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DALL-E 2

ARAYA

A bowl of soup that is a portal to another dimension as digital art

w1 ©2022 ARAYA Inc.

https://openai.com/dall-e-2/



https://openai.com/dall-e-2/

August 10, 2021
3 minute read

https://openai.com/blog/openai-codex/

OpenAl Codex

We’ve created an improved version of OpenAl Codex, our Al system that
translates natural language to code, and we are releasing it through our
API in private beta starting today. Codex is the model that powers GitHub
Copilot, which we built and launched in partnership with GitHub a month
ago. Proficient in more than a dozen programming languages, Codex can
now interpret simple commands in natural language and execute them on
the user’s behalf—making it possible to build a natural language interface
to existing applications. We are now inviting businesses and developers to
build on top of OpenAl Codex through our API.
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Explain code

class Log:

def

def

def

__init__(self, path):

dirname = os.path.dirname(path)
os.makedirs(dirname, exist_ok=True)
f = open(path, "a+")

# Check that the file is newline-terminated
size = os.path.getsize(path)
if size > @:

f.seek(size - 1)

end = f.read(1)

if end != "\n":

f.write("\n")

self.f = f
self.path = path

log(self, event):

event["_event_id"] = str(uuid.uuid4())
json.dump(event, self.f)
self.f.write("\n")

state(self):
state = {"complete": set(), "last": None}
for line in open(self.path):
event = json.loads(line)
if event["type"] == "submit" and event["success"]:
state["complete"].add(event["id"])
state["last"] = event
return state

Here's what the above class is doing:
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Pathways Language Model (PaLM)

8 billion parameters

“PaLM: Scaling Language Modeling with Pathways,” [arXiv:2204.02311v1]



Pathways Language Model (PaLM)

LOGICAL INFERENCE CHAINS

SEMANTIC PARSING COMMON-SENSE REASONING

PROVERBS PATTERN RECOGNITION
ARITHMETIC TRANSLATION
CODE COMPLETION DIALOGUE
JOKE EXPLANATIONS
READING COMPREHENSION PHYSICS QA

SUMMARIZATION LANGUAGE UNDERSTANDING

540 billion parameters

“PaLM: Scaling Language Modeling with Pathways,” [arXiv:2204.02311v1]



Pathways Language Model (PaLM)
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/:;put:Jennifer looked out her window and sees a really cool cloud below
her. She unbuckles her seatbelt and heads to the bathroom. Is Jennifer
probably traveling more than 300 miles per hour relative to the earth?
Model Output: 300 miles per hour is about 480 km/h. This is about the
speed of a commercial airplane. Clouds are usually below airplanes, so
Jennifer 1is probably on an airplane. The answer is "yes".
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“PaLLM: Scaling Language Modeling with Pathways,” [arXiv:2204.02311v1]
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We then generated completions of these titles and subtitles from for language models ranging in size from
125M to 1758 (GPT-3) parameters (mean length: 200 words).

Table 2.2 shows the final mixture of datasets that we used [...] and 570GB after filtering, roughly equivalent to
400 billion byte-pair-encoded tokens. 7
Quantity Weight in Epochs elapsed when

Dataset (tokens) | training mix training for 300B tokens

Common Crawl (filtered) = 410 billion 60% 0.44

WebText2 19 billion 22% 29

Booksl1 12 billion 8% 1.9

Books2 55 billion 8% 0.43

Wikipedia 3 billion 3% 34

Table 2.2: Datasets used to train GPT-3. “Weight in training mix” refers to the fraction of examples during training
that are drawn from a given dataset, which we intentionally do not make proportional to the size of the dataset. As a
result, when we train for 300 billion tokens, some datasets are seen up to 3.4 times during training while other datasets

are seen less than once.

“Language Models are Few-Shot Learners,” Brown, T. B., et al. (2020) [arXiv:2005.14165]

© 2022 ARAYA Inc.
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Zero-Shot SOTA

>
(&)
o
-
3
<
40
—e— Zero-Shot
30 —e— One-Shot
—eo— Few-Shot (K=15)
20

0.1B 04B 08B 1.3B 26B 6.7B 13B 175B
Parameters in LM (Billions)

Figure 3.2: On LAMBADA, the few-shot capability of language models results in a strong boost to accuracy. GPT-3
2.7B outperforms the SOTA 17B parameter Turing-NLG [Tur20] in this setting, and GPT-3 175B advances the state of
the art by 18%. Note zero-shot uses a different format from one-shot and few-shot as described in the text.

