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1. About this Document

1.1 Purpose

This document is the Systems Appreciations for SULTAN and documents system appreciation knowledge. This document provides information about 

· The technical environment (software and hardware) 

· Management procedures for testing and release

1.2 Scope

The scope of this system appreciation applies to the SULTAN application, and all the upstream and downstream interfaces exposed by SULTAN.

1.3 Intended Users

This document is intended for the Application Owner, Telstra, incumbent maintenance team, IBM GS and the incoming maintenance team, Infosys.

2. Application Summary

SULTAN (SUbscribers Line Test Access Network) is Telstra’s national system for remote testing and fault diagnosis of PSTN (Public Switched Telephone Network) services, principally the CAN, CPE and the associated exchange inlet. SULTAN also supports the testing of a subset of Integrated Switched Digital Network (ISDN) lines, namely those built into PSTN nodes as part of the network switch.  These are the Basic Rate Access ISDN lines. It allows a testing officer to remotely access the customer’s service and request tests to be performed on the service to determine the condition of the line (CAN), the customer’s equipment (CPE) and the associated inlet to the Exchange. In the event of a fault condition being detected, aid the testing officer in isolating the cause of the fault and the repair area to which the fault should be directed.

3. Application Overview

3.1 History

Until the introduction of SULTAN in the early 1980's, line testing was performed only by technical personnel using test desks, hardwired electrical devices which presented analogue line test results either as tones or as voltmeter readings.  The electrical measurements made on a telephone line with a test desk often gave an unclear indication of the presence and location of a fault, resulting in many fault repair staff being incorrectly despatched.  Test desks had direct access to lines in only the local exchange area, necessitating the involvement of one local and at least one remote Tester in testing more distant lines.

With the emergence of data processing and exchange control computer systems in Telstra, it was recognised that a software controlled line testing system would offer significant advantages over the analogue system, including more accurate fault diagnosis, improved operator efficiency, the possibility of integration with related customer information systems, and much greater flexibility for the addition of new features and design changes. Thus, the Subscribers Line Test Access Network (SULTAN) system was conceived in the mid 1970's and implemented in the early 1980’s.  The minicomputers chosen originally for SULTAN were DEC PDP-11 machines running the RSX operating system.  Application software was written in the assembler language, MACRO-11.  Over the life of the SULTAN project the computer hardware and software have been replaced in several stages with more modern equivalents as necessary and as the ongoing program of maintenance and new design work permitted.

During the mid 1980's Pascal replaced assembler in the predecessor of the SULTAN Communications Controller (SCC).  By 1987, the limited capacity and downgrading of manufacturer support for the PDP-11 necessitated a minicomputer change.  The DEC MicroVAX series, running the VMS operating system was the chosen replacement for the Tester Communications Controller (TCC). Pascal code was ported across to the MicroVAX with appropriate changes for operating system and language compiler differences. The volume and complexity of application software steadily increased as a result of the expanding range of test devices with which SULTAN was required to interface and facilities which it was expected to provide.  It became apparent that the SULTAN software needed to be restructured so that each user and test technology type would be handled distinctly from others.  Additionally, object-oriented techniques through the use of the C++ programming language were adopted as a future standard to improve code maintainability. In order to overcome the hardware restrictiveness of a proprietary operating system, UNIX was chosen.

Beginning in 1990, an attempt was made to redevelop a part of the application software in C++.  The target platform was the DEC Alpha, a RISC machine, running DEC UNIX.  The redevelopment, low in priority and taking almost three years to complete, was unable to keep pace with SULTAN functionality and network architecture changes that had occurred in the meantime.  It served as a useful prototype, but was rendered obsolete and never implemented.

Due to a pressing works programme, it was not until 1996 that a proposal to completely re-architecture SULTAN was approved and development commenced.  This project necessitated full involvement of the development team.  Apart from a handful of essential functionality changes, enhancements to production software would cease until completion of the Re-architecture.  The C++ / UNIX / Alpha environment was confirmed.  The Re-Architecture was implemented in several stages, progressively introducing the XCC, SCC and ICC, whilst retiring the old platforms.

