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Al and the
age of
uncertainty

© 2026 Altinity, Inc.



Is Al a good or bad thing?

Geoffrey Hinton says there is 10% to 20% chance Al will lead
to human extinction in three decades, as change moves fast

‘We need dramatic changes'’: is societal collapse
inevitable?

The Al ‘godfather’ Yann LeCun has
Guardlan ‘zero concerns’ about human
extinction, says Anthropic CEO
Dario Amodei is ‘deluded’

() By Emily Forlini
senior Al Reporter
October 1, 2026, 3:00 AM ET
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How capable is Al? Benchmarks miss 90% of O*NET tasks

All 22 job families

Coverage Benchmark Index [ENSI=N Y wered with at leas 1 prompt 5 prompts ll Benchmark Inde
Computer & Instaliation & Repalr

M Legal Architecture & Sclence
HERRN == = O

Office & Admin

3

https://www.mercor.com/research/labor-index/benchmark-map/
N\ Altinity 5



https://www.mercor.com/research/labor-index/benchmark-map/

The Humanities want to have a word...

The future is already here —it’s
just not very evenly distributed.

William Gibson

N\ Altinity



Agents as
normal
workloads
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Does this agent look like a database problem?

» ¢% Customer cases from last 24 ho... Preview (4

“.’.‘q Robert Hodges (Altinity) 1 minute ago
& TV Show me the most important customer cases in the last 24
hours.

ﬁv“ Slackbot 1 minute ago

&~

Q Searched "customer case escalation” after Oct 30, 2026 >

Only one result looks like a real customer case. The rest are
internal HR-related screenshots, which I've left out.

o [l svoc on Aws): i} reported on Saturday night
that ZooKeeper fetches from replica node a to zookeeper
c7268-1 have been slower since the night before. Merges

aren't catching up and replication is lagging. They asked
Altinity to confirm the latency. The thread has 45 replies, so

it's active. 1

£ Altinity



What analytic databases do when you aren’t watching

ClickHouse

Query

Inserting new data Selecting from

tables
Merging §mall parts Storage Updating or
into big ones g deleting data

£\ Altinity © 2026 Altinity, Inc. 9



Is there really a difference between agents and applications?
Dashboard

1 Altinity © 2026 Altinity, Inc.
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Everyone’s a
data scientist
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Access to data is expanding

o Traders
Data Scientist

jupyter
®

OO

1 Altinity © 2026 Altinity, Inc. 12



r 3
CONTROLLED
INTERFACE

N\ Altinity
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DATABASE
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We sandbox SQL data with Role-based Access Control (RBAC)

N\ Altinity

SETTINGS
PROFILE

‘ USER |<

ROLE

PRIVILEGES

/

QUOTA

ROW
POLICIES

VN
A 4

14



Agent-ready architectures need uniform auth mechanisms

~ OAuth2/
~ OIbC

(Role Mapping)

N\ Altinity 15



An
unexpected
vulnerability
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Al is great! | don’t need database administrators any more

> Please give me a step-by-step lisf of commands to clean up detached
parts on ClickHouse.

@ Detached parts are never read by queries and don't count against part
limits — they only consume disk. So the real risk here is dropping data
that's the only copy. Inspect first, drop second.

1. Inspect what you have

database,
reason,
QO parts,
formatReadableSize( (bytes_on_disk)) size
system.detached_parts
database, , reason
(bytes_on_disk)

I

Jump to bottom (ctrl+End) &

N\ Altinity 17



This might not end well

alz Jun 3rd at 8:48 AM
@here. It was a joke until it it is not anymore. Our
customer's Al agent issued a well crafted DDL to

production database: prop TABLE SYNC
Table hold 8TB of data. Be careful.

0 | @

(A real support case from June 3rd)

N\ Altinity
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How do you sandbox administrative tasks?

N\ Altinity
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How do you sandbox administrative tasks?

You don’t”

* Check back next year

£ Altinity
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Let a hundred
flowers bloom
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Al x DISTRIBUTED STORAGE

| only wanted

a POC.

Building a distributed filesystem
for ClickHouse with Al agents.

Mikhail Filimonov
Principal Engineer - Altinity

N\ Altinity

22



The problem: building scalable analytic applications

Storage grows exponentially
Costs explode if there’s no
optimization path

Storage

Resource .
Compute grows linearly

Usage Avoid vendor models that
preclude optimization

Time

£ Altinity
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The solution: table data on shared object storage

Same bytes. One blob.

