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O1 What's the problem with
building an enterprise
application?




Enterprise application builder:

How to deliver intelligent reasoning without sacrificing reliability,
traceability, and operational control?



GenAl: From Lighthouse to Enterprise-Grade

* Enterprise-grade language
* Domain model
* Modular and reusable

Orchestration
* Scripted, ad-hoc

* Not intended for reuse

Gregor Hohpe: https://www.linkedin.com/posts/ghohpe genai-embabel-goto-activity-7379119150205632512-3xb2
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Workflow (i.e., orchestration) - deterministic: structure, type safety, and fault tolerance
Al Agents — non-deterministic: domain-specific reasoning and contextual insight

“oLLM + Agent Architecture + Prompt + Knowledge + Tools



02 Workflow types




Workflow Types

Non-agentic Al workflow
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03 Microsoft Agent Framework
workflow




Microsoft Agent Framework a.k.a MAF — Core components

e Executors: The workers in a workflow (Al agents or custom

code) that receive input, do a task, and produce output.

* Edges: The connections between executors that define
message flow and can add conditions for routing.

* Workflows: The overall blueprint (a directed graph) of [ e
executors and edges, showing the process from start to finish. SWRETREY
e Built-in Event Types: Notifications that signal specific L1 1)

AGENT WORKFLOW CONCEPTS

moments or changes (like start, completion, or error) in the

workflow or executor's lifecycle.

https://learn.microsoft.com/en-us/agent-framework/user-guide/workflows/overview
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MAF — Workflow orchestration - Concurrent

Distributor

var endpoint = Environment.GetEnvironmentVariable("AZURE_OPENAI_ENDPOINT") ??
throw new InvalidOperationException("AZURE_OPENAI_ENDPOINT is not set.");
var deploymentName = Environment.GetEnvironmentVariable("AZURE_OPENAI_DEPLOYMENT_NAME") ?? "gpt-4o-mini";
var client = new AzureOpenAIClient(new Uri(endpoint), new AzureCliCredential())
.GetChatClient(deploymentName)
.AsIChatClient();

AgentA AgentB AgentC

static ChatClientAgent GetTranslationAgent(string targetLanguage, IChatClient chatClient) =>
new(chatClient,
$"You are a translation assistant who only responds in {targetLanguage}. Respond to any " +
$"input by outputting the name of the input language and then translating the input to
{targetLanguage}.");

Collector var translationAgents = (from lang in (string[])["French", "Spanish", "English"]
select GetTranslationAgent(lang, client));

var workflow = AgentWorkflowBuilder.BuildConcurrent(translationAgents);

var messages = new List<ChatMessage> { new(ChatRole.User, "Hello, world!") };

StreamingRun run = await InProcessExecution.StreamAsync(workflow, messages);
awalt run.TrySendMessageAsync(new TurnToken(emitEvents: true));

* Well-suited for scenarios where diverse perspectives or
solutions are valuable, such as brainstorming, ensemble .
. . awailt foreach %WorkflowEv;nt evt,in run.WatchStreamAsync().ConfigureAwait(false))
reasoning, or voting systemes. {

if (evt is AgentRunUpdateEvent e)
{
Console.WriteLine($"{e.ExecutorId}: {e.Data}");
}
else if (evt is WorkflowCompletedEvent completed)
{

result = (List<ChatMessage>)completed.Data!;
break;

https://learn.microsoft.com/en-us/agent-framework/user-guide/workflows/orchestrations/concurrent?pivots=programming-language-csharp
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MAF — Workflow orchestration - Sequential

Input
]
| XX
RE— A
‘ var endpoint = Environment.GetEnvironmentVariable("AZURE_OPENAI_ENDPOINT") ??
4Ag€H1t 1 i throw new InvalidOperationException("AZURE_OPENAI_ENDPOINT is not set.");
l

var deploymentName = Environment.GetEnvironmentVariable("AZURE_OPENAI_DEPLOYMENT_NAME") ?? "gpt-4o-mini";
\ var client = new AzureOpenAIClient(new Uri(endpoint), new AzureCliCredential())

g4 LI NI S IETTTS .GetChatClient(deploymentName)

1 .AsIChatClient();

:

(e.g. Summarizer)

static ChatClientAgent GetTranslationAgent(string targetLanguage, IChatClient chatClient) =>

new(chatClient,
/AQGH\t 2 $"You are a translation assistant who only responds in {targetLanguage}. Respond to any " +
(e.g.'Translator) $"input by outputting the name of the input language and then translating the input to {targetlLanguage}.
| var translationAgents = (from lang in (string[])["French", "Spanish", "English"]
' select GetTranslationAgent(lang, client));
: v
AAgGHWt 3 | var workflow = AgentWorkflowBuilder.BuildSequential(translationAgents);
(e.g. QA) |
var messages new List<ChatMessage> { new(ChatRole.User, "Hello, world!") };
StreamingRun run = await InProcessExecution.StreamAsync(workflow, messages);
awailt run.TrySendMessageAsync(new TurnToken(emitEvents: true));
R t List<ChatMessage> result = new();
esu

awalt foreach (WorkflowEvent evt in run.WatchStreamAsync().ConfigureAwait(false))
= {

1f (evt 1s AgentRunUpdateEvent e)

{

Console.WriteLine($"{e.ExecutorId}: {e.Data}");

}
else 1f (evt i1s WorkflowCompletedEvent completed)

* |deal for workflows where each step builds upon the © result - (List<Chatessages)completed. Datal
. . . break;
previous one, such as document review, data processing
pipelines, or multi-stage reasoning

https://learn.microsoft.com/en-us/agent-framework/user-guide/workflows/orchestrations/sequential?pivots=programming-language-csharp
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MAF — Workflow orchestration — Group Chat

* Group chat orchestration models a collaborative
conversation among multiple agents, coordinated by a
manager that determines speaker selection and
conversation flow

 Characteristics:

—Centralized Coordination: Unlike handoff patterns where agents
directly transfer control, group chat uses a manager to coordinate
who speaks next

—|terative Refinement: Agents can review and build upon each
other's responses in multiple rounds

—Flexible Speaker Selection: The manager can use various strategies
(round-robin, prompt-based, custom logic) to select speakers

—Shared Context: All agents see the full conversation history,
enabling collaborative refinement
* |deal for scenarios requiring iterative refinement,
collaborative problem-solving, or multi-perspective
analysis

var endpoint = Environment.GetEnvironmentVariable("AZURE_OPENAI_ENDPOINT") ?7?
throw new InvalidOperationException("AZURE_OPENAI_ENDPOINT is not set.");

var deploymentName = Environment.GetEnvironmentVariable("AZURE_OPENAI_DEPLOYMENT_NAME") ?? "gpt-4o-mini";

var client = new AzureOpenAIClient(new Uri(endpoint), new AzureCliCredential())
.GetChatClient(deploymentName)

.AsIChatClient();

ChatClientAgent writer = new(client,

"You are a creative copywriter. Generate catchy slogans and marketing copy. Be concise and impactful.",

"CopyWriter",
"A creative copywriter agent");

ChatClientAgent reviewer = new(client,
"You are a marketing reviewer. Evaluate slogans for clarity, impact, and brand alignment. " +
"Provide constructive feedback or approval.",
"Reviewer",
"A marketing review agent");

var workflow = AgentWorkflowBuilder
.CreateGroupChatBuilderWith(agents =>
new RoundRobinGroupChatManager(agents)

{

MaximumIterationCount = 5
})
.AddParticipants(writer, reviewer)
.Build();

var messages = new List<ChatMessage> {
new(ChatRole.User, "Create a slogan for an eco-friendly electric vehicle.")

};

StreamingRun run = awailt InProcessExecution.StreamAsync(workflow, messages);
awalt run.TrySendMessageAsync(new TurnToken(emitEvents: true));

awailt foreach (WorkflowEvent evt in run.WatchStreamAsync().ConfigureAwait(false))
{

if (evt is AgentRunUpdateEvent update)
{

AgentRunResponse response = update.AsResponse();
foreach (ChatMessage message in response.Messages)
{
Console.WriteLine($"[{update.ExecutorId}]: {message.Text}");
}

}
else if (evt is WorkflowOutputEvent output)

{

var conversationHistory = output.As<List<ChatMessage>>();
Console.WriteLine("\n=== Final Conversation ===");
foreach (var message in conversationHistory)

{

Console.WriteLine($"{message.AuthorName}: {message.Text}");

}

break;

https://learn.microsoft.com/en-us/agent-framework/user-guide/workflows/orchestrations/group-chat?pivots=programming-language-csharp
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MAF — Workflow orchestration - Handoff

var endpoint = Environment.GetEnvironmentVariable("AZURE_OPENAI_ENDPOINT") 27
A A throw new InvalidOperationException("AZURE_OPENAI_ENDPOINT is not set.");
gent var deploymentName = Environment.GetEnvironmentVariable("AZURE_OPENAI_DEPLOYMENT_NAME") ?? "gpt-4o-mini";
var client = new AzureOpenAIClient(new Uri(endpoint), new AzureCliCredential())
.GetChatClient(deploymentName)
.AsIChatClient();

