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Gambar 1. Pembacaan Dokumen PDF dan Eksperimen Chunking
Pada tahap ini, program membaca dokumen PDF menggunakan library PyPDF dan mengambil teks yang terdapat di dalam dokumen. Program menguji dokumen Aircraft Maintenance and Repair.pdf dengan total 12.889 karakter dan menampilkan 500 karakter pertama untuk memastikan teks berhasil dibaca.
Selanjutnya, dilakukan eksperimen pemotongan teks menggunakan tiga ukuran chunk, yaitu 500, 1.000, dan 1.500 karakter. Setiap ukuran menggunakan overlap sebesar 10% untuk mempertahankan sebagian konteks antara potongan sebelumnya dan berikutnya.
Hasil pengujian menghasilkan 29 chunk untuk ukuran 500, 15 chunk untuk ukuran 1.000, dan 10 chunk untuk ukuran 1.500. Program juga menampilkan tiga sampel chunk secara acak untuk melihat hasil pemotongan teks.
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Pengujian Pencarian Informasi Menggunakan ChromaDB
Pada tahap ini, program melakukan pencarian informasi menggunakan koleksi pedoman_1000 yang telah dibuat sebelumnya. Model embedding yang digunakan sama dengan model pada proses indexing agar vektor pertanyaan dan dokumen dapat dibandingkan.
Pengujian dilakukan menggunakan tujuh pertanyaan, yang terdiri dari lima pertanyaan biasa dan dua pertanyaan parafrase. Untuk setiap pertanyaan, sistem mengambil tiga potongan dokumen dengan tingkat kemiripan tertinggi.
Hasil pencarian menampilkan peringkat dokumen, nama sumber PDF, nomor chunk, nilai jarak (distance), dan sebagian isi teks yang ditemukan.
Nilai distance yang lebih kecil menunjukkan bahwa vektor pertanyaan memiliki kemiripan yang lebih tinggi dengan vektor dokumen. Pengujian ini bertujuan mengetahui apakah sistem dapat menemukan informasi yang sesuai, termasuk ketika pertanyaan disampaikan menggunakan kata-kata yang berbeda dari dokumen asli.






Evaluasi Retrieval.py
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Pada tahap ini, dilakukan evaluasi kualitas pencarian menggunakan 15 pertanyaan pengujian yang dilengkapi kata kunci jawaban. Pengujian dilakukan pada dua koleksi ChromaDB, yaitu pedoman_500 dan pedoman_1000. Evaluasi menggunakan metrik Hit@1, Hit@3, dan Hit@5 untuk mengukur keberhasilan menemukan potongan dokumen yang mengandung kata kunci pada hasil pencarian teratas. Selain itu, digunakan MRR@5 (Mean Reciprocal Rank) untuk mengukur posisi hasil relevan pertama dalam lima hasil pencarian teratas.
Hasil pengujian menunjukkan bahwa koleksi pedoman_500 memperoleh Hit@1 sebesar 0,40, Hit@3 sebesar 0,67, Hit@5 sebesar 0,67, dan MRR@5 sebesar 0,51. Sementara itu, koleksi pedoman_1000 memperoleh Hit@1 sebesar 0,33, Hit@3 sebesar 0,47, Hit@5 sebesar 0,67, dan MRR@5 sebesar 0,43. Berdasarkan hasil tersebut, ukuran chunk 500 memberikan performa retrieval yang lebih baik pada dataset pengujian ini, terutama dalam menemukan informasi pada peringkat pencarian yang lebih tinggi.
Program juga menampilkan pertanyaan yang gagal menemukan kata kunci jawaban dalam lima hasil pencarian teratas. Terdapat tiga pertanyaan yang gagal pada kedua ukuran chunk, yaitu mengenai tujuan Non-Destructive Testing (NDT), pendekatan Reliability-Centered Maintenance (RCM), serta kendaraan yang digunakan untuk inspeksi dan perbaikan. Hal ini menunjukkan bahwa sistem retrieval masih memiliki keterbatasan dalam menemukan seluruh informasi yang dibutuhkan. Keterbatasan tersebut dapat dipengaruhi oleh ukuran chunk, relevansi hasil pencarian, dan perbedaan kata kunci dengan isi dokumen.
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Aircraft Maintenance and Repair

Introduction

Aircraft maintenance and repair are

critical conponents in the Field of Aerospace
Engineering. These activities ensure the
safety, reliability, and efficiency of aircraft,
which are essential for both comercial and
military aviation. The importance of aircraft.
maintenance cannot be overstated, as it
directly inpacts the operational readiness

and longevity of aircraft. In the highly
regulated aerospace industry, stringent
Standards and pro
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Hore information on objective complements
Note: The second NP, the direct

K 29 -
dous parts of each sentence pattern include the
following:
NP = noun phrase
This abbreviation refers to a headvord noun and its modifiers (“noun
phrase”) functioning as a subject, direct object, indirect object, subjective
‘complenent, or objective complenent.
« NP1, NP2, NP3, etc. = designations for different noun phrase functions
Numbers in sequential order are used with each NP to designate its
diference from or similarity to other NPs before and after it.

