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The 2026

enAl Stac

The new Al engineer map.

Not just prompts.
Not just RAG.
Not just agents.

@ A production GenAl system now needs:

Lil S
$-0-Q- B 49 -8
> ol =
Models Context Tools Evals Traces Guardrails Humans  Operations
/ MODELS Choose the right model for the right task \
/ @ CONTEXT Give the model the right information \
—— — X
/ @ TOOLS Let the model act in the real world “x,l
- fl,-r — . — S — — M — X ’
{' EVALS Measure quality, safety, and performance \
7
(f’( @ TRACES See what happened, step by step
/) GuARDRAILS Control risk and prevent bad outcomes \
- N J
’( 9 HUMANS Add judgment and approvals where needed \
':f @ OPERATIONS Run, monitor, and improve in productmn \
N\ i L2
r Save this. You’llneed it. | -
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The shift

-~

2023: 2024: 2025: 2026:
Prompt Add Build Operate
the model RAG agents agentic
systems
() N B @
Focus: Focus: Focus: Focus:
Single answer Find better Automate Reliability,
quality information workflows safety & scale

The skill has moved from:

“Can | get a good answer?”

“Can this system complete real
tasks reliably, safely, and repeatedly?”

. Save this. You'll need it.



3/32

INPUTS

User
Request

s

Data &
Documents

S

Databases
& APls

00
0o

Tools &
Systems

000
N

Teams &
Experts

®

The 2026
GenAl Stack

&

0O006®O0 0 060

Model routing

Context engineering

RAG 2.0

Tool use

MCP

A2A

Multi-agent orchestration

Evals

Tracing

Guardrails

Human-in-the-loop

AgentOps

4]

m das-purnendu

_______________________________________________

_____________________________________________

- o s e -

OUTCOMES

@

Accurate
Answers

J

Safe
Execution

e

Reliable
Workflows

®

Lower Cost
& Latency

000
N

Better
Qutcomes



[ das-purnendu
Why prompting is
not enough anymore

A prompt can improve one answer.
But production systems need to handle:

(XY ek
o G/ % T

messy missing tool security
users context retneval failures risks
= 6 (9 R &
long cost latency hallucinations human
workflows limits limits approvals
¢ A i PRODUCTION GENAI SYSTEM
A PROMPT

X ‘ ,,3 @ Handles messy users
— @ Manages missing context

3 & Recovers from bad retrieval

* S g ? RIS @ Survives tool failures
User question @ O % @ 8 @ Stays safe and secure
+ . R ; : @ Runs long workflows
Instructions e , """""""" | @ Respects cost limits
+ @ @ Meets latency limits
Context @ Reduces hallucinations
L9 S (] Suppnrts human approvals

J

Prompting is still useful.
But it is no longer the whole stack.

@ Save this slide for quick revision!
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Layer 1: Model Routing

@ One model for everything is lazy architecture.

In 2026, smart GenAl systems route tasks to different models based on:

Gl Model A
0O = ¢ ModelB
i

e || [
User
Request

) Model C

Model D

reasoning
% cost é(;} latency @ depth
@ f;:;f;t AN modality ﬂ tool-use ability
safety —| output @ business risk
requirements = format

9 The question is not: ° The question is:
- o - :
Which model is best? @ Which m?del is best
for this task?
Ll/ y =y |

( W save this. You'll need it. }
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Model Routing:
Practical Map

Use different models for different jobs:

JOB MODEL TYPE

Y= Simple classification small, fast model

Complex reasoning

< / >  Code generation

stronger reasoning model

coding-specialized model

% Summarization low-latency model

Vision tasks multimodal model

safer, controlled model

RN N N A 2

Qe 9 [B & &

Final answer high-quality response model

O
AN

Sensitive decisions
©

@0 The best GenAl apps are not model-loyal.
¢
N/ They are outcome-loyal.

@ Save this slide for quick revision!
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Model Routing:
What to track

D (_\ T (_) <[>
= I vee o @ l ol

Before routing models, define:

@ task type @ @ input m @ required

complexity accuracy

Q.

