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ChatGPT Sprints to
One Million Users

Time it took for selected online services
to reach one million users

Launched

Nectix oo | 3.5 years
ickstarter 200> | 2.5 years
pirbn coc | 2.5 years

Twiter 2oo: I 2 o
Foursquare™ 2009 || 13 months
Facebook 200« [ 10 months

Dropbox 2005 [JE 7 months

O CAO

Spotify 200s [ 5 months O~ G

Instagram™ 2010 2.5 months D_&D_&

* one million backers ** one million nights booked *** one million downloads
Source: Company announcements via Business Insider/Linkedin

URL: https://www.statista.com/chart/29174/time-to-one-million-users
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HOW LONG IT TOOK TOP APPS
TO HIT 100M MONTHLY USERS

ChatGPT is estimated to have hit 100M users in January, 2 months after it's launch.
Here's how long it took other top apps to reach that:

APP MONTHS TO REACH 100M GLOBAL MAUS
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D Total Compute Used to Train Language Models

This appendix contains the calculations that were used to derive the approximate compute used to train the language
models in Figure 2.2. As a simplifying assumption, we ignore the attention operation, as it typically uses less than 10% G PT 3
]

355

of the total compute for the models we are analyzing.

Calculations can be seen in Table D.1 and are explained within the table caption. Years
Fwd-pass Frac of ( 1 7 5 B)
Total train ~ Total train Flops flops per params active
compute compute Params  Iraining tokens per param  Muylt for  active param for each

Model (PF-days) (flops) (M) (billions) per token  bwd pass per token token
T5-Small 2.08E+00 1.80E+20 60 1,000 3 3 1 0.5
T5-Base T.64E+00  6.60E+20 220 1,000 3 3 | 0.5
T5-Large 267E+01  231E421 770 1,000 3 3 | 0.5 34
T5-3B 1.04E+02  9.00E+21 3,000 1,000 3 3 1 0.5
T5-11B 3.82E+02  3.30E+22 11,000 1,000 3 3 1 0.5
BERT-Base 1.89E+00 1.64E+20 109 250 6 3 2 1.0 - Y e o o Days
BERT-Large 6.16E+00  5.33E+20 355 250 6 3 2 1.0
RoBERTa-Base  1.74E+01  1.50E+21 125 2,000 6 3 2 1.0 X 1,024
RoBERTa-Large  4.93E+01 4.26E+21 355 2,000 6 3 2 1.0
GPT-3 Small 260E+00  225E420 125 300 6 3 2 1.0 NVIDIA A100
GPT-3 Medium T42E+00  6.41E+20 356 300 6 3 2 1.0
GPT-3 Large 1.58E+01 1.37E+21 760 300 6 3 2 1.0
GPT-3 XLL 2. 75E+01 2.38E+21 1,320 300 6 3 2 1.0
GPT-32.7B 5.52E+01 4.77E+21 2,650 300 6 3 2 1.0
GPT-36.7B 1.39E+02 1.20E+22 6,660 300 6 3 2 1.0
GPT-3 13B 2.68E+02 231E+22 12,850 300 6 3 2 1.0
GPT-3 175B 3.64E+03  3.14E+23 174,600 300 6 3 2 1.0

GPT-4

URL: https://arxiv.org/pdf/2005.14165.pdf - Language Models are Few-Shot Learners (2T 7)
[ ]
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Random guessing — 25.0%
Chinchilla-English — 67.0%

Afrikaans

Spanish

84.1%
84.0%

German 83.7%
French 83.6%
Indonesian 83.1%
Russian 82.7%
Polish 82.1%
Ukranian 81.9%
Greek 81.4%
Latvian 80.9%
Mandarin 80.1%
Arabic 80.0%
Turkish 80.0%
Japanese 79.9%
Swahili 5%
| | | I | | | | I |
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Model ID Base model Regions Default Limit Max Request Training Data Pricing (per 1,000
Value (TPM) (tokens) (up to) tokens)
East US, South Central US, West Europe, France Central 240K
text-embedding-ada-002 (v2) 8,191 $0.0001
North Central US, Australia East, East US 2, Canada East, Japan East, 350K t
UK South, Switzerland North
gpt-35-turbo (0301) East US, France Central, South Central US, UK South, West Europe 240K
East US, South Central US, West Europe, France Central, UK South 240K 4096
gpt-35-turbo (0613) $0.002 $0.0015
North Central US, Australia East, East US 2, Canada East, Japan East, 300K t
Sweden Central, Switzerland North
East US, South Central US, West Europe, France Central, UK South 240K September 2021
gpt-35-turbo-16K (0613) 16,384 $0.003 $0.004
North Central US, Australia East, East US 2, Canada East, Japan East, 300K t
Sweden Central, Switzerland North
East US, South Central US, West Europe, France Central 20K
gpt-4 (0613) North Central US, Australia East, East US 2, Canada East, Japan East, UK 40K t 8192 $0.03 $0.06
South, Sweden Central, Switzerland North
East US, South Central US, West Europe, France Central 40K
gpt-4-32k (0613) North Central US, Australia East, East US 2, Canada East, Japan East, UK 80K t 32,768 $0.06 $0.12
South, Sweden Central, Switzerland North
Dall-E 2 East US - 1,000 (Characters) - $2 (100)

