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Agentic vs Non-Agentic Workflows

Non-agentic workflow (zero-shot): Agentic workflow:
Please type out an essay on topic X from Write an essay outline on topic X
start to finish in one go, without using
backspace. Do you need any web research?
Write a first draft.
Start

Consider what parts need revision or more research.

Revise your draft.

Thinking
/research

Revise

Finish

Screenshot from What's next for Al agentic workflows ft. Andrew Ng of Al Fund
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Agentic vs Non-Agentic Workflows

def incr_list(l: list):

"""Return list with elements incremented by 1. ExampleS from HumanEval* Dataset
>>> incr_list([1, 2, 31)

[2, 3, 4]

>>> incr_list([5, 3, 5, 2, 3, 3, 9, 0, 123]) |nput to the model is shown with a white

[6, 4, 6, 3, 4, 4, 10, 1, 124]
e background, and a successful model-generated

T — . )
A —— completion is shown in a yellow background.
def solution(lst):

"""Given a non-empty list of integers, return the sum of all of the odd elements
that are in even positions.

Examples

solution([5, 8, 7, 11) ==>12
solutionCL3, 3, 3, 3, 31) ==>9
solution([30, 13, 24, 321]) ==>0

return sum(1st[i] for i in range(@,len(lst)) if 1 % 2 == 0 and 1st[i] % 2 == 1)

*Evaluating Large Language Models Trained on Code, Chen et. al., 2021
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Agentic vs Non-Agentic Workflows

Coding benchmark (HumanEval)

© Zero-shot
® Reflection
® Tool Use
© Planning
® Multiagent
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[Thanks to Joaquin Dominguez and John Santerre for help with analysis.] Andrew Ng

Screenshot from What's next for Al agentic workflows ft. Andrew Ng of Al Fund
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Agentic vs Non-Agentic Workflows

Coding benchmark (HumanEval)

©® Zero-shot
® Reflection
® Tool Use
© Planning

| am a student to
conduct better coding

1. Submit code to the code

judger
2. Repair the code

.

[ ¥
\ Vaccordlng to the teagﬁs&

2\

9 B .

Code Pass Error Message J

Interactive Code
Repair

| am a teacher to teach

student coding

1. Check the bug report

2. Give the comprehensive
instruct to student

Explain

GPT-3.5 o
Zero-shot 0?9‘\ 5
(48%) A Q& '\OQ Qrbqgécéob
60 N Q QJ+ @(\Q D (‘\
PN & Vi &KS
GPT-4 (] 000 0 ®
Zero-shot
(67%)
40% 50% 60% 70% 80% 90% 100%
[Thanks to Joaquin Dominguez and John Santerre for help with analysis.] Andrew Ng

Image Credits: INTERVENOR : Prompting the Coding Ability of Large Language Models with the Interactive Chain of Repair, Wang et al., 2024
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Outline

e ReACT
e Self-Refine

e Reflexion
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ReAct

Example from HotPotQA
[Yang et. AL, 2018]

Q: To what team was the 2014 NBA Rookie of the Year traded in October 2016?
A: Chicago Bulls

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023
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ReAct

Example from HotPotQA
[Yang et. AL, 2018]

Paragraph B: Michael Carter-Williams

Michael Carter-Williams (born October 10, 1991) is an American professional
basketball player for the Charlotte Hornets of the National Basketball
Association (NBA). He was drafted 11th overall in the 2013 NBA draft by the
Philadelphia 76ers, after playing college basketball for the Syracuse Orange.
He was named NBA Rookie of the Year in 2014, and has also played for the
Milwaukee Bucks and Chicago Bulls.

Q: To what team was the 2014 NBA Rookie of the Year traded in October 2016?
A: Chicago Bulls

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023
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ReAct

Paragraph A: 2016-17 Chicago Bulls season

The 2016-17 Chicago Bulls season was the 51st season of the franchise in the
National Basketball Association (NBA). Former 2011 MVP and 2009 Rookie of
the Year Derrick Rose was traded from his hometown team to the New York
Knicks. This was the first season without Rose since the 2012-13 season.
Dwyane Wade, who played for the Miami Heat from 2003 to 2016, decided to
leave the Heat and sign with his hometown team, the Chicago Bulls. The Bulls
Example from HotPotQA traded Tony Snell to the Milwaukee Bucks for Michael Carter-Williams on

[Yang et. AL, 2018] October 17, 2016.

