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The world is much more than just text and keywords

o of newly generated data in
4' 90 /O 2025 will be unstructured data

P

S zilliz



https://www.seagate.com/files/www-content/our-story/trends/files/idc-seagate-dataage-whitepaper.pdf

Mission:
Helping organizations make sense
of unstructured data.

& 2017 [@’n $113M

7Y  Founded ® Raised
140+ [ Redwood City, CA
Employees Headquarters
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Building a Research Agent to Extract Insight from Internal Data

Stefan Webb

Developer Advocate, Zilliz

stefan.webb@zilliz.com
https://www.linkedin.com/in/stefan-webb
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Why Milvus?



Vector search
Is the new

standard

Chicken -
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N Apple



A New tool emerged. The Vector Database

Unstructured Vector Applications
Data Embeddings
EGEVE]
Augemented
Images Generation (RAG)
[ Vn1 ] | Perform Search Chatbots
(D) Video !
Recommendation
o Systems
Search text,
image, audio
& Audio [ see ]
) Anomaly detection
i i
o) ' '
&> User Generated ! " @ Drug Discovery
: Store in
ML Models Vector Database
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Milvus: The most widely-adopted vector database

Milvus is an Open-Source Vector Database to
store, index, manage, and use the massive
number of embedding vectors generated by
deep neural networks and LLMSs.

O R 430+ %9 33K+
contributors stars

O )

OL

milvus
CILFA|

&DATA
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Built by
database & Al
experts

Zilliz was built by a top-tier team
of algorithm and database
engineers with a strong
pedigree in developing
high-performance, scalable,

and highly available distributed
systems, uniquely tailored for

vector search.

S zilliz



Milvus

Architecture

Fully distributed, designed for scalability
Design Principles

‘ [ v [ oy [ oma [ e || comoson
Separation of storage and | S50 wasem 0w |
compute n
Fully depend on mature storage § AccessLayey 3 v 55
systems [Comasamr | L % — |
> Proxy } ————————————— - kafka ZXDPULSAR
Microservice - scale by — -
. . QUERYE i DATA ) . | DATA .
functionality I H ! !
. Query Node Data Node ; Index Node :
Separate streaming and [ == «w sgg { cgg |©
historical data o — y
Pluggable engine, storage and B —
indeX Minio / S3 / AzureBlob @ @ @
Log Snapshot Delta File Index File

Log as data
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Rich functionality

O O J— AKX
=e2 Q= =rq
OO oO- . - - @
Dynamic Schema Float, Binary, & Tag+Vector Hybrid Search RBAC, TLS,
Sparse Vector Optimized Filtering Dense & Sparse Encryption

S

) LILBLIL

Bulk Import GPU, Intel & ARM
CPU support

o2

Million+ level Disk Based Tiered Storage
tenant support Index

i
x




Industry leaders already use vector search in their apps

Use Case: Data Search Use Case: Drug Discovery Use Case: Image Search Use Case: Recommender System
Vectors: 2 Billion Vectors: 12 Billion Vectors: 20 Billion Vectors: 20 Billion

Req'ts: 200 ms, Cost mgmt Req'ts: High Recall Req'ts: High Insertion, Cost Req'ts: 5,000 QPS

Index: DiskANN for cost savings Index: BIN_FLAT Index: Disk Based Index Index: HNSW & CAGRA
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Milvus Users

accenture @Clirbnb \%AT&T BOSCH Chegg ':;I|'_c,'<';|¢;'

CISION compass Deloitte. €y FarFeTcH Gralb

Inflection InTuit  EfMicosot QP newrelic. < nvipia.  OMERS

@shell  shuttersteck T @P?E';"gm Walmart ZipRecruiter Zomato
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Flexible Deployment Options for Milvus

M:lvws Distrbuted
Milvus Standalone

kubernetes
<®’ milvus lite

1Ok 100k iM___1OM 100m 1B 10B 1008

How many vectors you need to put into your vector database

<{®’ milvus

Set up Once: Common API across all products regardless of architecture

14 | © Copyright 2025 Zilliz
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Al Stack

