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    Architecture

This guide provides a comprehensive overview of Parrot's architecture, including process supervision trees, state machines, and message flows.
The architecture follows the SIP protocol specification defined in RFC 3261 and related RFCs.
System Architecture Overview
graph TB
    subgraph "Parrot Application"
        App[Parrot.Application]
        App --> MainSup[Parrot.Supervisor]
        
        MainSup --> TransSup[Transport.Supervisor]
        MainSup --> TxnSup[Transaction.Supervisor]
        MainSup --> DialogSup[Dialog.Supervisor]
        MainSup --> HandlerSup[HandlerAdapter.Supervisor]
        MainSup --> MediaSup[MediaSession.Supervisor]
        
        subgraph "Transport Layer"
            TransSup --> StateMachine[Transport.StateMachine<br/>gen_statem]
            StateMachine --> UDP[Transport.UDP<br/>GenServer]
            StateMachine --> TCP[Transport.TCP<br/>GenServer]
            StateMachine --> WS[Transport.WebSocket<br/>GenServer]
        end
        
        subgraph "Transaction Layer"
            TxnSup --> TxnStatem[Transaction.Statem<br/>gen_statem]
            TxnStatem --> ClientTxn[Client Transaction<br/>gen_statem]
            TxnStatem --> ServerTxn[Server Transaction<br/>gen_statem]
        end
        
        subgraph "Dialog Layer"
            DialogSup --> DialogStatem[Dialog.Statem<br/>gen_statem]
            DialogSup --> DialogReg[Dialog.Registry]
        end
        
        subgraph "Application Layer"
            HandlerSup --> HandlerCore[HandlerAdapter.Core<br/>gen_statem]
            HandlerCore --> UserHandler[User Handler<br/>Behaviour]
        end
        
        subgraph "Media Layer"
            MediaSup --> MediaSession[MediaSession<br/>gen_statem]
            MediaSession --> Pipeline[Membrane Pipeline<br/>GenServer]
        end
    end
    
    style App fill:#f9f,stroke:#333,stroke-width:4px
    style MainSup fill:#bbf,stroke:#333,stroke-width:2px
    style StateMachine fill:#fbb,stroke:#333,stroke-width:2px
    style TxnStatem fill:#fbb,stroke:#333,stroke-width:2px
    style DialogStatem fill:#fbb,stroke:#333,stroke-width:2px
    style HandlerCore fill:#fbb,stroke:#333,stroke-width:2px
    style MediaSession fill:#fbb,stroke:#333,stroke-width:2px
Process Communication Flow
sequenceDiagram
    participant Net as Network
    participant UDP as UDP Transport
    participant Conn as Connection
    participant Parser as Parser
    participant TxnSrv as Transaction Statem
    participant Dialog as Dialog Server
    participant Handler as Handler Adapter
    participant App as User Application
    participant Media as Media Session
    
    Net->>UDP: UDP Packet
    UDP->>Conn: Raw Data
    Conn->>Parser: Parse SIP Message
    Parser->>UDP: Parsed Message
    UDP->>TxnSrv: Route to Transaction
    
    alt New Transaction
        TxnSrv->>Handler: Create Handler Instance
        Handler->>App: Call Handler Callback
        App->>Handler: Response Decision
    else Existing Transaction
        TxnSrv->>Dialog: Check Dialog State
        Dialog->>Handler: Route to Handler
    end
    
    Handler->>Media: Start Media Session
    Media->>Media: Create RTP Pipeline
    Handler->>TxnSrv: Send Response
    TxnSrv->>UDP: Send Message
    UDP->>Net: UDP Packet
State Machine: Transaction Layer
The transaction state machines are implemented according to RFC 3261 Section 17:
stateDiagram-v2
    [*] --> Init: create_transaction
    
    state "Client Transaction" as client {
        Init --> Calling: send_request
        Calling --> Proceeding: rcv_provisional
        Calling --> Completed: rcv_final_response
        Proceeding --> Completed: rcv_final_response
        Completed --> Terminated: timer_D
    }
    
    state "Server Transaction" as server {
        Init --> Trying: rcv_request
        Trying --> Proceeding: send_provisional
        Trying --> Completed: send_final_response
        Proceeding --> Completed: send_final_response
        Completed --> Confirmed: rcv_ACK
        Confirmed --> Terminated: timer_I
    }
    
    Terminated --> [*]
    
    note right of Calling: Timer A: Retransmit<br/>Timer B: Timeout
    note right of Completed: Timer D: Wait time<br/>Timer K: Termination
    note left of Confirmed: Timer I: ACK wait<br/>Timer H: ACK timeout
State Machine: Dialog Layer
Dialog state management follows RFC 3261 Section 12:
stateDiagram-v2
    [*] --> Init: new_dialog
    Init --> Early: rcv_provisional
    Early --> Confirmed: rcv_2xx
    Early --> Terminated: rcv_final_error
    Confirmed --> Terminated: rcv_BYE
    Terminated --> [*]
    
    note right of Early: Dialog established<br/>with early media
    note right of Confirmed: Full dialog<br/>Media flowing
    note right of Terminated: Cleanup resources<br/>Stop media
State Machine: Handler Adapter
stateDiagram-v2
    [*] --> Idle: init
    Idle --> TransactionTrying: rcv_INVITE
    TransactionTrying --> TransactionProceeding: send_provisional
    TransactionProceeding --> WaitingForAck: send_200_OK
    WaitingForAck --> InCall: rcv_ACK
    InCall --> Terminating: rcv_BYE
    Terminating --> Idle: send_200_OK
    
    note right of TransactionTrying: Notify app<br/>Start negotiation
    note right of InCall: Media flowing<br/>Call established
    note right of Terminating: Stop media<br/>Cleanup
SIP Call Flow with Process Interaction
This flow demonstrates how Parrot implements the basic call flow from RFC 3665 Section 3.1:
sequenceDiagram
    participant Alice as Alice<br/>(UAC)
    participant Transport as Transport<br/>Layer
    participant TxnStatem as Transaction<br/>Statem
    participant Dialog as Dialog<br/>Server
    participant Handler as Handler<br/>Adapter
    participant App as Application<br/>Handler
    participant Media as Media<br/>Session
    participant Bob as Bob<br/>(UAS)
    
    Alice->>Transport: INVITE
    Transport->>TxnStatem: new_server_transaction
    TxnStatem->>TxnStatem: Start Timer C
    TxnStatem->>Handler: handle_invite
    Handler->>App: handle_invite callback
    App->>Media: start_session
    Media->>Media: Allocate RTP port
    App->>Handler: {respond, 180, "Ringing"}
    Handler->>TxnStatem: send_response
    TxnStatem->>Transport: 180 Ringing
    Transport->>Alice: 180 Ringing
    
    Note over App: User answers call
    
    App->>Handler: {respond, 200, "OK", SDP}
    Handler->>Dialog: create_dialog
    Dialog->>Dialog: Register dialog ID
    Handler->>TxnStatem: send_response
    TxnStatem->>Transport: 200 OK + SDP
    Transport->>Alice: 200 OK + SDP
    
    Alice->>Transport: ACK
    Transport->>TxnStatem: process_ACK
    TxnStatem->>Dialog: confirm_dialog
    Dialog->>Handler: handle_ack
    Handler->>Media: start_streaming
    
    Note over Alice,Bob: RTP Media Flow
    Media-->Alice: RTP Audio
    Alice-->Media: RTP Audio
    
    Alice->>Transport: BYE
    Transport->>Dialog: in_dialog_request
    Dialog->>Handler: handle_bye
    Handler->>Media: stop_session
    Media->>Media: Cleanup pipeline
    Handler->>Dialog: terminate_dialog
    Handler->>TxnStatem: send_response
    TxnStatem->>Transport: 200 OK
    Transport->>Alice: 200 OK
Media Negotiation Flow
sequenceDiagram
    participant UAC as Alice UAC
    participant Handler as Parrot Handler
    participant Media as Media Session
    participant SDP as SDP Parser
    participant Pipeline as Membrane Pipeline
    participant RTP as RTP Endpoint
    
    UAC->>Handler: INVITE with SDP Offer
    Handler->>Media: process_offer(sdp)
    Media->>SDP: parse(offer)
    SDP->>Media: {codecs: [PCMU, PCMA], port: 30000}
    Media->>Media: Select compatible codec
    Media->>Pipeline: create_pipeline(codec: PCMU)
    Pipeline->>RTP: bind(local_port: 40000)
    RTP->>Pipeline: ready
    Pipeline->>Media: pipeline_ready
    Media->>SDP: generate_answer
    SDP->>Media: SDP Answer
    Media->>Handler: {ok, sdp_answer}
    Handler->>UAC: 200 OK with SDP Answer
    
    Note over UAC,RTP: Media Path Established
    
    UAC->>Handler: ACK
    Handler->>Media: start_media
    Media->>Pipeline: start_streaming
    
    loop RTP Stream
        UAC-->>RTP: RTP Packets (PCMU)
        RTP-->>Pipeline: Decode/Process
        Pipeline-->>RTP: Encode/Send
        RTP-->>UAC: RTP Packets (PCMU)
    end
Process Registry and Discovery
graph LR
    subgraph "Process Registry"
        ViaReg[Via Registry<br/>Branch → Transaction PID]
        DialogReg[Dialog Registry<br/>Dialog ID → Dialog PID]
        MediaReg[Media Registry<br/>Call ID → Media PID]
    end
    
    subgraph "Message Routing"
        MSG[Incoming Message]
        MSG --> ViaCheck{Via Branch?}
        ViaCheck -->|Found| TxnPID[Transaction Process]
        ViaCheck -->|Not Found| DialogCheck{Dialog ID?}
        DialogCheck -->|Found| DialogPID[Dialog Process]
        DialogCheck -->|Not Found| NewTxn[Create Transaction]
    end
    
    subgraph "Resource Management"
        Supervisor[Supervisor]
        Supervisor --> Monitor[Monitor Processes]
        Monitor --> Cleanup[Cleanup on Exit]
        Cleanup --> Unregister[Unregister from Registry]
    end
Fault Tolerance and Supervision
graph TB
    subgraph "Supervision Strategy"
        Root[Root Supervisor<br/>one_for_one]
        Root --> Transport[Transport Sup<br/>one_for_one]
        Root --> Transaction[Transaction Sup<br/>simple_one_for_one]
        Root --> Dialog[Dialog Sup<br/>simple_one_for_one]
        Root --> Media[Media Sup<br/>one_for_all]
        
        Transport --> UDP1[UDP:5060]
        Transport --> UDP2[UDP:5061]
        
        Transaction --> Txn1[Txn 1]
        Transaction --> Txn2[Txn 2]
        Transaction --> TxnN[Txn N]
        
        Dialog --> Dlg1[Dialog 1]
        Dialog --> Dlg2[Dialog 2]
        Dialog --> DlgN[Dialog N]
        
        Media --> Session1[Session 1]
        Media --> Session2[Session 2]
        Media --> SessionN[Session N]
    end
    
    subgraph "Failure Handling"
        Crash[Process Crash]
        Crash --> Restart[Supervisor Restart]
        Restart --> Recover[State Recovery]
        Recover --> Resume[Resume Operation]
    end
Performance Characteristics
The architecture is designed for:
	High Concurrency: Each call/transaction in its own process
	Fault Isolation: Crashes don't affect other calls
	Scalability: Distribute across nodes
	Low Latency: Direct process messaging
	Resource Efficiency: Processes cleaned up after use

Key Design Decisions
	gen_statem over GenServer: For complex protocol state machines
	Process per Transaction: Isolation and garbage collection
	Registry-based Discovery: Fast process lookup
	Supervision Trees: Automatic recovery from failures
	Layered Architecture: Clear separation of concerns

Integration Points
	SIP Handler Behavior: Implement Parrot.SipHandler callbacks for SIP protocol events
	Media Handler Behavior: Implement Parrot.MediaHandler callbacks for media session control
	Transport Plugins: Add new transport protocols beyond UDP
	Codec Support: Extend with additional audio/video codecs

Handler Architecture
UasHandler
The Parrot.UasHandler behaviour provides callbacks for SIP protocol events as a User Agent Server:
	handle_invite/2 - Process incoming calls
	handle_ack/2 - Handle call confirmation
	handle_bye/2 - Handle call termination
	handle_cancel/2 - Handle call cancellation
	Transaction state callbacks for fine-grained control

MediaHandler
The Parrot.MediaHandler behaviour provides callbacks for media control:
	init/1 - Initialize handler state
	handle_session_start/3 - Media session lifecycle
	handle_stream_start/3 - Begin media streaming
	handle_play_complete/2 - Audio playback events
	handle_codec_negotiation/3 - Influence codec selection
	handle_rtp_stats/2 - Monitor call quality
	handle_stream_error/3 - Error recovery

Both handlers work together to provide complete control over SIP calls and their associated media streams.
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    SIP Basics

This guide provides an introduction to the Session Initiation Protocol (SIP) as implemented in Parrot, following RFC 3261, with detailed flow diagrams showing how SIP works in practice.
What is SIP?
SIP (Session Initiation Protocol) is a signaling protocol used for initiating, maintaining, and terminating real-time sessions that include voice, video and messaging applications. It is defined in RFC 3261.
Basic SIP Call Flow
This flow demonstrates a basic SIP session establishment as described in RFC 3665 Section 3.1:
sequenceDiagram
    participant Alice as Alice 192.168.1.100
    participant Proxy as SIP Proxy sip.example.com
    participant Location as Location Service
    participant Bob as Bob 10.0.0.50
    
    Note over Alice: Wants to call bob@example.com
    
    Alice->>Proxy: INVITE sip:bob@example.com
    Note right of Alice: Via: SIP/2.0/UDP 192.168.1.100:5060\nFrom: alice@example.com\nTo: bob@example.com\nCall-ID: 12345@192.168.1.100
    
    Proxy->>Location: Query bob@example.com
    Location->>Proxy: Contact: sip:bob@10.0.0.50
    
    Proxy->>Bob: INVITE sip:bob@10.0.0.50
    Note right of Proxy: Via: SIP/2.0/UDP proxy.example.com\nVia: SIP/2.0/UDP 192.168.1.100:5060\nRecord-Route: sip:proxy.example.com
    
    Bob->>Proxy: 180 Ringing
    Proxy->>Alice: 180 Ringing
    
    Note over Bob: User answers
    
    Bob->>Proxy: 200 OK (+ SDP)
    Note left of Bob: Contact: sip:bob@10.0.0.50\nContent-Type: application/sdp
    
    Proxy->>Alice: 200 OK (+ SDP)
    
    Alice->>Proxy: ACK
    Proxy->>Bob: ACK
    
    Note over Alice,Bob: RTP Media Flow (Direct)
    Alice<->Bob: Voice/Video (RTP)
    
    Note over Alice: Hangs up
    
    Alice->>Proxy: BYE
    Proxy->>Bob: BYE
    Bob->>Proxy: 200 OK
    Proxy->>Alice: 200 OK
SIP Registration Flow
SIP registration is specified in RFC 3261 Section 10:
sequenceDiagram
    participant UA as User Agent (Alice's Phone)
    participant Registrar as Registrar Server
    participant Auth as Authentication Service
    participant Location as Location Database
    
    UA->>Registrar: REGISTER sip:example.com
    Note right of UA: From: alice@example.com\nTo: alice@example.com\nContact: sip:alice@192.168.1.100\nExpires: 3600
    
    Registrar->>UA: 401 Unauthorized
    Note left of Registrar: WWW-Authenticate: Digest\nrealm=example.com\nnonce=84a4cc6f3082121f
    
    UA->>UA: Calculate Digest Response
    
    UA->>Registrar: REGISTER sip:example.com
    Note right of UA: Authorization: Digest\nusername=alice\nrealm=example.com\nnonce=84a4cc6f3082121f\nresponse=7587245234b3434cc3412
    
    Registrar->>Auth: Verify Credentials
    Auth->>Registrar: OK
    
    Registrar->>Location: Store Binding
    Note right of Registrar: AOR: alice@example.com\nContact: sip:alice@192.168.1.100\nExpires: 3600
    
    Location->>Registrar: Stored
    
    Registrar->>UA: 200 OK
    Note left of Registrar: Contact: sip:alice@192.168.1.100 expires=3600
SDP Negotiation in Detail
Session Description Protocol (SDP) negotiation follows RFC 4566 for SDP format and RFC 3264 for offer/answer model:
sequenceDiagram
    participant Alice as Alice
    participant Handler as Parrot Handler
    participant Bob as Bob
    
    Note over Alice: SDP Offer
    Alice->>Handler: INVITE with SDP
    Note right of Alice: v=0\no=alice 2890844526 IN IP4 192.168.1.100\ns=Session\nc=IN IP4 192.168.1.100\nt=0 0\nm=audio 49170 RTP/AVP 0 8 97\na=rtpmap:0 PCMU/8000\na=rtpmap:8 PCMA/8000\na=rtpmap:97 opus/48000
    
    Handler->>Handler: Parse Offer\nSelect Codecs
    
    Handler->>Bob: 200 OK with SDP Answer
    Note right of Handler: v=0\no=bob 2890844527 IN IP4 10.0.0.50\ns=Session\nc=IN IP4 10.0.0.50\nt=0 0\nm=audio 49172 RTP/AVP 0\na=rtpmap:0 PCMU/8000
    
    Note over Alice,Bob: Negotiated: PCMU codec\nAlice sends to 10.0.0.50:49172\nBob sends to 192.168.1.100:49170
    
    Alice->>Bob: RTP PCMU @49172
    Bob->>Alice: RTP PCMU @49170
SIP Transaction State Machines
These state machines are precisely defined in RFC 3261 Section 17:
Server Transaction (INVITE)
As specified in RFC 3261 Section 17.2.1:
stateDiagram-v2
    [*] --> Trying: INVITE received
    
    Trying --> Proceeding: Send 1xx response
    Trying --> Completed: Send final response (300-699)
    
    Proceeding --> Proceeding: Send 1xx response
    Proceeding --> Completed: Send final response (300-699)
    
    Completed --> Confirmed: ACK received
    Completed --> Terminated: Timer H expires (no ACK)
    
    Confirmed --> Terminated: Timer I expires
    
    note right of Trying: Initial state\nStart Timer H
    note right of Proceeding: Provisional responses sent\nCan send multiple 1xx
    note right of Completed: Final response sent\nWaiting for ACK
    note right of Confirmed: ACK received\nStart Timer I (5s)
    note right of Terminated: Transaction ends\nCleanup resources
Client Transaction (INVITE)
As specified in RFC 3261 Section 17.1.1:
stateDiagram-v2
    [*] --> Calling: Send INVITE
    
    Calling --> Proceeding: Receive 1xx response
    Calling --> Completed: Receive 300-699 response
    Calling --> Terminated: Receive 2xx response
    
    Proceeding --> Proceeding: Receive 1xx response
    Proceeding --> Completed: Receive 300-699 response
    Proceeding --> Terminated: Receive 2xx response
    
    Completed --> Terminated: Timer D expires
    
    note right of Calling: INVITE sent\nStart Timer A & B
    note right of Proceeding: Provisional received\nCancel Timer A & B
    note right of Completed: Error response\nSend ACK, start Timer D
    note right of Terminated: Success (2xx) or timeout\nTransaction ends
Server Transaction (Non-INVITE)
As specified in RFC 3261 Section 17.2.2:
stateDiagram-v2
    [*] --> Trying: Request received
    
    Trying --> Proceeding: Send 1xx response
    Trying --> Completed: Send final response
    
    Proceeding --> Proceeding: Send 1xx response
    Proceeding --> Completed: Send final response
    
    Completed --> Terminated: Timer J expires
    
    note right of Trying: BYE, OPTIONS, etc.\nNo special timers
    note right of Proceeding: Provisional sent\nRarely used
    note right of Completed: Final response sent\nStart Timer J (32s)
    note right of Terminated: Transaction ends
Client Transaction (Non-INVITE)
As specified in RFC 3261 Section 17.1.2:
stateDiagram-v2
    [*] --> Trying: Send request
    
    Trying --> Proceeding: Receive 1xx response
    Trying --> Completed: Receive final response
    
    Proceeding --> Proceeding: Receive 1xx response
    Proceeding --> Completed: Receive final response
    
    Completed --> Terminated: Timer K expires
    
    note right of Trying: Request sent\nStart Timer E & F
    note right of Proceeding: Provisional received\nTimer E continues
    note right of Completed: Final response\nStart Timer K (5s)
    note right of Terminated: Transaction ends
CANCEL Flow
The CANCEL method is defined in RFC 3261 Section 9:
sequenceDiagram
    participant Alice as Alice
    participant Proxy as Proxy
    participant Bob as Bob
    
    Alice->>Proxy: INVITE
    Proxy->>Bob: INVITE
    Bob->>Proxy: 180 Ringing
    Proxy->>Alice: 180 Ringing
    
    Note over Alice: User cancels call
    
    Alice->>Proxy: CANCEL
    Note right of Alice: Same Call-ID\nSame From tag\nSame Request-URI
    
    Proxy->>Alice: 200 OK (CANCEL)
    
    Proxy->>Bob: CANCEL
    Bob->>Proxy: 200 OK (CANCEL)
    Bob->>Proxy: 487 Request Terminated
    Proxy->>Alice: 487 Request Terminated
    
    Alice->>Proxy: ACK
    Proxy->>Bob: ACK
Forking Proxy Flow
Forking proxy behavior is specified in RFC 3261 Section 16.7:
sequenceDiagram
    participant Alice as Alice
    participant Proxy as Forking Proxy
    participant Bob1 as Bob (Office)
    participant Bob2 as Bob (Mobile)
    participant Bob3 as Bob (Home)
    
    Alice->>Proxy: INVITE bob@example.com
    
    par Parallel Forking
        Proxy->>Bob1: INVITE (branch-1)
    and
        Proxy->>Bob2: INVITE (branch-2)
    and
        Proxy->>Bob3: INVITE (branch-3)
    end
    
    Bob1->>Proxy: 180 Ringing
    Proxy->>Alice: 180 Ringing
    
    Bob2->>Proxy: 180 Ringing
    Note over Proxy: Suppressed (already sent 180)
    
    Bob3->>Proxy: 486 Busy Here
    
    Bob2->>Proxy: 200 OK
    
    Note over Proxy: Cancel other branches
    
    Proxy->>Bob1: CANCEL
    Bob1->>Proxy: 200 OK (CANCEL)
    Bob1->>Proxy: 487 Request Terminated
    
    Proxy->>Alice: 200 OK (from Bob2)
    
    Alice->>Proxy: ACK
    Proxy->>Bob2: ACK
    
    Note over Alice,Bob2: Call established with Mobile
Early Media Flow
Early media is discussed in RFC 3960:
sequenceDiagram
    participant Caller as Caller
    participant PBX as PBX/IVR
    participant Callee as Callee
    
    Caller->>PBX: INVITE
    PBX->>PBX: Start IVR
    
    PBX->>Caller: 183 Session Progress
    Note right of PBX: SDP with media info\na=sendonly
    
    Note over Caller,PBX: Early Media (One-way)
    PBX-->>Caller: RTP (Announcement)
    Note left of PBX: Please wait while\nwe connect your call...
    
    PBX->>Callee: INVITE
    Callee->>PBX: 180 Ringing
    
    Note over Caller,PBX: Early Media continues
    PBX-->>Caller: RTP (Ring tone)
    
    Callee->>PBX: 200 OK
    PBX->>Caller: 200 OK
    
    Caller->>PBX: ACK
    PBX->>Callee: ACK
    
    Note over Caller,Callee: Regular Media (Two-way)
    Caller<->PBX: RTP
    PBX<->Callee: RTP
REFER (Call Transfer) Flow
The REFER method is specified in RFC 3515:
sequenceDiagram
    participant A as Alice
    participant B as Bob
    participant C as Carol
    
    Note over A,B: Existing call
    A<->B: RTP Media
    
    Note over B: Bob transfers to Carol
    
    B->>A: REFER sip:carol@example.com
    Note right of B: Refer-To: sip:carol@example.com
    
    A->>B: 202 Accepted
    
    A->>B: NOTIFY
    Note right of A: Event: refer\nSubscription-State: active\nContent-Type: message/sipfrag\nSIP/2.0 100 Trying
    
    B->>A: 200 OK
    
    A->>C: INVITE
    Note right of A: Referred-By: sip:bob@example.com
    
    C->>A: 200 OK
    A->>C: ACK
    
    A->>B: NOTIFY
    Note right of A: Event: refer\nSubscription-State: terminated\nContent-Type: message/sipfrag\nSIP/2.0 200 OK
    
    B->>A: 200 OK
    
    A->>B: BYE
    B->>A: 200 OK
    
    Note over A,C: New call established
    A<->C: RTP Media
SIP Headers Explained
SIP header fields are defined in RFC 3261 Section 20:
Via Header Path
Via header processing is specified in RFC 3261 Section 8.1.1.7:
graph LR
    subgraph "Request Path"
        A[Alice] -->|Via: A| P1[Proxy 1]
        P1 -->|Via: P1 Via: A| P2[Proxy 2]
        P2 -->|Via: P2 Via: P1 Via: A| B[Bob]
    end
    
    subgraph "Response Path"
        B2[Bob] -->|Remove Via: P2| P22[Proxy 2]
        P22 -->|Remove Via: P1| P12[Proxy 1]
        P12 -->|Remove Via: A| A2[Alice]
    end
Record-Route and Route Headers
Record-Route mechanism is defined in RFC 3261 Section 16.6:
sequenceDiagram
    participant A as Alice
    participant P1 as Proxy 1
    participant P2 as Proxy 2
    participant B as Bob
    
    A->>P1: INVITE
    Note right of A: No Route headers
    
    P1->>P2: INVITE
    Note right of P1: Record-Route: sip:p1.com lr
    
    P2->>B: INVITE
    Note right of P2: Record-Route: sip:p2.com lr\nRecord-Route: sip:p1.com lr
    
    B->>P2: 200 OK
    Note left of B: Record-Route: sip:p2.com lr\nRecord-Route: sip:p1.com lr
    
    P2->>P1: 200 OK
    P1->>A: 200 OK
    
    Note over A: Stores Route Set:\n1. sip:p1.com lr\n2. sip:p2.com lr
    
    A->>P1: ACK
    Note right of A: Route: sip:p1.com lr\nRoute: sip:p2.com lr
    
    P1->>P2: ACK
    Note right of P1: Route: sip:p2.com lr
    
    P2->>B: ACK
    Note right of P2: No Route headers
Using Parrot for SIP
Parrot handles all these complex flows automatically. You simply implement the Handler behavior:
defmodule MyHandler do
  @behaviour Parrot.SipHandler
  
  def handle_invite(message, state) do
    # Parrot handles:
    # - Transaction state machines
    # - Retransmissions
    # - Timer management
    # - Response routing
    # - Dialog state
    
    # You handle:
    # - Business logic
    # - Media decisions
    # - User interaction
    
    {:respond, 200, "OK", headers, sdp, state}
  end
end
Parrot abstracts the protocol complexity while giving you full control over application behavior.
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    MediaHandler Behaviour Guide

The Parrot.MediaHandler behaviour provides a comprehensive callback system for handling media session events in your VoIP applications. This guide explains how to implement and use the MediaHandler to control audio playback, handle codec negotiation, and more.
Overview
MediaHandler complements the SipHandler behaviour by providing callbacks specifically for media-related events. While SipHandler manages SIP protocol events, MediaHandler focuses on the media streams themselves.
Implementation Pattern
The typical pattern is to implement both behaviours in your application module:
defmodule MyVoIPApp do
  use Parrot.SipHandler
  @behaviour Parrot.MediaHandler
  
  # Your implementation...
end
Core Callbacks
Session Lifecycle
init/1
Called when the media handler is initialized. Use this to set up your initial state.
@impl Parrot.MediaHandler
def init(args) do
  state = %{
    welcome_file: args[:welcome_file] || "default_welcome.wav",
    music_files: args[:music_files] || [],
    current_track: 0
  }
  {:ok, state}
end
handle_session_start/3
Called when a media session starts. This is your opportunity to prepare for media streaming.
@impl Parrot.MediaHandler
def handle_session_start(session_id, opts, state) do
  Logger.info("Media session #{session_id} started")
  {:ok, Map.put(state, :session_id, session_id)}
end
handle_session_stop/3
Called when a media session ends. Clean up any resources here.
@impl Parrot.MediaHandler
def handle_session_stop(session_id, reason, state) do
  Logger.info("Media session #{session_id} stopped: #{inspect(reason)}")
  {:ok, state}
end
SDP Negotiation
handle_offer/3
Called when an SDP offer is received. You can inspect or log the offer.
@impl Parrot.MediaHandler
def handle_offer(sdp, direction, state) do
  Logger.info("Received SDP offer (#{direction})")
  Logger.debug("SDP: #{sdp}")
  {:noreply, state}
end
handle_codec_negotiation/3
This is where you can influence codec selection. Return your preferred codec from the available options.
@impl Parrot.MediaHandler
def handle_codec_negotiation(offered_codecs, supported_codecs, state) do
  # Prefer Opus, then PCMU, then PCMA
  codec = cond do
    :opus in offered_codecs and :opus in supported_codecs -> :opus
    :pcmu in offered_codecs and :pcmu in supported_codecs -> :pcmu
    :pcma in offered_codecs and :pcma in supported_codecs -> :pcma
    true -> hd(offered_codecs) # Fallback to first offered
  end
  
  {:ok, codec, state}
end
Media Streaming
handle_stream_start/3
Called when media streaming begins. This is typically where you start playing audio.
@impl Parrot.MediaHandler
def handle_stream_start(session_id, :outbound, state) do
  # Start playing welcome message
  {{:play, state.welcome_file}, state}
end
Return values:
	{{:play, file_path}, new_state} - Play an audio file
	{{:play, file_path, opts}, new_state} - Play with options
	{:ok, new_state} - Continue without playing
	{:stop, new_state} - Stop the stream

handle_play_complete/2
Called when audio playback finishes. Perfect for implementing IVR flows or playlists.
@impl Parrot.MediaHandler
def handle_play_complete(file_path, state) do
  case state.current_state do
    :welcome ->
      # After welcome, play menu
      {{:play, "menu.wav"}, %{state | current_state: :menu}}
      
    :menu ->
      # After menu, wait for input
      {:ok, %{state | current_state: :waiting}}
      
    :music ->
      # Play next track in playlist
      next_track = rem(state.current_track + 1, length(state.music_files))
      file = Enum.at(state.music_files, next_track)
      {{:play, file}, %{state | current_track: next_track}}
      
    _ ->
      {:stop, state}
  end
end
Error Handling
handle_stream_error/3
Called when stream errors occur. Decide whether to retry, continue, or stop.
@impl Parrot.MediaHandler
def handle_stream_error(session_id, error, state) do
  Logger.error("Stream error in #{session_id}: #{inspect(error)}")
  
  case error do
    {:file_not_found, _} ->
      # Play fallback audio
      {{:play, "error_message.wav"}, state}
      
    {:network_error, _} ->
      # Retry
      {:retry, state}
      
    _ ->
      # Continue despite error
      {:continue, state}
  end
end
Complete Example: IVR System
Here's a complete example implementing a simple IVR (Interactive Voice Response) system:
defmodule IVRApp do
  use Parrot.SipHandler
  @behaviour Parrot.MediaHandler
  require Logger
  
  # SIP Handler - Accept incoming calls
  @impl true
  def handle_invite(request, state) do
    dialog_id = Parrot.Sip.DialogId.from_message(request)
    media_session_id = "media_#{dialog_id}"
    
    # Start media session with IVR handler
    {:ok, _pid} = Parrot.Media.MediaSession.start_link(
      id: media_session_id,
      dialog_id: dialog_id,
      role: :uas,
      media_handler: __MODULE__,
      handler_args: %{
        menu_options: %{
          "1" => "sales.wav",
          "2" => "support.wav",
          "3" => "hours.wav"
        }
      }
    )
    
    # Process SDP and accept call
    case Parrot.Media.MediaSession.process_offer(media_session_id, request.body) do
      {:ok, sdp_answer} ->
        {:respond, 200, "OK", %{}, sdp_answer}
      {:error, _reason} ->
        {:respond, 488, "Not Acceptable Here", %{}, ""}
    end
  end
  
  # MediaHandler - IVR Logic
  @impl Parrot.MediaHandler
  def init(args) do
    state = %{
      menu_options: args[:menu_options] || %{},
      current_state: :init
    }
    {:ok, state}
  end
  
  @impl Parrot.MediaHandler
  def handle_stream_start(_session_id, :outbound, state) do
    # Play welcome and menu
    {{:play, "welcome_menu.wav"}, %{state | current_state: :menu}}
  end
  
  @impl Parrot.MediaHandler
  def handle_play_complete(_file_path, state) do
    case state.current_state do
      :menu ->
        # After menu, could implement more options here
        {:ok, %{state | current_state: :done}}
        
      :playing_option ->
        # Return to menu after option
        {{:play, "welcome_menu.wav"}, %{state | current_state: :menu}}
        
      _ ->
        {:ok, state}
    end
  end
end
Best Practices
	State Management: Keep your handler state lightweight and focused on media control.

	Error Handling: Always implement handle_stream_error/3 to gracefully handle failures.

	Resource Cleanup: Use handle_session_stop/3 to clean up any resources.

	Codec Preferences: Implement handle_codec_negotiation/3 to ensure optimal codec selection.

	Logging: Log important events in your callbacks.

	File Paths: Use absolute paths or paths relative to :code.priv_dir/1 for audio files.


Integration with SipHandler
The MediaHandler works seamlessly with SipHandler. Here's the typical flow:
	SipHandler receives INVITE
	Create MediaSession with your MediaHandler
	MediaHandler callbacks manage the media stream
	SipHandler handles BYE to end the call

# In your SipHandler
def handle_invite(request, state) do
  # Create media session
  {:ok, _pid} = MediaSession.start_link(
    media_handler: __MODULE__,
    handler_args: %{} # Your handler args
  )
  # ... rest of INVITE handling
end

def handle_bye(request, state) do
  # MediaSession will call handle_session_stop/3
  MediaSession.terminate_session(session_id)
  {:respond, 200, "OK", %{}, ""}
end
Future Features
The MediaHandler behaviour is designed to be extensible. Future releases will add:
	Video streaming support
	Advanced codec options (Opus support coming soon)
	Real-time transcription hooks

Conclusion
The MediaHandler behaviour provides a powerful and flexible way to control media in your VoIP applications. By implementing these callbacks, you can create sophisticated IVR systems, music on hold, voicemail, and other media-rich features.
For a complete working example, see the ParrotExampleApp in the examples/simple_uas_app/ directory.
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Module for generating and working with SIP branch parameters for Via headers.
The branch parameter is a unique identifier used in the Via header of SIP messages
to identify transactions. As specified in RFC 3261, the branch parameter in SIP
requests must start with the magic cookie "z9hG4bK" to be compliant with RFC 3261.
The branch parameter is crucial for:
	Transaction identification and matching
	Loop detection in SIP networks
	Stateless processing of SIP messages

References:
	RFC 3261 Section 8.1.1.7: Via
	RFC 3261 Section 17.2.3: Matching Requests to Server Transactions
	RFC 3261 Section 20.40: Via Header Field
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        Ensures a branch parameter is RFC 3261 compliant by adding 
the magic cookie if it's missing.
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        Generates a unique branch parameter for a Via header.
The branch parameter will start with the RFC 3261 magic cookie "z9hG4bK".



    


    
      
        generate_for_message(method, request_uri, from_tag, to_tag, call_id)

      


        Generates a unique branch parameter for a Via header based on 
the given SIP message properties for loop detection.
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        Checks if a branch parameter is RFC 3261 compliant.
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        Checks if two branch parameters refer to the same transaction.
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        Extracts the transaction identifier part from a branch parameter.
This is the part after the magic cookie.
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          @spec ensure_rfc3261_compliance(String.t()) :: t()


      


Ensures a branch parameter is RFC 3261 compliant by adding 
the magic cookie if it's missing.
Examples
iex> Parrot.Sip.Branch.ensure_rfc3261_compliance("abc123")
"z9hG4bKabc123"

iex> Parrot.Sip.Branch.ensure_rfc3261_compliance("z9hG4bKabc123")
"z9hG4bKabc123"
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          @spec generate() :: t()


      


Generates a unique branch parameter for a Via header.
The branch parameter will start with the RFC 3261 magic cookie "z9hG4bK".
Examples
iex> branch = Parrot.Sip.Branch.generate()
iex> String.starts_with?(branch, "z9hG4bK")
true
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          @spec generate_for_message(
  atom(),
  String.t(),
  String.t(),
  String.t() | nil,
  String.t()
) :: t()


      


Generates a unique branch parameter for a Via header based on 
the given SIP message properties for loop detection.
This function creates a deterministic branch parameter based on key message properties,
which helps with loop detection as described in RFC 3261 Section 16.6.
Parameters
	method: The SIP method (atom) of the request
	request_uri: The request URI as a string
	from_tag: The tag parameter from the From header
	to_tag: The tag parameter from the To header (may be nil)
	call_id: The Call-ID header value

Examples
iex> Parrot.Sip.Branch.generate_for_message(:invite, "sip:alice@example.com", "123", nil, "abc@example.com")
"z9hG4bK" <> _rest
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          @spec is_rfc3261_compliant?(String.t()) :: boolean()


      


Checks if a branch parameter is RFC 3261 compliant.
Examples
iex> Parrot.Sip.Branch.is_rfc3261_compliant?("z9hG4bKabc123")
true

iex> Parrot.Sip.Branch.is_rfc3261_compliant?("123456")
false
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          @spec same_transaction?(String.t(), String.t()) :: boolean()


      


Checks if two branch parameters refer to the same transaction.
Examples
iex> Parrot.Sip.Branch.same_transaction?("z9hG4bKabc123", "z9hG4bKabc123")
true

iex> Parrot.Sip.Branch.same_transaction?("z9hG4bKabc123", "abc123")
true

iex> Parrot.Sip.Branch.same_transaction?("z9hG4bKabc123", "z9hG4bKdef456")
false
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          @spec transaction_id(String.t()) :: String.t()


      


Extracts the transaction identifier part from a branch parameter.
This is the part after the magic cookie.
Examples
iex> Parrot.Sip.Branch.transaction_id("z9hG4bKabc123")
"abc123"

iex> Parrot.Sip.Branch.transaction_id("abc123")
"abc123"
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SIP Connection module.
Describes one SIP connection from a source and handles message parsing and processing.
This module replaces the ERSIP ersip_conn module with a pure Elixir implementation.
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        Processes connection data and returns the connection and message outcomes.
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        Creates a new SIP connection.
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        Creates a source struct from the connection.
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          @type message_outcome() ::
  {:new_request, Parrot.Sip.Message.t()}
  | {:new_response, Parrot.Sip.Headers.Via.t(), Parrot.Sip.Message.t()}
  | {:bad_message, binary() | Parrot.Sip.Message.t(), term()}


      


Message outcome represents an action that should be taken based on received data
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          @type t() :: %Parrot.Sip.Connection{
  local_addr: {:inet.ip_address(), :inet.port_number()},
  options: map(),
  remote_addr: {:inet.ip_address(), :inet.port_number()},
  transport: atom()
}


      


Represents a SIP connection
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Processes connection data and returns the connection and message outcomes.
Parameters
	data: Binary data received from the connection
	conn: Connection struct

Returns
	{t(), [message_outcome()]}: Updated connection and list of message outcomes
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          @spec new(
  local_addr :: :inet.ip_address(),
  local_port :: :inet.port_number(),
  remote_addr :: :inet.ip_address(),
  remote_port :: :inet.port_number(),
  transport :: atom(),
  options :: map()
) :: t()


      


Creates a new SIP connection.
Parameters
	local_addr: Local IP address
	local_port: Local port number
	remote_addr: Remote IP address
	remote_port: Remote port number
	transport: SIP transport type (e.g., :udp, :tcp, :tls)
	options: Additional options for the connection

Returns
	t(): A new connection struct
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          @spec source(t()) :: Parrot.Sip.Source.t()


      


Creates a source struct from the connection.
Parameters
	conn: Connection struct

Returns
	Source.t(): Source information
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        Returns a specification to start this module under a supervisor.
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Module for working with SIP dialog identifiers as defined in RFC 3261.
A dialog ID uniquely identifies a dialog between two user agents.
As per RFC 3261 Section 12, a dialog is identified by:
	Call-ID
	Local tag (From tag for the UAC, To tag for the UAS)
	Remote tag (To tag for the UAC, From tag for the UAS)

This module provides functions for creating and handling dialog IDs,
which are essential for tracking and managing SIP dialogs.
References:
	RFC 3261 Section 12: Dialogs
	RFC 3261 Section 12.1.1: Dialog ID
	RFC 3261 Section 19.3: Dialog ID Components
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        from_message(message)

      


        Creates a dialog ID from a SIP message.



    


    
      
        is_complete?(dialog_id)

      


        Checks if a dialog ID is complete (has both local and remote tags).



    


    
      
        match?(dialog_id1, dialog_id2)

      


        Compares two dialog IDs to determine if they match.
Two dialog IDs match if they have the same call-id and tags.



    


    
      
        new(call_id, local_tag, remote_tag \\ nil, direction \\ :uac)

      


        Creates a dialog ID with explicit components.



    


    
      
        peer_dialog_id(dialog_id)

      


        Creates a peer dialog ID by swapping local and remote tags.
This is useful for matching dialog IDs from different endpoints.



    


    
      
        to_string(dialog_id)

      


        Converts a dialog ID to a string representation.



