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FULL DISCLOSURE

Everything here exists in our product.
But tonight | show you how to build it yourself

OPTION 2
OPTION 1

Buy it Build it

A
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T . The next 35 minutes: what Snowflake gives
Everything in this talk is in our platform.

Running by tomorrow morning.

you, what you build on top, where you hit a

wall.
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AGENDA

Five parts, 35 minutes, then questions

What agents changed

Cost and attribution

Budgets and guardrails

Models

Putting it together

@uki

X

The unit of work is a request. Every run explores a different path. )ﬁ
_ - ge

Al meters plus regular meters. Why end to end attribution breaks, and how to build it. e "

What covers the whole journey. How to set a limit, adjust it, and handle exceptions.

Why the wrong model costs more. How to track, benchmark and roll out a new one. ﬁ

The reference architecture. What to build, and where the wall is.
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PART 1: WHAT AGENTS CHANGED

The control point moved from the warehouse, to the query, to the request

Bl era Pipeline era Agent era
UNIT OF WORK UNIT OF WORK UNIT OF WORK
A query, same every day A pipeline of known queries A request: N model calls, M tools, K
queries
CONTROL POINT CONTROL POINT CONTROL POINT
4 ) 4 )
Warehouse Query Nothing yet
Sizing, auto-suspend, resource Query tags, Shape is decided while it runs
monitors QUERY_ATTRIBUTION_HISTORY,
chargeback by tag
\_ J N\ J
& —
2 X Warehouse controls and query tags were built for work you know in advance.

)ﬁ‘ An agent decides how much work to do while it runs. Your tools do not have a control point there yet.
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PART 1: WHAT AGENTS CHANGED

What happens inside one agent request

User prompt

e

re-plan, retry

-

&

Orchestration model
plans, reads, re-plans

Response

Cortex Analyst .| Generated SQL
semantic view to SQL on a warehouse
Cortex Search _| Search service
retrieval always on

Al functions, custom tools
procedures, MCP

% { The model plans, calls tools, reads results, and decides if it needs another round.

)ﬁ The same user, same prompt, tomorrow: a different path. This is not a bug. This is what an agent is.

@u ki
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PART 1: WHAT AGENTS CHANGED

Agents explore: the same prompt can take a different path on every run

Run 1 Analyst SQL answer 4 steps, 1 query

Run 2 Search Analyst SQL (: SQL retry | answer 7 steps, 2 queries
Run 3 Analyst Analyst SQL Search answer 8 steps, 2 queries, 1 search

Same prompt, same user, three runs. lllustration. ® plan ® SQL search @ retry

&
% { You cannot size a warehouse, a token budget or a timeout for a path you do not know in advance.
)ﬁ Any static setup is right for the average run and wrong for the tail. The tail is where the money goes.
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PART 2: COST AND ATTRIBUTION

One request is billed by five Al meters and three regular meters

Al METERS, BILLED IN Al CREDITS

Orchestration tokens
per token, per model

Input, cached input and
output priced apart

Cortex Analyst
per message or tokens

Per message standalone.
Token based inside an
agent

REGULAR METERS, BILLED AS ALWAYS

/
Warehouse compute

(per second>

The generated SQL, on
whatever warehouse the
tool points to

-

~

o)
()

@u ki

-

-

Search index refresh
(warehouse compute>

Materializing and
refreshing the search data

~

Cortex Search serving Al functions, tools

per GB-month per token

Runs while the service is
up, with zero queries too.
Plus embedding tokens

Only when the agent calls
them

4 )
Storage & cloud
(per TB, per requesD
The index, the results, the
metadata calls

\_ J

Four different billing models in one request: per token, per message, per GB-month, per second.
This is why the finance question ‘why did Cortex go up 40 percent' has no simple answer.
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Cross-region inference
per token

When the model is not in
your region



PART 2: COST AND ATTRIBUTION

What each usage view knows about a request

VIEW GRAIN REQUEST ID QUERY ID LAG
CORTEX_AGENT_USAGE_HISTORY One agent request Yes, plus parent Warehouse names, 1 h. SQL cost fields
credit sum upto8h
AI_OBSERVABILITY_EVENTS One turn = one trace, spans trace_id, thread_id SQL textinthe span. Minutes
per step Check for query_id
CORTEX_ANALYST_USAGE_HISTORY One Analyst message Yes No Upto2h
CORTEX_SEARCH_SERVING_USAGE_HISTORY One service, one hour No No Hourly
QUERY_HISTORY, QUERY_ATTRIBUTION_HISTORY One query, compute credits Only if you set Yes 45 min, 6 h
QUERY_TAG
METERING_HISTORY One hour, one service type No No Upto 3h
‘ The agent view has start and end time per request, so latency per agent per model is a GROUP BY.
) Lag values are the documented maximums. Adaptive Warehouse credits are not in the agent view's SQL cost fields.
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PART 2: COST AND ATTRIBUTION