Q allowed @ o max cost @ o safety risk

latency

@

& tool ﬁa @ fallback % @ escalation &

requirement model rule
( Bad routing gives you: Good routing gives you:
é é i . —e—
i 5 g9 - —e
z : z | s

high cost slow output | unpredictable speed quality control
| "~ quality | |

—Q——o—

. Save this slide for quick revision!
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Layer 2:

Context Engineering

Prompt engineering asks: Context engineering asks:
“What should | say “What should the model

to the model?” know before it answers?”

.—\—r ™\
.—-\_V_
\ . o— | Vv R
J=e ==|e
e 1M
T o .

This includes:
@ user intent
@ task history : O tool outputs

9 retrieved docs ------------4 '@’ ------------ business rules
g f”‘.' _/ \“""‘_
&% ’* e : 'I‘ Y . 2
: % v, memory i kS prewuus actions

@ examples @ constraints

o In 2026, context is the real prompt.
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Context Engineering: The mistake

Most teams dump more context.
Better teams select better context.

BETTER CONTEXT (THE PRACTICE)

SELECT
@ Relevance
@ Freshness
& Trust
@ Permissions DELIVER
@ Purpose

CURATE

@ Summarize ® Right time
@ Structure
@ Compress
@ Prioritize
Noisy. Irrelevant. Overloaded. BT O R AR
Hard for the model to focus. L N

GREAT SYSTEMS KNOW:

O ©

what to include what to exclude what to summarize what to retrieve

what to remember what to forget what to pass to tools what to keep private

~

@ More tokens # better intelligence.
@ Better context = better output.

. Save this slide for quick revision!




Context Engineering
Checklist

Context Assembly

A-popeg-~P-O©

User Intent  History Retrieved Memory Model Output
Input Docs

Before sending context to the model, ask:

E
D @ Is this relevant? [: Is this too much?
[

“ Is this fresh? D 8 Is this structured?

Is this trusted?

@ s this user-specific?

Is this task-specific?

) J )
[

Is this complete?

0
ﬁ Is this allowed?
-

° Is this safe to expose?

m das-purnendu

X Context quality is
: system quality. -

3
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Layer 3:

RAG 2.0

—

:Q e ' Basic RAG answers

F o from documents.
retrieve generate

023-)T€->Ec3\->|||->7->°->”->

route rewrite retrieve rerank filter ground cite evaluate

)
{ route - rewrite = retrieve - rerank - filter & ground - cite - evaluate J

where the answer came from

why the source is relevant

whether the source is fresh

Advanced RAG
proves:

whether the model stayed grounded

whether the final answer is faithful

@ RAG is @ Lazy RAG

hot dead. Is dead.

ONONONONC
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RAG 2.0:

What actually matters

@ Your RAG quality depends on:

Bl e *0 [°1 [*Q

RETRIEVAL chunking metadata embeddings hybrid
FOUNDATION strategy quality search
; Lo 11f @ ©
RANKING & query reranking permission freshness
REFINEMENT rewriting filters filters
o
9 (10 I 11 I o @
f‘@ o ==
GROUNDING & source answer eval failure
QUALITY citation faithfulness datasets analysis

RAG 2.0 PIPELINE (HIGH LEVEL)

T -
S-B-8B-Y-E-E-me

User Query Retrieve Rerank Ground Generate ot ‘o
Question Rewrite (Top K) & Filter & Cite Answer Quality Check
A * (Evals)

M e LR P LR B R R SRS RS Feedback Loop F------<-=-===ccc--- '

- =

Most RAG failures are
& retrieval failures wearing
a generation mask.

. Save this slide for quick revision!
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Production questions

Can it handle
vague queries? @

Can it handle
conflicting
sources?

RAG 2.0:

58

m das-purnendu

Can it avoid
stale =
documents? ‘-

Can it respect

user @
permissions?

Can it cite
correctly? ¢é

Can it say
"I don't know"?

