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DECISION SUPPORT SYSTEM FOR ENGINEERS 

BASED ON DETERMINISTIC COMPARISON, LLM 

ANALYSIS, AND EXPERT VERIFICATION 
 

Introduction. In conventional product development (forward engineering), 

engineering requirements are gradually transformed into design, manufacturing, 

inspection, maintenance, and operating documents. These documents are revised 

many times during the product life cycle because design solutions, materials, 

manufacturing conditions, inspection procedures, and operating conditions change. 

Therefore, comparing document versions is not merely a formal text operation; it is 

part of engineering change management. 

The practical problem is that an engineer must do more than record that a 

passage has changed. The engineer must understand the technical meaning of the 

change, its possible effect on related documents, and whether further action is 

needed. A deterministic comparison algorithm (diff) can quickly and consistently 

detect added, deleted, and modified passages, but it cannot distinguish editorial edits 

from technically important changes. For the algorithm, a changed punctuation mark, 

a moved line, an adjusted numerical value, and a replaced requirement are all text 

operations. Large language models (LLMs) can explain the meaning of such 

changes and provide an initial classification. However, their outputs are 

probabilistic and must be checked against the original document passages. 

The aim of this work is to define the concept of a decision support system for 

engineers that combines the coverage of deterministic comparison, the semantic 

capabilities of LLMs, and expert verification. The system is intended to reduce 

routine review, preserve the traceability of every change, and provide structured 

material for the engineer’s final decision without transferring decision-making 

responsibility to the model. 

Related Work. Structural comparison methods represent a document as a 

hierarchy of sections, nodes, and connected fragments. This makes it possible to 

detect not only inserted and deleted text, but also moved, replaced, or reorganized 
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structural elements [1, 2]. This is important for engineering documentation because 

the meaning of a requirement often depends on its location and its link to a table, 

note, definition, or nearby clause. 

Studies on engineering change management and requirements impact analysis 

show that a local edit may require updates to related materials, manufacturing 

operations, inspection procedures, or acceptance criteria [3, 4]. Therefore, reliable 

comparison should not only find differences but also preserve their link to the source 

and support later assessment of their effects. 

Several methods have been proposed for checking LLM outputs. Chain-of-

Verification uses follow-up questions [5]; RARR checks statements against sources 

[6]; FActScore evaluates separate factual claims [7]; RAGAS measures how well 

an answer is supported by the provided context [8]; and MURCIA demonstrates 

controlled analysis of regulatory changes [9]. In the reviewed studies, these tasks 

are mainly addressed separately. There is still a need for an applied workflow for 

engineering documentation that combines complete change detection, LLM-based 

interpretation, and the engineer’s final decision while preserving links to the source 

text. 

Proposed Decision Support System. The proposed system has three 

consecutive stages: change identification, change interpretation, and expert 

verification (Fig. 1). The output of each stage becomes the input for the next one. 

The deterministic algorithm creates a complete and traceable list of changes, the 

LLM turns this list into structured change summaries, and the engineer verifies the 

findings, creates the final change register, and defines the required actions. 

 

 
Fig. 1. Three-stage decision support system for engineering document 

comparison 
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At the first stage, cleaned and normalized document versions are divided into 

stable comparison units: sections, clauses, tables, or logical blocks. The diff 

algorithm records added, deleted, and modified passages. For each operation, it 

stores an identifier, a source location, the old text, and the new text. This result 

provides complete and repeatable detection, but it does not yet assess engineering 

significance. 

At the second stage, the LLM receives a context package for a specific edit 

rather than the whole document. The package contains aligned passages from the 

two versions, their locations, and the operation type. The model explains the change, 

links its explanation to the source text, and assigns one of three preliminary 

categories: non-substantive, potentially substantive, or unclear. Non-substantive 

edits are editorial changes that do not alter meaning. Potentially substantive changes 

may affect numerical values, requirements, materials, tolerances, inspection 

methods, acceptance criteria, or compliance conditions. The unclear status is used 

when the context is insufficient or the explanation has no direct support in the source 

text. 

At the third stage, the engineer compares the old and new passages, the LLM 

explanation, and the wider document context. The engineer confirms, rejects, or 

revises the preliminary interpretation, determines the actual significance and 

criticality of the change, and sets the next actions. The final register should contain 

at least the change identifier, the old and new text, the diff operation type, the LLM 

explanation, the supporting passages, and the expert decision. 

The quality of the system can be assessed by the coverage of detected edits, the 

share of correctly classified substantive changes, the availability of source support 

for LLM explanations, the time required for expert review, and the consistency of 

decisions. Priority should be given to changes in parameters, tolerances, materials, 

manufacturing conditions, inspection methods, acceptance criteria, and operating 

conditions. 

Applications. In conventional product development, the system can be used to 

review revisions of design specifications, manufacturing and assembly plans, 

operation sheets, material requirements, inspection instructions, maintenance and 

operating documents, regulatory requirements, and compliance matrices. It is 

especially useful when a reviewer must determine not only whether the text has 

changed, but also whether the change affects the design, manufacturing process, 

quality control, or evidence of compliance. 

In reverse-engineering projects, the system is limited to comparing available 

documents, for example, a legacy instruction with a restored draft, two historical 
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versions, or a current document with a proposed update. This can help identify 

missing, outdated, or conflicting requirements. The system does not reconstruct part 

geometry or create a CAD model. Drawings, complex tables, and mixed-format 

materials require separate comparison and verification procedures. 

Conclusions. The proposed system defines clear roles for algorithmic 

comparison, the language model, and the engineer. Its methodological result is a 

shift from an unstructured list of text edits to a set of verifiable engineering 

conclusions, each supported by source passages and a final expert decision. This 

workflow preserves the coverage of deterministic comparison, uses the LLM to 

organize changes by meaning, and keeps professional judgment with the engineer. 
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