Paragraph B: Michael Carter-Williams

Michael Carter-Williams (born October 10, 1991) is an American professional
basketball player for the Charlotte Hornets of the National Basketball
Association (NBA). He was drafted 11th overall in the 2013 NBA draft by the
Philadelphia 76ers, after playing college basketball for the Syracuse Orange.
He was named NBA Rookie of the Year in 2014, and has also played for the
Milwaukee Bucks and Chicago Bulls.

Q: To what team was the 2014 NBA Rookie of the Year traded in October 2016?
A: Chicago Bulls

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023
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ReAct

- | (1) Hotspot QA |

Question: Aside from the Apple Remote, what other device
can control the program Apple Remote was originally

designed to interact with?
\.

r————{ (la) Standard

Answer: iPod )(

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023
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ReAct

- | (1) Hotspot QA |

Question: Aside from the Apple Remote, what other device
can control the program Apple Remote was originally

designed to interact with?
\.

r————{ (la) Standard _}____\

Answer: iPod )(
>/

A

/{ (1b) CoT (Reason Only) ]\

Thought: Let's think step
by step. Apple Remote was
originally designed to
interact with Apple TV.
Apple TV can be controlled
by iPhone, iPad, and iPod
Touch. So the answer is

iPhone, i1Pad, and iPod

Touch.

Answer: 1Phone, 1Pad, 1iPod

\?ouch

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023
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ReAct What if the model has access to a
R Search tool for searching over a

Question: Aside from the Apple Remote, what other device

can control the program Apple Remote was originally CO rpus Of documentS?

designed to interact with?

L.

r————{ (la) Standard _f____\

Answer: iPod )(
>/

p-

/{ (1b) CoT (Reason Only) b

Thought: Let's think step
by step. Apple Remote was
originally designed to
interact with Apple TV.
Apple TV can be controlled
by iPhone, iPad, and iPod
Touch. So the answer is

iPhone, i1Pad, and iPod

Touch.

Answer: 1Phone, 1Pad, 1iPod

\?ouch

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023
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ReAct What if the model has access to a
: (1) otepor oa | Search tool for searching over a

Question: Aside from the Apple Remote, what other device

can control the program Apple Remote was originally CO rpus Of documentS?

designed to interact with?

L.

r————{ (la) Standard _} N { (lc) Act-Only }_______\

Answer: iPod Act 1: Search[Apple Remote]
)(J Obs 1: The Apple Remote is a
remote control ..

p-

/{ (1b) CoT (Reason Only) b

Thought: Let's think step Act 2: Search[Front Row]

by step. Apple Remote was Obs 2: Could not find [Front

originally designed to Row]. Similar: ..

interact with Apple TV.

Apple TV can be controlled Act 3: Search[Front Row

by iPhone, iPad, and iPod (software) ]

Touch. Sc the answer is Obs 3: Front Row is a

iPhone, iPad, and iPod discontinued media center

Touch. software ..

Answer: iPhone, iPad, iPocd Act 4: Finish[J&5) )(
\ Touch € ),

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023
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ReACT

- | (1) Hotspot QA ]

Question: Aside from the Apple Remote, what other device

can control the program Apple Remote was originally

designed to interact with?
\.

Act 1: Search[Apple Remote]
Obs 1: The Apple Remote is a
remote control ..

Answer: iPod )(
\_ >/

/{ (1b) CoT (Reason Only) }\
Thought: Let's think step
by step. Apple Remote was
originally designed to
interact with Apple TV.
Apple TV can be controlled
by iPhone, iPad, and iPod
Touch. So the answer is

Act 2: Search|[Front Row]
Obs 2: Could not find [Front
Row]. Similar: ..

Act 3: Search|[Front Row
(software) ]

Obs 3: Front Row is a

iPhone, iPad, and iPod discontinued media center

Touch. software ..

Answer: 1Phone, 1Pad, 1iPod

Act 4: Finish[yes|]

\?ouch q

r————{ (la) Standard _} N { (lc) Act-Only }_______\

X

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023

LLMs: Introduction and Recent Advances

Consider an agent interacting with the environment.

