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Abstract. The article explores the evolution of a no-code programming framework
aimed at building logically structured interaction scenarios with large language
models (LLMs). The basic framework includes three formally defined primitives:
"Condition"”, "Loop", and "Function”. These constructs provide a foundation for
implementing simple logical operations through textual prompts. An extended
framework is then introduced, enhanced by two new primitives — "Label" and
"Jump". These enable the organization of non-trivial execution flows, similar to
control statements in classical programming. This approach is particularly
important for handling analytical tasks that require a clear structure and precise
sequence management. Using specific examples, the article demonstrates how to
transition from the basic framework to the extended one while maintaining logical
integrity and enhancing process control flexibility. A methodology for creating the
final prompt as a result of prompt engineering is also presented: verbal
formulation, refinement, structuring, testing, and final adjustment.

Keywords: no-code programming, prompt engineering, LLM, formalization,
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Introduction

The development of large language models (LLMs) is shaping a new reality in
which traditional programming is giving way to a different approach to problem-
solving. Where once programmers created algorithms, wrote code, and designed
databases, today these processes are increasingly delegated to artificial intelligence
systems. The interface for interacting with data is shifting from complex coding to
natural language, where the main tool becomes prompts — textual queries that
define the logic of model operations.

In this new reality, key skills are no longer tied to knowledge of programming
syntax, but rather to the ability to formulate tasks in a way that language models
can understand and execute. The profession of prompt engineer is becoming
analogous to that of an architect — one who designs systems not from code, but
from sets of rules and queries, essence and linguistics. Strong prompt engineers are
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people capable of analytical thinking, formulating clear and precise requests, and
taking into account the nuances of human language. These may be linguists,
methodologists, or data analysts accustomed to working with abstractions. Cross-
disciplinary thinking skills that allow one to consider multiple contexts will
become exceptionally valuable.

The main goal of this study is to formalize a no-code approach to system
development through prompt engineering, drawing an analogy with basic
programming language constructs. We aim to identify a set of primitives ("building
blocks"), such as conditional statements, loops, and functions, described in natural
language, and to formalize them mathematically in order to ensure clear logical
interactions. Furthermore, we develop a methodology for composing these
primitives to build complex systems, such as semantic networks.

Base Framework
The base no-code programming framework [1] is built upon three fundamental
primitives:

— "Condition™ — for branching;
— "Loop" — for repeating actions;
— "Function" — for abstracting common operations.

These primitives together form a minimal base framework sufficient for
implementing many standard tasks.

Formalization of Base Primitives
Primitive 1: Condition (If-Else)
Let:

— Input — input data (text, number, set, etc.);
— C —apredicate that returns True or False;
— Ay, A, —two actions.

Then, the prompt function P(Input) is defined as follows:
— P(Input) = Ay, if C(Input) = True;
— P(Input) = A,, if C(Input) = False.

Example:
If the text contains the word "crisis", return an analysis; otherwise, return a list of
keywords.

Here:

— C —acheck for the presence of the word "crisis";



— A; —generation of an analysis;
— A, — extraction of keywords.

Primitive 2. Loop (For-Loop)
Let:

— S={54,S, ..., S} — a set of elements;
— F —a function applied to each element.

Then:
— P(S)=UF(si), mmai=1...n

Example:
For each word in the list ["crisis”, "economy"], find 3 synonyms.
Here:

— S ={"crisis", "economy"};
— F —synonym search for a single word;
— Result — union of all found synonymes.

Primitive 3. Function (Abstraction)
Let:

— F: X — Y —a function that maps elements from set X to Y;;
— X € X —an input element;
— p — a parameter that controls the behavior of the function.

Then:
— F(x, p) = Prompt(x, instruction parameterized by p).
Example:

Extract all terms from the text related to the category {category}.
Here:

— X —the input text;
— p = {category} — the category parameter;
— F(x, p) —a function that extracts terms related to the specified topic.

Extended Framework

To handle complex analytical, predictive, or recursive tasks, the framework needs
to be extended with new primitives:

— Label — for marking entry/exit points;
— Goto — for controlling the execution order.

These primitives bring no-code programming closer to the paradigm of procedural
programming by providing:

— clear control over the logical flow;



— reusability of blocks;
— flexibility in designing complex scenarios.

