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pip install openvino-tokenizers[transformers]

Hugging Face & Optimum Intel Z{E[ LIcH#iR

Al FEARET7TUT -2 3> TlE LLM #5#(F 4 DORTY T THEM SN, Hugging Face ZfERT5H
RA1T 17 OpenVINO™ APl ZfER T BMNICIDARESKERDFRT,

EFI)ILEO—-RTS

ANTF A ER—=D /LTS
WIL—T%#ETITD

HAL—0V%0IET S

PN =

Hugging Face LLM %Z OpenVINO™ ICO—F93%

OpenVINO™ T LLM R I 2RO EERTEIE, Optimum Intel (358) Z#{#F A LT Hugging Face Hub
(EB) BETILZO—RTBETT, Optimum Intel ZFERLTO—RLREETILIE, Hugging Face
Transformers APl O B #EME%#ER >cEFF, OpenVINO™ B IFICHE BTN TWVWET,
OVModelForCausalLlM 5 X [FEFILE%EZIFEVD, Hugging Face o5 o >O—RLT XEU—RD
ATIORELTHERELET,

Hugging Face oEFI)LEMERL T BICIE, A TOI—RHID OVModelForCausalLM.from_pretrained
XYY REFALET . /\TA—5— export=True ZREIT DL, EFILIFA VT T>1T OpenVINO™ A
RIR (IR) e ICEBEINET,

from optimum.intel import OVModelForCausallLM
model id = "HuggingFaceH4/zephyr-T7b-beta"
model = OVModelForCausallLM.from pretrained(model id, export=True)
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& tokenizer.save_pretrained("your-model-name") Z{ERLZET,

# Save model for faster loading later
model.save pretrained("zephyr-7b-beta-ov")
tokenizer.save pretrained("zephyr-T7b-beta-ov")
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# Load a saved model
model = OVModelForCausallM.from pretrained("zephyr-7b-beta-ov")
tokenizer = AutoTokenizer.from pretrained("zephyr-T7b-beta-ov")
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Python

from optimum.intel import OVModelForCausalLM

# new imports for inference

from transformers import AutoTokenizer, pipeline

# load the model
model id = "meta-llama/Llama-2-7b-chat-hf"
model = OVModelForCausallLM.from pretrained(model id, export=True)

# inference

tokenizer = AutoTokenizer.from pretrained(model id)

pipe = pipeline ("text-generation", model=model, tokenizer=tokenizer)
prompt = "What is OpenVINO?"

results = pipe (prompt)
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import numpy as np

from pathlib import Path

import openvino tokenizers

from openvino import compile model, Tensor
model dir = Path("path/to/model/directory")

# Compile the tokenizer, model, and detokenizer using OpenVINO. These files
are XML representations of the models optimized for OpenVINO

tokenizer = compile model (model dir / "openvino tokenizer.xml")

detokenizer = compile model (model dir / "openvino detokenizer.xml")

infer request = compile model (model dir /

"openvino model.xml") .create infer request()
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The quick brown foxes jumped over the lazy dog.

The quick brown foxes jumped over the lazy dog.
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text input = [" What is OpenVINO?"]
model input = {name.any name: Tensor (output) for name, output in
tokenizer (text input) .items()}
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if "position ids" in (input.any name for input in
infer request.model inputs):
model input["position ids"] =
np.arange (model input["input ids"].shape[l], dtype=np.int64) [np.newaxis, :]

# no beam search, set idx to 0
model input["beam idx"] = Tensor (np.array(range(len(text input)),
dtype=np.int32))

# end of sentence token - the model signifies the end of text generation
# for now can be obtained from the original tokenizer

‘original tokenizer.eos token id"

eos token = 2

tokens result = [[]]
# reset KV cache inside the model before inference

infer request.reset state()
max infer = 10
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for in range(max infer):
infer request.start async(model input)
infer request.wait()

# use greedy decoding to get most probable token as the model prediction
output token = np.argmax(infer request.get output tensor().datal:, -

1, :1, axis=-1, keepdims=True)
tokens result = np.hstack((tokens result, output token))

if output token[0][0] == eos token:
break

# Prepare input for new inference
model input["input ids"] = output token
model input["attention mask"] =
np.hstack((model input["attention mask"].data, [[1]]))
model input["position ids"] = np.hstack(
(model input["position ids"].data,
[[model input["position ids"].data.shape[-1]1]1)
)
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# Decode the model output back to string

text result = detokenizer (tokens result) ["string output"]
print (f"Prompt:\n{text input[0]}")

print (f"Generated:\n{text result[0]}")
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[' <s> OpenVINO is an open-source toolkit for building and optimizing deep learning applications
using Intel® hardware.’]
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// Copyright (C) 2023-2024 Intel Corporation
// SPDX-License-Identifier: Apache-2.0

#include <openvino/openvino.hpp>
namespace {

std::pair<ov::Tensor, ov::Tensor> tokenize (ov::InferRequesté& tokenizer,
std::string&& prompt) {
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constexpr size t BATCH SIZE = 1;

tokenizer.set input tensor(ov::Tensor{ov::element::string, {BATCH SIZE},
&prompt}) ;

tokenizer.infer () ;

return {tokenizer.get tensor ("input ids"),
tokenizer.get tensor ("attention mask") };