Act:
* Define action space
* Search[query]
* Lookup [ keyword ]
* Finish [answer]
* Sample an action based on the question (and
the trajectory so far)
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Re Q CT Ve { (1d) ReAct (Reason + Act) } ~
Thought 1:

I need to search Apple Remote and find the
program it was originally designed to interact with.
Act 1: Search[Apple Remote]

- { (1) Hotspot QA ] Obs 1: The Apple Remote is a remote control introduced in
October 2005 by Apple .. ocriginally designed to control the
Question: Aside from the Apple Remote, what other device Front Row media center program ..

can control the program Apple Remote was originally
designed to interact with? Thought 2: Apple Remote was originally designed to control

\. the Front Row media center program. I need to search Front
Row next and find what other device can control it.

r____{ (1a) Standard J N { (lc) Act-Only }_______\ Act 2: Search[Front Row]

Act 1: Search[Apple Remote] Obs 2: Could not find [Front Row]. Similar: ['Front Row
Answer: 1Pod )( - PP . Seat to Earth', 'Front Row Motorsports',' FEront Row
Y ) Obs 1: The Apple Remote is a (software) ', ..]
remote control ..
/{ (1b) CoT (Reason Only) r\ Thought 3: Front Row is not found. I need to search Front
Thought: Let's think step Act 2: Search[Front Row ] Row (software) .
by step. Apple Remote was Obs 2: Could not find [Front Act 3: Search[E‘:r:OI:lt Row‘ (softm‘\rare) ] :
P p L Obs 3: Front Row is a discontinued media center software ..
originally designed to Row]. Similar:
B R S Thought 4: Front Row (software) is controlled by an Apple
Apple TV can be controlled Act 3: Search|[Front Row Remote or the keyboard function keys. So the answer is
by iPhone, iPad, and iPod (software) | keyboard function keys.
Touch. So the answer is Obs 3: Front Row is a Act 4: Finish[keyboard function keys ] ‘\//
iPhone, iPad, and iPod discontinued media center e /
Touch. software ..
Answer: iPhone, iPad, iPod
! ! Act 4: Finish[yes] X
\?ouch q V)

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023
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Fever

FEVER Prompts

Original Determine if there is Observation that SUPPORTS or REFUTES a Claim, or if
there is NOT ENOUGH INFORMATION.

Claim Nikolaj Coster-Waldau worked with the Fox Broadcasting Company.
Answer SUPPORTS

Claim Stranger Things is set in Bloomington, Indiana.

Answer REFUTES

Claim Beautiful reached number two on the Billboard Hot 100 in 2003.
Answer NOT ENOUGH INFO

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023
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ReACT

e ReAct is betterthan Act

Prompt Metho dﬂ HotpotQA | Fever | o

(EM) (Acc)  CoT responses contain more hallucinations that ReAct
Standard 28.7 57.1
CoT *Wei etal., 2022) 294 56.3 * ReAct makes more reasoning errors than CoT
COT—SC (Wang et al.| 20222) 33.4 60.4 * repetitively generates the previous though and actions
Act 25.7 58.9
ReAct 27.4 60.9 « ReAct’ssuccess is dependent on the search tool
CoT-SC — ReAct 34.2 64.6
ReAct— CoT-SC 35.1 62.0
Supervised SoTAE 67.5 89.5

PaLM-540B prompting results on HotpotQA and Fever

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023
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ReACT

learning = prompt learning = finetune

30
s 25
w Method
<020 B Standard
-+
Q15 B CoT
= B Act
+ 10 B ReAct

- IR

0

8b 62b 540b 8b 62b 540b

Size size

Scaling results for prompting and finetuning on HotPotQA with ReAct and baselines

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023
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Agentic Workflow Example: SWE-Bench

O Issue > ( @ Language Model J EL Unit Tests

data leak in GBDT due to warm J
start (This is about the non- Pre PR PostPR Tests

histogram-based version of... 11 Generated PR

join_struct_col
+20-12 HEEN
vstack_struct_col

() Codebase M sklearn
B sklearn/ D regs.txt (3 gradient_boosting.py
B examples/ [ setup.cfg 0O helper.py

O READMErst [ setup.py B utils B

9

dstack_struct_col

matrix_transform

LAY YA YA YA

euclidean_diff

1. Benchmark contains 2,294 task instances from 12 different repositories of popular Python packages

2. Supports automated testing based on test cases
* eachissue has associated tests
* associated tests that originally failed must pass after the patch
* all other tests must still pass

Image credits: http://www.swebench.com
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SWE-Agent uses ReACT

. (" A
SWE-agent Agent-Computer Interface E Computer
LM-‘friendIy command.s ‘_) 53 Terminal
</ Navigate repo P Search files
£ View files EFEditlines ) E= Filesystem
('@' LM Agent) B sklearn/
LM—friendly ) BB examples/
environment feedback ™ (3 README.rst
. _J

Image credits: http://www.swebench.com; SWE-agent: Agent-Computer Interfaces Enable Automated Software Engineering, 2024