LangChain B Semantic Kernel Framework Liamalndex [Q) haystack

Software Infrastructure

Embedding Models Vector Database LLMs

®openAI Inflection

<®’ milvus *zilliz

® cohere LLaMA ~ ANTHROP\C
S | Hardware
AnvIDIA  ntel AWS O GoogleCloud /4 Azure

Infrastructure
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DeepSearcher demo

S zilliz



Research Agents

,‘Q‘\ &

\

Iteration Search Reasoning
“...learned to plan and “...trained using end-to-end “...fine-tuned on the upcoming
execute a multi-step reinforcement learning on hard OpenAl 03 reasoning model...”
trajectory...” browsing and reasoning tasks

across a range of domains...” “...leverages reasoning to search,
“...backtracking and reacting interpret, and analyze massive
to real-time information...” “...optimized for web browsing amounts of text...”

and data analysis...”
“...pivoting as needed in
reaction to information it
encounters...”

S zilliz
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DeepSearcher from Zilliz

18 | © Copyright 2025 Zilliz

DeepSearcher
Internal docs Crawled Structured Streaming data
(pdf, md, txt, ...) web pages data, JSON e

Data ingestion

Online serving

Collecti
LLM »’ —_—> omeucte“:n Vector Database
—

Semantic search

e

Reflection. Are there
knowledge gaps?

No
LLM :
Final report
append/rewrite

and summarize

Yes, generate new queries

e zilliz



(VRSP AR T2 C1 P LT S 0 S M EEN O BER U e e psearcher —query "Write a report comparing Milvus with
other vector databases"
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(p_y310) z_illiz_@_zi}lizdgﬂacBook-Pro-G deep~-rag-agent %deepsearcher —query "Write a report comparing Milvus with

ry> Write a report comparing Milvus with other vector datsbases </query>
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(py310) zilliz@zillizdeMacBook-Pro-6 deep-rag-agent %deepsearcher —query "Write a report comparing Milvus with
other vector databases"

<qguery> Write a report comparing Milvus with other vector datsbases </query>

<think> Break down the original query into new sub queries: ['What is Milvus?', 'What are the key features of Mi

lvus?’, ‘What are other popular vector databases?', 'How does Milvus compare with these other vector databa
ses in terms of ormance?', ‘What are the use cases for Milvus and other vector databases?' What are the ad

'

vantages and disadvantages of using Milvus compared to other vector databases?', 'How is the community support a

entation for Milvus versus other vector databases?', 'What are the scalability and deployment options fo
/th

ink>

ther vector databases?
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(py310) zilliz@zillizdeMacBook-Pro-6 deep-rag-agent %deepsearcher —query "Write a report comparing Milvus with
other vector databases"

<query> Write a report comparing Milvus with or datsbases </query>

V>

<think> Break down the original

query into new sub queries: ['What is Milvus?®
popular ve datat

, 'What are the key features of Mi

lvus?', ‘What are some
ses

other ases?', 'How does Lvus compare with these other databa
in terms of perform: e?', 'What are the use cases for Milvus and other vector databases?', 'W are the
using Milvus compared to other vector databases?', 'How is the community support
documentation wr Mi versus other vector databases?', 'What

vector databases?']</think>

rantages and

ac
1Sady s 07 d

are the sca

alability and deployment options f
lvus compared

0

<think> Perform search

(What is Milvus?] on the vect«

<search> Search [What

LS ’} in Imilvus_docs]




(py310) zilliz@zillizdeMacBook-Pro-6 deep-rag-agent %deepsearcher —query "Write a report comparing Milvus with
other vector databases"

<query> Write a report comparing Milvus with other vector databases </query>

lvus?', ‘What are lar ve databases?', 'How does Milvus compare with these other vector databa
e

s 1n terms of performance? that are the use cases for lvus and other vector databases?', ‘What are the ad

<think> Break down the inal query into new sub queries: ['What is Milvus?', 'What are the key features of Mi

11 v ges o g Milvus compared to other vecto tabases?', 'How is the community
other vector databases?’', jhat are the scalability and

databases?'|</think>

<search> Search /fhat 1s Milvus?