    


    
      
        with_remote_tag(dialog_id, remote_tag)

      


        Updates a dialog ID with a remote tag, typically used when receiving a response
that establishes a dialog.
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          @type t() :: %Parrot.Sip.DialogId{
  call_id: String.t(),
  direction: :uac | :uas,
  local_tag: String.t(),
  remote_tag: String.t() | nil
}
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          @spec from_message(Parrot.Sip.Message.t()) :: t()


      


Creates a dialog ID from a SIP message.
For requests, the dialog ID is created from the From tag, To tag (if present),
and Call-ID. For responses, the dialog ID is created from the To tag, From tag,
and Call-ID.
The direction is determined by the message type. For requests, the direction is
:uac (User Agent Client). For responses, the direction is :uas (User Agent Server).
Examples
iex> request = %Parrot.Sip.Message{type: :request, direction: :incoming, headers: %{
...>   "from" => %Parrot.Sip.Headers.From{parameters: %{"tag" => "123"}},
...>   "to" => %Parrot.Sip.Headers.To{parameters: %{}},
...>   "call-id" => "abc@example.com"
...> }}
iex> Parrot.Sip.DialogId.from_message(request)
%Parrot.Sip.DialogId{
  call_id: "abc@example.com",
  local_tag: "123",
  remote_tag: nil,
  direction: :uas
}
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          @spec is_complete?(t()) :: boolean()


      


Checks if a dialog ID is complete (has both local and remote tags).
Examples
iex> dialog_id = %Parrot.Sip.DialogId{call_id: "abc", local_tag: "123", remote_tag: "456"}
iex> Parrot.Sip.DialogId.is_complete?(dialog_id)
true

iex> dialog_id = %Parrot.Sip.DialogId{call_id: "abc", local_tag: "123", remote_tag: nil}
iex> Parrot.Sip.DialogId.is_complete?(dialog_id)
false
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          @spec match?(t(), t()) :: boolean()


      


Compares two dialog IDs to determine if they match.
Two dialog IDs match if they have the same call-id and tags.
Examples
iex> dialog_id1 = %Parrot.Sip.DialogId{call_id: "abc", local_tag: "123", remote_tag: "456"}
iex> dialog_id2 = %Parrot.Sip.DialogId{call_id: "abc", local_tag: "123", remote_tag: "456"}
iex> Parrot.Sip.DialogId.match?(dialog_id1, dialog_id2)
true

iex> dialog_id1 = %Parrot.Sip.DialogId{call_id: "abc", local_tag: "123", remote_tag: "456", direction: :uac}
iex> dialog_id2 = %Parrot.Sip.DialogId{call_id: "abc", local_tag: "456", remote_tag: "123", direction: :uas}
iex> Parrot.Sip.DialogId.match?(dialog_id1, dialog_id2)
true

  



    

    

  
    
      
    
    
      new(call_id, local_tag, remote_tag \\ nil, direction \\ :uac)



    

  


  

      

          @spec new(String.t(), String.t(), String.t() | nil, :uac | :uas) :: t()


      


Creates a dialog ID with explicit components.
Examples
iex> Parrot.Sip.DialogId.new("abc@example.com", "123", "456", :uac)
%Parrot.Sip.DialogId{
  call_id: "abc@example.com",
  local_tag: "123",
  remote_tag: "456",
  direction: :uac
}
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          @spec peer_dialog_id(t()) :: t()


      


Creates a peer dialog ID by swapping local and remote tags.
This is useful for matching dialog IDs from different endpoints.
Examples
iex> dialog_id = %Parrot.Sip.DialogId{
...>   call_id: "abc@example.com",
...>   local_tag: "123",
...>   remote_tag: "456",
...>   direction: :uac
...> }
iex> Parrot.Sip.DialogId.peer_dialog_id(dialog_id)
%Parrot.Sip.DialogId{
  call_id: "abc@example.com",
  local_tag: "456",
  remote_tag: "123",
  direction: :uas
}

  



  
    
      
    
    
      to_string(dialog_id)



    

  


  

      

          @spec to_string(t()) :: String.t()


      


Converts a dialog ID to a string representation.
Examples
iex> dialog_id = %Parrot.Sip.DialogId{call_id: "abc", local_tag: "123", remote_tag: "456", direction: :uac}
iex> Parrot.Sip.DialogId.to_string(dialog_id)
"abc;local=123;remote=456;uac"

  



  
    
      
    
    
      with_remote_tag(dialog_id, remote_tag)



    

  


  

      

          @spec with_remote_tag(t(), String.t()) :: t()


      


Updates a dialog ID with a remote tag, typically used when receiving a response
that establishes a dialog.
Examples
iex> dialog_id = %Parrot.Sip.DialogId{call_id: "abc", local_tag: "123", remote_tag: nil}
iex> Parrot.Sip.DialogId.with_remote_tag(dialog_id, "456")
%Parrot.Sip.DialogId{call_id: "abc", local_tag: "123", remote_tag: "456"}

  


        

      


  

  
    
    Parrot.Sip.DialogStatem - Parrot Platform v0.0.1-alpha.2
    
    

    


  
  

    
Parrot.Sip.DialogStatem 
    



      
SIP Dialog State Machine
States:
	:early       - Initial state for early dialogs
	:confirmed   - State for established dialogs
	:terminated  - Terminal state

Events:
	     - Process UAS request
	  - Process UAS response
	     - Process UAC request
	 - Process UAC transaction result
	           - Set dialog owner


      


      
        Summary


  
    Types
  


    
      
        dialog_handle()

      


    


    
      
        dialog_type()

      


    


    
      
        start_link_ret()

      


    


    
      
        trans()

      


    


    
      
        trans_result()

      


    





  
    Functions
  


    
      
        child_spec(args)

      


    


    
      
        confirmed(event_type, event_content, data)

      


    


    
      
        count()

      


    


    
      
        early(event_type, event_content, data)

      


    


    
      
        find_dialog(dialog_id)

      


    


    
      
        set_owner(pid, dialog_id)

      


    


    
      
        start_link(args)

      


    


    
      
        terminated(_, _, data)

      


    


    
      
        uac_request(dialog_id, sip_msg)

      


    


    
      
        uac_result(out_req, trans_result)

      


    


    
      
        uas_find(req_sip_msg)

      


    


    
      
        uas_request(sip_msg)

      


    


    
      
        uas_response(resp_sip_msg, req_sip_msg)

      


    





      


      
        Types

        


  
    
      
    
    
      dialog_handle()



    

  


  

      

          @type dialog_handle() :: pid()


      



  



  
    
      
    
    
      dialog_type()



    

  


  

      

          @type dialog_type() :: :invite | :notify


      



  



  
    
      
    
    
      start_link_ret()



    

  


  

      

          @type start_link_ret() ::
  {:ok, pid()} | {:error, {:already_started, pid()}} | {:error, term()}


      



  



  
    
      
    
    
      trans()



    

  


  

      

          @type trans() :: {:trans, pid()}


      



  



  
    
      
    
    
      trans_result()



    

  


  

      

          @type trans_result() :: {:message, any()} | {:stop, any()}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      child_spec(args)



    

  


  


  



  
    
      
    
    
      confirmed(event_type, event_content, data)



    

  


  


  



  
    
      
    
    
      count()



    

  


  

      

          @spec count() :: non_neg_integer()


      



  



  
    
      
    
    
      early(event_type, event_content, data)



    

  


  


  



  
    
      
    
    
      find_dialog(dialog_id)



    

  


  

      

          @spec find_dialog(String.t()) :: {:ok, pid()} | {:error, :no_dialog}


      



  



  
    
      
    
    
      set_owner(pid, dialog_id)



    

  


  

      

          @spec set_owner(pid(), String.t()) :: :ok


      



  



  
    
      
    
    
      start_link(args)



    

  


  

      

          @spec start_link(term()) :: start_link_ret()


      



  



  
    
      
    
    
      terminated(_, _, data)



    

  


  


  



  
    
      
    
    
      uac_request(dialog_id, sip_msg)



    

  


  

      

          @spec uac_request(String.t(), Parrot.Sip.Message.t()) ::
  {:ok, Parrot.Sip.Message.t()} | {:error, :no_dialog}


      



  



  
    
      
    
    
      uac_result(out_req, trans_result)



    

  


  

      

          @spec uac_result(Parrot.Sip.Message.t(), trans_result()) :: :ok


      



  



  
    
      
    
    
      uas_find(req_sip_msg)



    

  


  

      

          @spec uas_find(Parrot.Sip.Message.t()) :: {:ok, dialog_handle()} | :not_found


      



  



  
    
      
    
    
      uas_request(sip_msg)



    

  


  

      

          @spec uas_request(Parrot.Sip.Message.t()) ::
  :process | {:reply, Parrot.Sip.Message.t()}


      



  



  
    
      
    
    
      uas_response(resp_sip_msg, req_sip_msg)



    

  


  

      

          @spec uas_response(Parrot.Sip.Message.t(), Parrot.Sip.Message.t()) ::
  Parrot.Sip.Message.t()


      



  


        

      


  

  
    
    Parrot.Sip.Dns.Resolver - Parrot Platform v0.0.1-alpha.2
    
    

    


  
  

    
Parrot.Sip.Dns.Resolver 
    




      
        Summary


  
    Functions
  


    
      
        a_record_lookup(host)

      


        Performs A record lookup.



    


    
      
        resolve(host, transport \\ :udp)

      


        Resolves a SIP URI host to IP address and port using DNS SRV records.
Falls back to A record lookup if SRV lookup fails.



    


    
      
        srv_lookup(host, transport)

      


        Performs SRV record lookup for SIP services.



    





      


      
        Functions

        


  
    
      
    
    
      a_record_lookup(host)



    

  


  

Performs A record lookup.

  



    

  
    
      
    
    
      resolve(host, transport \\ :udp)



    

  


  

Resolves a SIP URI host to IP address and port using DNS SRV records.
Falls back to A record lookup if SRV lookup fails.

  



  
    
      
    
    
      srv_lookup(host, transport)



    

  


  

Performs SRV record lookup for SIP services.
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Parrot.Sip.Handler behaviour
    



      
Parrot SIP Stack
SIP stack handler

      


      
        Summary


  
    Types
  


    
      
        handler()

      


    


    
      
        transp_request_ret()

      


    





  
    Callbacks
  


    
      
        process_ack(t, any)

      


    


    
      
        transaction(t, t, any)

      


    


    
      
        transaction_stop(t, any, any)

      


    


    
      
        transp_request(t, any)

      


    


    
      
        uas_cancel(id, any)

      


    


    
      
        uas_request(t, t, any)

      


    





  
    Functions
  


    
      
        args(handler)

      


    


    
      
        new(module, args, opts \\ [])

      


    


    
      
        process_ack(sip_msg, handler)

      


    


    
      
        transaction(trans, sip_msg, handler)

      


    


    
      
        transaction_stop(trans, trans_result, handler)

      


    


    
      
        transp_request(msg, handler)

      


    


    
      
        uas_cancel(uas_id, handler)

      


    


    
      
        uas_request(uas, req_sip_msg, handler)

      


    





      


      
        Types

        


  
    
      
    
    
      handler()



    

  


  

      

          @type handler() :: %Parrot.Sip.Handler{
  args: term(),
  log_level: atom() | nil,
  module: module(),
  sip_trace: boolean() | nil
}


      



  



  
    
      
    
    
      transp_request_ret()



    

  


  

      

          @type transp_request_ret() :: :noreply | :process_transaction


      



  


        

      

      
        Callbacks

        


  
    
      
    
    
      process_ack(t, any)



    

  


  

      

          @callback process_ack(Parrot.Sip.Message.t(), any()) :: :ok


      



  



  
    
      
    
    
      transaction(t, t, any)



    

  


  

      

          @callback transaction(Parrot.Sip.Transaction.t(), Parrot.Sip.Message.t(), any()) ::
  :process_uas | :ok


      



  



  
    
      
    
    
      transaction_stop(t, any, any)



    

  


  

      

          @callback transaction_stop(Parrot.Sip.Transaction.t(), any(), any()) :: :ok


      



  



  
    
      
    
    
      transp_request(t, any)



    

  


  

      

          @callback transp_request(Parrot.Sip.Message.t(), any()) :: :process_transaction | :noreply


      



  



  
    
      
    
    
      uas_cancel(id, any)



    

  


  

      

          @callback uas_cancel(Parrot.Sip.UAS.id(), any()) :: :ok


      



  



  
    
      
    
    
      uas_request(t, t, any)



    

  


  

      

          @callback uas_request(Parrot.Sip.UAS.t(), Parrot.Sip.Message.t(), any()) :: :ok


      



  


        

      

      
        Functions

        


  
    
      
    
    
      args(handler)



    

  


  

      

          @spec args(handler()) :: any()


      



  



    

  
    
      
    
    
      new(module, args, opts \\ [])



    

  


  

      

          @spec new(module(), any(), keyword()) :: handler()


      



  



  
    
      
    
    
      process_ack(sip_msg, handler)



    

  


  

      

          @spec process_ack(Parrot.Sip.Message.t(), handler()) :: :ok


      



  



  
    
      
    
    
      transaction(trans, sip_msg, handler)



    

  


  

      

          @spec transaction(Parrot.Sip.Transaction.t(), Parrot.Sip.Message.t(), handler()) ::
  :ok | :process_uas


      



  



  
    
      
    
    
      transaction_stop(trans, trans_result, handler)



    

  


  

      

          @spec transaction_stop(Parrot.Sip.Transaction.t(), term(), handler()) :: :ok


      



  



  
    
      
    
    
      transp_request(msg, handler)



    

  


  

      

          @spec transp_request(Parrot.Sip.Message.t(), handler()) :: transp_request_ret()


      



  



  
    
      
    
    
      uas_cancel(uas_id, handler)



    

  


  

      

          @spec uas_cancel(Parrot.Sip.UAS.id(), handler()) :: :ok


      



  



  
    
      
    
    
      uas_request(uas, req_sip_msg, handler)



    

  


  

      

          @spec uas_request(Parrot.Sip.UAS.t(), Parrot.Sip.Message.t(), handler()) :: :ok
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Parrot.Sip.HandlerAdapter 
    



      
Adapter between the user-friendly Handler API and the internal SIP stack.
This module serves as the public API for the HandlerAdapter system, allowing
user code to interface with the SIP stack through a simplified API.
Under the hood, it uses gen_statem processes to manage the lifecycle of SIP
transactions and dialogs, with each instance handling a single primary request.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(args)

      


        Returns a child specification for starting this adapter under a supervisor.



    


    
      
        new(user_handler_module, user_handler_state)

      


        Creates a new HandlerAdapter instance.



    


    
      
        start_link(args)

      


        Starts a new HandlerAdapter process.



    





      


      
        Functions

        


  
    
      
    
    
      child_spec(args)



    

  


  

Returns a child specification for starting this adapter under a supervisor.
This function conforms to the OTP child specification and is used when the
HandlerAdapter is added to a supervision tree.
Parameters
	args - Arguments to pass to the start_link/1 function

Returns
A child specification map compatible with supervisors.
Example
Supervisor.start_child(MySupervisor, HandlerAdapter.child_spec(args))

  



  
    
      
    
    
      new(user_handler_module, user_handler_state)



    

  


  

Creates a new HandlerAdapter instance.
This function creates a new Handler struct that wraps the user's handler module,
allowing it to interface with the SIP stack's internal handler system.
Parameters
	user_handler_module - The module that implements the Parrot.Handler behaviour
	user_handler_state - The initial state to pass to the user handler's callbacks

Returns
A new Handler struct that can be used with the SIP stack.
Example
{:ok, handler} = MyApp.SipHandler.start_link([])
adapter = HandlerAdapter.new(MyApp.SipHandler, handler)

  



  
    
      
    
    
      start_link(args)



    

  


  

Starts a new HandlerAdapter process.
Initializes a new gen_statem process that will handle a single SIP transaction,
interfacing between the user's handler module and the internal SIP stack.
Parameters
	args - A tuple containing the user's handler module and state

Returns
{:ok, pid} if the process was started successfully, or {:error, reason} if it failed.
This function is typically called by the HandlerAdapterSupervisor rather than directly.

  


        

      


  

  
    
    Parrot.Sip.Headers - Parrot Platform v0.0.1-alpha.2
    
    

    


  
  

    
Parrot.Sip.Headers 
    



      
A module providing a unified interface to all SIP header modules.
This module serves as an entry point for working with SIP headers,
delegating to specialized header modules like Via, From, To, etc.

      


      
        Summary


  
    Functions
  


    
      
        add_allow_method(methods, method)

      


        Adds a method to the Allow header.



    


    
      
        add_supported_option(options, option)

      


        Adds an option to the Supported header.



    


    
      
        all_accept()

      


        Creates a new Accept header for all media types (/).



    


    
      
        allows?(methods, method)

      


        Checks if a specific method is allowed.



    


    
      
        calculate_content_length(body)

      


        Calculates the Content-Length for a given body.



    


    
      
        calculate_expiry(seconds, reference_time \\ DateTime.utc_now())

      


        Calculates an expiration DateTime from a duration in seconds.



    


    
      
        content_type_media_type(content_type)

      


        Extracts the media type from a Content-Type header value.



    


    
      
        content_type_parameters(content_type)

      


        Extracts parameters from a Content-Type header value.



    


    
      
        create_content_length(body)

      


        Creates a Content-Length header value for a given body.



    


    
      
        create_content_type(media_type, parameters \\ %{})

      


        Creates a Content-Type header value with parameters.



    


    
      
        decrement_max_forwards(value)

      


        Decrements a Max-Forwards header value.



    


    
      
        default_expires()

      


        Creates a default Expires header with a value of 3600 seconds (1 hour).



    


    
      
        default_max_forwards()

      


        Creates a new Max-Forwards header with the default value of 70.



    


    
      
        dialog_id_from_message(message)

      


        Creates a dialog ID from a SIP message.



    


    
      
        dialog_ids_match?(dialog_id1, dialog_id2)

      


        Compares two dialog IDs to determine if they match.



    


    
      
        dialog_method_set()

      


        Creates a method set containing the basic dialog methods.



    


    
      
        ensure_rfc3261_branch_compliance(branch)

      


        Ensures a branch parameter is RFC 3261 compliant.



    


    
      
        expires_expired?(expires_time, reference_time \\ DateTime.utc_now())

      


        Checks if an Expires value has expired based on a reference time.



    


    
      
        format_accept(accept)

      


        Formats an Accept header as a string.



    


    
      
        format_allow(methods)

      


        Formats an Allow header as a string.



    


    
      
        format_call_id(call_id)

      


        Formats a Call-ID header value.



    


    
      
        format_contact(contact)

      


        Formats a Contact header as a string.



    


    
      
        format_content_length(content_length)

      


        Formats a Content-Length header value.



    


    
      
        format_content_type(content_type)

      


        Formats a Content-Type header value.



    


    
      
        format_cseq(cseq)

      


        Formats a CSeq header as a string.



    


    
      
        format_event(event)

      


        Formats an Event header as a string.



    


    
      
        format_expires(value)

      


        Formats an Expires header as a string.



    


    
      
        format_max_forwards(value)

      


        Formats a Max-Forwards header value.



    


    
      
        format_record_route(record_route)

      


        Formats a Record-Route header as a string.



    


    
      
        format_record_route_list(record_routes)

      


        Formats a list of Record-Route headers as a string.



    


    
      
        format_refer_to(refer_to)

      


        Formats a Refer-To header as a string.



    


    
      
        format_route(route)

      


        Formats a Route header as a string.



    


    
      
        format_route_list(routes)

      


        Formats a list of Route headers as a string.



    


    
      
        format_subject(subject)

      


        Formats a Subject header as a string.



    


    
      
        format_subscription_state(subscription_state)

      


        Formats a Subscription-State header as a string.



    


    
      
        format_supported(options)

      


        Formats a Supported header as a string.



    


    
      
        format_to(to)

      


        Formats a To header as a string.



    


    
      
        format_via(via)

      


        Formats a Via header as a string.



    


    
      
        generate_branch()

      


        Generates a unique branch parameter for a Via header.



    


    
      
        generate_branch_for_message(method, request_uri, from_tag, to_tag, call_id)

      


        Generates a branch parameter for a message with specific properties.



    


    
      
        generate_call_id()

      


        Generates a unique Call-ID with a default host.



    


    
      
        generate_call_id(host)

      


        Generates a unique Call-ID with a specified host.



    


    
      
        generate_tag()

      


        Generates a unique tag parameter.



    


    
      
        get_event_parameter(event, key)

      


        Gets a parameter from an Event header.



    


    
      
        is_dialog_complete?(dialog_id)

      


        Checks if a dialog ID is complete.



    


    
      
        is_rfc3261_compliant_branch?(branch)

      


        Checks if a branch parameter is RFC 3261 compliant.



    


    
      
        is_standard_method?(method)

      


        Checks if a method is a standard SIP method.



    


    
      
        max_forwards_zero?(value)

      


        Checks if a Max-Forwards header value has reached zero.



    


    
      
        method_set_from_allow_string(allow_string)

      


        Creates a method set from an Allow header string.



    


    
      
        method_set_to_allow_string(method_set)

      


        Formats a method set as a string for the Allow header.



    


    
      
        method_to_string(method)

      


        Converts a method to its string representation.



    


    
      
        new_accept(type, subtype, parameters \\ %{}, q_value \\ nil)

      


        Creates a new Accept header.



    


    
      
        new_allow(methods)

      


        Creates a new Allow header.



    


    
      
        new_contact(uri, display_name \\ nil, parameters \\ %{})

      


        Creates a new Contact header.



    


    
      
        new_cseq(number, method)

      


        Creates a new CSeq header.



    


    
      
        new_dialog_id(call_id, local_tag, remote_tag \\ nil, direction \\ :uac)

      


        Creates a dialog ID with explicit components.



    


    
      
        new_event(event, parameters \\ %{})

      


        Creates a new Event header.



    


    
      
        new_expires(seconds)

      


        Creates a new Expires header.



    


    
      
        new_from(uri, display_name \\ nil, parameters \\ %{})

      


        Creates a new From header.



    


    
      
        new_from_with_tag(uri, display_name \\ nil, parameters \\ %{})

      


        Creates a new From header with a randomly generated tag parameter.



    


    
      
        new_max_forwards(value)

      


        Creates a new Max-Forwards header with the specified value.



    


    
      
        new_method_set(methods \\ [])

      


        Creates a new method set.



    


    
      
        new_record_route(uri, display_name \\ nil, parameters \\ %{})

      


        Creates a new Record-Route header.



    


    
      
        new_refer_to(uri, display_name \\ nil, parameters \\ %{})

      


        Creates a new Refer-To header.



    


    
      
        new_route(uri, display_name \\ nil, parameters \\ %{})

      


        Creates a new Route header.



    


    
      
        new_subject(value)

      


        Creates a new Subject header.



    


    
      
        new_subscription_state(state, parameters \\ %{})

      


        Creates a new Subscription-State header.



    


    
      
        new_supported(options)

      


        Creates a new Supported header.



    


    
      
        new_to(uri, display_name \\ nil, parameters \\ %{})

      


        Creates a new To header.



    


    
      
        new_to_with_tag(uri, display_name \\ nil, tag)

      


        Creates a new To header with a tag parameter.



    


    
      
        new_via(host, transport \\ "udp", port \\ nil, parameters \\ %{})

      


        Creates a new Via header.



    


    
      
        new_via_with_branch(host, transport \\ "udp", port \\ nil, parameters \\ %{})

      


        Creates a new Via header with a randomly generated branch parameter.



    


    
      
        parse_accept(value)

      


        Parses an Accept header value.



    


    
      
        parse_allow(value)

      


        Parses an Allow header value.



    


    
      
        parse_call_id(value)

      


        Parses a Call-ID header value.



    


    
      
        parse_contact(value)

      


        Parses a Contact header value.



    


    
      
        parse_content_length(value)

      


        Parses a Content-Length header value.



    


    
      
        parse_content_type(value)

      


        Parses a Content-Type header value.



    


    
      
        parse_cseq(value)

      


        Parses a CSeq header value.



    


    
      
        parse_event(value)

      


        Parses an Event header value.



    


    
      
        parse_expires(value)

      


        Parses an Expires header value.



    


    
      
        parse_from(value)

      


        Parses a From header value.



    


    
      
        parse_max_forwards(value)

      


        Parses a Max-Forwards header value.



    


    
      
        parse_method(method_str)

      


        Parses a method from a string.



    


    
      
        parse_method!(method_str)

      


        Parses a method from a string, raising on error.



    


    
      
        parse_record_route(value)

      


        Parses a Record-Route header value.



    


    
      
        parse_record_route_list(value)

      


        Parses a list of Record-Route headers.



    


    
      
        parse_refer_to(value)

      


        Parses a Refer-To header value.



    


    
      
        parse_refer_to_replaces(refer_to)

      


        Parses the Replaces parameter into its components.



    


    
      
        parse_route(value)

      


        Parses a Route header value.



    


    
      
        parse_route_list(value)

      


        Parses a list of Route headers.



    


    
      
        parse_subject(value)

      


        Parses a Subject header value.



    


    
      
        parse_subscription_state(value)

      


        Parses a Subscription-State header value.



    


    
      
        parse_supported(value)

      


        Parses a Supported header value.



    


    
      
        parse_to(value)

      


        Parses a To header value.



    


    
      
        parse_via(value)

      


        Parses a Via header value.



    


    
      
        peer_dialog_id(dialog_id)

      


        Creates a peer dialog ID by swapping local and remote tags.



    


    
      
        refer_to_replaces(refer_to)

      


        Gets the Replaces parameter from the Refer-To header.



    


    
      
        refer_to_uri_headers(refer_to)

      


        Extracts URI headers from a Refer-To header.



    


    
      
        refer_to_uri_parameters(refer_to)

      


        Extracts URI parameters from a Refer-To header.



    


    
      
        remaining_seconds(expires_time, reference_time \\ DateTime.utc_now())

      


        Calculates the remaining time in seconds until expiration.



    


    
      
        remove_allow_method(methods, method)

      


        Removes a method from the Allow header.



    


    
      
        remove_supported_option(options, option)

      


        Removes an option from the Supported header.



    


    
      
        sdp_accept()

      


        Creates a new Accept header for application/sdp.



    


    
      
        set_event_parameter(event, key, value)

      


        Sets a parameter in an Event header.



    


    
      
        set_subscription_state_expires(expires, subscription_state)

      


        Sets the expires parameter in a Subscription-State header.



    


    
      
        set_subscription_state_reason(reason, subscription_state)

      


        Sets the reason parameter in a Subscription-State header.



    


    
      
        standard_allow()

      


        Creates a standard set of common SIP methods.



    


    
      
        standard_method_set()

      


        Creates a method set containing all standard SIP methods.



    


    
      
        standard_methods()

      


        Returns all standard SIP methods.



    


    
      
        subscription_state_terminated?(subscription_state)

      


        Checks if a Subscription-State is terminated.



    


    
      
        supports?(options, option)

      


        Checks if a specific option is supported.



    


    
      
        wildcard_contact()

      


        Creates a wildcard Contact header (*).



    





      


      
        Functions

        


  
    
      
    
    
      add_allow_method(methods, method)



    

  


  

Adds a method to the Allow header.

  



  
    
      
    
    
      add_supported_option(options, option)



    

  


  

Adds an option to the Supported header.

  



  
    
      
    
    
      all_accept()



    

  


  

Creates a new Accept header for all media types (/).

  



  
    
      
    
    
      allows?(methods, method)



    

  


  

Checks if a specific method is allowed.

  



  
    
      
    
    
      calculate_content_length(body)



    

  


  

Calculates the Content-Length for a given body.

  



    

  
    
      
    
    
      calculate_expiry(seconds, reference_time \\ DateTime.utc_now())



    

  


  

Calculates an expiration DateTime from a duration in seconds.

  



  
    
      
    
    
      content_type_media_type(content_type)



    

  


  

Extracts the media type from a Content-Type header value.

  



  
    
      
    
    
      content_type_parameters(content_type)



    

  


  

Extracts parameters from a Content-Type header value.

  



  
    
      
    
    
      create_content_length(body)



    

  


  

Creates a Content-Length header value for a given body.

  



    

  
    
      
    
    
      create_content_type(media_type, parameters \\ %{})



    

  


  

Creates a Content-Type header value with parameters.

  



  
    
      
    
    
      decrement_max_forwards(value)



    

  


  

Decrements a Max-Forwards header value.

  



  
    
      
    
    
      default_expires()



    

  


  

Creates a default Expires header with a value of 3600 seconds (1 hour).

  



  
    
      
    
    
      default_max_forwards()



    

  


  

Creates a new Max-Forwards header with the default value of 70.

  



  
    
      
    
    
      dialog_id_from_message(message)



    

  


  

Creates a dialog ID from a SIP message.
See Parrot.Sip.DialogId.from_message/1.

  



  
    
      
    
    
      dialog_ids_match?(dialog_id1, dialog_id2)



    

  


  

Compares two dialog IDs to determine if they match.
See Parrot.Sip.DialogId.match?/2.

  



  
    
      
    
    
      dialog_method_set()



    

  


  

Creates a method set containing the basic dialog methods.
See Parrot.Sip.MethodSet.dialog_methods/0.

  



  
    
      
    
    
      ensure_rfc3261_branch_compliance(branch)



    

  


  

Ensures a branch parameter is RFC 3261 compliant.
See Parrot.Sip.Branch.ensure_rfc3261_compliance/1.

  



    

  
    
      
    
    
      expires_expired?(expires_time, reference_time \\ DateTime.utc_now())



    

  


  

Checks if an Expires value has expired based on a reference time.

  



  
    
      
    
    
      format_accept(accept)



    

  


  

Formats an Accept header as a string.

  



  
    
      
    
    
      format_allow(methods)



    

  


  

Formats an Allow header as a string.

  



  
    
      
    
    
      format_call_id(call_id)



    

  


  

Formats a Call-ID header value.

  



  
    
      
    
    
      format_contact(contact)



    

  


  

Formats a Contact header as a string.

  



  
    
      
    
    
      format_content_length(content_length)



    

  


  

Formats a Content-Length header value.

  



  
    
      
    
    
      format_content_type(content_type)



    

  


  

Formats a Content-Type header value.

  



  
    
      
    
    
      format_cseq(cseq)



    

  


  

Formats a CSeq header as a string.

  



  
    
      
    
    
      format_event(event)



    

  


  

Formats an Event header as a string.

  



  
    
      
    
    
      format_expires(value)



    

  


  

Formats an Expires header as a string.

  



  
    
      
    
    
      format_max_forwards(value)



    

  


  

Formats a Max-Forwards header value.

  



  
    
      
    
    
      format_record_route(record_route)



    

  


  

Formats a Record-Route header as a string.

  



  
    
      
    
    
      format_record_route_list(record_routes)



    

  


  

Formats a list of Record-Route headers as a string.

  



  
    
      
    
    
      format_refer_to(refer_to)



    

  


  

Formats a Refer-To header as a string.

  



  
    
      
    
    
      format_route(route)



    

  


  

Formats a Route header as a string.

  



  
    
      
    
    
      format_route_list(routes)



    

  


  

Formats a list of Route headers as a string.

  



  
    
      
    
    
      format_subject(subject)



    

  


  

Formats a Subject header as a string.

  



  
    
      
    
    
      format_subscription_state(subscription_state)



    

  


  

Formats a Subscription-State header as a string.

  



  
    
      
    
    
      format_supported(options)



    

  


  

Formats a Supported header as a string.

  



  
    
      
    
    
      format_to(to)



    

  


  

Formats a To header as a string.

  



  
    
      
    
    
      format_via(via)



    

  


  

Formats a Via header as a string.

  



  
    
      
    
    
      generate_branch()



    

  


  

Generates a unique branch parameter for a Via header.

  



  
    
      
    
    
      generate_branch_for_message(method, request_uri, from_tag, to_tag, call_id)



    

  


  

Generates a branch parameter for a message with specific properties.
See Parrot.Sip.Branch.generate_for_message/5.

  



  
    
      
    
    
      generate_call_id()



    

  


  

Generates a unique Call-ID with a default host.

  



  
    
      
    
    
      generate_call_id(host)



    

  


  

Generates a unique Call-ID with a specified host.

  



  
    
      
    
    
      generate_tag()



    

  


  

Generates a unique tag parameter.

  



  
    
      
    
    
      get_event_parameter(event, key)



    

  


  

Gets a parameter from an Event header.

  



  
    
      
    
    
      is_dialog_complete?(dialog_id)



    

  


  

Checks if a dialog ID is complete.
See Parrot.Sip.DialogId.is_complete?/1.

  



  
    
      
    
    
      is_rfc3261_compliant_branch?(branch)



    

  


  

Checks if a branch parameter is RFC 3261 compliant.
See Parrot.Sip.Branch.is_rfc3261_compliant?/1.

  



  
    
      
    
    
      is_standard_method?(method)



    

  


  

Checks if a method is a standard SIP method.
See Parrot.Sip.Method.is_standard?/1.

  



  
    
      
    
    
      max_forwards_zero?(value)



    

  


  

Checks if a Max-Forwards header value has reached zero.

  



  
    
      
    
    
      method_set_from_allow_string(allow_string)



    

  


  

Creates a method set from an Allow header string.
See Parrot.Sip.MethodSet.from_allow_string/1.

  



  
    
      
    
    
      method_set_to_allow_string(method_set)



    

  


  

Formats a method set as a string for the Allow header.
See Parrot.Sip.MethodSet.to_allow_string/1.

  



  
    
      
    
    
      method_to_string(method)



    

  


  

Converts a method to its string representation.
See Parrot.Sip.Method.to_string/1.

  



    

    

  
    
      
    
    
      new_accept(type, subtype, parameters \\ %{}, q_value \\ nil)



    

  


  

Creates a new Accept header.

  



  
    
      
    
    
      new_allow(methods)



    

  


  

Creates a new Allow header.

  



    

    

  
    
      
    
    
      new_contact(uri, display_name \\ nil, parameters \\ %{})



    

  


  

Creates a new Contact header.

  



  
    
      
    
    
      new_cseq(number, method)



    

  


  

Creates a new CSeq header.

  



    

    

  
    
      
    
    
      new_dialog_id(call_id, local_tag, remote_tag \\ nil, direction \\ :uac)



    

  


  

Creates a dialog ID with explicit components.
See Parrot.Sip.DialogId.new/4.

  



    

  
    
      
    
    
      new_event(event, parameters \\ %{})



    

  


  

Creates a new Event header.

  



  
    
      
    
    
      new_expires(seconds)



    

  


  

Creates a new Expires header.

  



    

    

  
    
      
    
    
      new_from(uri, display_name \\ nil, parameters \\ %{})



    

  


  

Creates a new From header.

  



    

    

  
    
      
    
    
      new_from_with_tag(uri, display_name \\ nil, parameters \\ %{})



    

  


  

Creates a new From header with a randomly generated tag parameter.

  



  
    
      
    
    
      new_max_forwards(value)



    

  


  

Creates a new Max-Forwards header with the specified value.

  



    

  
    
      
    
    
      new_method_set(methods \\ [])



    

  


  

Creates a new method set.
See Parrot.Sip.MethodSet.new/0 and Parrot.Sip.MethodSet.new/1.

  



    

    

  
    
      
    
    
      new_record_route(uri, display_name \\ nil, parameters \\ %{})



    

  


  

Creates a new Record-Route header.

  



    

    

  
    
      
    
    
      new_refer_to(uri, display_name \\ nil, parameters \\ %{})



    

  


  

Creates a new Refer-To header.

  



    

    

  
    
      
    
    
      new_route(uri, display_name \\ nil, parameters \\ %{})



    

  


  

Creates a new Route header.

  



  
    
      
    
    
      new_subject(value)



    

  


  

Creates a new Subject header.

  



    

  
    
      
    
    
      new_subscription_state(state, parameters \\ %{})



    

  


  

Creates a new Subscription-State header.

  



  
    
      
    
    
      new_supported(options)



    

  


  

Creates a new Supported header.

  



    

    

  
    
      
    
    
      new_to(uri, display_name \\ nil, parameters \\ %{})



    

  


  

Creates a new To header.

  



    

  
    
      
    
    
      new_to_with_tag(uri, display_name \\ nil, tag)



    

  


  

Creates a new To header with a tag parameter.

  



    

    

    

  
    
      
    
    
      new_via(host, transport \\ "udp", port \\ nil, parameters \\ %{})



    

  


  

Creates a new Via header.

  



    

    

    

  
    
      
    
    
      new_via_with_branch(host, transport \\ "udp", port \\ nil, parameters \\ %{})



    

  


  

Creates a new Via header with a randomly generated branch parameter.

  



  
    
      
    
    
      parse_accept(value)



    

  


  

Parses an Accept header value.

  



  
    
      
    
    
      parse_allow(value)



    

  


  

Parses an Allow header value.

  



  
    
      
    
    
      parse_call_id(value)



    

  


  

Parses a Call-ID header value.

  



  
    
      
    
    
      parse_contact(value)



    

  


  

Parses a Contact header value.

  



  
    
      
    
    
      parse_content_length(value)



    

  


  

Parses a Content-Length header value.

  



  
    
      
    
    
      parse_content_type(value)



    

  


  

Parses a Content-Type header value.

  



  
    
      
    
    
      parse_cseq(value)



    

  


  

Parses a CSeq header value.

  



  
    
      
    
    
      parse_event(value)



    

  


  

Parses an Event header value.

  



  
    
      
    
    
      parse_expires(value)



    

  


  

Parses an Expires header value.

  



  
    
      
    
    
      parse_from(value)



    

  


  

Parses a From header value.

  



  
    
      
    
    
      parse_max_forwards(value)



    

  


  

Parses a Max-Forwards header value.

  



  
    
      
    
    
      parse_method(method_str)



    

  


  

Parses a method from a string.
See Parrot.Sip.Method.parse/1.

  



  
    
      
    
    
      parse_method!(method_str)



    

  


  

Parses a method from a string, raising on error.
See Parrot.Sip.Method.parse!/1.

  



  
    
      
    
    
      parse_record_route(value)



    

  


  

Parses a Record-Route header value.

  



  
    
      
    
    
      parse_record_route_list(value)



    

  


  

Parses a list of Record-Route headers.

  



  
    
      
    
    
      parse_refer_to(value)



    

  


  

Parses a Refer-To header value.

  



  
    
      
    
    
      parse_refer_to_replaces(refer_to)



    

  


  

Parses the Replaces parameter into its components.

  



  
    
      
    
    
      parse_route(value)



    

  


  

Parses a Route header value.

  



  
    
      
    
    
      parse_route_list(value)



    

  


  

Parses a list of Route headers.

  



  
    
      
    
    
      parse_subject(value)



    

  


  

Parses a Subject header value.

  



  
    
      
    
    
      parse_subscription_state(value)



    

  


  

Parses a Subscription-State header value.

  



  
    
      
    
    
      parse_supported(value)



    

  


  

Parses a Supported header value.

  



  
    
      
    
    
      parse_to(value)



    

  


  

Parses a To header value.

  



  
    
      
    
    
      parse_via(value)



    

  


  

Parses a Via header value.

  



  
    
      
    
    
      peer_dialog_id(dialog_id)



    

  


  

Creates a peer dialog ID by swapping local and remote tags.
See Parrot.Sip.DialogId.peer_dialog_id/1.

  



  
    
      
    
    
      refer_to_replaces(refer_to)



    

  


  

Gets the Replaces parameter from the Refer-To header.

  



  
    
      
    
    
      refer_to_uri_headers(refer_to)



    

  


  

Extracts URI headers from a Refer-To header.

  



  
    
      
    
    
      refer_to_uri_parameters(refer_to)



    

  


  

Extracts URI parameters from a Refer-To header.

  



    

  
    
      
    
    
      remaining_seconds(expires_time, reference_time \\ DateTime.utc_now())



    

  


  

Calculates the remaining time in seconds until expiration.

  



  
    
      
    
    
      remove_allow_method(methods, method)



    

  


  

Removes a method from the Allow header.

  



  
    
      
    
    
      remove_supported_option(options, option)



    

  


  

Removes an option from the Supported header.

  



  
    
      
    
    
      sdp_accept()



    

  


  

Creates a new Accept header for application/sdp.

  



  
    
      
    
    
      set_event_parameter(event, key, value)



    

  


  

Sets a parameter in an Event header.

  



  
    
      
    
    
      set_subscription_state_expires(expires, subscription_state)



    

  


  

Sets the expires parameter in a Subscription-State header.

  



  
    
      
    
    
      set_subscription_state_reason(reason, subscription_state)



    

  


  

Sets the reason parameter in a Subscription-State header.

  



  
    
      
    
    
      standard_allow()



    

  


  

Creates a standard set of common SIP methods.

  



  
    
      
    
    
      standard_method_set()



    

  


  

Creates a method set containing all standard SIP methods.
See Parrot.Sip.MethodSet.standard_methods/0.

  



  
    
      
    
    
      standard_methods()



    

  


  

Returns all standard SIP methods.
See Parrot.Sip.Method.standard_methods/0.

  



  
    
      
    
    
      subscription_state_terminated?(subscription_state)



    

  


  

Checks if a Subscription-State is terminated.

  



  
    
      
    
    
      supports?(options, option)



    

  


  

Checks if a specific option is supported.

  



  
    
      
    
    
      wildcard_contact()



    

  


  

Creates a wildcard Contact header (*).

  


        

      


  

  
    
    Parrot.Sip.MessageHelper - Parrot Platform v0.0.1-alpha.2
    
    

    


  
  

    
Parrot.Sip.MessageHelper 
    



      
Helper functions for manipulating SIP messages.
This module provides a set of utility functions for common SIP message operations
that aren't directly related to serialization or deserialization. These include:
	Via header manipulation for NAT traversal
	Route set management
	Dialog-related header handling
	Multipart body handling

References:
	RFC 3261 Section 18.2.1: Sending Responses
	RFC 3261 Section 18.2.2: Sending Requests
	RFC 3261 Section 12: Dialogs
	RFC 3581: An Extension to SIP for Symmetric Response Routing


      


      
        Summary


  
    Functions
  


    
      
        add_record_route(message, record_route)

      


        Builds a route set from Record-Route headers in a message.



    


    
      
        add_route_header(message, route, prepend \\ true)

      


        Adds a Route header to a message.



    


    
      
        apply_nat_handling(message, map)

      


        Applies NAT traversal handling to a message based on source information.



    


    
      
        extract_multipart_part(message, content_type)

      


        Extracts a specific part from a multipart message body based on content type.



    


    
      
        remove_top_via(message)

      


        Removes the top Via header from a message.



    


    
      
        set_received_parameter(message, ip_address)

      


        Adds or updates the 'received' parameter in the top Via header.



    


    
      
        set_rport_parameter(message, port)

      


        Adds or updates the 'rport' parameter in the top Via header.



    


    
      
        symmetric_response_routing(request, response)

      


        Ensures a response uses the same path as the request for symmetric routing.



    





      


      
        Functions

        


  
    
      
    
    
      add_record_route(message, record_route)



    

  


  

      

          @spec add_record_route(Parrot.Sip.Message.t(), String.t()) :: Parrot.Sip.Message.t()


      


Builds a route set from Record-Route headers in a message.
This is used in dialog creation to establish the route set
according to RFC 3261 Section 12.1.1.
Parameters
	message - A Parrot.Sip.Message struct

Returns
	List of route URIs or nil if no Record-Route headers are present

Parameters
	message - A Parrot.Sip.Message struct.
	record_route - A %Parrot.Sip.Headers.RecordRoute{} struct to add.

Returns
	An updated Parrot.Sip.Message with the new Record-Route header prepended.

Examples
iex> rr = "<sip:proxy.biloxi.com;lr>"
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> updated = Parrot.Sip.MessageHelper.add_record_route(message, rr)
iex> length(Parrot.Sip.Message.get_headers(updated, "record-route"))

  



    

  
    
      
    
    
      add_route_header(message, route, prepend \\ true)



    

  


  

      

          @spec add_route_header(Parrot.Sip.Message.t(), String.t(), boolean()) ::
  Parrot.Sip.Message.t()


      


Adds a Route header to a message.
Used when sending requests through a specific path, such as
when using a route set from a dialog or when routing through
specific proxies.
Parameters
	message - A Parrot.Sip.Message struct
	route_uri - URI to add as a Route header
	prepend - Whether to add the Route at the beginning or end (default: true)

Returns
	The updated message with the Route header added

Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> updated = Parrot.Sip.MessageHelper.add_route_header(message, "<sip:proxy.biloxi.com;lr>")
iex> Parrot.Sip.Message.get_header(updated, "route")
["<sip:proxy.biloxi.com;lr>"]

iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> message = Parrot.Sip.Message.set_header(message, "route", "<sip:proxy1.atlanta.com;lr>")
iex> updated = Parrot.Sip.MessageHelper.add_route_header(message, "<sip:proxy2.biloxi.com;lr>")
iex> Parrot.Sip.Message.get_header(updated, "route")
["<sip:proxy2.biloxi.com;lr>", "<sip:proxy1.atlanta.com;lr>"]

iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> message = Parrot.Sip.Message.set_header(message, "route", "<sip:proxy1.atlanta.com;lr>")
iex> updated = Parrot.Sip.MessageHelper.add_route_header(message, "<sip:proxy2.biloxi.com;lr>", false)
iex> Parrot.Sip.Message.get_header(updated, "route")
["<sip:proxy1.atlanta.com;lr>", "<sip:proxy2.biloxi.com;lr>"]

  



  
    
      
    
    
      apply_nat_handling(message, map)



    

  


  

      

          @spec apply_nat_handling(Parrot.Sip.Message.t(), map()) :: Parrot.Sip.Message.t()


      


Applies NAT traversal handling to a message based on source information.
This function handles both the 'received' and 'rport' parameters,
which are used for symmetric response routing through NATs.
Parameters
	message - A Parrot.Sip.Message struct
	source_info - Map containing source information with host and port

Returns
	The updated message with NAT handling applied

Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> via = Parrot.Sip.Headers.Via.parse("SIP/2.0/UDP client.atlanta.com:5060;branch=z9hG4bK74bf9;rport")
iex> message = Parrot.Sip.Message.set_header(message, "via", via)
iex> source_info = %{host: "192.168.1.100", port: 12345}
iex> updated = Parrot.Sip.MessageHelper.apply_nat_handling(message, source_info)
iex> Parrot.Sip.Message.get_header(updated, "via")
%Parrot.Sip.Headers.Via{
  port: 5060,
  version: "2.0",
  protocol: "SIP",
  host: "client.atlanta.com",
  parameters: %{"branch" => "z9hG4bK74bf9", "received" => "192.168.1.100", "rport" => "12345"},
  transport: :udp,
  host_type: :hostname
}

  



  
    
      
    
    
      extract_multipart_part(message, content_type)



    

  


  

      

          @spec extract_multipart_part(Parrot.Sip.Message.t(), String.t()) ::
  {:ok, map()} | {:error, String.t()}


      


Extracts a specific part from a multipart message body based on content type.
Parameters
	message - A Parrot.Sip.Message struct with a multipart body
	content_type - The content type to extract, e.g., "application/sdp"

Returns
	{:ok, part} - The extracted part as a map with :headers and :body fields
	{:error, reason} - Error if part not found or message doesn't have multipart parts


  



  
    
      
    
    
      remove_top_via(message)



    

  


  

      

          @spec remove_top_via(Parrot.Sip.Message.t()) :: Parrot.Sip.Message.t()


      


Removes the top Via header from a message.
This is used when forwarding responses, as each server
in the response path removes the top Via header before
forwarding the response.
Parameters
	message - A Parrot.Sip.Message struct

Returns
	The updated message with the top Via header removed

Examples
iex> message = Parrot.Sip.Message.new_response(200, "OK")
iex> message = Parrot.Sip.Message.set_header(message, "via", ["SIP/2.0/UDP proxy.biloxi.com:5060;branch=z9hG4bK74bf9", "SIP/2.0/UDP client.atlanta.com:5060;branch=z9hG4bK74bf9"])
iex> updated = Parrot.Sip.MessageHelper.remove_top_via(message)
iex> Parrot.Sip.Message.get_header(updated, "via")
[
  %Parrot.Sip.Headers.Via{
    port: 5060,
    version: "2.0",
    protocol: "SIP",
    host: "client.atlanta.com",
    parameters: %{"branch" => "z9hG4bK74bf9"},
    transport: :udp,
    host_type: :hostname
  }
]

  



  
    
      
    
    
      set_received_parameter(message, ip_address)



    

  


  

      

          @spec set_received_parameter(Parrot.Sip.Message.t(), String.t()) ::
  Parrot.Sip.Message.t()


      


Adds or updates the 'received' parameter in the top Via header.
This is used for NAT traversal as described in RFC 3261 Section 18.2.1,
where a server receiving a request through a NAT should record the source
IP address in the 'received' parameter of the top Via header.
Parameters
	message - A Parrot.Sip.Message struct
	ip_address - IP address to set as the 'received' parameter

Returns
	The updated message with the 'received' parameter in the top Via

Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> message = Parrot.Sip.Message.set_header(message, "via", "SIP/2.0/UDP client.atlanta.com:5060;branch=z9hG4bK74bf9")
iex> updated = Parrot.Sip.MessageHelper.set_received_parameter(message, "192.168.1.1")
iex> Parrot.Sip.Message.get_header(updated, "via")
%Parrot.Sip.Headers.Via{
  port: 5060,
  version: "2.0",
  protocol: "SIP",
  host: "client.atlanta.com",
  parameters: %{"branch" => "z9hG4bK74bf9", "received" => "192.168.1.1"},
  transport: :udp,
  host_type: :hostname
}

  



  
    
      
    
    
      set_rport_parameter(message, port)



    

  


  

      

          @spec set_rport_parameter(Parrot.Sip.Message.t(), non_neg_integer()) ::
  Parrot.Sip.Message.t()


      


Adds or updates the 'rport' parameter in the top Via header.
Used for symmetric response routing as described in RFC 3581,
where a server records the source port in the 'rport' parameter
of the top Via header when a client includes an empty 'rport'
parameter in its request.
Parameters
	message - A Parrot.Sip.Message struct
	port - Port number to set as the 'rport' parameter

Returns
	The updated message with the 'rport' parameter in the top Via

Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> message = Parrot.Sip.Message.set_header(message, "via", "SIP/2.0/UDP client.atlanta.com:5060;branch=z9hG4bK74bf9;rport")
iex> updated = Parrot.Sip.MessageHelper.set_rport_parameter(message, 12345)
iex> Parrot.Sip.Message.get_header(updated, "via")
%Parrot.Sip.Headers.Via{
  port: 5060,
  version: "2.0",
  protocol: "SIP",
  host: "client.atlanta.com",
  parameters: %{"branch" => "z9hG4bK74bf9", "rport" => "12345"},
  transport: :udp,
  host_type: :hostname
}

  



  
    
      
    
    
      symmetric_response_routing(request, response)



    

  


  

      

          @spec symmetric_response_routing(Parrot.Sip.Message.t(), Parrot.Sip.Message.t()) ::
  Parrot.Sip.Message.t()


      


Ensures a response uses the same path as the request for symmetric routing.
This implements symmetric response routing according to RFC 3581.
When generating a response to a request, the response should be
sent to the source of the request if the topmost Via has a 'received'
parameter and/or an 'rport' parameter with a value.
Parameters
	request - The original request Message struct
	response - The response Message struct

Returns
	The updated response with routing information from the request

Examples
iex> request = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> request = Parrot.Sip.Message.set_header(request, "via", "SIP/2.0/UDP client.atlanta.com:5060;branch=z9hG4bK74bf9;received=192.168.1.100;rport=12345")
iex> response = Parrot.Sip.Message.new_response(200, "OK")
iex> response = Parrot.Sip.MessageHelper.symmetric_response_routing(request, response)
iex> response.source.host
"192.168.1.100"
iex> response.source.port
12345
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Parrot.Sip.Method 
    



      
Module for working with SIP methods as defined in RFC 3261 and extensions.
SIP methods indicate the purpose of a SIP request. This module provides
functions for handling standard SIP methods and custom method names.
References:
	RFC 3261 Section 7.1: SIP Methods
	RFC 3261 Section 8.1: UAC Behavior
	RFC 3261 Section 20.1: Method Parameter
	RFC 6665: SIP-Specific Event Notification (SUBSCRIBE, NOTIFY)
	RFC 3515: The SIP Refer Method
	RFC 3311: The SIP UPDATE Method
	RFC 3903: SIP Extension for Event State Publication (PUBLISH)
	RFC 3428: SIP Extension for Instant Messaging (MESSAGE)
	RFC 4028: Session Timers in SIP (INFO)


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        allows_body?(method)

      


        Checks if a method is allowed to have a body.