.
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SWE-Agent* uses ReACT e s

« Specify response format

Demonstration
Full trajectory of a successful example

Issue statement
» Give reported issue description
* Instructions to resolve issue
High-level strategy tips

Thought & Action

Environment Response (collapsed)

Thought & Action

Environment Response

Thought & Action

Environment Response

s L (N N S N S

Submit

Patch File
diff --git a/src/sqlfluff/rules/L060.py
b/src/sqlfluff/rules/L0O60.py
—-—=- a/src/sqlfluff/rules/L060.py
+++ b/src/sqlfluff/rules/L060.py

*SWE-agent: Agent-Computer Interfaces Enable Automated Software Engineering, 2024
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SWE-Agent* uses ReACT

Category

Command

Documentation

File
viewer

open <path>
[<line_number>]

goto <line_number>
scroll_down

scroll_up

Opens the file at the given path in the editor. If
line_number is provided, the window will
move to include that line.

Moves the window to show line_number.
Moves the window up 100 lines.

Moves the window down 100 lines.

Search
tools

search_file <search_term>
[<file>]

search_dir <search_term>
[<dir>]

find_file <file_name>
[<dir>]

Searches for search_term in file. If file is
not provided, searches in the current open file.

Searches for search_term in all files in dir.
If dir is not provided, searches in the current
directory.

Finds all files with the given name in dir. If dir
is not provided, searches in the current directory.

File
editing

edit <n>: <m>
<replacement_text>
end_of_edit

create <filename>

Replaces lines n through m (inclusive) with
the given text in the open file. All of the
replacement_text will be entered, so
make sure your indentation is formatted properly.
Python files will be checked for syntax errors
after the edit. If an error is found, the edit will
not be executed. Reading the error message and
modifying your command is recommended as
issuing the same command will return the same
error.

Creates and opens a new file with the given
name.

Task

submit

Generates and submits the patch from all previ-
ous edits and closes the shell.

*SWE-agent: Agent-Computer Interfaces Enable Automated Software Engineering, 2024

LLMs: Introduction and Recent Advances
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System Prompt

* Describe environment and commands
« Specify response format

Demonstration

Full trajectory of a successful example

Issue statement

» Give reported issue description
+ Instructions to resolve issue
High-level strategy tips

Thought & Action

Environment Response (collapsed)

Thought & Action

Environment Response

Thought & Action

Environment Response

ALY OO

Submit

s L (N N S N S

diff --git a/src/sqlfluff/rules/L060.py

Patch File

b/src/sqlfluff/rules/L0O60.py
—-—=- a/src/sqlfluff/rules/L060.py
+++ b/src/sqlfluff/rules/L060.py

Dinesh Raghu
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SWE-Agent* uses ReACT

File Viewer

Find Files

[open atmosphere.py

] [find_file atmosphere.py

7

256

345

257:
258:
259:
260:
261:
262:
263:
264:
265:
266:
267:

1de

343:
344:

:de

346:
347:
348:
349:
350:
351:
352:
353:
354:
3556:
L(180 more lines below)

(255 more lines above)

f gueymard94_pw(temp_air, relative_humidity):

ruun

Calculates precipitable water (cm) from ambient air temperature (C)
and relatively humidity (%) using an empirical model. The

accuracy of this method is approximately 20% for moderate PW (1-3
cm) and less accurate otherwise.

The model was developed by expanding Eq. 1 in [2]_:
. math::

Pw = 0.1 H_v \rho_v

(76 lines omitted)

f bird_hulstrom8@_aod_bb(aod380, aod500):

Approximate broadband aerosol optical depth.

Bird and Hulstrom developed a correlation for broadband aerosol
depth (AOD) using two wavelengths, 380 nm and 500 nm.

Parameters
20d38@ : numeric
AOD measured at 38@ nm. [unitless]

1

Found 2 matches for "atmosphere.py" in /pvlib__pvlib-python/pvlib:
/pvlib__pvlib-python/pvlib/tests/atmosphere.py
/pvlib__pvlib-python/pvlib/atmosphere.py

)
J

Search Directory

(search_dir APPARENT_ZENITH_MODELS

-

[ Found 4 matches for "APPARENT_ZENITH_MODELS" in /pvlib__pvlib-
python:
/pvlib__pvlib-python/docs/sphinx/source/whatsnew/v0.3.0.txt (1
matches)

/pvlib__pvlib-python/pvlib/atmosphere.py (2 matches)
/pvlib__pvlib-python/pvlib/location.py (1 matches)

