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As smart factories evolve, maintenance manuals need to be transformed from static documents into machine-readable and
reusable digital assets. However, many legacy manuals are still in unstructured formats, such as Hangul word-processor
files, which complicates their updating, reusability, and adaptability to changing product configurations. This paper presents
a framework for converting these legacy manuals into S1000D-based documents. It combines style-based hierarchy
extraction with rule-guided multi-step transformation using a local large language model (LLM). First, the style information
within the Korean documents is analyzed to identify the hierarchical structure of the manual and extract content at various
document levels. Next, this extracted content is converted into S1000D XML modules through the local LLM, utilizing
category-specific rule files, XML tag definitions, and example templates. To enhance structural consistency and minimize
errors, different prompts and rule sets are applied based on the document hierarchy level.A case study involving a
maintenance manual for a high-angle limit switch module demonstrates that the proposed method can maintain document
structure while generating reusable S1000D-style outputs from legacy technical documents. This approach lays a practical
foundation for creating continuously updatable and context-reconfigurable maintenance guidance in smart manufacturing

environments.
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Data Preprocessing
(Style-based Group)

XML
Data selectin
HWP Manual.xml using style name
csv
Manual.hwp XSt + Result File

Style (Upper style, Lower style,
Manual.xs| "™ Hierarchy Convering result)

Create result
refering to the rule file

Fig. 1 Procedure of automatic conversion from local instructions
into S1000D standardized documents
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Fig. 2 Hierarchical structure of local instruction
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Fig. 3 Reference data mapping category XML tags definition to
S1000D examples
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Fig. 4 Hierarchical structure of part manual instruction for high-
limited switch module
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Fig. 5 Main contents of a specific section in a local instruction
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Return Only the final XML element. Do not explain analyzing Procedure or any other text.
***Analyze the input data and find the appropriate XML tag using the [Xml Parsing Rule].***

[Required constraints]

***Return ONLY the final XML element. Do NOT return any other text under any
circumstance.***

[Input Data]

head_data: {head)

value_data: {value}

[Rules]

1. Match 'head_data' with the most similar value in the 'ParentContent’ column.
2. 2. Use the corresponding ‘Mapping XML’ value as the parent XML tag.

[Xml Parsing Example]
{xml_parsing_example}

Output Requirements:

Return ONLY the final XML element.Wn- The value must follow the format defined in the
‘Format’ column.#n- Do NOT explain your reasoning.

Do NOT output any text except the XML.

If the output contains the literal string W"Wn¥W", you must remove it and replace it with an
actual line break.

Must wrapped by the parent XML tag.

Fig. 6 Input prompt of large language model to convert the

instruction

Table 1 Major rules to convert the local instruction into S1000D

template

Rule

Find the parent item value in the data from the first column of the
rule file.

The child item XML tag must be enclosed within the parent item
XML tag.

Find the child item value in the data from the “Internal

Information” column of the rule file.

Determine the format by referring to the example data in the same
row as the data found in Rule 3.

If the child item value is empty, apply the value from the “No
Data” column as it is.

The converted XML tag information must be enclosed within the
parent item XML tag found in Rule 2, and the parent item XML
tag must be used only once.

Even if there is only one child item value, it must still be enclosed
within the parent item XML tag found in Rule 2.

If the parent item XML tag found in Rule 2 consists of multiple
tags, such as <parentl><parent2> </parent2></parentl>, all of
those tags must be treated as parent item tags.

If the item information mentions a quantity, such as “n units,” add
the following tag inside the internal tag: <reqQuantity
unitOfMeasure = "?">n</reqQuantity>

Table 2 Summary of conversion results by hierarchical level

Total number of Success number
Content level

items of items
Single-step Upper level 10 9
convert Lower level 17 6
Multi-step Upper level 10 10
convert Lower level 17 16
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Input Value

Output Value

1)_ojuIExt
7h AHUHE D2 0° 4%
(PRODUCT-AAA-00-00-0000-00A-
L) QEILIYE 3] 0° HRE ANTLL,
(PRODUCT-AAA-00-00-0001-00A-920A-A)|

<reqCondGroup>

<reqCondDm>

<reqCond>QHH[LIHIE 17} 0° 27HE
Al$tC}. </reqCond>

<dmRef>
<dmRefldent>
<dmCode
modelldentCode="PRODUCT"
systemDiffCode="AAA"
ode="00" subS; ode="0"

subSubSystemCode="0"
assyCode="0000" disassyCode="00"
disassyCodeVariant="A" infoCode="920"]
infoCodeVariant="A"
itemLocationCode="A"/>
</dmRefldent>
</dmRef>
</reqCondDm>
<reqCondDm>
<reqCond>QtE|LIAIE 143] 0° ¥ 2 &
A3t} </reqCond>
<dmRef>
<dmRefldent>
<dmCode
modelldentCode="PRODUCT"
systemDiffCode="AAA"
systemCode="00" subSystemCode="0"
subSubSystemCode="0"
assyCode="0001" disassyCode="00"
disassyCodeVariant="A" infoCode="920"
infoCodeVariant=
itemLocationCode="A"/>
</dmRefldent>
</dmRef>
</reqCondDm>
</reqCondGroup>

YU 55 3P
AL WK BT wm,1/47)04707M), 174
0|, A% AX|B(5",1/4"dr))4749), 171
A2 WAB(13 m,1/27)(5413M), 171

B> iy &

<reqSupportEquips>
<supportEquipDescrGroup>
<supportEquipDescr>
<name>22, 27 WA BT
ma,1/4")</name>
<identNumber>
<manufacturerCode/>
<partAndSerialNumber>

<par J4707M</par b
</partAndSerialNumber>
</identNumber>
<reqQuantity unitOfMeasure="7}
">1</reqQuantity>
</supportEquipDescr>
<supportEquipDescr>
<name>&F0|, 2% A&
(5",1/4"dr) </name>
<identNumber>
<manufacturerCode/>
<partAndSerialNumber>
<partNumber>J4749</partNumber>
</partAndSerialNumber>
</identNumber>
<reqQuantity unitOfMeasure="7}
">1</reqQuantity>
</supportEquipDescr>
<supportEquipDescr>
<name>22, 27 HX|Z(13
ma,1/2")</name>
<identNumber>
<manufacturerCode/>
<partAndSerialNumber>

par 15413M</par
</partAndSerialNumber>

</identNumber>

<reqQuantity unitOfMeasure="7}
">1</reqQuantity>

</supportEquipDescr>
</supportEquipDescrGroup>
</reqSupportEquips>

3) 8Xt
HAH (LOCTITE 243)

<reqSupplies>
<supplyDescr>
<name>E 2 </name>
<identNumber>
<manufacturerCode/>
<partAndSerialNumber>
<partNumber>LOCTITE
243 </partNumber>
</partAndSerialNumber>
</identNumber>
<reqQuantity unitOfMeasure="7{
">2</reqQuantity>
</supplyDescr>
</reqSupplies>

Fig. 7 Final output of automatic instruction converter
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