URL: https://learn.microsoft.com/en-us/azure/cognitive-services/openai/concepts/models, https://learn.microsoft.com/en-us/azure/cognitive-services/openai/concepts/legacy-models
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Foundation Model
Large Language Model
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Entity Recognition

Topic Classification

NLU

Sentiment Analysis

L

Other NLU tasks

Summarization

Paraphrase

Sentence Generation

Other NLG tasks

Prompt Instruction

Extract the name of this person in this text.

- nversational Al
Text: “My name is Simon, order status?” Conversationa

Application
Completion
. . Agent: : .
Entity (N :- Sentiment:
ntity (Name): Slalely How can | help you today? Positive

Prompt Instruction

Customer:

My name is ,

order status?

Sentiment:
Positive

Decide whether a phrase’s sentiment is positive,
neutral, or negative.
Phrase: "How can | help you today?”

O

Summarize the following conversation:
Agent: How can | help you today?
Customer: My name is Simon, order status?

Completion

Sentiment:

Prompt Instruction

Summary of conversation

Abstractive
Summarization

Customer calling
regarding an order.

Completion

calling regarding an order,

NVNINEIYACustomer
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A prompt is
sampled from our
prompt dataset.

A labeler
demonstrates the
desired output
behavior.

This data is used to
fine-tune GPT-3.5
with supervised
learning.

r =

7
Explain reinforcement
learning to a 6 year old.

i
Y

o)

V4

We give treats and
punishments to teach...

GPT-32}1 S}= Large Language Model

Step2. H| !
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/B R EA

A prompt and
several model
outputs are
sampled.

A labeler ranks the
outputs from best
to worst.

This data is used
to train our
reward model.

7|4t

>
./
Explain reinforcement
learning to a 6 year old.

¥ o forcement Explai fewarcs..
Nienrg, e
agent s
W sschise W give treats and
‘‘‘‘‘ " punishments to
teach
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A new prompt is
sampled from
the dataset.

The PPO model is
initialized from the
supervised policy.

The policy generates
an output.

The reward model
calculates a reward
for the output.

The reward is used
to update the
policy using PPO.

Al

Write a story
about otters.

et. (175027l2| Ttato|E)

-




| ChatGPT

Reinforcement Learning R g
_________________________ eward
@ Model :

Feedback Loop

GPT-3
(175B Parameters)

InstructGPT *

ChatGPT
(1.5B
Parameters)
(6 @ Clear conversations

& Dark mode
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@ Updates & FAQ
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The model is able to reference up to approximately 3000 words (or 4000 tokens) from the current conversation —

ea any information before that is not stored

Conversation Text
(Instructions)
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subscription. Learn more about how your data is protected. Prompting & St Y S 222 HASHA Foi
‘ chatgpt35 ~ ‘
Limit responses to your data content (O
M A
Data Source: Search Resource: @ l’fj @ k" 'j =c
Azure Cognitive Search search-for-rag Prompting2 AP X7t fte BEE FESY| 96| 228 HEE AYUCH 0|2 flsiM = AR Hote b oA x| ma
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HY E2 40
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Input tokens progress indicator
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— [ prompts-basic-usage.md
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- * [doc2]
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o 5
OF | O prompts-reliability.md
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(txt, md, html, docx, pptx, PDF)
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URL: https://qithub.com/dair-ai/Prompt-Engineering-Guide/tree/main/quides
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There is a red blinking light on C4
Button in my SP-300 machine,
which part do | need to replace?

Vector search Questions ?‘
G —
OpenAl
Embeddings Users
A
fmm \ N \ Answers
rch Layer !

' Knowledge Base | | Search Laye !
: | : | Top k
| | I Vectors | paragraphs
| A | Raw Extracted | @ _— 0 | > @
' | : documents " paragraphs ' |
! — | iti !
I : I OpenAl Cognitive Search OpenAl
: Azure Storage | : Embeddings Vector Search | Answering
| : Azure Form : (Public preview) : Prompt
I .