AI_OBSERVABILITY_EVENTS: one trace per turn, one span per step

Session Each span carries

user, role, warehouse : .
® Tool name, model name, token usage, latency, error severity: always visible

Full inputs and outputs, SQL text, conversation text: needs READ UNREDACTED AI OBSERVABILITY EVENTS

TABLE

Thread

thread_id SNOWFLAKE . LOCAL .GET_AI_OBSERVABILITY_EVENTS(db, schema, agent, 'CORTEX AGENT')
f | ) e \

Turn = trace . .

LLM planning Analyst call SQL execution Search call Response

one agent:xrun, one

trace_id Rl span span span span
. _ J - J

‘ This is where per-step latency and per-step tokens live. Grant MONITOR on the agent to read it.
[ Snowflake also records the agent version that served each turn. You will need that for the model rollout later.
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PART 2: COST AND ATTRIBUTION

Where end to end attribution breaks: three gaps and a lag

~ N
Agent request Gab 1 Trace and spans Gap 2 Query Gap 3 Search serving
CORTEX_AGENT_USAGE_HI "~~~ 77 AI_OBSERVABILITY_EVEN [""°" "7 7 QUERY_ATTRIBUTION_HIS [ """ "7~ CORTEX_SEARCH_SERVING
STORY TS TORY _USAGE_HISTORY
\_ Y,
Credits per model. Warehouse SQL text and timing per span. Compute credits per query_id Per service per hour. No
names only. Sum of SQL No documented query_id. . No agent, no request, unless request at all. Billed with zero
credits, 8 h later. request_id to trace_id you tagged it. calls.
link: verify.
[ Result: nobody can answer "what did this prompt cost, end to end" from the views alone ]

@
Gap 1and 2 need a key you create. Gap 3 can only be allocated, never attributed. And Adaptive Warehouse credits fall out of the agent view.

‘4
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PART 2: COST AND ATTRIBUTION

Three ways to close the request to query gap

Match by time window

o Cheap. Breaks when two requests from the Control you keep

Same user, role, warehouse. Query start inside request start and end same user overlap o
Match on the trace . _ Much better. Still a match, not a key. Needs the Control you keep
Span SQL text plus warehouse plus timestamp against unredacted privilege D GEED
QUERY_HISTORY
Own the execution path .

. o A real key. Every query carries request, agent, Control you keep
Agent plans and writes SQL. Your layer runs it with QUERY_TAG = model, user. You pick the warehouse GEED GEED GEED

request_id

‘ Option C only works when the agent returns the SQL and your application executes it (REST API pattern).
[ When Snowflake hosts the interface (Intelligence, Teams), the agent runs the SQL itself. There you get A or B, not C.
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PART 2: COST AND ATTRIBUTION

The attribution query: credits per agent per model, with warehouse cost and
P95

WITH agent AS (SELECT request id, agent name, token credits,
DATEDIFF('ms', start time, end time) AS latency ms
FROM snowflake.account usage.cortex agent usage history),
per model AS (SELECT a.request id, g.value:model::STRING AS model,
g.value:input: :NUMBER + g.value:output::NUMBER AS

model credits
FROM snowflake.account usage.cortex agent usage history a, Needs option C
LATERAL FLATTEN(INPUT => a.credits granular) f, (QUERY_TAG = request_id).
LATERAL FLATTEN(INPUT => f.value) qg),
sgl cost AS (SELECT query tag AS request 1id,
SUM(credits attributed compute) AS wh credits

With option B, replace sql_cost with the
trace match.

FROM snowflake.account usage.query attribution history
GROUP BY 1)

Search serving is allocated per hour on top, not

SELECT a.agent name, m.model, COUNT (*) AS requests, attributed. Verify the CREDITS_GRANULAR

SUM(a.token credits + COALESCE(s.wh credits, 0)) AS credits, paths on your account.
APPROX PERCENTILE (a.latency ms, ) AS p95 ms
FROM agent a
JOIN per model m
USING (request 1d)
LEFT JOIN sgl cost s
USING (request 1id)
GROUP BY 1, ;
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PART 2: COST AND ATTRIBUTION

You can know the cost at request time instead of waiting for the views

When do you know what a request cost?

