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Welly Zhang

Data Application & ML Team Lead
Sr. Full-Stack Engineer
Solution Architect

WA 6 H£Ll L 2ing TFEEM.1 £ Solution Architect LLE 2 £ Tech Team Lead #&Ei,
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%.FEXMHF% CloudMile Goolgle Elf A BEEIEIGMEZMAAE. BBEPERERRAELUR
GWS #HEAAR 75 /& A ex. AppSheet

# Google Workspace for Developer
# Google Apps Script

# Google AppSheet

# GCP Data Platform Solution

# Full-Stack Development

# Devops Solution
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Gemini Overview

AG E N DA : . Prompt Engineering

f5F AppScript FERL Gemini API

FI A RAG Bifit, # Gmail NBIRGLEE
Gemini f§{E¢-B=E

dﬁE}CloudMile



01

Gemini Overview

dﬂ%CloudMile




Gemini Introduction

(* Gemini for Google Cloud Google Workspace )
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Gemini Model

i ; | Model Garden on Vertex Al

Gemini >emini 1.0 | Gemini 1.5 semini 1.5
foundation
models Pro Pro Flash
Google
foundation
models PaLM 2 Imagen 2 Chirp Codey Embeddings
Google task I| |I Speech-to-Text :'lll; Text-to-Speech [ ] f;z:i aNga;LX:: YA Translation API
speciﬁc Enterprise

Occupancy Vision Cloud Video
models Document OCR N analytics 7 apl &= Intelligence API
Googlg domain > MedLM > Sec-PaLM
SpeCIf‘IC 3 :‘.. Life Science and Cybersecurity
models =" Healthcare =
Partner & Teehnalo :
Open TH) = Claude2 [ MIsTRAL a

lamas = AR e I

Ecosystem Codo Liama Falcon Gemma
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ZERE A LE EE Use case
SRR X/ wlim B R AT E
S EPITE MR E RS

EERBERE. RENEE
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Google Al for Developer

Google Al for Developers Gemini APl Gemma Google Al Edge Tools ~ Community Q, search / @ Engiish ~ Signin

Docs  APIReference  Cookbook Google Al Studio Prompt gallery Pricing

Build with the
nini API

Easily integrate Google’s largest and most capable Al model to your apps

Get APl key in Google Al Studio Read APl docs

3 Try Google Cloud's enterprise-ready Al >

Link: https://ai.soogle.dev/gemini-api

N CloudMile


https://ai.google.dev/gemini-api

Get API Key for Gemini

Gemini 1.5 Pro 2M context window, code execution capabilities, and Gemma 2 are now available. Learn more.

Google Al Studio Get AP| key

) Create new prompt

APl keys

You can create a new project if you don't have one already or add API keys to an existing project. All projects are subject to the Google Cloud
Platform Terms of Service, which you agree to when creating a new project, while use of the Gemini APl and Google Al Studio is subject to
My library the Gemini APl Terms of Service.

New tuned model

&, Allow Drive access Use your API keys securely. Do not share them or embed them in code the public can view.
If you use Gemini API from a project that has billing enabled, your use will be subject to pay-as-you-go pricing.

Getting started @= Create APl key

Documentation

Prompt gallery
Your AP keys are listed below. You can also view and manage your project and API keys in Google Cloud.
Gemini cookbook

Proj Project I 1 ke Pk
Discourse forum roject number roject ID AP key Created lan
Build with Vertex Al on " Free of charge
Generative Language
Google Cloud Client 9 Dec 20, 2023 Set up Billing
View usage data

Quickly test the API by running a cURL command

curl \
-H 'Content-Type: application/json' \
-d '{"contents": [{"parts": [{"text":"Explain how AI works"}1}]}' \
-X POST 'https://generativelanguage.googleapis.com/vibeta/models/gemini~1.5-flash-latest:generateContent?

Key=YOUR_API_KEY'
£33 Settings

(O se codewith caution.