ChatClientAgent historyTutor = new(client,
"You provide assistance with historical queries. Explain important events and context clearly. Only respond

about history.",
han Off "history_tutor",

"Specialist agent for historical questions");

ChatClientAgent mathTutor = new(client,
"You provide help with math problems. Explain your reasoning at each step and include examples. Only respond
about math.",
[ "math_tutor",
"Specialist agent for math questions");

AgentB han(j Off ChatClientAgent triageAgent = new(client,

"You determine which agent to use based on the user's homework question. ALWAYS handoff to another agent.",
"triage_agent",
"Routes messages to the appropriate specialist agent");

var workflow = AgentWorkflowBuilder.StartHandoffWith(triageAgent)
.WithHandoffs(triageAgent, [mathTutor, historyTutor])
.WithHandoff(mathTutor, triageAgent)
ha n fo .WithHandoff(historyTutor, triageAgent)
.Build();
List<ChatMessage> messages = new( );

while (true)

{

Console.Write("Q: ");

A tc string userInput = Console.ReadLine()!;
gen messages.Add(new(ChatRole.User, userInput));

l StreamingRun run = awalt InProcessExecution.StreamAsync(workflow, messages);
awalt run.TrySendMessageAsync(new TurnToken(emitEvents: true));

List<ChatMessage> newMessages = new();
awailt foreach (WorkflowEvent evt in run.WatchStreamAsync().ConfigureAwait(false))

¢ USGfUl in Customer Support, expert SyStemS, Or any ' if (evt is AgentRunUpdateEvent e)

{

Scena rio reqUiring dynamic delegation } Console.WriteLine($"{e.ExecutorId}: {e.Data}");

else if (evt is WorkflowCompletedEvent completed)
{

newMessages = (List<ChatMessage>)completed.Data!;
break;

messages.AddRange( newMessages.Skip(messages.Count));

https://learn.microsoft.com/en-us/agent-framework/user-guide/workflows/orchestrations/handoff?pivots=programming-language-csharp
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MAF — Workflow orchestration - Magentic

* Magentic orchestration is designed based on the Magentic- @ Task Rep%,tﬁnahanswem,
. educate uess :
One system invented by AutoGen. ’
{6 Orchestrator
* [t is a flexible, general-purpose multi-agent pattern designed g 3 )
for complex, open-ended tasks that require dynamic Task Ledger Progress Ledger

Create or update ledger

* Given or verified facts

» Facts to look up

<= *+ Facts to derive
(computation or logic)

- Educated guesses

« Task plan

Update progress ledger

collaboration.

« Task complete?

 Unproductive loops?

* Is progress being
made?

« What is the next
speaker?

« Next speaker instruction

* A dedicated Magentic manager coordinates a team of
specialized agents, selecting which agent should act next
based on the evolving context, task progress, and agent
capabilities. [

* Coming soon for .NET/C# version

N

v
LA idbinbiiinininibiing
LA LB AL LA

Yes

\

Agents
Observe and act based on Orchestrator instruction

https://learn.microsoft.com/en-us/agent-framework/user-guide/workflows/orchestrations/magentic?pivots=programming-language-csharp
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MAF- Other patterns and supports

* Workflow as Agents

* Requests and Responses
* Shared States

* Checkpoints

* Observability
 Visualization (devui)
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Smart CoffeeShop Agent

-

> Web

MAF Workflow

Counter Agent

gent Framework

\ M$ﬁ .NET 10

(Agent)

AG-Ul Server
A2A Client

MCP Client

MCP Server

Product Catalog Service

Barista Service
(Sub Agent)

A2A Server

Kitchen Service
(Sub Agent)

A2A Server

https://github.com/tha ﬂgchung;'cnﬁeeshﬂuageﬂt/

@ MCP gives agent tools

/o) A2Aallows agents to communicate

=== With other agents

\

AG-Ul brings agents into user-facing
applications
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Appendix. GenAl Reference Architecture - Microsoft

]
‘ 3P agents

Recommended “Golden O "
Path” Architecture \ . N - XC

BYO resources
Cosmos DB
Thread storage —

Key vault Built-in Al tools Agents Models

Connections
. . N I

—
- Fi
Azure Storage lle search —
File storage :
Code interpreter ,. Bot Service
- Channels
Azure Al Search | _ ‘ |

File search index

Al tool resources | l

Azure Al Foundry .
Standard setup Observability

6 Azure Al Search b Grounding with Bing Search

| N Microsoft Agent
{ ‘i } Logic Apps { } Azure Functions Framework
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