Translation (Multi-BLEU)

40
35
30
25
=
=Y )
15 ’ e o™ —e— French -> English
Pyt o --e- English -> French
10 /// ‘.____4‘ —e— German -> English
/) " --e- English -> German
L 72ad —e— Romanian -> English
--e- English -> Romanian
0
0.18 04B 08B 13B 268B 678 138 1758

Parameters in LM (Billions)

IFigure 3.4: Few-shot translation performance on 6 language pairs as model capacity increases. There is a consistent
trend of improvement across all datasets as the model scales, and as well as tendency for translation into English to be
stronger than translation from English.

o fignedsota

Accuracy
38

40 —e— Zero-Shot
—e— One-Shot
—e— Few-Shot (K=5)

0.1B 048 08B 1.3B 26B 678 13B 1758
Parameters in LM (Billions)

Figure 3.7: GPT-3 results on CoQA reading comprehension task. GPT-3 175B achieves 85 F1 in the few-shot setting,
only a few points behind measured human performance and state-of-the-art fine-tuned models. Zero-shot and one-shot

“Language Models are Few-Shot Learners,” Brown, T. B., et al. (2020) [arXiv:2005.14165]

performance is a few points behind, with the gains to few-shot being largest for bigger models.

© 2022 ARAYA Inc.
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Arithmetic (few-shot)
100
—e— Two Digit Addition
—e— Two Digit Subtraction
8o ||~ Three Digit Addition
—e— Three Digit Subtraction
—e— Four Digit Addition
60 —e— Four Digit Subtraction
§ —e— Five Digit Addition
g —e— Five Digit Subtraction
£ —e— Two Digit Multiplication
- Single Digit Three Ops
20
018 04B 08B 13B 26B  67B 13B 1758
Parameters in LM (Billions)
Figure 3.10: Results on all 10 arithmetic tasks in the few-shot settings for models of different sizes. There is a <)
significant jump from the second largest model (GPT-3 13B) to the largest model (GPT-3 175), with the latter being <
able to reliably accurate 2 digit arithmetic, usually accurate 3 digit arithmetic, and correct answers a significant fraction Z
of the time on 4-5 digit arithmetic, 2 digit multiplication, and compound operations. Results for one-shot and zero-shot E
are shown in the appendix. N
o
“Language Models are Few-Shot Learners,” Brown, T. B., et al. (2020) [arXiv:2005.14165] o
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582109610649068213122490046840 X 6741671349368490896390860926 =?
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Published as a paper at ICLR 2019

[ref] Mathematics Dataset N o e A

David Saxton Edward Grefenstette Felix Hill
DeepMind DeepMind DeepMind
saxton@google.com egrefen@fb.com felixhill@google.com
Pushmeet Kohli
> — prsimectfirwoie;som
« ZORHFTLLAHLWLONSET -2ty D1, s
o ATICRLIZE S %A, BAEE LK Tk T 1 5 Question, Answer
RT7HhORDBET— >
DRTH0EDZT—XEy b, Modules

« JFEIFLEBEMFEEDOModulezENT %Y =L — Xz iR,

. algebra (linear equations, polynomial roots, sequences)
. arithmetic (pairwise operations and mixed expressions, surds)

« pre-generated dataset& L Ttrain-easy, train-medium, train-hard, + calculus (differentiation)

interpolation, extrapolationd)S’) D 7—_\‘_ 24y bt ?IEE1;:|EO . comparison (closest nu.mbers, pfmrms.e c<.)mpar|sons, sorting)
. measurement (conversion, working with time)

- _ . e
« FmoduleZ & (2. 2M®Dpairz AR, «  numbers (base conversion, remainders, common divisors and multiples,

primality, place value, rounding numbers)
. polynomials (addition, simplification, composition, evaluating, expansion)

¢ EZI:E/\J@ T=XTIF¥ (LSTM/RMC’ Attentional LSTM/RMC’ . probability (sampling without replacement)
TransformenZ~X—X 74 v & L THE,