Formalization of Extended Primitives
Primitive 4. Label

Let:

— L — label name;

— Block — a block of instructions.
Then:

— Label(L, Block) ::= (L: Block)
Example:
Label(INIT):

Input: X =[4, 7, 10, 5, 3]

This construct allows explicitly defining the initial state of the system.
Primitive 5. Goto (Jump)
Let:

— L —a label name for the jump;
— Condition — an optional condition.

Then:
— Goto(L, Condition?) ::= if(Condition) then goto L
Example:

Label(CHECK_ZERO):
If sum_denominator == 0O:
Goto(HANDLE_ERROR)

This enables jumps in the logical structure, which is especially useful for handling
exceptions or nested branching.

Composition of Primitives
Base and extended primitives can be combined to build complex logical constructs:
Promt ::= Primitive

| (Promt @ Promt)

| Condition(Promt, Promt)
| Label(L, Promt)

| Goto(L)

where @ is a composition operation.



Examples of Task Implementations
Example 1: Calculating the Mean Value
Task: Compute the mean of the number sequence [4, 7, 10, 5, 3].

Base Framework (with explicit use of primitives):

[Primitive "Function"] Function(ComputeMean):
[Primitive "Input"] Input: X = [4, 7, 10, 5, 3]
[Primitive "Loop"] Calculate the sum of elements.
[Primitive "Condition"] If the number of elements > 0:
Divide the sum by the number of elements.
Else:
Return an error: "Empty list".

Extended Framework:

Label(INIT):
Input: X = [4, 7, 10, 5, 3]

Label(CALC_SUM):
Sum the elements of X.

Label(DIVIDE_BY_N):
Divide the sum by the length of X.

Goto(INIT)

Example 2: Variance Calculation
Task: Compute the variance of the sequence: [4, 7, 10, 5, 3].
Base Framework:

Function(ComputeVariance):
Compute the mean p.
For each xi in X, compute (xi — p)3. # Loop
Sum all squared differences.
Divide the result by n.

Extended Framework:

Label(INIT):

Input: X =1[4, 7, 10, 5, 3]
Label(MEAN):

Calculate the mean value .
Label(DEVIATIONS):

For each xjin X :

Calculate (xi — p)?. Store as D.

Label(SUM_SQUARES):

Sum the elements of D.
Label(VARIANCE):

Divide the sum by n.
Goto(INIT)




Example 3: Calculating Autocorrelation
Task: Compute the autocorrelation with lag 1 for the sequence [4, 7, 10, 5, 3].

Base Framework (using explicit primitives):

[Primitive "Function"] Function(ComputeAutocorrelation):

[Primitive "Loop"] Compute the mean .
[Primitive "Loop"] For each xi in X, compute (xi — p)>.
[Primitive "Loop"] Sum all squared differences.
[Primitive "Condition"] If the denominator # O:

Divide the numerator by the denominator.
Else:

Return 0.

Extended Framework:

Label(INIT):
Input: X = [4, 7, 10, 5, 3], k = 1

Label(MEAN):
Compute the mean p.

Label(DEVIATIONS):
For each xi in X :
Compute z; = xi — y. Store as Z.

Label(NUMERATOR):
Initialize sum_numerator = 0
For tfrom O tolen(X ) -k — 1:
sum_numerator += ZJt] * Z[t + k]

Label(DENOMINATOR):
Initialize sum_denominator = 0
ForeachzinZ:

sum_denominator += z2

Label(AUTOCORRELATION):
If sum_denominator # 0:
R = sum_numerator / sum_denominator
Else:
R=0

Goto(INIT)

Example 4: The Robber and the Sheriff
Task: An example from Knuth’s book [2], presented in the Appendix.

The goal is to write a scenario describing the development of events. The situation
is as follows: a robber enters an empty house, where he drinks and steals. Outside
the window stands a sheriff; they spot each other, and a shootout begins. The
actions of the actors are random — the probability of reckless behavior increases




with the amount of alcohol consumed and the number of missed shots. Everything
ends with the death of one or both characters.

Based on the loaded methodology, it is necessary to create a prompt for generating
the event flow — a scenario.

As can be seen, the extended no-code programming framework based on modern
(LLMs) significantly simplifies the programming process, advancing capabilities
initially proposed by pioneers of computer science.

Prompt Development Methodology
Step 1. Verbal Problem Formulation — Generating the Initial Prompt

At this stage, the problem is formulated in natural language, for example:
"Calculate the average value of a list of numbers."

This serves as the initial prompt, which may be vague or insufficiently structured
for an LLM.

