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Static Code Generation

Static Code

def add(a, b):
return a +=

b
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LLM-Based code generation relies on static code
representations rather than modeling
execution at run time



Sequential Iterative Refinement
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EG-CFG: Incremental
Line-by-Line
Generation.
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def add(a,b):

def add(a,b): P P ﬁ;@
c=a-+b
return ¢ J

Sequential Iterative
Refinement (prev. slide)

def add(a,b):
C=a+b

c=a+b
return c




Rich Execution Feedback
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# Function:

def first_non_repeating_character(s):

char_count = {}
for char in s:

char_count [char] = char_count.get(char, 0) + 1
for char in s:

if char_count [char] == 1:

return char

return None

# Invocation: first_non_repeating character("aabc")
# Execution Trace:

s = ’aabc’, char_count = {}

char = ’¢’ -> char_count = {’a’: 2, ’b’: 1, ’¢’: 1}
char = ’b’ -> count = 1 -> return ’b’

# Function:

def first_non_repeating_character(s):

char_count = {}
for char in s:

char_count [char] = char_count.get(char, 0) + 1
for char in s:

if char_count [char] == 2:

return char

return None

# Invocation: first_non_repeating_character("aabc")
# Execution Trace:

s = ’aabc’, char_count = {}

char = ¢’ -> char_count = {’a’: 2, ’b’: 1, ‘¢’: 1}
char = ’a’ -> count = 2 -> return ’a’

def add(a,b):
c=a+b

def add(a,b):
4_

C = a b

return c




Classifier Free Guidance (CFG)

(2) Extract Execution
Feedback
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Extra Conditioning Baseline Agent
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def add(a,b): \

(4) Contrast (CFG)
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def add(a,b):
c=a+b




Native Parallelism

Multiple agents are
running in parallel

Each agent uses a different
configuration, exploring
diverse reasoning paths

c=a+b

Together, creating a diverse
set of candidate solutions @ <=,

“W \-? def add(a,b):

c=a+b
return c




SOTA Code Generation Results

MBPP and the much more challenging Extended Testing MBPP-ET
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SOTA Code Generation Results

HumanEval and the much more challenging Extended Testing HumanEval-ET
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SOTA Code Generation Results
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SOTA Code Generation Results

DS-1000: Challenging Data Science Problems
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Thank You!

Line-by-Line Rich Execution Feedback Classifier Free Guidance (CFG)
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(4) Contrast (CFG)

def add(a,b):

e

def add(a,b):
c=a+b

K—) def add(a,b):
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““ def add(a,b):

c=a+b
return c
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