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Original SolutionOriginal Solution
 OS/2 BasedOS/2 Based

• No SupportNo Support
 Classic RexxClassic Rexx

• Prevented ProgressPrevented Progress
 Closed SourceClosed Source

• No EnhancementNo Enhancement



Potential Solution 1Potential Solution 1
 Solution From Current VendorSolution From Current Vendor

• ProsPros
 No Change In IVR ApplicationsNo Change In IVR Applications
 ooRexx SupportooRexx Support

• ConsCons
 Closed SourceClosed Source
 Lack Of SupportLack Of Support



Potential Solution 2Potential Solution 2
 Solution From Current VendorSolution From Current Vendor

• ProsPros
 TCP/IP Socket BasedTCP/IP Socket Based
 Provided Some Redundancy OptionsProvided Some Redundancy Options

• ConsCons
 Closed SourceClosed Source
 Required Rewrite or Abstraction InterfaceRequired Rewrite or Abstraction Interface
 Lack of Documentation & SupportLack of Documentation & Support



Potential Solution 3Potential Solution 3
 AsteriskAsterisk

• ProsPros
 Open SourceOpen Source
 Linux BasedLinux Based
 ScalableScalable
 Very Well SupportedVery Well Supported

• ConsCons
 Required Abstraction InterfaceRequired Abstraction Interface



Selected SolutionSelected Solution
 AsteriskAsterisk

• Implementation GoalsImplementation Goals
 Minimize IVR Developmental ChangesMinimize IVR Developmental Changes
 Seamless ConversionSeamless Conversion
 RedundancyRedundancy
 ScalabilityScalability



Solution GoalsSolution Goals
 Call HandlingCall Handling

• Route To Least Utilized Asterisk ServerRoute To Least Utilized Asterisk Server
• Bridged To Least Utilized IVR ServerBridged To Least Utilized IVR Server

 IVR ExecutionIVR Execution
• IVR Executes UnchangedIVR Executes Unchanged
• Any IVR <-> Any ServerAny IVR <-> Any Server



Solution GoalsSolution Goals
 Image Based Server DeploymentImage Based Server Deployment

• Minimize Configuration Needed To Bring Minimize Configuration Needed To Bring 
New or Replacement Servers On-lineNew or Replacement Servers On-line
 (No Configuration Needed For Asterisk (No Configuration Needed For Asterisk 

Server)Server)

• Ease Provisioning of New ServersEase Provisioning of New Servers
 Enhances ScalabilityEnhances Scalability



Solution GoalsSolution Goals
 Web Based Management/MonitoringWeb Based Management/Monitoring

• Comprehensive Monitor & ManagementComprehensive Monitor & Management
 Enable/Disable Any Individual ServerEnable/Disable Any Individual Server

• Allows Removing Server From ServiceAllows Removing Server From Service
 High-level & Detailed Call InformationHigh-level & Detailed Call Information
 Ongoing DevelopmentOngoing Development



Solution Development NotesSolution Development Notes
 Everything Other Then Asterisk Everything Other Then Asterisk 

Written In ooRexx!!Written In ooRexx!!
• From the server components to the web From the server components to the web 

based interfacebased interface
 Inter-Server CommunicationInter-Server Communication

• TCP/IP SocketsTCP/IP Sockets



Solution Development NotesSolution Development Notes
 ooRexx interfaces to AsteriskooRexx interfaces to Asterisk

• AGIAGI
 Conceptually Similar To CGIConceptually Similar To CGI

• Redirects stdin, stdout, stderrRedirects stdin, stdout, stderr

• ExternalIVRExternalIVR
 Not As Flexible, But Buffers TouchTonesNot As Flexible, But Buffers TouchTones



Solution ComponentsSolution Components
 Asterisk Main (Linux)Asterisk Main (Linux)

• Converts Calls to VoIPConverts Calls to VoIP
• Routes to Least Used Asterisk NodeRoutes to Least Used Asterisk Node

 ooRexx AGI ScriptooRexx AGI Script
 Gets Least Used Node From MServerGets Least Used Node From MServer



Solution ComponentsSolution Components
 MServer (Linux/Windows)MServer (Linux/Windows)

• Monitors Load on Asterisk Cluster NodesMonitors Load on Asterisk Cluster Nodes
 Connects to Asterisk Management InterfaceConnects to Asterisk Management Interface

• Activates/Deactivates Asterisk NodesActivates/Deactivates Asterisk Nodes
 Driven From WebsiteDriven From Website



Solution ComponentsSolution Components
 Asterisk Cluster Node (Linux)Asterisk Cluster Node (Linux)

• Starts UCS ClientStarts UCS Client
 ooRexx ExternalIVR ScriptooRexx ExternalIVR Script

• UCS ClientUCS Client
 Gets Least Used UCS Node From UServerGets Least Used UCS Node From UServer
 Connects to UCS NodeConnects to UCS Node
 Fails over to Next Available UCS NodeFails over to Next Available UCS Node



Solution ComponentsSolution Components
 UServer (Linux/Windows)UServer (Linux/Windows)

• UCS Servers Connect and Update LoadUCS Servers Connect and Update Load
 Doesn’t Route to Disconnected NodesDoesn’t Route to Disconnected Nodes

• Activates/Deactivates UCS NodesActivates/Deactivates UCS Nodes
 Driven From WebsiteDriven From Website



Solution ComponentsSolution Components
 UCS Server (Windows)UCS Server (Windows)

• Executes IVR ScriptsExecutes IVR Scripts
• ModularModular

 Support New DevelopmentSupport New Development
 IIR ClientsIIR Clients
 AJAX ClientsAJAX Clients
 EtcEtc



Process CommunicationProcess Communication





DesignDesign
 Modified IVRsModified IVRs

• Method Objects Instead Of FilesMethod Objects Instead Of Files
 Inter-thread CommunicationInter-thread Communication

• Global Variables (.local)Global Variables (.local)
• MethodsMethods
• QueuesQueues

 Allows BlockingAllows Blocking

 Inter-Process CommunicationInter-Process Communication
• TCP/IP SocketsTCP/IP Sockets



Tips & TricksTips & Tricks
call on user setvarcall on user setvar

myroutine: proceduremyroutine: procedure

    ........

raise user setvar additional (vars) returnraise user setvar additional (vars) return

setvar:setvar:

        do i = 1 to condition('a')~words() by 2do i = 1 to condition('a')~words() by 2

                call value condition('a')~word(i), condition('a')~word(i + 1)call value condition('a')~word(i), condition('a')~word(i + 1)

        endend

returnreturn



Tips & TricksTips & Tricks
/*  required ooRexx file  *//*  required ooRexx file  */

.local~myobject = .myobject.local~myobject = .myobject

::class myobject::class myobject

......
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 Asterisk (Telephony Software)Asterisk (Telephony Software)
• http://www.asterisk.orghttp://www.asterisk.org

 Sangoma (Telephony Hardware)Sangoma (Telephony Hardware)
• http://www.sangoma.comhttp://www.sangoma.com

http://www.asterisk.org/
http://www.sangoma.com/