A Stage 3 re-architecture was implemented, where the existing Object Store database was replaced by an Oracle database, and some design changes were incorporated by removing ICC as a separate module, and fitting it into the SCC as a separate process, and SULTAN was ported to run on two HP RP 8400 load shared machines. 

3.2 Business Overview

SULTAN is classified as a Business Critical Application, and is an integral part of Telstra’s Service Assurance policies. 80% of the usage of SULTAN is in proactive carpet testing of customer services, using CLIQ to predict service failures.

3.3 System Overview 

SULTAN consists of a set of mid range processors running a suite of application software permitting users to request and receive information from the Telstra network of test devices.  Users request line tests and receive test results, test devices perform the line tests, and the processors direct the whole process. Multiple users can be logged into SULTAN, all performing line tests.

Several types of user and test device are supported.  Each user type has its own particular screen or data packet interface to SULTAN, whilst each test device type presents results in its own individual format.  SULTAN converts line test results to a standard format, presented to the user in a manner dependent on, and suitable to the requirements of that user type.

The SULTAN architecture is depicted below in Figure 1.  Descriptions of the SCC, XCC and X25IF platforms follow.  User types, line test devices and exchange node enquiry lines will be described in subsequent sections.

3.3.1 SCC

The SULTAN Communications Controller (SCC) contains most of the core functionality.  It provides a set of user interfaces, each dependent on user type, and controls each user login session.  It provides a set of test device interfaces, managing the allocation of test devices to users and the communication of line test requests and results.

The SCC has been developed in C++ and runs under the HP UNIX operating system on HP 8400 platform.
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Figure 1: SULTAN System Overview

3.3.2 XCC

When SULTAN was conceived, all PSTN lines in a given Full National (Telephone) Number (FNN) prefix range were physically co-located in the one exchange.  (A prefix is the first few digits of a FNN.)  Test devices were assigned on the basis of prefix range.  Data relating to the entire mapping, or translation, between FNN and test device was thus relatively low volume and was held on the predecessor of the SCC.

The adoption of digital switching technologies in the PSTN has progressively changed this situation to the point where, for several technologies, there is no relationships between prefix and test device. The consequent increase in volume of translation data and the flexibility required to switch between nodes in order to locate a given FNN necessitated a platform dedicated to translation data.  This platform is the Translation Communications Controller (XCC).

The XCC centralises the user and translation databases.  It acts as a server to the SCC, supplying it upon request with information relating to users or FNN’s.  It is given access to PSTN nodes, which hold translation information internally so that it can query them, retrieving the information, which it requires in order to complete a FNN translation.  Administration utilities have been provided for maintenance of XCC data.

Following are the main types of enquiries and responses directed to the XCC.

· Validate a userid (user identity) and password.  The XCC indicates whether the combination is valid (it matches a user database entry) or not.

· Accept a request for a specified revertive number (Section 4.2).  The XCC indicates whether the revertive number may be used (it is valid and not already in use) or not.

· Accept a translation request for a specified FNN.  If the FNN or its prefix is in a translation repository, either within the XCC or a PSTN node to which the XCC has access, the XCC returns the test device identity and associated information dependent on the node type, otherwise it indicates an error.

The XCC has been developed in C++ and runs under the HP UNIX operating system on HP 8400 platform.  It uses Oracle to manage its data repository.

3.3.3 X25IF

The X25IF is a protocol converter.  It converts Internet Protocol (IP) to X.25 and X.25 to IP.  The SCC and XCC use IP, whilst the Telstra network test devices that provide access to customer lines commonly use X.25.  All SCC and XCC communication with test devices is made through the X25IF.  If protocol conversion on a given transaction is not required, then the X25IF forwards the transaction unchanged. The X25IF replaces the ICC module, and is now integrated as a separate module into the SCC.

