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Introduction XE "Software Architecture, Introduction" 
Athena Access lets you install any or all of the following protocols on any of the serial ports: 

· Frame Relay Trunk,

· PPP Serial Trunk,

· SNA/SDLC tFRAD,

· X.25,

· ISDN,

· Voice over Frame Relay,

· Asynchronous PAD.

Feature Summary XE "Software, Feature Summary" 
The Athena Access’ software architecture include the following features:

· An efficient operating system to control all modules.

· Support for a wide range of LAN, WAN and legacy protocols.

· Ability to perform all routing changes, and most configuration changes, without resetting the unit.

· All software is fully downline loadable.

· A sophisticated file management system.

· A simple and intuitive network management package (NMP) providing access by the following means:

· Locally from the console port.

· Remotely via a Telnet connection.

Software Architecture

Overview

Core System Modules XE "Core System Modules" 
Name
Service

Operating System Module
Provides basic operations.

Network Management Package (NMP) Module
Provides network management.

Frame Relay Modules XE "Frame Relay Modules" 
Name
Service

Frame Relay Router
Provides Frame Relay routing and management.

Frame Relay Trunk
Supports access to Frame Relay networks. Concentrates external FRAD devices. Provides Frame Relay switching.

Voice FRAD
Provides up to four compressed voice ports.

SNA/SDLC tFRAD
Provides an SDLC port for terminals and/or cluster controllers.

LAN/Router Modules XE "LAN/Router Modules" 
Name
Service

IP Router
Provides IP Routing.

IP over X.25
Can form a 64‑entry table of IP addresses to X.25.

IPX Router
Provides IPX Routing.

Bridge
MAC Level Bridging.

RWI
Provides Router WAN interface.

PPP Serial Trunk
Provides a synchronous PPP connection to another router.

X.25 Modules XE "X.25 Modules" 
Name
Service

X.25 Router
Implements packet level layer.

X.25 Trunk
Implements data link control layer.

X.3/X.28/X.29 PAD 
Provides an X.25 asynchronous PAD.

SNA/SDLC QLLC PAD
Provides an SNA/SDLC QLLC PAD.

ISDN Modules XE "ISDN Modules" 
Name
Service

ISDN Module
Provides control of ISDN B channels for the unit. 

Core System Modules XE "Core System Modules" 
Operating System XE "Operating System" 
The operating system provides you with the basic operating functions for Athena Access and monitors the product’s performance.

Network Management Package XE "Network Management Package" 
The Network Management Packagexe "Network Management Package" (NMP) performs configuration and reports problems. The NMP provides the following features:

· Assigns protocols on the trunks.

· Downloads and upgrades software.

· Displays port state and statistics.

· Provides fault detection and alarms reporting.

Note: This allows you to view alarms locally, forward them as SNMP traps to a network management system and/or as text to a remote printer.

· Performs security management.

Frame Relay Modules XE "Frame Relay Modules" 
You can use frame relay to build high‑speed frame relay switches and provide DTE access to available frame relay networks. The frame relay suite of protocols includes a Frame Relay Port (FR) module, a Frame Relay Router (FRR) module and an SNA/SDLC tFRAD module.

Frame Relay Router Module XE "Frame Relay Router Module" 
The FRR module supports DLCIxe "DLCI" \t "See Data Link Connection Identifier"

xe "Data Link Connection Identifier"‑based configuration mapping and nodal based routing (including alternate routing capabilities) when you use the Athena Access network trunk.

Frame Relay Trunk Module XE "Frame Relay Trunk Module" 
You can configure the frame relay trunk module to act in DTE (UNI‑user), DCE (UNI‑Network), NNI and network trunk roles. These trunk types are the building blocks used to create frame relay switches and concentrators.

When you configure the trunk as a DTE, the Athena Access acts as a FRAD and can connect to a public frame relay network. When you configure the trunk as a DCE, it concentrates an external FRAD’s DLCIs to the DTE port. 

When you configure all trunks as DCEs, you can construct a powerful frame relay switch. You can configure one or more trunks as NNI, over which the unit will interoperate with other vendors’ NNI offerings.

The frame relay trunk is compliant with the following recommendations:

· CCITT I.233, I.370, Q.922 Annex A, the PVC management procedures of Q.933 Annex A and ANSI T1.606, Addendum to T1.606, T1.618 and the PVC management procedures of T1.617 Annex D.