Os minutes 45 min 1h 8 h
O
4 N
Run response AI_OBSERVABILITY_EV QUERY_HISTORY CORTEX_AGENT_USAGE_ SQL cost fields
tokens_consumed per ENTS the generated SQL, per HISTORY sql_query_credits in
model, in the API reply spans, tokens, latency per query credits per request the agent view
g ) step
‘ The run response already returns tokens per model. At the application boundary you can count credits before the user sees the answer.
[ Everything to the right is for reconciliation and finance. Control needs the left side.

N
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PART 2: COST AND ATTRIBUTION

Four shapes of agent waste and the signal that shows each one

Retries and re-plan loops

NATIVE SIGNAL

spans per trace in AI_OBSERVABILITY_EVENTS.
PARENT_REQUEST_ID chains

WHAT TO DO
Count steps per turn per agent. A rising step count is the earliest cost signal
you have

Oversized warehouse for agent SQL

NATIVE SIGNAL
sql_query_warehouses vs bytes_scanned per matched query

WHAT TO DO
Agent SQL is mostly small aggregates. Give the Analyst tool its own small
warehouse

@u ki

Failed generated SQL

NATIVE SIGNAL

error_code on the SQL execution span and on the matched
query

WHAT TO DO
Usually the semantic view, not the model. Fix the view, the retries disappear

Search serving with no callers

NATIVE SIGNAL

serving hours with zero requests in
GET_AI_OBSERVABILITY_EVENTS for the service

WHAT TO DO
Suspend the service off hours or use Batch Search for jobs. Easiest win in
this room
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PART 3: BUDGETS AND GUARDRAILS

Native budget objects: what each one covers, and what it does not

OBJECT SCOPE CYCLE ACTION AGENT TOKENS WAREHOUSE SQL

Account budget Whole account Monthly Notify Yes, in total Yes, in total

Custom budget Tagged objects, Monthly Notify If the agent is tagged If the warehouse is
warehouses tagged

Resource budget on an One tagged Cortex Agent Monthly Stored procedure at 80 / Yes No

agent 100 %

Shared resource budget Users by tag, Al features Monthly Stored procedure Yes, per user group No

Per-user quota Users in scope, Al domains  Monthly, weekly, Hard block, minutes later Yes, per user Only if warehouses

daily added, no auto-block
Resource monitor Warehouse or account Any cycle Suspend the warehouse No Yes, all users of it
Daily per-surface limit CoCo only, per user Rolling 24 h Block CoCo only No

@u ki

All of them act after the spend, on a monthly or daily cycle. None sees a request.

No single object covers tokens, the generated SQL, and search serving for one agent. Each one sees a piece.
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PART 3: BUDGETS AND GUARDRAILS

A budget that covers the whole journey does not exist natively, and the

workaround has a price

Orchestration | Analyst .| SQL on warehouse | Search . Response
tokens tokens compute serving, GB-month tokens
l | | | l |
Resource budget on the agent: token credits only Custom budget or resource Custom budget on the Agent budget again
monitor on the warehouse tagged search service
4 ) )

Three budgets, three cycles, nobody sums the journey

The agent budget stops at the tokens. The warehouse budget counts every
user of that warehouse, not this agent. Search serving is shared by
everything that calls the service.

@u ki

The workaround, and its price

Give the agent its own warehouse and its own search service. Put one
cost-center tag on all three. One custom budget on the tag now sees the
whole journey.

Price: a warehouse per agent, an index per agent, still monthly, still after
the fact.

J
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PART 3: BUDGETS AND GUARDRAILS

Per request guardrails Snowflake gives you today, and which step each one
sees

- N N\ N\ N\ B
orchestration.budget Analyst tool resource Warehouse level Search tool resource Model access
seconds and tokens, warehouse and STATEMENT _TIMEOUT_ I max_results, filter by role (allowlist retired)
orchestration only query_timeout N_SECONDS , resource
monitor, size
J J J J | J
Planning » Analyst *|  SQL on warehouse »  Search > Response

Whole request: the REST API stops at 15 minutes. Per user: quotas and daily limits, after the spend.

- Each guardrail sees one step. The token budget does not count Analyst or Search tokens. The query timeout does not know how many queries
the run will make.
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PART 3: BUDGETS AND GUARDRAILS

How to choose a limit: measure first, then set it at the tail of the good
answers

v
N
o
v
lo)
(8]
v
W
w

How to pick the number

G Two weeks in shadow: no limit, full attribution. One distribution
per agent, tokens and seconds.

e Keep only the runs with a good answer (feedback, evaluation
score). Take their P95. That is the starting limit.

e Set it per agent, in the agent spec. Never one number for the
account.