do0Ccs=2.5. X/

<search> Acce document chunk({s) fro 1lvus—d .
ars/zilliz/Downloads/milvus—docs—-2 (/S N/ egrations/ag 1ilvus_rag.md
z/Downloads/milvus-docs-2.5.x/s1te/en/qgets i/install-overview,.me /Users/zi z/Downloads/mi

verview.md', ‘/U
/site/en/about/overview.md ‘users/zil 7/Downloads/milvus—docs-2.5.x/site/ fabout/roadmap.md']

<search> Search [What

23 | © Copyright




(py310) zilliz@zillizdeMacBook-Pro-6 deep-rag-agent %deepsearcher —query "Write a report comparing Milvus with

other vector databases"

<query> Write a report

comparing
Break down
‘What

in terms

<think>

[he original query
some popular
performa , What

antages o i g
Milvus

pther

othe

afg

of

lvus? N
ses are

o5 and disady
documentation

compared (¢

for

241
LVUS

<think> Perform

<search> Searct

Accept ment chunk({s) from

<search>

verview.md',

z/Downloads/mi -docs-2

werview.md ,

vus 5.%x/s
te/en/about /¢ 'JUsers

Ao )

<search> Search [What is Milvus?] in

<search> Acce document chunk(s) from

sMilv pdf

pt

:
S

© Copyright

VeCLc

illiz/Downloads/milyv
ite/en/gets

fz1L1

examples/data/WhatisMilvus.pdf']

or databases </query>

is Milvus?® the key
these othe
databases?'
? 3 “

[ "What

databases?', 'How does Milvus compare
use for Milvus and other vector

ector database

are the sca

sub queries: are

, 'Wha

!
th

cases

other v S w 1s the

‘What

dice |

references: ['/lsers/zil /Down Loads/

liz
en/integrations/
view.md', '/Usei

5.X/8

locs—2 /
teg/instal l-¢ r

z/Downloads/m. (vus—docs-2. ite/en/abo

z/search>

referencs

‘./examples/data/WhatisMilvus, pd

communlity

lability and deploy

f ‘./examp les/data/Wl

of M1
databa

are the ad

sSupp

nt opt:i

features
r veél(

What

tor
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/0

h

11 1




['What is Milvus?' fhat are the key features of M

some other popular or data 7', '"How does Milvus compare with these r tor databa

performance?', 'What e the use cases for Milvus and other vector databases? fhat are the a

11sadvantages of using Milw ompared to other vector databases?’', 'How 1s the community support a

vector databases?', 'What ai e scalability and deployment options fo
vector d 5?7 l</think>

<think> Perforn

<search> Seart [What 1 Lvus?] imilvus_docs)

>) .

<search> Accept 5 ¢ chun

verview.md', '/Users/zi 7/D0

site/en/q¢ : | overy 'Users/zilliz wnloads/milvus
x/site/en/about/overview.n ( e zilAl2 S dlad s il ! ey 302 7( vt =roadmap.md’

z/Downloads/milvus~docs~2.5.x/

{What

<search> Accept 3 doc - chunk{s) from refere s: ['./examples/data/WhatisMilvus.pdf .Jexamples/da
sMilvus.pdf', °./examples/data/Whatis

<think> Perform search [What
_embedding_docs', 'what_i

<search> Searcl

© Copyright 2025 Zilliz




search [What is Milvus?] on the vec

imilvus_docs]..

e oy

(s) from references: [' ers/zilliz/ ( / rus~docs
verview.md' /Users/zilliz/Downloads/milvus—docs-2.5.x/site/en/integrations/apify_milvus_rag
z/Downloads/milvus—docs—2 /site/en/qe tarted/in: l-overview.md', '/Users/zilliz/Downloads/milvus—docs
site/en/al verview.md', Users Liz/Downloads/milvus—docs—2.5.x/site/en/about/roadmap.md'] </search>

<search> Accej document chunk(s) from referenges: 2xamp les/data 1 : ./examples/data/Whati

1

sMilvus.pdf’, examples/data/Wizlish Livis adib]

<think srform search [What are the key features of Milyus?] on vect 8 coll nilvus_docs

vus_embedding docs 'what_is milvus’] </think>
<search> Seart What are ) of Milwt [milvus_doc: </search>

<search> Accept 4 document chunk(s) from references: '} Jz1ill /Downloads/milvus
verview.md' jsers/zilliz/Downloads/milvus-docs-2 ¢ e/en/getst /install
Downloads/milvu cs—2.5.x/site/en/reference/archite« arc t , '/Users

- 1

s-2.5.x/site/en/integrations/apify _milvus_rag.md'] </search>

<search> Searc (What are the key feature: 1lvus? milvus_embedding docs]..