4. Application Architecture

4.1 Software Architecture

A high level architecture of the two main components of the SULTAN application is given in the subsequent sections. A reference is provided to any design documentation and interface documentation available for the specific functional components.

4.1.1 SCC Architecture

There are 6 major functional components to the SCC design. These are -:

· User Module

· Call Handler

· Test Technology Module

· Administration and Support Module

· CPROC Module

· X25IF Module

Figure 2 shows the relationship between each of these modules. Each functional component has its own Detailed Design Document defining its functional responsibility and the design that meets that responsibility.  For convenience the XCC was drawn on the same diagram at a lower level of detail.

Note 1: The Administration and Support module is implemented as a number of code libraries used by the on-line modules. It also includes support utilities that are run when needed. 

Note 2: As such no links are shown to the Administration and Support module, CPROC module and the X25IF module.
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Figure 2: SCC System Design

4.1.1.1 User Module

This module covers all interfaces to present and future users of the SULTAN line test facility. It is implemented as one process per user type, each using the same interface to the Call Handler module. This module is responsible for:

· Providing a man-machine interface for Tester that is technology independent,

· Providing a machine-machine interface for other computer systems such as IVRFAST, Test and Diagnostics Application (TADA) and TestBot,

· Providing a machine-machine interface for the Customer Line Insulation Quality bulk test system (CLIQ),

· Initiating line test sessions on behalf of the user. The actual line tests and sequences performed are dependent on user type, for example, Tester, Machine and CLIQ,

· Sequencing the line test request as far as is allowed by the generic user interface provided by the Call Handler module (sequences depend on user type),

· Handling an unsolicited clear down request in isolation to a translation request or test session already in progress,

· Enforcing security requirements.

4.1.1.2 Call Handler Module

This module is the central switch for the application. It provides a separation between the user session and the test session. This module is responsible for:

· Providing a generic interface for all user requests regardless of user type,
· Providing a generic interface for line test facilities regardless of test technology,
· Efficient mapping of user requests to test sessions,
· Maintaining the state of a test session,
· Controlling multiple technologies for a single test session,
· Maintaining a single registry of commands for the period of a test session in order that user commands are forwarded to the relevant test technology,
· Controlling an asynchronous clear down request in isolation to a user session translation request or test session already in progress, and
· Controlling test session interruption by higher priority user.
4.1.1.3 Test Technology Module

This module provides access to all test devices that make up the SULTAN network. It is implemented as one process per test technology. Each test technology uses the same interface to the Call Handler module. This module is responsible for:

· Providing a generic interface for line test facilities regardless of test technology,
· Handling an asynchronous clear down request in isolation to a user session,
· Communicating with the AXE MTU test device to perform line tests,
· Communicating with the SULTAN MRT test device to perform line tests.
· Communicating with the RIM CTU test device to perform line tests,
· Communicating with the System 12 LTAU test device to perform line tests,
· Communicating with the Alcatel CMUX TACC test device to perform line tests via the Alcatel XDM system,
· Providing a command set to the Call Handler based on the test technology and line type for each test session,
· Handling an unsolicited clear down request in isolation to a user session, and
· Providing a framework for the integration of new test devices into SULTAN.
4.1.1.4 X25IF Module

This module provides the communication link between the TCP/IP protocol and the X.25 protocol, to the rest of the modules in SCC. The X25IF module is responsible for

· Establishing X25 connections from SCC requests

· Transferring all X.25 data

· Supervision of X.25 calls across all X.25 cards

· Establishing links to X.25 cards

· Resetting X.25 links

The SCC sends an open request when it requires an X.25 connection. Once a connection is established the SCC sends write messages requesting data. Requested data is then sent back via read messages. When the X.25 session is no longer required, a close request is sent to the socket to close the X.25 connection.