    


    
      
        can_cancel?(arg1)

      


        Checks if a method can be canceled.



    


    
      
        creates_dialog?(arg1)

      


        Checks if a method establishes a dialog.



    


    
      
        is_standard?(method)

      


        Checks if a method is a standard SIP method.



    


    
      
        parse(method_str)

      


        Converts a string to a method atom. For standard methods, returns a
lowercase atom. For custom methods, returns an uppercase atom.



    


    
      
        parse!(method_str)

      


        Same as parse/1 but raises an error for invalid methods.



    


    
      
        requires_contact?(arg1)

      


        Checks if a method requires Contact header.



    


    
      
        standard_methods()

      


        Returns a list of all standard SIP methods.



    


    
      
        to_string(method)

      


        Converts a method to its string representation.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: atom()


      



  


        

      

      
        Functions

        


  
    
      
    
    
      allows_body?(method)



    

  


  

      

          @spec allows_body?(atom()) :: boolean()


      


Checks if a method is allowed to have a body.
Examples
iex> Parrot.Sip.Method.allows_body?(:invite)
true

iex> Parrot.Sip.Method.allows_body?(:ack)
true

  



  
    
      
    
    
      can_cancel?(arg1)



    

  


  

      

          @spec can_cancel?(atom()) :: boolean()


      


Checks if a method can be canceled.
Examples
iex> Parrot.Sip.Method.can_cancel?(:invite)
true

iex> Parrot.Sip.Method.can_cancel?(:ack)
false

  



  
    
      
    
    
      creates_dialog?(arg1)



    

  


  

      

          @spec creates_dialog?(atom()) :: boolean()


      


Checks if a method establishes a dialog.
Examples
iex> Parrot.Sip.Method.creates_dialog?(:invite)
true

iex> Parrot.Sip.Method.creates_dialog?(:register)
false

  



  
    
      
    
    
      is_standard?(method)



    

  


  

      

          @spec is_standard?(atom()) :: boolean()


      


Checks if a method is a standard SIP method.
Examples
iex> Parrot.Sip.Method.is_standard?(:invite)
true

iex> Parrot.Sip.Method.is_standard?(:custom)
false

  



  
    
      
    
    
      parse(method_str)



    

  


  

      

          @spec parse(String.t()) :: {:ok, atom()} | {:error, atom()}


      


Converts a string to a method atom. For standard methods, returns a
lowercase atom. For custom methods, returns an uppercase atom.
Examples
iex> Parrot.Sip.Method.parse("INVITE")
{:ok, :invite}

iex> Parrot.Sip.Method.parse("CUSTOM")
{:ok, :CUSTOM}

iex> Parrot.Sip.Method.parse(123)
{:error, :invalid_method}

  



  
    
      
    
    
      parse!(method_str)



    

  


  

      

          @spec parse!(String.t()) :: atom()


      


Same as parse/1 but raises an error for invalid methods.
Examples
iex> Parrot.Sip.Method.parse!("INVITE")
:invite

iex> Parrot.Sip.Method.parse!("CUSTOM")
:CUSTOM

  



  
    
      
    
    
      requires_contact?(arg1)



    

  


  

      

          @spec requires_contact?(atom()) :: boolean()


      


Checks if a method requires Contact header.
Examples
iex> Parrot.Sip.Method.requires_contact?(:invite)
true

iex> Parrot.Sip.Method.requires_contact?(:options)
false

  



  
    
      
    
    
      standard_methods()



    

  


  

      

          @spec standard_methods() :: [atom()]


      


Returns a list of all standard SIP methods.
Examples
iex> Parrot.Sip.Method.standard_methods()
[:ack, :bye, :cancel, :info, :invite, :message, :notify, :options, :prack, :publish, :refer, :register, :subscribe, :update]

  



  
    
      
    
    
      to_string(method)



    

  


  

      

          @spec to_string(atom()) :: String.t()


      


Converts a method to its string representation.
Examples
iex> Parrot.Sip.Method.to_string(:invite)
"INVITE"

iex> Parrot.Sip.Method.to_string(:CUSTOM)
"CUSTOM"
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A set implementation for SIP methods.
This module provides functionality for working with sets of SIP methods
with efficient operations for checking method membership, combining sets,
and manipulating sets of methods.
The implementation is based on MapSet for efficiency, with specialized
handling for SIP methods.
References:
	RFC 3261 Section 7.1: SIP Methods
	RFC 3261 Section 8.2.2: OPTIONS
	RFC 3261 Section 20.5: Allow Header Field


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        delete(set, method)

      


        Removes a method from the method set.



    


    
      
        dialog_methods()

      


        Creates a method set containing the basic dialog methods (INVITE, ACK, BYE).



    


    
      
        difference(set1, set2)

      


        Returns the difference of two method sets.



    


    
      
        from_allow_string(allow_string)

      


        Creates a method set from an Allow header string.



    


    
      
        intersection(set1, set2)

      


        Returns the intersection of two method sets.



    


    
      
        member?(set, method)

      


        Checks if a method is a member of the method set.



    


    
      
        new()

      


        Creates a new empty method set.



    


    
      
        new(methods)

      


        Creates a method set from a list of methods.



    


    
      
        put(set, method)

      


        Adds a method to the method set.



    


    
      
        put_all(set, methods)

      


        Adds multiple methods to the method set.



    


    
      
        size(set)

      


        Returns the size of the method set.



    


    
      
        standard_methods()

      


        Creates a method set containing all standard SIP methods.



    


    
      
        to_allow_string(set)

      


        Formats a method set as a string for the Allow header.



    


    
      
        to_list(set)

      


        Converts a method set to a list.



    


    
      
        union(set1, set2)

      


        Returns the union of two method sets.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.MethodSet{methods: MapSet.t(Parrot.Sip.Method.t())}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      delete(set, method)



    

  


  

      

          @spec delete(t(), Parrot.Sip.Method.t() | String.t()) :: t()


      


Removes a method from the method set.
Examples
iex> set = Parrot.Sip.MethodSet.new([:invite, :ack, :bye])
iex> set = Parrot.Sip.MethodSet.delete(set, :ack)
iex> Parrot.Sip.MethodSet.member?(set, :ack)
false

iex> set = Parrot.Sip.MethodSet.new([:invite, :ack])
iex> set = Parrot.Sip.MethodSet.delete(set, "INVITE")
iex> Parrot.Sip.MethodSet.member?(set, :invite)
false

  



  
    
      
    
    
      dialog_methods()



    

  


  

      

          @spec dialog_methods() :: t()


      


Creates a method set containing the basic dialog methods (INVITE, ACK, BYE).
Examples
iex> set = Parrot.Sip.MethodSet.dialog_methods()
iex> Parrot.Sip.MethodSet.member?(set, :invite)
true
iex> Parrot.Sip.MethodSet.member?(set, :ack)
true
iex> Parrot.Sip.MethodSet.member?(set, :bye)
true
iex> Parrot.Sip.MethodSet.member?(set, :register)
false

  



  
    
      
    
    
      difference(set1, set2)



    

  


  

      

          @spec difference(t(), t()) :: t()


      


Returns the difference of two method sets.
Examples
iex> set1 = Parrot.Sip.MethodSet.new([:invite, :ack, :bye])
iex> set2 = Parrot.Sip.MethodSet.new([:bye, :cancel])
iex> set3 = Parrot.Sip.MethodSet.difference(set1, set2)
iex> Parrot.Sip.MethodSet.to_list(set3)
[:ack, :invite]

  



  
    
      
    
    
      from_allow_string(allow_string)



    

  


  

      

          @spec from_allow_string(String.t()) :: t()


      


Creates a method set from an Allow header string.
Examples
iex> set = Parrot.Sip.MethodSet.from_allow_string("INVITE, ACK, BYE")
iex> Parrot.Sip.MethodSet.to_list(set)
[:ack, :bye, :invite]

  



  
    
      
    
    
      intersection(set1, set2)



    

  


  

      

          @spec intersection(t(), t()) :: t()


      


Returns the intersection of two method sets.
Examples
iex> set1 = Parrot.Sip.MethodSet.new([:invite, :ack, :bye])
iex> set2 = Parrot.Sip.MethodSet.new([:bye, :cancel, :invite])
iex> set3 = Parrot.Sip.MethodSet.intersection(set1, set2)
iex> Parrot.Sip.MethodSet.to_list(set3)
[:bye, :invite]

  



  
    
      
    
    
      member?(set, method)



    

  


  

      

          @spec member?(t(), Parrot.Sip.Method.t() | String.t()) :: boolean()


      


Checks if a method is a member of the method set.
Examples
iex> set = Parrot.Sip.MethodSet.new([:invite, :ack])
iex> Parrot.Sip.MethodSet.member?(set, :invite)
true
iex> Parrot.Sip.MethodSet.member?(set, :bye)
false

iex> set = Parrot.Sip.MethodSet.new([:invite, :ack])
iex> Parrot.Sip.MethodSet.member?(set, "INVITE")
true

  



  
    
      
    
    
      new()



    

  


  

      

          @spec new() :: t()


      


Creates a new empty method set.
Examples
iex> Parrot.Sip.MethodSet.new()
#Parrot.Sip.MethodSet<[]>

  



  
    
      
    
    
      new(methods)



    

  


  

      

          @spec new([Parrot.Sip.Method.t() | String.t()]) :: t()


      


Creates a method set from a list of methods.
Examples
iex> Parrot.Sip.MethodSet.new([:invite, :ack, :bye])
#Parrot.Sip.MethodSet<[:ack, :bye, :invite]>

iex> Parrot.Sip.MethodSet.new(["INVITE", "ACK", "BYE"])
#Parrot.Sip.MethodSet<[:ack, :bye, :invite]>

  



  
    
      
    
    
      put(set, method)



    

  


  

      

          @spec put(t(), Parrot.Sip.Method.t() | String.t()) :: t()


      


Adds a method to the method set.
Examples
iex> set = Parrot.Sip.MethodSet.new([:invite])
iex> set = Parrot.Sip.MethodSet.put(set, :ack)
iex> Parrot.Sip.MethodSet.member?(set, :ack)
true

iex> set = Parrot.Sip.MethodSet.new()
iex> set = Parrot.Sip.MethodSet.put(set, "INVITE")
iex> Parrot.Sip.MethodSet.member?(set, :invite)
true

  



  
    
      
    
    
      put_all(set, methods)



    

  


  

      

          @spec put_all(t(), [Parrot.Sip.Method.t() | String.t()]) :: t()


      


Adds multiple methods to the method set.
Examples
iex> set = Parrot.Sip.MethodSet.new([:invite])
iex> set = Parrot.Sip.MethodSet.put_all(set, [:ack, :bye])
iex> Parrot.Sip.MethodSet.member?(set, :ack)
true
iex> Parrot.Sip.MethodSet.member?(set, :bye)
true

  



  
    
      
    
    
      size(set)



    

  


  

      

          @spec size(t()) :: non_neg_integer()


      


Returns the size of the method set.
Examples
iex> set = Parrot.Sip.MethodSet.new([:invite, :ack, :bye])
iex> Parrot.Sip.MethodSet.size(set)
3

  



  
    
      
    
    
      standard_methods()



    

  


  

      

          @spec standard_methods() :: t()


      


Creates a method set containing all standard SIP methods.
Examples
iex> set = Parrot.Sip.MethodSet.standard_methods()
iex> Enum.member?(set, :invite)
true
iex> Enum.member?(set, :options)
true

  



  
    
      
    
    
      to_allow_string(set)



    

  


  

      

          @spec to_allow_string(t()) :: String.t()


      


Formats a method set as a string for the Allow header.
Examples
iex> set = Parrot.Sip.MethodSet.new([:invite, :ack, :bye])
iex> Parrot.Sip.MethodSet.to_allow_string(set)
"INVITE, ACK, BYE"

  



  
    
      
    
    
      to_list(set)



    

  


  

      

          @spec to_list(t()) :: [Parrot.Sip.Method.t()]


      


Converts a method set to a list.
Examples
iex> set = Parrot.Sip.MethodSet.new([:invite, :ack, :bye])
iex> Parrot.Sip.MethodSet.to_list(set)
[:ack, :bye, :invite]

  



  
    
      
    
    
      union(set1, set2)



    

  


  

      

          @spec union(t(), t()) :: t()


      


Returns the union of two method sets.
Examples
iex> set1 = Parrot.Sip.MethodSet.new([:invite, :ack])
iex> set2 = Parrot.Sip.MethodSet.new([:bye, :cancel])
iex> set3 = Parrot.Sip.MethodSet.union(set1, set2)
iex> Parrot.Sip.MethodSet.to_list(set3)
[:ack, :bye, :cancel, :invite]
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SIP message parser using NimbleParsec.
This module provides the core functionality for parsing SIP messages
according to RFC 3261 and related specifications.

      


      
        Summary


  
    Functions
  


    
      
        parse(raw_message)

      


        Parse a SIP message from a binary string.



    


    
      
        parse_message(binary, opts \\ [])

      


        Parses the given binary as parse_message.



    


    
      
        validate_content_length(message)

      


    


    
      
        validate_content_length!(message)

      


    





      


      
        Functions

        


  
    
      
    
    
      parse(raw_message)



    

  


  

      

          @spec parse(binary()) :: {:ok, Parrot.Sip.Message.t()} | {:error, String.t()}


      


Parse a SIP message from a binary string.
Returns {:ok, message} or {:error, reason}.

  



    

  
    
      
    
    
      parse_message(binary, opts \\ [])



    

  


  

      

          @spec parse_message(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Parses the given binary as parse_message.
Returns {:ok, [token], rest, context, position, byte_offset} or
{:error, reason, rest, context, line, byte_offset} where position
describes the location of the parse_message (start position) as {line, offset_to_start_of_line}.
To column where the error occurred can be inferred from byte_offset - offset_to_start_of_line.
Options
	:byte_offset - the byte offset for the whole binary, defaults to 0
	:line - the line and the byte offset into that line, defaults to {1, byte_offset}
	:context - the initial context value. It will be converted to a map


  



  
    
      
    
    
      validate_content_length(message)



    

  


  


  



  
    
      
    
    
      validate_content_length!(message)



    

  


  


  


        

      


  

  
    
    Parrot.Sip.Sdp - Parrot Platform v0.0.1-alpha.2
    
    

    


  
  

    
Parrot.Sip.Sdp 
    



      
Simple SDP parser for extracting media information.
This is a basic implementation that extracts the essential
information needed for RTP media sessions.

      


      
        Summary


  
    Types
  


    
      
        media_description()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        get_audio_info(sdp)

      


        Extracts the first audio media description from SDP.



    


    
      
        parse(body)

      


        Parses an SDP body string.



    





      


      
        Types

        


  
    
      
    
    
      media_description()



    

  


  

      

          @type media_description() :: %{
  type: :audio | :video,
  port: non_neg_integer(),
  protocol: String.t(),
  formats: [String.t()],
  attributes: map()
}


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %{
  version: String.t(),
  origin: String.t(),
  session_name: String.t(),
  connection:
    %{network_type: String.t(), address_type: String.t(), address: String.t()}
    | nil,
  media: [media_description()]
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      get_audio_info(sdp)



    

  


  

      

          @spec get_audio_info(t()) ::
  {:ok, {String.t(), non_neg_integer(), [String.t()]}} | {:error, term()}


      


Extracts the first audio media description from SDP.
Returns {:ok, {ip, port, payload_types}} or {:error, reason}.

  



  
    
      
    
    
      parse(body)



    

  


  

      

          @spec parse(String.t()) :: {:ok, t()} | {:error, term()}


      


Parses an SDP body string.
Returns {:ok, sdp} on success or {:error, reason} on failure.
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Parrot.Sip.Serializer 
    



      
Handles serialization and deserialization of SIP messages.
This module provides functionality to:
	Encode SIP message structs into properly formatted SIP message strings for transmission
	Decode raw SIP message strings into structured Parrot.Sip.Message structs
	Prepare messages for specific transport types
	Handle multipart bodies and special header formats
	Create multipart bodies with different content types

All operations adhere to RFC 3261 specifications for SIP message formatting.
References:
	RFC 3261 Section 7: SIP Messages
	RFC 3261 Section 7.3: Header Format
	RFC 3261 Section 7.4: Content-Length Calculation
	RFC 3261 Section 7.5: Framing SIP Messages
	RFC 3261 Section 18: Transport
	RFC 2045: Multipart Internet Mail Extensions (MIME)
	RFC 3420: Internet Media Type message/sipfrag


      


      
        Summary


  
    Functions
  


    
      
        create_multipart_body(parts, opts \\ %{})

      


        Creates a multipart body from a list of parts.



    


    
      
        create_source_info(type, remote_host, remote_port, local_host, local_port)

      


        Creates a source info map for an incoming message.



    


    
      
        decode(raw_data, source \\ nil)

      


        Decodes a raw SIP message string into a Parrot.Sip.Message struct.



    


    
      
        encode(message, opts \\ %{})

      


        Encodes a SIP message struct into a raw SIP message string for transmission.



    


    
      
        extract_source(message)

      


        Extracts source information from a message.



    





      


      
        Functions

        


    

  
    
      
    
    
      create_multipart_body(parts, opts \\ %{})



    

  


  

      

          @spec create_multipart_body([map()], map()) :: {String.t(), String.t()}


      


Creates a multipart body from a list of parts.
Each part should be a map containing :content_type and :body fields.
This function generates a unique boundary if one is not provided and
constructs the multipart body according to MIME specifications.
Parameters
	parts - List of part maps, each with :content_type and :body fields
	opts - Options map:	:boundary - Optional custom boundary string
	:content_type - Optional content type (defaults to "multipart/mixed")



Returns
	{body, content_type} tuple with the assembled multipart body and full content-type header value

Examples
iex> parts = [
...>   %{content_type: "application/sdp", body: "v=0\r\no=alice 2890844526 2890844526 IN IP4 pc33.atlanta.com\r\ns=Session SDP"},
...>   %{content_type: "application/isup", body: "ISUP message data"}
...> ]
iex> {body, content_type} = Parrot.Sip.Serializer.create_multipart_body(parts)
iex> String.starts_with?(content_type, "multipart/mixed;boundary=")
true
iex> String.contains?(body, "Content-Type: application/sdp")
true
iex> String.contains?(body, "Content-Type: application/isup")
true

  



  
    
      
    
    
      create_source_info(type, remote_host, remote_port, local_host, local_port)



    

  


  

      

          @spec create_source_info(
  atom(),
  String.t(),
  non_neg_integer(),
  String.t(),
  non_neg_integer()
) :: map()


      


Creates a source info map for an incoming message.
This function is used to track the transport details of SIP messages, which
is essential for proper response routing, especially in NAT traversal scenarios.
The source information is attached to incoming messages and used when creating
responses.
Parameters
	type: Transport type (e.g., :udp, :tcp, :tls)
	remote_host: Host that sent the message (IP address or hostname)
	remote_port: Port that the message was sent from
	local_host: Local host that received the message
	local_port: Local port that received the message

Returns
	Map containing the source information with the following fields:	:type - Transport type
	:host - Remote host
	:port - Remote port
	:local_host - Local host
	:local_port - Local port



Examples
iex> source = Parrot.Sip.Serializer.create_source_info(:udp, "192.168.1.100", 5060, "192.168.1.1", 5060)
iex> source.type
:udp
iex> source.host
"192.168.1.100"

  



    

  
    
      
    
    
      decode(raw_data, source \\ nil)



    

  


  

      

          @spec decode(binary(), map() | nil) ::
  {:ok, Parrot.Sip.Message.t()} | {:error, String.t()}


      


Decodes a raw SIP message string into a Parrot.Sip.Message struct.
This function handles parsing the raw message, validating its structure,
and creating a properly structured Message struct.
Parameters
	raw_data - Binary string containing the raw SIP message
	source - Optional map containing transport source information:	:type - Transport type (e.g., :udp, :tcp, :tls)
	:host - Remote host IP or hostname
	:port - Remote port
	:local_host - Local IP or hostname
	:local_port - Local port



Returns
	{:ok, message} - Successfully decoded message
	{:error, reason} - Error with descriptive reason

Examples
iex> raw_data = "INVITE sip:bob@example.com SIP/2.0\r\nVia: SIP/2.0/UDP pc33.atlanta.com;branch=z9hG4bK776asdhds\r\nMax-Forwards: 70\r\nTo: Bob <sip:bob@biloxi.com>\r\nFrom: Alice <sip:alice@atlanta.com>;tag=1928301774\r\nCall-ID: a84b4c76e66710@pc33.atlanta.com\r\nCSeq: 314159 INVITE\r\nContact: <sip:alice@pc33.atlanta.com>\r\nContent-Type: application/sdp\r\nContent-Length: 0\r\n\r\n"
iex> {:ok, message} = Parrot.Sip.Serializer.decode(raw_data)
iex> message.method
:invite

iex> raw_data = "SIP/2.0 200 OK\r\nVia: SIP/2.0/UDP server10.biloxi.com;branch=z9hG4bK4b43c2ff8.1\r\nTo: Bob <sip:bob@biloxi.com>;tag=a6c85cf\r\nFrom: Alice <sip:alice@atlanta.com>;tag=1928301774\r\nCall-ID: a84b4c76e66710@pc33.atlanta.com\r\nCSeq: 314159 INVITE\r\nContent-Length: 0\r\n\r\n"
iex> {:ok, message} = Parrot.Sip.Serializer.decode(raw_data)
iex> message.status_code
200

  



    

  
    
      
    
    
      encode(message, opts \\ %{})



    

  


  

      

          @spec encode(Parrot.Sip.Message.t(), map()) :: binary()


      


Encodes a SIP message struct into a raw SIP message string for transmission.
This function handles all necessary preparation of the message for the specified
transport type, including adding required headers and calculating content length.
Parameters
	message - A Parrot.Sip.Message struct to encode
	opts - Optional map with encoding options:	:transport_type - Atom representing transport (:udp, :tcp, :tls, etc.)
	:local_host - String with local hostname or IP address
	:local_port - Integer port number
	Other transport-specific options



Returns
	binary() - The encoded SIP message ready for transmission

Examples
iex> request = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> opts = %{transport_type: :udp, local_host: "alice.atlanta.com", local_port: 5060}
iex> encoded = Parrot.Sip.Serializer.encode(request, opts)
iex> encoded =~ ~r{^INVITE sip:bob@example.com SIP/2.0\r\n}
true
iex> encoded =~ ~r{Via: SIP/2.0/UDP alice.atlanta.com:5060;branch=z9hG4bK}
true

iex> response = Parrot.Sip.Message.new_response(200, "OK")
iex> encoded = Parrot.Sip.Serializer.encode(response)
iex> encoded =~ ~r{^SIP/2.0 200 OK\r\n}
true

  



  
    
      
    
    
      extract_source(message)



    

  


  

      

          @spec extract_source(Parrot.Sip.Message.t()) :: {:ok, map()} | {:error, String.t()}


      


Extracts source information from a message.
Retrieves transport information from a message, typically used for
determining where to send responses.
Parameters
	message - A Parrot.Sip.Message struct

Returns
	{:ok, source} - Successfully extracted source information
	{:error, reason} - Error with reason string

Examples
iex> message = %Parrot.Sip.Message{source: %{type: :udp, host: "192.168.1.100", port: 5060}}
iex> {:ok, source} = Parrot.Sip.Serializer.extract_source(message)
iex> source.type
:udp
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Parrot.Sip.Source 
    



      
SIP Source module.
Represents the source of a SIP message, including local and remote addresses,
transport, and source identifier.

      


      
        Summary


  
    Types
  


    
      
        source_id()

      


    


    
      
        t()

      


        Represents a SIP message source



    





  
    Functions
  


    
      
        local(source)

      


        Gets the local address from a source.



    


    
      
        make_source_id(module, options)

      


        Creates a source ID from a module and options.



    


    
      
        new(local, remote, transport, source_id \\ nil)

      


        Creates a new source struct.



    


    
      
        remote(source)

      


        Gets the remote address from a source.



    


    
      
        send_response(response, message)

      


        Sends a response to a source.



    





      


      
        Types

        


  
    
      
    
    
      source_id()



    

  


  

      

          @type source_id() :: {module(), term()}


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.Source{
  local: {:inet.ip_address(), :inet.port_number()},
  remote: {:inet.ip_address(), :inet.port_number()},
  source_id: String.t() | nil,
  transport: atom()
}


      


Represents a SIP message source

  


        

      

      
        Functions

        


  
    
      
    
    
      local(source)



    

  


  

      

          @spec local(t()) :: {:inet.ip_address(), :inet.port_number()}


      


Gets the local address from a source.
Parameters
	source: Source struct

Returns
	Tuple of {host, port}


  



  
    
      
    
    
      make_source_id(module, options)



    

  


  

      

          @spec make_source_id(module(), term()) :: source_id()


      


Creates a source ID from a module and options.
Parameters
	module: The module associated with the source
	options: Source-specific options

Returns
	source_id(): A source ID tuple


  



    

  
    
      
    
    
      new(local, remote, transport, source_id \\ nil)



    

  


  

      

          @spec new(
  local :: {:inet.ip_address(), :inet.port_number()},
  remote :: {:inet.ip_address(), :inet.port_number()},
  transport :: atom(),
  source_id :: String.t() | nil
) :: t()


      


Creates a new source struct.
Parameters
	local: Tuple containing local IP address and port
	remote: Tuple containing remote IP address and port
	transport: Transport protocol (e.g., :udp, :tcp, :tls)
	source_id: Optional source identifier

Returns
	t(): A new source struct


  



  
    
      
    
    
      remote(source)



    

  


  

      

          @spec remote(t()) :: {:inet.ip_address(), :inet.port_number()}


      


Gets the remote address from a source.
Parameters
	source: Source struct

Returns
	Tuple of {host, port}


  



  
    
      
    
    
      send_response(response, message)



    

  


  

      

          @spec send_response(Parrot.Sip.Message.t(), Parrot.Sip.Message.t()) :: :ok


      


Sends a response to a source.
Parameters
	response: SIP message containing a response
	message: Original SIP message

Returns
	:ok: Response was sent successfully
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Parrot.Sip.TestHandler 
    



      
Test handler module for SIP unit tests.
This module implements the Parrot.Sip.Handler behavior and provides
simple implementations that can be used in unit tests without requiring
complex setup.

      


      
        Summary


  
    Functions
  


    
      
        new(args \\ nil, opts \\ [])

      


        Creates a proper Handler struct for use in tests.



    





      


      
        Functions

        


    

    

  
    
      
    
    
      new(args \\ nil, opts \\ [])



    

  


  

Creates a proper Handler struct for use in tests.
Uses test configuration from environment variables:
	LOG_LEVEL: Controls log level (default: info)
	SIP_TRACE: Enables SIP message tracing (default: false)

Examples
iex> handler = Parrot.Sip.TestHandler.new()
iex> handler.module
Parrot.Sip.TestHandler
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Parrot.Sip.Transaction.Supervisor 
    




      
        Summary


  
    Functions
  


    
      
        child_spec(arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        num_active()

      


    


    
      
        start_child(args)

      


    


    
      
        start_link(args)

      


    





      


      
        Functions

        


  
    
      
    
    
      child_spec(arg)



    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      num_active()



    

  


  


  



  
    
      
    
    
      start_child(args)



    

  


  


  



  
    
      
    
    
      start_link(args)
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Parrot.Sip.TransactionStatem 
    



      
SIP Transaction State Machine
States:
	:trying      - Initial state for non-INVITE transactions
	:calling     - Initial state for INVITE client transactions
	:proceeding  - Processing state for INVITE server transactions
	:completed   - Final response sent/received
	:confirmed   - Final state for successful transactions
	:terminated  - Terminal state

State Transitions:
	trying -> proceeding -> completed -> terminated
	calling -> proceeding -> completed -> terminated
	proceeding -> completed -> confirmed -> terminated

Events:
	     - Process transaction events
	     - Send response
	:cancel              - Cancel transaction
	 - Set transaction owner
	 - Owner process down
	 - Timer events


      


      
        Summary


  
    Types
  


    
      
        client_callback()

      


    


    
      
        client_result()

      


    


    
      
        handler()

      


    


    
      
        state()

      


    


    
      
        state_name()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        calling(event_type, event, state)

      


    


    
      
        child_spec(args)

      


    


    
      
        client_cancel(arg)

      


    


    
      
        client_new(transaction, options, callback)

      


    


    
      
        client_response(via, msg)

      


    


    
      
        completed(arg1, event, state)

      


    


    
      
        confirmed(arg1, event, data)

      


    


    
      
        count()

      


    


    
      
        create_server_response(resp_sip_msg, req_sip_msg)

      


    


    
      
        proceeding(event_type, event, data)

      


    


    
      
        server_cancel(cancel_sip_msg)

      


    


    
      
        server_process(sip_msg, handler)

      


    


    
      
        server_response(resp, transaction)

      


    


    
      
        server_set_owner(code, owner_pid, transaction)

      


    


    
      
        start_link(args)

      


    


    
      
        terminated(arg1, event, data)

      


    


    
      
        trying(arg1, arg2, state)

      


    





      


      
        Types

        


  
    
      
    
    
      client_callback()



    

  


  

      

          @type client_callback() :: (client_result() -> any())


      



  



  
    
      
    
    
      client_result()



    

  


  

      

          @type client_result() :: {:stop, term()} | {:message, term()}


      



  



  
    
      
    
    
      handler()



    

  


  

      

          @type handler() :: term()


      



  



  
    
      
    
    
      state()



    

  


  

      

          @type state() :: %{
  type: :client | :server,
  trans: term(),
  owner_mon: reference() | nil,
  data: map(),
  log: boolean(),
  logbranch: String.t()
}


      



  



  
    
      
    
    
      state_name()



    

  


  

      

          @type state_name() ::
  :proceeding | :calling | :completed | :confirmed | :trying | :terminated


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: {:trans, pid()}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      calling(event_type, event, state)



    

  


  


  



  
    
      
    
    
      child_spec(args)



    

  


  


  



  
    
      
    
    
      client_cancel(arg)



    

  


  

      

          @spec client_cancel(t()) :: :ok


      



  



  
    
      
    
    
      client_new(transaction, options, callback)



    

  


  

      

          @spec client_new(term(), map(), client_callback()) :: t()


      



  



  
    
      
    
    
      client_response(via, msg)



    

  


  

      

          @spec client_response(term(), binary()) :: :ok


      



  



  
    
      
    
    
      completed(arg1, event, state)



    

  


  


  



  
    
      
    
    
      confirmed(arg1, event, data)



    

  


  


  



  
    
      
    
    
      count()



    

  


  

      

          @spec count() :: non_neg_integer()


      



  



  
    
      
    
    
      create_server_response(resp_sip_msg, req_sip_msg)



    

  


  

      

          @spec create_server_response(term(), term()) :: :ok


      



  



  
    
      
    
    
      proceeding(event_type, event, data)



    

  


  


  



  
    
      
    
    
      server_cancel(cancel_sip_msg)



    

  


  

      

          @spec server_cancel(term()) :: {:reply, term()}


      



  



  
    
      
    
    
      server_process(sip_msg, handler)



    

  


  


  



  
    
      
    
    
      server_response(resp, transaction)



    

  


  

      

          @spec server_response(term(), Parrot.Sip.Transaction.t()) :: :ok


      



  



  
    
      
    
    
      server_set_owner(code, owner_pid, transaction)



    

  


  

      

          @spec server_set_owner(integer(), pid(), t()) :: :ok


      



  



  
    
      
    
    
      start_link(args)



    

  


  

      

          @spec start_link(term()) :: :gen_statem.start_ret()


      



  



  
    
      
    
    
      terminated(arg1, event, data)



    

  


  


  



  
    
      
    
    
      trying(arg1, arg2, state)
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Parrot.Sip.Transport.Inet 
    



      
Parrot SIP Stack
Inet-related functions

      


      
        Summary


  
    Types
  


    
      
        getifaddrs_ifopts()

      


    





  
    Functions
  


    
      
        first_ipv4_address()

      


        return first ipv4 address



    


    
      
        first_non_loopack_address()

      


        Returns the first non-loopback IP address from the system's network interfaces.



    





      


      
        Types

        


  
    
      
    
    
      getifaddrs_ifopts()



    

  


  

      

          @type getifaddrs_ifopts() :: [
  flags: [:up | :broadcast | :loopback | :pointtopoint | :running | :multicast],
  addr: :inet.ip_address(),
  netmask: :inet.ip_address(),
  broadaddr: :inet.ip_address(),
  dstaddr: :inet.ip_address(),
  hwaddr: [byte()]
]


      



  


        

      

      
        Functions

        


  
    
      
    
    
      first_ipv4_address()



    

  


  

      

          @spec first_ipv4_address() :: :inet.ip_address()


      


return first ipv4 address

  



  
    
      
    
    
      first_non_loopack_address()



    

  


  

      

          @spec first_non_loopack_address() :: :inet.ip_address()


      


Returns the first non-loopback IP address from the system's network interfaces.
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Parrot.Sip.Transport.Source behaviour
    



      
Parrot SIP Stack
SIP message source

      


      
        Summary


  
    Types
  


    
      
        options()

      


    


    
      
        source_id()

      


    





  
    Callbacks
  


    
      
        send_response(t, options)

      


    





  
    Functions
  


    
      
        make_source_id(module, args)

      


        Creates a source identifier from a module and options.



    


    
      
        send_response(resp, req)

      


        Sends a response through the appropriate source module based on the request's source.



    





      


      
        Types

        


  
    
      
    
    
      options()



    

  


  

      

          @type options() :: term()


      



  



  
    
      
    
    
      source_id()



    

  


  

      

          @type source_id() :: {:psip_source, module(), options()}


      



  


        

      

      
        Callbacks

        


  
    
      
    
    
      send_response(t, options)



    

  


  

      

          @callback send_response(Parrot.Sip.Message.t(), options()) :: any()


      



  


        

      

      
        Functions

        


  
    
      
    
    
      make_source_id(module, args)



    

  


  

      

          @spec make_source_id(module(), options()) :: source_id()


      


Creates a source identifier from a module and options.

  



  
    
      
    
    
      send_response(resp, req)



    

  


  

      

          @spec send_response(Parrot.Sip.Message.t(), Parrot.Sip.Message.t()) :: :ok | :error


      


Sends a response through the appropriate source module based on the request's source.
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Parrot.Sip.Transport.StateMachine 
    



      
Parrot SIP Stack Transport State Machine
This GenServer manages the transport layer for SIP messages, coordinating
UDP transport instances and providing a unified interface for message
sending and receiving.

      


      
        Summary


  
    Types
  


    
      
        start_opts()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        local_uri()

      


    


    
      
        send_request(out_req)

      


    


    
      
        start_link(args \\ [])

      


    


    
      
        start_udp(udp_start_opts)

      


    


    
      
        stop_udp()

      


    





      


      
        Types

        


  
    
      
    
    
      start_opts()



    

  


  

      

          @type start_opts() :: Parrot.Sip.Transport.Udp.start_opts()


      



  



  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.Transport.StateMachine{
  state: :idle | :running,
  supervisor_pid: pid() | nil,
  udp_pid: pid() | nil
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      child_spec(init_arg)



    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      local_uri()



    

  


  

      

          @spec local_uri() :: {:ok, String.t()} | {:error, term()}


      



  



  
    
      
    
    
      send_request(out_req)



    

  


  

      

          @spec send_request(map()) :: :ok | {:error, term()}


      



  



    

  
    
      
    
    
      start_link(args \\ [])



    

  


  

      

          @spec start_link(list()) :: GenServer.on_start()


      



  



  
    
      
    
    
      start_udp(udp_start_opts)



    

  


  

      

          @spec start_udp(start_opts()) :: :ok | {:error, term()}


      



  



  
    
      
    
    
      stop_udp()



    

  


  

      

          @spec stop_udp() :: :ok
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Parrot.Sip.Transport.Supervisor 
    



      
Parrot SIP Stack
Transport Supervisor

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(args)

      


    





      


      
        Functions

        


  
    
      
    
    
      child_spec(init_arg)



    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      start_link(args)
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Parrot.Sip.Transport.Udp 
    



      
Parrot SIP Stack
UDP Transport

      


      
        Summary


  
    Types
  


    
      
        source_options()

      


    


    
      
        start_opts()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        local_uri()

      


    


    
      
        send_request(out_req)

      


    


    
      
        set_handler(handler)

      


    


    
      
        start_link(start_opts)

      


    


    
      
        stop()

      


    





      


      
        Types

        


  
    
      
    
    
      source_options()



    

  


  

      

          @type source_options() :: {:inet.ip_address(), :inet.port_number()}


      



  



  
    
      
    
    
      start_opts()



    

  


  

      

          @type start_opts() :: %{
  optional(:listen_addr) => :inet.ip_address(),
  optional(:listen_port) => :inet.port_number(),
  optional(:exposed_addr) => :inet.ip_address(),
  optional(:exposed_port) => :inet.port_number(),
  optional(:handler) => Parrot.Sip.Handler.handler(),
  optional(:sip_trace) => boolean(),
  optional(:max_burst) => non_neg_integer()
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      child_spec(init_arg)



    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      local_uri()



    

  


  

      

          @spec local_uri() :: String.t()


      



  



  
    
      
    
    
      send_request(out_req)



    

  


  

      

          @spec send_request(map()) :: :ok


      



  



  
    
      
    
    
      set_handler(handler)



    

  


  

      

          @spec set_handler(Parrot.Sip.Handler.handler()) :: :ok


      



  



  
    
      
    
    
      start_link(start_opts)



    

  


  

      

          @spec start_link(start_opts()) :: GenServer.on_start()


      



  



  
    
      
    
    
      stop()



    

  


  

      

          @spec stop() :: :ok
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Parrot.Sip.UacHandlerAdapter 
    



      
Adapter between the high-level UacHandler API and the low-level UAC callback mechanism.
This module creates callback functions that bridge the low-level UAC transaction
results to the high-level UacHandler behaviour callbacks. It handles:
	Routing responses to appropriate handler callbacks based on status code
	Managing handler state across callbacks
	Processing special return values (ACK sending, redirects)
	Error handling and propagation


      


      
        Summary


  
    Types
  


    
      
        handler_state()

      


    





  
    Functions
  


    
      
        create_callback(handler_module, handler_init_args)

      


        Creates a UAC callback function that adapts responses to UacHandler callbacks.



    


    
      
        create_callback_with_state(handler_module, handler_state, opts \\ [])

      


        Creates a UAC callback with an already-initialized handler state.



    





      


      
        Types

        


  
    
      
    
    
      handler_state()



    

  


  

      

          @type handler_state() :: %{
  handler_module: module(),
  handler_state: term(),
  dialog_id: term() | nil,
  original_request: Parrot.Sip.Message.t() | nil
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      create_callback(handler_module, handler_init_args)



    

  


  

      

          @spec create_callback(module(), term()) :: Parrot.Sip.UAC.callback()


      


Creates a UAC callback function that adapts responses to UacHandler callbacks.
Parameters
	handler_module - Module implementing Parrot.UacHandler behaviour
	handler_init_args - Arguments to pass to handler's init/1 callback

Returns
A callback function suitable for use with Parrot.Sip.UAC.request/3

  



    

  
    
      
    
    
      create_callback_with_state(handler_module, handler_state, opts \\ [])



    

  


  

      

          @spec create_callback_with_state(module(), term(), keyword()) ::
  Parrot.Sip.UAC.callback()


      


Creates a UAC callback with an already-initialized handler state.
Parameters
	handler_module - Module implementing Parrot.UacHandler behaviour  
	handler_state - Pre-initialized handler state
	opts - Options including :dialog_id, :original_request

Returns
A callback function suitable for use with Parrot.Sip.UAC.request/3

  


        

      


  

  
    
    Parrot.Sip.Uri - Parrot Platform v0.0.1-alpha.2
    
    

    


  
  

    
Parrot.Sip.Uri 
    



      
Represents a SIP URI and provides functions for parsing and manipulating SIP URIs.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        decoded_user(uri)

      


        Decode the user part of the URI, handling percent encoding.



    


    
      
        equal?(uri1, uri2)

      


        Check if two URIs are equal according to SIP URI comparison rules.



    


    
      
        is_sips?(uri)

      


        Check if a URI is a SIPS URI.



    


    
      
        new(scheme, user, host, port \\ nil, parameters \\ %{}, headers \\ %{})

      


        Create a new SIP URI with the given components.



    


    
      
        parse(uri_string)

      


        Parse a SIP URI string into a structured Uri.



    


    
      
        parse!(uri_string)

      


    


    
      
        to_string(uri)

      


        Convert a Uri struct back to a string representation.



    


    
      
        with_parameter(uri, name, value)

      


        Add or update a parameter in a URI.



    


    
      
        with_parameters(uri, parameters)

      


        Replace all parameters in a URI.



    


    
      
        with_port(uri, port)

      


        Add or update a port to a URI.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.Uri{
  headers: map(),
  host: String.t(),
  host_type: :hostname | :ipv4 | :ipv6,
  parameters: map(),
  password: String.t() | nil,
  port: integer() | nil,
  scheme: String.t(),
  user: String.t() | nil
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      decoded_user(uri)



    

  


  

      

          @spec decoded_user(t()) :: String.t() | nil


      


Decode the user part of the URI, handling percent encoding.

  



  
    
      
    
    
      equal?(uri1, uri2)



    

  


  

      

          @spec equal?(t(), t()) :: boolean()


      


Check if two URIs are equal according to SIP URI comparison rules.
This implements the URI comparison rules from RFC 3261 section 19.1.4.

  



  
    
      
    
    
      is_sips?(uri)



    

  


  

      

          @spec is_sips?(t()) :: boolean()


      


Check if a URI is a SIPS URI.

  



    

    

    

  
    
      
    
    
      new(scheme, user, host, port \\ nil, parameters \\ %{}, headers \\ %{})



    

  


  

      

          @spec new(String.t(), String.t(), String.t(), integer() | nil, map(), map()) :: t()


      


Create a new SIP URI with the given components.

  



  
    
      
    
    
      parse(uri_string)



    

  


  

      

          @spec parse(String.t()) :: {:ok, t()} | {:error, String.t()}


      


Parse a SIP URI string into a structured Uri.
Returns {:ok, uri} or {:error, reason}.

  



  
    
      
    
    
      parse!(uri_string)



    

  


  


  



  
    
      
    
    
      to_string(uri)



    

  


  

      

          @spec to_string(t()) :: String.t()


      


Convert a Uri struct back to a string representation.

  



  
    
      
    
    
      with_parameter(uri, name, value)



    

  


  

      

          @spec with_parameter(t(), String.t(), String.t()) :: t()


      


Add or update a parameter in a URI.

  



  
    
      
    
    
      with_parameters(uri, parameters)



    

  


  

      

          @spec with_parameters(t(), map()) :: t()


      


Replace all parameters in a URI.