API quickstart guide

N CloudMile




RESTful API

REST APl Model

JSON | XML | HTML HTTP RESPONSE

CLIENT REST API SERVER



HTTP methods in RESTful APl development

HTTP Methods |Path | Action

GET /products/{sku} Read

POST /products Create

PUT /products/{sku} Update

PATCH /products/{sku} Partial Update
DELETE /products/{sku} Delete

D CloudMile



Try: Testing for your first Gemini API call

°
Last login: Tue Jul 23 15:18:37 on ttys@01
welly@zhangjiaweis-MacBook-Pro ~ % curl \
-H 'Content-Type: application/json' \
-d "{"contents":[{"parts":[{"text":"Explain how AI works"}]}]}' \
-X POST 'https://generutivelunguug&googleapi&com/vlbeta/models/gemini-14S-Flash-latest:generateContent?key{ Cu rI \

"candidates": [

Ut ¢ -H 'Content-Type:

"parts": [ I‘ t. n/. n' \
"text": "## Understanding the Magic of AI: A Simple Explanation\n\nArtificial intelligence (AI) is essentially making computers think and learn like humans, but without the bio app ICa IO JSO
ogical limitations. It's a broad field, encompassing many different approaches, but at its core, it relies on three key components:\n\n**1. Data:** AI systems need vast amounts of data to
earn. This data can be anything from images and text to sensor readings and financial data. The more diverse and high-quality the data, the better the AI system will perform.\n\n**2. Algor _d
thms:** These are the sets of instructions that tell the computer how to process the data and learn from it. Different algorithms are designed for different tasks, like image recognition,
atural language processing, or predicting future events.\n\n**3. Learning:** This is the core of AI. Through algorithms, AI systems learn patterns and relationships from the data, allowing Tfn t t " t "t
them to make predictions, solve problems, and complete tasks. There are two main types of learning:\n\n* **Supervised learning:** The system is trained on labeled data, where the correct a Con en S . par S .
are provided. For example, showing the AI pictures of cats and labeling them \"cat\" helps it learn to recognize cats in future images.\n* **Unsupervised learning:** The system learng .
unlabeled data, uncovering hidden patterns and structures. For example, grouping similar customers together based on their purchasing behavior.\n\n**Think of AI as a student:**\n\n* ext EXpIaIn hOW AI
:**  The textbooks, lectures, and real-world experiences that a student learns from.\n* **Algorithms:** The study methods and learning strategies used to absorb the knowledge.\n* **Le(d M
:** The process of acquiring knowledge and applying it to solve problems.\n\n**How AI is used today:**\n\nAI is revolutionizing many industries, from healthcare to finance to entertai " 1
. Some common examples include:\n\n* **Self-driving cars:** Using sensors and algorithms to navigate roads autonomously.\n* **Facial recognition:** Identifying individuals based on the Works }]}]} \
r facial features.\n* **Virtual assistants:** Responding to voice commands and answering questions.\n* **Personalized recommendations:** Suggesting products and services based on user prefd
rences.\n* **Medical diagnosis:** Assisting doctors in identifying and diagnosing diseases.\n\n**The future of AIL:**\n\nAI is continuously evolving, with new algorithms and applications be
ng developed every day. As computing power increases and data availability expands, AI will become even more powerful and transformative, impacting all aspects of our lives.\n\n**Important _X POST
note:** AI is a complex field with many nuances. This explanation provides a high-level overview, and there's much more to learn about the different types of AI, their capabilities, and thdg
ir ethical implications.\n"

‘https://generativelangu
age.googleapis.com/vib
A ot eta/models/gemini-1.5-

" rcategory": "HALCHTEGORY_SEXUALLY_EXpLICIT", flash-latest:generateCo

1,

"role": "model"

inishReason": "STOP",

"probability": "NEGLIGIBLE"

2 HARM_CATEGOR E_SPEEC ntent?key:YOUR_API_K
category": "HARM_CAT Y_HATE_SPEECH",

"probability": "NEGLIGIBLE" EY'

"category": "HARM_CATEGORY_HARASSMENT",
"probability": "NEGLIGIBLE"

Cﬂ" CloudMile
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o[58 Prompt Engineering?