+ Bucket = source of truth for storage data and metadata
Identical physical bytes — one shared blob
Track owners; reclaim objects nobody needs
Concurrent writers and GC, at terabyte-to-petabyte scale

No global lock or stop-the-world collection

N\ Altinity

REPLICA A REPLICA B REPLICA C

N 4

one physical blob

data + durable metadata

Conditional writes + deletes

Per-object primitives; the protocol coordinates the rest.




Storage cost calculator

Workload

@ Hot tier (7 days, then TTL to cold)

Cold tier (fed by TTL moves)

Single replica archive
Data size !

Locked ) Reset
Ingest rate *
Retention i
Replicas !

Replica placement i

Tables 10

Tier role |single v

Settings

Prices AWS us-east-1 (20...

EBS

$46,842

S3
$14,507
31

vs EBS: —$32,335.41
-

@ Write requests

@ Read requests

@ Stored data

® Block storage

S3 plain
rewritable

$19,178
32

vs EBS: —$27,664.40
vs S3: +84,671.01

@ Write requests
@ Read requests
@ Stored data

@ Block storage

Light theme

$5,856.
86

vs EBS: -$40,985.86
vs 53: -$8,650.45

8@ Write requests

@ Read requests

@ Stored data

@ Block storage

Columns 1
40

narow (5) (EED) types 21 8192

Rows per INSERT i INSERTs per second 1

index_granularity 1

N\ Altinity



Practical effects of agent development on open source

Weakened

|
>lop! Open Core?

Network Fast

Effects? Innovation!

N\ Altinity
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Lots of CVEs are blooming, too

N\ Altinity

CVE-2026-109618 - PHP memory bug grants attacker
control. (Discovered by frontier model)

CVE-2026-109619 - Another PHP memory bug grants
attacker control. (Discovered by frontier model)

CVE-2026-111497 - Brotli buffer overflow enables remote
code execution. (Discovered and reproduced using Codex.)

CVE-2026-111943 - Recoverable eMudra private keys
(Exploitable by Al.)

27



Big data
goes indoors
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In the future Al agents will dominate app development

f Altinity® SQL Browser File v SQL Library ® antalya.demo.altinity.cloud ()

B Databases - © b t ¢ From history

B bentoclick
B default

/ count(¥)) * 188. AS cancelled_pct
B ice ontime.fact_ontime

P BY Carrier, Year HAVING cancelled_pct
ORDER BY cancelled_pct DE IT 18

B ice_meta
8 mcp
9 History Table {} Jsc D 1867 m: & 18 rows ™ 676.9 MB
Carrier cancelled_pct
G4 14.515326584694737
SELECT Carrier, toYear(Flig.
EA 10.321744254566882

SELECT Carrier, toYear(Flig. NW 8.392226148409893
WN 8.897778369583763

SELECT Carrier, toYear(Flig.
EV 7.739522393785365

£\ Altinity



Al training creates feedback loops on popular projects

NBuild Applications
“Network
Effect”

1 Altinity © 2026 Altinity, Inc.

Database

Training Data

30



Architectures are consolidating on popular OSS foundations

N\ Altinity

Agents/MCP
“Governance”

oLrP OLAP | poivery | Search
Data Lake

31



What it looks like in real life...

N\ Altinity

Agents/MCP
Google Auth OAuth2/0IDC Polaris
Postgres ClickHouse Kafka OpenSearch

Iceberg / Parquet / Object Storage

32



BYOC moves cloud platforms move in-house: sovereign data

Altinity.Cloud Control Plane

No user data in cloud control plane

Place environments
in any location that
can run Kubernetes

VPC for User
Applications

Use VPC peering /
endpoints for private
connectivity

£ Altinity

g0

ClickHouse

kubernetes

compute/stor-
User | age/networking

VPC IAM/Cloud Account

No in-bound ports, no SSH access

Access

Allowed Use BYOK to restrict
vendor access to
Kubernetes

Access Set access policies on

Blocked P

cloud resources (e.g, S3
buckets)

33



Even the
wise cannot
see all ends
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Altinity Antalya

< ALTINITY

Thank you!

Questions?