Step 2. Refining the Initial Prompt

Potential ambiguities are analyzed and clarified, with additional examples added
(few-shot learning) [3]:

"Calculate the average value of a list of numbers. If the list is empty, return an
error message. For example: for [4, 7, 10], the average is 7."

Step 3. Constructing a Structured Prompt Based on the Framework
The prompt is rewritten using primitives:

[Primitive "Function"] Function (ComputeMean):
[Primitive "Input"] Input: X = [4, 7, 10, 5, 3]

[Primitive "Loop"] Compute the sum of elements.
[Primitive "Condition"] If the number of elements > 0:
Divide the sum by the number of elements.

Else:
Return an error; "Empty list"

Step 4. Executing the Prompt on a Test Example in Interactive Mode

The prompt is passed to the LLM and tested on the example [4, 7, 10, 5, 3]. The
result is verified to be equal to 5.8.

Step 5. Final Refinement of the Structured Prompt

Based on testing results, adjustments are made. For instance, if the model ignores
the condition for an empty list, the prompt is extended with clarification:

[Primitive "Condition"] If the list is empty:
Return: "Error: Empty list"

Else:
Continue computation




Advantages of ""Prompt Language"

The advantages of "prompt language” over traditional no-code technologies
include:

- Zero entry threshold — users do not need to learn syntax; it is sufficient to
describe the task.

- Adaptability, which means the logic can be easily modified by editing
textual instructions.

- Integration with Al tools, enabling the use of prompts directly in platforms
such as ChatGPT, Midjourney, or Claude, without the need to develop a
separate interface.

Limitations and Their Mitigation
Key limitations of using "prompt language" include:
Ambiguity of instructions
- Solution: Adding examples to prompts (few-shot learning), for instance:

Create a list of terms, as in the example:

— Example text: "A qubit is the foundation of quantum computing."
— Example response: ['qubit’, ‘qguantum computing']

Vulnerability to changes in LLMs

— Solution: Provide template-containers with parameters, for example, in a
JSON-like format:

Always use the following structure:
{
“term™ "...",
"relations™: [{"type": "...", "target™: "..."}]
}
Conclusions

The base no-code programming framework, built upon the primitives "Condition",
"Loop", and "Function", provides a clear structure for constructing logical
instructions. These primitives already enable automation of mass data processing,
text analysis, and solving simple mathematical tasks.

However, to implement complex algorithms such as time series analysis, exception
handling, and recursive scenarios, additional primitives — "Label” and "Goto" —
must be introduced.



Furthermore, a methodology for developing the final prompt as a result of prompt
engineering is presented: verbal formulation, refinement, structuring, testing, and
final adjustment.

Future research directions include:

— Development of a graphical user interface for visual prompt design.
— Creation of mechanisms for automatic validation of logical consistency.
— Integration with data analysis tools.
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Appendix. Scenario: Robber vs Sheriff

The scenario is adapted from Volume 2 of Knuth’s The Art of Computer
Programming [2]. It demonstrates how a complex scenario involving random
events can be implemented using the primitives of the framework.

Formalization of the Example

1. Loop
Let:
— S={s4, Sz, ..., Sn} — a set of possible actions (e.g., "drinks", "shoots",
"hides");

— F —a function describing the outcome of each action for every character.
Then:

— P(S)=U F(si), msti = 1...n.
2. Condition
Let:

— Input — current state (e.g., amount of alcohol consumed, number of missed
shots);
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— C —acondition, e.g., "amount of alcohol > 5";
— A, A, —actions.

Then:
— P(Input)=Ay, if C(Input)=True;
— P(Input)=A,, if C(Input)=False.
3. Function
Let:

— F(x,parameter) — a function describing a character’s action;
— X —an input entity (e.g., "robber");
— parameter — a set of parameters.

Then:

— F(x,parameter)=Prompt(x,instruction with parameter)
4. Label
Let:

— L — label name;
— Block — a block of instructions.

Then:

— Label(L,Block)::=(L:Block)
5. Goto
Let:

— L —the target label name;
— Condition — an optional condition.

Then:
— Goto(L, Condition?) ::= if(Condition) then goto L
Prompt

# Scenario: Robber vs Sheriff

## Initial Conditions:

— The robber enters an empty house.

— The sheriff is standing outside the window.

— Initial state: alcohol consumed = 0, number of missed shots = 0.
## Event Loop:

Label("Start"):

Loop:

For each character (Robber, Sheriff):
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Label("End"):
Scenario ends: one or both characters are dead.