The X.25 cards used are X.25/9000. Four cards are slotted into the HP-UX hardware. Each card has 4 ports with a total of 16 ports on the system. Currently 12 ports with 50 channels each supporting 600 virtual connections are in use. V.35 interfaces AUSTPAC or to the X.25 network, capable of speeds of up to 64 kb/s are used to transmit data. The X.25 Card allows the module to communicate with the X.25 network. The X.25 Card is identified by an interface string. Upon reception of an open request from the SCC, the ICC will select the next available X25 interface from the round robin list and check whether the X25 layer 3 protocols is up. If so, an X25 call request will be initiated and data exchange to the remote DTE will proceed. If the layer 3 protocol is not up, the ICC will mark a failure for that interface and select the next available X25 interface from the round robin list. If a configurable number of consecutive failures occur, then the interface will be automatically blocked. A new attempt to connect to an auto-blocked interface will only occur once in every configurable cycles of the round robin. The interface will then automatically unblock if the layer three check succeeds. Interfaces can be manually stopped and started using the appropriate HP X25/9000 command, namely the x25init and x25stop commands. An established X25 connection will be cleared in response to a close request from the SCC, or if a clear indication or five consecutive reset packets are received from the network.

4.1.1.5 CPROC Module

The CPROC module is responsible for managing and monitoring all SULTAN process.  CPROC takes an initialisation file, CPROC.CFG as an input file to determine the names and input parameters of processes that need to be launched. It then spawns these applications as child processes and monitors them by periodically sending an rpc poll request. If the process does not respond to polls, then the process is killed and restarted. A handler is registered within CPROC for the SIGCHILD signal so that any child process that dies can be restarted, by responding to the caught signal.  

4.1.1.6 Administration and Support Module

This module covers a number of functional areas. It is implemented as utilities that are run when needed and as code libraries supporting the functionality of the on-line modules. This module is currently responsible for:

· Logging test session information for statistics and reporting,

· Providing audit logs to meet security requirements,

· Providing an interface with FOCUS to allow alarms to be raised in the event of system failure, and
· Providing an interface with SULPERF for offline report generation.
This module was introduced in the design, with intent to provide further administration and support activities like,

· Providing and documenting a program’s process development, build and release environment,

· Monitoring internal interfaces,

· Monitoring external interfaces,

· Providing administration man-machine commands, and

· Providing application administration through web browser interface, in addition to its current responsibilities.

4.1.2 XCC Architecture
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Figure 3: Overview of the XCC System Design.

There are several major functional components to the XCC design. These are as follows:

· Databases

· Transsrv module

· Test Technology Module

· USERSRV module

· User Interface Module

· RIMDBM Server

· RIMIF Server

· CPROC

· ADMIN.

4.1.2.1 Databases

TRANSDB database

· This database will provide the nation-wide translation and line test device data. This data will be used by the translation and line test device control facilities of SULTAN.  

· This database is accessed by:

· XCC TRANSSRV server.

· XCC TRANSUISRV module

· Functions:

· Storing LTD access details.

USERDB database
· This database will provide the tester, user account and test centre data. 

· This data will be used by the user login and control facilities of SULTAN.  

· This databases is accessed by:

· XCC USERSRV server.

· XCC USERUISRV module

· Functions:

· Storing user account details.

RIMDB database

· This database will provide the RIM, Mediation Device and associated FNN translation data. 

· This data will be used by the FNN translation facilities of SULTAN, and automatically updated by the RIMDBM server. 

· This databases is accessed by:

· XCC TRANSSRV server.

· XCC RIMUISRV module.

· XCC RIMDBM server.

· Functions:

· Storing FNN, RIM and Mediation device details.

SMC database

· This database will contain all the SULTAN Message Codes.

· Functions:

· All the SULTAN Message Codes are stored in this database.

4.1.2.2 TRANSSRV server

· This server covers the central translation and line test device control facility for SULTAN. It is implemented as one XCC process with access to the TRANSDB database. 

· TRANSSRV will provide the sole translation and line test device allocation entry point for the SCC.

· This module interfaces with:

· SCC XCCIF module.