Frame Relay Trunk Features XE "Frame Relay Trunk Features" 
The frame relay trunk has the following features:

· Generates backward and forward explicit congestion notification (BECN and FECN) to notify you of congestion.

· Handles frame sizes up to 4096 bytes.

· Supports all (991) available user DLCIs (4096 byte maximum Full Status Request message).

· Operates at a maximum port speed of 2.048 Mbps.

· Provides the standard Athena Access interfaces (V.24/V.28/TIA‑232, V.11/TIA‑530/TIA‑422, X.21 or V.35).

· LMI, ANSI T1.617 Annex D or CCITT Q.933 Annex A In Channel Signaling management, FRF.11 and FRF.12.

· Processes network alarms based on threshold detection of frames and link status changes. All thresholds and the alarm enable are configurable.

· Provides statistics detailing message length breakdown, number of discards as well as number of frames with DE bit marked.

· Generates an internal clock.

· Detects clock presence and rate.

· Provides lead control and detection.

· Uses modem dial‑in/out with configurable modem parameters including dial out command.

Frame Relay Network Trunk Features XE "Frame Relay Network Trunk Features" 
The frame relay network trunkxe "Network Trunk" supports the following functions:

· Advanced congestion level management.

· Recognizes the discard eligibility (DE) bit of a frame. If internal congestion causes the trunk to discard frames, it will discard those with the DE bit set first.

· Handles frame sizes up to 4096 bytes.

· Uses dynamic internodal PVC call setup for active DLCIs.

DTE Trunk Features XE "DTE Trunk Features" 
As a DTE, the trunk has the following additional features:

· Uses fully configurable timers and retry values including LMI Link Integrity Verification and Polling Verification Timers.

DCE/NNI Trunk Features XE "DCE/NNI Trunk Features" 
As a DCE or NNI, the trunk provides the following additional features:

· Can implement Committed Information Rate (CIR) with a credit manager type scheme using DE marking above the CIR. This procedure guarantees a minimum average throughput to you while allowing heavy users to obtain the bandwidth they need. The trunk may discard any frames above the CIR if there is internal congestion.

· Uses multiple priority levels for individual DLCIs allowing networks to provide service to both response‑time sensitive and insensitive applications. The trunk provides four priority levels for data on DLCIs 16 to 991.

SNA/SDLC tFRAD Protocol Modulexe "SNA/SDLC FRAD Protocol"
The SNA/SDLC tFRAD Protocol module operates with the frame relay stack to support SDLC communications to Front End Processors (FEPs) using frame relay. You can only configure the module to emulate the primary side (polling the terminal/cluster controller).

The SNA/SDLC tFRAD module has the following features:

· Raises communications with the FEP on discovery of the Control Unit (CU) using RFC 1490 frame relay encapsulation.

· Supports up to 32 CUs per FRAD port.

· Operates at up to 64 Kbps using the standard Athena Access interfaces (V.24/V.28/TIA‑232, V.11/TIA‑530/TIA‑422, X.21 and V.35).

· Provides configurable options including NRZ (I) multi‑point communications, retry counter/timer and a poll timer (for slowing down the poll rate), Flag/Mark idle line selection and XID (non‑negotiation peer option). The tFRAD module has the option of transmitting SNRM, XID or TEST for the initial frame.

· Presents statistics including total received/transmitted bytes, total received/transmitted information frames, SNRM, XID and DISC.

Voice FRAD Modulexe "CP2000 Protocol"
The Voice FRAD module uses the Frame Relay Stack to provide the following features:

· Support of compressed voice over frame relay.

· Addition of 2 or 4 E&M FXS, or FXO ports.

· Choice of compression algorithms at rates of 4.8 to 32 Kbps including ADPCM, G.728 (LD‑CELP), G.729 (CS‑ACELP) and E‑CELP.

· Group 3 FAX protocols to 9600 bps.

· Echo cancellation.

· Silence detection.

· Programmable transmit and receive gains.

· Advanced dial scheme to allow substitution and conversion of telephone numbers and flexible call routing.

· Online statistics.

Network Applications

These features will facilitate the following network applications:

· Subscriber to subscriber (Athena Access provides FXS interface on both ends).

· Subscriber to PBX (Athena Access provides FXS interface to telephone and E&M to PBX).

· Subscriber to PSTN (Athena Access provides FXS interface to telephone and FXO to PSTN).

· PBX to PBX (Athena Access provides E&M interface on both ends).

