PDF to LATEX 
https://snip.mathpix.com（可以将论文中的公式转化为LaTex格式输入给大模型）

论文NCFlow复现的示例链接，供参考（仅包含提示工程建模部分）https://chatgpt.com/share/4b512e47-e405-4904-8d42-08a5d2e7de0a

[bookmark: _GoBack]以下prompt框架仅为复现论文的大致流程，在复现过程中可根据你对论文的理解引入人工prompt，以提高代码生成正确率，人工prompt的数量需在实验报告中进行统计。



论文预处理框架：
Prompt1 （LLM对文章有初步了解）：
I want to reproduce the work of a network domain paper by programming. To accomplish this task, I will first give you the Introduction section of this paper, and based on this section, you should answer the following questions step by step: Q1: Which sub-field of the network does this paper belong to? [Please answer it as precisely and briefly as possible, and do not give more than 3 sub-fields.] Q2: What is the system proposed in the paper? [Just give the name of the system.] Q3: What problem does the proposed system attempt to solve? Q4: What are the inputs and outputs of the system, and is it centralized or distributed? Your answers should be given in the following format: { "subfield": ["FIELD1", "FIELD2", ...], "system_name": "...", "problem_to_solve": "...", "input": "...", "output": "...", "architecture": "..." } 
The Introduction section is:
【INTRODUCTION+BACKGROUND】（论文的INTRODUCTION和BACKGROUND章节）

Prompt2 （让LLM划分复现步骤，结合人工对论文的理解，判断每个复现步骤是否为系统必要的复现步骤，并复现必要的复现步骤）：
Good and now,
Please try to divide the process of reproducing the system into several relatively independent key functional steps. You should give a brief description and a detailed description for each step, as well as the input information required and the output information produced by each functional step. If the introduction section explicitly contains section organization information for these steps, please also provide the serial numbers of the sections to which these steps belong, so that I can look it up. Otherwise, just answer it "UNKNOWN" and please don't try to make it up.
Note: When dividing the steps, pay attention to whether certain steps can be combined and ensure that each step is necessary to reproduce the system.
Your answer should be given in the following format:
```json
{ 
    "Step1": {
        "brief_description": "...",
        "detailed_description": "...",
        "input": ["INPUT1", ...],
        "output": ["OUTPUT1", ...],
        "section_sn": "SERIAL NUMBER",
    },
    ...
    "StepN": {
        ...
    }
}
```The paper information is:
【INTRODUCTION last paragraph+DESIGN first paragraph+OUTLINE】（论文的INTRODUCTION总结性段落、DESIGN总结性段落和论文目录）



基于思维链的提示工程建模：
以复现步骤step1为例，不断重复以下prompt以完成所有的复现步骤：
Prompt1（少样本学习，提供3个示例让大模型学习REQUIREMENT和SCoT的关系）：
There are three examples for you to generate results: 
Example 1: 
def first_Repeated_Char(str): 
""" Write a python function to find the first repeated character in a given string. """ 
pass 
Please understand the requirement and write a rough solving process. It starts with a input-output structure. You should use three basic structures to build the solving process, including sequences, branches, and loops. The necessary details should be written in natural languages.
Result 1: 
Input: str: a string Output: ch: a repeated character in str 1: for each character ch in str: 2: if ch appears more than once in str: 3: return ch 4: return None 
Example 2: 
def text_lowercase_underscore(text): 
""" Write a function to find sequences of lowercase letters joined with an underscore. """ 
pass 
Please understand the requirement and write a rough solving process. It starts with a input-output structure. You should use three basic structures to build the solving process, including sequences, branches, and loops. The necessary details should be written in natural languages. 
Result2: 
Input: str: a string Output: ch: a repeated character in str 1: for each character ch in str: 2: if ch appears more than once in str: 3: return ch 4: return None 
Example 3: 
def monotonic(list): 
""" Return True is list elements are monotonically increasing or decreasing. """ 
pass 
Please understand the requirement and write a rough solving process. It starts with a input-output structure. You should use three basic structures to build the solving process, including sequences, branches, and loops. The necessary details should be written in natural languages. 
Result3: 
Input: l: list Output: True or False 1: for each element in l do 2: if the element is greater than its previous element then 3: l increases 4: if the element is less than its previous element then 5: l decreases 6: if both increase and decrease then 7: return False 8: else 9: return True