· XCC AXEIF module.

· XCC S12IF module.

· XCC CMUXIF module.

· XCC TRANSDB database.

· Functions:

· FNN translations,

· Node inquiries,

· Node inquiry connection management

· LTD allocations,

· LTD de-allocations,

· LTD blocking,

· LTD unblocking.

4.1.2.3 Test Technology Module

· The functions of the test technology module are the same as that mentioned in section 4.1.1.3 of the SCC.

4.1.2.4 USERSRV server

· This server covers the central SCC tester logon control facility for SULTAN. 

· USERSRV will provide the sole user login entry point for the SCC.

· It is implemented as one XCC process with access to the USERDB database.

· This server interfaces with:

· SCC XCCIF module.

· XCC USERDB database.

· Functions:

· Controlling user logins.

4.1.2.5 User Interface Module

· The user module consists of the three sub modules – transuisrv, rimuisrv and useruisrv.
· The CGI modules of the above functions provide a user interface into the respective databases.
· The CGI modules are implemented as CGI scripts generating HTML and JavaScript code for access by a WEB browser. 
· Functions:
· Provide a database interface for SULTAN translation user interface, SULTAN’s tester account management user interface, user administration user interface and RIMUI RIMDB administration user interface
· Provide a user interface to the respective databases. 
4.1.2.6 RIMDBM Server

· This server covers the automatic updating of the RIM database facility for SULTAN. 

· It is implemented as one process, which runs only on the XCC.

· This module interfaces with:

· XCC RIMIF module.

· XCC RIMDB database.

· Functions:

· Scheduling RIM data uploads.

· Automatically maintaining the RIM database.

4.1.2.7 RIMIF Server

· This module covers the RIM access facility for SULTAN. 

· It is implemented as one process a copy of which runs on the XCC and SCC. 

· This module interfaces with:

· XCC RIMDBM server.

· ICC system.

· Functions:

· Performing RIM data uploads.

· Maintaining the state of its communications link.

· In the SCC environment, it provides test access into the RIM CTU test device.

4.1.2.8 CPROC Module

· The functions of the CPROC Server module are the same as that mentioned in section 4.1.1.5 of the SCC.
4.1.2.9 ADMIN Module

· The Admin module of XCC is the same as the Administration and Support Module described in section 4.1.1.6
4.2 Hardware Architecture

Figure 4 shows the overall hardware architecture of the SULTAN application.
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Figure 4: SULTAN Hardware architecture

Even though the SULTAN application directly connects to the line testing units in the respective exchanges, the hardware related to the application is limited to the boundaries of the HP machines hosting the application. The SULTAN application is hosted on HP8400 machines, and any communication to the Line Test Devices is through the 4 X.25 cards, with the exception of CMUX TACC, which is through CORBA over TCP IP.

5. System Details

5.1 System Criticality

5.1.1 Business Criticality

SULTAN is used to test a subscriber line, in case of a fault condition, or proactively to ensure service assurance. SULTAN is classified as a business critical application.

5.1.2 Critical Processes

The SULTAN application has a heavily multithreaded, state machine based, event driven design, and hence is impossible to single out specific processes as critical.

5.1.3 Critical Programs

All the processes in the SULTAN application lie in the critical path, and as explained later, have a specific mechanism in place (CPROC Module) to monitor the health of the system.

5.2 Component Design

The SULTAN application has a heavily multithreaded, state machine based, event driven design. All individual components of the modules in the SULTAN architecture use some generic custom libraries for specific implementation of various interfaces, state machines, messages, threads etc. The following sections describe the component design of the SULTAN modules, and provide references to design documents and Rose class diagrams wherever applicable.

5.2.1 SCC

5.2.1.1 User Module Design

The three instances of the User Module are

· Tester module

· Machine module, and

· CLIQ module

A brief design and implementation overview of these instances, and references to their design documents and class diagrams follow.

