Chapter 1: Neural Networks for Neural Search

term dictionary postings
term id term document id
document_1
1 best 1,4,7
J_
2 blue 2,4,6,11
3 forget 3,5,9
document_2 »| | Preprocessing »
4 jina 1,6,17
\_/—
5 need 4,22,123
document_n
- n 200 1,2, 4,12
vocabulary best blue forget jina need z00
query - - - True - - -
dl True - - True - - True
d2 - True - - - - True
dn - - - - - - True
vocabulary best blue forget jina need z00
query 0] 0] 0] 1 0] 0] -
dl 0.0268 0] 0] 0.124 0] 0] 0.0155
d2 0] 0.0335 0] 0] 0] 0] 1
0] 0] 0] 0] 0] 0] 0]
dn 0] 0] 0] 0] 0] 0] 0.0155
ranked list
- d7
train model
training data Feature extraction < d5
dn
predict

query

\

Feature extraction

p»/ features




Chapter 2: Introducing Foundations of Vector
Representation
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Chapter 3: System Design and Engineering Challenges

gateway —— | preprocessor || > Encoder —>  Storagelndexer, | gateway

GPUEncoder

gateway ——» ' preprocessor | — | GPUEncoder | —®  Storagelndexer — ¥ gateway

GPUEncoder

cheat-sheet for ANN in Python (as of 2020. Can be installed by conda or pip)

sesssssssanunnan

Exact nearest neighbor search : : If out of GP

Peennenn geeeeresmenasuenasnans ifoitiof GpUmEmoRy memo'makeMsmaIIer
‘ Ve faiss-gpu: linear scan (GpulndexFlatL2) T faiss-gpu: ivfpg (GpulndexIVFPQ)
If topk > 2048
faiss-cpu: linear scan (IndexFlatL2) Aﬂn of:GRU:memory;or

No (2) Need more accurate results

Sesssssssssssssssssassssannnnnng

A T P L foeenenss B Ifslow, orout  Wouldlketorunfrom annoy
. AT . ooy several processes
: Alternative: faiss.IndexHNSWFlat in faiss-cpu of memory

1E5low: ‘ Require fast data addition
About: 103 < N < 10° — falconn
rii
: > Same algorithm in different libraries :
-

nmslib (hnsw)
WOUIdhkem> _
N6 _ a7 5 e (o] subset-search
About: 10° < N < 10 St g

Would like to adjust
the performance Adjust the IVF parameters:
faiss-cpu: hnsw + ivfpq Make nprobe larger ™ Higher accuracy but slower
(IndexHNSWFlat + IndexIVFPQ) Would ke to adjust
the performance

Adjust the PQ parameters: Make M smlaller

Note: Assuming D = 100. The size of the problem is determined by DN. If 100 < D, run PCA to reduce D to 100 7

If out of memory
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Chapter 4: Learning Jina’s Basics

doc . content =

—— conversion




miaozhaofeng@miaozhafengsMBP:/tmp X#2

)
> jina hub new
Create New Executor

Executor is how Jina processes Document.
This guide helps you to create your own Executor in 3@ seconds.

? what is the name of your executor?
(MyExecutor73):
? Which folder to store your executor? (/private/tmp/MyExecutor73):
1 /€ eeda ( at in L
? Or do you want to proceed to advanced configuration [y/n] (n
Creating My cutor73...
» Next Steps

Congrats! You hav ccessfully created an Executor! Here are the next ste
1. Checkout the Generated Executor
cd /private/tmp/MyExecutor73
ls

stand Folder Structure

Filename Description

The main logic file of the Executor.
The YAML config file of the Executc You can define __init__ arguments using with ..
config.yml —mm

MyExecutor73

gateway —» poeld ——» gateway
(BaseExecutor)



Chapter 5: Multiple Search Modalities

* Document:

| Attribute Value

‘ text Faw gfaar MR FH R 12 A (C 5 [ttt 57 NpuseT mup!

