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Artificial Intelligence, Part 4:
Prompt Engineering

SMT Perspectives and Prospects
by Dr. Jennie S. Hwang, CEO, H-TECHNOLOGIES GROUP

The introduction of Generative AI mod-
els and ChatGPT-4’s rise to fame has brought
about a relatively new term: prompt engineer-
ing. What is prompt engineering and what
its impact? What prompt engineering tech-
niques, tools, and platforms can optimize the
use of Generative AI models, particularly large
language models (LLMs)? What tips, pointers,
and best practices can be used to hone prompt
engineering? The following column addresses
these questions.

What Is Prompt Engineering?
Destined to maximize the utility of Gener-
ative AI models, prompt engineering devel-
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ops, designs, and optimizes specific prompts
to enhance the output of LLMs or founda-
tion models (FMs). Prompt engineering
allows us to use AI models more effectively
and achieve more accurate, relevant, and
timely responses. It refines LLMs with spe-
cific prompts and recommended outputs,
along with refining inputs to generate texts
or images.

Maximizing the utility of an AI model, par-
ticularly for LLMs to achieve their targeted
outcomes, often requires experimentation and
various iterations. Reducing these attempts is
possible by better understanding prompt engi-
neering’s elements and techniques.
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What Are the Impacts of
Prompt Engineering?

Prompt engineering is an emerging field
and a new skill. Prompt engineers program
in English instead of computer program-
ming languages such as Python. They use
plain words to achieve results, for example,
assisting researchers in abstracting essen-
tial content from literature, helping busi-
nesses analyze large quantities of documents
to summarize, pull out key points, and high-
light company earnings call transcripts. They
also fine-tune prompts that go into an LLM
to extract valuable information and can ana-
lyze and create prompt tools. Prompt engi-
neers can also determine how to evaluate dif-
ferent models via a given prompt or a series of
prompts about applications.

Prompt Engineering vs. Fine-tuning

Fine-tuning is primarily based on supervised
learning and requires labeled data with specific
datasets to improve model performance. It is
an expensive process.

Prompt engineering works similarly to fine-
tuning. However, there is no need for labeled
data. It uses prompt techniques to guide the
pre-trained LLM/FM to give more relevant
and accurate answers by interacting with

LLM/FM with natural language via a series of
instructions, questions, and statements.

Well-curated prompt engineering is a more
effective way to fine-tune pre-trained large
LLMS and FMs.

Prompt Engineering Techniques
and Approaches

One technique is chain-of-thought prompt-
ing, which uses a series of well-thought-
out questions with logical or strategic
sequences to interact with the model. It
does this by breaking down questions step-
by-step and asking the models to check
their work as they go. It works as follows:

Request > Answer > Feedback > Request >
Answer > Feedback » Continue Fine-tuning

Another technique is called a “persona
prompt,” which tells the model to assume a
role. Additionally, one can choose new infor-
mation prompts by adding new information
that the LLM might not know.

Through question-refinement prompts, we
can ask the model to suggest improved or
alternative questions to achieve more refined
answers and write elaborate prompts to achieve
the desired output, such as in aesthetic imag-



ery. We can also use Zero-shot or Few-shot
techniques. Zero-shot does not give examples,
which is usually better for larger LLMs. Few-
shot gives contextual output or format infor-
mation. The technique needs to follow the
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token limits of LLMs.

Prompt Engineering Tips

To leverage prompt engineering to achieve
the desired output, these tips are ranked in

ascending order of depth or skills:

Level 1

1.
2.
3.

Understand the issue at hand.

Know what questions to ask.
Understand the desired outcome, then
articulate the question.

Form clear and actionable requests.
Use clear and direct wording to avoid
producing unexpected and undesirable
results.

Level 2

1.

2.

4.
S.

Set a strategy to create and refine effec-
tive prompts.

Think about how to ask the questions
effectively.

. Rephrase a question, which can lead the

LLM to produce a completely different
response.

Pose open-ended questions or requests.
Add detail and context.

Level 3

1.

2.

3.
4.

5.