Canitdetect ... Can it recover Can it be
missing ¥4 after bad (S evaluated UP%
context? e 4 retrieval? R~ automatically?

From a document chatbot...

30 — @Y

Docs + chatbot % Evaluated
is not enough knowledge system
is the goal

A chatbot with documents is not
automatically a knowledge system.

. Save this slide for quick revision!
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Layer 4: Tool Use

LLMs talk.
Tools let them act.

With tools, a GenAl system can:

LLM AS RESPONDER LLM AS OPERATOR

Use tools to complete real tasks

9 What's the revenue :
for last quarter? m ﬂ

search calculate query
databases
o The revenue for _ 4
last quarter was % .2
$2.45M.
call APls create tickets send emails
Provides information < / ) ® %
based on training data. run code update CRMs trigger
workflows
- I inspect files f‘;‘\ fetch real-time data
( g

Tool use turns a model from
a responder into an operator.

. Save this slide for quick revision!
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Tool Use: The hidden risk

Every tool | {:%9} | Every tool
adds power. also adds risk.

A Bad tool design causes:

<> O, =

wrong API calls unsafe actions data leakage
® A /N
- 1] R
permission bypass cost spikes infinite loops
5 1] ®
duplicated work irreversible changes confusing failures
A

The model is not the only thing
that needs design.

The tools need design too.

B Ssave this siide for quick revision!
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Tool Use Checklist

For every tool, define:

o clear name [j
ol

Identity 9 clear description

e input schema :
L\

0 output schema :
Contract e permission level :
0 failure behavior :
@ o timeout limit :
Safety © retry policy 7
0 audit log %)
@}' @ approval requirement :
Operations 0 cost impact il
. @ rollback path “:

& A vague tool is a dangerous tool.

El Save this slide for quick revision!
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Layer 5: MCP

Model Context Protocol.

MCP is a standard way to connect
Al applications with external systems.

@ Think:
Al app = MCP - tools, files, databases, APIs, workflows

Databases

PP & APIs

Model Context
Protocol

Al app

Agents / LLM apps

Workflows

o Why it matters:

E:} less custom reusable tool @ cleaner
integration & connectors context access
cO» better agent H easier enterprise morz P
TN workflows I adoption oo Standardize
tool use

MCP is becoming one of the key L ST
integration layers for agentic systems.
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MCP: What GenAl
engineers should know

MCP is useful when agents need access to:

—INNE

L

&/
local files internal docs databases browsers
. | /‘.
B 4
calendars design docs
&
Q =l
o

ticketing tools Slack or Teams

GitHub CRMs business
workflows
THE OLD WAY THE 2026 WAY
Al systems connected
One chatbot. to your actual work tools.
'@ |
e i @ ."- @_ I H
e 0 R ~
it )
! 0
O D LI
9 Limited context. Limited impact. e More context. More capability. Real impact.

The future is not one chatbot.
The future is Al systems connected to your actual work tools.

. Save this slide for quick revision!
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Layer 6: A2A

Agent2Agent.
agents - tools/data agents - other agents

0

Database b

L) Workflows Agent B \ 1| / Agent C
Lol O Systems

Agent D

@ This matters when different agents need to:

& communicate & coordinate actions

& share task state & collaborate across platforms
exchange information ,

9 9 & complete enterprise workflows

& delegate work

A2A is about agent interoperability.

__—l# —

@ Save this slide for quick revision!
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MCP vs A2A

Don’t confuse them.

/- ) -
MCP connects: A2A connects:
agent to tools/data agent to agent
Example: Example:
agent reads database sales agent talks to finance agent

Agent : Files Sales Finance
' Agent ~ Agent

Simple way to remember:

[ MCP = tool access ] [ A2A = agent collaboration ]

Both matter because

agentic systems are becoming
more distributed.
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Layer 7:
Multi-Agent Orchestration

£  Asingle agent can do one workflow.

&% A multi-agent system can divide work across specialists.