UKURAN CHUNK: 1000
OVERLAP: 100
AMLAH CUK: 15
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ular maintenance to ensure safety. Aircraft owners often work with certified
maintenance facilities to perform inspections, repairs, and upgrades on their
aircraft.

Case Studies

One notable case study is the maintenance program for the Boeing 757
Dreanliner. This aircraft features advanced composite materials and systens
that require specialized maintenance techniques. Boeing has developed a
comprehensive MRO program that includes predictive maintenance

technologies to monitor the health of the aircraft in real-time.

Advanced Topics

Recent Research and Innovations

Recent advancenents in technology have led to significant innovations in
aircraft maintenance. The use of Artificial Intelligence (AI) and Machine
Learning (ML) algorithns for predictive maintenance is gaining traction. These
technologies analyze vast amounts of data to predict potential failures and
optinize maintenance schedules.

Future Trends

The future of aircraft maintenance is likely to be shaped by sev

- G 14
s the subject (WP1). The third NP, the objective

complenent, receives the sane numerical designation as the direct object (NP2)
because it is the same as the direct object (Jacobsen = friend).

Exercise:
Try to determine the patterns of the sentences in the first two paragraphs.

5. WL+ LY+ NP1
The Linking verb is followed by a noun functioning as a subjective complenent.
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Try to determine the patterns of the sentences in the first two paragraphs.

5. WL+ LY+ NP1
The Linking verb is followed by a noun functioning as a subjective complenent.

Note: The second NP receives the same numerical designation as the first NP
because the second NP, the subjective complement, is the same as the subject
(30an = Buddnist)..

6. NP1+ voint
The action verb takes no direct object.

Even if the action verb is followed by a prepositional phrase, the verb is still
intransitive as long as it does not take a direct object.

7. WL+ Vetr + NP2
The action verb is followed by a direct object.
More information on direct objects
Note: The second NP, the direct object, receives a different numerical designation
(WP2) because it is not the same as the subject (NPL).

8. NP1+ Vetr + NP2+ WP3
The action verb is ollowed by an indirect object and then a direct object.
More information on indirect objects
Note: The indirect object and the

UKURAN CHUNK: 1500
OVERLAP: 150
AUMLAH CUNK: 10

« Collaborative Efforts: Encouraging collaboration between airlines, HRO
providers, and regulatory bodies o streamline compliance processes.

« Technological Adoption: Embracing new technologies and investing in

research and development to inprove maintenance practices.

Conclusion

Aircraft maintenance and repair are indispensable aspects of Aerospace
Engineering. They ensure the safety, reliability, and efficiency of aircraft, which
are crucial for both comercial and military aviation. The field has evolved
significantly over the years, driven by advancenents in technology and the
increasing complexity of aircraft systens. While challenges remain, ongoing
research and imnovation promise to further enhance maintenance practices and
inprove the overall safety and performance of aircraft. As the aerospace

industry continues to grow, the inportance of effective maintenance and repair
practices will only becone more pronounced, underscoring their critical role in
the Field of Aerospace Engineering.
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practices will only becone more pronounced, underscoring their critical role in
the field of Aerospace Engincering.
Aircraft Maintenance and Repair

Th follouing section is brought to you by Towson University at
Sentence patterns.
Just about all sentences in the English language fall into ten patterns determined by
the presence and functions of nouns, verbs, adjectives, and adverbs.
The patterns are most easily classified according to the type of verb used:

Verb of being patterns (1, 2, 3) use a form of the verb to be as the main verb

- o 2
procedures.
« 19305 The introduction of more complex aircraft necessitated the

creation of dedicated maintenance facilities and specialized training
prograns..

« 19405 World War II accelerated advancements in aircraft

technology and maintenance practices, leading to the formation of

the First MRO organizations.

« 19605 The advent of Jet engines and larger comercial aircraft.

brought about significant changes in maintenance techniques

‘and cquipnent.