Tester Module Design

The function of the Tester module is to receive requests (Tester access requests, FNN translation requests, LTD allocation requests and Line test requests) from a Tester, translate them into a protocol to send to the Call Handler module, and to display information obtained from the Call Handler module to the Tester. All incoming messages are handled by invoking a registered function call with RPC server. For each type of message there is registered function, which handles this particular message.  All communication with the testers is socket based, using the Telnet protocol. The architecture of the tester module is based on the concept of real time multi threaded systems, with one main thread listening for incoming tester sessions, and spawning user session threads to handle individual tester sessions. Each user session thread has a queue associated with it, and all events occurring in the main thread are passed on to the message queue of the user thread handling the tester session. The user thread encapsulates a state machine driven by events placed on its message queue.

The parameters for the operation of the tester module are defined in a configuration file ‘tester.cfg’. The testerio_main thread listens on two ports, as defined in the configuration file for incoming tester session requests. One port is used for normal Tester sessions and the other for privileged Tester sessions. When a session is established, a new UserThread is created with an associated message queue, and the socket identifier is passed to the user thread to be used for the complete period of the user session. All events that occur in the main server thread are passed to the message queue of the user thread handling the Tester session. This allows the user threads to work exclusively from their message queues. Events are either socket reads that forward the users keystrokes or RPCs made by the Call Handler.

The UserThread encapsulates an event driven state machine, and also handles the tester display. The following states are defined for the Tester thread

· TestSessionMc

· TesterLogingMc, and 

· TesterLoggedMc

The system design, interfaces and the class diagrams for the Tester module are described in the following documents.

	S. No.
	Document Title
	 Document Name

	1
	SCC Tester Module Design
	TD02_017.doc

	2
	SCC Tester Module Design
	TD02_017.MDL

	3
	SULTAN Tester Interface
	TD04_005.doc


Machine Module Design

The Machine module receives test requests from a machine user via TCP/IP sockets, uses the registered RPC calls to communicate with the Call Handler for performing the tests and obtaining the results. On receipt of a socket connection, a ‘MachineThread’ thread is spawned, which then implements a state machine, that makes generic calls to the Call handler, and provides callback functions to receive messages from CALLH. Thus the Machine Module explicitly acts and behaves both as a client and a server. The traditional RPC paradigm has thus been lost and it is better to view this module as a messaging system as far as external processes are concerned. An inactivity timeout for each thread will be created and will clear down the IP connection upon expiry. The timer will be reinitialised for each new message. A configuration file machine.cfg is read for the fault values of resistance, battery and capacitance. These values determine the error message for package tests and can be configured by the SULTAN administration. The different states implemented in the machine module are 

· WaitSocketOpen

· WaitSLOG

· WaitXCCLogon

· WaitXCCValidate

· WaitPasswordChange

· WaitXCCPasswordChange

· WaitCommand

The system design and class diagrams for the Machine module are described in the following documents.

	S. No.
	Document Title
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	1
	SCC Machine Module design
	TD02_025.doc

	2
	SCC Machine Module design
	TD02_025.MDL

	3
	SULTAN Machine Interface
	TD04_006.doc


CLIQ Module Design

The CLIQ module in SCC, which interfaces with the CLIQ-PC application, performs the following functions

· Receives test files from one or more testers

· Sequences the FNN tests and stores the results.

· Maintains files of test results.

· Responds to monitor requests from the tester by supplying data about the progress of the jobs and returning completed results files.

· Stops jobs if requested by the tester.

A CLIQ-PC client connects to the SCC via TCP/IP sockets, and is validated with a combination of hosts based authentication, and a password authentication. The TCP/IP addresses of all valid CLIQ-PC clients, and user-ids is stored in a configuration file, ‘cliq_secure_ip.cfg’, and is use for validation on a connect request. On successful validation, a Client object is created, to which a SocketReader thread is associated, and this thread reads all the messages from the CLIQ-PC client. When the SocketReader has input a complete CLIQ job (ie., the contents of a DAI file), it creates a job controller thread for that job. One SocketReader can be associated with many job controller threads in parallel, to facilitate reading multiple DAI files from a single CLIQ-PC client.

