
Program of thought prompting (PoT) - what is it? 

Source: Conversation with OpenAI GPT-4.o  -  June 01, 2024 

 

Program of thought prompting (PoT) - Chain of thought prompting (CoT) - Thread of thought 

prompting (ThoT) 

 

You: 

 

This conversation is to be about a chain, a thread and a program, right.  

 

Now, to begin with, what exactly is - in general - the difference between a chain and a thread? 

 

 GPT-4.o: 

 

The terms "chain" and "thread" can have different meanings depending on the context, but generally, 

they refer to sequences or series of elements linked together. Here’s an overview of the differences 

between a chain and a thread in different contexts: 

 

1. General Context 

 

Chain: 

 

* A series of connected links or elements. 

 

* Can be literal, like a metal chain, or metaphorical, like a chain of events. 

 

* Implies a linear connection where each element is linked to the next in a sequence. 

 

* Often suggests strength and continuity. 

 

Thread: 

 

* A fine strand or filament of material, like cotton or silk. 

 

* Can also refer to a line of thought, conversation, or a sequence of related messages/posts. 

 

* Suggests a continuous, but often more flexible and less rigid, connection than a chain. 

 

* Can diverge and connect multiple points (e.g., in discussions or textiles). 

 

2. Computing Context 

 

Chain: 

 

* Often used in algorithms and data structures, like blockchain (a chain of blocks) or in linked lists. 
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* Represents a sequence of elements where each element points to the next. 

 

* Can also refer to a series of processes or functions that are connected in a specific order. 

 

Thread: 

 

* A sequence of instructions that can be managed independently by a scheduler. 

 

* Part of a process; multiple threads can exist within a single process, sharing resources but running 

concurrently. 

 

* Used to perform tasks simultaneously, improving the efficiency and performance of programs 

(multithreading). 

 

 

3. Communication Context 

 

Chain: 

 

* Chain of emails, letters, or messages where each message is directly linked to the previous one. 

 

* Typically follows a linear, sequential order. 

 

* Often used to maintain a clear history of communication. 

 

Thread: 

 

* A series of messages or posts on a forum or in a chat where the conversation flows back and forth. 

 

* Allows for branching conversations, where multiple subtopics can develop simultaneously. 

 

* Often used in online discussions to keep related messages together. 

 

Summary 

 

* Chain generally refers to a linear, sequential connection of elements, emphasizing a strong and 

continuous link. 

 

* Thread implies a more flexible and dynamic connection, often allowing for concurrency or branching in 

communication or computation. 

 

These definitions highlight the primary differences and uses of chains and threads in various contexts. 

 

You: 

 

Let's stick to the computing context in which: 

  

- a chain is representing a sequence of elements where each element points to the next, right, and 

  

- a thread is a sequence of instructions that can be managed independently, right. 



 

And, let's further stick to the communication context in which:  

 

- a chain is following a linear, sequential order, right, used to maintain a clear history of 

communication, right, and 

 

- a thread is allowing for a conversation to flow back and forth and is allowing to develop multiple 

ideas simultaneously, right.  

 

Now, aren't these the main clues in distinction between what are called chain-of-thought-prompting 

(Cot) and thread-of-thought-prompting (Thot)?  

 

 GPT-4.o: 

 

Yes, those distinctions are indeed relevant and provide a useful framework for understanding the 

concepts of chain-of-thought prompting (CoT) and thread-of-thought prompting (Thot) in computing 

and communication contexts. 

 

Chain-of-Thought Prompting (Cot) 

 

1. Computing Context: 

 

* Sequence of Elements: Each thought or step is explicitly linked to the next in a linear and sequential 

manner. 

 

* Clear Progression: There is a clear, ordered progression from one idea or step to the next, much like a 

chain. 

 

* Focus: The focus is on maintaining a linear, step-by-step process where each step logically follows from 

the previous one. 

 

2. Communication Context: 

 

* Linear and Sequential: Each part of the thought process or conversation follows a direct, linear path. 

 

* History Maintenance: It maintains a clear history of the thought process or conversation, making it easy 

to follow and understand how conclusions are reached. 

 

* Consistency: Ensures that the flow of ideas remains consistent and traceable. 

 

 

Thread-of-Thought Prompting  (Thot) 

 

1. Computing Context: 

 

* Sequence of Instructions: Allows for multiple threads of thought to run independently, potentially in 

parallel. 