2~ IT 3 (Prompt Engineering) 5| B4ERAAIER (£ A) BRAE
LIESEMBRHMNERF, BEEMX A REEBANLE, BEEMEEHMMIETEK
BEIESnENMEENEE, EIRTIET SaUEREReENEK. FiE. E5F
MR, LIBIBEAl BEAEEMEGHAERE, R TIEMERAIE M85k E
UHMAXFHES, RILLERREXMAERKAl gEZ9NTERREE,

CH" CloudMile



Six strategies for getting better results

- Write clear instructions (f§#ERF, MERL, ex. [RHIFH. 2R MEGHRE )
- Provide reference text (¥ F#ifjl)

- Split complex tasks into simpler subtasks (¥ REELIE)

- Give the model time to "think" (Chain of Thought, #§F B E;EH#Hl )

- Use external tools (Retrieval-Augmented Generation - RAG)

- Test changes systematically (¥ Pl BSRIEREEREETSE)

Source: Open Al (https://platform.openai.com/docs/guides/prompt-engineering)

CﬂE}CloudMile


https://platform.openai.com/docs/guides/prompt-engineering

D CloudMile

l Task: BB LLF Prompt Engineering 15

0 =uaE
BRRE =)k b

BlFESLOET, SHER ? LENE? fRE—ABERMERR, WHAEE

0, ERMER ° MR 2
Zero/One Shot Chain of Thought

FAENETEE®, BHATFEEERX BRNERERE ? AHNRTEaENE

BT, MR NE: AEKEE? HMAEEY, ROME., EFANE. 58
MR, ERNERY. REEE
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Prompt Engineering il
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Prompt Engineering $a{l 24T

instruction )
in-context

HESHOUTHOTOEE BRESEREEEERATES learning

a7 EREREE R,
B AR PR REAE BT HIEE ARErE

&k 550 AmEIEE

|mhm

B ) O Al R B

chain-of-thought

aF: B R FEE2EHMgoogle cloud platformBY&1ZEE T
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Let's go with Apps Script!

BRELTRLUTREE:

1. A Google Account (& Af&# Google 1RF)
(Google Workspace accounts might require administrator approval)

2. A web browser with access to the internet (B& LR EEM)

3. BARLT Apps Script ] EmE
https://script.google.com/home

4. GBI #E ARSI
https://github.com/CloudMilePMO/CloudMile NTU_Training/blob/main
[20240809%20-%20GWS%20Apps%20Script%20for%20Gemini%20A
Pl

M CloudMile


https://script.google.com/home
https://github.com/CloudMilePMO/CloudMile_NTU_Training/blob/main/20240809%20-%20GWS%20Apps%20Script%20for%20Gemini%20API
https://github.com/CloudMilePMO/CloudMile_NTU_Training/blob/main/20240809%20-%20GWS%20Apps%20Script%20for%20Gemini%20API
https://github.com/CloudMilePMO/CloudMile_NTU_Training/blob/main/20240809%20-%20GWS%20Apps%20Script%20for%20Gemini%20API

Apps Script AR AT AHETIESFIR?

aW Apps Script  demo_for_courset

. Apps Script IDE

® Project Settings

~
v

. Trigger

® General settings
Settings that pertain to the entire Apps Script project. Changes to these settings will not impact your
° D e p I Oy =, existing deployment.
@ — Time zone
Log (GMT+08:00) Taipei Standard Time - Taipei v

Log uncaught exceptions to Cloud logs

Project Setting

Enable Chrome V8 runtime

mmeNd

OAut h Sett i n g Show "appsscript.json’ manifest file in editor

IDs

IDs are the unique identifiers of your Apps Script project.

Script ID 1t9LQ-aMLPgBhDcwmtQbvy6K0ks0yiPkgyiRr49F6bLOUDjvgjrc0Sfn
IO copy

Google Cloud Platform (GCP) Project

Apps Script projects use Google Cloud Platform to manage authorizations, advanced services, and
other details. To learn more, visit Google Cloud Platform.

GCP Standard

) .
Project Number 880025127837 dbeUdM”e



SR EEEHEEERE

@& accounts.google.com/signinfoauth/danger?authuser=0&part=AJi8hAOVAZvdUFAXIMSyl...