There is one Job Controller thread per CLIQ job, where a CLIQ job is the equivalent of one DAI file. The job controller thread receives a timer message indicating that a job must be processed, starting with the translation of the FNNs in the DAI file. A translation thread, created by the job controller, translates each FNN and passes it back to the controller. The Controller creates an FNN object and passes it on to the sequencer, an independent permanent thread. The sequencer performs the test, gets the results from call handler and passes them to the controller, which stores them in a disk file. Finally, the results are transmitted to CLIQPC by a transmitter thread. The allowed states are:

· Waiting to start. The job waits until the user-specified starting time.

· Translating-testing. The job is concurrently translating FNNs and running tests.

· Waiting to transmit. When all FNNs have been tested. This state is only entered if the connection to the PC has failed.

· Transmitting. When all FNNs have been tested. The results are sent to the PC.

There is one Translator thread per CLIQ job. The translator opens the FNN file, and translates each FNN, by invoking the appropriate call handler RPC calls, and terminates by sending a TRANSLATION_FINISHED message, when all FNN have been translated. It operates only on one state namely, waiting for translation.

The sequencer is a single permanent thread that handles the sequencing of FNN tests. A translated FNN, each with an associated LTD to be tested is received by the sequencer, from the job controller. The sequencer maintains two data structures, namely the LTD queue and a holding queue. Each LTD queue contains a list of FNNs, which can be tested by the same LTD, and the number of LTD queues is configurable in the file ‘cliq.cfg’. Each LTD queue is allocated to a tester thread, so the number of LTD queues is the number of FNN tests occurring in parallel. When a freshly translated FNN arrives at the sequencer, the sequencer tries to find a LTD queue with the same LTD. If found, the FNN is put on the end of the queue. If not, it is put on the holding queue.  In the course of time, each tester thread gradually pulls FNNs off its LTD queue and tests them, so the LTD queues empty. (But newly translated numbers may be arriving and filling up the LTD queues). Eventually, when the LTD queue is empty, the tester thread terminates and the sequencer receives a signal. The sequencer then looks at the current date and time, and ascertains how many LTD queues are allowed. (Each hour in the week has a configurable number associated with it). If the number of active LTD queues is less than this number, the sequencer creates a new queue as follows: It read an item off the holding queue. It determines the LTD. It then scans the entire holding queue for that LTD and creates a new LTD queue from those items. A tester thread is created and associated with the queue, and testing starts. New LTD queues are created until the maximum allowed number is reached.  If the number of LTD queues is already more than the number allowed, no new queues are started. Note that no existing queues are stopped either. Figure 5 shows the logical operation of the CLIQ module.
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Figure 5: Functional operation of CLIQ Module

There is a tester thread associated with each LTD queue. It is created by the sequencer thread. When the queue is empty, is sends a THREAD_FINISHED message to the sequencer, which terminates the tester. Its states are:

· READING_QUEUE

· WAITFOR_TECH_CONN

· WAITFOR_RESULTS_1

· WAITFOR_RESULTS_2

If an FNN test results in a cliq-fatal error, the result is marked as test-abandoned. If the cliq-fatal error indicates a fault with the line test device, all the FNNs on the queue are returned to the job controller as test-abandoned, and the thread terminates.

A transmitter thread is created by a job-controller when all FNNs in a CLIQ job have been tested and the results are on file. It terminates itself when the results have been sent back to the PC. The system design, interfaces and the class diagrams for the CLIQ module are described in the following documents.

	S. No.
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	1
	CLIQ Module Design
	TD02_029.doc

	2
	CLIQ Module Design
	TD02_029.MDL

	3
	SULTAN CLIQ Interface
	TD04_008.doc


5.2.1.2 Call Handler Module Design

The Call Handler is one of the major modules in the SCC. All communications with other modules takes place through the Call Handler. The Call Handler acts as a central switch, co-ordinating the communication between user modules on one side and the test modules on the other.