  



  
    
      
    
    
      with_port(uri, port)



    

  


  

      

          @spec with_port(t(), integer()) :: t()


      


Add or update a port to a URI.
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Parrot.Sip.UriParser 
    



      
Common URI parsing functionality for SIP URIs.
This module provides core URI parsing functions that can be used across
different SIP header modules to avoid code duplication.

      


      
        Summary


  
    Functions
  


    
      
        determine_host_type(host)

      


        Determines the host type based on the host string.



    


    
      
        extract_headers(headers_str)

      


        Extracts headers from a header string.



    


    
      
        extract_parameters(params_str)

      


        Extracts parameters from a parameter string.



    


    
      
        parse(uri_string)

      


        Parses a SIP URI string into components.



    


    
      
        parse!(uri_string)

      


        Parses a SIP URI string and raises an exception if it fails.



    


    
      
        parse_address(address)

      


        Parses an address from a string with the format: user@host:port.



    





      


      
        Functions

        


  
    
      
    
    
      determine_host_type(host)



    

  


  

      

          @spec determine_host_type(String.t()) :: :hostname | :ipv4 | :ipv6


      


Determines the host type based on the host string.
Examples
iex> Parrot.Sip.UriParser.determine_host_type("example.com")
:hostname

iex> Parrot.Sip.UriParser.determine_host_type("192.168.1.1")
:ipv4

iex> Parrot.Sip.UriParser.determine_host_type("2001:db8::1")
:ipv6

  



  
    
      
    
    
      extract_headers(headers_str)



    

  


  

      

          @spec extract_headers(String.t()) :: map()


      


Extracts headers from a header string.
Examples
iex> Parrot.Sip.UriParser.extract_headers("subject=project&priority=urgent")
%{"subject" => "project", "priority" => "urgent"}

  



  
    
      
    
    
      extract_parameters(params_str)



    

  


  

      

          @spec extract_parameters(String.t()) :: map()


      


Extracts parameters from a parameter string.
Examples
iex> Parrot.Sip.UriParser.extract_parameters("transport=tcp;user=phone")
%{"transport" => "tcp", "user" => "phone"}

iex> Parrot.Sip.UriParser.extract_parameters("lr")
%{"lr" => ""}

  



  
    
      
    
    
      parse(uri_string)



    

  


  

      

          @spec parse(String.t()) :: {:ok, map()} | {:error, String.t()}


      


Parses a SIP URI string into components.
Returns {:ok, map} with URI components or {:error, reason}.
Examples
iex> Parrot.Sip.UriParser.parse("sip:alice@atlanta.com")
{:ok, %{scheme: "sip", user: "alice", password: nil, host: "atlanta.com", 
        port: nil, parameters: %{}, headers: %{}}}

iex> Parrot.Sip.UriParser.parse("sip:alice@atlanta.com:5060;transport=tcp?subject=meeting")
{:ok, %{scheme: "sip", user: "alice", password: nil, host: "atlanta.com", 
        port: 5060, parameters: %{"transport" => "tcp"}, 
        headers: %{"subject" => "meeting"}}}

  



  
    
      
    
    
      parse!(uri_string)



    

  


  

      

          @spec parse!(String.t()) :: map()


      


Parses a SIP URI string and raises an exception if it fails.
Examples
iex> Parrot.Sip.UriParser.parse!("sip:alice@atlanta.com")
%{scheme: "sip", user: "alice", password: nil, host: "atlanta.com", 
  port: nil, parameters: %{}, headers: %{}}

  



  
    
      
    
    
      parse_address(address)



    

  


  

      

          @spec parse_address(String.t()) :: {:ok, map()} | {:error, String.t()}


      


Parses an address from a string with the format: user@host:port.
Examples
iex> Parrot.Sip.UriParser.parse_address("alice@atlanta.com:5060")
{:ok, %{user: "alice", host: "atlanta.com", port: 5060, host_type: :hostname}}

iex> Parrot.Sip.UriParser.parse_address("atlanta.com")
{:ok, %{user: nil, host: "atlanta.com", port: nil, host_type: :hostname}}
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Parrot.Sip.Validators 
    



      
Input validation for SIP messages and parameters.
This module provides comprehensive validation functions for SIP-related data
to ensure security and correctness of the protocol implementation.

      


      
        Summary


  
    Functions
  


    
      
        validate_message(message)

      


        Validates a complete SIP message.



    


    
      
        validate_method(method)

      


        Validates a SIP method.



    


    
      
        validate_sdp(sdp)

      


        Validates SDP content.



    


    
      
        validate_status_code(code)

      


        Validates a SIP status code.



    


    
      
        validate_uri(uri_string)

      


        Validates a SIP URI.



    





      


      
        Functions

        


  
    
      
    
    
      validate_message(message)



    

  


  

      

          @spec validate_message(Parrot.Sip.Message.t()) :: :ok | {:error, atom()}


      


Validates a complete SIP message.
Examples
iex> message = %Parrot.Sip.Message{method: :invite, type: :request, headers: %{"via" => []}}
iex> Parrot.Sip.Validators.validate_message(message)
{:error, :missing_required_headers}

  



  
    
      
    
    
      validate_method(method)



    

  


  

      

          @spec validate_method(atom()) :: :ok | {:error, atom()}


      


Validates a SIP method.
Examples
iex> Parrot.Sip.Validators.validate_method(:invite)
:ok

iex> Parrot.Sip.Validators.validate_method(:unknown)
{:error, :unsupported_method}

  



  
    
      
    
    
      validate_sdp(sdp)



    

  


  

      

          @spec validate_sdp(String.t()) :: :ok | {:error, atom()}


      


Validates SDP content.
Examples
iex> sdp = "v=0\r\no=- 123 456 IN IP4 192.168.1.1\r\ns=-\r\nc=IN IP4 192.168.1.1\r\nt=0 0\r\n"
iex> Parrot.Sip.Validators.validate_sdp(sdp)
:ok

  



  
    
      
    
    
      validate_status_code(code)



    

  


  

      

          @spec validate_status_code(integer()) :: :ok | {:error, atom()}


      


Validates a SIP status code.
Examples
iex> Parrot.Sip.Validators.validate_status_code(200)
:ok

iex> Parrot.Sip.Validators.validate_status_code(999)
{:error, :invalid_status_code}

  



  
    
      
    
    
      validate_uri(uri_string)



    

  


  

      

          @spec validate_uri(String.t()) :: :ok | {:error, atom()}


      


Validates a SIP URI.
Examples
iex> Parrot.Sip.Validators.validate_uri("sip:alice@example.com")
:ok

iex> Parrot.Sip.Validators.validate_uri("invalid-uri")
{:error, :invalid_uri_format}
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Parrot.Supervisor 
    




      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(args)

      


    





      


      
        Functions

        


  
    
      
    
    
      child_spec(init_arg)



    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      start_link(args)
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Behaviour for implementing SIP UAC (User Agent Client) handlers in Parrot.
The Parrot.UacHandler behaviour is the primary interface for building SIP client applications
with the Parrot framework. By implementing this behaviour, you can send SIP requests
and handle responses in a structured way.
This behaviour follows the SIP protocol as defined in RFC 3261.
Summary
Parrot handles all the complex SIP protocol details (transactions, retransmissions,
timers, dialog state) automatically. Your handler only needs to implement the business
logic for handling responses to requests you send.
Basic Usage
defmodule MyApp.UacHandler do
  use Parrot.UacHandler

  @impl true
  def init(args) do
    {:ok, %{calls: %{}}}
  end

  @impl true
  def handle_provisional(%{status_code: 180} = response, state) do
    IO.puts("Phone is ringing...")
    {:ok, state}
  end

  @impl true
  def handle_success(%{status_code: 200} = response, state) do
    IO.puts("Call answered!")
    # Process SDP answer, send ACK
    {:ok, state}
  end

  @impl true
  def handle_client_error(%{status_code: 404} = response, state) do
    IO.puts("User not found")
    {:ok, state}
  end
end
State Management
Each handler instance maintains its own state across the lifecycle of a transaction/dialog.
The state is passed to each callback and the updated state from your response is
preserved for subsequent callbacks.
Response Handling
UAC handlers process different categories of SIP responses:
	1xx (Provisional) - Request is being processed
	2xx (Success) - Request was successful
	3xx (Redirection) - Request should be redirected
	4xx (Client Error) - Request contains bad syntax or cannot be fulfilled
	5xx (Server Error) - Server failed to fulfill a valid request
	6xx (Global Failure) - Request cannot be fulfilled at any server

Callback Return Values
Handler callbacks can return:
	{:ok, state} - Continue with updated state
	{:stop, reason, state} - Stop the handler process
	{:send_ack, ack_headers, ack_body, state} - Send ACK for 2xx to INVITE (automatic if not specified)
	{:follow_redirect, state} - Follow 3xx redirect (if Contact header present)

Using the Behaviour
When you use Parrot.UacHandler, default implementations are provided for all callbacks
that simply log the response and continue. You only need to override the callbacks
for response types your application needs to handle specially.

      


      
        Summary


  
    Types
  


    
      
        callback()

      


        Callback function passed to low-level UAC



    


    
      
        callback_result()

      


        Possible return values from handler callbacks.



    


    
      
        response()

      


        A SIP response message.



    


    
      
        state()

      


        Handler state - can be any term



    





  
    Callbacks
  


    
      
        handle_call_ended(dialog_id, reason, state)

      


        Handle a call ending.



    


    
      
        handle_call_established(dialog_id, state)

      


        Handle a call being fully established.



    


    
      
        handle_client_error(response, state)

      


        Handle client error responses (400-499).



    


    
      
        handle_error(error, state)

      


        Handle errors from the transaction layer.



    


    
      
        handle_global_failure(response, state)

      


        Handle global failure responses (600-699).



    


    
      
        handle_info(msg, state)

      


        Handle arbitrary Erlang messages sent to the handler process.



    


    
      
        handle_provisional(response, state)

      


        Handle provisional responses (100-199).



    


    
      
        handle_redirect(response, state)

      


        Handle redirection responses (300-399).



    


    
      
        handle_server_error(response, state)

      


        Handle server error responses (500-599).



    


    
      
        handle_success(response, state)

      


        Handle success responses (200-299).



    


    
      
        init(args)

      


        Initialize the handler state.



    





  
    Functions
  


    
      
        __using__(opts)

      


        Use this module to implement the UacHandler behaviour with default implementations.



    





      


      
        Types

        


  
    
      
    
    
      callback()



    

  


  

      

          @type callback() :: (Parrot.Sip.UAC.client_trans_result() -> any())


      


Callback function passed to low-level UAC

  



  
    
      
    
    
      callback_result()



    

  


  

      

          @type callback_result() ::
  {:ok, state()}
  | {:stop, reason :: term(), state()}
  | {:send_ack, headers :: map(), body :: binary(), state()}
  | {:follow_redirect, state()}


      


Possible return values from handler callbacks.
	{:ok, state} - Continue processing with new state
	{:stop, reason, state} - Stop the handler process
	{:send_ack, headers, body, state} - Send ACK with specific headers/body (INVITE 2xx only)
	{:follow_redirect, state} - Automatically follow 3xx redirect


  



  
    
      
    
    
      response()



    

  


  

      

          @type response() :: Parrot.Sip.Message.t()


      


A SIP response message.
This is a Parrot.Sip.Message struct with at least these fields:
	type - Always :response
	status - Status code (100-699)
	reason - Reason phrase
	headers - Map of headers with lowercase string keys
	body - Binary message body


  



  
    
      
    
    
      state()



    

  


  

      

          @type state() :: term()


      


Handler state - can be any term

  


        

      

      
        Callbacks

        


  
    
      
    
    
      handle_call_ended(dialog_id, reason, state)


        (optional)


    

  


  

      

          @callback handle_call_ended(dialog_id :: term(), reason :: term(), state()) ::
  {:ok, state()} | {:stop, reason :: term(), state()}


      


Handle a call ending.
Called when the dialog is terminated (BYE received/sent, or error).
Parameters
	dialog_id - Identifier for the ended dialog
	reason - Reason for call ending
	state - Current handler state

Returns
	{:ok, state} - Continue with updated state
	{:stop, reason, state} - Stop the handler

Example
@impl true
def handle_call_ended(dialog_id, reason, state) do
  Logger.info("Call ended: #{inspect(dialog_id)}, reason: #{inspect(reason)}")
  cleanup_call_resources(dialog_id, state)
  {:ok, remove_call(state, dialog_id)}
end

  



  
    
      
    
    
      handle_call_established(dialog_id, state)


        (optional)


    

  


  

      

          @callback handle_call_established(dialog_id :: term(), state()) ::
  {:ok, state()} | {:stop, reason :: term(), state()}


      


Handle a call being fully established.
Called after successful INVITE/200/ACK exchange when the dialog is confirmed.
This is where you typically start media streams.
Parameters
	dialog_id - Identifier for the established dialog
	state - Current handler state

Returns
	{:ok, state} - Continue with updated state
	{:stop, reason, state} - Stop the handler

Example
@impl true
def handle_call_established(dialog_id, state) do
  Logger.info("Call established: #{inspect(dialog_id)}")
  start_media_streams(dialog_id, state)
  {:ok, state}
end

  



  
    
      
    
    
      handle_client_error(response, state)


        (optional)


    

  


  

      

          @callback handle_client_error(response(), state()) :: callback_result()


      


Handle client error responses (400-499).
These responses indicate the request contains bad syntax or cannot be fulfilled.
Common client errors:
	400 Bad Request
	401 Unauthorized
	403 Forbidden
	404 Not Found
	405 Method Not Allowed
	407 Proxy Authentication Required
	408 Request Timeout
	486 Busy Here
	487 Request Terminated

Parameters
	response - The client error response message
	state - Current handler state

Returns
Standard handler callback result.
Example
@impl true
def handle_client_error(%{status_code: 401} = response, state) do
  case authenticate(response, state) do
    {:ok, auth_headers} ->
      # Retry with authentication
      resend_with_auth(auth_headers, state)
    :error ->
      {:stop, :authentication_failed, state}
  end
end

  



  
    
      
    
    
      handle_error(error, state)


        (optional)


    

  


  

      

          @callback handle_error(error :: term(), state()) :: callback_result()


      


Handle errors from the transaction layer.
Called when the transaction encounters an error (timeout, transport failure, etc).
Parameters
	error - Error term from the transaction layer
	state - Current handler state

Returns
Standard handler callback result.
Example
@impl true
def handle_error(:timeout, state) do
  Logger.error("Request timed out")
  cleanup_resources(state)
  {:stop, :timeout, state}
end

  



  
    
      
    
    
      handle_global_failure(response, state)


        (optional)


    

  


  

      

          @callback handle_global_failure(response(), state()) :: callback_result()


      


Handle global failure responses (600-699).
These responses indicate the request cannot be fulfilled at any server.
Common global failures:
	600 Busy Everywhere
	603 Decline
	604 Does Not Exist Anywhere
	606 Not Acceptable

Parameters
	response - The global failure response message
	state - Current handler state

Returns
Standard handler callback result.

  



  
    
      
    
    
      handle_info(msg, state)


        (optional)


    

  


  

      

          @callback handle_info(msg :: term(), state()) ::
  {:noreply, state()} | {:stop, reason :: term(), state()}


      


Handle arbitrary Erlang messages sent to the handler process.
This callback is called when the handler receives non-SIP messages via
send/2 or similar. Useful for:
	Timers
	Internal events
	Integration with other parts of your system

Parameters
	msg - Any Erlang term
	state - Current handler state

Returns
	{:noreply, state} - Continue with new state
	{:stop, reason, state} - Stop the handler

Example
@impl true
def handle_info({:media_timeout, call_id}, state) do
  # End calls that have no media activity
  send_bye(call_id)
  {:noreply, state}
end

  



  
    
      
    
    
      handle_provisional(response, state)


        (optional)


    

  


  

      

          @callback handle_provisional(response(), state()) :: callback_result()


      


Handle provisional responses (100-199).
These responses indicate that the request has been received and is being processed.
Common provisional responses:
	100 Trying - Request received, processing
	180 Ringing - Called party is being alerted
	181 Call Is Being Forwarded
	182 Queued
	183 Session Progress

Parameters
	response - The provisional response message
	state - Current handler state

Returns
Standard handler callback result.
Example
@impl true
def handle_provisional(%{status_code: 180} = response, state) do
  Logger.info("Call is ringing to #{inspect(response.headers["to"])}")
  {:ok, state}
end

  



  
    
      
    
    
      handle_redirect(response, state)


        (optional)


    

  


  

      

          @callback handle_redirect(response(), state()) :: callback_result()


      


Handle redirection responses (300-399).
These responses indicate the request must be redirected to different location(s).
Common redirection responses:
	300 Multiple Choices
	301 Moved Permanently
	302 Moved Temporarily
	305 Use Proxy
	380 Alternative Service

Parameters
	response - The redirection response message
	state - Current handler state

Returns
Standard handler callback result. Can return {:follow_redirect, state} to
automatically follow the redirect using Contact headers.
Example
@impl true
def handle_redirect(%{status_code: 302} = response, state) do
  case response.headers["contact"] do
    nil -> 
      {:stop, :no_redirect_contact, state}
    _contact ->
      # Automatically follow the redirect
      {:follow_redirect, state}
  end
end

  



  
    
      
    
    
      handle_server_error(response, state)


        (optional)


    

  


  

      

          @callback handle_server_error(response(), state()) :: callback_result()


      


Handle server error responses (500-599).
These responses indicate the server failed to fulfill an apparently valid request.
Common server errors:
	500 Server Internal Error
	501 Not Implemented
	502 Bad Gateway
	503 Service Unavailable
	504 Server Time-out
	505 Version Not Supported

Parameters
	response - The server error response message
	state - Current handler state

Returns
Standard handler callback result.
Example
@impl true
def handle_server_error(%{status_code: 503} = response, state) do
  Logger.error("Service unavailable: #{response.reason_phrase}")
  # Maybe retry later
  schedule_retry(state)
  {:ok, state}
end

  



  
    
      
    
    
      handle_success(response, state)


        (optional)


    

  


  

      

          @callback handle_success(response(), state()) :: callback_result()


      


Handle success responses (200-299).
These responses indicate the request was successfully received, understood, and accepted.
Common success responses:
	200 OK - Request succeeded
	202 Accepted - Request accepted for processing

For 200 OK to INVITE, you typically need to:
	Process the SDP answer
	Send an ACK
	Establish media

Parameters
	response - The success response message
	state - Current handler state

Returns
Standard handler callback result. For INVITE 200 OK, can also return
{:send_ack, headers, body, state} to customize the ACK.
Example
@impl true
def handle_success(%{status_code: 200, headers: %{"cseq" => %{method: "INVITE"}}} = response, state) do
  # Process SDP answer
  sdp_answer = response.body
  media_state = process_sdp_answer(sdp_answer)

  # ACK will be sent automatically unless we return {:send_ack, ...}
  {:ok, put_in(state, [:calls, response.call_id, :media], media_state)}
end

  



  
    
      
    
    
      init(args)



    

  


  

      

          @callback init(args :: term()) :: {:ok, state()} | {:stop, reason :: term()}


      


Initialize the handler state.
Called when a new UAC handler process is started.
Parameters
	args - Arguments passed when starting the handler

Returns
	{:ok, state} - Initialize with the given state
	{:stop, reason} - Prevent the handler from starting

Example
@impl true
def init(_args) do
  {:ok, %{
    active_calls: %{},
    config: Application.get_env(:my_app, :sip_config)
  }}
end
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Use this module to implement the UacHandler behaviour with default implementations.
When you use Parrot.UacHandler, you get:
	The @behaviour Parrot.UacHandler declaration
	Default implementations for all callbacks
	The ability to override only the callbacks you need

Example
defmodule MyApp.UacHandler do
  use Parrot.UacHandler

  @impl true
  def init(args) do
    {:ok, %{}}
  end

  @impl true
  def handle_success(response, state) do
    # Your custom success handling
    Logger.info("Got success: #{response.status_code}")
    {:ok, state}
  end

  # All other responses will use the default implementations
end
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Behaviour for implementing SIP User Agent Server (UAS) handlers in Parrot.
The Parrot.UasHandler behaviour is the primary interface for building SIP server applications
with the Parrot framework. By implementing this behaviour, you can handle incoming
SIP requests and control how your application responds to various SIP methods.
This behaviour follows the SIP protocol as defined in RFC 3261.
Summary
Parrot handles all the complex SIP protocol details (transactions, retransmissions,
timers, dialog state) automatically. Your handler only needs to implement the business
logic for each SIP method you want to support.
Basic Usage
defmodule MyApp.UasHandler do
  use Parrot.UasHandler

  @impl true
  def init(args) do
    {:ok, %{calls: %{}}}
  end

  @impl true
  def handle_invite(message, state) do
    # Accept the call with 200 OK
    {:respond, 200, "OK", %{"content-type" => "application/sdp"}, sdp_body, state}
  end

  @impl true
  def handle_bye(_message, state) do
    # End the call
    {:respond, 200, "OK", %{}, "", state}
  end
end
State Management
Each handler instance maintains its own state across the lifecycle of a dialog/call.
The state is passed to each callback and the updated state from your response is
preserved for subsequent callbacks.
Response Types
Handler callbacks can return several response types:
	{:respond, status, reason, headers, body, state} - Send a SIP response
	{:proxy, uri, state} - Proxy the request to another URI
	{:noreply, state} - Don't send a response (e.g., for ACK)
	{:stop, reason, state} - Stop the handler process

Request Structure
The request parameter passed to callbacks is a Parrot.Sip.Message struct containing:
	method - The SIP method (atom like :invite, :bye, etc.)
	uri - The Request-URI
	headers - Map of SIP headers
	body - Message body (typically SDP for INVITE)
	from - Parsed From header
	to - Parsed To header
	call_id - Call-ID value
	cseq - Parsed CSeq header

Using the Behaviour
When you use Parrot.Handler, default implementations are provided for all callbacks
that return appropriate error responses (501 Not Implemented for most methods).
You only need to override the methods your application supports.
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          @type dialog() :: pid()


      


Dialog process identifier

  



  
    
      
    
    
      request()



    

  


  

      

          @type request() :: Parrot.Sip.Message.t()


      


A SIP request message.
This is a Parrot.Sip.Message struct with at least these fields:
	method - The SIP method as an atom (:invite, :bye, etc.)
	uri - The Request-URI as a string
	headers - Map of headers with lowercase string keys
	body - Binary message body
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          @type response() ::
  {:respond, status :: 100..699, reason :: String.t(), headers :: map(),
   body :: binary(), state()}
  | {:proxy, uri :: String.t(), state()}
  | {:noreply, state()}
  | {:stop, reason :: term(), state()}


      


Possible responses from handler callbacks.
	{:respond, status, reason, headers, body, state} - Send a SIP response
	{:proxy, uri, state} - Proxy the request to another URI  
	{:noreply, state} - Don't send a response
	{:stop, reason, state} - Stop the handler process
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          @type state() :: term()


      


Handler state - can be any term
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          @type transaction() :: pid()


      


Transaction process identifier
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      handle_ack(request, state)


        (optional)


    

  


  

      

          @callback handle_ack(request(), state()) :: response()


      


Handle ACK requests.
ACK confirms receipt of a final response to INVITE as defined in
RFC 3261 Section 13.2.2.4.
For 2xx responses, ACK is a separate transaction. For non-2xx, it's part of the
INVITE transaction.
Usually returns {:noreply, state} as ACK doesn't need a response.
Parameters
	request - The ACK request message
	state - Current handler state

Returns
Standard handler response tuple (usually {:noreply, state}).
Example
@impl true
def handle_ack(message, state) do
  # ACK received, call is now fully established
  Logger.info("Call established: #{message.headers["call-id"]}")

  {:noreply, state}
end

  



  
    
      
    
    
      handle_bye(request, state)


        (optional)


    

  


  

      

          @callback handle_bye(request(), state()) :: response()


      


Handle BYE requests.
BYE terminates an established session (hangs up a call) as defined in
RFC 3261 Section 15.
Parameters
	request - The BYE request message
	state - Current handler state

Returns
Standard handler response tuple.
Example
@impl true
def handle_bye(message, state) do
  call_id = message.headers["call-id"]
  cleanup_call_resources(call_id)

  new_state = remove_call(state, call_id)
  {:respond, 200, "OK", %{}, "", new_state}
end

  



  
    
      
    
    
      handle_cancel(request, state)


        (optional)


    

  


  

      

          @callback handle_cancel(request(), state()) :: response()


      


Handle CANCEL requests.
CANCEL cancels a pending INVITE transaction as defined in
RFC 3261 Section 9.
Note that CANCEL only affects the INVITE transaction - if the call is already
established, use BYE instead.
Parameters
	request - The CANCEL request message  
	state - Current handler state

Returns
Standard handler response tuple.
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          @callback handle_info(request(), state()) :: response()


          @callback handle_info(msg :: term(), state()) ::
  {:noreply, state()} | {:stop, reason :: term(), state()}


      


Handle INFO requests.
INFO sends application-level information during a session as defined in
RFC 6086. Common uses:
	DTMF digits (though RFC 4733 is preferred)
	Video refresh requests
	Call progress updates

Parameters
	request - The INFO request message
	state - Current handler state

Returns
Standard handler response tuple.

  



  
    
      
    
    
      handle_invite(request, state)


        (optional)


    

  


  

      

          @callback handle_invite(request(), state()) :: response()


      


Handle INVITE requests.
INVITE establishes a new session (call) as defined in RFC 3261 Section 13.
This is typically where you:
	Negotiate media capabilities via SDP (RFC 3264)
	Decide whether to accept, reject, or redirect the call
	Set up media handling

Parameters
	request - The INVITE request message
	state - Current handler state

Returns
Standard handler response tuple.
Examples
@impl true
def handle_invite(message, state) do
  cond do
    not authorized?(message) ->
      {:respond, 403, "Forbidden", %{}, "", state}

    busy?(state) ->
      {:respond, 486, "Busy Here", %{}, "", state}

    true ->
      sdp_answer = generate_sdp_answer(message.body)
      {:respond, 200, "OK", %{"content-type" => "application/sdp"}, sdp_answer, state}
  end
end
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        (optional)


    

  


  

      

          @callback handle_message(request(), state()) :: response()


      


Handle MESSAGE requests.
MESSAGE sends instant messages using SIP as defined in
RFC 3428. The body contains the message content.
Parameters
	request - The MESSAGE request message
	state - Current handler state

Returns
Standard handler response tuple.
Example
@impl true
def handle_message(message, state) do
  from = message.headers["from"]
  content_type = message.headers["content-type"]

  case content_type do
    "text/plain" ->
      deliver_message(from, message.body)
      {:respond, 200, "OK", %{}, "", state}

    _ ->
      {:respond, 415, "Unsupported Media Type", %{}, "", state}
  end
end

  



  
    
      
    
    
      handle_notify(request, state)


        (optional)


    

  


  

      

          @callback handle_notify(request(), state()) :: response()


      


Handle NOTIFY requests.
NOTIFY carries event notification data for active subscriptions as defined in
RFC 6665.
Parameters
	request - The NOTIFY request message
	state - Current handler state

Returns
Standard handler response tuple.

  



  
    
      
    
    
      handle_options(request, state)


        (optional)


    

  


  

      

          @callback handle_options(request(), state()) :: response()


      


Handle OPTIONS requests.
OPTIONS is used to query the capabilities of a SIP endpoint as defined in
RFC 3261 Section 11.
Typically used for:
	Keep-alive/ping functionality
	Discovering supported methods and features
	Pre-flight checks before sending INVITE

Parameters
	request - The OPTIONS request message
	state - Current handler state

Returns
Standard handler response tuple.
Example
@impl true
def handle_options(_message, state) do
  headers = %{
    "allow" => "INVITE, ACK, CANCEL, BYE, OPTIONS",
    "accept" => "application/sdp",
    "supported" => "replaces, timer"
  }
  {:respond, 200, "OK", headers, "", state}
end

  



  
    
      
    
    
      handle_publish(request, state)


        (optional)


    

  


  

      

          @callback handle_publish(request(), state()) :: response()


      


Handle PUBLISH requests.
PUBLISH updates event state information as defined in
RFC 3903. Often used for presence.
Parameters
	request - The PUBLISH request message
	state - Current handler state

Returns
Standard handler response tuple.

  



  
    
      
    
    
      handle_register(request, state)


        (optional)


    

  


  

      

          @callback handle_register(request(), state()) :: response()


      


Handle REGISTER requests.
REGISTER is used to bind a user's address-of-record to one or more contact addresses
as specified in RFC 3261 Section 10.
This is typically used for:
	User location registration
	NAT keepalive
	Presence updates

Parameters
	request - The REGISTER request message
	state - Current handler state

Returns
Standard handler response tuple.
Example
@impl true
def handle_register(message, state) do
  case authenticate(message) do
    :ok ->
      store_registration(message)
      {:respond, 200, "OK", %{}, "", state}

    :unauthorized ->
      challenge = generate_auth_challenge()
      {:respond, 401, "Unauthorized", %{"www-authenticate" => challenge}, "", state}
  end
end

  



  
    
      
    
    
      handle_subscribe(request, state)


        (optional)


    

  


  

      

          @callback handle_subscribe(request(), state()) :: response()


      


Handle SUBSCRIBE requests.
SUBSCRIBE creates a subscription for event notification as defined in
RFC 6665. Common uses:
	Presence (buddy lists) - RFC 3856
	Message waiting indication - RFC 3842
	Conference state - RFC 4575
	Dialog state - RFC 4235

Parameters
	request - The SUBSCRIBE request message
	state - Current handler state

Returns
Standard handler response tuple.
Example
@impl true  
def handle_subscribe(message, state) do
  event = message.headers["event"]

  case event do
    "presence" ->
      # Create subscription and send immediate NOTIFY
      sub_id = create_subscription(message)
      send_notify(sub_id, current_presence_state())
      {:respond, 200, "OK", %{}, "", state}

    _ ->
      {:respond, 489, "Bad Event", %{}, "", state}
  end
end

  



  
    
      
    
    
      handle_transaction_invite_trying(request, transaction, state)


        (optional)


    

  


  

      

          @callback handle_transaction_invite_trying(request(), transaction(), state()) ::
  response()


      


Handle arbitrary Erlang messages sent to the handler process.
This callback is called when the handler receives non-SIP messages via
send/2 or similar. Useful for:
	Timers
	Internal events
	Integration with other parts of your system

Parameters
	msg - Any Erlang term
	state - Current handler state

Returns
	{:noreply, state} - Continue with new state
	{:stop, reason, state} - Stop the handler

Example
@impl true
def handle_info({:call_timeout, call_id}, state) do
  # Hangup calls that have been active too long
  case Map.get(state.calls, call_id) do
    nil -> 
      {:noreply, state}
    _call ->
      send_bye(call_id)
      {:noreply, remove_call(state, call_id)}
  end
end
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          @callback init(args :: term()) :: {:ok, state()} | {:stop, reason :: term()}


      


Initialize the handler state.
Called when a new handler process is started. This happens when:
	A new dialog is created (new INVITE)
	A new out-of-dialog request arrives

Parameters
	args - Arguments passed when starting the handler

Returns
	{:ok, state} - Initialize with the given state
	{:stop, reason} - Prevent the handler from starting

Example
@impl true
def init(_args) do
  {:ok, %{
    calls: %{},
    config: Application.get_env(:my_app, :sip_config)
  }}
end
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Use this module to implement the UAS Handler behaviour with default implementations.
When you use Parrot.UasHandler, you get:
	The @behaviour Parrot.UasHandler declaration
	Default implementations for all callbacks
	The ability to override only the callbacks you need

Example
defmodule MyApp.UasHandler do
  use Parrot.UasHandler

  @impl true
  def init(args) do
    {:ok, %{}}
  end

  @impl true
  def handle_invite(message, state) do
    # Your custom INVITE handling
    {:respond, 200, "OK", %{}, "", state}
  end

  # All other methods will use the default implementations
end
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Parrot Platform - Putting the "T" back in OTP.
Parrot Platform provides Elixir libraries and OTP behaviours for building real-time 
communication applications. It includes a complete SIP protocol stack implementation 
with integrated media handling capabilities.
Overview
Parrot provides two main OTP behaviours for building VoIP applications:
	Parrot.SipHandler - For handling SIP protocol events
	Parrot.MediaHandler - For handling media session events

Quick Start
Here's a minimal example that handles both SIP and media:
defmodule MyVoIPApp do
  use Parrot.SipHandler
  @behaviour Parrot.MediaHandler

  # Handle incoming calls
  @impl true
  def handle_invite(request, state) do
    # Create media session
    {:ok, _pid} = Parrot.Media.MediaSession.start_link(
      id: "call_123",
      role: :uas,
      media_handler: __MODULE__,
      handler_args: %{welcome_file: "welcome.wav"}
    )

    # Accept the call
    {:respond, 200, "OK", %{}, sdp_answer}
  end

  # Play audio when media starts
  @impl Parrot.MediaHandler
  def handle_stream_start(session_id, :outbound, state) do
    {{:play, state.welcome_file}, state}
  end
end
Architecture
Parrot uses Erlang's gen_statem behaviour extensively for managing:
	Transactions: SIP transaction state machines (RFC 3261 compliant)
	Dialogs: SIP dialog lifecycle management
	Media Sessions: RTP audio streaming state management

Features
	Full SIP protocol stack (RFC 3261)
	G.711 audio codec support (PCMU/PCMA)
	RTP/RTCP media streaming
	Extensible handler pattern
	Built on Membrane multimedia framework
	Production-ready supervision trees

Components
	Parrot.Sip - SIP protocol implementation
	Parrot.Media - Media handling and RTP streaming
	Parrot.SipHandler - Behaviour for SIP event callbacks
	Parrot.MediaHandler - Behaviour for media event callbacks

See the Getting Started guide or 
ParrotExampleApp 
for complete examples.
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Behaviour for implementing media session handlers in Parrot.
The Parrot.MediaHandler behaviour provides callbacks for handling media-specific
events during SIP calls, including SDP negotiation, codec selection, media stream
lifecycle, and real-time media events.
Overview
MediaHandler complements Parrot.UasHandler by providing fine-grained control over
media sessions. While UasHandler manages SIP protocol events, MediaHandler focuses
on the actual media streams (audio/video).
Media handlers allow applications to:
	Control audio playback with event-driven callbacks
	Customize SDP offer/answer negotiation
	Influence codec selection based on your preferences
	React to media stream lifecycle events
	Handle errors and recover gracefully
	Build IVR systems, voicemail, music on hold, and more

Basic Usage
defmodule MyApp.MediaHandler do
  @behaviour Parrot.MediaHandler

  @impl true
  def init(_args) do
    {:ok, %{preferred_codec: :opus}}
  end

  @impl true
  def handle_codec_negotiation(offered, supported, state) do
    # Prefer Opus over G.711
    cond do
      :opus in offered and :opus in supported ->
        {:ok, :opus, state}
      :pcmu in offered and :pcmu in supported ->
        {:ok, :pcmu, state}
      true ->
        {:error, :no_common_codec, state}
    end
  end

  @impl true
  def handle_stream_start(_session_id, :outbound, state) do
    # Play welcome message when call connects
    {{:play, "/audio/welcome.wav"}, state}
  end
  
  @impl true
  def handle_play_complete(file_path, state) do
    # After welcome, play menu or stop
    if file_path == "/audio/welcome.wav" do
      {{:play, "/audio/menu.wav"}, state}
    else
      {:stop, state}
    end
  end
end
Integration with UasHandler
Typically, you'll implement both behaviours in your application:
defmodule MyApp do
  use Parrot.UasHandler
  @behaviour Parrot.MediaHandler
  
  # Handle incoming call
  @impl true
  def handle_invite(request, state) do
    # Create media session with this module as the handler
    {:ok, _pid} = Parrot.Media.MediaSession.start_link(
      id: "call_123",
      role: :uas,
      media_handler: __MODULE__,
      handler_args: %{welcome_file: "welcome.wav"}
    )
    
    # Process SDP and respond
    case Parrot.Media.MediaSession.process_offer("call_123", request.body) do
      {:ok, sdp_answer} ->
        {:respond, 200, "OK", %{}, sdp_answer}
      {:error, _} ->
        {:respond, 488, "Not Acceptable Here", %{}, ""}
    end
  end
  
  # MediaHandler callbacks...
end
Callback Flow
The typical callback sequence for a call:
	init/1 - Handler initialization
	handle_session_start/3 - Media session created
	handle_offer/3 - SDP offer received (optional)
	handle_codec_negotiation/3 - Select codec
	handle_negotiation_complete/4 - Negotiation done
	handle_stream_start/3 - Media streaming begins
	handle_play_complete/2 - Audio playback events (if playing)
	handle_stream_stop/3 - Media streaming ends
	handle_session_stop/3 - Cleanup

Current Implementation
The current implementation provides:
	G.711 (PCMU/PCMA) codec support
	Basic media control (play, stop, pause, resume)
	Audio file playback with completion callbacks
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        Process an SDP answer.
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        Customize codec selection.



    


    
      
        handle_media_request(request, state)

      


        Handle custom media requests.



    


    
      
        handle_negotiation_complete(local_sdp, remote_sdp, selected_codec, state)

      


        Called after SDP negotiation completes.
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        Process an SDP offer.



    


    
      
        handle_play_complete(file_path, state)

      


        Handle playback completion.



    


    
      
        handle_session_start(session_id, opts, state)

      


        Handle media session start.
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        Handle media session stop.
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        Handle media stream errors.
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          @type codec() :: :pcmu | :pcma | :opus | atom()


      


Codec atom
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          @type direction() :: :inbound | :outbound


      


SDP direction
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          @type media_action() ::
  {:play, file_path :: String.t()}
  | {:play, file_path :: String.t(), opts :: keyword()}
  | :stop
  | :pause
  | :resume
  | {:set_codec, codec()}
  | :noreply


      


Media actions that can be returned from callbacks.
	{:play, file_path} - Play an audio file
	{:play, file_path, opts} - Play with options
	:stop - Stop current media
	:pause - Pause playback
	:resume - Resume playback
	{:set_codec, codec} - Switch codec
	:noreply - No action
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          @type session_id() :: String.t()


      


Media session ID
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          @type state() :: term()


      


Handler state - can be any term
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        (optional)


    

  


  

      

          @callback handle_answer(sdp :: String.t(), direction(), state()) ::
  {:ok, modified_sdp :: String.t(), state()}
  | {:reject, reason :: term(), state()}
  | {:noreply, state()}


      


Process an SDP answer.
Called before the media session finalizes an SDP answer.
Parameters
	sdp - The SDP answer as a string
	direction - :inbound or :outbound
	state - Current handler state

Returns
	{:ok, modified_sdp, state} - Use modified SDP
	{:reject, reason, state} - Reject the answer
	{:noreply, state} - Process SDP without modification
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        (optional)


    

  


  

      

          @callback handle_codec_negotiation(
  offered_codecs :: [codec()],
  supported_codecs :: [codec()],
  state()
) ::
  {:ok, codec(), state()}
  | {:ok, [codec()], state()}
  | {:error, :no_common_codec, state()}


      


Customize codec selection.
Called during SDP negotiation to select the best codec from offered
and supported lists.
Parameters
	offered_codecs - Codecs offered by remote party
	supported_codecs - Codecs supported locally
	state - Current handler state

Returns
	{:ok, codec, state} - Select a single codec
	{:ok, codec_list, state} - Return ordered preference list
	{:error, :no_common_codec, state} - No acceptable codec

Example
@impl true
def handle_codec_negotiation(offered, supported, state) do
  # Prefer Opus > G.711μ > G.711A
  cond do
    :opus in offered and :opus in supported ->
      {:ok, :opus, state}
    :pcmu in offered and :pcmu in supported ->
      {:ok, :pcmu, state}
    :pcma in offered and :pcma in supported ->
      {:ok, :pcma, state}
    true ->
      {:error, :no_common_codec, state}
  end
end

  



  
    
      
    
    
      handle_media_request(request, state)


        (optional)


    

  


  

      

          @callback handle_media_request(request :: term(), state()) ::
  media_action()
  | {media_action(), state()}
  | {:error, reason :: term(), state()}


      


Handle custom media requests.
Allows for extensibility with custom requests.
Parameters
	request - Custom request
	state - Current handler state

Returns
	media_action - Action to execute
	{media_action, state} - Action with state update
	{:error, reason, state} - Invalid request


  



  
    
      
    
    
      handle_negotiation_complete(local_sdp, remote_sdp, selected_codec, state)


        (optional)


    

  


  

      

          @callback handle_negotiation_complete(
  local_sdp :: String.t(),
  remote_sdp :: String.t(),
  selected_codec :: codec(),
  state()
) :: {:ok, state()} | {:error, reason :: term(), state()}


      


Called after SDP negotiation completes.
Provides the final negotiated parameters.
Parameters
	local_sdp - Final local SDP
	remote_sdp - Final remote SDP
	selected_codec - The negotiated codec
	state - Current handler state

Returns
	{:ok, state} - Negotiation accepted
	{:error, reason, state} - Reject the negotiation


  



  
    
      
    
    
      handle_offer(sdp, direction, state)


        (optional)


    

  


  

      

          @callback handle_offer(sdp :: String.t(), direction(), state()) ::
  {:ok, modified_sdp :: String.t(), state()}
  | {:reject, reason :: term(), state()}
  | {:noreply, state()}


      


Process an SDP offer.
Called before the media session processes an SDP offer. The handler can
modify the SDP or reject it.
Parameters
	sdp - The SDP offer as a string
	direction - :inbound or :outbound
	state - Current handler state

Returns
	{:ok, modified_sdp, state} - Use modified SDP
	{:reject, reason, state} - Reject the offer
	{:noreply, state} - Process SDP without modification


  



  
    
      
    
    
      handle_play_complete(file_path, state)


        (optional)


    

  


  

      

          @callback handle_play_complete(file_path :: String.t(), state()) ::
  media_action() | {media_action(), state()} | {:noreply, state()}


      


Handle playback completion.
Called when an audio file finishes playing.
Parameters
	file_path - Path of completed file
	state - Current handler state

Returns
	media_action - Next action to execute
	{media_action, state} - Action with state update
	{:noreply, state} - No action


  



  
    
      
    
    
      handle_session_start(session_id, opts, state)


        (optional)


    

  


  

      

          @callback handle_session_start(session_id(), opts :: keyword(), state()) ::
  {:ok, state()} | {:error, reason :: term(), state()}


      


Handle media session start.
Called when a media session is being established.
Parameters
	session_id - Unique session identifier
	opts - Session options
	state - Current handler state

Returns
	{:ok, state} - Session started successfully
	{:error, reason, state} - Session start failed


  



  
    
      
    
    
      handle_session_stop(session_id, reason, state)


        (optional)


    

  


  

      

          @callback handle_session_stop(session_id(), reason :: term(), state()) :: {:ok, state()}


      


Handle media session stop.
Called when a media session is terminating.
Parameters
	session_id - Session identifier
	reason - Termination reason
	state - Current handler state

Returns
	{:ok, state} - Acknowledged


  



  
    
      
    
    
      handle_stream_error(session_id, error, state)


        (optional)


    

  


  

      

          @callback handle_stream_error(session_id(), error :: term(), state()) ::
  {:retry, state()} | {:continue, state()} | {:stop, reason :: term(), state()}


      


Handle media stream errors.
Parameters
	session_id - Session identifier
	error - Error details
	state - Current handler state

Returns
	{:retry, state} - Retry the operation
	{:continue, state} - Continue despite error
	{:stop, reason, state} - Stop the stream


  



  
    
      
    
    
      handle_stream_start(session_id, direction, state)


        (optional)


    

  


  

      

          @callback handle_stream_start(
  session_id(),
  direction :: :inbound | :outbound | :bidirectional,
  state()
) ::
  media_action()
  | {media_action(), state()}
  | {[media_action()], state()}
  | {:noreply, state()}


      


Handle media stream start.
Called when media stream is about to start. Can return media actions
to execute.
Parameters
	session_id - Session identifier
	direction - :inbound, :outbound, or :bidirectional
	state - Current handler state

Returns
	media_action - Single action to execute
	{media_action, state} - Action with state update
	{[media_action], state} - Multiple actions
	{:noreply, state} - No action

Example
@impl true
def handle_stream_start(_session_id, :inbound, state) do
  # Play welcome message
  {{:play, "/audio/welcome.wav"}, state}
end

  



  
    
      
    
    
      handle_stream_stop(session_id, reason, state)


        (optional)


    

  


  

      

          @callback handle_stream_stop(session_id(), reason :: term(), state()) :: {:ok, state()}


      


Handle media stream stop.
Called when media stream stops.
Parameters
	session_id - Session identifier
	reason - Stop reason
	state - Current handler state

Returns
	{:ok, state} - Acknowledged


  



  
    
      
    
    
      init(args)



    

  


  

      

          @callback init(args :: term()) :: {:ok, state()} | {:stop, reason :: term()}


      


Initialize the media handler.
Called when a new media session starts. This happens when MediaSession
is started for a dialog.
Parameters
	args - Arguments passed when starting the handler

Returns
	{:ok, state} - Initialize with the given state
	{:stop, reason} - Prevent the handler from starting

Example
@impl true
def init(args) do
  {:ok, %{
    preferred_codec: :opus,
    quality_threshold: 5.0,
    play_queue: []
  }}
end
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Parrot.Sip.Dialog 
    



      
Implementation of SIP dialog management according to RFC 3261 Section 12.
This module provides the pure functional implementation of SIP dialogs.
For stateful dialog management, see Parrot.Sip.DialogStatem.
A dialog represents a peer-to-peer SIP relationship between two user agents
that persists for some time. Dialogs facilitate sequencing of messages,
proper routing of requests between participants, and provide context for
SIP transactions.
As defined in RFC 3261 Section 12, a dialog is identified by the combination of:
	Call-ID
	Local tag (From tag for UAC, To tag for UAS)
	Remote tag (To tag for UAC, From tag for UAS)

Dialogs have states:
	Early: Created by provisional responses (1xx)
	Confirmed: Created by final responses (2xx)
	Terminated: Ended by BYE request or other terminating events

This module provides functionality for:
	Creating dialogs from SIP messages (Section 12.1.1)
	Generating dialog IDs (Section 12.1.1)
	Managing dialog state transitions (Section 12.3)
	Creating in-dialog requests (Section 12.2.1)
	Processing in-dialog responses (Section 12.2.1.2)
	Handling dialog termination (Section 15)

References:
	RFC 3261: SIP: Session Initiation Protocol (https://tools.ietf.org/html/rfc3261)	Section 12: Dialogs
	Section 13: Initiating a Session
	Section 15: Terminating a Session
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        t()

      


    





  
    Functions
  


    
      
        count()

      


        Facade function that returns the count of active dialogs.