W Apps Script

@ Files

¢y | codegs

,@ temp.html
Libraries

v

&

Services

1 func’
2 var
3

+ [
5

+ 6
7
8
9
10 }
11
Execution

Google hasn't verified this app

The app is requesting access to sensitive info in your Google Account. Until the developer
(ipt08110320@gmail.com) verifies this app with Google, you shouldn't use it.

|Advanced

BACK TO SAFETY

LloudMile



Properties

Comparison of property stores

The PropertiesService global object offers three methods, each of which returns a similar Properties object but

with different access rights, as shown in the following table:

Method to
access

Data
shared
among

Typically
used for

Script Properties

getScriptProperties()

All users of a script, add-on, or web app

App-wide configuration data, like the
username and password for the developer's
external database

User Properties

getUserProperties()

The current user of a script,
add-on, or web app

User-specific settings, like
metric or imperial units

Document Properties

getDocumentProperties()

All users of an add-on in the open
document

Document-specific data, like the source
URL for an embedded chart

d}" CloudMile



Task O: Let's try PropertiesService

o¥ AppsScript  NTU-04-Gemini

6) Files AZ + | 2 | B > Run 1 Debug generateContent v | Execution log

<> appsscript.json

1 function getGeminiApiKey() {
Code.gs 2 const scriptProperties = PropertiesService.getScriptProperties();
@ 3 const geminiApiKey = scriptProperties.getProperty( ' GEMINI_API_KEY');
N Libraries -+ 4 console.log(geminiApiKey) ;
® 5 return geminiApiKey;
= Services -- 6 }
= 7

(Key-Value) code: 2.1

¥ AppsScript  NTU-04-Gemini

®

(ONC]

v

&

B4 LOg uncaught exceptions to Cloud 10gs
Enable Chrome V8 runtime

Show "appsscript.json” manifest file in editor

IDs

IDs are the unique identifiers of your Apps Script project.

Script ID 1123QyiimmG_oxIbBri2qegfk6_o7UPQ4ZYOGK|A79JWAZQINOTPV2UMS
8 copy

Google Cloud Platform (GCP) Project

Apps Script projects use Google Cloud Platform to manage authorizations, advanced services, and
other details. To learn more, visit Google Cloud Platform.

GCP Default
Change project

Script Properties

Script properties provide a simple and powerful way of defining and exposing custom properties for a
specific object instance. Learn more in script properties documentation.
e ——————

Property Value -

‘ GEMINI_API_KEY AlzaSyDgTJ-mwRvFITmA3hUrnbIRq41TkolV!

Edit script properties

Nl v e Y




APIl: Generating Content

function generateContent() {
const modelName = 'gemini-1.5-flash’;
const requestBody = {
“contents": [

{
“parts": [
{
"text": promptGenerations( 'col')
}
1.
“role": "user"
}

]
Y

const url = "https://generativelanguage.googleapis.com/
const options = {

"method": "POST",

“contentType": “application/json",

“payload": JSON.stringify(requestBody)

i
const response = UrlFetchApp.fetch(url, options);
if (response.getResponseCode() === 2600) {

const responseData = JSON.parse(response.getContentTe
const generatedText = responseData.candidates(8].cont
console.log(generatedText)

else {

console.error( Error calling Gemini API: ${response.¢

Google Al for Developers

Docs API Reference

= Filter

Overview

AP versions

Capabilities
Models
Generating content
Tokens
Files
Caching
Embeddings

» Tuning

» Semantic retrieval

All methods
» Deprecated @

APl Document
https://ai.google.dev/api/generate-content

GeminiAPI  Gemma Google AlEdge  Tools Community (3 Q_ Search ! @ Eenglish ~ Sig:

Google Al Studio Prompt gallery Pricing

Gemini 1.5 Pro 2M context window, code execution capabilities, and Gemma 2 are now available. Learn more

Home > GeminiAPI > APIReference Was this helpful? i Gl

Generating content 0 - send eednack

On this page v
Method: models. generateContent
Endpoint
Path parameters
Request body

Example request

Method: models.generateContent

Generates a response from the model given an input GenerateContentRequest.

Input capabilities differ between models, including tuned models. See the model guide and tuning guide for details.