© Copyright 2025 Zilliz
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Milvus comparec

<search> Accept cument chunk{s) from

examples/data/Whatis
nples/data/WhatisMil

sMilvus.pd

Milvus compared

Liz/Downloads/mi

ads/milvus—-docs-/2

<think> Ref L ing on the

search

<think> New

performance benchmarks of Milvus compared to 1
vus_embedding _docs' ‘what_is

’

|y

1S _ml1ivus

iance benchr rKs f Milvus compareg to

28 | © Copyright 2025 Zilliz




search>

ment chunk(s) from references:
*/Users/zilliz/Downloads/milvus~-
ilvus-docs-2.5.x/site/en/about/overview.md’, fzilL1z/Downloads/m1Lyus
) e/en/reference/architecture/architecture_ { illiz/Downloads lvus—-docs-2.5.x/¢
etstarteq stall-overview.md s earch>
<think> Refl
he performance benchmarks of Milwvi mpared to its

'‘What ar

<think> New

0 s\ titors? t specific use cases are best . B r othe ector 1DASE Co

7

iWwhat are
docs >

the perforn

chunk({s) from references: /about/

/Down loads/milvus

nLoaas/m

<search> Sea embeddin

g docsl...

© Copyright 2025 Zilliz




<search> Accept 5 document chunk(s) from references: ['/Users/zil /Downloads/milvus—docs-2.5.x/site/en/integra

tions/apify m us rag.m ‘fUsers/zilliz/Downloads/milvus-docs~-2.5 site/en/qgetstarted/install-overview.md'

' /Use 12/0¢ loads/milvus—docs- Y. X/s1te/en/about/ Vi€ 1 / s/zilliz/Downloads/milvus—docs—2.5.

/site/en/ rence/archite ire/architecture_overview.md'’ /Users/zilliz/Downloads/milvus~docs-2.5.x/site/en/q

ststarted/install-overview.md /search>

the search

<think> Perform search at are fo hme pf Milvus compared
r DB collections lvus docs’® docs' _is_milvus']

yrmance benchmarks / compared to 1its

<search> Accept ' ment chunk(s) from references: / s/z1111z/Downloads/milvus—do
wparison.md’', ' S, 12/

N

Down loads/mi lvus—-d -2.5.x/site/en/about/overview.md’,
/reference/benchmark.md

performance benchmarks of Milv compared to its competito

<search> Sea W are > performance benchmarks of Milvus compared to its competi

</search>
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/reference/architecture/architecture overview.md', 'sUsers/zilliz/Downloads/milvus-docs-2.5.

install-overvi md')] </search>

search results... </think>

nchmarks or Milvus ed to 1ts C
bases compared to Milvus ‘What ar

New search queries for next iteration: ['What are the performance be
itors?’, 'What IS@ cases a t suited for other vector data

recent developments and future directions ector databases beyond Milvus?'] </thir
eration: 2

<think> Perform search [What are t benchma rks f Milvus compared to

r DB collections '‘milvus docs’, lvu mb¢ docs t is milvus']

irch> Search [What re the pertormance bDencnmarks « iilv compared to 1ts competitors?

3 ds/milvus~doc
, '/Users/zilliz/Downloads/milvus -2.5.%/ /en/ rview.md ‘L
5.x/site/en/reference/benchmark.md

<search> ch [What ar rformance benchmarks ¢ ilvus compared to its competitor

g_docs].. </search>

<search> § {yn‘l'k}ﬂ are wne form £ enon res 01 iilv ( C{ ts competitors

<search> Accept 3 document chunk(s) from references: ./Jexamples/data/WhatisMitlvus, pdf

2 ’ / o /el =4 Julh = M4 a g |
sMilvus. | Jexamples/data/Whatish ;1‘.‘.3.»..;') |

© Copyright 202




tel ) ther vector databases comp:
é the pcent deve 3 § ri :

beyond Milvus?']

