What Are Large Language Models (LLMS)?

A large language model (LLM) is a type of artificial intelligence (AI) program that can recognize and generate text, among other tasks. LLMs are trained on huge sets of data hence the name "large." LLMs are built on machine learning: specifically, a type of neural network called a transformer model.	Comment by ayda shahmoradi: هوش مصنوعی	Comment by ayda shahmoradi: تشخیص دادن	Comment by ayda shahmoradi: تولید کردن	Comment by ayda shahmoradi: آموزش دیده	Comment by ayda shahmoradi: محموعه‌ای بسیار بزرگ از داده	Comment by ayda shahmoradi: بنابر این	Comment by ayda shahmoradi: شبکه عصبی
In simpler terms, an LLM is a computer program that has been fed enough examples to be able to recognize and interpret human language or other types of complex data. Many LLMs are trained on data that has been gathered from the Internet thousands or millions of gigabytes' worth of text. Some LLMs continue to crawl the web for more content after they are initially trained. But the quality of the samples impacts how well LLMs will learn natural language, so an LLM's programmers may use a more curated data set, at least at first.	Comment by ayda shahmoradi: تفسیر کردن	Comment by ayda shahmoradi: پیچیده	Comment by ayda shahmoradi: جمع آوری شده	Comment by ayda shahmoradi: پیمایش کردن	Comment by ayda shahmoradi: محتوا	Comment by ayda shahmoradi: کیفیت	Comment by ayda shahmoradi: تاثیر	Comment by ayda shahmoradi: انتخاب شده به صورت حرفه‌ای
LLMs represent a major leap in how humans interact with technology because they are the first AI system that can handle unstructured human language at scale, allowing for natural communication with machines. Where traditional search engines and other programmed systems used algorithms to match keywords, LLMs capture deeper context, nuance and reasoning. LLMs, once trained, can adapt to many applications that involve interpreting text, like summarizing an article, debugging code or drafting a legal clause. When given agentic capabilities, LLMs can perform, with varying degrees of autonomy, various tasks that would otherwise be performed by humans.	Comment by ayda shahmoradi: جهش/پیشرفت ناگهانی	Comment by ayda shahmoradi: تعامل داشتن	Comment by ayda shahmoradi: زمینه	Comment by ayda shahmoradi: ظرافت	Comment by ayda shahmoradi: سازگار شدن	Comment by ayda shahmoradi: شامل شدن	Comment by ayda shahmoradi: عاملیت دار	Comment by ayda shahmoradi: استقلال/خود مختاری
LLMs are the culmination of decades of progress in natural language processing (NLP) and machine learning research, and their development is largely responsible for the explosion of artificial intelligence advancements across the late 2010s and 2020s. Popular LLMs have become household names, bringing generative AI to the forefront of the public interest. LLMs are also used widely in enterprises, with organizations investing heavily across numerous business functions and use cases.	Comment by ayda shahmoradi: اوج/نتیجه‌ی نهایی	Comment by ayda shahmoradi: قابل اعتماد	Comment by ayda shahmoradi: رشد ناگهانی	Comment by ayda shahmoradi: پیشرفت	Comment by ayda shahmoradi: مولد	Comment by ayda shahmoradi: پیشرو	Comment by ayda shahmoradi: علاقه	Comment by ayda shahmoradi: شرکت ها/کسب و کارها	Comment by ayda shahmoradi: سرمایه گذاری	Comment by ayda shahmoradi: شدیدا/به طور گسترده	Comment by ayda shahmoradi: متعدد/بی شمار
LLMs are easily accessible to the public through interfaces like Anthropic’s Claude, Open AI’s ChatGPT, Microsoft’s Copilot, Meta’s Llama models, and Google’s Gemini assistant, along with its BERT and PaLM models. IBM maintains a Granite model series on watsonx.ai, which has become the generative AI backbone for other IBM products like watsonx Assistant and watsonx Orchestrate. 	Comment by ayda shahmoradi: رابط/واسط	Comment by ayda shahmoradi: بخش اصلی و حیاتی
LLMs use a type of machine learning called deep learning in order to understand how characters, words, and sentences function together. Deep learning involves the probabilistic analysis of unstructured data, which eventually enables the deep learning model to recognize distinctions between pieces of content without human intervention.	Comment by ayda shahmoradi: احتمالاتی	Comment by ayda shahmoradi: تفاوت ها	Comment by ayda shahmoradi: مداخله
LLMs are then further trained via tuning: they are fine-tuned or prompt-tuned to the particular task that the programmer wants them to do, such as interpreting questions and generating responses, or translating text from one language to another.
What are LLMs used for?
LLMs can be trained to do a number of tasks. One of the most well-known uses is their application as generative AI: when given a prompt or asked a question, they can produce text in reply. The publicly available LLM ChatGPT, for instance, can generate essays, poems, and other textual forms in response to user inputs.	Comment by ayda shahmoradi: متنی
Any large, complex data set can be used to train LLMs, including programming languages. Some LLMs can help programmers write code. They can write functions upon request or, given some code as a starting point, they can finish writing a program. LLMs may also be used in:
· Sentiment analysis	Comment by ayda shahmoradi: احساس
· DNA research
· Customer service
· Chatbots
· Online search
Examples of real-world LLMs include ChatGPT (from OpenAI), Bard (Google), Llama (Meta), and Bing Chat (Microsoft). GitHub's Copilot is another example, but for coding instead of natural human language.
How do large language models work?
Machine learning and deep learning
At a basic level, LLMs are built on machine learning. Machine learning is a subset of AI, and it refers to the practice of feeding a program large amounts of data in order to train the program how to identify features of that data without human intervention.	Comment by ayda shahmoradi: زیر مجموعه	Comment by ayda shahmoradi: شناسایی کردن	Comment by ayda shahmoradi: ویژگی ها
LLMs use a type of machine learning called deep learning. Deep learning models can essentially train themselves to recognize distinctions without human intervention, although some human fine-tuning is typically necessary.	Comment by ayda shahmoradi: اساسا/در اصل
Deep learning uses probability in order to "learn." For instance, in the sentence "The quick brown fox jumped over the lazy dog," the letters "e" and "o" are the most common, appearing four times each. From this, a deep learning model could conclude (correctly) that these characters are among the most likely to appear in English-language text.	Comment by ayda shahmoradi: نتیجه گیری کردن
Realistically, a deep learning model cannot actually conclude anything from a single sentence. But after analyzing trillions of sentences, it could learn enough to predict how to logically finish an incomplete sentence, or even generate its own sentences.	Comment by ayda shahmoradi: واقع بینانه	Comment by ayda shahmoradi: پیش بینی کردن	Comment by ayda shahmoradi: ناقص/نا تمام


