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    Build and Scale AI-Powered Cloud and Desktop Workflows. A practitioner guide to designing, building, governing, and shipping Power Automate solutions. Covers cloud flows, desktop RPA, WDL expressions, Copilot and AI Builder, Dataverse, DLP, solutions ALM, and production monitoring - with end-to-end case studies. Every chapter ships with runnable JSON, expressions, and CLI commands.

  Chapter 1 - The Power Platform in 2026

Microsoft Power Automate is not a single product. It is the workflow engine inside a larger ecosystem - the Power Platform - that also includes Power Apps, Power BI, Power Pages, Power Virtual Agents, and Dataverse. Understanding the platform as a whole is what separates someone who builds flows from someone who architects solutions.
This book teaches you to do the latter. Every chapter is grounded in Microsoft's own architectural guidance, the Workflow Definition Language (WDL), and the operational discipline that production tenants demand.
1.1 What Power Automate actually is
At its core, Power Automate is a declarative workflow engine. You describe a flow in JSON, and the engine executes it against hundreds of connectors. Cloud flows run in Microsoft's multi-tenant cloud; desktop flows run on a machine you control; business process flows guide human interaction.
+------------------------------------------------+
    |           Power Platform (tenant-level)        |
    |                                                |
    |  Power Apps   Power BI   Power Pages   Copilot |
    |      |           |          |            |     |
    |      +-----------+----------+------------+     |
    |                    |                           |
    |                    v                           |
    |            Dataverse (data layer)              |
    |                    ^                           |
    |                    |                           |
    |            Power Automate (workflow engine)    |
    |      Cloud Flows . Desktop Flows . BPFs        |
    +------------------------------------------------+
1.2 The three flow types
	Cloud flows - triggered by events (a new email, a scheduled time, an HTTP call). The 90% case.
	Desktop flows - UI automation against Windows apps. The RPA layer.
	Business process flows - a guided stage-based path that users traverse inside a model-driven app.

1.3 Licensing: what you actually need
Every flow runs under a license. Getting this wrong is the single most common reason a pilot project dies at scale.
License                Included            Use case
    ----------------------------------------------------------
    Power Automate Free    Seeded connectors    Personal use,
                                                 manual triggers
    M365 (E3/E5, Business) Standard connectors   Enterprise
                                                 integration
    Premium (per user)     Premium connectors   Dataverse, HTTP,
                                                 custom connectors
    Process (per flow)     Premium + RPA        Unattended
                                                 desktop flows
1.4 Environments: the boundary that matters
Everything in Power Platform lives inside an environment. An environment has its own Dataverse database, its own connections, its own DLP policies, and its own access control. Treat environments as your unit of isolation.
# List environments with the Power Platform CLI (pac)
pac auth create --url https://yourorg.crm.dynamics.com
pac admin list

# Create a sandbox environment
pac admin create \
  --name "Dev Sandbox" \
  --type Sandbox \
  --region unitedstates \
  --currency USD \
  --language 1033
Never build in the Default environment. It cannot be reset, its DLP policies are tenant-wide, and it is shared with every maker in the organization. Create a dedicated Dev environment on day one.
Chapter 2 - Your First Cloud Flow

The fastest way to understand Power Automate is to build one flow end to end: a trigger, an action, a conditional branch, and a variable. This chapter walks through the canonical example - forwarding an email with an attachment to SharePoint - and then dissects the JSON that the designer wrote for you.
2.1 The trigger
Every flow begins with exactly one trigger. It defines the event that starts the run and the shape of the data the flow receives.
Trigger: "When a new email arrives (V3)"
      - Folder:        Inbox
      - Include Attachments: Yes
      - Only with Attachments: Yes
      - From:          (empty = anyone)

    Outputs (available downstream):
      from, to, subject, body, hasAttachments,
      attachments (array), receivedDateTime, id
2.2 The action
Actions consume the trigger's outputs. The most common pattern is to loop over attachments and create a SharePoint item per file.
TRIGGER: When a new email arrives (V3)

ACTION 1: Apply to each
    Input:  @triggerOutputs()?['body/attachments']
    Body:
        ACTION 2: Create file (SharePoint)
            Site Address:    https://contoso.sharepoint.com/sites/Contracts
            Folder Path:     /Inbound
            File Name:       @{items('Apply_to_each')?['name']}
            File Content:    @{items('Apply_to_each')?['contentBytes']}
2.3 The condition
Condition actions branch the flow. The expression language underneath is standard WDL and can be arbitrarily complex.
Condition:
    @and(
        greater(length(triggerOutputs()?['body/subject']), 5),
        contains(toLower(triggerOutputs()?['body/subject']), 'contract')
    )