LAN Modules XE "LAN Modules" 
IP Router Module XE "IP Router Module" 
The following is a list of operations and features supported by the Athena IP router:

· Internet Protocols (IP):

· ARP,

· Proxy ARP,

· UDP,

· RIP version 1 and 2,

· ICMP.

· Simultaneous connections of up to 64 remote routers.

· WAN Protocols:

· IP over frame relay using RFC 1490 encapsulation,

· IP over Point‑to‑Point Protocol (PPP) using RFC 1661, RFC 1662 and RFC 1332 encapsulation.

· Displays current routes.

· Allows individual link configurations for private and specialized links.

· Allows configuration of administrative cost on a per link basis.

· Learns multiple routes to the endpoint in order to minimize route switching over time.

· Provides routing table size limited only by free memory. Guarantees a minimum of 512 entries. Typical memory configuration allows for more than 5000 routes.

· Offers automatic subnet proxy ARP negotiation for subnets.

· Provides ARP table.

IP Over X.25 Module XE "IP Over X.25, Module" 
A table of up to 64 entries of IP address to X.25 called/calling address and negotiables can be formed. Each SVC/PVC will form a path to a separate router. X.25 negotiable parameters will be established on a per call basis. The table can provide added security by disallowing incoming calls whose calling address does not verify against that configured in the table.

IPX Router Module XE "IPX Router Module"  

The following is a list of operations and features supported by the Athena IPX router:

· IPX over frame relay as specified in RFC 1490.

· IPX over PPP.

· Support for 64 WAN connections to remote sites via frame relay.

· Supports 64 remote connections on PPP trunks.

· Lets you disable auto‑learning of network numbers on a per LAN port basis. 

· IPX Routing Information Protocol (RIP) and Service Advertisement Protocol (SAP).

· Solicited RIP.

· Supports Piggy‑backed Demand RIP.

· Supports static routes.

· Supports all four Ethernet frame types used by Novell: Raw 802.3, Ethernet II, 802.3 with 802.2 and SNAP.

PPP Trunk Module XE "PPP Trunk Module" 
The PPP trunk module operates with IP, IPX and bridging. It provides router‑to‑router connection through synchronous leased lines, dial‑up modems and frame relay trunks.

The PPP trunk has a 2.048 Mbps maximum synchronous port speed using the standard Athena Access interfaces (CSU/DSU, ISDN, V.24/V.28/TIA‑232, V.11/TIA‑530/TIA‑422, X.21 and V.35).

Bridging Module XE "Bridging Module" 
The bridging module will provide an Ethernet Media Access Control (MAC) level remote transparent bridge. The unit provides an efficient means of connecting distant Ethernet IEEE 802.3 LANs. Features include:

· Support for mixed networks using both bridges and routers.

· Support for up to 64 remote bridges over frame relay RFC 1490 or PPP.

· Full learning capability with dynamic (using aging timers) or permanent table entries.

X.25 Modules

X.25 Router Module XE "X.25 Router Module" 
The X.25/X.75 Packet Levelxe "Packet Level" module will implement the X.25 Packet level layers, and manage SVCxe "SVC" \t "See Switched Virtual Circuit"

xe "Switched Virtual Circuit" and PVCxe "PVC" \t "See Permanent Virtual Circuit"

xe "Permanent Virtual Circuit" communications. The X.25 Packet Level Module will support the following features:

· Up to 512 SVC, PVC and Fast Select channels per systemxe "CPU Module". (The actual number of logical channels supported depends on the amount of CPU DRAM installed. To determine CPU DRAM requirements, contact Develcon’s Support department or an authorized distributor.)

· Packet window size modulo 8 or 128.

· Packet sizes up to 4096 bytes.

· Flow control and packet size negotiation (32 to 4096 bytes).

· Support for CCITT 1976 Networks (pre‑negotiation).

· Packet level RNR and REJ.

· D‑bit recognition.

· Q‑bit and M‑bit transparent.

· Diagnostic packets.

· Call deflection and redirection.

· Alarm generation with user enabled and configurable thresholds.

· Data prioritization.

· X.32 support for pools of modems (i.e., modem groups) for bridging PSTN and ISDN networks when needed.

· Full support of Closed User Group (CUG) as specified in X.301.

· Automatic call reconnection.

The X.25 Router will comply with CCITT 1988 Net 2 conformance tests.