L— &> chunks
L Document:

Attribute Value

text Frw gfaar

N
— = Document:

Attribute Value
text S L

N
— = Document:

Attribute Value

text ZhiCEFHR

Y
— = Document:

Attribute Value

text MpuBeT mMuUp

Y
L— * Document:



Men Town Round Red Neck T-Shirts




" Document: af9870270c2763F73aff8109044c8330

L & chunks

— * Document: 9eaaf37h747fddé@e56c30e28d38c212

Attribute Value

parent_id af9870270c2763F73aff8109044c8330
granularity 1

text Men Town Round Red Neck T-Shirts

L Document: ehc19885ebae9dbafeadch7588hdazes

Attribute Value
parent_id af9870270c2763f73aff8109044c8330
granularity 1
tensor <class 'numpy.ndarray's in shape (245, 266, 3), dtype: uint8
mime_type image/jpeg
uri red_t_shirt.jpg
Relevant
Document
'y h
1
1
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@, adog running in the meadow

anchor ResNet50  fee-eeeeerrttt
et >| A dog with ball at feet.
positive | A brown and white dog. Bert ' -

negative | A dog with ball at feet. Bert = f-octC
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Chapter 6: Basic Practical Examples with Jina
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® /Users/hanxiao/.pyenv/versions/3.7.9/bin/jina hello chatbot
download-proxy =
hello = chatbot

index-data-url = https://static.jina.ai/chatbot
parallel =
port-expose =
unblock-query-flow =
workdir =

download csv data — @ )0 167.9 step/s

Flow@32366[1]: 8 Flow is ready to use!
& Protocol:
M@ Local access:
@ Private network:
@ Public address: . .
Working. .. :--:-- estimating...

2 steps do




gateway

—

COVID-19 SIMPLE QA

MyTransformer

MyTransformer

—

What is covid???7?

Mylndexer
Mylndexer

gateway




‘hanxiao/ . py / sions/3.7.9/bin/jina hello fashion
hello

None

fashion
http://fashion-mnist.s3-websit
http://fashion-mnist.s3-websit

download-proxy
hello
index-data-url
index-labels-url
num-query
query-data-url
query-labels-url
top-k

workdir

http://fashion-mnist.s3-websit
http://fashion-mnist.s3-websit

4bfd4b21-4553-4330-a70a-75e2aY

download fashion-mnist

Flow is |"|:,-r_1|_1:-.- ¢
GRPC

What just happened?

This is Jina's hello-wor1ld, end-to-endly. It downloads Fashion-MNIST dataset and indexes 60,000 images via Jina search framework. The index is
stored into multiple shards. We then randomly sample unseen images as Queries, ask Jina to retrieve relevant results. Below is Jina's retrievals,

where the left-most column is query image
Intrigued? Learn more about Jina and ch

out our Github!

Query Top-K Results
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® /Users/hanxiao/.pyenv/versions/3.7.9/bin/jina hello multimodal
A
download-proxy = None
hello = multimodal
index-data-url = https://static.jina.ai/multimo
port-expose = 8080
unblock-query-flow = False
workdir = b7518349-5b91-4255-be7d-1d485

download zip data

Flow@32747[I1]: 8 Flow is ready to use!
& Protocol: GRPC
M Local access:
@ Private network:
@ Public address: )
Working. .. 0.8 step/s

@), Jina Muttimodal Hello-World

http:/flocalhost:8080

A multimodal document as query (Refresh for

Woman with fake eyebrows Red haired young woman with lip
Young Woman Posing As Long Portrait of a young Caucasian
Ot Ll Covering Harhaca b y moustache and nose piercing looks at camera
Curly Hair Coveriny ace in
= ” and Blue Bell Bottom Posing
oronto, Canada
Outside Village Houses

score: 1 score: 066070336 score: 0.3918237 score: 0.38611826 score: 0383623
filename: image_1698 jpg filename: image_2174 jpg filename: image_1202.jpg filename: image_51.jpg filename: image_2483.jpg

Results rely more on [

Text Image
05 05

-
Re v of a young Caucasian Fluttering hair of a young blonde A young African woman with curly A young African woman with curly
REST Payload Exitced young pretty woman
woman with a beautitul hair style woman wearing red dress cover hair posing outdoors on winter hair posing outdoors e
headshot
her face day
“data”: | score: 037856704 score: 0.36390376 score: 0.36245924 score: 03607232

116832-0aab-4d13-89db-dadd8S7 1562 1" filename: image_1922.jpg filename: image_2167. filename: image_61jpg