-
i

ormance ber
s_embedding_

<search> Searc! mance benchmarks

3 document chunk /
*/Users/zilliz/Downloads/milvus-docs—2.5

doX/S1t
-2.5.x/s1te/en/referenc earcn>

the perf compared _to_i1ts competitors

compared to its compe

cument chunk(

) s/data/What isMilvus, pdf
imp les/data/What i

<search>

26 n

suited for other vector
vus_docs]...
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nitvus_embedaing_oocs’ Wh nil /think>
rmance benchmar ( X ; 0 s competi
{s) from references: rs/zill Jown 1 / | S 5 en/about/
mnloads/milvus—doc 1te/en/about, > /Uusers/ L1z/Down Loads/
sference/benchmark.md')
<search> < [What f 14 pe ormance benchmari

arch 1at are the performance

</search>

<search> Accept 3 document chunk({s) from ref 1ces: | 2X 3 : './examples

231 S p P
sMilvus.pdf’', examp les/data/What)

<think> Perform search {(What specific us 3585 are be suited for ¢ r vector databases compared

on the vector DB collect st ["milvus docs' 1 Llvus embeddir 30 tha is milvus'] </t!

<search= { Wha pec IS€ Cases ¢ Des ¢ Vel r databases compare

rch> Accept 1 document chunk({s) fro ferences: JUsers/zilliz/Downloads/milvus

r1son.md’

<search> Sear } | 3 sSpecl C USe Cases « ) - other vector databases compared 1o ] [’ﬂ‘!

vus_embedding




ment chunk({s) from references: |'/Users/zilliz/Downloads/milvus . X/site/en/about /i«

on .

omparison.md', '/Users/zilliz/Downloads/milvus—-docs-2.5.x/site/en/about/overview.m Sers/ Liz/Downloads/m

s~docs-2.5.x/site/en/reference/benchmark.md'] </search>

<search> Search [What are the performance benchmarks of Milvus comparec to 1ts competitors?]
g_docs]...

<search> Searc what f erfor enchmarks of Mily

</search>

ment chunk(s) [ 4 B amples/data/WhatisMilvus

s/data/w

Perform search [What spec: C use ce s are b : tec or other vecto databases co
vector DB yLlections: ) ) } : Lv edding doc: what 1§ vus')] </t}

<search> Search [What specifi Se are best s Z or other ve jata es compar

VUS C0O0CS)i... </searcn=>
1 ma ¢ n | ¥ - 11 » IT r r ]
document chunk(s - Z L1z/Downloads/i

Searcl nat spe S¢ ses are b sulted for other vector databases compare

eaoling

for other vector
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<search> Search || are 1 forma benchmarks of Milv ompared t( s ors?] i m iS_embeddin
a

<search> Se ' [What are the rfor rks compared t ts competi ?]1 in Twhat is _milvus]

</s

3 document chunk(s) from references: ['./examples/data/WhatisMilvus. pt . /examp les/data/Whati

es/data/whatisMilvi ) | </search>

bes € ther ve

' b 4 .
what 15

? ’
vector databases

/search>

earch> Accept 1 document chunk(s) fro sfecarces sMsess/z01 iz /Donloads /mily
' | </search>

<search> Search nat specitic

vus_embedd

<think> Perform search [What are ti recent de opt s and future directions in vecto

on the vector DB ections: | Lvus CS ilvus_embedding_docs', ‘what_is_milvus']

<search> [ are the recent d its and future directions in vector databases beyond

milvus docs - /search>
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<search> Search [what are the performance benchmarks of Milvus compared t( ts competit

</s5@ ch>

rarch> Accept 3 document chunk(s) f refe s: ['./examples/data/WhatisMilvus.pdf
lvus.pdf', './examples/data/Whatis ) /search>