# Robber's Action
If (alcohol consumed > 5):
The robber shoots randomly.
Else:
The robber tries to aim carefully.
# Sheriff's Action
If (number of missed shots > 3):
The sheriff panics and fires recklessly.
Else:
The sheriff waits for a precise shot opportunity.
# Outcome Check
If (character receives a fatal injury):
Goto("End").
Else:
Increase either alcohol consumed

or number of missed shots.

Explanation:

The Loop describes the repeated actions of the characters until the final
outcome is reached.

The Condition determines whether an action is rational or reckless,
depending on the current state.

The Function allows adjusting character behavior through parameters.
Labels and Goto organize key decision points in the scenario.

The prompt provided for generating the scenario corresponds to the diagram shown
in Fig. 1.

Below is an example of the developed prompt being executed according to the
logic of the base primitives:

Scenario: Robber vs Sheriff

Action 1: Beginning

The robber enters an empty house.
He quickly scans the room: it’s empty, except for a bottle of strong alcohol
on the table. The robber grabs it with satisfaction and starts drinking.

Alcohol consumed = 1.
Number of missed shots = 0.
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— The sheriff is standing outside the window.
He notices the robber’s silhouette through the curtain. The sheriff quietly
draws his weapon and waits, observing the situation.

START

—— Initial Conditions:

- Robber enters empty house
- Sheriff outside window

- alcohol_ consumed = 0

- missed _shots = 0

LOOP:
FOR EACH character (Robber, Sheriff):

Robber's Action

If alcohol consumed > 5:
Shoot randomly

Else:
Try to aim carefully

Sheriff's Action
If missed_shots > 3:
Fire recklessly
Else:
Wait for better shot

Outcome Check
If fatal injury - GOTO END
Else - update stats

END:
Scenario ends: one or both characters are dead.

FINAL LINE:
“This is always how it ends when you decide

Figure 1. Scenario Development Flowchart
Action 2: First Interaction

— The event loop begins.
Robber:

— If (alcohol consumed < 5):
The robber tries to aim at the window where he noticed movement. His
hands haven’t started trembling from the alcohol yet, so he fires almost
precisely.

Result: Miss.
Number of missed shots = 1.



Sheriff:

— If (number of missed shots < 3):
The sheriff decides not to rush. He waits for the robber to take another step
forward to get a better angle for a shot.

Action 3: Escalation
Robber:

- If (alcohol consumed = 2):
The robber drinks another portion. Now his movements start to become less
precise. He fires again in the direction of the window, but this time the bullet
flies into the ceiling.

Result: Miss.
Number of missed shots = 2.

Sheriff:

- If (number of missed shots < 3):
The sheriff decides to act. He takes the first shot, but since the robber
suddenly hides behind furniture, the bullet misses its target.

Result: Miss.
Number of sheriff’s missed shots = 1.

Action 4: Tension Rises
Robber:

— If (alcohol consumed = 4):
The robber drinks another portion. Now his behavior becomes chaotic. He
fires randomly, not even looking toward the window. One of the bullets
shatters a mirror on the wall.

Result: Miss.
Number of missed shots = 3.

Sheriff:

— If (number of sheriff’s missed shots = 1):
The sheriff tries to remain calm, but his patience is at its limit. He takes
another shot, but this time the bullet gets stuck in the wooden window
frame.

Result: Miss.
Number of sheriff’s missed shots = 2.

Action 5: The Final Act
Robber:
— If (alcohol consumed > 5):
The robber loses control. He fires randomly, without even suspecting where
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the sheriff is. One of the bullets hits the wall near the sheriff but causes no
harm.

Sheriff:

— If (number of sheriff’s missed shots > 3):
The sheriff loses patience. He takes one final, desperate shot. This time, his
bullet hits the robber directly.

Result: The robber sustains a fatal injury.
Goto("End").

Scenario Completion

Label("End"):

— The robber collapses to the floor, his hand lifelessly dropping the weapon.
The sheriff cautiously enters the house. He looks at the dead robber, checks
the alcohol bottle, and sighs.

Final Sheriff’s Line:

— "This is always how it ends when you decide to play hero under the
influence."

Summary

The scenario concludes with the robber’s death. The logic of the basic primitives
(loop, condition, function) enabled the creation of a dynamic story in which the
characters’ actions depended on their state and the evolving situation.
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