AN

d 147ebbf2-114c-487c-87bd-1eea2e6eS



Chapter 7: Exploring Advanced Use Cases of Jina

segmenter encoder ) indexer
(jinahub+docker://Sentencizer/v0.1) (jinahub+docker://TransformerTorchEncoder/v0.1) (jinahub://Simplelndexer/old)

wait_both
atewa N —» gatewa
& Y (BaseExecutor) & Y
L root_indexer
(jinahub+docker://LMDBStorage/v0.1)
N segmenter > encoder N indexer
atewa: " " " - .
g Y (jinahub+docker://Sentencizer/v0.1) (jinahub+docker://TransformerTorchEncoder/v0.1) (jinahub://Simplelndexer/old)
root_indexer ranker
ateway 4—| . “— q
g Y (jinahub+docker://LMDBStorage/v0.1) (jinahub+docker://SimpleRanker/v0.1)
ame Lyrics Search Demo with Jina
Query Top-12 Results
Input a multiline doc here:
Hey Jack Kerouac. | think [ music: Dennis Drew/lyric: Alieto say, "0 my mountain
hello of you mother, And all the Natalie Merchant | has coal veins and beds to
tears she cried. She would science. is truth for life. dig.. 500 men with axes
ery for none other. Than her watch religion fall obsolete. and they alldig for me” A
Ittle boy lost in a little science. wil be truth for lie to ssay,"0 my. iver
world that hated. And that Iife. technlogy as nature. where mant fish do swim,
dared 10 drag him down science. truth for life. in half of the catch is mine
Her lttle boy courageous. fortran tongue the (GREHER when you haul (JGITREE
He chose his words from with wealth and ) Never will he believe
mouths of, Babes got lost Prominence. man so near that his greed is a blinding.
in the world. The hip-flash perfection. possession. it's ray. No devil o redeemer
slinging madmen an absence of interim. il cheat him. He'l take his
Steaming café flirts. They secure na demurrer, gokd to. where he's ying
all spoke through you. Hey defense against divine. cold... A lie to say, "0 my
Jack, now for the tricky defense against his true| mine gave a diamond as
part. When you were the fmge) human conflict big as a fistff] But with
brightest star. Who were number five. discovery. ‘every gem in his pocket, the
the shadows?. Of the San dissolved all illusion. ‘ jewels he has missed (Al
+ Done Francisco beat boys. Y TREEE) destroyed with K
ys. You lestroyed with 8 say, "0 my garden is
B[Sakdown Tuggle all = Song: Hey Jack = Song: Planned = Song: A Campfire
Kerouac Obsolescence Song
1 Relevance: 0.898 2| Relevance: 0.883 & Relevance: 0.865
only show distance < 999
hello The color of the sky as far [ Spoken intra from: Steep is the water tower
as | can see is coal grey.. Women's Diaries of the painted off blue to match
Lift my hesd from the Westward Journey (by the sky, cantt ignore the
pillow and then fall again. Lilian Schiissel) | While rain. night walks in the
With a shiver in my bones the young folks were having valley silent. you could
just thinking about the their good times. some of swear the earth just moved.
weather. A quiver in my lips the mothers were giving can't ignore the train. dust
as if | might cry.. Well by the birth ta their babies.. Three 1o be kicked up.[[iHE
image_loader image_encoder image_indexer
(ImageReader) (jinahub+docker://CLIPImageEncodetr/v0.1) > (jinahub://Simplelndexer/old) ]
join_all N
gateway (BaseExecutor) gateway
text_filter text_encoder text_indexer
(TextFilter) (jinahub+docker://CLIPTextEncoder/v0.1) (jinahub://Simplelndexer/old)
text_filter text_encoder image_indexer
[ (TextFilter) (jinahub+docker://CLIPTextEncoder/v0.1) » (jinahub://Simplelndexer/old) ]
join_all
gateway (BaseExecutor) gateway
loader image_encoder text_indexer
(ImageReader) (jinahub+docker://CLIPImageEncodetr/v0.1) (jinahub://Simplelndexer/old)

text_encoder@e8319[I1]:
Flow@68132[1]: & Flow is ready to use!
&~ Protocol: GRPC
Local access:
Private network:

Public address:
Request duration: 0.20777654647827148
Searching with image toy-data/images/1000268201_693b08cble.jpg. Matches
-- text: "a child in a pink dress is climbing up a set of stairs in an entry way ." score: 0.6692,
-- text: "a black dog and a spotted dog are fighting" score: 0.835




Best matches for 'a black dog and a spotted dog are fighting'

score=0.8351

storage_encoder indexer

jinahub://HNSWPostgresindexer/v0.8 =~ —» gateway

A4

gateway —»  jinahub+docker;//FlairTextEncoder/test-3.0