If yes:
    Send an email (V2) to legal@contoso.com
If no:
    Terminate with status Succeeded
2.4 What the designer actually saves
Every cloud flow is a JSON document in WDL. You can export it, diff it, and even author it by hand. Reading the JSON is how you graduate from clicking to architecting.
{
  "definition": {
    "triggers": {
      "When_a_new_email_arrives": {
        "type": "ApiConnection",
        "inputs": {
          "host": {
            "connection": "shared_office365",
            "operationId": "OnNewEmailV3"
          },
          "parameters": {
            "folderPath": "Inbox",
            "hasAttachments": true
          }
        },
        "recurrence": { "frequency": "Minute", "interval": 1 }
      }
    }
  }
}
Turn on Run history and check every flow at least once with the Peek code option. Seeing the raw JSON teaches more than any tutorial.
Chapter 3 - Triggers, Actions, and Connectors

Power Automate has three nouns: connectors expose operations, triggers start a flow, and actions do work. Learning the shape of each is the foundation for everything else.
3.1 The connector taxonomy
Standard connectors  - included with M365
        SharePoint, Outlook, Teams, OneDrive, Excel, Planner,
        Forms, Approvals, Office 365 Users, Outlook Calendar

    Premium connectors   - require Power Automate Premium
        Dataverse, SQL Server, Azure Blob, HTTP, ServiceNow,
        Salesforce, SAP, Adobe Sign, custom connectors

    Blocked connectors   - controlled by DLP policies
        Twitter/X, Dropbox, Google Drive (in many enterprises)
3.2 Trigger types
	Event triggers - fire when something happens (new email, new file, new Dataverse row).
	Recurrence triggers - fire on a schedule (every 15 minutes, daily at 8 AM).
	Manual triggers - fire when a user clicks Run. Accepts typed inputs.
	HTTP triggers - fire on an incoming POST. Returns a response synchronously.

3.3 A manual trigger with typed inputs
TRIGGER: Manually trigger a flow
    Inputs:
      - Text:   requestorName (required)
      - Text:   justification (required)
      - Number: amount (required, min 0)
      - Date:   neededBy
      - Email:  approverEmail

RUN: the flow runs from the mobile app, Teams, or the API:
    POST https://prod-XX.westus.logic.azure.com:443/workflows/.../invoke
    Body:
    {
      "requestorName": "Imad Muratspahic",
      "justification": "Conference travel",
      "amount": 1250,
      "neededBy": "2026-11-15",
      "approverEmail": "manager@contoso.com"
    }
3.4 The HTTP request trigger
TRIGGER: When an HTTP request is received
    Method: POST
    Request Body JSON Schema:
    {
      "type": "object",
      "properties": {
        "orderId":  { "type": "string" },
        "total":    { "type": "number" },
        "currency": { "type": "string" }
      },
      "required": ["orderId", "total"]
    }

ACTION: Response
    Status Code: 200
    Body:
    {
      "status": "accepted",
      "orderId": "@{triggerOutputs()?['body/orderId']}"
    }
The HTTP trigger returns a URL that includes a SAS signature. Treat that URL as a secret: anyone with the URL can invoke your flow.
Chapter 4 - Environment Strategy and Solution-Aware Development

Makers who treat Power Automate as a personal productivity tool hit a wall the moment their flow touches production data. The fix is solution-aware development, and it starts with the environment topology.
4.1 The canonical environment topology
+--------+   export    +--------+   export    +--------+
    |   Dev  | ----------> |  Test  | ----------> |  Prod  |
    |Sandbox |  (managed)  |Sandbox |  (managed)  |Production|
    +--------+             +--------+             +--------+

    Default environment: NEVER use for anything real.
4.2 What a solution contains
	Cloud flows - the workflows themselves.
	Connection references - pointers to connections, resolved per environment.
	Environment variables - configuration values that differ between Dev and Prod.
	Dataverse tables, apps, custom connectors - everything else that must travel together.

4.3 Building a solution from the CLI
# Install the Power Platform CLI
dotnet tool install --global Microsoft.PowerApps.CLI.Tool

# Authenticate against Dev
pac auth create --name dev --url https://orgXXXX.crm.dynamics.com

# Create a publisher (required before any solution)
pac solution init \
  --publisher-name Contoso \
  --publisher-prefix cts

# Create an unmanaged solution for development
pac solution create --name Contoso.Finance --version 1.0.0.0

# After building flows in the maker portal, export unmanaged
pac solution export \
  --name Contoso.Finance \
  --path ./out/Contoso.Finance.zip