Endpoint Example request

https://generativelanguage.googleapis.com/vibeta/{model=models/*}:generateCon
tent Text Image Audio Video Chat Cache Tuned Model More v

Python Node.js Kotlin Swift Dart Java
Path parameters

model = genai.Generativetodel(*gemini-1.5-flash") © 0
model string response = model.generate_content("Write a story about a magic backpack.")

e of the Model to use for generating the completion. print(response.text)


https://ai.google.dev/api/generate-content

Task 1: Prompt Generation - code:3.1 2rem e

function promptGeneration(nums) {

//Explicit Instructions

//Role Prompting: You are a PhD in mathematics! ...
m }E' EEE //In-Context Learning: Zero shot, One shot, Few shot
- nw //Chain of Thought (CoT): Let’s think step by step?

//Reduce Hallucination: Retrieval Augmented Generation (RAG)

= -Eﬁi I const explicitInstructionsPrompt = "G¥EZ VT  HHEN? FENRF?"
% It P rOI I I pt *ﬁ IE 7~ ﬁ{gj const rolePrompting = "{R2—{I&WEFHEE  MESRES 0T  E8E
W2 JRME?"

_ EQ E_I_ _ 1@ FU N Ct| on EJ' u .t)] m Pr om pt E::;r;:; ;;n;::n - "BEMENEPEEL? SUTRT2RERANT? HEAE:

const oneShot = "BRMNEHZEE - EMEFERANET - SEAS: GANE
2"

const chainOfThought = "&RMNETEMWE ? RFERBEDNFENRESE - 2
(DR - EAE - SPNES - SPENEEN ANEREEE"

switch (nums) {
case 'explicitInstructionsPrompt’:
return explicitInstructionsPrompt;
case 'rolePrompting’:
return rolePrompting
case 'zeroShot':
return zeroShot;
case 'oneShot':
return oneShot;
case 'cot':
return chainOfThought;
default:

return explicitInstructionsPrompt



© GEEEEN—D 3.2 Token Counts

Task 2: Token Count - code:3.2

const modelName = 'gemini-1.5-flash';
const requestBody = {

"contents": [

BEEL o
{
"text": promptGeneration('rolePrompting’)
- FEE—XRFEUA{EAR Input or Output .
it % Tokens, o

- it Tokens or Characters & 2 LLM BIEHE const url =

“https://generativelanguage.googleapis.com/v1/models/${modelName} :cou
** ntTokens?key=S{getGeminiApiKey()} ;
%ﬁmo const options = {
“method”: "POST",
"contentType”: "application/json”,
"payload”: JSON.stringify(requestBody)
| 4
const response = UrlFetchApp.fetch(url, options);
if (response.getResponseCode() === 2088) {
const responseData = JSON.parse(response.getContentText());
console.log(responseData.totalTokens)
} else {
console.error( Error calling Gemini API:
${response.getResponseCode()});
}
}



Task 2: Generating Content - code:3.3

3.3 Generate Content

function generateContent() {

const modelName = 'gemini-1.5-flash';
const requestBody = {

% ;El E gﬁ “contents”: [

{
"parts": [

{

- FEHITANBTLERE] API | et
- PREZBELULAR e
- H%& Gemini Model #558

const url =
"https://generativelanguage.googleapis.com/v1/models/${modelName} :gen
erateContent?key=${getGeminiApiKey()} ;
const options = {
"method”: "POST",
"contentType”: "application/json”,
“payload”: JSON.stringify(requestBody)
Y
const response = UrlFetchApp.fetch(url, options);
if (response.getResponseCode() === 288) {
const responseData = JSON.parse(response.getContentText());
const generatedText =
responseData.candidates[@] .content.parts[8].text
console.log(generatedText)
} else {
console.error( Error calling Gemini API:
${response.getResponseCode()}");
}
}



Task 4: Embedding - code:3.4 bl B

const modelName = 'embedding-881';
const requestBody = {
"model": "models/embedding-881",

% %‘ E ’%E "content": {

"parts": [
{
m %l 1-I_Jﬁ-'.'i =] o . ~¢ Q “text": promptGeneration('explicitInstructionsPrompt')
- £ %= Embedding LK A& & (Al )
!
}
Y
const url =