Prompt2（让大模型生成你提供的REQUIREMENT所对应的SCoT）：
Based on three examples above, please generate results for this requirement: 
def step1("Fiber spectrum", "Network topology"): （根据论文预处理框架所得出的结果，进行步骤划分，指定函数名和输入参数名）
""" 
【REQUIREMENT】（论文预处理框架结果中step1对应的section_sn的具体章节内容）
""" 
pass

Please understand the requirement and write a rough solving process. It starts with a input-output structure. You should use three basic structures to build the solving process: sequence structure, branch structure, and loop structure. Instead of separating these three infrastructures, merge them together to produce results. The necessary details should be written in natural languages. 
Note: The given inputs and outputs may be incorrect, please modify them according to the contents of the REQUIREMENT. The results produced need to be in the same format as the example results, which is a pseudo-code-like result. 
Output results in md format.

Prompt3（少样本学习，让大模型学习REQUIREMENT+SCoT和Code的对应关系）：
There are two examples for you to generate results:
 Example 1: 
def first_Repeated_Char(str): 
""" 
Write a python function to find the first repeated character in a given string. Input: str: a string Output: ch: a repeated character in str 1: for each character ch in str: 2: if ch appears more than once in str: 3: return ch 4: return None 
""" 
# Please check the above solving process and write a code based on it. Note that the solving process may contain errors. 
Result 1: 
h = {} for ch in str: if ch in h: return ch; else: h[ch] = 0 return None 
Example 2: 
def monotonic(l: list): 
""" 
Return True is list elements are monotonically increasing or decreasing. Input: l: list Output: True or False 1: for each element in l do 2: if the element is greater than its previous element then 3: l increases 4: if the element is less than its previous element then 5: l decreases 6: if both increase and decrease then 7: return False 8: else 9: return True 
""" 
# Please check the above solving process and write a code based on it. Note that the solving process may contain errors. 
Result 2:
 def monotonic(l: list): increasing = False decreasing = False for i in range(1, len(l)): if l[i] > l[i-1]: increasing = True if l[i] < l[i-1]: decreasing = True if increasing and decreasing: return False else: return True
Prompt4（让大模型生成你提供的REQUIREMENT+SCoT所对应的Code）：
Based on two examples above, please generate results for this requirement: 
def step1("Fiber spectrum", "Network topology"): （你自己定义的函数名和输入参数）
""" 
【REQUIREMENT+SCOT】（之前的prompt输出的结果）
""" pass 
# Please check the above solving process and write a code based on it. Note that the solving process may contain errors. For steps that lack implementation details, a function can be created and annotated to indicate the requirements it needs to fulfill. You can call the library as needed.
Prompt5（让大模型映射论文内容到Code的空函数中）：
Great, now, Add a comment called Requirement for each incomplete function. In addition, you need to map the contents of the given section to each incomplete function and please make sure not to leave out any sentences, copying them into Requirement. Not summarizing them yourself, but using the original text.The original text is：
【ORIGINAL TEXT】（论文预处理框架结果中step1对应的section_sn的具体章节内容）
Prompt6（让大模型生成单个空函数对应的SeCoT和Code，不断重复该prompt以补全Code中所有的空函数，并组合代码）：