<think> Perform search [What specific u - are best suited for vector databases compared

on the vector DB collections: ['milvus doc nilvus_embedding do s mil </think>

[what speci )5e cases are best suited for othet ( comp

</search>

document chunk(s) from r : : ['/Users/

databases compared

</Searchs

[What specific

</search>

Perform search [What )ases bey

DB collections: us_docs milvus_emt , 'what_is milvus'] </think>

<search> Search hat & the recen 4 nd iture i1ons 1n vector databases
milvus
<search> Search [\ » the 1t developments and jiture directions

milvus embeddir
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#

<search> Accept 3 document chunk(s) fro ; : ['./examples/data/whatisMilvus.pd

lvus.pdf', './examples/data/WhatisMilvus . sarch>

<think> Perform search [What spec C use cases are best suited for ¢ 3 ctor databases compared
the vector DB colle i0ns i 5_docs lvus_embedding_docs',

Search pecifi Se case - suited for other vector databases compared t

['/Users/zilliz/Downloads/milvus—docs-2.5.

Search [What specific use cases are t 51 i for other vector databases compare
jing_docs]

<search> Search [\ specific us ases are be suited for other vector Ses compare
t_is _milvus]...

<think> Per » search (What are the re 1t de opmen and future direc ns in vector data

7] on the vector DB collections: ilvus_docs ‘milvus_embedding_docs' is_milvus']

<search> re [What are the recent developn s and future dir 10NS 1n vec databases beyond

milvus_docs]... </search>

<search> Search hat are the recent developments and future directions in vect databases beyond

milvus embedding

[What are the recent developments and future directions in v databases beyond

© Copyright 202




</Sear

Search [What )ec | " s are : or othe it s compared

ding_docCSj.ss

<search> : Lwh spe ( se - ) § ) ( ther [Or databases compared

t_is_mil

developments and future directions in vectc a ses beyond M

ilvus embedding docs', 'what Vil </think>

recent developments and fu iire i ector da beyond

recent developn s and future dii s in vector databases

2arch>

recent develordents andyfuturaydi 1 et Salabases beyond

from references: |['./examp a/WhatisMilvus.pdf'] ch>
lts... </think>

were generated. Exiting. </think:

.. </think>

21 retrieved chunks...
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Loymentsk: It suppo s—Milvus t ightweight applications,

host setups, and Distribu irchitecture for high-scal
Algorithms==: Milvus su jiverse indexing/search algor IVF, HNSW, DiskANN) enhan
through real-ti

iple types of searches, including ANN, hybrid,

types like sparse and binary vectors.

inecone and others) by a factor o
| el resource management and multi-threading.
ture, Milv cales (1 1 handle significant loads

upparts billion-scale vector wi nif performance degradat
ring exten
3. *=+Community Support and Documentationx: 1lvus has robust

ompared to many other vector datab S. It ratic and user

s, enhance its reliability

4, ¥xiise (ase: : Milvus excel 1N app ations needing

driven ations, and machine le 1ing frameworks. However,

**Advantages and
- **kAdvantagessx;
Superior pe
- Flexible
':' renensaive YL all community iven documentation.
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Let's build it ourselves!

S zilliz



N
It's Coding Time!

https://bit.lv/41HjZbJ

= A &=



https://bit.ly/41HjZbJ

Where to from here?

S zilliz



Where to from here?

Data Cost Scaling
e Open-source e Specialized e Per-se
e High-quality hardware
e Reasoning traces e Algorithmic
improvements

45 | © Copyright 2025 Zilliz

¥ zilliz



Zilliz Offerings h

ttps://cloud.zilliz.com/signhu

SELF MANAGED SOFTWARE FULLY MANAGED SERVICE BRING YOUR OWN CLOUD

Ol <> d::

Milvus Zilliz Cloud Zilliz BYOC

Most widely-adopted open For Private VPCs

source vector database

Al Powered Search that is
performant and scales

<®» milvus lite g docker. aWsS £ GoogleCloud  J Azure aws £y Google Cloud CAAzure

<{®’ milvus

Set up Once: Common API across all products regardless of architecture
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LET’S STAY CONNECTED!

Stefan Webb Book a Free 1:1 Session
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@ https://milvus.io/discord http://bit.1y/43YKEYW
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