° Write down what happens at the limit: a partial answer is a

orchestration tokens per request, one agent, two weeks »> .. :
P 9 9 product decision, not a config value.

lllustration, not customer data.

t‘ A limit at the P50 blocks half of the honest deep questions. A limit at the P99 lets most of the waste through.
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PART 3: BUDGETS AND GUARDRAILS

How to adjust a limit over time without breaking production

4 )
1. Measure weekly 2. Decide 3. Change as a version 4. Promote or roll back
breach rate per agent breaches with good answers: commit a new agent version repoint production alias
spend per request >| raise ”  with the new budget ¥ orpoint it back
answer quality spend up, quality flat: lower alias it canary no app change
otherwise: keep
NS _/

r

next week, again

- Breach rate is the number to watch: how many runs hit the limit, and whether those runs would have been good answers.
E‘ Agent versions give you a rollback for a budget change, the same way they do for a model change.
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PART 3: BUDGETS AND GUARDRAILS

Special users and special weeks without rebuilding the whole setup:

three layers of policy

LAYER 1

Default per agent

NATIVE

orchestration.budget and tool timeouts
in the agent spec. One number per agent.

THE CATCH
One number for every user of the agent.

LAYER 2

Tier per user group
NATIVE

Two quotas: Standard and Power, scoped by
user tag. Same for shared resource budgets.

THE CATCH
Tag changes are DDL. No per-request
context, only who.

What none of the layers can do: look at this request, this user, this hour, and decide.

@u ki

LAYER 3

Time-boxed exception
NATIVE

Earnings week: budget stored procedure
reinstates access. Or a version with a bigger
budget behind a temporary alias.

THE CATCH
Nothing expires by itself. Someone must
remember to turn it off.

Design the layers first, then map each to a native object. If you start from the objects you end up with one limit for everybody.
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PART 3: BUDGETS AND GUARDRAILS

Why a static limit fights exploration,
and what a limit needs to know to be right

cap at P50 cap at P99 What a limit needs to know to be right

Who asks, what they asked, which agent, how much budget is
left this hour, what SLA this caller has.

And what it can do instead of blocking

Use a smaller model. Use a smaller warehouse. Cap the steps.

Ask the user before the expensive branch.

Honest deep questions and waste live in the same zone. A number cannot tell
them apart.

lllustration.

& This is a decision per request. Snowflake has no object that sits there.
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PART 4: MODELS

The model changes the price per token,
the number of steps, and how often the SQL is wrong

WHAT CHANGES ( SMALL MODEL ) ( LARGE MODEL )

Price per token Low 10x or more higher, see the Service Consumption Table
Planning quality More re-plans, more tool calls Fewer steps to a good plan

Tool call accuracy More wrong tool, more bad SQL Better SQL, fewer retries

Latency per step Faster Slower

Latency per answer Often slower: more steps Often faster: fewer steps

Cost per correct answer Can be higher Can be lower

Price per token is the number everybody looks at. Cost per correct answer is the number that matters, and it moves the other way more often

ﬁ than you think.

The orchestration model is one line in the agent spec. Changing it changes the whole path.

“ 4
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PART 4: MODELS

Symptoms of the wrong model and where you see each one

SYMPTOM SIGNAL WHERE
Re-plan loops, long turns Spans per trace rising. PARENT_REQUEST_ID chains AI_OBSERVABILITY_EVENTS, agent usage view
Wrong tool chosen Search span where Analyst was needed, or the reverse Trace spans, tool name
Bad SQL, retries error_code onthe SQL span and the matched query Trace spans, QUERY_HISTORY
Slow answers Latency per span, P95 per model Trace spans, START_TIME to END_TIME
Users unhappy Thumbs down rate per agent version CORTEX_AGENT_FEEDBACK events
Quality drops after a change Evaluation score per version Cortex Agent evaluations
ﬁ Every signal here is per agent version. If you do not version, you cannot tell a model change from a semantic view change.
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PART 4: MODELS

What to track per agent, per model, per version:
siXx numbers on one dashboard

P95 latency 1

Credits per request P95 latency
® ‘. Small model: agen’.cbvie.w + query START_TIME to END_TIME
‘..Q‘ ® cheap per token, slow, many steps attribution
o0 ®

Steps per turn SQL error rate
spans per trace SQL span error_code

Large model: @ “‘.

