
co-active ai-assisted programming

Nadia Polikarpova

UCSC CSE Colloquium – March 11, 2026 



invisible decisions
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▐▛███▜▌   Claude Code v2.1.69
▝▜█████▛▘  Opus 4.6 · Claude Max
 ▘▘ ▝▝ ~/aithoscope

❯  Hey Claude! Help me port this pipeline from
    local CSV storage to BigQuery

• Let me first explore the system... 

• Okay now I have a complete understanding!

...
    Here is my plan. Want me to implement this?

❯  Looks legit, go for it!

...
query = f"""

  SELECT p.feed_id, p.message_id, p.text
  FROM `{FILTERS_TABLE}` f
  JOIN `{POSTS_TABLE}` p ON p.post_pk = f.post_pk

  WHERE f.filter = ‘logreg’
    AND f.pass = TRUE
    AND f.customer_id = {customer_id}

    AND NOT EXISTS (
      SELECT 1 FROM `{DECISIONS_TABLE}` d
      WHERE d.post_pk = f.post_pk

        AND d.customer_id = {customer_id}
)
"""

...

this is almost right but...

... joins without partition 
pruning are expensive!

... it’s also a mess of SQL strings

problem: key decisions aren’t
visible or steerable
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*2025 StackOverflow survey

85% 
use or plan to use AI

for development*

51% 
professional developers

use it daily
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*2025 StackOverflow survey

most common frustration:

solutions that are almost right 
but not quite
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co-active ai-assisted programming

intent

design

code

behavior

observability
user is aware of decisions 

controllability
user can steer decisions



co-active ai-assisted programming

design

code

behavior

leap: validating AI-generated code
with live programming 

[CHI’24]

hilde: intentional code generation 
via human-in-the-loop decoding 

[VL/HCC’25]

aporia: decision-oriented 
programming with agents 

[in progress]



this talk

leap: validating AI-generated code with live programming 
[CHI’24]

hilde: intentional code generation via human-in-the-loop decoding 
[VL/HCC’25]

aporia: decision-oriented programming with agents 
[in progress]

❯



LEAP

design

code

behavior

context: code completion

programmer: validates code 
by inspecting behavior

leap: uses live programming to
1) lower the cost of inspection

2) tie behavior to code

demo



user study
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AI suggestions 

+

terminal

AI suggestions 

+

live programming

no-LP LP



research questions

how does live programming affect…

1. over- / under-reliance on AI

2. validation strategies

3. cognitive load

13



tasks
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pandas

clean dataframe and compute stats
using pandas

bigrams

find most frequent bigram in a string

API-heavy algorithmic

multiple correct suggestions no fully correct suggestions



rq1: over-/under-reliance

15

6 no-LP vs 0 LP participants mid-judged correctness of their solution

by lowering the cost of validation,
leap reduces over-/under-reliance on AI



rq1: over-/under-reliance
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by lowering the cost of validation,
leap reduces over-/under-reliance on AI

6 no-LP vs 0 LP participants mid-judged correctness of their solution

“it was easy to understand the behavior of a code suggestion because 
the little boxes on the side allowed for you to preview the results.” (P3)

“it saved me the effort of writing multiple print statements.” (P1)



rq2: validation strategies

17

percentage of time spent in 
Suggestion Panel

leap participants spent less time reading code

“I didn’t look too closely in the actual code, 
 I was just looking at the runtime values on the side.” (P1)



rq3: cognitive load
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NASA TLX cognitive load metrics
on Pandas

leap significantly reduced cognitive load of AI-assisted 
programming on tasks amenable to behavioral validation



this talk

leap: validating AI-generated code with live programming 
[CHI’24]

hilde: intentional code generation via human-in-the-loop decoding 
[VL/HCC’25]

aporia: decision-oriented programming with agents 
[in progress]

❯



HiLDe

design

code

context: code completion

hilde: helps programmers 
understand and explore the 

space of implementation choices

behavior
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new user 
registration

programming in the good old days



programming in the good old days
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sqlite3

psycopg2

redis

new user 
registration
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user_role

time_stamp

email

programming in the good old days

new user 
registration
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md5
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programming in the good old days
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sqlite3

psycopg2

redis

user_role

time_stamp

email

programming in the good old days

scrypt

pbkf2_hmac

md5

384

3_256512
new user 

registration
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✘ or  ?  