Contact info:
e Slack - https://altinity.com/slack
e Find out more - http://altinity.com

My LinkedIn -

© 2026 Altinity, Inc.
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J¢ Claude

claude code

Container

Management
v - Utilities

NN
\

£ Altinity

\
\
\

\ \\\

\ Bash Scripts
\
\

\
\
Terraform

>
>

>

ClickHouse

Kubernetes

el

Block Storage Backups

Cloud Infrastructure

36



Consolidation of databases

e Training on OSS databases — PostgreSQL, MySQL, ClickHouse baked into
LLMs

e Consolidation?

o Vector storage
o Key value storage
o Document storage

£ Altinity

37



Do we need special DBMS features for Al?

Pinecone

Weaviate

Milvus
Qdrant

Chroma

N\ Altinity
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https://www.pinecone.io/
https://weaviate.io/
https://milvus.io/
https://qdrant.tech/
https://www.trychroma.com/

Building a role with read only access

—-— Create a role.
CREATE ROLE OR REPLACE oauth_demq_role;

-- Grant limited privileges on 1it.

GRANT SELECT ON *.* TO ocauth demo role;
GRANT SELECT ON system.* TO ocauth demo role;
GRANT READ ON S3 TO oauth demo role;

GRANT READ ON REMOTE TO ocauth demo role;

N\ Altinity 39



Locking down resources

-—- Set settings profile on role.
CREATE SETTINGS PROFILE OR REPLACE reader profile
SETTINGS
max threads = 4, max execution time = 60,
readonly =1
TO ocauth demo role

-- Set quotas on role.
CREATE QUOTA OR REPLACE reader quota
FOR INTERVAL 60 SECOND
queries MAX 100
TO ocauth demo role

£\ Altinity © 2026 Altinity, Inc. 40



Let’s ensure every login account gets the sandbox role

3 Sign in with Google

Use OAuth!

Choose an account

to continue to HubSpot

Yeah, this thing/

44, Robert Hodges
<! rhodges@altinity.com

® Use another account

£ Altinity 41



How can OAuth2 + OIDC help?

(Aka JWT, JSON Web
ID Token Token, or Identity Token; “Token-based auth”
Defined by OIDC)

Identifies -~

(Aka Bearer Token, used
the user — Access Py QAU
Token
Grants access to a service .. / (Defined by OAuth2)
for a limited duration Refresh
Enables refreshof .| Token

expired access tokens
£ Altinity 42



New Antalya Settings: Configure OAuth token processor

/etc/clickhouse-server/config.d/google-ocauth-antalya.xml
<clickhouse>

<token processors>
<google oauth>
<type>openid</type>
<userinfo endpoint>https://openidconnect.googleapis.com/vl/userinfo

</userinfo_endpoint>

<token introspection endpoint>https://openidconnect.googleapis.com/vl/userinfo
</token_introspection_endpoint>

<jwks_uri>https://www.googleapis.com/ocauth2/v3/certs</jwks_uri>

<token cache lifetime>60</token cache lifetime>

<username claim>email</username claim>

</google oauth>
</token_processors> ‘

</clickhouse>

£ Altinity 43


https://openidconnect.googleapis.com/v1/userinfo
https://openidconnect.googleapis.com/v1/userinfo

New Antalya Settings: Configure OAuth user role mappings

/etc/clickhouse-server/config.d/user directories.xml:
<clickhouse>

<user directories>
<token>
<processor>google oauth</processor>
<common roles>
<oauth demo role />»h~~\\

~

</common_roles> > _ Restrict clients to

~
S~

</token> " read-only SQL
</user directories>

</clickhouse>

y

£ Altinity 44



Altinity MCP* manages the database connection and OAuth

J¢ Claude

Dev Harness

* Model Context Protocol

N\ Altinity

Altinity
MCP
Server

|

Tools
API calls to
read/write data

|

ClickHouse

45



Login: Claude authenticates directly to Identity Provider

2]

|dentity
Provider

Authenticate,
get JWT

claude code

Get IDP URL

(well-known

altinity-mcp

resource)

N\ Altinity

ClickHouse

VN
A 4
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What happens when Claude accesses ClickHouse

J¢Claude

claude code

&

Tool call to MCP with
JWT token

N\ Altinity

|dentity
Provider

altinity-mcp

@ Validate

JWT token

ClickHouse

2]

(Antalya build)

Pass JWT token

through to
ClickHouse

47



Combining Grafana,
ClickHouse, and OAuth

Featuring Antalya builds

N\ Altinity
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A 4
How OAuth works with Grafana
Browser
(o) @ |dentity
Welcome to Grafana IDP
Email or username Exchange
code for
Password tokens**
Redirect
with code*
to Grafana Grafana
" Server
Sign in with Keycloak
* Plus a nonce and other info for security ** |dentity Token, Access Token, Refresh Token
N\ Altinity 49



