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Transformers

The essentials of Hugging Face Transformers, from one-call pipelines to tokenization, text
generation, and fine-tuning with Trainer.

Install & Load from the Hub

Install transformers, then pull any of 1M+ models by name.

PURPOSE COMMAND RESULT

Install transformers + torch. pip install "transformers[torch]" _'

backend wheel

Check the installed version. e e e e i e | (s.2.10) (Lus: pyrorch-onty |
Log in to the Hub (private/push). hf auth login B G- O
Hub
. lownloaq del
Load a model by Hub id. AutoModel. from_pretrained("bert-base-uncased") Cﬁ—»m

Hub

Load weights in their stored dtype. AutoModel. from_pretrained(name,dtype="auto")

avoids float32 double-load

Spread a big model across devices. AutoModelForCausalLM. from_pretrained(name,

3 " " CPU sharded
device_map="auto")

pipeline(): a task in 3 lines

One call: name a task, get a ready-to-run model.

PURPOSE COMMAND RESULT

Build a task pipeline. pipe = pipeline(task="sentiment-analysis") e e

auto-pulls default model

Run it on text.

pipe("I love this!") ﬂ++

. ™ g q " - 3 n e
Pick a specific model. pipeline("text-generation", _,

mode1=""Qwen/Qwen3-0.6B")

. X cuda also "mps"
Choose the device. pipeline(task, model=name, device="cuda") pe + o
Batch a list of inputs. : : — —
"text a", "text b", "text c"], batch —g) EEE—>( pire | >C__ D
pipe(["text a ex ext ¢"], batch_size=8) — us =
Generation kwargs pass through. pipe(prompt, max_new_tokens=50, -‘“"“" >0OQ s
g g do_sample=True) pipe ) dosamte, Senerate0
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Tokenize

The tokenizer turns text into integer ids the model reads.

PURPOSE COMMAND RESULT

Load the matching tokenizer. tok = AutoTokenizer.from_pretrained(name) Q»U]D ----- e
tokenizer
oput_ias
Encode to tensors. enc =tok("Hello world",return_tensors="pt") "[D]" sten sk diet
See the integer ids. enc[" input_ids"] 101 | 7502 | 2088 |[ 102

(] [SEP]

Read the attention mask.

1= real token
0 = padding

enc["attention_mask"]

Decode ids back to text. tok.decode(enc ["input_ids"] [0]) 101 75 20 <— [EORSICRTIACRCE
Apply a chat template. tok.apply_chat_template(messages, »[]]}. o) Yot cass

add_generation_prompt=True, return_tensors="pt")

AutoModel & AutoTokenizer

Auto-classes infer the right architecture from the name.
PURPOSE COMMAND RESULT

AutoModel. from_pretrained(name) 1 backbone | hidden_states

Raw backbone (hidden states only).

Causal LM head (text generation).

AutoModelForCausalLM. from_pretrained(name)

Sequence classification head. AutoModelForSequenceClassification O/ *D: 2 Logits
.from_pretrained(name, num_labels=2) num_tabels=2

Token classification (NER). AutoModelForTokenClassification tok | | tok | | tok ane label per token
.from_pretrained(name, num_labels=9) ) (o) (2

same checkpoint
—

Pair tokenizer to model. tok = AutoTokenizer.from_pretrained(name)  toenicer
_
Save both locally. model.save_pretrained("out/") -» D rodel saterensors
tok.save_pretrained("out/") okenizer o tokenizer.json
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Batch, Pad & Truncate

Encode many texts at once into one rectangular tensor.

PURPOSE COMMAND RESULT

Encode a list of texts.

rectangular

tok(["short","a longer one"l, padding=True)

Pad to a fixed length.

fixed width

tok(texts, padding="max_length", max_length=128)

Truncate long inputs.

—3
tok(texts, truncation=True, max_length=512) :§

max_length=512

model ignores 0s

Mask hides the padding.

enc["attention_mask"]

mask

Pad on the left for generation. AutoTokfenizer.from_pret rained(name, 1<) - teft for decoder
padding_side="left")

i i  e— ess wasted compute
Dynamic padding per batch. DataCollatorWithPadding(tokenizer=tok) [ — v ¢

Generate Text

model.generate() decodes new tokens; dials control style.

PURPOSE COMMAND RESULT
Greedy: always pick the top token. model.generate(skenc, max_new_tokens=50) "CED fop path onty
prompt  new tokens
Always set the output length. model.generate(**kenc, max_new_tokens=200) =
( default is only ~20 tokens )
Sample for creative text. model.generate(**+enc, do_sample=True, Iiome @ (v - e

temperature=0.8)

temp

Trim the candidate pool. model.generate (xxenc, do_sample=True, |:||:||:| tail dropped (tap_k / top_n)
top_k=50, top_p=0.95) !

keep top’

down-weight

Curb repetition. model.generate(xxenc, repetition_penalty=1.2) @ l fever Loops
Decode the new tokens to text. tok.batch_decode(out, ()~ = [

skip_special_tokens=True)
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Forward Pass & Logits

Call the model directly to read raw logits and hidden states.

PURPOSE COMMAND RESULT

Run a forward pass (no grad). with torch.no_grad(): ‘ Q»E-» out shterence onty
out = model(xkenc) i)

Read the logits. out.logits Ml {1, nun_tabets]

Tumn logits into probabilities. out.logits.softmax(dim=-1) o0 /DDD

Take the predicted class. out.logits.argmax(dim=-1) D@ﬂ - tallest bar

Ask for hidden states. model (x*enc, — ooy aiaen]

output_hidden_states=True).hidden_states

embeddings + each layer

Pooled sentence embedding. out.last_hidden_state[:, 0] —> first colum 1ifted

Fine-tune with Trainer & push

Trainer runs the loop; push_to_hub() shares the result.

PURPOSE COMMAND RESULT
Configure the run args = TrainingArguments(output_dir="out", g eininohrgunents
. ir = vou
eval_strategy="epoch", push_to_hub=True) Z:aqis;rategy = epoch  push_to_hub

Assemble the trainer. trainer = Trainer(model, args, model | [ aros _,
train_dataset, eval_dataset,processing_class=tok) ‘ne eete

processing_class=tok

Score during training. Trainer(..., compute_metrics=compute_metrics) f )’

eval gauge

Train the model.

. fitted
trainer.train() "\ oss 1

Evaluate on the held-out set. trainer.evaluate()

eval ds

Push weights + tokenizer to Hub. trainer.push_to_hub() _'>

config
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