    


    
      
        find_and_use_dialog(dialog_id, request)

      


        Facade function that creates a request within an existing dialog.



    


    
      
        generate_id(perspective, call_id, local_tag, remote_tag)

      


        Generates a dialog ID based on the dialog parameters.



    


    
      
        is_early?(dialog)

      


        Checks if a dialog is in the early state.



    


    
      
        is_secure?(dialog)

      


        Checks if a dialog is secure (using SIPS).



    


    
      
        uac_create(request, response)

      


        Creates a dialog from the UAC perspective.



    


    
      
        uac_request(method, dialog)

      


        Creates an in-dialog request from the UAC perspective.



    


    
      
        uac_response(response, dialog)

      


        Processes a response to an in-dialog request from the UAC perspective.



    


    
      
        uac_result(request, transaction_result)

      


        Facade function that processes a transaction result in the UAC context.



    


    
      
        uas_create(request, response)

      


        Creates a dialog from the UAS perspective.



    


    
      
        uas_find(request)

      


        Finds a dialog from the UAS perspective.



    


    
      
        uas_process(request, dialog)

      


        Processes an in-dialog request from the UAS perspective.



    


    
      
        uas_request(request)

      


        Processes a UAS request in the context of dialogs.



    


    
      
        uas_response(response, request)

      


        Prepares a UAS response with dialog information.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.Dialog{
  call_id: String.t(),
  id: String.t(),
  local_seq: non_neg_integer(),
  local_tag: String.t(),
  local_uri: String.t(),
  remote_seq: non_neg_integer(),
  remote_tag: String.t(),
  remote_target: String.t(),
  remote_uri: String.t(),
  route_set: list(),
  secure: boolean(),
  state: :early | :confirmed | :terminated
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      count()



    

  


  

      

          @spec count() :: non_neg_integer()


      


Facade function that returns the count of active dialogs.
This function delegates to the DialogStatem implementation and will
gradually be replaced with our pure Elixir implementation.
Returns
	The number of active dialogs


  



  
    
      
    
    
      find_and_use_dialog(dialog_id, request)



    

  


  

      

          @spec find_and_use_dialog(String.t(), Parrot.Sip.Message.t()) ::
  {:ok, Parrot.Sip.Message.t(), t()} | {:error, :no_dialog}


      


Facade function that creates a request within an existing dialog.
This function currently delegates to the DialogStatem implementation,
which uses ERSIP. It will gradually be replaced with our pure Elixir implementation.
RFC 3261 Section 12.2.1
@doc """
Associates a request with its dialog and passes it to the dialog process.
Parameters
	dialog_id: The dialog ID to associate with the request
	request: The SIP request message

Returns
	{:ok, request}: The updated request with dialog information
	{:error, :no_dialog}: If no matching dialog exists


  



  
    
      
    
    
      generate_id(perspective, call_id, local_tag, remote_tag)



    

  


  

      

          @spec generate_id(atom(), String.t(), String.t(), String.t()) :: String.t()


      


Generates a dialog ID based on the dialog parameters.
Parameters
	perspective: Either :uac or :uas
	call_id: The Call-ID value
	local_tag: The local tag value
	remote_tag: The remote tag value

Returns
	A string representing the dialog ID


  



  
    
      
    
    
      is_early?(dialog)



    

  


  

      

          @spec is_early?(t()) :: boolean()


      


Checks if a dialog is in the early state.
Parameters
	dialog: The dialog to check

Returns
	true if the dialog is in the early state, false otherwise


  



  
    
      
    
    
      is_secure?(dialog)



    

  


  

      

          @spec is_secure?(t()) :: boolean()


      


Checks if a dialog is secure (using SIPS).
Parameters
	dialog: The dialog to check

Returns
	true if the dialog is secure, false otherwise


  



  
    
      
    
    
      uac_create(request, response)



    

  


  

      

          @spec uac_create(Parrot.Sip.Message.t(), Parrot.Sip.Message.t()) :: {:ok, t()}


      


Creates a dialog from the UAC perspective.
Takes a SIP request and response and creates a dialog from the
client perspective.
Parameters
	request: The SIP request that started the dialog (typically INVITE)
	response: The SIP response that established the dialog

Returns
	{:ok, dialog}: A new dialog struct


  



  
    
      
    
    
      uac_request(method, dialog)



    

  


  

      

          @spec uac_request(atom(), t()) :: {:ok, Parrot.Sip.Message.t(), t()}


      


Creates an in-dialog request from the UAC perspective.
Creates a new request within an existing dialog.
Parameters
	method: The SIP method for the request
	dialog: The current dialog state

Returns
	{:ok, request, updated_dialog}: The new request and updated dialog


  



  
    
      
    
    
      uac_response(response, dialog)



    

  


  

      

          @spec uac_response(Parrot.Sip.Message.t(), t()) :: {:ok, t()}


      


Processes a response to an in-dialog request from the UAC perspective.
Updates the dialog state based on the received response.
Parameters
	response: The SIP response received
	dialog: The current dialog state

Returns
	{:ok, updated_dialog}: The updated dialog


  



  
    
      
    
    
      uac_result(request, transaction_result)



    

  


  

      

          @spec uac_result(Parrot.Sip.Message.t(), any()) :: :ok


      


Facade function that processes a transaction result in the UAC context.
This function currently delegates to the DialogStatem implementation,
which uses ERSIP. It will gradually be replaced with our pure Elixir implementation.
RFC 3261 Section 12.2.1.2
Parameters
	request: The original request
	transaction_result: Result from the transaction

Returns
	:ok: Successfully processed


  



  
    
      
    
    
      uas_create(request, response)



    

  


  

      

          @spec uas_create(Parrot.Sip.Message.t(), Parrot.Sip.Message.t()) :: {:ok, t()}


      


Creates a dialog from the UAS perspective.
Takes a SIP request and response and creates a dialog from the
server perspective.
Parameters
	request: The SIP request that started the dialog (typically INVITE)
	response: The SIP response that established the dialog

Returns
	{:ok, dialog}: A new dialog struct


  



  
    
      
    
    
      uas_find(request)



    

  


  

      

          @spec uas_find(Parrot.Sip.Message.t()) :: {:ok, pid()} | :not_found


      


Finds a dialog from the UAS perspective.
Checks if the incoming request matches an existing dialog by examining
the Call-ID, From tag, and To tag combination.
RFC 3261 Section 12.2.2
Parameters
	request: The SIP request to find a matching dialog for

Returns
	{:ok, dialog_handle}: Dialog handle if found
	:not_found: If no matching dialog exists


  



  
    
      
    
    
      uas_process(request, dialog)



    

  


  

      

          @spec uas_process(Parrot.Sip.Message.t(), t()) :: {:ok, t()}


      


Processes an in-dialog request from the UAS perspective.
Updates the dialog state based on the received request.
Parameters
	request: The SIP request received in the dialog
	dialog: The current dialog state

Returns
	{:ok, updated_dialog}: The updated dialog


  



  
    
      
    
    
      uas_request(request)



    

  


  

      

          @spec uas_request(Parrot.Sip.Message.t()) ::
  :process | {:reply, Parrot.Sip.Message.t()}


      


Processes a UAS request in the context of dialogs.
Determines if this is an in-dialog request and handles it appropriately.
For out-of-dialog requests, allows normal processing to continue.
RFC 3261 Section 12.2.2
Parameters
	request: The SIP request to process

Returns
	:process: The request should be further processed
	{:reply, response}: A response that should be sent back immediately


  



  
    
      
    
    
      uas_response(response, request)



    

  


  

      

          @spec uas_response(Parrot.Sip.Message.t(), Parrot.Sip.Message.t()) ::
  Parrot.Sip.Message.t()


      


Prepares a UAS response with dialog information.
Adds dialog-related headers and information to responses that establish
or continue dialogs.
RFC 3261 Section 12.1.1
Parameters
	response: The SIP response to process
	request: The original SIP request

Returns
	The updated SIP response with dialog information
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Parrot.Sip.Message 
    



      
Represents a SIP message (request or response).
This module provides a struct and functions for working with SIP messages as defined
in RFC 3261 and related specifications. It provides a pure functional implementation
that models both SIP requests and responses, along with utility functions for
manipulation, analysis, and conversion.
References:
	RFC 3261 Section 7: SIP Messages
	RFC 3261 Section 8.1: UAC Behavior
	RFC 3261 Section 8.2: UAS Behavior
	RFC 3261 Section 20: Header Fields
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    Functions
  


    
      
        all_vias(message)

      


        Gets all Via headers from a message.



    


    
      
        branch(message)

      


        Gets the branch parameter from the top Via header.



    


    
      
        call_id(message)

      


        Gets the Call-ID header from a message.



    


    
      
        contact(message)

      


        Gets the Contact header from a message.



    


    
      
        cseq(message)

      


        Gets the CSeq header from a message.



    


    
      
        default_reason_phrase(status_code)

      


        Returns the default reason phrase for a given SIP status code.



    


    
      
        dialog_id(message)

      


        Gets a dialog ID from a message.



    


    
      
        from(message)

      


        Gets the From header from a message.



    


    
      
        get_header(message, name)

      


        Gets a header from the message by name.



    


    
      
        get_headers(message, name)

      


        Gets all headers of a given name. Returns a list, even if only one header is present.



    


    
      
        in_dialog?(message)

      


        Determines if a message is within a dialog.



    


    
      
        is_client_error?(message)

      


        Checks if a response message is a client error (4xx).



    


    
      
        is_failure?(message)

      


        Checks if a response message is a failure (4xx, 5xx, or 6xx).



    


    
      
        is_global_error?(message)

      


        Checks if a response message is a global error (6xx).



    


    
      
        is_provisional?(message)

      


        Checks if a response message is provisional (1xx).



    


    
      
        is_redirect?(message)

      


        Checks if a response message is a redirection (3xx).



    


    
      
        is_request?(message)

      


        Check if a message is a request.



    


    
      
        is_response?(message)

      


        Check if a message is a response.



    


    
      
        is_server_error?(message)

      


        Checks if a response message is a server error (5xx).



    


    
      
        is_success?(message)

      


        Checks if a response message is successful (2xx).



    


    
      
        new_request(method, request_uri, headers \\ %{}, opts \\ [])

      


        Creates a new request message with the specified method, request URI, and headers.



    


    
      
        new_response(status_code)

      


        Creates a new response message with standard reason phrase based on status code.



    


    
      
        new_response(status_code, reason_phrase)

      


    


    
      
        new_response(status_code, reason_phrase, headers)

      


    


    
      
        new_response(status_code, reason_phrase, headers, opts)

      


        Creates a new response message with the specified status code, reason phrase, and headers.



    


    
      
        reply(request, status_code)

      


        Creates a response from a request with standard reason phrase based on status code.



    


    
      
        reply(request, status_code, reason_phrase)

      


        Creates a response from a request, copying necessary headers and setting
the status code and reason phrase.



    


    
      
        set_body(message, body)

      


        Sets the body of the message and updates the Content-Length header.



    


    
      
        set_header(message, name, value)

      


        Sets a header in the message.



    


    
      
        status_class(arg1)

      


        Gets the status class of a response message (1xx, 2xx, etc.).



    


    
      
        to(message)

      


        Gets the To header from a message.



    


    
      
        to_binary(message)

      


        Converts a message to binary format for transmission.



    


    
      
        to_s(message)

      


        Convert the message to a string representation.



    


    
      
        top_via(message)

      


        Gets the top Via header from a message.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.Message{
  body: String.t(),
  dialog_id: String.t() | nil,
  direction: :incoming | :outgoing | nil,
  headers: map(),
  method: Parrot.Sip.Method.t() | nil,
  reason_phrase: String.t() | nil,
  request_uri: String.t() | nil,
  source: map() | nil,
  status_code: integer() | nil,
  transaction_id: String.t() | nil,
  type: :request | :response | nil,
  version: String.t()
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      all_vias(message)



    

  


  

      

          @spec all_vias(t()) :: [Parrot.Sip.Headers.Via.t()]


      


Gets all Via headers from a message.
Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> via = %Parrot.Sip.Headers.Via{host: "example.com", port: 5060}
iex> message = Parrot.Sip.Message.set_header(message, "Via", via)
iex> Parrot.Sip.Message.all_vias(message)
[%Parrot.Sip.Headers.Via{host: "example.com", port: 5060}]

  



  
    
      
    
    
      branch(message)



    

  


  

      

          @spec branch(t()) :: String.t() | nil


      


Gets the branch parameter from the top Via header.
Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> via = %Parrot.Sip.Headers.Via{parameters: %{"branch" => "z9hG4bK123"}}
iex> message = Parrot.Sip.Message.set_header(message, "Via", via)
iex> Parrot.Sip.Message.branch(message)
"z9hG4bK123"

  



  
    
      
    
    
      call_id(message)



    

  


  

      

          @spec call_id(t()) :: String.t() | Parrot.Sip.Headers.CallId.t() | nil


      


Gets the Call-ID header from a message.
Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> message = Parrot.Sip.Message.set_header(message, "Call-ID", "abc123@example.com")
iex> Parrot.Sip.Message.call_id(message)
"abc123@example.com"

  



  
    
      
    
    
      contact(message)



    

  


  

      

          @spec contact(t()) :: Parrot.Sip.Headers.Contact.t() | nil


      


Gets the Contact header from a message.
Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> contact = %Parrot.Sip.Headers.Contact{uri: "sip:alice@example.com"}
iex> message = Parrot.Sip.Message.set_header(message, "Contact", contact)
iex> Parrot.Sip.Message.contact(message)
%Parrot.Sip.Headers.Contact{uri: "sip:alice@example.com"}

  



  
    
      
    
    
      cseq(message)



    

  


  

      

          @spec cseq(t()) :: Parrot.Sip.Headers.CSeq.t() | nil


      


Gets the CSeq header from a message.
Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> cseq = %Parrot.Sip.Headers.CSeq{sequence: 1, method: :invite}
iex> message = Parrot.Sip.Message.set_header(message, "CSeq", cseq)
iex> Parrot.Sip.Message.cseq(message)
%Parrot.Sip.Headers.CSeq{sequence: 1, method: :invite}

  



  
    
      
    
    
      default_reason_phrase(status_code)



    

  


  

      

          @spec default_reason_phrase(integer()) :: String.t()


      


Returns the default reason phrase for a given SIP status code.

  



  
    
      
    
    
      dialog_id(message)



    

  


  

      

          @spec dialog_id(t()) :: Parrot.Sip.DialogId.t()


      


Gets a dialog ID from a message.
Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> from = %Parrot.Sip.Headers.From{parameters: %{"tag" => "123"}}
iex> to = %Parrot.Sip.Headers.To{parameters: %{"tag" => "456"}}
iex> message = message |> Parrot.Sip.Message.set_header("From", from)
iex> message = message |> Parrot.Sip.Message.set_header("To", to)
iex> message = message |> Parrot.Sip.Message.set_header("Call-ID", "abc@example.com")
iex> dialog_id = Parrot.Sip.Message.dialog_id(message)
iex> dialog_id.call_id
"abc@example.com"

  



  
    
      
    
    
      from(message)



    

  


  

      

          @spec from(t()) :: Parrot.Sip.Headers.From.t() | nil


      


Gets the From header from a message.
Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> from = %Parrot.Sip.Headers.From{uri: "sip:alice@example.com"}
iex> message = Parrot.Sip.Message.set_header(message, "From", from)
iex> Parrot.Sip.Message.from(message)
%Parrot.Sip.Headers.From{uri: "sip:alice@example.com"}

  



  
    
      
    
    
      get_header(message, name)



    

  


  

      

          @spec get_header(t(), String.t()) :: any()


      


Gets a header from the message by name.
Header names are case-insensitive as per RFC 3261.
If the header is a map, it will be converted to the appropriate struct.
Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> message = Parrot.Sip.Message.set_header(message, "Via", %{protocol: "SIP", version: "2.0", transport: "udp"})
iex> Parrot.Sip.Message.get_header(message, "via")
%Parrot.Sip.Headers.Via{protocol: "SIP", version: "2.0", transport: :udp}

  



  
    
      
    
    
      get_headers(message, name)



    

  


  

      

          @spec get_headers(t(), String.t()) :: [any()]


      


Gets all headers of a given name. Returns a list, even if only one header is present.
Useful for headers that can appear multiple times like Record-Route or Via.

  



  
    
      
    
    
      in_dialog?(message)



    

  


  

      

          @spec in_dialog?(t()) :: boolean()


      


Determines if a message is within a dialog.
A message is within a dialog if it has a To tag and a From tag.
Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> from = %Parrot.Sip.Headers.From{parameters: %{"tag" => "123"}}
iex> to = %Parrot.Sip.Headers.To{parameters: %{"tag" => "456"}}
iex> message = message |> Parrot.Sip.Message.set_header("From", from)
iex> message = message |> Parrot.Sip.Message.set_header("To", to)
iex> Parrot.Sip.Message.in_dialog?(message)
true

  



  
    
      
    
    
      is_client_error?(message)



    

  


  

      

          @spec is_client_error?(t()) :: boolean()


      


Checks if a response message is a client error (4xx).
Examples
iex> message = Parrot.Sip.Message.new_response(404, "Not Found")
iex> Parrot.Sip.Message.is_client_error?(message)
true

  



  
    
      
    
    
      is_failure?(message)



    

  


  

      

          @spec is_failure?(t()) :: boolean()


      


Checks if a response message is a failure (4xx, 5xx, or 6xx).
Examples
iex> message = Parrot.Sip.Message.new_response(404, "Not Found")
iex> Parrot.Sip.Message.is_failure?(message)
true

  



  
    
      
    
    
      is_global_error?(message)



    

  


  

      

          @spec is_global_error?(t()) :: boolean()


      


Checks if a response message is a global error (6xx).
Examples
iex> message = Parrot.Sip.Message.new_response(603, "Decline")
iex> Parrot.Sip.Message.is_global_error?(message)
true

  



  
    
      
    
    
      is_provisional?(message)



    

  


  

      

          @spec is_provisional?(t()) :: boolean()


      


Checks if a response message is provisional (1xx).
Examples
iex> message = Parrot.Sip.Message.new_response(180, "Ringing")
iex> Parrot.Sip.Message.is_provisional?(message)
true

  



  
    
      
    
    
      is_redirect?(message)



    

  


  

      

          @spec is_redirect?(t()) :: boolean()


      


Checks if a response message is a redirection (3xx).
Examples
iex> message = Parrot.Sip.Message.new_response(302, "Moved Temporarily")
iex> Parrot.Sip.Message.is_redirect?(message)
true

  



  
    
      
    
    
      is_request?(message)



    

  


  

      

          @spec is_request?(t()) :: boolean()


      


Check if a message is a request.

  



  
    
      
    
    
      is_response?(message)



    

  


  

      

          @spec is_response?(t()) :: boolean()


      


Check if a message is a response.

  



  
    
      
    
    
      is_server_error?(message)



    

  


  

      

          @spec is_server_error?(t()) :: boolean()


      


Checks if a response message is a server error (5xx).
Examples
iex> message = Parrot.Sip.Message.new_response(500, "Server Internal Error")
iex> Parrot.Sip.Message.is_server_error?(message)
true

  



  
    
      
    
    
      is_success?(message)



    

  


  

      

          @spec is_success?(t()) :: boolean()


      


Checks if a response message is successful (2xx).
Examples
iex> message = Parrot.Sip.Message.new_response(200, "OK")
iex> Parrot.Sip.Message.is_success?(message)
true

  



    

    

  
    
      
    
    
      new_request(method, request_uri, headers \\ %{}, opts \\ [])



    

  


  

      

          @spec new_request(Parrot.Sip.Method.t(), String.t(), map(), keyword()) :: t()


      


Creates a new request message with the specified method, request URI, and headers.
This function is the main entry point for creating SIP request messages.
Parameters
	method: The SIP method (atom) for the request
	request_uri: The request target URI
	headers: Optional map of initial headers

Examples
iex> Parrot.Sip.Message.new_request(:invite, "sip:alice@example.com")
%Parrot.Sip.Message{
  method: :invite,
  request_uri: "sip:alice@example.com",
  version: "SIP/2.0",
  headers: %{},
  body: "",
  type: :request,
  direction: :outgoing
}

  



  
    
      
    
    
      new_response(status_code)



    

  


  

      

          @spec new_response(integer()) :: t()


      


Creates a new response message with standard reason phrase based on status code.
If no reason phrase is provided, a standard one will be used based on the status code.
Examples
iex> Parrot.Sip.Message.new_response(200)
%Parrot.Sip.Message{
  status_code: 200,
  reason_phrase: "OK",
  version: "SIP/2.0",
  headers: %{},
  body: "",
  type: :response,
  direction: :outgoing
}

  



  
    
      
    
    
      new_response(status_code, reason_phrase)



    

  


  

      

          @spec new_response(integer(), String.t()) :: t()


          @spec new_response(
  integer(),
  keyword()
) :: t()


      



  



  
    
      
    
    
      new_response(status_code, reason_phrase, headers)



    

  


  

      

          @spec new_response(integer(), String.t(), map()) :: t()


      



  



  
    
      
    
    
      new_response(status_code, reason_phrase, headers, opts)



    

  


  

      

          @spec new_response(integer(), String.t(), map(), keyword()) :: t()


      


Creates a new response message with the specified status code, reason phrase, and headers.
Parameters
	status_code: The SIP response status code (100-699)
	reason_phrase: The reason phrase for the response
	headers: Optional map of initial headers

Examples
iex> Parrot.Sip.Message.new_response(200, "OK")
%Parrot.Sip.Message{
  status_code: 200,
  reason_phrase: "OK",
  version: "SIP/2.0",
  headers: %{},
  body: "",
  type: :response,
  direction: :outgoing
}

  



  
    
      
    
    
      reply(request, status_code)



    

  


  

      

          @spec reply(t(), integer()) :: t()


      


Creates a response from a request with standard reason phrase based on status code.
Examples
iex> request = Parrot.Sip.Message.new_request(:invite, "sip:alice@example.com")
iex> response = Parrot.Sip.Message.reply(request, 200)
iex> response.reason_phrase
"OK"

  



  
    
      
    
    
      reply(request, status_code, reason_phrase)



    

  


  

      

          @spec reply(t(), integer(), String.t()) :: t()


      


Creates a response from a request, copying necessary headers and setting
the status code and reason phrase.
This function follows the requirements in RFC 3261 Section 8.2.6 for
copying headers from requests to responses.
Parameters
	request: The SIP request message
	status_code: The response status code
	reason_phrase: The reason phrase for the response

Examples
iex> request = Parrot.Sip.Message.new_request(:invite, "sip:alice@example.com")
iex> response = Parrot.Sip.Message.reply(request, 200, "OK")
iex> response.status_code
200

  



  
    
      
    
    
      set_body(message, body)



    

  


  

      

          @spec set_body(t(), String.t()) :: t()


      


Sets the body of the message and updates the Content-Length header.
This function automatically calculates and sets the Content-Length header
based on the body's length.
Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> message = Parrot.Sip.Message.set_body(message, "Hello, world!")
iex> message.body
"Hello, world!"
iex> message.headers["content-length"]
13

  



  
    
      
    
    
      set_header(message, name, value)



    

  


  

      

          @spec set_header(t(), String.t(), any()) :: t()


      


Sets a header in the message.
Header names are converted to lowercase for consistent storage and retrieval.
Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> from_header = %Parrot.Sip.Headers.From{}
iex> message = Parrot.Sip.Message.set_header(message, "From", from_header)
iex> message.headers["from"] == from_header
true

  



  
    
      
    
    
      status_class(arg1)



    

  


  

      

          @spec status_class(t()) :: integer() | nil


      


Gets the status class of a response message (1xx, 2xx, etc.).
Examples
iex> message = Parrot.Sip.Message.new_response(200, "OK")
iex> Parrot.Sip.Message.status_class(message)
2

  



  
    
      
    
    
      to(message)



    

  


  

      

          @spec to(t()) :: Parrot.Sip.Headers.To.t() | nil


      


Gets the To header from a message.
Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> to = %Parrot.Sip.Headers.To{uri: "sip:bob@example.com"}
iex> message = Parrot.Sip.Message.set_header(message, "To", to)
iex> Parrot.Sip.Message.to(message)
%Parrot.Sip.Headers.To{uri: "sip:bob@example.com"}

  



  
    
      
    
    
      to_binary(message)



    

  


  

      

          @spec to_binary(t()) :: binary()


      


Converts a message to binary format for transmission.
Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> binary = Parrot.Sip.Message.to_binary(message)
iex> String.starts_with?(binary, "INVITE sip:bob@example.com SIP/2.0")
true

  



  
    
      
    
    
      to_s(message)



    

  


  

      

          @spec to_s(t()) :: String.t()


      


Convert the message to a string representation.

  



  
    
      
    
    
      top_via(message)



    

  


  

      

          @spec top_via(t()) :: Parrot.Sip.Headers.Via.t() | nil


      


Gets the top Via header from a message.
Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> via = %Parrot.Sip.Headers.Via{host: "example.com", port: 5060}
iex> message = Parrot.Sip.Message.set_header(message, "Via", via)
iex> Parrot.Sip.Message.top_via(message)
%Parrot.Sip.Headers.Via{host: "example.com", port: 5060}
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Parrot.Sip.Transaction 
    



      
Implementation of SIP transaction management according to RFC 3261 Section 17.
A SIP transaction consists of a single request and any responses to that request,
which include zero or more provisional responses and one or more final responses.
Transactions are a fundamental component of the SIP protocol, providing reliability,
message sequencing, and state management.
As defined in RFC 3261, there are four types of transactions:
	INVITE Client Transaction (Section 17.1.1)
	Non-INVITE Client Transaction (Section 17.1.2)
	INVITE Server Transaction (Section 17.2.1)
	Non-INVITE Server Transaction (Section 17.2.2)

Each transaction type has its own state machine and handling rules.
This module provides functionality for:
	Creating client and server transactions
	Generating transaction IDs and branch parameters
	Managing transaction state transitions
	Handling transaction timeouts and retransmissions
	Correlating responses to requests

This module provides the pure functional implementation of SIP transactions.
For stateful transaction management, see Parrot.Sip.TransactionStatem.
References:
	RFC 3261: SIP: Session Initiation Protocol (https://tools.ietf.org/html/rfc3261)	Section 17: Transactions
	Section 8.1.1.7: Transaction Identifier
	Section 17.1: Client Transaction
	Section 17.2: Server Transaction
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        create_invite_client(request)

      


        Creates a new client transaction for an INVITE request.



    


    
      
        create_invite_server(request)

      


        Creates a new server transaction for an INVITE request.



    


    
      
        create_non_invite_client(request)

      


        Creates a new client transaction for a non-INVITE request.



    


    
      
        create_non_invite_server(request)

      


        Creates a new server transaction for a non-INVITE request.



    


    
      
        determine_transaction_type(message)

      


        Determines the transaction type based on a message.



    


    
      
        generate_branch(message)

      


        Facade function for generating a transaction branch parameter.



    


    
      
        generate_id(message)

      


        Facade function for generating a transaction ID based on the message type.



    


    
      
        generate_transaction_id(type, branch, request)

      


        Generates a transaction ID based on the transaction parameters.



    


    
      
        handle_event(event, transaction)

      


        Handles SIP transaction state machine events.



    


    
      
        is_client_transaction?(transaction)

      


        Checks if a transaction is a client transaction.



    


    
      
        is_server_transaction?(transaction)

      


        Checks if a transaction is a server transaction.



    


    
      
        is_terminated?(transaction)

      


        Checks if a transaction is terminated.



    


    
      
        matches_request?(transaction, request)

      


        Checks if a transaction matches the given request.



    


    
      
        matches_response?(transaction, response)

      


        Checks if a transaction matches the given response.



    


    
      
        receive_request(request, transaction)

      


        Processes a request within a server transaction.



    


    
      
        receive_response(response, transaction)

      


        Processes a response within a client transaction.



    


    
      
        send_final_response(response, transaction)

      


        Sends a final response (2xx-6xx) in a server transaction.



    


    
      
        send_provisional_response(response, transaction)

      


        Sends a provisional response (1xx) in a server transaction.



    


    
      
        start_client_transaction(transaction)

      


        Starts a client transaction by sending the initial request.



    


    
      
        start_server_transaction(transaction)

      


        Starts a server transaction upon receiving an initial request.



    


    
      
        terminate(transaction)

      


        Terminates a transaction, canceling all timers.



    


    
      
        validate_message(message)

      


        Facade function for validating a SIP message for transaction processing.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.Transaction{
  branch: String.t(),
  created_at: integer(),
  id: String.t(),
  last_response: Parrot.Sip.Message.t() | nil,
  method: atom(),
  request: Parrot.Sip.Message.t(),
  role: :uas | :uac | nil,
  state: transaction_state(),
  timer_a: reference() | nil,
  timer_b: reference() | nil,
  timer_c: reference() | nil,
  timer_d: reference() | nil,
  timer_e: reference() | nil,
  timer_f: reference() | nil,
  timer_g: reference() | nil,
  timer_h: reference() | nil,
  timer_i: reference() | nil,
  timer_j: reference() | nil,
  timer_k: reference() | nil,
  type: transaction_type()
}


      



  



  
    
      
    
    
      transaction_state()



    

  


  

      

          @type transaction_state() ::
  :init
  | :calling
  | :proceeding
  | :completed
  | :confirmed
  | :terminated
  | :trying
  | :completed


      



  



  
    
      
    
    
      transaction_type()



    

  


  

      

          @type transaction_type() ::
  :invite_client | :non_invite_client | :invite_server | :non_invite_server


      



  


        

      

      
        Functions

        


  
    
      
    
    
      create_invite_client(request)



    

  


  

      

          @spec create_invite_client(Parrot.Sip.Message.t()) :: {:ok, t()}


      


Creates a new client transaction for an INVITE request.
Parameters
	request: The SIP INVITE request that initiates the transaction

Returns
	{:ok, transaction}: A new transaction struct


  



  
    
      
    
    
      create_invite_server(request)



    

  


  

      

          @spec create_invite_server(Parrot.Sip.Message.t()) :: {:ok, t()}


      


Creates a new server transaction for an INVITE request.
Parameters
	request: The SIP INVITE request received

Returns
	{:ok, transaction}: A new transaction struct


  



  
    
      
    
    
      create_non_invite_client(request)



    

  


  

      

          @spec create_non_invite_client(Parrot.Sip.Message.t()) :: {:ok, t()}


      


Creates a new client transaction for a non-INVITE request.
Parameters
	request: The SIP request that initiates the transaction

Returns
	{:ok, transaction}: A new transaction struct


  



  
    
      
    
    
      create_non_invite_server(request)



    

  


  

      

          @spec create_non_invite_server(Parrot.Sip.Message.t()) :: {:ok, t()}


      


Creates a new server transaction for a non-INVITE request.
Parameters
	request: The SIP request received

Returns
	{:ok, transaction}: A new transaction struct


  



  
    
      
    
    
      determine_transaction_type(message)



    

  


  

      

          @spec determine_transaction_type(Parrot.Sip.Message.t()) :: transaction_type()


      


Determines the transaction type based on a message.
RFC 3261 Section 17

  



  
    
      
    
    
      generate_branch(message)



    

  


  

      

          @spec generate_branch(Parrot.Sip.Message.t()) :: String.t()


      


Facade function for generating a transaction branch parameter.
This function initially delegates to ERSIP but will gradually be replaced
with our pure Elixir implementation.
RFC 3261 Section 8.1.1.7

  



  
    
      
    
    
      generate_id(message)



    

  


  

      

          @spec generate_id(Parrot.Sip.Message.t()) :: String.t()


      


Facade function for generating a transaction ID based on the message type.
RFC 3261 Section 17

  



  
    
      
    
    
      generate_transaction_id(type, branch, request)



    

  


  

      

          @spec generate_transaction_id(transaction_type(), String.t(), Parrot.Sip.Message.t()) ::
  String.t()


      


Generates a transaction ID based on the transaction parameters.
Parameters
	type: The transaction type
	branch: The branch parameter from the Via header
	request: The SIP request

Returns
	A string representing the transaction ID


  



  
    
      
    
    
      handle_event(event, transaction)



    

  


  

      

          @spec handle_event(term(), t()) :: {t(), [term()]}


      


Handles SIP transaction state machine events.
This function processes an event for the given transaction, returning the updated
transaction struct and a list of actions for the transaction server to execute.
Parameters
	event - The event to process (e.g., {:send, response}, {:received, request}, {:timer, :g})
	transaction - The %Parrot.Sip.Transaction{} struct representing the current transaction state

Returns
	{new_transaction, actions} - The updated transaction and a list of actions (atoms or tuples)

Example
{new_trans, actions} = Parrot.Sip.Transaction.handle_event({:send, response}, transaction)
Supported actions include:
	{:send_response, response}
	{:send_request, request}
	{:start_timer, timer_name, timeout_ms}
	{:cancel_timer, timer_name}
	:terminate_transaction
	:ignore


  



  
    
      
    
    
      is_client_transaction?(transaction)



    

  


  

      

          @spec is_client_transaction?(t()) :: boolean()


      


Checks if a transaction is a client transaction.
Parameters
	transaction: The transaction to check

Returns
	true if the transaction is a client transaction, false otherwise


  



  
    
      
    
    
      is_server_transaction?(transaction)



    

  


  

      

          @spec is_server_transaction?(t()) :: boolean()


      


Checks if a transaction is a server transaction.
Parameters
	transaction: The transaction to check

Returns
	true if the transaction is a server transaction, false otherwise


  



  
    
      
    
    
      is_terminated?(transaction)



    

  


  

      

          @spec is_terminated?(t()) :: boolean()


      


Checks if a transaction is terminated.
Parameters
	transaction: The transaction to check

Returns
	true if the transaction is terminated, false otherwise


  



  
    
      
    
    
      matches_request?(transaction, request)



    

  


  

      

          @spec matches_request?(t(), Parrot.Sip.Message.t()) :: boolean()


      


Checks if a transaction matches the given request.
Parameters
	transaction: The transaction to check
	request: The request to match against

Returns
	true if the transaction matches the request, false otherwise


  



  
    
      
    
    
      matches_response?(transaction, response)



    

  


  

      

          @spec matches_response?(t(), Parrot.Sip.Message.t()) :: boolean()


      


Checks if a transaction matches the given response.
Parameters
	transaction: The transaction to check
	response: The response to match against

Returns
	true if the transaction matches the response, false otherwise


  



  
    
      
    
    
      receive_request(request, transaction)



    

  


  

      

          @spec receive_request(Parrot.Sip.Message.t(), t()) :: {:ok, t()}


      


Processes a request within a server transaction.
Updates the transaction state based on the received request.
Parameters
	request: The SIP request received
	transaction: The current transaction state

Returns
	{:ok, updated_transaction}: The updated transaction


  



  
    
      
    
    
      receive_response(response, transaction)



    

  


  

      

          @spec receive_response(Parrot.Sip.Message.t(), t()) :: {:ok, t()}


      


Processes a response within a client transaction.
Updates the transaction state based on the received response.
Parameters
	response: The SIP response received
	transaction: The current transaction state

Returns
	{:ok, updated_transaction}: The updated transaction


  



  
    
      
    
    
      send_final_response(response, transaction)



    

  


  

      

          @spec send_final_response(Parrot.Sip.Message.t(), t()) :: {:ok, t()}


      


Sends a final response (2xx-6xx) in a server transaction.
Parameters
	response: The SIP response to send
	transaction: The current transaction state

Returns
	{:ok, updated_transaction}: The updated transaction


  



  
    
      
    
    
      send_provisional_response(response, transaction)



    

  


  

      

          @spec send_provisional_response(Parrot.Sip.Message.t(), t()) :: {:ok, t()}


      


Sends a provisional response (1xx) in a server transaction.
Parameters
	response: The SIP response to send
	transaction: The current transaction state

Returns
	{:ok, updated_transaction}: The updated transaction


  



  
    
      
    
    
      start_client_transaction(transaction)



    

  


  

      

          @spec start_client_transaction(t()) :: {:ok, t()}


      


Starts a client transaction by sending the initial request.
Parameters
	transaction: The transaction to start

Returns
	{:ok, updated_transaction}: The updated transaction


  



  
    
      
    
    
      start_server_transaction(transaction)



    

  


  

      

          @spec start_server_transaction(t()) :: {:ok, t()}


      


Starts a server transaction upon receiving an initial request.
Parameters
	transaction: The transaction to start

Returns
	{:ok, updated_transaction}: The updated transaction


  



  
    
      
    
    
      terminate(transaction)



    

  


  

      

          @spec terminate(t()) :: {:ok, t()}


      


Terminates a transaction, canceling all timers.
Parameters
	transaction: The transaction to terminate

Returns
	{:ok, updated_transaction}: The updated transaction
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          @spec validate_message(Parrot.Sip.Message.t()) ::
  {:ok, Parrot.Sip.Message.t()} | {:error, String.t()}


      


Facade function for validating a SIP message for transaction processing.
This function performs validation on the message according to RFC 3261
requirements for transaction handling.
RFC 3261 Section 17
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Parrot.Sip.Transport 
    



      
Transport layer for SIP protocol.
This module provides functions for handling the transport layer of SIP communication.
It manages the transport-specific aspects of SIP communication, including:
	Connection handling for different transport types (UDP, TCP, TLS, WS, WSS)
	Transport error handling and recovery
	NAT traversal mechanisms

The actual serialization and deserialization of SIP messages is handled by
Parrot.Sip.Serializer and Parrot.Sip.Deserializer respectively.
This module provides the pure functional implementation of SIP transport.
For stateful transport management, see Parrot.Sip.Transport.StateMachine.
References:
	RFC 3261 Section 18: Transport
	RFC 3261 Section 18.2.1: Sending Responses
	RFC 3261 Section 18.2.2: Sending Requests
	RFC 6223: SIP Transport Extension for WebSocket
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        connection()

      


        Transport connection



    


    
      
        source()

      


        Transport source information



    


    
      
        transport_opts()

      


        Transport configuration options



    


    
      
        transport_type()

      


        Transport types supported by SIP



    





  
    Functions
  


    
      
        create_source(type, remote_host, remote_port, local_host, local_port)

      


        Delegates source info creation to Parrot.Sip.Deserializer.



    


    
      
        deserialize(raw_data, source)

      


        Delegates deserialization of a binary SIP message to Parrot.Sip.Deserializer.



    


    
      
        determine_connection(message, transport_opts)

      


        Determines the appropriate connection for sending a SIP message.



    


    
      
        local_uri()

      


        Returns a URI for the local transport.
This is used for Contact headers in requests and responses.



    


    
      
        prepare_message(message, transport_opts)

      


        Prepares a message for sending over a specific transport.



    


    
      
        send_request(request)

      


        Sends a SIP request message through the appropriate transport.



    


    
      
        send_response(response)

      


        Sends a SIP response message using the UDP transport.



    


    
      
        send_response(response, source)

      


    


    
      
        serialize(message, opts \\ %{})

      


        Delegates serialization of a SIP message to Parrot.Sip.Serializer.



    


    
      
        start_udp(udp_start_opts)

      


        Start a UDP transport.



    


    
      
        stop_udp()

      


        Stop the UDP transport.



    





      


      
        Types

        


  
    
      
    
    
      connection()



    

  


  

      

          @type connection() :: %{
  type: transport_type(),
  socket: port() | pid() | reference(),
  local_host: String.t(),
  local_port: non_neg_integer(),
  remote_host: String.t() | nil,
  remote_port: non_neg_integer() | nil,
  created_at: DateTime.t()
}


      


Transport connection

  



  
    
      
    
    
      source()



    

  


  

      

          @type source() :: %{
  type: transport_type(),
  host: String.t(),
  port: non_neg_integer(),
  local_host: String.t(),
  local_port: non_neg_integer()
}


      


Transport source information

  



  
    
      
    
    
      transport_opts()



    

  


  

      

          @type transport_opts() :: %{
  type: transport_type(),
  local_host: String.t(),
  local_port: non_neg_integer() | nil,
  remote_host: String.t() | nil,
  remote_port: non_neg_integer() | nil,
  tls_options: keyword() | nil,
  connection_timeout: non_neg_integer(),
  keep_alive_interval: non_neg_integer() | nil
}


      


Transport configuration options

  



  
    
      
    
    
      transport_type()



    

  


  

      

          @type transport_type() :: :udp | :tcp | :tls | :ws | :wss


      


Transport types supported by SIP

  


        

      

      
        Functions

        


  
    
      
    
    
      create_source(type, remote_host, remote_port, local_host, local_port)



    

  


  

      

          @spec create_source(
  transport_type(),
  String.t(),
  non_neg_integer(),
  String.t(),
  non_neg_integer()
) :: source()


      


Delegates source info creation to Parrot.Sip.Deserializer.
Examples
iex> Parrot.Sip.Transport.create_source(:udp, "192.168.1.100", 5060, "192.168.1.1", 5060)
%{type: :udp, host: "192.168.1.100", port: 5060, local_host: "192.168.1.1", local_port: 5060}

  



  
    
      
    
    
      deserialize(raw_data, source)



    

  


  

      

          @spec deserialize(binary(), source()) ::
  {:ok, Parrot.Sip.Message.t()} | {:error, String.t()}


      


Delegates deserialization of a binary SIP message to Parrot.Sip.Deserializer.
This function handles the parsing of raw binary data received from the network
into a structured SIP message.
Parameters
	raw_data: The raw binary data
	source: Transport source information

Examples
iex> raw_data = "INVITE sip:bob@example.com SIP/2.0\r\nVia: SIP/2.0/UDP pc33.atlanta.com;branch=z9hG4bK776asdhds\r\nMax-Forwards: 70\r\nTo: Bob <sip:bob@biloxi.com>\r\nFrom: Alice <sip:alice@atlanta.com>;tag=1928301774\r\nCall-ID: a84b4c76e66710@pc33.atlanta.com\r\nCSeq: 314159 INVITE\r\nContact: <sip:alice@pc33.atlanta.com>\r\nContent-Type: application/sdp\r\nContent-Length: 0\r\n\r\n"
iex> source = %{type: :udp, host: "pc33.atlanta.com", port: 5060, local_host: "server.biloxi.com", local_port: 5060}
iex> {:ok, message} = Parrot.Sip.Transport.deserialize(raw_data, source)
iex> message.method
:invite

  



  
    
      
    
    
      determine_connection(message, transport_opts)



    

  


  

      

          @spec determine_connection(Parrot.Sip.Message.t(), transport_opts()) ::
  {:ok, connection()} | {:error, String.t()}


      


Determines the appropriate connection for sending a SIP message.
For requests, this function follows the client transport rules in RFC 3261 Section 18.1.1.
For responses, it follows the server transport rules in RFC 3261 Section 18.2.2.
Parameters
	message: The SIP message to be sent
	transport_opts: Transport configuration options

Returns
	{:ok, connection_info} with the connection details
	{:error, reason} if no appropriate connection can be determined

Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@biloxi.com")
iex> opts = %{type: :udp, local_host: "alice.atlanta.com", local_port: 5060}
iex> {:ok, conn} = Parrot.Sip.Transport.determine_connection(message, opts)
iex> conn.type
:udp

  



  
    
      
    
    
      local_uri()



    

  


  

      

          @spec local_uri() :: String.t()


      


Returns a URI for the local transport.
This is used for Contact headers in requests and responses.
Returns
	The URI for the local transport

Examples
iex> uri = Parrot.Sip.Transport.local_uri()
iex> uri.scheme
"sip"

  



  
    
      
    
    
      prepare_message(message, transport_opts)



    

  


  

      

          @spec prepare_message(Parrot.Sip.Message.t(), transport_opts()) ::
  Parrot.Sip.Message.t()


      


Prepares a message for sending over a specific transport.
This function makes any necessary transport-specific adjustments to the message
before serialization, such as:
	Updating or adding a Via header with the correct transport protocol
	Setting rport parameter when appropriate
	Handling Max-Forwards decrementing

Parameters
	message: The SIP message to prepare
	transport_opts: Transport configuration options

Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> opts = %{type: :udp, local_host: "alice.atlanta.com", local_port: 5060}
iex> prepared = Parrot.Sip.Transport.prepare_message(message, opts)
iex> via = Parrot.Sip.Message.top_via(prepared)
iex> via.transport
:udp

  



  
    
      
    
    
      send_request(request)



    

  


  

      

          @spec send_request(Parrot.Sip.Message.t()) :: :ok | {:error, String.t()}


      


Sends a SIP request message through the appropriate transport.
This function:
	Serializes the message using the transport-specific options
	Determines the appropriate transport to use
	Sends the message through that transport

Parameters
	request: The SIP request message to send

Returns
	:ok if the message was sent successfully
	{:error, reason} if sending failed

Examples
iex> request = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> Parrot.Sip.Transport.send_request(request)
:ok

  



  
    
      
    
    
      send_response(response)



    

  


  

      

          @spec send_response(Parrot.Sip.Message.t()) :: :ok | {:error, term()}


      


Sends a SIP response message using the UDP transport.
This function expects the response to be a %Parrot.Sip.Message{} and the source
(destination for the response) to be present in the message struct as :source
or passed explicitly as a second argument.
If you call with only the response, it will try to extract the source from
response.source. If you have the source separately, use the two-argument version.
Examples
Parrot.Sip.Transport.send_response(response, source)
Parrot.Sip.Transport.send_response(response) # if response.source is set

  



  
    
      
    
    
      send_response(response, source)



    

  


  

      

          @spec send_response(Parrot.Sip.Message.t(), Parrot.Sip.Source.t()) ::
  :ok | {:error, term()}


      



  



    

  
    
      
    
    
      serialize(message, opts \\ %{})



    

  


  

Delegates serialization of a SIP message to Parrot.Sip.Serializer.
Examples
iex> message = Parrot.Sip.Message.new_request(:invite, "sip:bob@example.com")
iex> binary = Parrot.Sip.Transport.serialize(message)
iex> String.starts_with?(binary, "INVITE sip:bob@example.com SIP/2.0\r\n")
true

  



  
    
      
    
    
      start_udp(udp_start_opts)



    

  


  

      

          @spec start_udp(map()) :: :ok | {:error, any()}


      


Start a UDP transport.
Delegates to the StateMachine implementation.
Parameters
	udp_start_opts: UDP transport start options

Returns
	:ok if successful
	{:error, reason} if an error occurred


  



  
    
      
    
    
      stop_udp()



    

  


  

      

          @spec stop_udp() :: :ok


      


Stop the UDP transport.
Delegates to the StateMachine implementation.
Returns
	:ok if successful
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Parrot SIP Stack
UAC (User Agent Client)
This module provides functionality for the client side of SIP transactions,
including sending requests and handling responses.