Examples
Question: Solve -42%*r + 27*c = -1167 and 130*r + 4*c = 372 for r.
Answer: 4
Question: Calculate -841880142.544 + 411127.
Answer: -841469015.544
Question: Let x(g) = 9*g + 1. Let q(c) = 2*c + 1. Let f(i) = 3*i - 39. Let w(j) = q(x(})).
Calculate f(w(a)).
MOdeI Accuracy Answer: 54*a - 30
Parameters Interpolation Extrapolation Question: Let e(l) = | - 6. Is 2 a factor of both e(9) and 2?
Simple LSTM 18M 0.57 0.41 Answer: False
imple RM 38M 0.53 0.38 . o)
iltrtlcleﬁt?onal ESTM LSTM encoder AM 057 038 Question: Let u(n) = -n**3 - n**2, Let e(c) = -2*c**3 + c. Let I(j) = -118*e(j) + 54*u(j). £
Attentional LSTM, bidir LSTM encoder ~ 26M 0.58 0.42 What is the derivative of I(a)? s
Attentional RMC, bidir LSTM encoder 39M 0.54 0.43 Answer: 546*a**2 - 108*a - 118 peS
Transformer 30M 0.76 0.50 Question: Three letters picked without replacement from qqgkkklkgkkk. Give prob of §
sequence qql. &
Figure 3: Model accuracy (probability of correct answer) averaged across modules. RMC is the Anc.l,w er: 1/(]1q10 S
relational recurrent neural network model. ' ©
16



ref] Mathematics Dataset

Published as a paper at ICLR 2019

OF NEURAL MODELS

e MEIFRETILOZmodulelB T 2BEERLE-H D,
«  HXAHinterpolationi¥f L T. EMA%extrapolationiZxt L TOHEE,

. ZDOFX TlEInterpolation, ExtrapolationZ#FDOAKE S, RE A E., K4
E%LODT%M%LTHM5OL#L\%ﬁﬁ%%tﬁfh5ﬁ\%®i
ZlIwIT LHPBAETIEIRWEDLEZ B,

David Saxton Edward Grefenstette
DeepMind DeepMind
saxton@google.com egrefen@fb.com
Pushmeet Kohli

DeepMind

pushmeet@google.com

Felix Hill
DeepMind

ANALYSING MATHEMATICAL REASONING ABILITIES

felixhill@google.com

nuMbers: round_numM ber _big |,
COMPariSON: ClOSe St M O e |
arithmetic: add O S U DI e,
Measurement: CONV eSO |
comparison: sort_more —
numbers: place_value_big I —
arithmetic: div_big |,
arithmetic: mul_div_multiple_longer s ——
arithmetic: add_sub_multiple_longer m e e—
arithmetic: mul_big I
comparison: kth_biggest_more | ———
algebra: polynomial_roots_big mm~
arithmetic: mixed_longer """ — Transformer
probability: swr_p_level_set_more_samples g~ e Slmplg Lol
- O = o Il Attentional LSTM
probability: swr_p_sequence_more_samples g

0.0 0.2 0.4 0.6 0.8 1.0
P(correct)

Figure 5: Extrapolation test performance on the different modules.

numbers: place_value
UEUEEERERREIM g — %
At M etiC: a0 U |
calculus: differentiate
measurement: time
comparison: kth_biggest —
arithmetic: add_or_sub_in_base
comparison: sort —_

POlynomials: ol | e
comparison: closest |
algebra: linear L | g
arithmetic: add_sub_multi D e | —
arithmetic: mul_div_multiple
comparison: pair |

comparison: kth_biggest (c )
polynomials: coefficient_named | ——
comparison: closest (compos e ) | ——
Measurement: CoNVersion |
arithmetic: nearest_integer_root |
algebra: sequence_next_tern |
calculus: differentiate (c

comparison: sort (ci

poly expand j
algebra linear_2d |
lynomi add

algebra: Imear 1d (c

numbers: round_number (compased) _

algebra: linear_2d (
algebra: polynomial_roots (composed) .
nUMbers: ged (COm P 0S| —

arithmetiC: v |

comparison: pair (ComPose ) | ——

algebra: sequence_nth_term

numbers: is_factor (c
polynomials: evaluate (c |
numbers: is_factor
poly ials: compose
probability: swr_p_level_set | e— n
arithmetic: mul . —
numbers: place_value (col
probability: swr_p_sequence | e—
numbers: lcm (ct )
arithmetic: mixed
numbers: is_prime (COMPOSe ) |
numbers: gcd
polynomials: evaluate | —— 1
numbers: is_prime _
algebra: polynomial_roots |
numbers: lcm ——
numbers: div_remainder (composed) I ——
arithmetic: simplify_surd jppe——
numbers: div_remainder I —
numbers: list_prime_factors (composed) e—

]

[0 Transformer

olynomials: simplif ower g :
':\urynbers list, pr::n:yf'a)ctors —_— S5 mplelLSTH
oo Il Attentional LSTM
numbers: base_conversion e
0.0 0.2 0.4 0.6 0.8 1.0
P(correct)

Figure 4: Interpolation test performance on the different modules.
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