End of matches for "APPARENT_ZENITH_MODELS" in /pvlib__pvlib-
L python

Search File

(search_file APPARENT _ZENITH_MODELS

rFound 2 matches for "APPARENT_ZENITH_MODELS" in /pvlib__pvlib-
python/pvlib/atmosphere.py:

Line 12:APPARENT_ZENITH_MODELS = ('simple', 'kastenl966',
'kastenyoungl989',

Line 15:AIRMASS_MODELS = APPARENT_ZENITH_MODELS +
TRUE_ZENITH_MODELS

End of matches for "APPARENT_ZENITH_MODELS" in /pvlib__pvlib-
python/pvlib/atmosphere.py

*SWE-agent: Agent-Computer Interfaces Enable Automated Software Engineering, 2024
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System Prompt

« Describe environment and commands
« Specify response format

Demonstration
Full trajectory of a successful example

Issue statement
» Give reported issue description
* Instructions to resolve issue
» High-level strategy tips

Thought & Action

Environment Response (collapsed)

Thought & Action

Environment Response

Thought & Action

Environment Response

Submit

s L (N N S N S

Patch File
diff --git a/src/sqlfluff/rules/L060.py
b/src/sqlfluff/rules/L0O60.py
—-—=- a/src/sqlfluff/rules/L060.py
+++ b/src/sqlfluff/rules/L060.py
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SWE-Agent* uses ReACT e s

« Specify response format

Demonstration
Full trajectory of a successful example

Response (Thought + Edit Action) Issue statement
\ » Give reported issue description

* |nstructions to resolve issue

We need to add a check to ensure that all powers e sy o
are the same. Let's edit the code to include this
check.

edit 404:407
elif (total_degree > 3 and
len(set(k.exp[k.1s_Pow])) == 1): e
.i' ‘F G-L 1 ( Co€ FF [k] T 1) : diff --git a/src?:;t'?ll:i-lfi/rules/LOGG.PV

diop_type = 'general_sum_even' RA Ayt

+++ b/src/sqlfluff/rules/L060.py

Thought & Action

Environment Response (collapsed)

Thought & Action

Environment Response

Thought & Action

Environment Response

s L (N N S N S

end_of_edit
\_ J/

*SWE-agent: Agent-Computer Interfaces Enable Automated Software Engineering, 2024
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SWE-Agent* uses ReACT

SWE-bench SWE-bench Lite

Model % Resolved $ Avg. Cost % Resolved $ Avg. Cost
RAG

w/ GPT-4 Turbo 1.31 0.13 2.67 0.13

w/ Claude 3 Opus 3.79 0.25 4.33 0.25
Shell-only agent

w/ GPT-4 Turbo - - 11.00 1.46

w/o Demonstration - - 7.33 0.79

SWE-agent

w/ GPT-4 Turbo 12.47 1.59 18.00 1.67

w/ Claude 3 Opus 10.46 2.59 13.00 2.18

*SWE-agent: Agent-Computer Interfaces Enable Automated Software Engineering, 2024
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Outline

* ReACT

* reasoning + act to arrive at the final answer
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Self-Refine

L\

Feedback Refine

\®/ ‘\@/

Use ‘M to get feedback on its own output Use ‘M to refine its previous output, given its feedback

* SELF-REFINE:Iterative Refinement with Self-Feedback, Madaan et. al., May 2023
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Self-Refine

(a) Dialogue: z, yt

(b) FEEDBACK fb

(c) REFINE yt41

User: I am interested
in playing Table
tennis.

Response: I'm sure
it's a great way to
socialize, stay active

Engaging: Provides no
information about table
tennis or how to play it.

User understanding: Lacks
understanding of user's
needs and state of mind.

Response (refined): That's
great to hear (...) ! It's
a fun sport requiring
quick reflexes and good
hand-eye coordination.
Have you played before, or
are you looking to learn?

(d) Code optimization: z, y

(e) FEEDBACK fb

Generate sum of 1, ...,
def sum(n):

res = 0
for i in range(n+1):
res += 1

return res

N

This code is slow as
it uses brute force.
A better approach is
to use the formula
(n(n+1))/2.