      


      
        Summary


  
    Types
  


    
      
        callback()

      


    


    
      
        client_trans_result()

      


    


    
      
        id()

      


    


    
      
        options()

      


    





  
    Functions
  


    
      
        ack_request(sip_msg)

      


    


    
      
        cancel(arg)

      


    


    
      
        request(sip_msg, uac_callback)

      


    


    
      
        request(sip_msg, nexthop, uac_callback)

      


    


    
      
        request_with_opts(sip_msg, uac_options, uac_callback)

      


    





      


      
        Types

        


  
    
      
    
    
      callback()



    

  


  

      

          @type callback() :: (client_trans_result() -> any())


      



  



  
    
      
    
    
      client_trans_result()



    

  


  

      

          @type client_trans_result() ::
  {:message, any()} | {:stop, any()} | Parrot.Sip.Transaction.client_result()


      



  



  
    
      
    
    
      id()



    

  


  

      

          @type id() :: {:uac_id, Parrot.Sip.Transaction.t()}


      



  



  
    
      
    
    
      options()



    

  


  

      

          @type options() :: %{optional(:sip) => map(), optional(:owner) => pid()}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      ack_request(sip_msg)



    

  


  

      

          @spec ack_request(Parrot.Sip.Message.t()) :: :ok


      



  



  
    
      
    
    
      cancel(arg)



    

  


  

      

          @spec cancel(id()) :: :ok


      



  



  
    
      
    
    
      request(sip_msg, uac_callback)



    

  


  

      

          @spec request(Parrot.Sip.Message.t(), callback()) :: id()


      



  



  
    
      
    
    
      request(sip_msg, nexthop, uac_callback)



    

  


  

      

          @spec request(Parrot.Sip.Message.t(), Parrot.Sip.Uri.t() | String.t(), callback()) ::
  id()


      



  



  
    
      
    
    
      request_with_opts(sip_msg, uac_options, uac_callback)



    

  


  

      

          @spec request_with_opts(Parrot.Sip.Message.t(), options(), callback()) :: id()
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Parrot SIP Stack
UAS (User Agent Server)
This module provides functionality for the server side of SIP transactions,
including handling incoming requests and generating responses.

      


      
        Summary


  
    Functions
  


    
      
        make_reply(code, reason_phrase, transaction, req_sip_msg)

      


    


    
      
        process(trans, sip_msg0, handler)

      


    


    
      
        process_ack(req_sip_msg, handler)

      


    


    
      
        process_cancel(trans, handler)

      


    


    
      
        response(resp_sip_msg0, transaction)

      


    


    
      
        response_retransmit(resp_sip_msg, transaction)

      


    


    
      
        set_owner(auto_resp_code, pid, transaction)

      


    


    
      
        sipmsg(transaction)

      


    





      


      
        Functions

        


  
    
      
    
    
      make_reply(code, reason_phrase, transaction, req_sip_msg)



    

  


  

      

          @spec make_reply(
  integer(),
  binary(),
  Parrot.Sip.Transaction.t(),
  Parrot.Sip.Message.t()
) ::
  Parrot.Sip.Message.t()


      



  



  
    
      
    
    
      process(trans, sip_msg0, handler)



    

  


  

      

          @spec process(any(), Parrot.Sip.Message.t(), Parrot.Sip.Handler.handler()) :: :ok


      



  



  
    
      
    
    
      process_ack(req_sip_msg, handler)



    

  


  

      

          @spec process_ack(Parrot.Sip.Message.t(), Parrot.Sip.Handler.handler()) :: :ok


      



  



  
    
      
    
    
      process_cancel(trans, handler)



    

  


  

      

          @spec process_cancel(Parrot.Sip.Transaction.t(), Parrot.Sip.Handler.handler()) :: :ok


      



  



  
    
      
    
    
      response(resp_sip_msg0, transaction)



    

  


  

      

          @spec response(Parrot.Sip.Message.t(), Parrot.Sip.Transaction.t()) :: :ok


      



  



  
    
      
    
    
      response_retransmit(resp_sip_msg, transaction)



    

  


  

      

          @spec response_retransmit(Parrot.Sip.Message.t(), Parrot.Sip.Transaction.t()) :: :ok


      



  



  
    
      
    
    
      set_owner(auto_resp_code, pid, transaction)



    

  


  

      

          @spec set_owner(integer(), pid(), Parrot.Sip.Transaction.t()) :: :ok


      



  



  
    
      
    
    
      sipmsg(transaction)



    

  


  

      

          @spec sipmsg(Parrot.Sip.Transaction.t()) :: Parrot.Sip.Message.t()
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Module for working with SIP Accept headers as defined in RFC 3261 Section 20.1.
The Accept header field is used to specify certain media types which are
acceptable for the response. It follows the same format as the Content-Type
header field.
The Accept header serves important functions in content negotiation:
	Specifying acceptable message body formats for responses
	Supporting quality values (q-values) for preference ordering
	Enabling content type negotiation between endpoints
	Working with Content-Type headers to ensure compatible formats

The header supports MIME media types with optional parameters and quality
values ranging from 0.0 to 1.0, where higher values indicate higher preference.
The special value "/" indicates that all media types are acceptable.
If no Accept header field is present, the server SHOULD assume a default value
of application/sdp, as specified in RFC 3261 Section 20.1.
References:
	RFC 3261 Section 7.4.1: Header Field Format
	RFC 3261 Section 20.1: Accept Header Field
	RFC 3261 Section 20.15: Content-Type Header Field
	RFC 2616 Section 14.1: HTTP Accept header (similar semantics)
	RFC 2046: Multipurpose Internet Mail Extensions (MIME) Part Two


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        all()

      


        Creates a new Accept header for all media types (/).



    


    
      
        format(accept)

      


        Formats an Accept struct as a string.



    


    
      
        new(type, subtype, parameters \\ %{}, q_value \\ nil)

      


        Creates a new Accept header.



    


    
      
        parse(string)

      


        Parses an Accept header string into a struct.



    


    
      
        sdp()

      


        Creates a new Accept header for application/sdp.



    


    
      
        to_string(accept)

      


        Alias for format/1 for consistency with other header modules.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.Headers.Accept{
  parameters: %{required(String.t()) => String.t()},
  q_value: float() | nil,
  subtype: String.t(),
  type: String.t()
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      all()



    

  


  

      

          @spec all() :: t()


      


Creates a new Accept header for all media types (/).
Examples
iex> Parrot.Sip.Headers.Accept.all()
%Parrot.Sip.Headers.Accept{type: "*", subtype: "*", parameters: %{}, q_value: nil}

  



  
    
      
    
    
      format(accept)



    

  


  

      

          @spec format(t()) :: String.t()


      


Formats an Accept struct as a string.
Examples
iex> accept = %Parrot.Sip.Headers.Accept{type: "application", subtype: "sdp", parameters: %{}, q_value: nil}
iex> Parrot.Sip.Headers.Accept.format(accept)
"application/sdp"

iex> accept = %Parrot.Sip.Headers.Accept{type: "application", subtype: "sdp", parameters: %{"charset" => "UTF-8"}, q_value: 0.8}
iex> Parrot.Sip.Headers.Accept.format(accept)
"application/sdp;charset=UTF-8;q=0.8"

  



    

    

  
    
      
    
    
      new(type, subtype, parameters \\ %{}, q_value \\ nil)



    

  


  

      

          @spec new(String.t(), String.t(), map(), float() | nil) :: t()


      


Creates a new Accept header.
Examples
iex> Parrot.Sip.Headers.Accept.new("application", "sdp")
%Parrot.Sip.Headers.Accept{type: "application", subtype: "sdp", parameters: %{}, q_value: nil}

iex> Parrot.Sip.Headers.Accept.new("application", "sdp", %{"charset" => "UTF-8"}, 0.8)
%Parrot.Sip.Headers.Accept{type: "application", subtype: "sdp", parameters: %{"charset" => "UTF-8"}, q_value: 0.8}

  



  
    
      
    
    
      parse(string)



    

  


  

      

          @spec parse(String.t()) :: t()


      


Parses an Accept header string into a struct.
Examples
iex> Parrot.Sip.Headers.Accept.parse("application/sdp")
%Parrot.Sip.Headers.Accept{type: "application", subtype: "sdp", parameters: %{}, q_value: nil}

iex> Parrot.Sip.Headers.Accept.parse("application/sdp;charset=UTF-8;q=0.8")
%Parrot.Sip.Headers.Accept{type: "application", subtype: "sdp", parameters: %{"charset" => "UTF-8"}, q_value: 0.8}

  



  
    
      
    
    
      sdp()



    

  


  

      

          @spec sdp() :: t()


      


Creates a new Accept header for application/sdp.
Examples
iex> Parrot.Sip.Headers.Accept.sdp()
%Parrot.Sip.Headers.Accept{type: "application", subtype: "sdp", parameters: %{}, q_value: nil}

  



  
    
      
    
    
      to_string(accept)



    

  


  

      

          @spec to_string(t()) :: String.t()


      


Alias for format/1 for consistency with other header modules.
Examples
iex> accept = %Parrot.Sip.Headers.Accept{type: "application", subtype: "sdp", parameters: %{}, q_value: nil}
iex> Parrot.Sip.Headers.Accept.to_string(accept)
"application/sdp"
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Module for working with SIP Allow headers as defined in RFC 3261 Section 20.5.
The Allow header field lists the set of methods supported by the User Agent
generating the message. The Allow header field MUST be present in a 405
(Method Not Allowed) response.
This module uses Parrot.Sip.MethodSet internally for efficient method set operations.
References:
	RFC 3261 Section 20.5: Allow Header Field


      


      
        Summary


  
    Functions
  


    
      
        add(method_set, method)

      


        Adds a method to the Allow header.



    


    
      
        allows?(method_set, method)

      


        Checks if a specific method is allowed.



    


    
      
        format(method_set)

      


        Formats a method set as a string for the Allow header.



    


    
      
        new(methods)

      


        Creates a new Allow header with the specified methods.



    


    
      
        parse(string)

      


        Parses an Allow header string into a method set.



    


    
      
        remove(method_set, method)

      


        Removes a method from the Allow header.



    


    
      
        standard()

      


        Creates a standard set of common SIP methods.



    





      


      
        Functions

        


  
    
      
    
    
      add(method_set, method)



    

  


  

      

          @spec add(Parrot.Sip.MethodSet.t(), Parrot.Sip.Method.t() | String.t()) ::
  Parrot.Sip.MethodSet.t()


      


Adds a method to the Allow header.
Examples
iex> set = Parrot.Sip.MethodSet.new([:invite, :ack])
iex> Parrot.Sip.Headers.Allow.add(set, :bye)
#Parrot.Sip.MethodSet<[:ack, :bye, :invite]>

iex> set = Parrot.Sip.MethodSet.new([:invite, :ack, :bye])
iex> Parrot.Sip.Headers.Allow.add(set, :invite)
#Parrot.Sip.MethodSet<[:ack, :bye, :invite]>

  



  
    
      
    
    
      allows?(method_set, method)



    

  


  

      

          @spec allows?(Parrot.Sip.MethodSet.t(), Parrot.Sip.Method.t() | String.t()) ::
  boolean()


      


Checks if a specific method is allowed.
Examples
iex> set = Parrot.Sip.MethodSet.new([:invite, :ack, :bye])
iex> Parrot.Sip.Headers.Allow.allows?(set, :invite)
true

iex> set = Parrot.Sip.MethodSet.new([:invite, :ack])
iex> Parrot.Sip.Headers.Allow.allows?(set, :bye)
false

  



  
    
      
    
    
      format(method_set)



    

  


  

      

          @spec format(Parrot.Sip.MethodSet.t()) :: String.t()


      


Formats a method set as a string for the Allow header.
Examples
iex> set = Parrot.Sip.MethodSet.new([:invite, :ack, :bye])
iex> Parrot.Sip.Headers.Allow.format(set)
"INVITE, ACK, BYE"

iex> Parrot.Sip.Headers.Allow.format(Parrot.Sip.MethodSet.new())
""

  



  
    
      
    
    
      new(methods)



    

  


  

      

          @spec new([Parrot.Sip.Method.t() | String.t()]) :: Parrot.Sip.MethodSet.t()


      


Creates a new Allow header with the specified methods.
Examples
iex> Parrot.Sip.Headers.Allow.new([:invite, :ack, :bye])
%Parrot.Sip.MethodSet{}

  



  
    
      
    
    
      parse(string)



    

  


  

      

          @spec parse(String.t()) :: Parrot.Sip.MethodSet.t()


      


Parses an Allow header string into a method set.
Examples
iex> Parrot.Sip.Headers.Allow.parse("INVITE, ACK, BYE")
#Parrot.Sip.MethodSet<[:ack, :bye, :invite]>

iex> Parrot.Sip.Headers.Allow.parse("")
#Parrot.Sip.MethodSet<[]>

  



  
    
      
    
    
      remove(method_set, method)



    

  


  

      

          @spec remove(Parrot.Sip.MethodSet.t(), Parrot.Sip.Method.t() | String.t()) ::
  Parrot.Sip.MethodSet.t()


      


Removes a method from the Allow header.
Examples
iex> set = Parrot.Sip.MethodSet.new([:invite, :ack, :bye])
iex> Parrot.Sip.Headers.Allow.remove(set, :invite)
#Parrot.Sip.MethodSet<[:ack, :bye]>

iex> set = Parrot.Sip.MethodSet.new([:invite, :ack])
iex> Parrot.Sip.Headers.Allow.remove(set, :bye)
#Parrot.Sip.MethodSet<[:ack, :invite]>

  



  
    
      
    
    
      standard()



    

  


  

      

          @spec standard() :: Parrot.Sip.MethodSet.t()


      


Creates a standard set of common SIP methods.
Examples
iex> Parrot.Sip.Headers.Allow.standard()
#Parrot.Sip.MethodSet<[:ack, :bye, :cancel, :invite, :message, :notify, :options, :register, :subscribe]>
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Module for working with SIP CSeq headers as defined in RFC 3261 Section 20.16.
The CSeq (Command Sequence) header field serves as a way to identify and order
transactions within a dialog. It consists of a sequence number and a method name.
The CSeq serves several critical functions in SIP:
	Uniquely identifying transactions within dialogs
	Distinguishing between new requests and retransmissions
	Ensuring proper message ordering
	Matching responses to requests

Each new request within a dialog increments the CSeq number. 
ACK and CANCEL requests use the same CSeq number as the request they reference
but with different methods, as described in RFC 3261 Sections 17.1.1.3 and 9.1.
References:
	RFC 3261 Section 8.1.1.5: CSeq
	RFC 3261 Section 12.2.1.1: UAC Behavior - Generating the Request (CSeq in dialogs)
	RFC 3261 Section 17.1.1.3: CSeq for CANCEL
	RFC 3261 Section 20.16: CSeq Header Field


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        format(cseq)

      


        Converts a CSeq header to a string representation.



    


    
      
        increment(cseq)

      


        Increments the sequence number of a CSeq header.



    


    
      
        new(number, method)

      


        Creates a new CSeq header.



    


    
      
        parse(string)

      


        Parses a CSeq header string into a CSeq struct.



    


    
      
        with_method(cseq, method)

      


        Creates a new CSeq header with the same sequence number but a different method.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.Headers.CSeq{method: atom(), number: integer()}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      format(cseq)



    

  


  

      

          @spec format(t()) :: String.t()


      


Converts a CSeq header to a string representation.

  



  
    
      
    
    
      increment(cseq)



    

  


  

      

          @spec increment(t()) :: t()


      


Increments the sequence number of a CSeq header.

  



  
    
      
    
    
      new(number, method)



    

  


  

      

          @spec new(integer(), atom()) :: t()


      


Creates a new CSeq header.

  



  
    
      
    
    
      parse(string)



    

  


  

      

          @spec parse(String.t()) :: t()


      


Parses a CSeq header string into a CSeq struct.
Examples
iex> Parrot.Sip.Headers.CSeq.parse("314159 INVITE")
%Parrot.Sip.Headers.CSeq{number: 314159, method: :invite}

iex> Parrot.Sip.Headers.CSeq.parse("1 ACK")
%Parrot.Sip.Headers.CSeq{number: 1, method: :ack}

  



  
    
      
    
    
      with_method(cseq, method)



    

  


  

      

          @spec with_method(t(), atom()) :: t()


      


Creates a new CSeq header with the same sequence number but a different method.
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Module for working with SIP Call-ID headers as defined in RFC 3261 Section 20.8.
The Call-ID header uniquely identifies a specific invitation or
all registrations of a particular client. It is a globally unique identifier
for the call and must be the same for all requests and responses in a given dialog.
Call-ID serves multiple purposes in SIP:
	Uniquely identifying dialogs (along with From and To tags)
	Matching requests and responses for stateless proxies
	Detecting duplicate requests
	Distinguishing between separate registrations from the same client

The syntax typically includes a random string followed by @ and a domain name,
providing a simple mechanism to generate globally unique identifiers without
centralized coordination.
References:
	RFC 3261 Section 8.1.1.4: Call-ID
	RFC 3261 Section 12.1.1: UAC Behavior (Call-ID role in dialog)
	RFC 3261 Section 19.3: Dialog Identifiers
	RFC 3261 Section 20.8: Call-ID Header Field


      


      
        Summary


  
    Functions
  


    
      
        format(call_id)

      


        Formats a Call-ID header value.



    


    
      
        generate()

      


        Generates a unique Call-ID with a default hostname.



    


    
      
        generate(host)

      


        Generates a unique Call-ID.



    


    
      
        new(call_id)

      


        Creates a new Call-ID header.



    


    
      
        parse(string)

      


        Parses a Call-ID header value.



    


    
      
        to_string(call_id)

      


        Alias for format/1 for consistency with other header modules.



    





      


      
        Functions

        


  
    
      
    
    
      format(call_id)



    

  


  

      

          @spec format(String.t()) :: String.t()


      


Formats a Call-ID header value.
Examples
iex> Parrot.Sip.Headers.CallId.format("a84b4c76e66710@pc33.atlanta.com")
"a84b4c76e66710@pc33.atlanta.com"

  



  
    
      
    
    
      generate()



    

  


  

      

          @spec generate() :: String.t()


      


Generates a unique Call-ID with a default hostname.
Examples
iex> call_id = Parrot.Sip.Headers.CallId.generate()
iex> String.contains?(call_id, "@")
true

  



  
    
      
    
    
      generate(host)



    

  


  

      

          @spec generate(String.t()) :: String.t()


      


Generates a unique Call-ID.
The generated Call-ID consists of a random string, the '@' character,
and a hostname or IP address.
Examples
iex> call_id = Parrot.Sip.Headers.CallId.generate("example.com")
iex> String.contains?(call_id, "@example.com")
true

  



  
    
      
    
    
      new(call_id)



    

  


  

      

          @spec new(String.t()) :: String.t()


      


Creates a new Call-ID header.
Examples
iex> Parrot.Sip.Headers.CallId.new("a84b4c76e66710@pc33.atlanta.com")
"a84b4c76e66710@pc33.atlanta.com"

  



  
    
      
    
    
      parse(string)



    

  


  

      

          @spec parse(String.t()) :: String.t()


      


Parses a Call-ID header value.
Examples
iex> Parrot.Sip.Headers.CallId.parse("a84b4c76e66710@pc33.atlanta.com")
"a84b4c76e66710@pc33.atlanta.com"

  



  
    
      
    
    
      to_string(call_id)



    

  


  

      

          @spec to_string(String.t()) :: String.t()


      


Alias for format/1 for consistency with other header modules.
Examples
iex> Parrot.Sip.Headers.CallId.to_string("a84b4c76e66710@pc33.atlanta.com")
"a84b4c76e66710@pc33.atlanta.com"
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Module for working with SIP Contact headers as defined in RFC 3261 Section 20.10.
The Contact header provides a URI where the user can be reached for subsequent requests.
It plays a critical role in dialog establishment, request routing, and registrations.
Its meaning depends on the type of request or response it appears in:
	In REGISTER requests: Specifies where the user can be reached
	In INVITE requests: Indicates where the caller can be reached
	In 2xx responses to INVITE: Specifies where the callee can be reached
	In 3xx responses: Provides alternative locations to retry the request

The Contact header can contain parameters:
	expires: Indicates how long the URI is valid (seconds)
	q-value: Indicates preference among multiple contacts
	methods: Specifies which methods the contact supports
		(wildcard): Special form used only in REGISTER requests for removal



References:
	RFC 3261 Section 8.1.1.8: Contact
	RFC 3261 Section 10: Registrations
	RFC 3261 Section 12.1.1: UAC Behavior
	RFC 3261 Section 20.10: Contact Header Field


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        expires(contact)

      


        Gets the expires parameter from a Contact header.



    


    
      
        format(contact)

      


        Converts a Contact header to a string representation.



    


    
      
        get_parameter(contact, name)

      


        Gets a parameter from a Contact header.



    


    
      
        new(uri, display_name \\ nil, parameters \\ %{})

      


        Creates a new Contact header.



    


    
      
        parse(string)

      


        Parses a Contact header string into a Contact struct.



    


    
      
        q(contact)

      


        Gets the q-value parameter from a Contact header.



    


    
      
        wildcard()

      


        Creates a new wildcard Contact header.



    


    
      
        with_expires(contact, expires)

      


        Sets the expires parameter in a Contact header.



    


    
      
        with_parameter(contact, name, value)

      


        Adds or updates a parameter in a Contact header.



    


    
      
        with_q(contact, q)

      


        Sets the q-value parameter in a Contact header.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.Headers.Contact{
  display_name: String.t() | nil,
  parameters: map(),
  uri: String.t() | Parrot.Sip.Uri.t() | nil,
  wildcard: boolean()
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      expires(contact)



    

  


  

      

          @spec expires(t()) :: integer() | nil


      


Gets the expires parameter from a Contact header.

  



  
    
      
    
    
      format(contact)



    

  


  

      

          @spec format(t()) :: String.t()


      


Converts a Contact header to a string representation.

  



  
    
      
    
    
      get_parameter(contact, name)



    

  


  

      

          @spec get_parameter(t(), String.t()) :: String.t() | nil


      


Gets a parameter from a Contact header.

  



    

    

  
    
      
    
    
      new(uri, display_name \\ nil, parameters \\ %{})



    

  


  

      

          @spec new(String.t(), String.t() | nil, map()) :: t()


      


Creates a new Contact header.

  



  
    
      
    
    
      parse(string)



    

  


  

      

          @spec parse(String.t()) :: t()


      


Parses a Contact header string into a Contact struct.
Examples
iex> Parrot.Sip.Headers.Contact.parse("Alice <sip:alice@pc33.atlanta.com>;expires=3600")
%Parrot.Sip.Headers.Contact{display_name: "Alice", uri: %Parrot.Sip.Uri{scheme: "sip", user: "alice", host: "pc33.atlanta.com"}, parameters: %{"expires" => "3600"}, wildcard: false}

iex> Parrot.Sip.Headers.Contact.parse("*")
%Parrot.Sip.Headers.Contact{display_name: nil, uri: nil, parameters: %{}, wildcard: true}

  



  
    
      
    
    
      q(contact)



    

  


  

      

          @spec q(t()) :: float() | nil


      


Gets the q-value parameter from a Contact header.

  



  
    
      
    
    
      wildcard()



    

  


  

      

          @spec wildcard() :: t()


      


Creates a new wildcard Contact header.

  



  
    
      
    
    
      with_expires(contact, expires)



    

  


  

      

          @spec with_expires(t(), integer()) :: t()


      


Sets the expires parameter in a Contact header.

  



  
    
      
    
    
      with_parameter(contact, name, value)



    

  


  

      

          @spec with_parameter(t(), String.t(), String.t()) :: t()


      


Adds or updates a parameter in a Contact header.

  



  
    
      
    
    
      with_q(contact, q)



    

  


  

      

          @spec with_q(t(), float()) :: t()


      


Sets the q-value parameter in a Contact header.
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Module for working with SIP Content-Length headers as defined in RFC 3261 Section 20.14.
The Content-Length header indicates the size of the message body in bytes. It's essential
for message framing, especially when using stream-based transport protocols like TCP.
Content-Length serves critical functions in SIP:
	Enabling correct framing of messages over stream transports
	Preventing truncated message reception
	Allowing endpoints to determine when a complete message has been received
	Supporting pipelining of multiple requests over a single connection

As specified in RFC 3261 Section 18.3, if no body is present in a message, the
Content-Length value should be 0. The header is mandatory for messages sent over TCP.
References:
	RFC 3261 Section 7.4.1: Header Field Format
	RFC 3261 Section 18.3: Framing
	RFC 3261 Section 20.14: Content-Length Header Field


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        calculate(body)

      


        Calculates the Content-Length for a given body.



    


    
      
        create(body)

      


        Creates a Content-Length header value for a given body.



    


    
      
        format(content_length)

      


        Formats a Content-Length header value.



    


    
      
        new(length)

      


        Creates a new Content-Length header with the specified value.



    


    
      
        parse(string)

      


        Parses a Content-Length header value.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.Headers.ContentLength{value: non_neg_integer()}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      calculate(body)



    

  


  

      

          @spec calculate(String.t() | nil) :: non_neg_integer()


      


Calculates the Content-Length for a given body.
Examples
iex> Parrot.Sip.Headers.ContentLength.calculate("Hello, world!")
13

  



  
    
      
    
    
      create(body)



    

  


  

      

          @spec create(String.t() | nil) :: t()


      


Creates a Content-Length header value for a given body.
Examples
iex> Parrot.Sip.Headers.ContentLength.create("Hello, world!")
%Parrot.Sip.Headers.ContentLength{value: 13}

  



  
    
      
    
    
      format(content_length)



    

  


  

      

          @spec format(t()) :: String.t()


      


Formats a Content-Length header value.
Examples
iex> content_length = %Parrot.Sip.Headers.ContentLength{value: 42}
iex> Parrot.Sip.Headers.ContentLength.format(content_length)
"42"

  



  
    
      
    
    
      new(length)



    

  


  

      

          @spec new(non_neg_integer()) :: t()


      


Creates a new Content-Length header with the specified value.
Examples
iex> Parrot.Sip.Headers.ContentLength.new(42)
%Parrot.Sip.Headers.ContentLength{value: 42}

  



  
    
      
    
    
      parse(string)



    

  


  

      

          @spec parse(String.t()) :: t()


      


Parses a Content-Length header value.
Examples
iex> Parrot.Sip.Headers.ContentLength.parse("42")
%Parrot.Sip.Headers.ContentLength{value: 42}
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Module for working with SIP Content-Type headers as defined in RFC 3261 Section 20.15.
The Content-Type header indicates the media type of the message body, providing 
information about how to interpret the message body. It follows the MIME type format
as specified in RFC 2045.
Content-Type plays an important role in SIP messages:
	Identifies the format of the message body (e.g., SDP, XML)
	Allows proper parsing and rendering of the content
	Facilitates content negotiation between endpoints
	Enables support for multipart message bodies using the multipart/* type

Common Content-Type values in SIP include:
	application/sdp: Session Description Protocol used for media negotiation
	application/pidf+xml: Presence Information Data Format
	multipart/mixed: Multiple body parts with different content types

References:
	RFC 3261 Section 7.4.1: Header Field Format
	RFC 3261 Section 20.15: Content-Type Header Field
	RFC 2045: Multipurpose Internet Mail Extensions (MIME) Part One
	RFC 3204: MIME media types for ISUP and QSIG Objects


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        create(media_type, parameters \\ %{})

      


        Creates a Content-Type header value with parameters.



    


    
      
        format(content_type)

      


        Formats a Content-Type header value.



    


    
      
        media_type(content_type)

      


        Extracts the media type from a Content-Type header.



    


    
      
        new(type, subtype, parameters \\ %{})

      


        Creates a new Content-Type header.



    


    
      
        parameters(content_type)

      


        Extracts parameters from a Content-Type header.



    


    
      
        parse(string)

      


        Parses a Content-Type header value.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.Headers.ContentType{
  parameters: map(),
  subtype: String.t(),
  type: String.t()
}


      



  


        

      

      
        Functions

        


    

  
    
      
    
    
      create(media_type, parameters \\ %{})



    

  


  

      

          @spec create(String.t(), map()) :: t()


      


Creates a Content-Type header value with parameters.
Examples
iex> Parrot.Sip.Headers.ContentType.create("multipart/mixed", %{"boundary" => "boundary42"})
%Parrot.Sip.Headers.ContentType{type: "multipart", subtype: "mixed", parameters: %{"boundary" => "boundary42"}}

  



  
    
      
    
    
      format(content_type)



    

  


  

      

          @spec format(t()) :: String.t()


      


Formats a Content-Type header value.
Examples
iex> content_type = %Parrot.Sip.Headers.ContentType{type: "application", subtype: "sdp", parameters: %{}}
iex> Parrot.Sip.Headers.ContentType.format(content_type)
"application/sdp"

iex> content_type = %Parrot.Sip.Headers.ContentType{type: "multipart", subtype: "mixed", parameters: %{"boundary" => "boundary42"}}
iex> Parrot.Sip.Headers.ContentType.format(content_type)
"multipart/mixed; boundary=boundary42"

  



  
    
      
    
    
      media_type(content_type)



    

  


  

      

          @spec media_type(t()) :: String.t()


      


Extracts the media type from a Content-Type header.
Examples
iex> content_type = %Parrot.Sip.Headers.ContentType{type: "application", subtype: "sdp", parameters: %{}}
iex> Parrot.Sip.Headers.ContentType.media_type(content_type)
"application/sdp"

  



    

  
    
      
    
    
      new(type, subtype, parameters \\ %{})



    

  


  

      

          @spec new(String.t(), String.t(), map()) :: t()


      


Creates a new Content-Type header.
Examples
iex> Parrot.Sip.Headers.ContentType.new("application", "sdp")
%Parrot.Sip.Headers.ContentType{type: "application", subtype: "sdp", parameters: %{}}

iex> Parrot.Sip.Headers.ContentType.new("multipart", "mixed", %{"boundary" => "boundary42"})
%Parrot.Sip.Headers.ContentType{type: "multipart", subtype: "mixed", parameters: %{"boundary" => "boundary42"}}

  



  
    
      
    
    
      parameters(content_type)



    

  


  

      

          @spec parameters(t()) :: map()


      


Extracts parameters from a Content-Type header.
Examples
iex> content_type = %Parrot.Sip.Headers.ContentType{type: "multipart", subtype: "mixed", parameters: %{"boundary" => "boundary42"}}
iex> Parrot.Sip.Headers.ContentType.parameters(content_type)
%{"boundary" => "boundary42"}

  



  
    
      
    
    
      parse(string)



    

  


  

      

          @spec parse(String.t()) :: t()


      


Parses a Content-Type header value.
Examples
iex> Parrot.Sip.Headers.ContentType.parse("application/sdp")
%Parrot.Sip.Headers.ContentType{type: "application", subtype: "sdp", parameters: %{}}

iex> Parrot.Sip.Headers.ContentType.parse("multipart/mixed; boundary=boundary42")
%Parrot.Sip.Headers.ContentType{type: "multipart", subtype: "mixed", parameters: %{"boundary" => "boundary42"}}
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Module for working with SIP Event headers as defined in RFC 3265 Section 7.2.
The Event header field indicates the event or class of events that a SUBSCRIBE
request is requesting notifications for, or that a NOTIFY message is reporting.
The Event header is a mandatory component of the SIP events framework:
	Required in all SUBSCRIBE requests to specify the event package
	Required in all NOTIFY requests to indicate the event being notified
	Supports event templates with parameters for flexible subscriptions
	Enables the SIP-specific event notification framework

Common event packages include:
	presence: User presence information (RFC 3856)
	message-summary: Message waiting indication (RFC 3842)
	dialog: Dialog state events (RFC 4235)
	reg: Registration state events (RFC 3680)
	refer: REFER event package (RFC 3515)

Event parameters allow for more specific subscriptions, such as
subscribing to a specific dialog with an id parameter.
References:
	RFC 3265 Section 7.2: Event Header Field
	RFC 3265 Section 7.4.1: Subscription Duration
	RFC 3265: Session Initiation Protocol (SIP)-Specific Event Notification
	IANA SIP Event Packages Registry


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        format(event)

      


        Formats an Event struct as a string.



    


    
      
        get_parameter(event, key)

      


        Gets the value of a parameter from an Event struct.



    


    
      
        new(event, parameters \\ %{})

      


        Creates a new Event header.



    


    
      
        parse(string)

      


        Parses an Event header string into a struct.



    


    
      
        set_parameter(event, key, value)

      


        Sets a parameter in an Event struct.



    


    
      
        to_string(event)

      


        Alias for format/1 for consistency with other header modules.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.Headers.Event{
  event: String.t(),
  parameters: %{required(String.t()) => String.t()}
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      format(event)



    

  


  

      

          @spec format(t()) :: String.t()


      


Formats an Event struct as a string.
Examples
iex> event = %Parrot.Sip.Headers.Event{event: "presence", parameters: %{}}
iex> Parrot.Sip.Headers.Event.format(event)
"presence"

iex> event = %Parrot.Sip.Headers.Event{event: "presence", parameters: %{"id" => "1234"}}
iex> Parrot.Sip.Headers.Event.format(event)
"presence;id=1234"

  



  
    
      
    
    
      get_parameter(event, key)



    

  


  

      

          @spec get_parameter(t(), String.t()) :: String.t() | nil


      


Gets the value of a parameter from an Event struct.
Examples
iex> event = %Parrot.Sip.Headers.Event{event: "presence", parameters: %{"id" => "1234"}}
iex> Parrot.Sip.Headers.Event.get_parameter(event, "id")
"1234"

iex> event = %Parrot.Sip.Headers.Event{event: "presence", parameters: %{}}
iex> Parrot.Sip.Headers.Event.get_parameter(event, "id")
nil

  



    

  
    
      
    
    
      new(event, parameters \\ %{})



    

  


  

      

          @spec new(String.t(), map()) :: t()


      


Creates a new Event header.
Examples
iex> Parrot.Sip.Headers.Event.new("presence")
%Parrot.Sip.Headers.Event{event: "presence", parameters: %{}}

iex> Parrot.Sip.Headers.Event.new("presence", %{"id" => "1234"})
%Parrot.Sip.Headers.Event{event: "presence", parameters: %{"id" => "1234"}}

  



  
    
      
    
    
      parse(string)



    

  


  

      

          @spec parse(String.t()) :: t()


      


Parses an Event header string into a struct.
Examples
iex> Parrot.Sip.Headers.Event.parse("presence")
%Parrot.Sip.Headers.Event{event: "presence", parameters: %{}}

iex> Parrot.Sip.Headers.Event.parse("presence;id=1234")
%Parrot.Sip.Headers.Event{event: "presence", parameters: %{"id" => "1234"}}

  



  
    
      
    
    
      set_parameter(event, key, value)



    

  


  

      

          @spec set_parameter(t(), String.t(), String.t()) :: t()


      


Sets a parameter in an Event struct.
Examples
iex> event = %Parrot.Sip.Headers.Event{event: "presence", parameters: %{}}
iex> Parrot.Sip.Headers.Event.set_parameter(event, "id", "1234")
%Parrot.Sip.Headers.Event{event: "presence", parameters: %{"id" => "1234"}}

  



  
    
      
    
    
      to_string(event)



    

  


  

      

          @spec to_string(t()) :: String.t()


      


Alias for format/1 for consistency with other header modules.
Examples
iex> event = %Parrot.Sip.Headers.Event{event: "presence", parameters: %{"id" => "1234"}}
iex> Parrot.Sip.Headers.Event.to_string(event)
"presence;id=1234"
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Module for working with SIP Expires headers as defined in RFC 3261 Section 20.19.
The Expires header field gives the relative time after which the message
(or content) expires. The unit of time is seconds.
The Expires header serves several purposes in SIP:
	In REGISTER requests: indicates how long the registration should be valid
	In INVITE requests/responses: indicates when the invitation should expire
	In SUBSCRIBE requests: indicates the desired duration of the subscription
	In 3xx responses: indicates the validity duration of the Contact URI

The value is an integer representing time in seconds. A value of 0 has special
meaning in REGISTER requests, indicating de-registration of the contact.
For other uses, reasonable defaults depend on the method and context.
References:
	RFC 3261 Section 10.2.1.1: Constructing the REGISTER Request
	RFC 3261 Section 10.3: Processing REGISTER Requests (registrar behavior)
	RFC 3261 Section 13.3.1: INVITE Transaction Timeouts
	RFC 3261 Section 20.19: Expires Header Field
	RFC 3265 Section 3.1.1: SUBSCRIBE Duration


      


      
        Summary


  
    Functions
  


    
      
        calculate_expiry(seconds, reference_time \\ DateTime.utc_now())

      


        Calculates an expiration DateTime from a duration in seconds.



    


    
      
        default()

      


        Creates a default Expires header with a value of 3600 seconds (1 hour).



    


    
      
        expired?(expires_time, reference_time \\ DateTime.utc_now())

      


        Checks if an Expires value has expired based on a reference time.



    


    
      
        format(value)

      


        Formats an Expires value as a string.



    


    
      
        new(seconds)

      


        Creates a new Expires header with the specified value in seconds.



    


    
      
        parse(string)

      


        Parses an Expires header string into an integer value.



    


    
      
        remaining_seconds(expires_time, reference_time \\ DateTime.utc_now())

      


        Calculates the remaining time in seconds until expiration.
Returns a negative value if already expired.



    


    
      
        to_string(value)

      


        Alias for format/1 for consistency with other header modules.



    





      


      
        Functions

        


    

  
    
      
    
    
      calculate_expiry(seconds, reference_time \\ DateTime.utc_now())



    

  


  

      

          @spec calculate_expiry(integer(), DateTime.t()) :: DateTime.t()


      


Calculates an expiration DateTime from a duration in seconds.
Examples
iex> now = DateTime.utc_now()
iex> expires_time = Parrot.Sip.Headers.Expires.calculate_expiry(3600, now)
iex> DateTime.diff(expires_time, now, :second)
3600

  



  
    
      
    
    
      default()



    

  


  

      

          @spec default() :: integer()


      


Creates a default Expires header with a value of 3600 seconds (1 hour).
Examples
iex> Parrot.Sip.Headers.Expires.default()
3600

  



    

  
    
      
    
    
      expired?(expires_time, reference_time \\ DateTime.utc_now())



    

  


  

      

          @spec expired?(DateTime.t(), DateTime.t()) :: boolean()


      


Checks if an Expires value has expired based on a reference time.
Examples
iex> now = DateTime.utc_now()
iex> expires_time = DateTime.add(now, 3600, :second)
iex> Parrot.Sip.Headers.Expires.expired?(expires_time, now)
false

iex> now = DateTime.utc_now()
iex> expires_time = DateTime.add(now, -10, :second)  # 10 seconds in the past
iex> Parrot.Sip.Headers.Expires.expired?(expires_time, now)
true

  



  
    
      
    
    
      format(value)



    

  


  

      

          @spec format(integer()) :: String.t()


      


Formats an Expires value as a string.
Examples
iex> Parrot.Sip.Headers.Expires.format(3600)
"3600"

iex> Parrot.Sip.Headers.Expires.format(0)
"0"

  



  
    
      
    
    
      new(seconds)



    

  


  

      

          @spec new(integer()) :: integer()


      


Creates a new Expires header with the specified value in seconds.
Examples
iex> Parrot.Sip.Headers.Expires.new(3600)
3600

  



  
    
      
    
    
      parse(string)



    

  


  

      

          @spec parse(String.t()) :: integer()


      


Parses an Expires header string into an integer value.
Examples
iex> Parrot.Sip.Headers.Expires.parse("3600")
3600

iex> Parrot.Sip.Headers.Expires.parse("0")
0

  



    

  
    
      
    
    
      remaining_seconds(expires_time, reference_time \\ DateTime.utc_now())



    

  


  

      

          @spec remaining_seconds(DateTime.t(), DateTime.t()) :: integer()


      


Calculates the remaining time in seconds until expiration.
Returns a negative value if already expired.
Examples
iex> now = DateTime.utc_now()
iex> expires_time = DateTime.add(now, 3600, :second)
iex> remaining = Parrot.Sip.Headers.Expires.remaining_seconds(expires_time, now)
iex> remaining >= 3599 and remaining <= 3600
true

iex> now = DateTime.utc_now()
iex> expires_time = DateTime.add(now, -10, :second)
iex> Parrot.Sip.Headers.Expires.remaining_seconds(expires_time, now)
-10

  



  
    
      
    
    
      to_string(value)



    

  


  

      

          @spec to_string(integer()) :: String.t()


      


Alias for format/1 for consistency with other header modules.
Examples
iex> Parrot.Sip.Headers.Expires.to_string(3600)
"3600"

iex> Parrot.Sip.Headers.Expires.to_string(0)
"0"
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Module for working with SIP From headers as defined in RFC 3261 Section 20.20.
The From header identifies the logical initiator of the request. It contains 
a URI (typically a SIP URI) that identifies the originator of the request,
an optional display name, and parameters including a mandatory 'tag' parameter
that serves as a dialog identifier.
The From header plays a critical role in:
	Identifying the sender of the message
	Dialog identification and matching (through the tag parameter)
	Establishing associations between requests and responses

The tag parameter is required for all requests and responses, and once assigned,
it must remain constant throughout the dialog's lifetime as specified in
RFC 3261 Section 19.3.
References:
	RFC 3261 Section 8.1.1.3: From
	RFC 3261 Section 19.3: Dialog ID Components  
	RFC 3261 Section 20.20: From Header Field


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        format(from)

      


        Converts a From header to a string representation.



    


    
      
        generate_tag()

      


        Generates a unique tag parameter for a From header.



    


    
      
        get_parameter(from, name)

      


        Gets a parameter from a From header.



    


    
      
        new(uri, display_name \\ nil, parameters \\ %{})

      


        Creates a new From header.



    


    
      
        new_with_tag(uri, display_name \\ nil, parameters_or_tag \\ nil)

      


        Creates a new From header with a randomly generated tag parameter.



    


    
      
        parse(string)

      


        Parses a From header string into a From struct.



    


    
      
        tag(from)

      


        Gets the tag parameter from a From header.



    


    
      
        with_parameter(from, name, value)

      


        Adds or updates a parameter in a From header.



    


    
      
        with_tag(from, tag \\ nil)

      


        Adds a tag parameter to a From header if one doesn't exist.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.Headers.From{
  display_name: String.t() | nil,
  parameters: map(),
  uri: String.t() | Parrot.Sip.Uri.t()
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      format(from)



    

  


  

      

          @spec format(t()) :: String.t()


      


Converts a From header to a string representation.

  



  
    
      
    
    
      generate_tag()



    

  


  

      

          @spec generate_tag() :: String.t()


      


Generates a unique tag parameter for a From header.

  



  
    
      
    
    
      get_parameter(from, name)



    

  


  

      

          @spec get_parameter(t(), String.t()) :: String.t() | nil


      


Gets a parameter from a From header.

  



    

    

  
    
      
    
    
      new(uri, display_name \\ nil, parameters \\ %{})



    

  


  

      

          @spec new(String.t(), String.t() | nil, map() | String.t()) :: t()


      


Creates a new From header.

  



    

    

  
    
      
    
    
      new_with_tag(uri, display_name \\ nil, parameters_or_tag \\ nil)



    

  


  

      

          @spec new_with_tag(String.t(), String.t() | nil, map() | String.t()) :: t()


      


Creates a new From header with a randomly generated tag parameter.