Break down complex tasks into simpler
prompts.

Iterate and experiment with different
prompt structures.

Know the training dataset.

Have a working knowledge of underly-
ing model architecture.

Understand prompt interface mechanics.

Prompt Engineering Tools and Platforms

Several commercially available tools are
available for testing and use. Their respective

features and strengths vary with applications.
To name a few:

e PromptSource: A tool kit that uses an
iterative development process to cre-
ate natural language prompts through
PromptSource’s API; available on GitHub.

e Prompter: A debugging tool for GPT-3.5
and GPT-4 (4+) that allows users to iden-
tify and address issues with their prompts.

e FusionAI: Prompt engineering software
that helps improve and expand prompts
and is often used for creative writing, idea
generation, and brainstorming.

e PromptPerfect: A tool that allows users
to input the prompt and adjust the set-
tings (e.g., prompt length, output qual-
ity, and the number of iterations); a
third-party plugin that works with text
generation models (ChatGPT, Claude,
DALL-E 2, Midjourney, and Stable Dif-
fusion). This is used with paid versions
of ChatGPT.

e PromptLayer: A tool that allows users to
monitor and control prompt interactions to
see what changes improve results over time.

e OpenAl Playground: A platform to exper-
iment, test, and refine prompts with vari-
ous GPT models.

Prompt Engineering Cautions
Generative Al models continue to gather
information from their interactions with users.
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https://github.com/bigscience-workshop/promptsource
https://www.techtarget.com/searchenterpriseai/news/366544603/Anthropic-AI-assistant-differs-from-ChatGPT-and-Bard
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They absorb and store information. When
prompting, be mindful of information that is
private, confidential or proprietary.

Prompt Engineering Best Practices

1. Experiment and test different methods
of phrasing instructions or questions.

2. Create and manipulate the optimal
question or input by understanding the
underlying model’s algorithmic architec-
ture and dataset constraints.

3. Test multiple models for a specific
application. sM1007

Appearances

Dr. Jennie Hwang will lead two Professional Devel-
opment Courses, “Artificial Intelligence—Opportu-
nities, Challenges and Possibilities” and “High-reli-
ability Electronics for Harsh Environments,” March
16, 2025, at IPC APEX EXPO 2025. She will also
teach IPC webinar courses on “SMT Manufactur-
ing Productivity and Yield—Mitigating Production
Defects, Part 1 and Part 2,” Feb. 4-13, 2025.

Dr. Jennie S. Hwang, an interna-
tional businesswoman, speaker,
and business and technology
advisor, is a pioneer and long-
standing leader in SMT manu-
facturing since its inception, and
in developing and implementing
lead-free electronics technology and manufacturing.

She has served as chair of Artificial Intelligence-
Justified Confidence for DoD Command and Con-
trol study, chair of Al Committee of the National
Academies, and Review Panels of NSF National
Al Institutes and Committee of Strategic Think-
ing for Engineering Research. An International Hall
of Famer (Women in Technology), she has been
inducted into the National Academy of Engineer-
ing, named an R&D-Stars-to-Watch, and received
the YWCA Achievement Award. She has held
senior executive positions with Lockheed Mar-
tin Corp., and was CEO of International Electronic
Materials Corp. She is currently CEO of H-Technol-
ogies Group, providing business, technology, and
manufacturing solutions.

She has served as chair of the Laboratory
Assessment Board, the DoD Army Research Lab-
oratory Assessment Board, and the Assessment
Board of Army Engineering Centers. She is on the
board of Fortune-500 NYSE companies and civic
and university boards, Commerce Department’s
Export Council, National Materials and Manufac-
turing Board, NIST Assessment Board, various
national panels/committees, and international lead-
ership positions.

She is the author of 10 books (four as co-author)
and 750+ technical/editorial publications. She is a
speaker and author on trade, business, and educa-
tion issues. Her formal education includes four aca-
demic degrees (Ph.D., M.S., M.A., B.S\), as well as
Harvard Business School Executive Program and
Columbia University Corporate Governance Pro-
gram. To read previous columns, click here.
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