« 19805: The inplenentation of computerized maintenance

managenent systems (G5) revolutionized the dndustry by

improving record-keeping and scheduling.

Notable Figures

Several individuals have made signiicant contributions to the field of aircraft
maintenance. Charles E. Taylor, the mechanic who built the engine for the
Wiright brothers® first aircraft, is often regarded as the father of aircraft
maintenance. More recently, igures like Frank Whittle, who developed the jet
engine, have had a profound inpact on maintenance practices.

Applications

Comercial Aviation

1In comercial aviation, aircraft maintenance is crucial for ensuring passenger
safety and mininizing operational disruptions. Airlines invest heavily in MRO
services to maintain their fleets. For example, Delta Air Lines operates one of
the largest MRO facilities in the world, providing comprehensive maintenance
services for its aircraft.

Military Aviation

Military aircraft require rigorous maintenance o ensure mission readiness and
opera

- oK 6
erns are most easily classified according o the type of verb used:

Verb of being patterns (1, 2, 3) use a form of the verb to be as the main verb in
the sentence.

i are  wes  were  hasbeen  havebeen  had been
Linking verb patterns (4, 5) use one of the Linking verbs as the main verb in the
sentence. The Linking verb is followed by a noun or adjective functioning as a
subjective conplenent.

smell  taste  look  feel  seem  become  appear  grow
Action verb patterns (6, 7, 8, 9, 10) use one of the many action verbs as the main
verb in the sentence. The action verb may be either transitive (take a direct object)
or intransitive (ot take a direct object).

see jump  embrace write imagine buy  plumet think etc.
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the largest MRO facilities in the world, providing comprehensive maintenance
services for its aircraft.

Military Aviation

Military aircraft require rigorous maintenance o ensure mission readiness and
opera

- UK 6
erns are most easily classified according to the type of verb used:

Verb of being patterns (1, 2, 3) use a form of the verb to be as the main verb in
the sentence.

i are  wes  were  hasbeen  havebeen  had been
Linking verb patterns (4, 5) use one of the Linking verbs as the main verb in the
sentence. The Linking verb is followed by a noun or adjective functioning as a
subjective conplenent.
smell  taste  look  feel  seem  become  appear  grow
Action verb patterns (6, 7, 8, 9, 10) use one of the many action verbs as the main
verb in the sentence. The action verb may be either transitive (take a direct object)
or intransitive (ot take a direct object).
see jump  embrace write imagine buy  plumet think etc.
Terns used to identify various parts of each sentence pattern include the
following:
NP = noun phrase
This abbreviation refers to a headvord noun and its modifiers (“noun
phrase”) functioning as a subject, direct object, indirect object, subjective
‘complenent, or objective complenent.
« NP1, NP2, NP3, etc. = designations for different noun phrase functions
Numbers in sequential order are used with each NP to designate its
diference from or similarity to other NPs before and after it.
« V-be = verb of being.
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20. In the sentence “Freegans” search through dumpsters to Find usable items ,
the verb is in the (a) active, (b) passive voice.

21 Freegans recomend that any discarded item (a) are, (b) be reused to
reduce waste.

22. Many itens have (a) 1aid, (b) lain, (c) lay in trash bins that ar

Peringiat 2
Sumber: Engineering Failures.pdf

Chunk: 2

Jarak: 0.729

1lapse of this dam in China resulted in one of

the deadliest loods in history, with estimates of up to 248,009 fatalities. The
disaster was caused by inadequate design and failure to account for extrene
weather conditions.

6. Bhopal Gas Tragedy (1984): A gas leak at a pesticide plant in Bhopal

Peringiat 3
Sumber: Engineering Failures.pdf

Chunk: 1

Jarak: 0.733

the first incident. The

failures were due to design flaws and inadequate safety measures.

3. The Sinking of the RS Titanic (1912): The Titanic sank after hitting an iceberg,
resulting in over 1,500 deaths. Engineering failures included the use of low-
quality rivets and inadequate lifeboat cap.

Pertanyaan 2 (Biasa)
Apa kepanjangan dan pengertian RO

Peringiat 1
Sumber: Aircraft Maintenance and Repair.pdf
Chunk: 1
Jarak: 0.586
of scheduled and unscheduled tasks
ained at ensuring the airvorthiness of an aircraft. These tasks include
inspections, repairs, modifications, and overhauls. The prinary goal is to detect
® and rectify any issues before they compromise the safety and performance of
SErm the aircraft.
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