  



  
    
      
    
    
      parse(string)



    

  


  

      

          @spec parse(String.t()) :: t()


      


Parses a From header string into a From struct.
Examples
iex> Parrot.Sip.Headers.From.parse("Alice <sip:alice@atlanta.com>;tag=1928301774")
%Parrot.Sip.Headers.From{display_name: "Alice", uri: "sip:alice@atlanta.com", parameters: %{"tag" => "1928301774"}}

iex> Parrot.Sip.Headers.From.parse("<sip:bob@biloxi.com>")
%Parrot.Sip.Headers.From{display_name: nil, uri: "sip:bob@biloxi.com", parameters: %{}}

  



  
    
      
    
    
      tag(from)



    

  


  

      

          @spec tag(t()) :: String.t() | nil


      


Gets the tag parameter from a From header.

  



  
    
      
    
    
      with_parameter(from, name, value)



    

  


  

      

          @spec with_parameter(t(), String.t(), String.t()) :: t()


      


Adds or updates a parameter in a From header.

  



    

  
    
      
    
    
      with_tag(from, tag \\ nil)



    

  


  

      

          @spec with_tag(t(), String.t() | nil) :: t()


      


Adds a tag parameter to a From header if one doesn't exist.
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Module for working with SIP Max-Forwards headers as defined in RFC 3261 Section 20.22.
The Max-Forwards header is used to limit the number of proxies or gateways 
that can forward a request. It consists of a single integer value that is 
decremented by each proxy that forwards the message.
Max-Forwards serves important purposes in SIP:
	Preventing infinite loops in proxy networks
	Detecting forwarding loops caused by misconfiguration
	Limiting the request scope to a specific number of hops
	Triggering 483 (Too Many Hops) responses when reaching zero

Each proxy MUST decrement the Max-Forwards value by one when forwarding
a request. The recommended initial value is 70, as specified in RFC 3261
Section 8.1.1.6.
References:
	RFC 3261 Section 8.1.1.6: Max-Forwards
	RFC 3261 Section 16.6: Request Forwarding (proxy behavior)
	RFC 3261 Section 20.22: Max-Forwards Header Field
	RFC 3261 Section 21.4.20: 483 Too Many Hops


      


      
        Summary


  
    Functions
  


    
      
        decrement(value)

      


        Decrements the Max-Forwards value by 1.
Returns nil if value is already 0.



    


    
      
        default()

      


        Creates a new Max-Forwards header with the default value of 70.



    


    
      
        format(value)

      


        Formats a Max-Forwards value as a string.



    


    
      
        new(value)

      


        Creates a new Max-Forwards header with the specified value.



    


    
      
        parse(string)

      


        Parses a Max-Forwards header string into an integer value.



    


    
      
        zero?(value)

      


        Checks if the Max-Forwards value has reached 0.



    





      


      
        Functions

        


  
    
      
    
    
      decrement(value)



    

  


  

      

          @spec decrement(integer()) :: integer() | nil


      


Decrements the Max-Forwards value by 1.
Returns nil if value is already 0.
Examples
iex> Parrot.Sip.Headers.MaxForwards.decrement(70)
69

iex> Parrot.Sip.Headers.MaxForwards.decrement(1)
0

iex> Parrot.Sip.Headers.MaxForwards.decrement(0)
nil

  



  
    
      
    
    
      default()



    

  


  

      

          @spec default() :: integer()


      


Creates a new Max-Forwards header with the default value of 70.
Examples
iex> Parrot.Sip.Headers.MaxForwards.default()
70

  



  
    
      
    
    
      format(value)



    

  


  

      

          @spec format(integer()) :: String.t()


      


Formats a Max-Forwards value as a string.
Examples
iex> Parrot.Sip.Headers.MaxForwards.format(70)
"70"

iex> Parrot.Sip.Headers.MaxForwards.format(0)
"0"

  



  
    
      
    
    
      new(value)



    

  


  

      

          @spec new(integer()) :: integer()


      


Creates a new Max-Forwards header with the specified value.
Examples
iex> Parrot.Sip.Headers.MaxForwards.new(70)
70

  



  
    
      
    
    
      parse(string)



    

  


  

      

          @spec parse(String.t()) :: integer()


      


Parses a Max-Forwards header string into an integer value.
Examples
iex> Parrot.Sip.Headers.MaxForwards.parse("70")
70

iex> Parrot.Sip.Headers.MaxForwards.parse("0")
0

  



  
    
      
    
    
      zero?(value)



    

  


  

      

          @spec zero?(integer()) :: boolean()


      


Checks if the Max-Forwards value has reached 0.
Examples
iex> Parrot.Sip.Headers.MaxForwards.zero?(0)
true

iex> Parrot.Sip.Headers.MaxForwards.zero?(1)
false
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Parrot.Sip.Headers.RecordRoute 
    



      
Module for working with SIP Record-Route headers as defined in RFC 3261 Section 20.30.
The Record-Route header is used by SIP proxies to force future messages in a dialog
to be routed through the proxy. Each proxy that requires itself to be in the path of
subsequent requests adds a Record-Route header.
Record-Route serves critical functions in SIP dialog management:
	Ensuring proxies remain in the signaling path for the entire dialog
	Enabling features like accounting, authorization, and call control
	Supporting NAT traversal and firewall traversal
	Facilitating mid-dialog request routing

The UAC copies all Record-Route header field values from responses into Route
header field values in reverse order for subsequent requests within the dialog.
The 'lr' (loose routing) parameter MUST be included for RFC 3261 compliance.
References:
	RFC 3261 Section 12.1.1: UAC Behavior (Record-Route processing)
	RFC 3261 Section 16.6: Request Forwarding (proxy adding Record-Route)
	RFC 3261 Section 16.7: Response Processing (proxy must not modify Record-Route)
	RFC 3261 Section 20.30: Record-Route Header Field
	RFC 3261 Section 20.34: Route Header Field (relationship to Record-Route)


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        format(record_route)

      


        Formats a Record-Route header as a string.



    


    
      
        format_list(record_routes)

      


        Formats a list of Record-Route headers as a string.



    


    
      
        new(uri, display_name \\ nil, parameters \\ %{})

      


        Creates a new Record-Route header.



    


    
      
        parse(string)

      


        Parses a Record-Route header string into a Record-Route struct.



    


    
      
        parse_list(string)

      


        Parses a list of Record-Route headers.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.Headers.RecordRoute{
  display_name: String.t() | nil,
  parameters: map(),
  uri: String.t() | Parrot.Sip.Uri.t()
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      format(record_route)



    

  


  

      

          @spec format(t()) :: String.t()


      


Formats a Record-Route header as a string.
Examples
iex> record_route = %Parrot.Sip.Headers.RecordRoute{display_name: nil, uri: "sip:proxy.example.com;lr", parameters: %{}}
iex> Parrot.Sip.Headers.RecordRoute.format(record_route)
"<sip:proxy.example.com;lr>"

iex> record_route = %Parrot.Sip.Headers.RecordRoute{display_name: "Example Proxy", uri: "sip:proxy.example.com;lr", parameters: %{}}
iex> Parrot.Sip.Headers.RecordRoute.format(record_route)
"Example Proxy <sip:proxy.example.com;lr>"

iex> record_route = %Parrot.Sip.Headers.RecordRoute{display_name: "Complex Name", uri: "sip:proxy.example.com;lr", parameters: %{"param" => "value"}}
iex> Parrot.Sip.Headers.RecordRoute.format(record_route)
""Complex Name" <sip:proxy.example.com;lr>;param=value"

  



  
    
      
    
    
      format_list(record_routes)



    

  


  

      

          @spec format_list([t()]) :: String.t()


      


Formats a list of Record-Route headers as a string.
Examples
iex> record_routes = [
...>   %Parrot.Sip.Headers.RecordRoute{display_name: nil, uri: "sip:proxy1.example.com;lr", parameters: %{}},
...>   %Parrot.Sip.Headers.RecordRoute{display_name: nil, uri: "sip:proxy2.example.com;lr", parameters: %{}}
...> ]
iex> Parrot.Sip.Headers.RecordRoute.format_list(record_routes)
"<sip:proxy1.example.com;lr>, <sip:proxy2.example.com;lr>"

  



    

    

  
    
      
    
    
      new(uri, display_name \\ nil, parameters \\ %{})



    

  


  

      

          @spec new(String.t() | Parrot.Sip.Uri.t(), String.t() | nil, map()) :: t()


      


Creates a new Record-Route header.
Examples
iex> Parrot.Sip.Headers.RecordRoute.new("sip:proxy.example.com;lr")
%Parrot.Sip.Headers.RecordRoute{display_name: nil, uri: "sip:proxy.example.com;lr", parameters: %{}}

iex> Parrot.Sip.Headers.RecordRoute.new("sip:proxy.example.com;lr", "Example Proxy")
%Parrot.Sip.Headers.RecordRoute{display_name: "Example Proxy", uri: "sip:proxy.example.com;lr", parameters: %{}}

  



  
    
      
    
    
      parse(string)



    

  


  

      

          @spec parse(String.t()) :: t()


      


Parses a Record-Route header string into a Record-Route struct.
Examples
iex> Parrot.Sip.Headers.RecordRoute.parse("<sip:proxy.example.com;lr>")
%Parrot.Sip.Headers.RecordRoute{display_name: nil, uri: "sip:proxy.example.com;lr", parameters: %{}}

iex> Parrot.Sip.Headers.RecordRoute.parse("Example Proxy <sip:proxy.example.com;lr>")
%Parrot.Sip.Headers.RecordRoute{display_name: "Example Proxy", uri: "sip:proxy.example.com;lr", parameters: %{}}

iex> Parrot.Sip.Headers.RecordRoute.parse(""Complex Name" <sip:proxy.example.com;lr>;param=value")
%Parrot.Sip.Headers.RecordRoute{display_name: "Complex Name", uri: "sip:proxy.example.com;lr", parameters: %{"param" => "value"}}

  



  
    
      
    
    
      parse_list(string)



    

  


  

      

          @spec parse_list(String.t()) :: [t()]


      


Parses a list of Record-Route headers.
Examples
iex> Parrot.Sip.Headers.RecordRoute.parse_list("<sip:proxy1.example.com;lr>, <sip:proxy2.example.com;lr>")
[
  %Parrot.Sip.Headers.RecordRoute{display_name: nil, uri: "sip:proxy1.example.com;lr", parameters: %{}},
  %Parrot.Sip.Headers.RecordRoute{display_name: nil, uri: "sip:proxy2.example.com;lr", parameters: %{}}
]
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Parrot.Sip.Headers.ReferTo 
    



      
Module for working with SIP Refer-To headers as defined in RFC 3515.
The Refer-To header field is used in a REFER request to provide
the URI to which the recipient should refer. It can include
parameters and headers that provide additional information.
A Refer-To header can contain a Replaces parameter in the URI, which
is used to replace an existing dialog. This is commonly used in
attended transfer scenarios where one call is replaced by another.
References:
	RFC 3515: The Session Initiation Protocol (SIP) Refer Method
	RFC 3891: The Session Initiation Protocol (SIP) "Replaces" Header


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        format(refer_to)

      


        Formats a Refer-To header as a string.



    


    
      
        new(uri, display_name \\ nil, parameters \\ %{})

      


        Creates a new Refer-To header.



    


    
      
        new_with_replaces(uri_str, display_name \\ nil, call_id, to_tag, from_tag, parameters \\ %{})

      


        Creates a new Refer-To header with a Replaces parameter.



    


    
      
        parse(string)

      


        Parses a Refer-To header string into a ReferTo struct.



    


    
      
        parse_replaces(refer_to)

      


        Parses the Replaces parameter into its components: call-id, to-tag, and from-tag.
Returns a map with the components, or nil if Replaces is not present.



    


    
      
        replaces(refer_to)

      


        Gets the Replaces parameter from the URI headers if present.
Returns the decoded Replaces value, or nil if not present.



    


    
      
        uri_headers(refer_to)

      


        Extracts URI headers from a Refer-To header.
Returns a map of URI headers.



    


    
      
        uri_parameters(refer_to)

      


        Extracts URI parameters from a Refer-To header.
Returns a map of URI parameters.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.Headers.ReferTo{
  display_name: String.t() | nil,
  parameters: map(),
  uri: String.t() | Parrot.Sip.Uri.t()
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      format(refer_to)



    

  


  

      

          @spec format(t()) :: String.t()


      


Formats a Refer-To header as a string.
Examples
iex> refer_to = %Parrot.Sip.Headers.ReferTo{display_name: nil, uri: %Parrot.Sip.Uri{scheme: "sip", user: "alice", host: "example.com"}, parameters: %{}}
iex> Parrot.Sip.Headers.ReferTo.format(refer_to)
"<sip:alice@example.com>"

iex> refer_to = %Parrot.Sip.Headers.ReferTo{display_name: "Alice", uri: %Parrot.Sip.Uri{scheme: "sip", user: "alice", host: "example.com"}, parameters: %{}}
iex> Parrot.Sip.Headers.ReferTo.format(refer_to)
"Alice <sip:alice@example.com>"

iex> refer_to = %Parrot.Sip.Headers.ReferTo{display_name: "Alice", uri: %Parrot.Sip.Uri{scheme: "sip", user: "alice", host: "example.com"}, parameters: %{"method" => "INVITE"}}
iex> Parrot.Sip.Headers.ReferTo.format(refer_to)
"Alice <sip:alice@example.com>;method=INVITE"

  



    

    

  
    
      
    
    
      new(uri, display_name \\ nil, parameters \\ %{})



    

  


  

      

          @spec new(String.t() | Parrot.Sip.Uri.t(), String.t() | nil, map()) :: t()


      


Creates a new Refer-To header.
Examples
iex> Parrot.Sip.Headers.ReferTo.new("sip:alice@example.com")
%Parrot.Sip.Headers.ReferTo{display_name: nil, uri: "sip:alice@example.com", parameters: %{}}

iex> Parrot.Sip.Headers.ReferTo.new("sip:alice@example.com", "Alice")
%Parrot.Sip.Headers.ReferTo{display_name: "Alice", uri: "sip:alice@example.com", parameters: %{}}

  



    

    

  
    
      
    
    
      new_with_replaces(uri_str, display_name \\ nil, call_id, to_tag, from_tag, parameters \\ %{})



    

  


  

      

          @spec new_with_replaces(
  String.t(),
  String.t() | nil,
  String.t(),
  String.t(),
  String.t(),
  map()
) :: t()


      


Creates a new Refer-To header with a Replaces parameter.
Examples
iex> Parrot.Sip.Headers.ReferTo.new_with_replaces("sip:bob@example.com", nil, "call123@example.com", "to-tag-123", "from-tag-456")
%Parrot.Sip.Headers.ReferTo{display_name: nil, uri: %Parrot.Sip.Uri{scheme: "sip", user: "bob", host: "example.com", headers: %{"Replaces" => "call123%40example.com%3Bto-tag%3Dto-tag-123%3Bfrom-tag%3Dfrom-tag-456"}}, parameters: %{}}

  



  
    
      
    
    
      parse(string)



    

  


  

      

          @spec parse(String.t()) :: t()


      


Parses a Refer-To header string into a ReferTo struct.
Examples
iex> Parrot.Sip.Headers.ReferTo.parse("<sip:alice@example.com>")
%Parrot.Sip.Headers.ReferTo{display_name: nil, uri: %Parrot.Sip.Uri{scheme: "sip", user: "alice", host: "example.com"}, parameters: %{}}

iex> Parrot.Sip.Headers.ReferTo.parse("Alice <sip:alice@example.com>")
%Parrot.Sip.Headers.ReferTo{display_name: "Alice", uri: %Parrot.Sip.Uri{scheme: "sip", user: "alice", host: "example.com"}, parameters: %{}}

iex> Parrot.Sip.Headers.ReferTo.parse("<sip:alice@example.com?Replaces=12345%40example.com%3Bto-tag%3D12345%3Bfrom-tag%3D54321>")
%Parrot.Sip.Headers.ReferTo{display_name: nil, uri: %Parrot.Sip.Uri{scheme: "sip", user: "alice", host: "example.com", headers: %{"Replaces" => "12345%40example.com%3Bto-tag%3D12345%3Bfrom-tag%3D54321"}}, parameters: %{}}

  



  
    
      
    
    
      parse_replaces(refer_to)



    

  


  

      

          @spec parse_replaces(t()) :: map() | nil


      


Parses the Replaces parameter into its components: call-id, to-tag, and from-tag.
Returns a map with the components, or nil if Replaces is not present.
Examples
iex> refer_to = %Parrot.Sip.Headers.ReferTo{uri: %Parrot.Sip.Uri{scheme: "sip", user: "alice", host: "example.com", headers: %{"Replaces" => "12345%40example.com%3Bto-tag%3D12345%3Bfrom-tag%3D54321"}}}
iex> Parrot.Sip.Headers.ReferTo.parse_replaces(refer_to)
%{"call_id" => "12345@example.com", "to_tag" => "12345", "from_tag" => "54321"}

iex> refer_to = %Parrot.Sip.Headers.ReferTo{uri: %Parrot.Sip.Uri{scheme: "sip", user: "alice", host: "example.com"}}
iex> Parrot.Sip.Headers.ReferTo.parse_replaces(refer_to)
nil

  



  
    
      
    
    
      replaces(refer_to)



    

  


  

      

          @spec replaces(t()) :: String.t() | nil


      


Gets the Replaces parameter from the URI headers if present.
Returns the decoded Replaces value, or nil if not present.
Examples
iex> refer_to = %Parrot.Sip.Headers.ReferTo{uri: %Parrot.Sip.Uri{scheme: "sip", user: "alice", host: "example.com", headers: %{"Replaces" => "12345%40example.com%3Bto-tag%3D12345%3Bfrom-tag%3D54321"}}}
iex> Parrot.Sip.Headers.ReferTo.replaces(refer_to)
"12345@example.com;to-tag=12345;from-tag=54321"

iex> refer_to = %Parrot.Sip.Headers.ReferTo{uri: %Parrot.Sip.Uri{scheme: "sip", user: "alice", host: "example.com"}}
iex> Parrot.Sip.Headers.ReferTo.replaces(refer_to)
nil

  



  
    
      
    
    
      uri_headers(refer_to)



    

  


  

      

          @spec uri_headers(t()) :: map()


      


Extracts URI headers from a Refer-To header.
Returns a map of URI headers.
Examples
iex> refer_to = %Parrot.Sip.Headers.ReferTo{uri: %Parrot.Sip.Uri{scheme: "sip", user: "alice", host: "example.com", headers: %{"Replaces" => "12345%40example.com%3Bto-tag%3D12345%3Bfrom-tag%3D54321"}}}
iex> Parrot.Sip.Headers.ReferTo.uri_headers(refer_to)
%{"Replaces" => "12345%40example.com%3Bto-tag%3D12345%3Bfrom-tag%3D54321"}

iex> refer_to = %Parrot.Sip.Headers.ReferTo{uri: %Parrot.Sip.Uri{scheme: "sip", user: "alice", host: "example.com"}}
iex> Parrot.Sip.Headers.ReferTo.uri_headers(refer_to)
%{}

  



  
    
      
    
    
      uri_parameters(refer_to)



    

  


  

      

          @spec uri_parameters(t()) :: map()


      


Extracts URI parameters from a Refer-To header.
Returns a map of URI parameters.
Examples
iex> refer_to = %Parrot.Sip.Headers.ReferTo{uri: %Parrot.Sip.Uri{scheme: "sip", user: "alice", host: "example.com", parameters: %{"transport" => "tcp"}}}
iex> Parrot.Sip.Headers.ReferTo.uri_parameters(refer_to)
%{"transport" => "tcp"}

iex> refer_to = %Parrot.Sip.Headers.ReferTo{uri: %Parrot.Sip.Uri{scheme: "sip", user: "alice", host: "example.com"}}
iex> Parrot.Sip.Headers.ReferTo.uri_parameters(refer_to)
%{}

  


        

      


  

  
    
    Parrot.Sip.Headers.Route - Parrot Platform v0.0.1-alpha.2
    
    

    


  
  

    
Parrot.Sip.Headers.Route 
    



      
Module for working with SIP Route headers as defined in RFC 3261 Section 20.34.
The Route header field is used to force routing for a request through a list
of proxies. Each proxy extracts the first Route header field value from a request
and uses it to route to the next hop.
Route headers serve crucial functions in SIP routing:
	Implementing loose routing (lr parameter) as defined in RFC 3261
	Forcing requests through specific proxy paths
	Enabling pre-loaded routes in initial requests
	Supporting record-route-based dialog routing

Route headers are typically populated from Record-Route headers received in
responses, but in reverse order. The presence of the 'lr' (loose routing)
parameter indicates RFC 3261 compliance, distinguishing from RFC 2543 strict routing.
References:
	RFC 3261 Section 8.1.2: Contact and Route Header Fields
	RFC 3261 Section 12.2.1.1: UAC Behavior - Generating the Request
	RFC 3261 Section 16.6: Request Forwarding (proxy processing)
	RFC 3261 Section 19.1.1: Loose Routing
	RFC 3261 Section 20.34: Route Header Field


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        format(route)

      


        Formats a Route header as a string.



    


    
      
        format_list(routes)

      


        Formats a list of Route headers as a string.



    


    
      
        new(uri, display_name \\ nil, parameters \\ %{})

      


        Creates a new Route header.



    


    
      
        parse(string)

      


        Parses a Route header string into a Route struct.



    


    
      
        parse_list(string)

      


        Parses a list of Route headers.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.Headers.Route{
  display_name: String.t() | nil,
  parameters: map(),
  uri: String.t() | Parrot.Sip.Uri.t()
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      format(route)



    

  


  

      

          @spec format(t()) :: String.t()


      


Formats a Route header as a string.
Examples
iex> route = %Parrot.Sip.Headers.Route{display_name: nil, uri: "sip:proxy.example.com;lr", parameters: %{}}
iex> Parrot.Sip.Headers.Route.format(route)
"<sip:proxy.example.com;lr>"

iex> route = %Parrot.Sip.Headers.Route{display_name: "Example Proxy", uri: "sip:proxy.example.com;lr", parameters: %{}}
iex> Parrot.Sip.Headers.Route.format(route)
"Example Proxy <sip:proxy.example.com;lr>"

iex> route = %Parrot.Sip.Headers.Route{display_name: "Complex Name", uri: "sip:proxy.example.com;lr", parameters: %{"param" => "value"}}
iex> Parrot.Sip.Headers.Route.format(route)
""Complex Name" <sip:proxy.example.com;lr>;param=value"

  



  
    
      
    
    
      format_list(routes)



    

  


  

      

          @spec format_list([t()]) :: String.t()


      


Formats a list of Route headers as a string.
Examples
iex> routes = [
...>   %Parrot.Sip.Headers.Route{display_name: nil, uri: "sip:proxy1.example.com;lr", parameters: %{}},
...>   %Parrot.Sip.Headers.Route{display_name: nil, uri: "sip:proxy2.example.com;lr", parameters: %{}}
...> ]
iex> Parrot.Sip.Headers.Route.format_list(routes)
"<sip:proxy1.example.com;lr>, <sip:proxy2.example.com;lr>"

  



    

    

  
    
      
    
    
      new(uri, display_name \\ nil, parameters \\ %{})



    

  


  

      

          @spec new(String.t() | Parrot.Sip.Uri.t(), String.t() | nil, map()) :: t()


      


Creates a new Route header.
Examples
iex> Parrot.Sip.Headers.Route.new("sip:proxy.example.com;lr")
%Parrot.Sip.Headers.Route{display_name: nil, uri: "sip:proxy.example.com;lr", parameters: %{}}

iex> Parrot.Sip.Headers.Route.new("sip:proxy.example.com;lr", "Example Proxy")
%Parrot.Sip.Headers.Route{display_name: "Example Proxy", uri: "sip:proxy.example.com;lr", parameters: %{}}

  



  
    
      
    
    
      parse(string)



    

  


  

      

          @spec parse(String.t()) :: t()


      


Parses a Route header string into a Route struct.
Examples
iex> Parrot.Sip.Headers.Route.parse("<sip:proxy.example.com;lr>")
%Parrot.Sip.Headers.Route{display_name: nil, uri: "sip:proxy.example.com;lr", parameters: %{}}

iex> Parrot.Sip.Headers.Route.parse("Example Proxy <sip:proxy.example.com;lr>")
%Parrot.Sip.Headers.Route{display_name: "Example Proxy", uri: "sip:proxy.example.com;lr", parameters: %{}}

iex> Parrot.Sip.Headers.Route.parse(""Complex Name" <sip:proxy.example.com;lr>;param=value")
%Parrot.Sip.Headers.Route{display_name: "Complex Name", uri: "sip:proxy.example.com;lr", parameters: %{"param" => "value"}}

  



  
    
      
    
    
      parse_list(string)



    

  


  

      

          @spec parse_list(String.t()) :: [t()]


      


Parses a list of Route headers.
Examples
iex> Parrot.Sip.Headers.Route.parse_list("<sip:proxy1.example.com;lr>, <sip:proxy2.example.com;lr>")
[
  %Parrot.Sip.Headers.Route{display_name: nil, uri: "sip:proxy1.example.com;lr", parameters: %{}},
  %Parrot.Sip.Headers.Route{display_name: nil, uri: "sip:proxy2.example.com;lr", parameters: %{}}
]
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Module for working with SIP Subject headers as defined in RFC 3261 Section 20.36.
The Subject header field provides a summary or indicates the nature of the call,
allowing call filtering without having to parse the session description.
The session description does not have to use the same subject indication as
the invitation.
The Subject header serves several purposes:
	Providing human-readable information about the call or message
	Enabling call filtering and screening based on subject
	Supporting automatic call distribution (ACD) systems
	Facilitating call logging and history display

The Subject header is similar to the Subject header in email and follows
similar conventions. It supports UTF-8 encoding for internationalization.
References:
	RFC 3261 Section 20.36: Subject Header Field
	RFC 2047: MIME (Multipurpose Internet Mail Extensions) Part Three
	RFC 2822: Internet Message Format (Subject header precedent)
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        t()

      


    





  
    Functions
  


    
      
        format(subject)

      


        Formats a Subject struct as a string.



    


    
      
        new(value)

      


        Creates a new Subject header.



    


    
      
        parse(string)

      


        Parses a Subject header string into a struct.



    


    
      
        to_string(subject)

      


        Alias for format/1 for consistency with other header modules.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.Headers.Subject{value: String.t()}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      format(subject)



    

  


  

      

          @spec format(t()) :: String.t()


      


Formats a Subject struct as a string.
Examples
iex> subject = %Parrot.Sip.Headers.Subject{value: "Project X Discussion"}
iex> Parrot.Sip.Headers.Subject.format(subject)
"Project X Discussion"

  



  
    
      
    
    
      new(value)



    

  


  

      

          @spec new(String.t()) :: t()


      


Creates a new Subject header.
Examples
iex> Parrot.Sip.Headers.Subject.new("Project X Discussion")
%Parrot.Sip.Headers.Subject{value: "Project X Discussion"}

  



  
    
      
    
    
      parse(string)



    

  


  

      

          @spec parse(String.t()) :: t()


      


Parses a Subject header string into a struct.
Examples
iex> Parrot.Sip.Headers.Subject.parse("Project X Discussion")
%Parrot.Sip.Headers.Subject{value: "Project X Discussion"}

  



  
    
      
    
    
      to_string(subject)



    

  


  

      

          @spec to_string(t()) :: String.t()


      


Alias for format/1 for consistency with other header modules.
Examples
iex> subject = %Parrot.Sip.Headers.Subject{value: "Project X Discussion"}
iex> Parrot.Sip.Headers.Subject.to_string(subject)
"Project X Discussion"

  


        

      


  

  
    
    Parrot.Sip.Headers.SubscriptionState - Parrot Platform v0.0.1-alpha.2
    
    

    


  
  

    
Parrot.Sip.Headers.SubscriptionState 
    



      
Module for working with SIP Subscription-State headers as defined in RFC 3265 Section 7.2.3.
The Subscription-State header field provides subscription state information.
It is used in NOTIFY requests to convey the status of a subscription.
The header field contains a value that indicates the state of the subscription.
It can also contain parameters that provide additional information about the subscription.
The Subscription-State header is mandatory in all NOTIFY requests and indicates:
	active: The subscription is active and notifications will continue
	pending: The subscription has been received but not yet authorized
	terminated: The subscription has ended and no more notifications will be sent

Important parameters include:
	expires: For active/pending states, indicates remaining subscription time
	reason: For terminated state, indicates why the subscription ended
	retry-after: Suggests when to retry after certain termination reasons

Common termination reasons:
	deactivated: Subscription terminated by subscriber
	timeout: Subscription expired
	probation: Subscription in probation due to failed notifications
	rejected: Subscription rejected by notifier
	giveup: Subscription ended due to fatal error
	noresource: Resource no longer exists

References:
	RFC 3265 Section 7.2.3: Subscription-State Header Field
	RFC 3265 Section 3.2.4: Subscriber NOTIFY Behavior
	RFC 3265 Section 3.1.6.2: Notifier NOTIFY Behavior
	RFC 3265 Section 4.2.3: Subscription State Machine
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    Functions
  


    
      
        format(subscription_state)

      


        Formats a Subscription-State struct as a string.



    


    
      
        new(state, parameters \\ %{})

      


        Creates a new Subscription-State header.



    


    
      
        parse(string)

      


        Parses a Subscription-State header string into a struct.



    


    
      
        set_expires(expires, subscription_state)

      


        Returns a new Subscription-State with an expires parameter added.



    


    
      
        set_reason(reason, subscription_state)

      


        Returns a new Subscription-State with a reason parameter added.



    


    
      
        terminated?(subscription_state)

      


        Checks if the subscription state is terminated.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.Headers.SubscriptionState{
  parameters: %{required(String.t()) => String.t()},
  state: :active | :pending | :terminated
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      format(subscription_state)



    

  


  

      

          @spec format(t()) :: String.t()


      


Formats a Subscription-State struct as a string.
Examples
iex> subscription_state = %Parrot.Sip.Headers.SubscriptionState{state: :active, parameters: %{"expires" => "3600"}}
iex> Parrot.Sip.Headers.SubscriptionState.format(subscription_state)
"active;expires=3600"

iex> subscription_state = %Parrot.Sip.Headers.SubscriptionState{state: :terminated, parameters: %{"reason" => "timeout"}}
iex> Parrot.Sip.Headers.SubscriptionState.format(subscription_state)
"terminated;reason=timeout"

  



    

  
    
      
    
    
      new(state, parameters \\ %{})



    

  


  

      

          @spec new(atom(), map()) :: t()


      


Creates a new Subscription-State header.
Examples
iex> Parrot.Sip.Headers.SubscriptionState.new(:active, %{"expires" => "3600"})
%Parrot.Sip.Headers.SubscriptionState{state: :active, parameters: %{"expires" => "3600"}}

iex> Parrot.Sip.Headers.SubscriptionState.new(:terminated, %{"reason" => "timeout"})
%Parrot.Sip.Headers.SubscriptionState{state: :terminated, parameters: %{"reason" => "timeout"}}

  



  
    
      
    
    
      parse(string)



    

  


  

      

          @spec parse(String.t()) :: t()


      


Parses a Subscription-State header string into a struct.
Examples
iex> Parrot.Sip.Headers.SubscriptionState.parse("active;expires=3600")
%Parrot.Sip.Headers.SubscriptionState{state: :active, parameters: %{"expires" => "3600"}}

iex> Parrot.Sip.Headers.SubscriptionState.parse("terminated;reason=timeout")
%Parrot.Sip.Headers.SubscriptionState{state: :terminated, parameters: %{"reason" => "timeout"}}

  



  
    
      
    
    
      set_expires(expires, subscription_state)



    

  


  

      

          @spec set_expires(String.t(), t()) :: t()


      


Returns a new Subscription-State with an expires parameter added.
Examples
iex> state = Parrot.Sip.Headers.SubscriptionState.new(:active)
iex> Parrot.Sip.Headers.SubscriptionState.set_expires("3600", state)
%Parrot.Sip.Headers.SubscriptionState{state: :active, parameters: %{"expires" => "3600"}}

  



  
    
      
    
    
      set_reason(reason, subscription_state)



    

  


  

      

          @spec set_reason(String.t(), t()) :: t()


      


Returns a new Subscription-State with a reason parameter added.
Examples
iex> state = Parrot.Sip.Headers.SubscriptionState.new(:terminated)
iex> Parrot.Sip.Headers.SubscriptionState.set_reason("noresource", state)
%Parrot.Sip.Headers.SubscriptionState{state: :terminated, parameters: %{"reason" => "noresource"}}

  



  
    
      
    
    
      terminated?(subscription_state)



    

  


  

      

          @spec terminated?(t()) :: boolean()


      


Checks if the subscription state is terminated.
Examples
iex> state = Parrot.Sip.Headers.SubscriptionState.new(:terminated)
iex> Parrot.Sip.Headers.SubscriptionState.terminated?(state)
true

iex> state = Parrot.Sip.Headers.SubscriptionState.new(:active)
iex> Parrot.Sip.Headers.SubscriptionState.terminated?(state)
false
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Module for working with SIP Supported headers as defined in RFC 3261 Section 20.37.
The Supported header field enumerates all the extensions supported
by the User Agent Client (UAC) or User Agent Server (UAS). The Supported
header field contains a list of option tags, described in Section 19.2 of RFC 3261.
The Supported header plays a key role in SIP capability negotiation:
	Declaring optional extensions that the UA understands
	Enabling feature negotiation between endpoints
	Working with Require and Proxy-Require headers for mandatory features
	Facilitating backward compatibility and protocol extensibility

Common option tags include:
	100rel: Reliable provisional responses (RFC 3262)
	timer: Session timers (RFC 4028)
	replaces: Call transfer (RFC 3891)
	path: Path extension for registrations (RFC 3327)
	gruu: Globally Routable User Agent URIs (RFC 5627)

References:
	RFC 3261 Section 19.2: Option Tags
	RFC 3261 Section 20.32: Require Header Field
	RFC 3261 Section 20.37: Supported Header Field
	RFC 3261 Section 20.40: Unsupported Header Field
	IANA SIP Option Tags Registry
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        add(options, option)

      


        Adds an option to the Supported header.



    


    
      
        format(options)

      


        Formats a list of Supported options as a string.



    


    
      
        new(options)

      


        Creates a new Supported header with the specified options.



    


    
      
        parse(string)

      


        Parses a Supported header string into a list of option tags.



    


    
      
        remove(options, option)

      


        Removes an option from the Supported header.



    


    
      
        supports?(options, option)

      


        Checks if a specific option is supported.



    





      


      
        Functions

        


  
    
      
    
    
      add(options, option)



    

  


  

      

          @spec add([String.t()], String.t()) :: [String.t()]


      


Adds an option to the Supported header.
Examples
iex> Parrot.Sip.Headers.Supported.add(["path"], "100rel")
["path", "100rel"]

iex> Parrot.Sip.Headers.Supported.add(["path", "100rel"], "path")
["path", "100rel"]

  



  
    
      
    
    
      format(options)



    

  


  

      

          @spec format([String.t()]) :: String.t()


      


Formats a list of Supported options as a string.
Examples
iex> Parrot.Sip.Headers.Supported.format(["path", "100rel"])
"path, 100rel"

iex> Parrot.Sip.Headers.Supported.format([])
""

  



  
    
      
    
    
      new(options)



    

  


  

      

          @spec new([String.t()]) :: [String.t()]


      


Creates a new Supported header with the specified options.
Examples
iex> Parrot.Sip.Headers.Supported.new(["path", "100rel"])
["path", "100rel"]

  



  
    
      
    
    
      parse(string)



    

  


  

      

          @spec parse(String.t()) :: [String.t()]


      


Parses a Supported header string into a list of option tags.
Examples
iex> Parrot.Sip.Headers.Supported.parse("path, 100rel")
["path", "100rel"]

iex> Parrot.Sip.Headers.Supported.parse("")
[]

  



  
    
      
    
    
      remove(options, option)



    

  


  

      

          @spec remove([String.t()], String.t()) :: [String.t()]


      


Removes an option from the Supported header.
Examples
iex> Parrot.Sip.Headers.Supported.remove(["path", "100rel"], "path")
["100rel"]

iex> Parrot.Sip.Headers.Supported.remove(["path"], "100rel")
["path"]

  



  
    
      
    
    
      supports?(options, option)



    

  


  

      

          @spec supports?([String.t()], String.t()) :: boolean()


      


Checks if a specific option is supported.
Examples
iex> Parrot.Sip.Headers.Supported.supports?(["path", "100rel"], "path")
true

iex> Parrot.Sip.Headers.Supported.supports?(["path"], "100rel")
false
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Module for working with SIP To headers as defined in RFC 3261 Section 20.39.
The To header identifies the logical recipient of the request. Like the From header,
it contains a URI that identifies the target of the request, an optional display name,
and parameters. The tag parameter, which may be added by the UAS in responses,
is a critical component for dialog identification.
The To header serves several key functions:
	Specifying the recipient of the request
	Contributing to dialog identification (when tag is present)
	Allowing recipient identification independent of the Request-URI

Initially, requests contain a To header without a tag. The UAS adds a tag parameter
in responses, which then becomes part of the dialog identification as described in
RFC 3261 Section 12.1.
References:
	RFC 3261 Section 8.1.1.2: To
	RFC 3261 Section 12.1: Creation of a Dialog
	RFC 3261 Section 19.3: Dialog ID Components
	RFC 3261 Section 20.39: To Header Field
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    Functions
  


    
      
        format(to)

      


        Converts a To header to a string representation.



    


    
      
        get_parameter(to, name)

      


        Gets a parameter from a To header.



    


    
      
        new(uri, display_name \\ nil, parameters \\ %{})

      


        Creates a new To header.



    


    
      
        new_with_tag(uri, display_name \\ nil, tag)

      


        Creates a new To header with a tag parameter.



    


    
      
        parse(string)

      


        Parses a To header string into a To struct.



    


    
      
        tag(to)

      


        Gets the tag parameter from a To header.



    


    
      
        with_parameter(to, name, value)

      


        Adds or updates a parameter in a To header.



    


    
      
        with_tag(to, tag)

      


        Adds a tag parameter to a To header if one doesn't exist.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.Headers.To{
  display_name: String.t() | nil,
  parameters: map(),
  uri: String.t() | Parrot.Sip.Uri.t()
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      format(to)



    

  


  

      

          @spec format(t()) :: String.t()


      


Converts a To header to a string representation.

  



  
    
      
    
    
      get_parameter(to, name)



    

  


  

      

          @spec get_parameter(t(), String.t()) :: String.t() | nil


      


Gets a parameter from a To header.

  



    

    

  
    
      
    
    
      new(uri, display_name \\ nil, parameters \\ %{})



    

  


  

      

          @spec new(String.t(), String.t() | nil, map()) :: t()


      


Creates a new To header.

  



    

  
    
      
    
    
      new_with_tag(uri, display_name \\ nil, tag)



    

  


  

      

          @spec new_with_tag(String.t(), String.t() | nil, String.t()) :: t()


      


Creates a new To header with a tag parameter.

  



  
    
      
    
    
      parse(string)



    

  


  

      

          @spec parse(String.t()) :: t()


      


Parses a To header string into a To struct.
Examples
iex> Parrot.Sip.Headers.To.parse("Bob <sip:bob@biloxi.com>;tag=a6c85cf")
%Parrot.Sip.Headers.To{display_name: "Bob", uri: %Parrot.Sip.Uri{scheme: "sip", user: "bob", host: "biloxi.com"}, parameters: %{"tag" => "a6c85cf"}}

iex> Parrot.Sip.Headers.To.parse("<sip:bob@biloxi.com>")
%Parrot.Sip.Headers.To{display_name: nil, uri: %Parrot.Sip.Uri{scheme: "sip", user: "bob", host: "biloxi.com"}, parameters: %{}}

  



  
    
      
    
    
      tag(to)



    

  


  

      

          @spec tag(t()) :: String.t() | nil


      


Gets the tag parameter from a To header.

  



  
    
      
    
    
      with_parameter(to, name, value)



    

  


  

      

          @spec with_parameter(t(), String.t(), String.t()) :: t()


      


Adds or updates a parameter in a To header.

  



  
    
      
    
    
      with_tag(to, tag)



    

  


  

      

          @spec with_tag(t(), String.t()) :: t()


      


Adds a tag parameter to a To header if one doesn't exist.
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Module for working with SIP Via headers as defined in RFC 3261 Section 20.42.
The Via header is used to record the route taken by a SIP request and
to route responses back along the same path. Each SIP element (proxy or UAC)
that sends a request adds a Via header with its own address, while responses
follow the Via headers in reverse order.
The Via header contains:
	Protocol and version (e.g., "SIP/2.0")
	Transport protocol (e.g., UDP, TCP, TLS)
	Sent-by address (hostname or IP address and optional port)
	Branch parameter (a unique transaction identifier)
	Optional parameters (e.g., received, rport, maddr)

Via headers are critical for:
	Loop detection (using the branch parameter)
	Response routing (following the Via chain backwards)
	NAT traversal (using received/rport parameters)

The branch parameter starting with "z9hG4bK" indicates compliance with RFC 3261
(Section 8.1.1.7) and forms part of the transaction identifier.
This module supports both IPv4 and IPv6 addresses. IPv6 addresses in Via headers
must be enclosed in square brackets as specified in RFC 3261 Section 25.1.
References:
	RFC 3261 Section 8.1.1.7: Transaction Identifier
	RFC 3261 Section 18.2.1: Sending Responses
	RFC 3261 Section 20.42: Via Header Field
	RFC 3261 Section 25.1: IPv6 References
	RFC 3581: Symmetric Response Routing (rport parameter)


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        branch(via)

      


        Gets the branch parameter from a Via header.



    


    
      
        ensure_rfc3261_branch(via)

      


        Ensures that the branch parameter in a Via header is RFC 3261 compliant.



    


    
      
        format(via)

      


        Converts a Via header to a string representation.



    


    
      
        format_list(via_list)

      


        Formats a list of Via headers for SIP message serialization.



    


    
      
        generate_branch()

      


        Generates a unique branch parameter for a Via header.



    


    
      
        get_parameter(via, name)

      


        Gets a parameter from a Via header.



    


    
      
        has_parameter?(via, name)

      


        Checks if a parameter exists in the Via header.



    


    
      
        new(host, transport \\ "udp", port \\ nil, parameters \\ %{})

      


        Creates a new Via header.



    


    
      
        new_with_branch(host, transport \\ "udp", port \\ nil, parameters \\ %{})

      


        Creates a new Via header with a randomly generated branch parameter.



    


    
      
        parse(string)

      


        Parses a Via header string into a Via struct.



    


    
      
        received(via)

      


        Gets the received parameter from a Via header.



    


    
      
        rfc3261_compliant_branch?(via)

      


        Checks if the branch parameter in a Via header is RFC 3261 compliant.



    


    
      
        rport(via)

      


        Gets the rport parameter from a Via header.



    


    
      
        take_topmost(arg1)

      


        Returns a tuple {topmost, rest} where topmost is the first Via header and rest is the remaining Via structs (or nil if only one) from a SIP message struct.



    


    
      
        topmost(arg1)

      


        Returns the topmost (first) Via header from a SIP message struct.