* SELF-REFINE:Iterative Refinement with Self-Feedback, Madaan et. al., May 2023

LLMs: Introduction and Recent Advances

(f) REFINE yit+1

Code (refined)

def sum_faster(n):
return (nx(n+1))//2

gyl
EES¢,

Dinesh Raghu
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Self-Refine

Algorithm 1 SELF-REFINE algorithm

Require: input x, model M, prompts {Pgen; Pib, Prefine }» Stop condition stop(-)

1: Yo = M(Pgen||) > Initial generation (Eqn.
2: for iterationt € 0,1,... do

3: fby = M (pp||z||vz) > Feedback (Eqn.[2)
4: if stop(fbs, t) then > Stop condition
5: break

6: else

i Y1 = M (Drefine||Z | Yo | FOo [ .- |ye ] fbr) > Refine (Eqn.[4)
8: end if

9: end for

10: return y;

* SELF-REFINE:Iterative Refinement with Self-Feedback, Madaan et. al., May 2023
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Self-Refine

GPT-3.5 ChatGPT GPT-4

Task Base +SELF-REFINE Base +SELF-REFINE Base +SELF-REFINE
Sentiment Reversal 8.8 30.4 (121.6) 11.4 43.2 (131.8) 3.8 36.2 (132.4)
Dialogue Response 36.4 63.6 (127.2) 40.1 599 (119.8) 254 74.6 (149.2)
Code Optimization 14.8 23.0 (18.2) 23.9 27.5(13.6) 27.3 36.0 (18.7)
Code Readability 374 51.3(113.9) 2777 63.1 (1354) 274 56.2 (128.8)
Math Reasoning 64.1 64.1 (0) 74.8 75.0 (10.2) 92.9 93.1 (10.2)
Acronym Generation 41.6 56.4 (114.8) 27.2 37.2(110.0) 30.4 56.0 (125.6)
Constrained Generation 28.0 37.0 (19.0) 44.0 67.0 (123.0) 15.0 45.0 (130.0)

* SELF-REFINE:Iterative Refinement with Self-Feedback, Madaan et. al., May 2023
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Self-Refine

11.3 ; 0o C. Opt.
10 [~ [ LEC, Gen,
Task Yo U1 Y2 Y3 6.4 |:||:| S Rev.
Code Opt. T o e e B e -
SentimentRev. 339 349 361 368 o 3
Constrained Gen. 29.0 403 467 49.7 100 ' 0.9 0.7
0 — | I ... — .
| [
A(yo—y1) A(y1—y2) A(y2—ys3)

* SELF-REFINE:Iterative Refinement with Self-Feedback, Madaan et. al., May 2023
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Outline

* ReACT

* reasoning + act to arrive at the final answer

* Self-Refine

* iteratively improving initial results based on model feedback
e can be combined with ReACT
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Reflexion

(a) Task

l

(b)
Trajectory

(©)

Evaluation

(internal / external)

\

(d)

Reflection

l

(e) Next
Trajectory

( 2. Programming ]

L b

( 3. Reasoning

,_______l 1. Decision making J

You are in the middle of a room
[...] Task: clean some pan and put
it in countertop.

L&

Task: You are given a list of two
strings [...] of open '(' or close
') ' parentheses only [...]

Task: What profession does John
Lanchester and Alan Dean Foster
have in common?

| Obs:Nothing happens. [...]

[...] def match parens(lst): Think: [...] novelist, journalist,
Action:take panl from stoveburnerl if sl.count(' (") + critic [...] novelist,
Obs:Nothing happens. [...] s2.count (' (') == sl.count(')') + screenwriter [...] common is
Action:clean panl with sinkbasinl s2.count (') '): [...] novelist and screenwriter.

return 'No'

Action: “novelist, screenwriter”

Rule/LM Heuristic:
Hallucination.

Self-generated unit tests fail:
assert match parens(...)

Environment Binary Reward:
0

[...] tried to pick up the pan in
stoveburner 1 [...] but the pan
was not in stoveburner 1. [...]

[...] wrong because it only checks
if the total count of open and
close parentheses is equal [...]
order of the parentheses [...]

([...] failed because I incorrectly |
assumed that they both had the
same multiple professions [...]
accurately identifying their

| professions.

[...] Action: take pan 1 from
stoveburner 2
[...] Obs: You put the pan 1 in

countertop 1.