Example:

SINGLE AGENT MULTI-AGENT SYSTEM

@) w4l Planner
A User | ==y agent

P
3
é @ Wd'“g Lﬂrchestratnr fl(_) database

t
Single Agent s Agent V4 agent

| N
l @ compliance @
E agent

@ Result
@ critic 9 "'“'“':"1_
escalation
o agent

customer
agent

One agent handles 00 Workis distributed across
the entire workflow. T 1Y specialized agents.
But more agents do not automatically mean N 74
i better intelligence. @ <
[ ]
Sometimes they only create more chaos. N Y

. Save this slide for quick revision!
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Multi-Agent
Failure Modes

Multi-agent systems fail when:

01 & 02 6 03 6 04 e 05 6
?
L .
30 Tl ®-e-(® o
= Y ® & 9 Qo 2 2
agents agents one agent handoffs lose no one owns
duplicate work disagree silently trusts bad information the final answer
context
06 A 07 (A 08 A 09 A 10 A
1 — A O
@y @ E & -,
-
tool calls cost grows traces become loops humans cannot
conflict unpredictably unreadable never stop intervene
MESSY AGENT NETWORK COORDINATED AGENTIC SYSTEM
N . ['______ -
R A 2, ORCHESTRATOR
() E(Q).2 A ke vl
be ", k. A |
B, gt L A o ]
! ; o { -
£~ )--1- (2 ; @) MO8 €2 (0) (B) (O
k ! e . il G 5\ ) ) =)

DB AGENT COMPLIANCE CRITIC

- #
O PLANMER RESEARCHER CODER
|

) & 8 & O (A

GUARDRAILS REVIEW
-
L

The harder part is not creating agents.
The harder part is coordinating them.

|:| Save this slide for quick revision!
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Multi-Agent

Design Checklist

0 A
2 }CH
0 ~F
O -
5 IR
6
O O
0 A
2 MO

O Q

®
©

Before adding another agent, ask:

Does this need a separate role? z
User / Request
What is this agent responsible for? l
What can it access? —
=Q />
‘ _ Research Code
What can it not do? ;| Agent ) | Agent .
Who reviews its output? = = i A
G ; sen @
Data Orchestrator Compliance

ke Agent P

-

When does it hand off? : Agent

Agent

When does it stop? ey ] ~
) o (I
Analytics Customer |
What happens if it fails? _ Agent Agent
What does it cost? v

Final Output /
Action

How will we trace it?

Do not add agents because it sounds advanced.

Add agents because the workflow needs specialization.

. Save this slide for quick revision!
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Layer 8: Evals

Prompting gives you Evals give you
an output. confidence.

o @
® — "9

* In 2026, GenAl systems need evals for: °

@ s (2 ©
answer retrieval
(O) accuracy 69 SRogngedess Q quality

tool-call task
/t; correctness completion @ safety
refusal
G) HIEIY @ e ® quality
© ﬁ‘ regression 1) /72 human
failures ./  satisfaction

No evals = no production
confidence.

. Save this slide for quick revision!
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o -
j :

Evals: The minimum
useful suite

For a serious LLM app, build:

@ Q ® B £

Golden Edge Adversarial Retrieval Tool-call
test cases cases prompts evals evals
{7 ‘/‘/' R0
¥ 18)
Hallucination Safety Regression Cost Human
checks checks tests benchmarks review samples
1

Your eval suite is your
GenAl test suite.

Would you ship code without tests?
Q Then don’t ship prompts without evals.

\_ Y,

. Save this slide for quick revision!
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Layer 9: Tracing

When an agent fails, you need to see the path.

& (2 © 4 (5 6 @

N E R i S R O R

User Context Model Tools Tool Agent Failure
Request Retrieved Input Called Results Decision (If any)

; ® i $ i L uuuuu ©

Tracing answers:

(1) @ ©
what did P what context what did
(Q\ the user :_Q was (g%a the model
ask? = retrieved? see?
0 what tools © what did 6 which agent
0& were % each tool @ made the
called? return? decision?
o where did 9 where did 9 where did
(;;) latency @ cost & the system
increase? increase? go wrong?