A 4
What happens when Grafana accesses ClickHouse?
Identity
Provider Validate
Browser (Keycloak) roken &

e 88 Demo / Grafana Dashboard <
@ fetch
M /CPU

o i ID/roles

5B
oo 3%
oo 48 ﬁr h ﬁ‘éhf‘j;j ;;\
v»;;/.‘ 3B

2B

: \ Grafana

o Server | —— . ClickHouse
@ @ Server
HTTP request J
with session R . HTTP request J
cookie ' Cached ! with access 777777 |
' tokens | token Cached
 ID+
roles

£ Altinity S -
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How users are mapped when you connect to ClickHouse

Keycloak User /

|d: 9381cOfe-db6b2-4a24-bcff-ff5c/787534a1
Username: demo
Groups: can-read, grafana-admins

~

ClickHouse User

User: 9381cOfe-d6b2-4a24-bcff-ff5c/87534a1
Roles: general_role, can_read
P

N\ Altinity 51



What happens when the access token expires?

Use refresh
Browser token to get new
88 Demo / Grafana Dashboard <8 access to ken

Memory / CPU

Identity
Provider
(Keycloak)

68 4%
58
3%
48
3B 2%
28
1%
18
08 0%
20:00 20:30
== memory - cpu
server req

Validate

0 token &
fetch
ID/roles

HTTP request
with session
cookie

£ Altinity

Grafana .
Server ——— | ClickHouse
Q Server

S J ______ . HTTP request J

' Cached ! with access T T |

| tokens ! token | Cached |

- ID+
. roles
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A final thought about
sandboxes

N\ Altinity
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Linux offers rich backdoor possibilities

(read)

3
P> ClickHouse

¥Claude | - attinity-mep

claude code

(write) Kubernetes

clickhouse-client

kubectl % @

Block Storage Backups

(write)

Your laptop Cloud Infrastructure

£ Altinity 54



Remove backdoors by sandboxing agents in containers

Y Claude |

claude code

Container

clickhouse-client

kubectl

aws-cli

A Altinity Your laptop

(read)
3
altinity-mcp
ClickHouse
Kubernetes

el

Block Storage Backups

Cloud Infrastructure
55



J¢ Claude

claude code

Container

Management
v - Utilities

NN
\

£ Altinity

\
\
\

\ \\\

\ Bash Scripts
\
\

\
\
Terraform

>
>

>

ClickHouse

Kubernetes

el

Block Storage Backups

Cloud Infrastructure
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N\ Altinity

Demo
Timell

© 2026 Altinity, Inc.
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Learn more!

e Altinity Website:
o https://altinity.com

e Altinity Antalya Overview:
o https://altinity.com/project-antalya-real-time-data-lakes/

e Altinity MCP Server
o https://github.com/Altinity/altinity-mcp

Watch out for our new guide: ClickHouse® Cost Efficiency Best Practices

y

£ Altinity 58


https://altinity.com
https://altinity.com/project-antalya-real-time-data-lakes/
https://github.com/Altinity/altinity-mcp

Altinity Antalya

< ALTINITY

Thank you!

Questions?

Contact info:
e Slack - https://altinity.com/slack
e Find out more - http://altinity.com

My LinkedIn -

© 2026 Altinity, Inc.
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Make ClickHouse more
cost-efficient

N\ Altinity
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Big ClickHouse systems are reseturce-intensive expensive

Storage grows exponentially
Costs explode if there’s no
optimization path

Storage
Resource

Compute grows linearly
Usage

Avoid vendor models that
preclude optimization

Time

£\ Altinity 61



Trick #1: Save big on storage by using it carefully

CREATE TABLE ipdemo.real string
(

String|w::

N\ ip N\ : - R
) \\ R TN Better alternatives for IP addresses
ENGINE = MergeTree . N A
. \ \ ~\\§
ORDER BY ip v . _____l IPva |
\ N

\ \‘--|IPV4 CODEC (ZSTD (1)) |

~{1Pv4 CODEC(Delta(4), 2zSTD(1)) |

N\ Altinity 62



Sample table size for different IP address types

IP Address Storage Size

B compressed size == compression ratio

600000
n
3
>
)
£ 400000
[J]
N
(/2]
]
il
a
5 200000
]
n
n
[}
1 .
o
g
S 0

IPv4 IPv4 CODEC IPv4 CODEC String
(ZSTD(1)) (Delta(4), ZSTD

(M)