 

* Concurrency: Supports the development of multiple ideas or steps simultaneously, which can intersect 
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or diverge. 

 

* Flexibility: Provides more flexibility in thinking, allowing for branching and back-and-forth flow of ideas. 

* Communication Context: 

 

* Non-Linear Flow: Encourages a more dynamic and interactive flow of conversation. 

 

* Multiple Ideas: Allows for the development of multiple ideas simultaneously, enabling a more complex 

and nuanced exploration of topics. 

 

* Interactive: Facilitates back-and-forth interaction, making it easier to explore different angles and 

perspectives within the same discussion. 

 

Distinction Between Chain-of-Thought and Thread-of-Thought Prompting   

 

Chain-of-Thought Prompting (CoT): 

 

* Linear and Sequential: Strictly follows a linear sequence where each thought directly follows the 

previous one. 

 

* Step-by-Step: Each step is clearly connected to the next, maintaining a clear and logical progression. 

 

* Clarity and Order: Prioritizes maintaining clarity and order in the thought process. 

 

Thread-of-Thought Prompting (Thot): 

 

* Concurrent and Flexible: Supports multiple, concurrent threads of thought, allowing for a non-linear 

exploration of ideas. 

 

* Interactive and Dynamic: Encourages interaction and dynamic development of ideas, accommodating 

branching and revisiting of concepts. 

 

* Complex and Nuanced: Capable of handling more complex and nuanced discussions or thought 

processes. 

 

These distinctions help clarify the different approaches and benefits of chain-of-thought versus thread-

of-thought prompting, both in terms of how ideas are developed and how communication is structured. 

 

 

You: 

 

All right. However, now, I have a program in mind, rather than a chain or a thread. So, basically, what is 

the difference between a program, a chain and a thread? 

 

 GPT-4.o: 

 

Sure, let's clarify the differences between a program, a chain, and a thread in the context of computing: 
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1. Program 

Definition: 

* A program is a set of instructions written in a programming language that performs a specific task or 

set of tasks when executed by a computer. 

 

Characteristics: 

* Executable: Can be run on a computer to perform a function or set of functions. 

 

* Standalone: Typically operates as an independent unit. 

 

* Structure: Contains various components like variables, data structures, algorithms, and control 

structures. 

 

* Scope: Can consist of multiple threads and processes, and may include various chains of logic. 

 

2. Chain 

Definition: 

* In computing, a chain refers to a sequence of elements or operations where each element is linked to 

the next in a linear, sequential order. 

 

Characteristics: 

* Sequential Flow: Each element or step follows the previous one in a specific order. 

 

* Dependency: Each step often depends on the completion or result of the previous step. 

 

* Examples: Linked lists, blockchain, a sequence of function calls where each function calls the next. 

 

3. Thread 

Definition: 

* A thread is a sequence of executable instructions that can be managed independently by a scheduler 

within a program. 

 

* Characteristics: 

* Concurrency: Allows a program to perform multiple tasks simultaneously. 

 

* Shared Resources: Threads within the same process share resources like memory, but operate 

independently. 

 

* Parallelism: Facilitates parallel execution, improving performance for certain types of tasks. 

 

* Lightweight: Typically more lightweight than processes, with less overhead for context switching. 

 

Differences 

 

* Purpose and Scope: 

 

Program: Represents the entire application or software designed to perform specific tasks, encompassing 

all its components, including chains and threads. 

 

Chain: Represents a specific sequence within a program, focusing on a linear, dependent flow of 

operations or elements. 



 

Thread: Represents a smaller unit of execution within a program, designed to run concurrently with other 

threads, often to improve efficiency and performance. 

 

Execution: 

 

Program: Executed as a whole, involving all its logic and components. 

 

Chain: Executed in a specific order, one step at a time, within the broader context of a program. 

 

Thread: Executed potentially in parallel with other threads, allowing for multitasking within a program. 

 

Independence: 

 

Program: Operates as an independent unit, capable of functioning on its own. 

 

Chain: Depends on the sequential execution of its elements, and is part of the program's logic. 

 

Thread: Operates within a program, sharing resources with other threads, but can be scheduled and 

executed independently 

. 

Summary 

 

Program: The entire set of instructions that perform a task or set of tasks, can include multiple threads 

and chains of logic. 