# Promote to Test as managed
pac solution import \
  --path ./out/Contoso.Finance.zip \
  --activate-plugins \
  --async
4.4 Environment variables: the config mechanism
Environment variables live in Dataverse. Reference them in flow actions through the dynamic content picker. They are the correct way to parameterize a solution.
Environment variable (Dataverse):
    Display name:  ApproverEmail
    Name:          cts_ApproverEmail
    Type:          Text
    Default:       approvals@contoso.com
    Current value: (per-environment override)

Flow action usage:
    To: @{parameters('cts_ApproverEmail')}
Never hardcode an email address, SharePoint URL, or Dataverse table prefix inside a flow. Parameterize it as an environment variable before your first deployment to Test.
Chapter 5 - The WDL Expression Language

Expressions are what separate competent Power Automate developers from people who click. The Workflow Definition Language (WDL) is small - maybe fifty functions you will actually use - but knowing them well triples your productivity.
5.1 Where expressions live
Any field in the designer that accepts a value accepts an expression. In the expression editor, functions are typed without the leading @. In JSON, expressions are prefixed with @ and string interpolation uses @{ }.
In the designer expression editor:
        concat('Hello, ', variables('name'))

    In the underlying JSON:
        "subject": "@concat('Hello, ', variables('name'))"

    Interpolated inside a longer string:
        "body": "Order @{triggerBody()?['orderId']} shipped"
5.2 The essential functions
// Strings
concat('a', 'b')                       -> 'ab'
substring('hello world', 0, 5)         -> 'hello'
replace('a-b-c', '-', '_')             -> 'a_b_c'
toLower('HELLO')                       -> 'hello'
trim('  x  ')                          -> 'x'
split('a,b,c', ',')                    -> ['a','b','c']
indexOf('hello', 'l')                  -> 2

// Numbers and math
add(3, 4)                              -> 7
sub(10, 2)                             -> 8
mul(3, 4)                              -> 12
div(10, 3)                             -> 3
mod(10, 3)                             -> 1
rand(1, 100)                           -> random int

// Dates
utcNow()                               -> ISO 8601
addDays(utcNow(), 7)                   -> one week ahead
formatDateTime(utcNow(), 'yyyy-MM-dd') -> '2026-09-30'
convertTimeZone(utcNow(), 'UTC', 'Central Standard Time')

// Logical
and(true, false)                       -> false
or(true, false)                        -> true
not(false)                             -> true
if(equals(1, 1), 'yes', 'no')          -> 'yes'
coalesce(null, 'default')              -> 'default'
5.3 Arrays and objects
// Arrays
createArray('a','b','c')               -> ['a','b','c']
length(createArray('a','b','c'))       -> 3
first(variables('items'))              -> first element
last(variables('items'))               -> last element
union(variables('a'), variables('b'))  -> dedupe merge
intersection(a, b)
take(a, 3)                             -> first three
skip(a, 2)                             -> from index 2 onward
join(a, ', ')                          -> 'a, b, c'

// Objects
json('{"a": 1}')
addProperty(json('{}'), 'key', 'value')
setProperty(body('Parse_JSON'), 'x', 10)
removeProperty(body('Parse_JSON'), 'x')

// Access by key (safe navigation with ?)
body('Parse_JSON')?['nested']?['value']
variables('config')?['threshold']
5.4 The two access functions you must never confuse
// triggerBody()    - the trigger's input payload
triggerBody()?['subject']

// triggerOutputs() - everything the trigger produced
triggerOutputs()?['body/subject']    // slash path into body

// body('Action_Name') - the outputs of a specific action
body('Get_item')?['Title']

// outputs('Action_Name')?['body'] - the full output envelope
outputs('HTTP')?['statusCode']
outputs('HTTP')?['body']

// items('Apply_to_each') - the current iteration value
items('Apply_to_each')?['name']
items('Apply_to_each')?['contentBytes']
When in doubt, run the flow once and open the raw outputs for the action you are struggling with. Copy the exact path from there - the designer's auto-complete is not always complete.
Chapter 6 - Variables, Scopes, and Control Flow

Power Automate has four variable types and a small set of control-flow constructs. Used well, they turn a flow into a program. Used badly, they turn it into spaghetti.
6.1 Initialize and set variables
Initialize variable
    Name:  counter
    Type:  Integer
    Value: 0

Increment variable
    Name:  counter
    Value: 1

Set variable
    Name:  counter
    Value: @add(variables('counter'), 5)

Append to array variable
    Name:  results
    Value: @{body('Get_items')?['value']}