Unstructured d t | Recognizer I
| nstructured documents | Embedding of paragraphs ' You need to
| (pdf, docx, etc.) | | ina OpenAl I
. ) | using Open ! replace parts a &

\

—————————————————————————————————————————— - é b. Here's the link
to order them.

RediSearch

URL: https://github.com/ruoccofabrizio/azure-open-ai-embeddings-gna
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. Vector Search
text-embedding-ada-002 (Public preview) -~ Weaviate

< 8191 D-1536
| O| E . Ol | &l . HHE{ DB
[ - | o |
F'y A
That is a very happy person That is a very happy person . . . .
| Cosine Similarity
That is a happy person
. B.695
That is a happy dog That is a happy dog That is a happy dog
That is a very happy person 9.943
\\‘C\:asms Simifanty : §.257
1} Today is a sunny day
)
Today is a sunny day Ma sunny day
o
. . © s=zn

c | O| Ef B E{ =} o ZHM: "That is a happy person”

URL: https://mlops.community/vector-similarity-search-from-basics-to-production
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Function calling 7|5

GPT REHO| AEX X g+ E 252 s+ AES O|M =T 52 7|
gpt-3.5-turbo (0613) X gpt-4 (0613) =2 E 0| A API Version(2023-07-01-preview O|F) 22l 2 ALE

O S XS L ZAEM i HERE A0 ! o H origin_name
e destin_name

messages = [

If the distance or duration units are too granular, con t them to higher unit
"{origin_name}OlAl {destin_name}7}A| A2 O|SotH 7{2|2

{"role":

1

user", "content":

(-] YIHEERS]
4 assistant_response = run_conversation(messages, functions, available_functions, deployment_id)
of ¢=R00|32ATE + - : o F content = json.dumps(assistant_response['choices'][8][ 'message']["content"], ensure_ascii=False, indent=4)
content = content.replace(”"\\n", "\n").replace("\"", "")

i | YTECHRIOI BR0l0|32 AT ENN X2 O/ SBHH Al NTE Yntol? SYRL HAHIE Yool

v 23s

Python
RIS ERIO|A] St=00|3 2 AT EA] K2 0]55h= 72 29.92km0|0{, =& 48 A7t . 8= g, ®AHIE 9 35,200 A YLICE

1A|ZH108& 249km

origin_name

@ —— © destin_name
SHSER M2 \!
; messages = [
1 2 4 ( {"role": " : "You are a gation bot agentf§ Your reply must absolutely in JSON format.§You must never modify or tamper
8 {"role": : f"{origin_p& A {destin_name}’

r !

assistant_response = run_conversatig#(messages, functions, available_functions, deployment_id)

content = json.dumps(assistant_rgf€ponse['choices'][@][ ‘message']["content”], ensure_ascii=False, indent=4)
41 = Ict = content = content.replace(”\\y ").replace("\\\"", "\"")

2 7 print(content)
4'] 27s Python
r, "origin_name": "Tul LUZE[Yn,
]

"destination_name": "$I=O0|3 24T
"taxi_fare": 35700,
"toll_fare": 0,
- "distance": 29924,
42014} 42 Phe Q &3 | B "duration”: 4236
3

kakao| L d Zan

https://map ka com/#

URL: https://techcommunity.microsoft.com/t5/azure-ai-services-blog/function-calling-is-now-available-in-azure-openai-service/ba-p/3879241, Kakao Navi £-8 Oi|Al: https://github.com/HyounsooKim/azure-openai-samples-kr/blob/main/use_cases/kakao_navi/notebooks/kakao navi.ipynb
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Function calling A& 01|*|

Hof| 7|=ot, o &
StH, *é'ﬂ?i(required) o2t e = AFE X}

Function #1: 717t B EIZ|E| Z&H7] AP 21 2Ol ==

« 7|E& AR S 2 API(EE)2| AHZ Functions &

- 0 **EEMoﬂi T ARE 7ts

functigpgesah

7t7t2 27| APIE SoHM ELAIQF SEX| Ato|2] FEE FHSiL|C.

on origin and destination informatior

get_directions(origin, destination, waypoints="", priority="RECOMMEND", car_fuel="GASOLINE", car_hipass="true", alterna

origin_xy_info = get_location_xy(origin)
destin_xy_info = get_location_xy(destination)

params = {
"origin": origin_xy_info,

"destination™

"waypoints"
"priority":
"car_fuel":