Below is an instruction that describes a task. Write a response that appropriately completes the request.
### Instruction:
Generate final code for new user requirements and perform semantic analysis, which covers the analysis results of data flow and control flow of the final code based on examples.
Example 1:
Requirement:
def merge(lst)→List:
"""
Write a python function to merge the first and last
elements separately in a list of lists.
"""
Code:
def merge(lst):
  return [list(ele) for ele in list(zip(*lst))]
SeCoT:
1. Control Flow:
- Start -> Call merge(lst)
- Use the zip function combined with the unpacking
operator * to merge the first elements from each
list together and the last elements from each list
together
- Convert the merged elements into lists
- Return the merged lists -> End
2. Data Flow:
- The input list of lists lst is taken as input
- The lists within lst are unpacked using the *
operator
- The zip function merges the first elements from
each list together and the last elements from each
list together
- The merged elements are then converted back into
lists
- The final merged lists are returned
3. Finally: This combined representation provides a clear,
structured context for understanding the function's
logic and behavior.

Example 2:
Requirement:
def prime_num(num)→True/False:
"""
Write a function to check whether a number is a prime number
"""
Code:
plaintext
def prime_num(num):
# Check if num is less than 1
if num < 1:
return False
# Check if num is greater than or equal to 1
if num >= 1:
    # Iterate over each integer i from 2 to num/2
    for i in range(2, num//2 + 1):
        # Check if num is divisible by i
        if num % i == 0:
            # Return False indicating it's not a prime number
            return False
    # Return True indicating it's a prime number
    return True

SeCoT:
1. Control Flow:
- Start -> Call prime_num(num)
- Check if the input integer num is greater than
or equal to 1
- If true, iterate over each integer i from 2
to num/2
- For each i, check if num is divisible by i
- If num is divisible by any i, return False
indicating it's not a prime number
- If num is not divisible by any i, return True
indicating it's a prime number
-If the input integer num is less than 1, return False
indicating it's not a prime number -> End
2. Data Flow:
- The input integer num determines the range of
iteration and divisibility checks
- The divisibility of num by integers in the range
determines the return value (True/False)
3. Finally: This combined representation provides a clear,
structured context for understanding the function's
logic and behavior.

Example 3:
Requirement:
def parse_nested_parens(paren_string: str) -> List[int]:
""" Input to this function is a string represented multiple groups for nested parentheses separated by spaces. For each of the group, output the deepest level of nesting
of parentheses.
"""
Code:
groups = paren_string.split()
levels = []
for group in groups:
curr_level = 0
max_level = 0
for char in group:
if char == '(':
curr_level += 1
elif char == ')':
curr_level -= 1
if curr_level > max_level:
max_level = curr_level
levels.append(max_level)
return levels
SeCoT:
1. Control Flow:
- Start -> Call parse_nested_parens(paren_string)
- Split the input paren_string by spaces into a list of groups
- Initialize an empty list levels to store the maximum nesting level of each group
- Iterate over each group in the list
- Initialize a variable curr_level to 0 to keep track of current nesting level
- Initialize a variable max_level to 0 to keep track of the maximum nesting level
- Iterate over each character in the group
- If the character is an opening parenthesis, increment curr_level
- If the character is a closing parenthesis, decrement curr_level
- If curr_level is greater than max_level, set max_level to curr_level
- Append max_level to the levels list
- Return the levels list -> End
2. Data Flow:
- The input string paren_string is split into a list of groups
- For each group in the list, the function calculates the maximum level of nesting of
parentheses
- The resulting maximum levels are returned as a list
3. Finally, this combined graphical representation provides a clear, structured context
for understanding the function's logic and behavior.
Requirement:
def MaxFlow(V_agg, E_agg, D_agg, P_agg): (替换为Code中的空函数)
    """
    【REQUIREMENT】（映射到该空函数的论文内容）
    """
    # Placeholder implementation
        pass
# Please check the requirement and write a code based on it, and specify the format of the inputs and outputs. Please write a test case for this program.
Then you should output the data flow and control flow information of the code step by step.
You can call the library as needed. Generate complete and correct code whenever possible.

