+ Copilot for Comments ~/ Higher Cognitive Load |
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F-------- . W3. Improved Representation §-------- |
5 |
| |
: [ “Tree Representations Enabled Multi-Level and Syntax-Aware LLM Code Interactions.” } :
| |
| |

// Returns the element’s index if present in the array; otherwise, returns -1 » |
: publiz statzc int bian‘ySear‘ch(int’E] arrjt inttelementg { t ' InteraCt M/Ith LLM Through |
I Jnt left = 0, right = alr'r'ay.'Leng'th - 1; I

hile (left <= right) {
: int mid = 1ef3 + (right - left) / 2; :Feeet-u-a-l- :
I if (arr[mid] == element) return mid;
I if (arr[mid] < element) left = mid + 1; . I
I } |
I return -1; |
o A ﬁ |
| |
I ¥ & 1Method:binarySearch Compares the middle element with the |
1.1 Declaration target and updates the left and right
: b ;’ 1.2 While t poigter‘s. p : G :
| & 1.2.1 Declaration Tree I
| @ 122 0F [Compares] Tests whether the middle element :
2. [with] is the left-most target an -

I O L e . @ Representation !
|
| while (left <= right) { |
I int mid = left + (right - left) / 2; _ I
| « if (arr[mid] == element) { MUItl-Level I
I while (mid > 0 && arr[mid - 1] == element) { |
I mid--; - |
| y o Syntax-Aware |
I return mid; I
| |
| |
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Validate LLM Edits Individually

Address static and runtime errors

Package Migration

Scenario

Program Translation
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Syntax-Aware

Multi-Level Categorize & Aggregate Edits

Support validation at different levels of abstraction
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Eye Tracking Understanding
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‘ IDE Interactions & ‘ Coding Practice
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High-Level Insights

Observation: Frequently jump back
and forth between multiple files.

Suggestion: Use bookmarks or call
hierarchy for more efficient navigation.
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X Method Gap: Modeling transition from low-level to high-level insights
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: % Interface Gap: Conveying data-driven insights to developers
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http://codegrits.github.io/CodeGRITS