LLM neural networks
In order to enable this type of deep learning, LLMs are built on neural networks. Just as the human brain is constructed of neurons that connect and send signals to each other, an artificial neural network (typically shortened to "neural network") is constructed of network nodes that connect with each other. They are composed of several "layers”: an input layer, an output layer, and one or more layers in between. The layers only pass information to each other if their own outputs cross a certain threshold.	Comment by ayda shahmoradi: ساخته شده	Comment by ayda shahmoradi: ساخته شده	Comment by ayda shahmoradi: آستانه/حد
LLM transformer models
The specific kind of neural networks used for LLMs are called transformer models. Transformer models are able to learn context, especially important for human language, which is highly context-dependent. Transformer models use a mathematical technique called self-attention to detect subtle ways that elements in a sequence relate to each other. This makes them better at understanding context than other types of machine learning. It enables them to understand, for instance, how the end of a sentence connects to the beginning, and how the sentences in a paragraph relate to each other.	Comment by ayda shahmoradi: شناسایی کردن/کشف کردن	Comment by ayda shahmoradi: ظریف/نامحسوس	Comment by ayda shahmoradi: توالی/ترتیب	Comment by ayda shahmoradi: مرتبط کردن/ربط دادن
This enables LLMs to interpret human language, even when that language is vague or poorly defined, arranged in combinations they have not encountered before, or contextualized in new ways. On some level they "understand" semantics in that they can associate words and concepts by their meaning, having seen them grouped together in that way millions or billions of times.	Comment by ayda shahmoradi: مبهم	Comment by ayda shahmoradi: ضعیف	Comment by ayda shahmoradi: مرتب شده	Comment by ayda shahmoradi: مواجه شده/روبرو شده	Comment by ayda shahmoradi: در متن قرار داده شده	Comment by ayda shahmoradi: معنایی	Comment by ayda shahmoradi: مرتبط کردن

What are some advantages and limitations of LLMs?
A key characteristic of LLMs is their ability to respond to unpredictable queries. A traditional computer program receives commands in its accepted syntax, or from a certain set of inputs from the user. A video game has a finite set of buttons, an application has a finite set of things a user can click or type, and a programming language is composed of precise if/then statements.	Comment by ayda shahmoradi: پاسخ دادن	Comment by ayda shahmoradi: غیر قابل پیش بینی	Comment by ayda shahmoradi: پرسش ها	Comment by ayda shahmoradi: نحو/ساختار دستوری	Comment by ayda shahmoradi: محدود/پایان پذیر	Comment by ayda shahmoradi: دقیق/شفاف
By contrast, an LLM can respond to natural human language and use data analysis to answer an unstructured question or prompt in a way that makes sense. Whereas a typical computer program would not recognize a prompt like "What are the four greatest funk bands in history?", an LLM might reply with a list of four such bands, and a reasonably cogent defense of why they are the best.	Comment by ayda shahmoradi: تضاد/تفاوت	Comment by ayda shahmoradi: درخواست/فرمان/متن ورودی	Comment by ayda shahmoradi: به طور منطقی/معقولانه	Comment by ayda shahmoradi: قانع کننده	Comment by ayda shahmoradi: دفاع/حفاظت
In terms of the information they provide, however, LLMs can only be as reliable as the data they ingest. If fed false information, they will give false information in response to user queries. LLMs also sometimes "hallucinate": they create fake information when they are unable to produce an accurate answer. For example, in 2022 news outlet Fast Company asked ChatGPT about the company Tesla's previous financial quarter; while ChatGPT provided a coherent news article in response, much of the information within was invented.	Comment by ayda shahmoradi: قابل اعتماد	Comment by ayda shahmoradi: وارد کردن/دریافت کردن(به خصوص داده)	Comment by ayda shahmoradi: ایجاد اطلاعات غلط یا ساختگی	Comment by ayda shahmoradi: دقیق/درست	Comment by ayda shahmoradi: منسجم/مرتبط
[bookmark: _GoBack]In terms of security, user-facing applications based on LLMs are as prone to bugs as any other application. LLMs can also be manipulated via malicious inputs to provide certain types of responses over others including responses that are dangerous or unethical. Finally, one of the security problems with LLMs is that users may upload secure, confidential data into them in order to increase their own productivity. But LLMs use the inputs they receive to further train their models, and they are not designed to be secure vaults; they may expose confidential data in response to queries from other users.	Comment by ayda shahmoradi: مستعد/احتمال پذیر	Comment by ayda shahmoradi: مخرب/بدخواهانه	Comment by ayda shahmoradi: خطرناک	Comment by ayda shahmoradi: غیر اخلاقی	Comment by ayda shahmoradi: محرمانه/سری	Comment by ayda shahmoradi: افزایش دادن	Comment by ayda shahmoradi: فاش کردن/آشکار کردن