[...]
return 'Yes' if check(S1l) or
check (S2) else 'No'

Think: [...] So the profession
John Lanchester and Alan Dean
Foster have in common is novelist.
Action: “novelist”

* Reflexion: Language Agents with Verbal Reinforcement Learning, Noah et. al., Oct 2023
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Reflexion

Algorithm 1 Reinforcement via self-reflection

Initialize Actor, Evaluator, Self-Reflection:
M ST M as M € M sTr

Agent

External feedback (

| Self-reflection (LM)
Internal Reflective
feedback Me text
Evaluator (LM) 1 Experience
(long-term memory)
Mg

| Trajectory il
(short-term memory) Actor (LM) ]

-—Obs / Reward — Environment ~— Action ——

Image source: https://langchain-ai.github.io/langgraph/tutorials/reflexion/reflexion/
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Reflexion

Agent
External feedback (
| Self-reflection (LM)
internal Reflective
feedback text
mem
Evaluator (LM) ] Experience
(long-term memory)
M
. Trajectory EI —
(short-term memory) Setr ) 3
-—QObs / Reward — Environment ~— Action —

Algorithm 1 Reinforcement via self-reflection

Initialize Actor, Evaluator, Self-Reflection:
MCL’ M€7 MS’I"
Initialize policy 7y (a;|s;), 0 = {M,, mem}

s; = [ao, 00, -, Aj—1, 0j—1]

Image source: https://langchain-ai.github.io/langgraph/tutorials/reflexion/reflexion/
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Reflexion

Agent

External feedback (

(short-term memory)

| Self-reflection (LM)
Internal Reflective
feedback text
Evaluator (LM) ] Experience
(long-term memory)
ol
_ 1o Trajectory

4[ Actor (LM) J

-—Obs / Reward — Environment ~— Action ——

Algorithm 1 Reinforcement via self-reflection

Initialize Actor, Evaluator, Self-Reflection:
M as M (4] M ST

Initialize policy g (a;|s;), 8 = {M,.mem}
Generate initial trajectory using 7y

To == [ao, Oo, ---,ai, Oi]

Image source: https://langchain-ai.github.io/langgraph/tutorials/reflexion/reflexion/
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Reflexion

Algorithm 1 Reinforcement via self-reflection

Agent Initialize Actor, Evaluator, Self-Reflection:
External feedback ( M a ’ Me, M.S'r'
. Self-reflection (LM) N Initialize policy 7g(a;|s;), 0 = {M,, mem}

Internal I < <
Sl toxt Generate 1mt1ql trajectory using 7y

Me Evaluate 7 using M,
Evaluator (LM) 1 Experience

(long-term memory)
[z

o . Trajectory |
(short-term memory) Actor (LM) )

-—Obs / Reward — Environment ~— Action ——

Image source: https://langchain-ai.github.io/langgraph/tutorials/reflexion/reflexion/
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Reflexion

Algorithm 1 Reinforcement via self-reflection

Agent Initialize Actor, Evaluator, Self-Reflection:
External feedback ( MSI‘ Ma: Me’ M.S'r'
. Self-refiection (LM) Rs;lrot_ Initialize policy 7y (a;|s;), @ = {M,, mem}

Int | erieclive . e, . .

fe’;:;’;ack toxt Generate 1mt1a} trajectory using 7y

Me Evaluate 7y using M,
SR ) 1 Experience Generate initial self-reflection sr( using M,
(long-term memory)

o . Trajectory |
(short-term memory) Actor (LM) )

-—Obs / Reward — Environment ~— Action ——

Image source: https://langchain-ai.github.io/langgraph/tutorials/reflexion/reflexion/
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Reflexion

Agent

External feedback (

| Self-reflection (LM) ST'g

MSI‘

Internal
feedback

Reflective
text

Evaluator (LM)

mem
] Experience

(long-term memory)

Trajectory
(short-term memory)

4[ Actor (LM) J

-—Obs / Reward — Environment ~— Action ——

Algorithm 1 Reinforcement via self-reflection

Initialize Actor, Evaluator, Self-Reflection:
M, as M, e M sr

Initialize policy 7g(a;|s;), 0 = {M,, mem}
Generate initial trajectory using 7y

Evaluate 7y using M,

Generate initial self-reflection sry using M.
Set mem < [srg]

Image source: https://langchain-ai.github.io/langgraph/tutorials/reflexion/reflexion/
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Reflexion

Algorithm 1 Reinforcement via self-reflection

Agent Initialize Actor, Evaluator, Self-Reflection:
External feedback ( MSI‘ Ma: Me’ M.S'r'
. Self-refiection (LM) Rs;lrtt_ Initialize policy 7y (a;|s;), @ = {M,, mem}
et o Generate initial trajectory using g

M. mem Evaluate 7 using M,

[ Evaitaion (h) 1 Experience Generate initial self-reflection sr using M,
(long-term memory)
Set mem < [sry]
@ M, Sett =0

)

Trajecto - -
1 (short-te:'m mZno,y) : Actor (LM) while M, not pass or ¢ < max trials do