Append to string variable
    Name:  log
    Value: @{utcNow()}: processed item
6.2 Control flow primitives
Condition          - if / else
    Switch             - multi-way branch
    Apply to each      - for-each (with concurrency control)
    Do until           - while loop (with timeout and limit)
    Scope              - try / catch / finally grouping
    Terminate          - end with Succeeded / Failed / Cancelled
6.3 Apply to each with parallelism
By default, Apply to each runs iterations in parallel. This is the most common source of rate-limit errors - and the most common win when tuned correctly.
Apply to each
    Select an output from previous steps: @body('Get_rows')?['value']
    Settings:
        Concurrency Control: On
        Degree of Parallelism: 10
    Actions:
        ... your work here ...
Setting concurrency to 1 is the correct fix for flows that call connectors with strict rate limits, or that write to a shared file or variable. When in doubt, serialize first, then measure.
Chapter 7 - Parsing JSON and Working with Data

Most real flows receive JSON from an HTTP call or a Dataverse query. Parse JSON and Select are the two actions that turn raw JSON into usable dynamic content.
7.1 Parse JSON
ACTION: Parse JSON
    Content: @body('HTTP_-_Get_orders')
    Schema: {
      "type": "object",
      "properties": {
        "orders": {
          "type": "array",
          "items": {
            "type": "object",
            "properties": {
              "id":     { "type": "string" },
              "total":  { "type": "number" },
              "status": { "type": "string" }
            },
            "required": ["id", "total", "status"]
          }
        }
      }
    }

Downstream, dynamic content now includes:
    orders, orders.id, orders.total, orders.status
7.2 Generate the schema from a sample
Do not hand-write schemas. Paste a sample payload into the Parse JSON action and click Use sample payload to generate schema. Then adjust types as needed.
7.3 Select: shape data without a loop
ACTION: Select
    From: @body('Parse_JSON')?['orders']
    Map:
        orderId:   @item()?['id']
        amount:    @item()?['total']
        currency:  'USD'
        flagged:   @if(greater(item()?['total'], 1000), 'yes', 'no')

Output is an array of objects with exactly the fields you mapped.
No loop, no variable, no Apply to each.
7.4 Filter array
ACTION: Filter array
    From: @body('Parse_JSON')?['orders']
    Condition:
        @and(
          equals(item()?['status'], 'pending'),
          greater(item()?['total'], 500)
        )
7.5 CSV and Excel parsing
// CSV to array of objects (the CSV table premium connector)
ACTION: Create CSV table
    From: @body('Select')
    Columns: Automatic

// Or convert an array of objects to a CSV string
ACTION: Create CSV table
    From: @body('Get_rows')?['value']
    Columns: Custom
        Column 1: id     -> @item()?['id']
        Column 2: amount -> @item()?['amount']
Chained Select then Filter then Select is the fastest way to reshape data in Power Automate without loops. Loops cost run history noise, timeouts, and concurrency problems.
Chapter 8 - Error Handling and Retry Policies

Production flows fail. The question is whether they fail silently or loudly, and whether you find out from your users or from your own alerting.
8.1 The Configure run after pattern
Every action has a hidden Configure run after setting. This is what makes try/catch possible.
+------------------------+
    |  Scope: Try            |
    |    - HTTP call         |
    |    - Parse JSON        |
    +----------+-------------+
               | run after: succeeded
               v
    +------------------------+
    |  Scope: Catch          |
    |    run after: failed,  |
    |    is skipped,         |
    |    has timed out       |
    |    - Log to Dataverse  |
    |    - Post to Teams     |
    |    - Terminate fail    |
    +------------------------+
8.2 A minimal try/catch
1. Scope: Try
     Action: HTTP
     Action: Parse JSON

2. Scope: Catch
     Configure run after: [has failed, is skipped, has timed out]
     Action: Compose (log the failure)
        Inputs: {
          "flow": "@{workflow()?['name']}",
          "run":  "@{workflow()?['run']?['name']}",
          "error": "@{result('Try')}"
        }
     Action: Post message in a chat (Teams)
     Action: Terminate
        Status: Failed
8.3 Reading the result() function
result('ScopeName') returns an array of every action's outcome inside that scope. This is how you build a structured error report.
Compose_Errors:
@result('Try')

// Extract the failing actions:
Select_Failures:
    From: @result('Try')
    Map:
        action: @item()?['name']
        status: @item()?['status']
        code:   @item()?['error']?['code']
        msg:    @item()?['error']?['message']
8.4 Retry policies per action
HTTP action settings -> Retry Policy:
    Default            - 4 retries, exponential backoff
    None               - fail immediately
    Fixed interval     - every N seconds, up to K retries
    Exponential        - base x 2^attempt, up to K retries

Recommended:
    Flaky API (rate limited)  -> Exponential, 6 retries, min 10s, max 1h
    Idempotent writes         -> Exponential, 4 retries
    Non-idempotent writes     -> None (retry at the flow level, not the action)
Retrying a non-idempotent action (POST without an idempotency key) can duplicate orders, double-charge cards, and send the same email twice. Design for idempotency before you turn on retries.
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