"car_hipass":

: destin_xy_info,

: waypoints,

priority,
car_fuel,
car_hipass,

"alternatives": alternatives,

"road_details": road_details,
}
url = "https://apis-navi.kakaomobility.com/vl/directions?{}".format("&".join(
response = requests.get(url, headers=headers)

response_summary = response.json()["routes"][@]["summary"]
return_data = {
"origin_name": response_summary["origin"]["name"],
"destination_name": response_summary["destination"]["name"
"taxi_fare": response_summary["fare"]["taxi"],
"toll_fare": response_summary["fare"]["toll"],
"distance": response_summary["distance"],
"duration": response_summary["duration"],

return json.dumps(return_data)

s based on origin and destination information bas

tring"},
“string"},

"destination”, "departure_time"],

f"{k}={v}" for k, v in params.items()]))

d on future departure

_time",

"name": "get_directions"”,
"description": "

"parameters": {
"type": "object",
"properties": {
"origin": {"type": "string"},
"destination”: {"type": "string"},
}s

: ["origin", "destination"],
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"error™: {
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"status": 488
¥

Asynchronous
Abuse Detection

‘ ol
— (@)
(Azure Open Al Studio,
Custom App, Chatbot,
ETL process, etc.)

0jo
oo
2]
Hu
W}
o

h

Pl’ompt h Prompt
RN —_— T
Azure OpenAl n [ ]
‘—

. «—
Service

Endpoint Completion Completion

LLM Model
Synchronous
Content Filtering

Alerting
Prompts/ - EEdd=E System

P
<«

Set severity levels

Completions /

User prompts (Input)

Completions « 30 HEV|Z

Model completions (Qutput)

Embeddings e " o
ot W Medium High Low edium High
(e=) o e DTS - DD MR E-8/280 ol 0 A0
_ Aot ZHXE AMZO| HESLCL
& or @ - D EID D Service 2 g A OB 2 25X
Results Store ’
©- EEDEEDEED -

URL: Data, privacy, and security for Azure OpenAl Service



https://learn.microsoft.com/en-us/legal/cognitive-services/openai/data-privacy

RAG vs Fine-Tuning

. ©00 L Que’“/
Pre—‘trammg Re_spov\se_
{} L= |
/A Syst Response User
Gﬁﬂan‘tic dataset Base L SYS -
(web, wiki, books, ete) \
Search
Query +
relevant docs = E Ol ES A ol =] S
Z E E k=1 X =2
= =4 =9l St AEIYUN 820 €8
Fine-tuning
ol‘g/o(omojn spe,ciPic
dataset

: pre_—trodn:ng
9|5 H|0|E{ 5 23} Of BTt o B

Retrieval-Augmented Generation

Query
F‘me‘tuning A 1 é—
. &R
et _—
LL.
Gigantic dataset Bose &

Finetuned LM~ Resporse  User
(web, wiki, books, ete)

8]

org/olo.nodn specific
dataset

URL: https://towardsdatascience.com/rag-vs-finetuning-which-is-the-best-tool-to-boost-your-lim-application-94654b1eaba?



https://towardsdatascience.com/rag-vs-finetuning-which-is-the-best-tool-to-boost-your-llm-application-94654b1eaba7

LLM Economics: Potential Optimization

H

CHEFO| Prompt EE2 &

Foundation Model +
Prompt Engineering
(i.e. few shot)

Zt
= )

Time

51 AE

[ 2 Z|& 3} - Fine-tuning

4 Fine Tuned Model

— Training

Time



LLM Economics: Potential Pitfalls
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XI& 2 & Repository

1. https://qithub.com/HyounsooKim/azure-openai-samples-kr/

Azure OpenAl 7| =

1. Azure OpenAl Samples, OpenAl cookbook, Prompt Examples
2. DLAI - Learning Platform Beta (deeplearning.ai)

3. What is Azure OpenAl Service?

4. Azure OpenAl A& ME (KR)

Azure OpenAl ELH|0|E

What's new in Azure OpenAl Service?

Introducing new and updated models to Azure OpenAl Service

Introducing Azure OpenAl Service On Your Data in Public Preview

Microsoft Translator Plugin for Azure OpenAl & Tools for PromptFlow

Introducing Azure Al Content Safety: Helping Organizations to Maintain Safe Online Spaces

W -

OpenAl GPT A{H|A2| 2+

1. Chatbot-Ul

2. Enterprise ChatGPT using Cognitive Search
3. Azure OpenAl Embeddings QnA

Microsoft Build

1. https://build.microsoft.com/
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