-—Obs / Reward — Environment ~— Action ——

end while
return

Image source: https://langchain-ai.github.io/langgraph/tutorials/reflexion/reflexion/
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Reflexion

Algorithm 1 Reinforcement via self-reflection

Agent Initialize Actor, Evaluator, Self-Reflection:
External feedback ( MSI‘ M a ’ M e’ Ms.r
. Self-refiection (LM) Rs;lrtt_ Initialize policy 7y (a;|s;), @ = {M,, mem}
et o Generate initial trajectory using g

Me mem Evaluate 7 using M,

( Evaitaion (h) 1 Experience Generate initial self-reflection sr using M,
(long-term memory) S
et mem < [sro]
[z, M, Sett =10

T (shorI-::jr?ncﬁgnory) AL Actor (LM) ] while M, not pass or ¢ < max trials do
Generate 7, = [ag, 0p, - - - @;, 0;] using 7y
Evaluate 7; using M,

Generate self-reflection sr; using M,

——Obs/Reward —  Environment |— Action —— Append sr; to mem
Increment ¢
end while
return

Image source: https://langchain-ai.github.io/langgraph/tutorials/reflexion/reflexion/
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Reflexion

Agent

External feedback
{ Self-reflection (LM)

Internal Reflective
feedback text
( Evaluator (LM) ] Experience

(long-term memory)

Trajectory )
(short-term memory) 1 Actor (LM) J

-—Obs / Reward — Environment ~— Action ——

Image source: https://langchain-ai.github.io/langgraph/tutorials/reflexion/reflexion/
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Reflexion

(a) HotPotQA Success Rate

---- CoT only
ReAct only
0.6 —* CoT + Reflexion
—— ReAct + Reflexion _—¢—

o

.8

©
[N

Proportion of Solved Tasks
O
N

Trial Number

* Reflexion: Language Agents with Verbal Reinforcement Learning, Noah et. al., Oct 2023
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Reflexion

Benchmark + Language Base Reflexion

HumanEval (PY) 0.80 0.91
MBPP (PY) 080 0.77
HumanEval (RS) 0.60 0.68
MBPP (RS) 0.71 0.75

Overall accuracy for HumanEval and MBPP

* Reflexion: Language Agents with Verbal Reinforcement Learning, Noah et. al., Oct 2023
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Outline

* ReACT

* reasoning + act to arrive at the final answer

» Self-Refine
* iteratively improving initial results based on model feedback
e can be combined with ReACT

* Reflexion
* iteratively improving initial results based on model feedback
* uses of tools and LLMs for reflection
* can be combined with ReACT

=) LLMs: Introduction and Recent Advances B ?l Dinesh Raghu



https://www.lcs2.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://home.iitd.ac.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/

	Default Section
	Slide 1: Advanced Large Language Models  ELL8299 · AIL861 · ELL881
	Slide 2: LLMs and Tools
	Slide 3: Agentic Workflows 
	Slide 4: Agentic vs Non-Agentic Workflows 
	Slide 5: Agentic vs Non-Agentic Workflows 
	Slide 6: Agentic vs Non-Agentic Workflows 
	Slide 7: Agentic vs Non-Agentic Workflows 
	Slide 8: Outline
	Slide 9: ReAct
	Slide 10: ReAct
	Slide 11: ReAct
	Slide 12: ReAct
	Slide 13: ReAct
	Slide 14: ReAct
	Slide 15: ReAct
	Slide 16: ReACT
	Slide 17: ReACT
	Slide 18: Fever
	Slide 19: ReACT
	Slide 20: ReACT
	Slide 21: Agentic Workflow Example: SWE-Bench
	Slide 22: SWE-Agent uses ReACT
	Slide 23: SWE-Agent* uses ReACT
	Slide 24: SWE-Agent* uses ReACT
	Slide 25: SWE-Agent* uses ReACT
	Slide 26: SWE-Agent* uses ReACT
	Slide 27: SWE-Agent* uses ReACT
	Slide 28: Outline
	Slide 29: Self-Refine
	Slide 30: Self-Refine
	Slide 31: Self-Refine
	Slide 32: Self-Refine
	Slide 33: Self-Refine
	Slide 34: Outline
	Slide 35: Reflexion
	Slide 36: Reflexion
	Slide 37: Reflexion
	Slide 38: Reflexion
	Slide 39: Reflexion
	Slide 40: Reflexion
	Slide 41: Reflexion
	Slide 42: Reflexion
	Slide 43: Reflexion
	Slide 44: Reflexion
	Slide 45: Reflexion
	Slide 46: Reflexion
	Slide 47: Outline