1 Altinity © 2026 Altinity, Inc.

Compression Ratio
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Trick 2: Put old data on cheaper storage

Number of queries Size of Data

® Last Week Last Month @ Last Year

Last Week 7

Last Month

Last Year

0 100 200 300 400

£ Altinity 64



Tiered Storage puts older data on cheaper storage

ClickHouse ‘s3 tiered’ storage policy
Server
Block S3 Object Storage
Storage (one copy per server)
| |
| |
| |
| |
‘default’ ‘s3’ wvolume
volume

N\ Altinity 65



Configuration for tiered storage

<clickhouse> <storage configuration>
<disks>
<s3 disk> . . . </s3 disk>
</disks>
<policies>
<s3 tiered>

g EEN- III EII DI DI EID EED DEN DND DND DEE BEE BN DS DI DN DEE I BEE BEE BEE BN DS IS BEE BEE B By,

<volumes>
: <default> <disk>default</disk>
: <move factor>0.1l</move factor></default>
<s3> <disk>s3 disk</disk> </s3>
\ S/volumes> e e —— -
</s3_tiered>
</policies>
</storage configuration> </clickhouse>

N\ Altinity
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Moving from block storage to S3 usinga TTL

CREATE TABLE test s3 tiered(

"A" Inté64,
'S’ String,
"D Date

)
ENGINE = MergeTree

PARTITION BY D

ORDER BY A
TTL D + INTERVAL 30 DAY TO VOLUME 's3'

D + INTERVAL 365 DAY DELETE
SETTINGS storage policy = 's3 tiered';

N\ Altinity
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Better storage: Antalya CAS disks share S3 data

Block Experimental in Antalya 26.6!!

(shared across servers)

@ Storage
S3 Object Storage

Block |

Storage ;
‘default’ Shared S3 volume with cas
volume “Content-Addressable Storage”

£ Altinity
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Trick #3: Use low-cost infrastructure providers

Up to 65%
cheaper than
AWS EC2
on-demand
prices

£ Altinity

HETZNER

-

Our servers are
available in different
locations.

High performance thanks to AMD Ryzen™
and Epyc™ Processors with Zen
architecture

AXA
1Type
starting from
€ 59.2°
‘®max/mo.
€ 0.0945 /hr
Configure
excl. VAT.
setup fee once € 0.00
speed*’ [ 1]
storage*' [ X 1]

Product details

Dedicated v

database server.

AX42
2 Types
starting from
€ 99.29
emax/mo.
€0.1586 /hr
Configure
excl. VAT.
setup fee once € 49.00
speed*’ o00
storage*' o000

Product details >

AX102
3 Types
starting from
€259.2
e max/mo.
€ 0.4150 /hr
Configure
excl. VAT.
setup fee once € 129.00
speed*’ 0000
storage*' 00000

Product details >

Cloud Web &Managed v Storagev Services v

AX servers are suitable for a wide range of applications and
demonstrate high read and write speeds, especially when used as a

AX162
3 Types
starting from
€614.2°
®max/mo.
€ 0.9840 /hr
Configure
excl. VAT,
setup fee once € 304.00
speed*’ 00000(
storage*' 000000

Product details >

69



BYOC == Bring Your Own Cloud

Altinity.Cloud Manager (ACM)

N\ Altinity

i

ClickHouse Clusters

@ Amazon EKS

Storage Compute

Networking

Altinity Account

Qg0

ClickHouse Clusters

@ Amazon EKS

Qg0

ClickHouse Clusters

Storage Compute

Networking

kubernetes

Your Cloud Account

Storage Compute
Networking

Kubernetes, Anywhere

70



How to optimize operation with BYOC model

ClickHouse Server ClickHouse Server

S3-Compatible Object Storage

MergeTree and Parquet Files

(@

Cost Saving Recipes

- Apply PPAs to cut bill

- Set up savings plans

- Use cheap VMs

- Use spot instances

- Use cheap storage

- Co-locate with apps &
storage (no transfer cost)
- Use low-cost providers
- Use specialized clouds

£ Altinity
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N\ Altinity

Building agentic
applications
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An elite support agent for ClickHouse

altinity-mcp

Al Agent

altinity-support-engineer
skill

ClickHouse

N

work flow

GitHub Repositories

Support ticket data

ClickHouse Altinity CH Operator

Altinity CH Backup Altinity MCP

N\ Altinity
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