 

Chain: A linear, sequential series of operations within a program, where each step depends on the 

previous one. 

 

Thread: A unit of execution within a program that can run concurrently with other threads, allowing for 

parallel processing and multitasking. 

 

Understanding these distinctions helps in comprehending how complex applications are structured and 

how different components interact and function together. 

 

You: 

 

>>Now, there has been progress in teaching language models to perform step-by-step reasoning to 

solve complex numerical reasoning tasks. Chain-of-thoughts prompting (CoT) is by far the state-of-art 

method for these tasks. CoT uses language models to perform both reasoning and computation in the 

multi-step thought' process.  

 

To disentangle computation from reasoning, Program of Thoughts' (PoT) is proposed, using language 

models to express the reasoning process as a program<<  

 

I quote a scientific paper.  

 

So PoT could be beneficial, to 'disentangle computation from reasoning', hence PoT could be a state-of-

the art solution for math problems to have solved by means of NLU, NLP and NLG?!  



My questionat this point: May PoT also be a state-of-the art solution for legal problems to have solved by 

means of NLU, NLP and NLG?  

 

 GPT-4.o: 

 

The concept of "Program of Thoughts" (PoT) indeed appears promising for solving complex tasks by 

disentangling computation from reasoning, particularly in domains requiring intricate and precise logical 

processing.  

 

While PoT is primarily highlighted for numerical reasoning tasks, let's explore its potential application to 

legal problems through natural language understanding (NLU), natural language processing (NLP), and 

natural language generation (NLG). 

 

Potential of PoT for Legal Problems   

 

1. Complexity and Precision in Legal Reasoning: 

 

* Legal problems often involve complex reasoning, interpretation of statutes, and application of case law, 

which require precise and structured thought processes. 

 

* PoT can help structure these complex reasoning tasks into a series of logical steps, much like 

programming, ensuring clarity and correctness. 

 

2. Disentangling Reasoning from Computation: 

 

* In legal contexts, reasoning might involve interpreting legal texts, applying legal principles, and making 

logical inferences. 

 

* Computation, on the other hand, could involve calculating damages, penalties, or other quantitative 

assessments. 

 

* By using PoT, the reasoning process (interpreting and applying law) can be clearly separated from 

computational tasks, leading to more accurate and efficient problem-solving. 

 

3. Advantages of PoT in Legal Applications: 

 

* Consistency: Ensures that legal reasoning follows a consistent and logical structure, reducing the risk of 

errors. 

 

* Transparency: Each step in the reasoning process can be explicitly stated and justified, which is crucial in 

legal contexts. 

 

* Modularity: Different legal reasoning modules (e.g., contract interpretation, case law analysis) can be 

developed and reused across various legal problems. 

 

* Scalability: Allows handling of increasingly complex legal problems by breaking them down into 

manageable steps. 

 

  



Challenges and Considerations 

 

1. Complexity of Legal Language: 

 

* Legal language is often highly specialized and context-dependent, which can be challenging for 

language models. 

 

* Ensuring the model accurately interprets and applies legal texts requires significant training and fine-

tuning with legal data. 

 

2. Interpretation and Subjectivity: 

 

* Legal reasoning often involves interpretation, which can be subjective and vary depending on the 

jurisdiction, context, and specific legal principles involved. 

 

* PoT would need to account for this variability and be able to handle ambiguous or context-sensitive 

legal language. 

 

3. Ethical and Legal Implications: 

 

* Using AI for legal decision-making raises ethical and legal concerns, including accountability, 

transparency, and fairness. 

 

* PoT implementations would need to ensure that legal reasoning is transparent and that the outputs can 

be reviewed and challenged by human legal professionals. 

 

Conclusion 

 

While PoT shows great promise for numerical reasoning tasks, its structured approach to disentangling 

reasoning from computation can also be beneficial for legal problems.  

 

By leveraging NLU, NLP, and NLG capabilities, PoT can potentially enhance the accuracy, consistency, 

and transparency of legal reasoning processes.  

 

However, significant challenges related to the complexity of legal language, interpretive variability, and 

ethical considerations need to be addressed to realize its full potential in the legal domain. 

 

In summary, PoT could indeed be a state-of-the-art solution for legal problems, provided it is carefully 

adapted and fine-tuned to meet the specific demands and challenges of legal reasoning. 

 

 