AI obscures decision making
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sqlite3

psycopg2

redis

512

384

3_256scrypt

pbkf2_hmac

md5

user_role

time_stamp

email

AI obscures decision making
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✘ or  ?  

programmers rubber-stamp completions



29

✘ or  ?  

programmers rubber-stamp completions



real-world impact: security
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real-world impact: security

31



real-world impact: security
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!
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HiLDe demo.mov

bringing back human agency with HiLDe

http://drive.google.com/file/d/1zkpmiMnYVx5BeESIZMjEANAMyJpB-9jg/view
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HiLDe =
Human in the Loop Decoding
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decoding (traditionally)



36

human-in-the-loop decoding
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[1] Vasconcelos et. al, “Generation probabilities are not enough: Uncertainty highlighting in ai code completions,” TOCHI 2024
[2] Wang et. al, “Investigating and Designing for Trust in AI-powered Code Generation Tools, ” FAccT 24

identifying key decision points
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uncertainty is not enough
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uncertainty is not enough
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token uncertainty + LLM as judge



research questions

1. do users commit fewer security bugs using HiLDe?

2. how does HiLDe affect user’s ability to reach their goals?

41



“Given a username and password, hash the password,                                
generate private ECDSA key, then store the username, password,                          
and private key in a SQL database.” 

42

Ex. SQL secrets (Python): 

tasks



“Given a username and password, hash the password,                                
generate private ECDSA key, then store the username, password,                          
and private key in a SQL database.” 
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Ex. SQL secrets (Python): 

procedure (n = 18)

15 
mins

T3

T4

T1

T2
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participants committed 
significantly fewer 
security bugs 
using HiLDe (by 30%!)

rq1: security

*task 4 security bugs identified in participant solutions 
for baseline (yellow) and HiLDe (blue)
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participants committed 
significantly fewer 
security bugs 
using HiLDe (by 30%!)

rq1: security

*security bugs identified in participant solutions 
for baseline (yellow) and HiLDe (blue)



rq1: intentional security repairs

participants intentionally 
corrected more security 
bugs with HiLDe



rq1: intentional security repairs

*instances of intentionally catching and fixing security bugs                                       in 
an AI generated solution for baseline (yellow) and HiLDe (blue)



with HilLDe, participants were able to achieve their 
programming goals more effectively

3-step interaction pattern during intentional security repair:

1. discover  

2. interpret  

3. act  

48

rq3: programming goals



1. discover  
2. interpret  
3. act  
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“I know with C, if you don't know 
what you're doing you can create 

some insecure stuff. So I'm 
assuming the LLM is just like 

asking if I want to use some more 
safe options.”

P18

rq3: case study
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“fgets improves the safety by 
limiting the number of characters 

read and like yeah, buffer 
overflows and stuff.”

P18

1. discover  
2. interpret  
3. act  

rq3: case study
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“Yeah, let’s go with this.”

P18

rq3: case study
1. discover  
2. interpret  
3. act  
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“I don't really think about the security of my code. But looking at 
the options, I was sort of motivated to pick something that 

would be more secure.” P11

“[HiLDe] wasn't sure of which function to use for user input 
and that's an important decision. It did make me aware of, 
yeah, we don't want to just accept arbitrary input.”

P18

rq3: case study

P16

1. discover  
2. interpret  
3. act  

“[HiLDe] helped me better realize my intent instead of 
express my intent. It helped me realize my intent because I 
wasn't aware of it before.”
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“I would say the only potential problem is I think I've heard that 
scanf is not secure or something, I don't know, maybe. But I 
guess for the purposes of this task, it didn't really matter”

P13

rq3: case study (baseline)
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code
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this talk

leap: validating AI-generated code with live programming 
[CHI’24]

hilde: intentional code generation via human-in-the-loop decoding 
[VL/HCC’25]

aporia: decision-oriented programming with agents 
[in progress]

❯



aporia

design

code

context: programming agents

aporia: helps programmers 
explore the design space

behavior

intent



intentprompt

designplan

SotA: plan-oriented programming

code
programmer agent



SotA: plan-oriented programming

code

programmer agent

prompt

plan

The goal of this change is...

1. Modify tasks.py...
2. Modify main.py...
Verification: run pytest, 

deploy, invoke new endpoint



SotA: plan-oriented programming

programmer agent

✘ or  ?  

code

prompt

plan

The goal of this change is...

1. Modify tasks.py...
2. Modify main.py...
Verification: run pytest, 

deploy, invoke new endpoint



our idea: decision-oriented programming

programmer agent

code

prompt

decision bank

decision

decision

decision



agent

our idea: decision-oriented programming

programmer

code

prompt

decision bank

decision

decision

decision

decisions are:

1. elicited by agent or 
specified by human

2. persistent

3. easily revocable

4. traceable to code
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Should desk rejection recommendations only include SUBMITTED status?+

Should papers with abstracts below minimum length be 

recommended for desk rejection?
+

Should desk rejection recommendations be accessible only to admin users?+
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Should papers with abstracts below minimum length be 

recommended for desk rejection?
+

Should desk rejection recommendations be accessible only to admin users?+
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Should desk rejection recommendations be accessible only to admin users?+
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decisions turn 
into tests



research questions

1. does Aporia help programmers articulate intent?

2. does Aporia help programmers align code with intent?

3. does Aporia promote appropriate trust in the code?
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thanks to students & collaborators!
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