}

std::string detokenize (ov::InferRequest& detokenizer, std::vector<inté6d t>&
tokens) {

constexpr size t BATCH SIZE = 1;

detokenizer.set input tensor (ov::Tensor{ov::element::164, {BATCH SIZE,
tokens.size ()}, tokens.data()});

detokenizer.infer () ;

return detokenizer.get output tensor () .data<std::string>() [0];

}

// The following reasons require TextStreamer to keep a cache of previous
tokens:

// detokenizer removes starting ' '. For example detokenize (tokenize (" a"))
—— lla",

// but detokenize (tokenize ("prefix a")) == "prefix a"

// 1 printable token may consist of 2 token ids:

detokenize (incomplete token idx) == On

struct TextStreamer {
ov::InferRequest detokenizer;
std::vector<int64 t> token cache;
size t print len = 0;

void put (int64 t token) {
token cache.push back (token);
std::string text = detokenize (detokenizer, token cache);
if (!'text.empty() && '\n' == text.back()) {
// Flush the cache after the new line symbol
std::cout << std::string view{text.data() + print len,
text.size() - print len};
token cache.clear();
print len = 0O;
}
if (text.size() >= 3 && text.compare (text.size() - 3, 3, "Om") == 0)

// Don't print incomplete text
return;

}

std::cout << std::string view{text.data() + print len, text.size() -
print len} << std::flush;
print len = text.size();

}

void end() {
std::string text = detokenize (detokenizer, token cache);
std::cout << std::string view{text.data() + print len, text.size() -
print len} << '\n';
token cache.clear();
print len = 0;



int main(int argc, char* argv[]) try {
if (argc '= 3) {
throw std::runtime error(std::string{"Usage: "} + argv[0] + "
<MODEL DIR> '<PROMPT>'");
}
// Compile models
ov::Core core;
core.add extension (USER OV _EXTENSIONS PATH); // USER OV _EXTENSIONS PATH
is defined in CMakelLists.txt
// tokenizer and detokenizer work on CPU only
ov::InferRequest tokenizer = core.compile model (
std::string{argv[1l]} + "/openvino_tokenizer.xml",
"CPU") .create infer request();
auto [input ids, attention mask] = tokenize (tokenizer, argv[2]);
ov::InferRequest detokenizer = core.compile model (
std::string{argv[1l]} + "/openvino_detokenizer.xml",
"CPU") .create infer request();
// The model can be compiled for GPU as well
ov::InferRequest 1lm = core.compile model (
std::string{argv[1l]} + "/openvino_model.xml",
"CPU") .create infer request();
// Initialize inputs
Im.set tensor ("input ids", input ids);
Im.set tensor("attention mask", attention mask);
ov::Tensor position ids = lm.get tensor ("position ids");
position ids.set shape (input ids.get shape());
std::iota(position ids.data<int64 t>(), position ids.data<int64 t>() +
position ids.get size(), 0);
constexpr size t BATCH SIZE = 1;
Im.get tensor ("beam idx").set shape ({BATCH SIZE});

Im.get tensor ("beam idx").data<int32 t>() [0] = O;
Im.infer () ;
size t vocab size = Im.get tensor("logits").get shape() .back();
float* logits = lm.get tensor("logits").data<float>() +
(input ids.get size() - 1) * vocab size;

int64 t out token = std::max element (logits, logits + vocab size) -
logits;

Im.get tensor ("input ids") .set shape ({BATCH SIZE, 1});
position ids.set shape ({BATCH SIZE, 1});
TextStreamer text streamer{std::move (detokenizer)};
// There's no way to extract special token values from the detokenizer
for now
constexpr int64 t SPECIAL EOS TOKEN = 2;
while (out token != SPECIAL EOS TOKEN) {
Im.get tensor ("input ids").data<int64 t>() [0] = out token;
Im.get tensor ("attention mask") .set shape ({BATCH SIZE,
Im.get tensor("attention mask").get shape().at(l) + 1});
std::fill n(lm.get tensor ("attention mask") .data<inte4 t>(),

Im.get tensor ("attention mask").get size(), 1);
position ids.data<int64 t>() [0] =
int64 t(lm.get tensor ("attention mask").get size() - 2);

Im.start async();

text streamer.put (out token);

Im.wait () ;

logits = lm.get tensor("logits").data<float>();

out token = std::max element (logits, logits + vocab size) - logits;



}

text streamer.end();

// Model is stateful which means that context (kv-cache) which belongs to
a particular

// text sequence is accumulated inside the model during the generation
loop above.

// This context should be reset before processing the next text sequence.

// While it is not required to reset context in this sample as only one
sequence 1s processed,

// it is called for education purposes:

Im.reset state();
} catch (const std::exceptioné& error) {

std::cerr << error.what () << '\n';
return EXIT FATILURE;
} catch (...) {

std::cerr << "Non-exception object thrown\n";
return EXIT_FAILURE;
}
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