“https://generativelanguage.googleapis.com/v1/models/S{modelName}:emb
edContent?key=8{getGeminiApiKey()}";
const options = {
"method™: "POST",
"contentType”: "application/json”,
"payload": JSON.stringify(requestBody)
i
const response = UrlFetchApp.fetch(url, options);
if (response.getResponseCode() === 288) {
const responseData = JSON.parse(response.getContentText());
console.log(responseData)
} else {
console.error( 'Error calling Gemini API:
${response.getResponseCode()}");
}
}



Task 5: List/Get Gen Al Model - code:3.5

SEER

- EREIT GCP R EE LLM Model

- T Model 2%

3.5 List/Get Gen Al Model
function listModels() {
const url =
"https://generativelanguage.googleapis.com/v1/models?key=${getGeminiA
pikey()} ;
const options = {
"method”: "GET",
"contentType”: “application/json”
Y
const response = UrlFetchApp.fetch(url, options);
if (response.getResponseCode() === 208) {
const responseData = JSON.parse(response.getContentText());
console.log(responseData)
} else {
console.error( Error calling Gemini API:
${response.getResponseCode()}");
}
}

function getSpecificModel() {
const modelName = 'gemini-1.5-flash’
const url =
“https://generativelanguage.googleapis.com/v1/models/${modelName}?key
=8{getGeminiApiKey()}";
const options = {
“method”: "GET",
“contentType”: “application/json”
i
const response = UrlFetchApp.fetch(url, options);
if (response.getResponseCode() === 2088) {
const responseData = JSON.parse(response.getContentText());
console.log(responseData)
} else {
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Retrieval-Augmented Generation - RAG

RAG B— @5 S RN BRI ZEHE,
AL ZEERKRERE NBITAERBAZEEE.,

Google Cloud project Application users
Data sources o
Data processing App
P —— ‘
= :ii  Vector embeddings Python frontend
Data ¥ VertexAl J/~  Cloud Run
— A A
= o, o

Y
Data ‘ ° PostgreSQL with e
: 1 Staging bucket ? pgvector database | ‘l Python backend

'l I Cloud Storage # Cloud SQL 'l J»  cloud Run

A
Data °

,l LLM endpoint
f,'/ Vertex Al

A

Data

source:

https://cloud.google.com/architecture/ai-ml/generative-ai-rag AN CloudMile



https://cloud.google.com/architecture/ai-ml/generative-ai-rag

Gmail APl - Code 4.1

% Sézl E ’%E 4.1 Get Gmail Data

function queryGmail() ({
const threads = GmailApp.search('from:"email@gmail.com”',8,5);

- $*§ Gmail APl const datas = []

console.log(threads.length)
Z . . ape ¥ e
_ HY1ﬁE: SUbJeCt u& Mall Body :or(var i =@; i< threads.length; i ++)
const id = threads[i].getId()
const messages = threads[i].getMessages();

const name = threads[i].getFirstMessageSubject()

for (var j = 8; j < messages.length; j++) {
Logger.log(messages|[j].getPlainBody());
datas.push(messages[j].getPlainBody());
}
Logger.log(id);
Logger.log(name);
}
return datas;

}



4.2 RAG
O GED function geminiRAG() {

° ° ° const allData = queryGmail();
RAG with Gemini APl - Code 4.2 B
const summaryPrompt = "{R2—{IBHEXHMHER  UT2AHTIMFNNS  WiR0EE

LRVEOBRBSAMIREHZIEOER: " + "\n\n" + mailCotent;
const modelName = 'gemini-1.5-flash';
% = const requestBody = {
. ! E EEE “contents": [
; nn

{
“parts": [

- IBfZ RAG IR E /E RAG ‘

“text": summaryPrompt

const url =
“https://generativelanguage.googleapis.com/v1/models/${modelName} :gen
erateContent?key=${getGeminiApiKey()} ;
const options = {
"method”: "POST",
“contentType”: "application/json”
“payload”: JSON.stringify(requestBody)
41
const response = UrlFetchApp.fetch(url, options);
if (response.getResponseCode() === 288) {
const responseData = JSON.parse(response.getContentText());
const generatedText =
responseData.candidates[8].content.parts[8].text
console.log(generatedText)
} else {
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