    


    
      
        with_parameter(via, name, value)

      


        Adds or updates a parameter in a Via header.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Sip.Headers.Via{
  host: String.t(),
  host_type: :hostname | :ipv4 | :ipv6,
  parameters: map(),
  port: integer() | nil,
  protocol: String.t(),
  transport: atom(),
  version: String.t()
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      branch(via)



    

  


  

Gets the branch parameter from a Via header.
Returns the branch parameter value or nil if not present.
Examples
iex> via = Parrot.Sip.Headers.Via.new("example.com", "udp", nil, %{"branch" => "z9hG4bKabc"})
iex> Parrot.Sip.Headers.Via.branch(via)
"z9hG4bKabc"

  



  
    
      
    
    
      ensure_rfc3261_branch(via)



    

  


  

      

          @spec ensure_rfc3261_branch(t()) :: t()


      


Ensures that the branch parameter in a Via header is RFC 3261 compliant.
If the branch parameter is already compliant, returns the Via header unchanged.
If not, adds the magic cookie "z9hG4bK" to the beginning of the branch.
If no branch is present, generates a new one.
Examples
iex> via = Parrot.Sip.Headers.Via.new("example.com")
iex> via = Parrot.Sip.Headers.Via.with_parameter(via, "branch", "abc123")
iex> via = Parrot.Sip.Headers.Via.ensure_rfc3261_branch(via)
iex> Parrot.Sip.Headers.Via.branch(via)
"z9hG4bKabc123"

  



  
    
      
    
    
      format(via)



    

  


  

      

          @spec format(t()) :: String.t()


      


Converts a Via header to a string representation.
Examples
iex> via = Parrot.Sip.Headers.Via.new("example.com", :udp, 5060, %{"branch" => "z9hG4bKabc"})
iex> Parrot.Sip.Headers.Via.format(via)
"SIP/2.0/UDP example.com:5060;branch=z9hG4bKabc"

  



  
    
      
    
    
      format_list(via_list)



    

  


  

      

          @spec format_list([t()]) :: String.t()


      


Formats a list of Via headers for SIP message serialization.
Multiple Via headers are formatted on separate lines in SIP messages.
Examples
iex> via1 = Parrot.Sip.Headers.Via.new("proxy1.com", :udp, 5060)
iex> via2 = Parrot.Sip.Headers.Via.new("proxy2.com", :tcp, 5061)
iex> Parrot.Sip.Headers.Via.format_list([via1, via2])
"SIP/2.0/UDP proxy1.com:5060, SIP/2.0/TCP proxy2.com:5061"

  



  
    
      
    
    
      generate_branch()



    

  


  

      

          @spec generate_branch() :: String.t()


      


Generates a unique branch parameter for a Via header.
Delegates to Parrot.Sip.Branch.generate/0.
Examples
iex> Parrot.Sip.Headers.Via.generate_branch()
"z9hG4bK..."  # output will vary

  



  
    
      
    
    
      get_parameter(via, name)



    

  


  

      

          @spec get_parameter(t(), String.t()) :: String.t() | nil


      


Gets a parameter from a Via header.
Examples
iex> via = Parrot.Sip.Headers.Via.new("example.com", "udp", nil, %{"rport" => "5060"})
iex> Parrot.Sip.Headers.Via.get_parameter(via, "rport")
"5060"

  



  
    
      
    
    
      has_parameter?(via, name)



    

  


  

      

          @spec has_parameter?(t(), String.t()) :: boolean()


      


Checks if a parameter exists in the Via header.
Examples
iex> via = Parrot.Sip.Headers.Via.new("example.com")
iex> via = Parrot.Sip.Headers.Via.with_parameter(via, "branch", "z9hG4bKabc")
iex> Parrot.Sip.Headers.Via.has_parameter?(via, "branch")
true

iex> Parrot.Sip.Headers.Via.has_parameter?(via, "received")
false

  



    

    

    

  
    
      
    
    
      new(host, transport \\ "udp", port \\ nil, parameters \\ %{})



    

  


  

      

          @spec new(String.t(), atom() | String.t(), integer() | nil, map()) :: t()


      


Creates a new Via header.
Examples
iex> Parrot.Sip.Headers.Via.new("example.com")
%Parrot.Sip.Headers.Via{
  protocol: "SIP",
  version: "2.0",
  transport: :udp,
  host: "example.com",
  port: nil,
  host_type: :hostname,
  parameters: %{}
}

  



    

    

    

  
    
      
    
    
      new_with_branch(host, transport \\ "udp", port \\ nil, parameters \\ %{})



    

  


  

      

          @spec new_with_branch(String.t(), String.t(), integer() | nil, map()) :: t()


      


Creates a new Via header with a randomly generated branch parameter.
Examples
iex> via = Parrot.Sip.Headers.Via.new_with_branch("example.com")
iex> Parrot.Sip.Headers.Via.branch(via) |> String.starts_with?("z9hG4bK")
true

  



  
    
      
    
    
      parse(string)



    

  


  

      

          @spec parse(String.t()) :: t()


      


Parses a Via header string into a Via struct.
Examples
iex> Parrot.Sip.Headers.Via.parse("SIP/2.0/UDP server10.biloxi.com:5060;branch=z9hG4bKnashds8")
%Parrot.Sip.Headers.Via{protocol: "SIP", version: "2.0", transport: :udp, host: "server10.biloxi.com", port: 5060, host_type: :hostname, parameters: %{"branch" => "z9hG4bKnashds8"}}

iex> Parrot.Sip.Headers.Via.parse("SIP/2.0/UDP [2001:db8::1]:5060;branch=z9hG4bK776asdhds")
%Parrot.Sip.Headers.Via{protocol: "SIP", version: "2.0", transport: :udp, host: "[2001:db8::1]", port: 5060, host_type: :ipv6, parameters: %{"branch" => "z9hG4bK776asdhds"}}

  



  
    
      
    
    
      received(via)



    

  


  

      

          @spec received(t()) :: String.t() | nil


      


Gets the received parameter from a Via header.
Examples
iex> via = Parrot.Sip.Headers.Via.new("example.com", "udp", nil, %{"received" => "203.0.113.1"})
iex> Parrot.Sip.Headers.Via.received(via)
"203.0.113.1"

  



  
    
      
    
    
      rfc3261_compliant_branch?(via)



    

  


  

      

          @spec rfc3261_compliant_branch?(t()) :: boolean()


      


Checks if the branch parameter in a Via header is RFC 3261 compliant.
A branch parameter is RFC 3261 compliant if it starts with the magic cookie "z9hG4bK".
Examples
iex> via = Parrot.Sip.Headers.Via.new("example.com")
iex> via = Parrot.Sip.Headers.Via.with_parameter(via, "branch", "z9hG4bKabc123")
iex> Parrot.Sip.Headers.Via.rfc3261_compliant_branch?(via)
true

iex> via = Parrot.Sip.Headers.Via.new("example.com")
iex> via = Parrot.Sip.Headers.Via.with_parameter(via, "branch", "abc123")
iex> Parrot.Sip.Headers.Via.rfc3261_compliant_branch?(via)
false

  



  
    
      
    
    
      rport(via)



    

  


  

      

          @spec rport(t()) :: String.t() | nil


      


Gets the rport parameter from a Via header.
Examples
iex> via = Parrot.Sip.Headers.Via.new("example.com", "udp", nil, %{"rport" => "5060"})
iex> Parrot.Sip.Headers.Via.rport(via)
"5060"

  



  
    
      
    
    
      take_topmost(arg1)



    

  


  

      

          @spec take_topmost(map()) :: {t(), [t()] | nil} | {t(), nil} | {nil, nil}


      


Returns a tuple {topmost, rest} where topmost is the first Via header and rest is the remaining Via structs (or nil if only one) from a SIP message struct.
Examples
iex> Parrot.Sip.Headers.Via.take_topmost(message)
{%Parrot.Sip.Headers.Via{host: "host1", ...}, [rest...]}

  



  
    
      
    
    
      topmost(arg1)



    

  


  

      

          @spec topmost(map()) :: t() | nil


      


Returns the topmost (first) Via header from a SIP message struct.
Examples
iex> Parrot.Sip.Headers.Via.topmost(message)
%Parrot.Sip.Headers.Via{host: "host1", ...}

  



  
    
      
    
    
      with_parameter(via, name, value)



    

  


  

      

          @spec with_parameter(t(), String.t(), String.t()) :: t()


      


Adds or updates a parameter in a Via header.
Examples
iex> via = Parrot.Sip.Headers.Via.new("example.com")
iex> Parrot.Sip.Headers.Via.with_parameter(via, "received", "192.0.2.1")
%Parrot.Sip.Headers.Via{parameters: %{"received" => "192.0.2.1"}, ...}

  


        

      


  

  
    
    Parrot.Media.AudioDevices - Parrot Platform v0.0.1-alpha.2
    
    

    


  
  

    
Parrot.Media.AudioDevices 
    



      
Manages audio device discovery and selection for PortAudio integration.
This module provides functions to list available audio devices, get default
devices, and validate device IDs for use with Membrane's PortAudio plugin.
Example
iex> Parrot.Media.AudioDevices.list_devices()
{:ok, [
  %{id: 0, name: "Built-in Microphone", type: :input, channels: 2},
  %{id: 1, name: "Built-in Output", type: :output, channels: 2}
]}

iex> Parrot.Media.AudioDevices.get_default_input()
{:ok, 0}

      


      
        Summary


  
    Types
  


    
      
        device_info()

      


    





  
    Functions
  


    
      
        get_default_input()

      


        Gets the default input device ID.



    


    
      
        get_default_output()

      


        Gets the default output device ID.



    


    
      
        get_device_info(device_id)

      


        Gets device information by ID.



    


    
      
        list_devices()

      


        Lists all available audio devices.



    


    
      
        print_devices()

      


        Prints available audio devices to console.



    


    
      
        validate_device(device_id, expected_type)

      


        Validates if a device ID exists and matches the expected type.



    





      


      
        Types

        


  
    
      
    
    
      device_info()



    

  


  

      

          @type device_info() :: %{
  id: non_neg_integer(),
  name: String.t(),
  type: :input | :output,
  channels: non_neg_integer()
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      get_default_input()



    

  


  

      

          @spec get_default_input() :: {:ok, non_neg_integer()} | {:error, term()}


      


Gets the default input device ID.
Since device enumeration is not available, this returns the typical
default input device ID. You may need to adjust this based on your
system configuration. Use print_devices/0 to see actual device IDs.

  



  
    
      
    
    
      get_default_output()



    

  


  

      

          @spec get_default_output() :: {:ok, non_neg_integer()} | {:error, term()}


      


Gets the default output device ID.
Since device enumeration is not available, this returns the typical
default output device ID. You may need to adjust this based on your
system configuration. Use print_devices/0 to see actual device IDs.

  



  
    
      
    
    
      get_device_info(device_id)



    

  


  

      

          @spec get_device_info(non_neg_integer()) :: {:ok, device_info()} | {:error, term()}


      


Gets device information by ID.
Since device enumeration is not available, this returns a stub response.
Use print_devices/0 to see actual device information.

  



  
    
      
    
    
      list_devices()



    

  


  

      

          @spec list_devices() :: {:ok, [device_info()]} | {:error, term()}


      


Lists all available audio devices.
NOTE: The current version of membrane_portaudio_plugin doesn't provide
programmatic access to device enumeration. Use print_devices/0 to 
see available devices in the console.
Returns a stub response for compatibility.

  



  
    
      
    
    
      print_devices()



    

  


  

      

          @spec print_devices() :: :ok


      


Prints available audio devices to console.
This calls Membrane.PortAudio.print_devices() which outputs device
information to stdout.

  



  
    
      
    
    
      validate_device(device_id, expected_type)



    

  


  

      

          @spec validate_device(non_neg_integer(), :input | :output) :: :ok | {:error, term()}


      


Validates if a device ID exists and matches the expected type.
Since device enumeration is not available, this performs basic validation
based on common device ID patterns. Use print_devices/0 to verify actual
device IDs and types on your system.
Parameters
	device_id - The device ID to validate
	expected_type - Either :input or :output

Returns
	:ok if the device ID is in a reasonable range
	{:error, reason} otherwise
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Parrot.Media.G711Chunker 
    



      
Chunks G.711 encoded audio into RTP-sized packets.
This module is a Membrane filter that takes G.711 encoded audio buffers and
splits them into appropriately sized chunks for RTP transmission. For G.711
audio at 8kHz, each 20ms RTP packet contains 160 samples (160 bytes).
Example
# In your pipeline
child(:g711_chunker, %Parrot.Media.G711Chunker{
  chunk_duration: 20  # milliseconds
})
Options
	:chunk_duration - Duration of each chunk in milliseconds (default: 20ms)

Element options
Passed via struct Parrot.Media.G711Chunker.t/0
	chunk_duration  
pos_integer()
Default value: 20
Chunk duration in milliseconds


Pads
:input
Accepted formats:
G711
	Direction:	:input
	Availability:	:always
	Flow control:	:auto

:output
Accepted formats:
G711
	Direction:	:output
	Availability:	:always
	Flow control:	:auto


      


      
        Summary


  
    Types
  


    
      
        t()

      


        Struct containing options for Parrot.Media.G711Chunker



    





  
    Functions
  


    
      
        options()

      


        Returns description of options available for this module



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Media.G711Chunker{chunk_duration: pos_integer()}


      


Struct containing options for Parrot.Media.G711Chunker

  


        

      

      
        Functions

        


  
    
      
    
    
      options()



    

  


  

      

          @spec options() :: keyword()


      


Returns description of options available for this module

  


        

      


  

  
    
    Parrot.Media.Handlers.WavPlayerHandler - Parrot Platform v0.0.1-alpha.2
    
    

    


  
  

    
Parrot.Media.Handlers.WavPlayerHandler 
    



      
Example media handler that plays WAV files.
This handler demonstrates how to:
	Play a WAV file when media starts
	Handle playback completion
	Respond to DTMF input
	Play different files based on events

Example Usage
# In your SIP handler
def handle_invite(request, state) do
  # Create media session with WAV player handler
  {:ok, _pid} = MediaSession.start_link(
    id: session_id,
    dialog_id: dialog_id,
    role: :uas,
    media_handler: Parrot.Media.Handlers.WavPlayerHandler,
    handler_args: %{
      welcome_file: "/path/to/welcome.wav",
      menu_file: "/path/to/menu.wav",
      goodbye_file: "/path/to/goodbye.wav"
    }
  )

  # ... rest of INVITE handling
end
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Parrot.Media.MediaSession 
    



      
Manages media sessions for SIP calls.
MediaSession is responsible for:
	SDP negotiation (offer/answer)
	RTP port allocation
	Media pipeline lifecycle management
	Codec negotiation

State Machine
The MediaSession implements a state machine with the following states:
	:idle - Initial state, waiting for SDP offer
	:negotiating - Processing SDP offer/answer
	:ready - Media parameters negotiated, ready to start
	:active - Media flowing
	:terminating - Cleanup in progress

Example
{:ok, session} = MediaSession.start_link(
  id: "session_123",
  role: :uas,
  audio_file: "/path/to/audio.wav"
)

{:ok, answer} = MediaSession.process_offer(session, sdp_offer)

      


      
        Summary


  
    Functions
  


    
      
        active(event_type, event_content, data)

      


    


    
      
        child_spec(opts)

      


    


    
      
        generate_offer(session)

      


        Generates an SDP offer (UAC case).



    


    
      
        idle(arg1, arg2, data)

      


    


    
      
        negotiating(event_type, event_content, data)

      


    


    
      
        pause_media(session)

      


        Pauses the media streams.



    


    
      
        paused(event_type, event_content, data)

      


    


    
      
        process_answer(session, sdp_answer)

      


        Processes an SDP answer (UAC case).



    


    
      
        process_offer(session, sdp_offer)

      


        Processes an SDP offer and generates an answer.



    


    
      
        ready(event_type, event_content, data)

      


    


    
      
        resume_media(session)

      


        Resumes the media streams.



    


    
      
        start_link(opts)

      


        Starts a media session.



    


    
      
        start_media(session)

      


        Starts the media streams.



    


    
      
        terminate_session(session)

      


        Terminates the media session.



    


    
      
        terminated(event_type, event_content, data)

      


    





      


      
        Functions

        


  
    
      
    
    
      active(event_type, event_content, data)



    

  


  


  



  
    
      
    
    
      child_spec(opts)



    

  


  


  



  
    
      
    
    
      generate_offer(session)



    

  


  

      

          @spec generate_offer(String.t() | pid()) :: {:ok, String.t()} | {:error, term()}


      


Generates an SDP offer (UAC case).

  



  
    
      
    
    
      idle(arg1, arg2, data)



    

  


  


  



  
    
      
    
    
      negotiating(event_type, event_content, data)



    

  


  


  



  
    
      
    
    
      pause_media(session)



    

  


  

      

          @spec pause_media(String.t() | pid()) :: :ok | {:error, term()}


      


Pauses the media streams.

  



  
    
      
    
    
      paused(event_type, event_content, data)



    

  


  


  



  
    
      
    
    
      process_answer(session, sdp_answer)



    

  


  

      

          @spec process_answer(String.t() | pid(), String.t()) :: :ok | {:error, term()}


      


Processes an SDP answer (UAC case).

  



  
    
      
    
    
      process_offer(session, sdp_offer)



    

  


  

      

          @spec process_offer(String.t() | pid(), String.t()) ::
  {:ok, String.t()} | {:error, term()}


      


Processes an SDP offer and generates an answer.
Examples
iex> {:ok, answer} = MediaSession.process_offer("session_1", "v=0\r\n...")
{:ok, "v=0\r\no=- 123456 123456 IN IP4 127.0.0.1\r\n..."}
Parameters
	session_id - The session identifier
	sdp_offer - The SDP offer as a string

Returns
	{:ok, sdp_answer} - Successfully negotiated, returns SDP answer
	{:error, reason} - Negotiation failed


  



  
    
      
    
    
      ready(event_type, event_content, data)



    

  


  


  



  
    
      
    
    
      resume_media(session)



    

  


  

      

          @spec resume_media(String.t() | pid()) :: :ok | {:error, term()}


      


Resumes the media streams.

  



  
    
      
    
    
      start_link(opts)



    

  


  

      

          @spec start_link(keyword()) :: {:ok, pid()} | {:error, term()}


      


Starts a media session.
Options
	:id - Session ID (required)
	:dialog_id - Dialog ID this session belongs to (required)
	:role - :uac or :uas (required)
	:owner - Owner process PID (optional, defaults to caller)
	:audio_file - Path to audio file to play (optional, used when audio_source is :file)
	:audio_source - Source of audio: :file | :device | :silence (optional, defaults to :file if audio_file provided)

	:audio_sink - Destination for received audio: :none | :device | :file (optional, defaults to :none)

	:output_file - Path to save received audio when audio_sink is :file (optional)
	:input_device_id - PortAudio device ID for microphone when audio_source is :device (optional)
	:output_device_id - PortAudio device ID for speaker when audio_sink is :device (optional)
	:media_handler - Media handler module (optional)
	:handler_state - Initial handler state (optional)
	:supported_codecs - List of supported codecs in preference order (optional, defaults to [:pcma])


  



  
    
      
    
    
      start_media(session)



    

  


  

      

          @spec start_media(String.t() | pid()) :: :ok | {:error, term()}


      


Starts the media streams.

  



  
    
      
    
    
      terminate_session(session)



    

  


  

      

          @spec terminate_session(String.t() | pid()) :: :ok


      


Terminates the media session.

  



  
    
      
    
    
      terminated(event_type, event_content, data)
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Parrot.Media.MediaSessionManager 
    



      
Manages media sessions and ensures proper port allocation.
This module provides a better architecture where:
	MediaSession is created BEFORE sending INVITE
	MediaSession allocates and owns the RTP port
	The allocated port is used in the SDP


      


      
        Summary


  
    Functions
  


    
      
        complete_uac_setup(session_pid, sdp_answer)

      


        Completes call setup for UAC after receiving 200 OK.



    


    
      
        complete_uas_setup(session_pid)

      


        Completes call setup for UAS after sending 200 OK and receiving ACK.



    


    
      
        get_local_rtp_port(session_pid)

      


        Gets the allocated RTP port from a session.



    


    
      
        prepare_uac_session(opts)

      


        Prepares a media session for an outgoing call (UAC).



    


    
      
        prepare_uas_session(opts)

      


        Prepares a media session for an incoming call (UAS).



    





      


      
        Functions

        


  
    
      
    
    
      complete_uac_setup(session_pid, sdp_answer)



    

  


  

Completes call setup for UAC after receiving 200 OK.
Parameters
	session_pid - The MediaSession process
	sdp_answer - The SDP answer from 200 OK

Returns
	:ok - Success, media is now flowing
	{:error, reason} - Failure


  



  
    
      
    
    
      complete_uas_setup(session_pid)



    

  


  

Completes call setup for UAS after sending 200 OK and receiving ACK.
Parameters
	session_pid - The MediaSession process

Returns
	:ok - Success, media is now flowing


  



  
    
      
    
    
      get_local_rtp_port(session_pid)



    

  


  

Gets the allocated RTP port from a session.
Useful for debugging or if you need the port for other purposes.

  



  
    
      
    
    
      prepare_uac_session(opts)



    

  


  

Prepares a media session for an outgoing call (UAC).
This should be called BEFORE creating the INVITE. It will:
	Create a MediaSession
	Allocate an RTP port
	Generate the SDP offer

Options
	:id - Unique session ID (required)
	:dialog_id - SIP dialog ID (optional, can be set later)
	:audio_source - Source of audio (:device, :file, :silence)
	:audio_sink - Where to play audio (:device, :file, :none)
	:input_device_id - Audio input device ID
	:output_device_id - Audio output device ID

Returns
	{:ok, session_pid, sdp_offer} - Success
	{:error, reason} - Failure


  



  
    
      
    
    
      prepare_uas_session(opts)



    

  


  

Prepares a media session for an incoming call (UAS).
This should be called when receiving an INVITE.
Options
Same as prepare_uac_session/1 plus:
	:sdp_offer - The SDP offer from the INVITE (required)

Returns
	{:ok, session_pid, sdp_answer} - Success with SDP answer
	{:error, reason} - Failure
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Parrot.Media.MediaSessionSupervisor 
    



      
Supervisor for MediaSession processes.
This supervisor manages all active media sessions using a simple_one_for_one
strategy, allowing dynamic creation of media sessions as needed.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        count_sessions()

      


        Counts the number of active MediaSession processes.



    


    
      
        find_session(session_id)

      


        Finds a MediaSession by its ID.



    


    
      
        list_sessions()

      


        Lists all active MediaSession processes.



    


    
      
        start_link(opts \\ [])

      


        Starts the MediaSession supervisor.



    


    
      
        start_session(opts)

      


        Starts a new MediaSession under this supervisor.



    


    
      
        stop_session(pid)

      


        Stops a MediaSession.



    





      


      
        Functions

        


  
    
      
    
    
      child_spec(arg)



    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      count_sessions()



    

  


  

      

          @spec count_sessions() :: non_neg_integer()


      


Counts the number of active MediaSession processes.

  



  
    
      
    
    
      find_session(session_id)



    

  


  

      

          @spec find_session(String.t()) :: {:ok, pid()} | {:error, :not_found}


      


Finds a MediaSession by its ID.

  



  
    
      
    
    
      list_sessions()



    

  


  

      

          @spec list_sessions() :: [pid()]


      


Lists all active MediaSession processes.

  



    

  
    
      
    
    
      start_link(opts \\ [])



    

  


  

      

          @spec start_link(keyword()) :: Supervisor.on_start()


      


Starts the MediaSession supervisor.

  



  
    
      
    
    
      start_session(opts)



    

  


  

      

          @spec start_session(keyword()) :: DynamicSupervisor.on_start_child()


      


Starts a new MediaSession under this supervisor.
Options
	:id - Session ID (required)
	:dialog_id - Dialog ID this session belongs to (required)
	:role - :uac or :uas (required)
	:owner - Owner process PID (optional, defaults to caller)
	:audio_file - Path to audio file to play (optional)


  



  
    
      
    
    
      stop_session(pid)



    

  


  

      

          @spec stop_session(pid()) :: :ok | {:error, :not_found}


      


Stops a MediaSession.
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Parrot.Media.MembraneAlawPipeline 
    



      
Membrane pipeline for G.711 A-law RTP streaming.
Uses the official Membrane G711 encoder (A-law) and RTP payloader.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(arg)

      


        Returns child specification for spawning under a supervisor



    





      


      
        Functions

        


  
    
      
    
    
      child_spec(arg)



    

  


  

Returns child specification for spawning under a supervisor
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Parrot.Media.MembraneRtpPipeline 
    



      
Proper Membrane pipeline for RTP audio streaming.
Uses Membrane's built-in RTP and audio handling capabilities.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(arg)

      


        Returns child specification for spawning under a supervisor



    





      


      
        Functions

        


  
    
      
    
    
      child_spec(arg)



    

  


  

Returns child specification for spawning under a supervisor
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Parrot.Media.PortAudioPipeline 
    



      
Membrane pipeline for bidirectional audio using system audio devices via PortAudio.
This pipeline supports various combinations of audio sources and sinks:
	Microphone to RTP (outbound audio)
	RTP to Speaker (inbound audio)
	File to Speaker (local playback)
	RTP to File (recording)
	Full duplex (microphone to RTP, RTP to speaker)

Configuration Options
	:session_id - Unique session identifier
	:audio_source - :device | :file | :silence

	:audio_sink - :device | :file | :none

	:audio_file - Path to audio file when source is :file
	:output_file - Path to output file when sink is :file
	:input_device_id - PortAudio device ID for input (default: system default)
	:output_device_id - PortAudio device ID for output (default: system default)
	:local_rtp_port - Local RTP port
	:remote_rtp_address - Remote RTP IP address
	:remote_rtp_port - Remote RTP port


      


      
        Summary


  
    Functions
  


    
      
        child_spec(arg)

      


        Returns child specification for spawning under a supervisor



    





      


      
        Functions

        


  
    
      
    
    
      child_spec(arg)



    

  


  

Returns child specification for spawning under a supervisor
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Parrot.Media.RTPPacketLogger 
    



      
A simple Membrane filter that logs RTP packet information for debugging.
Element options
Passed via struct Parrot.Media.RTPPacketLogger.t/0
	dest_info  
String.t()
Default value: "unknown"
Destination info for logging


Pads
:input
Accepted formats:
_any
	Direction:	:input
	Availability:	:always
	Flow control:	:auto

:output
Accepted formats:
_any
	Direction:	:output
	Availability:	:always
	Flow control:	:auto


      


      
        Summary


  
    Types
  


    
      
        t()

      


        Struct containing options for Parrot.Media.RTPPacketLogger



    





  
    Functions
  


    
      
        options()

      


        Returns description of options available for this module



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Media.RTPPacketLogger{dest_info: String.t()}


      


Struct containing options for Parrot.Media.RTPPacketLogger

  


        

      

      
        Functions

        


  
    
      
    
    
      options()



    

  


  

      

          @spec options() :: keyword()


      


Returns description of options available for this module
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Parrot.Media.RtpPacket 
    



      
RTP packet creation and parsing.
RTP packet format:
 0                   1                   2                   3
 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|V=2|P|X|  CC   |M|     PT      |       sequence number         |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|                           timestamp                           |
+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
|           synchronization source (SSRC) identifier            |
+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+=+

      


      
        Summary


  
    Functions
  


    
      
        decode(arg1)

      


        Decodes a binary RTP packet.



    


    
      
        encode(packet)

      


        Encodes an RTP packet to binary format.



    


    
      
        new(payload, opts \\ [])

      


        Creates a new RTP packet with the given payload.



    





      


      
        Functions

        


  
    
      
    
    
      decode(arg1)



    

  


  

Decodes a binary RTP packet.

  



  
    
      
    
    
      encode(packet)



    

  


  

Encodes an RTP packet to binary format.

  



    

  
    
      
    
    
      new(payload, opts \\ [])



    

  


  

Creates a new RTP packet with the given payload.
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Parrot.Media.SimpleRTPReceiver 
    



      
A simple RTP receiver that extracts audio payload from RTP packets.
This bypasses the complexity of the RTP SessionBin for basic G.711 audio.
Element options
Passed via struct Parrot.Media.SimpleRTPReceiver.t/0
	clock_rate  
pos_integer()
Default value: 8000
Clock rate for the codec

	selected_codec  
:pcmu | :pcma
Default value: :pcmu
Selected codec


Pads
:input
Accepted formats:
%Membrane.RemoteStream{type: :packetized}
	Direction:	:input
	Availability:	:always
	Flow control:	:auto

:output
Accepted formats:
%G711{encoding: _encoding}
	Direction:	:output
	Availability:	:always
	Flow control:	:auto


      


      
        Summary


  
    Types
  


    
      
        t()

      


        Struct containing options for Parrot.Media.SimpleRTPReceiver



    





  
    Functions
  


    
      
        options()

      


        Returns description of options available for this module



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %Parrot.Media.SimpleRTPReceiver{
  clock_rate: pos_integer(),
  selected_codec: :pcmu | :pcma
}


      


Struct containing options for Parrot.Media.SimpleRTPReceiver

  


        

      

      
        Functions

        


  
    
      
    
    
      options()



    

  


  

      

          @spec options() :: keyword()


      


Returns description of options available for this module
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Parrot.Media.SimpleResampler 
    



      
A simple audio resampler that downsamples from 48kHz to 8kHz.
This is a basic implementation for testing - production code should use FFmpeg resampler.
Pads
:input
Accepted formats:
%RawAudio{sample_format: :s16le, sample_rate: 48000, channels: 1}
	Direction:	:input
	Availability:	:always
	Flow control:	:auto

:output
Accepted formats:
%RawAudio{sample_format: :s16le, sample_rate: 8000, channels: 1}
	Direction:	:output
	Availability:	:always
	Flow control:	:auto
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Parrot.Sip.HandlerAdapter.CallbackHandler 
    



      
Functions for calling user handler callbacks.
This module provides helper functions for calling the appropriate
handler function in a user's handler module.

      


      
        Summary


  
    Functions
  


    
      
        call_dialog_handler(handler_module, dialog_state_atom, request_map, dialog_obj, user_handler_state)

      


        Calls the appropriate dialog state handler in the user's handler module.



    


    
      
        call_method_handler(handler_module, method_str_or_atom, sip_msg, user_handler_state)

      


        Calls the appropriate method handler in the user's handler module.



    


    
      
        call_transaction_handler(handler_module, method, trans_state_atom, request_map, transaction_obj, user_handler_state)

      


        Calls the appropriate transaction state handler in the user's handler module.



    





      


      
        Functions

        


  
    
      
    
    
      call_dialog_handler(handler_module, dialog_state_atom, request_map, dialog_obj, user_handler_state)



    

  


  

Calls the appropriate dialog state handler in the user's handler module.
This function dynamically determines which dialog handler to call based on the
dialog state (e.g., handle_dialog_early, handle_dialog_confirmed).
If the dialog handler doesn't exist, it defaults to returning :noreply.
Parameters
	handler_module - The user's handler module
	dialog_state_atom - The dialog state as an atom (e.g., :early, :confirmed)
	request_map - The request map containing the parsed SIP request
	dialog_obj - The dialog object to pass to the handler
	user_handler_state - The user's handler state to pass to the handler

Returns
The return value from the user's dialog handler function, or :noreply if
no dialog handler is found.

  



  
    
      
    
    
      call_method_handler(handler_module, method_str_or_atom, sip_msg, user_handler_state)



    

  


  

Calls the appropriate method handler in the user's handler module.
This function dynamically determines which handler function to call based on the
SIP method (e.g., INVITE, OPTIONS) and calls it with the request map and user state.
If the method handler doesn't exist in the user's module, a default 501 Not Implemented
response is returned.
Parameters
	handler_module - The user's handler module
	method_str_or_atom - The SIP method as a string or atom (e.g., "INVITE", :invite)
	request_map - The request map containing the parsed SIP request
	user_handler_state - The user's handler state to pass to the handler

Returns
The return value from the user's handler function, or a default 501 response if
no handler is found.

  



  
    
      
    
    
      call_transaction_handler(handler_module, method, trans_state_atom, request_map, transaction_obj, user_handler_state)



    

  


  

Calls the appropriate transaction state handler in the user's handler module.
This function dynamically determines which transaction handler to call based on the
SIP method and transaction state (e.g., handle_transaction_invite_trying).
If the transaction handler doesn't exist, it falls back to the basic method handler.
Parameters
	handler_module - The user's handler module
	method_str_or_atom - The SIP method as a string or atom (e.g., "INVITE")
	trans_state_atom - The transaction state as an atom (e.g., :trying, :proceeding)
	request_map - The request map containing the parsed SIP request
	transaction_obj - The transaction object to pass to the handler
	user_handler_state - The user's handler state to pass to the handler

Returns
The return value from the user's transaction handler function, or from the fallback
method handler if no transaction handler is found.
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Parrot.Sip.HandlerAdapter.Core 
    



      
Core implementation of the adapter between the user-friendly Handler API and the internal SIP stack.
Uses gen_statem to manage the lifecycle of SIP transactions and dialogs.
Each instance of this gen_statem handles a single primary request.

      


      
        Summary


  
    Functions
  


    
      
        callback_mode()

      


        Defines the callback mode for the gen_statem.



    


    
      
        child_spec(args)

      


        Returns a child specification for starting this adapter under a supervisor.



    


    
      
        completed(event_type, event_content, data)

      


        Handles events in the completed state.



    


    
      
        dialog_confirmed(arg1, arg2, data)

      


        Handles updates to dialogs in the confirmed state.



    


    
      
        dialog_early(arg1, arg2, data)

      


        Handles updates to dialogs in the early state.



    


    
      
        handle_event(event_type, event_content, state, data)

      


        Catches and handles unhandled gen_statem events.



    


    
      
        idle(arg1, arg2, data)

      


        Handles events in the :idle state for the HandlerAdapter Core state machine.



    


    
      
        init(arg)

      


        Initializes the HandlerAdapter gen_statem process.



    


    
      
        new(user_handler_module, user_handler_state)

      


        Creates a new HandlerAdapter instance.



    


    
      
        process_ack(sip_msg, arg)

      


        Handles ACK requests.



    


    
      
        start_link(arg)

      


        Starts a new HandlerAdapter process.



    


    
      
        terminate(reason, state, data)

      


        Handles termination of the HandlerAdapter process.



    


    
      
        transaction(trans, sip_msg, arg)

      


        Handles transaction-level SIP messages.



    


    
      
        transaction_proceeding(arg1, arg2, data)

      


        Handles the timeout event in the transaction_proceeding state.



    


    
      
        transaction_stop(trans, result, arg)

      


        Handles transaction termination events.



    


    
      
        transaction_trying(atom1, atom2, data)

      


        Handles the 'progress' event in the transaction_trying state for INVITE transactions.



    


    
      
        transp_request(msg, args)

      


        Handles transport-level SIP requests.



    


    
      
        uas_cancel(uas_id, arg)

      


        Handles CANCEL requests for a UAS transaction.



    


    
      
        uas_request(uas, req_sip_msg, arg)

      


        Handles UAS-level SIP requests.



    





      


      
        Functions

        


  
    
      
    
    
      callback_mode()



    

  


  

Defines the callback mode for the gen_statem.
This adapter uses the :state_functions mode, where the gen_statem callbacks
are implemented as separate functions named after the states.
Returns
:state_functions

  



  
    
      
    
    
      child_spec(args)



    

  


  

Returns a child specification for starting this adapter under a supervisor.
This function conforms to the OTP child specification and is used when the
HandlerAdapter is added to a supervision tree.
Parameters
	args - Arguments to pass to the start_link/1 function

Returns
A child specification map compatible with supervisors.
Example
Supervisor.start_child(MySupervisor, HandlerAdapter.child_spec(args))

  



  
    
      
    
    
      completed(event_type, event_content, data)



    

  


  

Handles events in the completed state.
This function is called when the adapter is in the completed state and receives events.
In this state, all events are ignored as the adapter has finished its work and is
about to terminate.
Parameters
	_event_type - The type of event (ignored)
	_event_content - The content of the event (ignored)
	data - The current state data

Returns
{:keep_state_and_data} - Keeps the current state and data, ignoring the event.

  



  
    
      
    
    
      dialog_confirmed(arg1, arg2, data)



    

  


  

Handles updates to dialogs in the confirmed state.
This function is called when a dialog in the confirmed state (after being established)
receives an update. It calls the user's dialog handler for the confirmed state.
Parameters
	{:call, from} - The gen_statem call information with caller reference
	{:update, request, dialog_obj} - The update information
	data - The current state data

Returns
{:keep_state, updated_data, [{:reply, from, user_response}]} -
Keeps the current state, updates data with the new request, dialog, and response,
and replies to the caller with the user's response.

  



  
    
      
    
    
      dialog_early(arg1, arg2, data)



    

  


  

Handles updates to dialogs in the early state.
This function is called when a dialog in the early state (before being established)
receives an update. It calls the user's dialog handler for the early state.
Parameters
	{:call, from} - The gen_statem call information with caller reference
	{:update, request, dialog_obj} - The update information
	data - The current state data

Returns
{:keep_state, updated_data, [{:reply, from, user_response}]} -
Keeps the current state, updates data with the new request, dialog, and response,
and replies to the caller with the user's response.

  



  
    
      
    
    
      handle_event(event_type, event_content, state, data)



    

  


  

Catches and handles unhandled gen_statem events.
This is a fallback handler for any gen_statem events that aren't handled by the
specific state functions. It logs warnings and returns appropriate responses.
Parameters
	event_type - The type of gen_statem event
	event_content - The content of the event
	state - The current state of the gen_statem
	data - The current data of the gen_statem

Returns
A tuple suitable for the gen_statem behavior, typically keeping the current state
and responding with an error for call events.

  



  
    
      
    
    
      idle(arg1, arg2, data)



    

  


  

Handles events in the :idle state for the HandlerAdapter Core state machine.
Parameters
	event_type - The type of event (:call or :cast).
	event_content - The event payload. Supported:	{:process_request, request_map, uas, original_req_sip_msg} for processing new SIP requests (when event_type is :call).
	{:dialog_ended, dialog_id, reason} for dialog termination notifications (when event_type is :cast).
	{:dialog_started, dialog_id, invite_msg} for dialog start notifications (when event_type is :cast).


	data - The current state data.

Returns
	For {:call, from}, {:process_request, ...}: handles the SIP request and transitions state as needed.
	For :cast, {:dialog_ended, dialog_id, reason}: notifies the handler module of dialog termination by invoking handle_dialog_end/3 if implemented, and remains in the :idle state.
	For :cast, {:dialog_started, dialog_id, invite_msg}: notifies the handler module of dialog start by invoking handle_dialog_start/3 if implemented, and remains in the :idle state.

Example
  Handles both synchronous and asynchronous events in the :idle state.

  



  
    
      
    
    
      init(arg)



    

  


  

Initializes the HandlerAdapter gen_statem process.
Sets up the initial state for the adapter instance. This is called automatically
when the process is started with start_link/1.
Parameters
	{user_handler_module, user_handler_state} - A tuple containing the user's handler module
and the state that will be passed to its callbacks

Returns
{:ok, :idle, data} where :idle is the initial state and data is the internal state data.

  



  
    
      
    
    
      new(user_handler_module, user_handler_state)



    

  


  

Creates a new HandlerAdapter instance.
This function creates a new Handler struct that wraps the user's handler module,
allowing it to interface with the SIP stack's internal handler system.
Parameters
	user_handler_module - The module that implements the Parrot.UasHandler behaviour
	user_handler_state - The initial state to pass to the user handler's callbacks

Returns
A new Handler struct that can be used with the SIP stack.
Example
{:ok, handler} = MyApp.UasHandler.start_link([])
adapter = HandlerAdapter.new(MyApp.UasHandler, handler)

  



  
    
      
    
    
      process_ack(sip_msg, arg)



    

  


  

Handles ACK requests.
ACK requests are special in SIP as they don't generate responses. This function
passes ACK requests directly to the user's handler without creating a new adapter
instance.
Parameters
	sip_msg - The ACK SIP message
	{user_handler_module, user_handler_state} - A tuple containing the user's handler module
and its state

Returns
:ok

  



  
    
      
    
    
      start_link(arg)



    

  


  

Starts a new HandlerAdapter process.
Initializes a new gen_statem process that will handle a single SIP transaction,
interfacing between the user's handler module and the internal SIP stack.
Parameters
	{user_handler_module, user_handler_state} - A tuple containing the user's handler module
and the state that will be passed to its callbacks

Returns
{:ok, pid} if the process was started successfully, or {:error, reason} if it failed.
This function is typically called by the HandlerAdapterSupervisor rather than directly.

  



  
    
      
    
    
      terminate(reason, state, data)



    

  


  

Handles termination of the HandlerAdapter process.
This function is called when the adapter is terminating. It logs the reason and
final state data for debugging purposes.
Parameters
	reason - The reason for termination
	_state - The current state (ignored)
	data - The current state data

Returns
:ok

  



  
    
      
    
    
      transaction(trans, sip_msg, arg)



    

  


  

Handles transaction-level SIP messages.
Called by the Transaction FSM when it needs to pass control to the UAS layer.
This adapter always returns :process_uas to have the message processed by the UAS layer.
Parameters
	trans - The transaction object
	sip_msg - The SIP message
	{user_handler_module, user_handler_state} - A tuple containing the user's handler module
and its state

Returns
:process_uas - Indicates that the message should be processed by the UAS layer

  



  
    
      
    
    
      transaction_proceeding(arg1, arg2, data)



    

  


  

Handles the timeout event in the transaction_proceeding state.
This function is triggered by a timeout to generate the final response for an INVITE
transaction that has already sent provisional responses. It calls the user's method
handler to get the final response.
Parameters
	:proceed_to_final - The timeout event
	data - The current state data

Returns
{:next_state, :completed, updated_data, []} - Transitions to the completed state
with the final user response.

  



  
    
      
    
    
      transaction_stop(trans, result, arg)



    

  


  

Handles transaction termination events.
Called by the Transaction layer when a transaction is stopping. The HandlerAdapter
instances are designed to be short-lived and handle their own termination, so
this function currently does nothing.
Parameters
	_trans - The transaction object
	_result - The termination result
	{_user_handler_module, _user_handler_state} - A tuple containing the user's handler module
and its state

Returns
:ok

  



  
    
      
    
    
      transaction_trying(atom1, atom2, data)



    

  


  

Handles the 'progress' event in the transaction_trying state for INVITE transactions.
This function processes the INVITE request in the 'trying' phase of the transaction.
It calls the appropriate user handler function and manages the state transitions
based on the response.
Parameters
	:progress - The event being processed
	data - The current state data

Returns
For final responses (>= 200), returns {:stop, :normal, updated_data} to terminate.
For provisional responses (100-199), returns a tuple to transition to
the :transaction_proceeding state with a timeout to generate the final response later.
For other responses, stays in the current state.

  



  
    
      
    
    
      transp_request(msg, args)



    

  


  

Handles transport-level SIP requests.
Called by the transport layer (e.g., TransportUdp) when a new SIP request arrives.
This adapter always returns :process_transaction to have the request processed
by the transaction layer.
Parameters
	_msg - The SIP message
	_args - Arguments passed by the transport layer (unused)

Returns
:process_transaction - Indicates that the message should be processed by the transaction layer

  



  
    
      
    
    
      uas_cancel(uas_id, arg)



    

  


  

Handles CANCEL requests for a UAS transaction.
Called when a CANCEL request is received for a UAS transaction. Currently, the
Transaction layer handles CANCEL requests directly, so this function does nothing.
Parameters
	_uas_id - The ID of the UAS transaction to cancel
	{_user_handler_module, _user_handler_state} - A tuple containing the user's handler module
and its state

Returns
:ok

  



  
    
      
    
    
      uas_request(uas, req_sip_msg, arg)



    

  


  

Handles UAS-level SIP requests.
This is the main entry point for handling incoming SIP requests at the UAS layer.
It spawns a new HandlerAdapter instance to handle this specific request and delegates
processing to it.
The function handles different request types, with special handling for INVITE requests
which require multiple state transitions in their transaction lifecycle.
Parameters
	uas - The UAS object
	req_sip_msg - The SIP request message
	{user_handler_module, user_handler_state} - A tuple containing the user's handler module
and its state

Returns
:ok - Always returns :ok as the processing is delegated to the spawned instance
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Parrot.Sip.HandlerAdapter.Core.Data 
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Functions for handling SIP message headers.
This module handles the manipulation of headers in SIP messages,
including adding, formatting, and parsing headers.

      


      
        Summary


  
    Functions
  


    
      
        add_address_header(sip_msg, header_name, map_value)

      


        Adds an address header (From, To, Contact) to a SIP message.



    


    
      
        add_headers(sip_msg, headers_map)

      


        Adds headers to a SIP message.



    


    
      
        normalize_header_name(name)

      


        Normalizes a header name to lowercase string.



    





      


      
        Functions

        


  
    
      
    
    
      add_address_header(sip_msg, header_name, map_value)



    

  


  

Adds an address header (From, To, Contact) to a SIP message.
Parameters
	sip_msg - The SIP message to add the header to
	header_name - The header name as a string
	map_value - A map containing the address header information

Returns
The SIP message with the header added

  



  
    
      
    
    
      add_headers(sip_msg, headers_map)



    

  


  

Adds headers to a SIP message.
This function takes a SIP message and a map of headers to add, and returns
a new SIP message with the headers added.
Parameters
	sip_msg - The SIP message to add headers to
	headers_map - A map of header names to values

Returns
The SIP message with the headers added

  



  
    
      
    
    
      normalize_header_name(name)



    

  


  

Normalizes a header name to lowercase string.
Parameters
	name - The header name as a string or atom

Returns
The normalized header name as a lowercase string
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Functions for handling SIP responses.
This module handles the processing of responses from user handlers,
including formatting and sending responses through the UAS layer.

      


      
        Summary


  
    Functions
  


    
      
        prepare_request_for_forwarding(req_sip_msg, target_uri)

      


        Prepares a SIP request for forwarding to another URI.



    


    
      
        prepare_response_for_forwarding(resp_sip_msg, orig_req_sip_msg)

      


        Prepares a SIP response for forwarding to the original requester.



    


    
      
        process_user_response(other, uas, req_sip_msg)

      


        Processes a response from the user handler and sends it via the UAS.



    


    
      
        proxy_request(uri, req_sip_msg, uas_obj)

      


        Proxies a SIP request to another URI.



    





      


      
        Functions

        


  
    
      
    
    
      prepare_request_for_forwarding(req_sip_msg, target_uri)



    

  


  

Prepares a SIP request for forwarding to another URI.
This function modifies a SIP request to prepare it for forwarding to a different
destination. It:
	Updates the Request-URI to the target URI
	Decrements the Max-Forwards header to prevent infinite loops
	For INVITE requests, adds a Record-Route header to ensure responses are routed back
through this proxy

Parameters
	req_sip_msg - The original SIP request message
	target_uri - The target URI to forward the request to

Returns
The modified SIP request message ready for forwarding

  



  
    
      
    
    
      prepare_response_for_forwarding(resp_sip_msg, orig_req_sip_msg)



    

  


  

Prepares a SIP response for forwarding to the original requester.
This function takes a response received from the forwarded request and
prepares it to be sent back to the original requester. It:
	Creates a new response to the original request with the same status code
	Copies the body from the received response
	Copies essential headers (Contact, Content-Type, Record-Route) from the received response

Parameters
	resp_sip_msg - The response received from the forwarded request
	orig_req_sip_msg - The original request from the initial requester

Returns
The modified SIP response message ready to send back to the original requester

  



  
    
      
    
    
      process_user_response(other, uas, req_sip_msg)



    

  


  

Processes a response from the user handler and sends it via the UAS.
This function takes a response tuple from the user handler, constructs a proper
SIP response message, and sends it through the UAS layer.
Parameters
	response - The response tuple from the user handler
	uas - The UAS object
	req_sip_msg - The original request SIP message

Returns
The return value of UAS.response/2

  



  
    
      
    
    
      proxy_request(uri, req_sip_msg, uas_obj)



    

  


  

Proxies a SIP request to another URI.
This function implements SIP proxying by forwarding the request to another URI
and relaying the responses back to the