fast, one pass @ g o®

credits per request > Thumbs down rate Evaluation score
CORTEX_AGENT_FEEDBACK agent evaluations
Left: cost next to latency, per model. Most teams never saw this picture for their own agents. lllustration, not customer data.
ﬁ Right: the six numbers, and the native source of each.
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PART 4: MODELS

Benchmark before you switch:

a golden set, one agent version per model, one evaluation run each

1. Golden set 2. One version per 3. Evaluation run per
model version
Real prompts from the traces Same spec, same tools Cortex Agent evaluations
plus expected answers only models.orchestration LLM as judge: correctness,
100 to 300 is enough to start changes consistency
plus your cost and latency per
commit each as a version run

-

-

4. Compare side by
side
Snowsight compares runs

pick on cost per correct answer

not on price per token

The judge costs credits too: every metric on every response is a model call. Budget the benchmark like any other agent workload.

Pin committed versions (VERSION$N) for runs you want to compare over time. An alias can move under you.

E Cost per correct answer = credits per run divided by the share of correct answers. That is the number to compare.

Repeat the same runs whenever a new model or a new semantic view lands.

“ 4
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PART 4: MODELS

Roll out a new model gradually with agent versions and aliases, and roll back
with one statement

e D
most requests »| VERSION$3, alias production __ Watch
model A, budget 16k tokens six numbers per version
- J
Callers
your app, Teams, — - N
Intelligence : _______________________________________ Promote
| | | MODIFY VERSION$4 SET ALIAS =
L ' VERSION$4, alias canary i production
some requests | model B, same tools | 9 )
Who decides which request goes to canary? Not Snowflake. Roll back

The caller names the alias. A percentage split, or a split by user tier, has to live in your application or in point production at VERSION$3

a layer in front of it.
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PART 4: MODELS

Limits, models, warehouses, exceptions: every open question in this talk is a
decision at the request boundary

DECISION POINT, BEFORE ANYTHING RUNS

® Which agent version, which model?

. . . . . run with the answer
Which limits for this caller, this hour? stamped on it

Prompt ’ Which warehouse for this query? Warehouse

Is there budget left, and what to degrade if not?
What SLA class is this caller?

close the loop: tokens from the response, query cost from the tag

Attribution needs the key stamped here. Guardrails need the context here. Rollouts need the split here.
ﬁ Snowflake has no object that sits here. Your application can, if it owns the execution path.
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PART 5: PUTTING IT TOGETHER

Reference architecture: a control layer between the applications and
Snowflake, with telemetry flowing back

Custom app

Batch agents

observe only

Teams, Snowflake
Intelligence

in-line half.

@u ki

-

Control layer

Attribution: stamp the key

Policy: limits by context

Routing: version, model, warehouse

Observability: reconcile

Snowflake

Cortex Agents, versions

Analyst, Search, tools

[ Warehouses J

AI_OBSERVABILITY_EVENTS

reconcile ACCOUNT_USAGE

no in-line path: observe only

Everything on this picture was covered tonight. Most teams build attribution and observability in two or three sprints, then stop before the
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PART 5: PUTTING IT TOGETHER

What to build natively, and where you hit the wall

Build it natively. You should.

Attribution dashboard: agent view + traces + query
attribution

Six numbers per agent, per model, per version
Waste report: steps, failed SQL, idle search

Orchestration budgets, tool timeouts, quotas: turn them on

Versions and aliases for every change

O 0000 O

Golden set and evaluations before every switch

@u ki

The wall

A A budget that sums tokens, SQL and search per request

A

A limit that knows who, what, and budget left

Degrade instead of block: smaller model, smaller warehouse
Canary by percentage or by user tier
Decisions in milliseconds, not one to eight hours

All of it with zero agent code changes
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YUKI

The control layer between your applications and your data platforms

Yuki Snowflake
a o
Custom app Attribution: stamp the key e Cortex Agents, versions
A J
a N

Analyst, Search, tools

Policy: limits by context

Batch agents d )

observe only Routing: version, model, warehouse

\ J AI OBSERVABILITY_EVENTS
Teams, Snowflake P ~

Intelligence

Observability: reconcile
A

reconcile ACCOUNT _USAGE

no in-line path: observe only

Sees every request before it runs. Stamps the key, applies the policy, picks the version and the warehouse, reconciles with the views.
Runs inside your environment or hosted. No changes to the agent code.

o
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CAyuki

Build it, or don't.

If you build it, tell me what broke. If you don't, let's talk.

Cortex Control Center: free for a limited time

amir@yukidata.com
DERMISEES