:o: No traces = no debugging.

"""""""""" I Save this slide for quick revision! ~ ~ s
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Layer 10:
Guardrails

@ Guardrails define what the system should never do.

e
E @
BLOCK BLOCK
DATA RISKS ABUSE
User / Input ' Tools / Output /
Request (Prompt) Actions Response
/> O
(4 0,
BLOCK BLOCK
UNSAFE ACTIONS POLICY VIOLATIONS
*  You need guardrails around: ° .
L (2] © 4] (5
i /0 £
data tool prompt unsafe financial
access permissions injection actions actions
' =Y
medical/legal Customer private compliance autonomous
claims communication data workflows decisions

B

The more autonomy you give an agent,
the more guardrails you need.

"""""""""""""" I Save this slide for quick revision!  ~----cremmrmemmesemsees
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Layer 11:

Human-in-the-loop

Humans are not a weakness in agentic systems.
They are a control layer.

i

Approve

User Al System Process Human Review Continue /
Request (Agent) Step (Checkpoint) Execute
A |

@ Use human review for:

€ (2 3

high-risk uncertain /N irreversible
decisions outputs K_/ actions
o . , o 0 customer-
@ financial 5_'_@ legal/compliance &) @ seasitive
approvals steps Al messages

o low-confidence o 9 policy O ;' escalation
P "8 4

answers violations cases

The best systems do not remove humans.
Y They involve humans at the right moment.

---------------------

""""""""""" . Save this slide for quick revision!
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Layer 12: AgentOps

i‘f: DEVOpS DevOps operates software.
MLOpS MLOps operates models.

LLMOpS LLMOps operates LLM apps.

AgentOps AgentOps operates autonomous workflows.]

--------------------------

8 agents == x tools -9 permissions

F_)\ traces .- |:| - @ evals
% memory -4 AgentOps - @ guardrails

) costs o1 & incidents - @ rollbacks

O  human L] | production
C  escalations o  monitoring

BeaRsanpidesaavedii b rdy I;'___ . Save this slide for quick revision!  ----rrrrereemmeeeee

AgentOps is where GenAl becomes
real production infrastructure.
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The final map

The 2026 GenAl Stack:

Model routing chooses the right model.

Context engineering  gives it the right information.

£ Q¥

RAG 2.0 grounds it in trusted knowledge.

é\ygf Tool use lets it act.

MCP connects it to systems.
8"8 A2A connects it to other agents.
é‘h Orchestration coordinates workflows.
Evals test quality.
—/\/‘- Tracing explains failures.

@ Guardrails control risk.

HITL adds judgment.
@ AgentOps runs it in production.
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The 2026

Al Engineer Mindset

Q) ®

Do not just ask: Ask:
i ™\ il ™
Can the model Can the system complete
answer? the task reliably, safely,
S : y repeatedly, and
4 L affordably?

V

® Focus on one answer
@ Focus on end-to-end outcomes

® Optimizes for model output

@ Optimizes for system reliability
(%) Works in demos (¥) Works in production

demo Al production Al
rfl' }
. -@—) l Q. ’
-

(X) Looks impressive (v) Solves real problems

(X) Brittle and inconsistent (¥) Reliable and consistent
(3) Fails in real-world edge cases (v) Handles edge cases
(%) Hard to trust (v) Trusted and scalable

o &

C/f You do_n’t just build Al
You build reliable Al systems.

*************** I Save this slide for quick revision! =i
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N\ @
- Save this

o/" The future belongs to people who
O can turn LLMs into reliable systems.

i

® Not just impressive prompts.
® Not just beautiful demos.
® Not just another chatbot.

® Reliable systems.

LS Bk e e s

context tools evals traces guardrails | humans | operations

THE 2026 GENAI STACK

: w— % — O\ —) &9 =3 ™M

©

T

Context RAG 2.0 Tool Use Multi-Agent Reliable
User Engineering 5 (MCP) Orchestration Outcomes
. ) (A2A)
A e -1\ Y
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