X.25 Trunk Module XE "X.25 Trunk Module" 
The X.25 Frame Levelxe "Frame Level" module will implement the X.25 Data Link Control layer and manage characteristics of the physical link including lead control and interface testing. The X.25 Frame Level module will support the following features:

· CCITT 1988 LAPB protocol support.

· Frame sequence numbering modulo 8 or 128.

· Frame sizes supported to 4096 byte packets.

· Maximum port speed of 2.048 Mbps.

· Fully configurable timers and retries.

· Poll for presence.

· Variable interframe delay.

· Clock presence and rate detection.

· Clock generation.

· Lead control and detection.

· Modem Dial‑in/out support with user configurable modem parameters including dial command.

· X.32 (XID support, security level 1).

· Formation of network alarms based on frame excessions and link status changes – all thresholds and the alarm enable are user configurable.

· CCITT 1988 Net 2 conformance approval.

X.3/X.28/X.29 (Asynchronous PAD) Modulexe "Asynchronous Protocol"
The Asynchronous Protocol module will use the X.25 stack to support 1988 CCITT Recommendations X.3, X.25, X.28, X.29 and X.121 (compatible with the 1980, 1984 and 1988 specifications) at Levels 1, 2 and 3 of the OSI Reference Model. The module will provide:

· A wide variety of connection mechanisms, including:

· Manual call XE "Manual call"  (placing a call by entering the destination’s X.121 address).

· Mnemonic call XE "Mnemonic call"  (placing a call by using one of the four pre‑stored calls identified by a mnemonic).

· Auto‑call XE "Auto-call"  (placing a call automatically if the interface detects the DTR lead is high, a Carriage Return character or the auto‑baud sequence).

· Permanent Virtual Circuits (PVC).xe "Permanent Virtual Circuit"
· Fast select XE "Fast select"  (allows the user to include data in the user data field of the call request packet and clear request packet).

· Operation using standard Athena Access V.24/V.28/TIA‑232 interfaces, character size from 7‑8 bits, parity types odd, even, mark, space and none, one or two stop bits.

· Full X.3 protocol set including optional additional packetizers.

· Up to eight customized X.3 profiles and nine standard profiles numbered 1 to 7, 90 and 91.

· full X.28 protocol set, including commands such as:

· CCITT 88 remote set (RSET command sets the X.3 parameters of the remote destination.)

· Remote par (RPAR command displays the X.3 parameters of the remote destination.)

· Remote clear (ICLR command sends invitation to clear packet to the remote destination.)

· X.28 dial‑out feature including configurable dial‑out string.

· Full X.29 protocol set including X.29 reselection.

· Network User ID (NUI) facility.

· Statistics, including total received/transmitted bytes, XON/XOFF characters, breaks, lead failures and parity errors.

SNA/SDLC QLLC Protocol Modulexe "SNA/SDLC QLLC Protocol"
The SNA/SDLC QLLC Protocol module will use the X.25 stack to support SDLC communications to Front End Processors (FEPs) and host computers that support SDLC QLLC. The module will include the option to configure it to emulate the primary side (polling the terminal/cluster controller) or the secondary side (responding to the host).

The module will have the following features:

· The terminal module will raise communications with the host module upon discovery of the CU. Alternately the terminal module will accept an X.25 call from a host supporting QLLC.

· Support for up to 32 CUs per PAD port.

· Operation up to 64 Kbps using Athena Access interfaces (V.24/V.28/TIA‑232, V.11/TIA‑530/TIA‑232, X.21 and V.35).

· Configurable options including NRZ(I) multi‑point communications, retry counter/timer and a poll timer (for slowing down the poll rate), Flag/Mark idle line selection and XID (non‑negotiation peer option). The terminal module has the option of transmitting SNRM, XID or TEST for the initial frame.

· Statistics presented by the module include total received/transmitted bytes, total received/transmitted information frames, SNRM, XID and DISC.

ISDN Module XE "ISDN Module" 
Installing an ISDN interface module will enable the installation of a WAN protocol on either of the BRI’s B channels. The ISDN module will manage access to an Integrated Service Digital Network for the protocols installed. The ISDN Stack will provide the following features:

· Routing of incoming ISDN calls to the appropriate protocol.

· The module will place an ISDN call to a destination ISDN number provided by the trunk. The trunk will derive the ISDN number from a local lookup table.

· Provide security logging of failed attempts.

Applications will include permanent and switched backup transport of traffic via ISDN.