SULTAN is implemented as a multi-SCC platform. User and Test sessions typically do not scan more than one SCC. The implications are:

· Load sharing is achieved by spreading users over the SCC’s.

· The SCC modules on one SCC do not communicate with the SCC modules on another SCC. However, in the event of a higher priority user interrupting a lower priority user, the Call Handler of one SCC communicates with the XCC Interface module of the other XCC.

· The clients on Call Handler that communicate with external interfaces (e.g. TRANS on XCC) use special classes. These classes have a built in low-level PRC client called RPCWatchDog. It monitors the status of link between its parent and the server to which its parent connects. It connects to the same server as its parent and sends configurable delay pings to that server. If the server doesn’t respond, the client notifies its parent to reconnect.

The Call Handler associates a single Test session with one or more technologies. The call handler maintains state information for Test sessions and their associated technologies. The state information needs to be maintained because:

· The same or different Technology processes may manage multiple Technologies for each test.

· Controlling asynchronous cleardowns (An asynchronous cleardown happens, when the session termination is initiated from the test technology end).

· Controlling test session interruption by higher priority user.

A state machine is created and maintained for every Test session. The state machine processing does not involve any hardware dependent time-consuming operations. 
The design of the Test session is kept independent of the User session design.

A Test Session in Call Handler starts when a TestSessionOpen request is received. The information contained in this request is used by Call Handler to create a TestMachine with all its components and save it in its thread list of TestMachines.  The LTDNode vector created by the TestMachine contains at this stage information about all technologies that could participate in running the tests.  An LTD_Allocate request is created and sent to XCC.  When the response comes back, the LTDNode is adjusted to reflect only the information on the technologies allocated to participate in the test session.  Next an LTDSessionOpen is sent to all technologies and if the responses show success on all technologies, the user is informed that the system is ready to run the required tests on the required FNN.  

Closure of a Test session in Call Handler can happen for a number of reasons:

· The technology interface encounters some insurmountable problems.   In this case it sends to Call Handler an LTDUnsolicitedAbortNotification.  Call Handler closes all LTD Sessions, deallocates the LTDs and relays to the user the above message. Call Handler accepts this message in any state.

· A LTDSessionClose request comes from the user interface.  Call Handler accepts this message in any state.

· A higher priority user needs access to LTDs that are used by a current Test Session.  Call Handler receives from XCC a LTD_Release request on which it closes all LTD Sessions participating to the test send an LTD_Deallocate request to XCC and sends to the user an LTDUnsolicitedAbortNotification with the proper error code. Call Handler accepts this message in any state.

· Timeouts.  On timeouts Call Handler fails and cleanly closes the Test Session.  The only exception to this rule is a timeout on receiving a TestKey response, on which Call Handler only informs the user about the error but doesn’t close down the Test Session.  It sends to the user a generic TestKey response on which the error code is accordingly set.

The main classes in Call Handler are outlined below:

· WatchDog - This is the class responsible of relaying the admin RPC requests to the modules of Call Handler. Thus the User and Test modules of Call Handler are completely independent of one another.

· UsrMsgRelay - This class is the only part of the User messages handling module of Call Handler.  It receives requests from Users and responses from XCC.  It also implements the Focus alarm logging and HeartBeat.  These two facilities allow XCC to report on SCC health and also SCC (Callh) on XCC health.

· TestMessageDispatcher - This is the equivalent of the UsrMsgRelay for the Test module of Call Handler.  All external messages (coming in, or going out) are handled by this class. The Session identification of every message is used to identify the end user of that message.  Message coming from inside the module have a second parameter (direction) to identify the group the message is supposed to be sent to.  All messages coming into Call Handler are directed into a QThread type class, TestMsgThread, which directs it to its proper TestMachine recipient.

· TestMsgThread - As mentioned before the TestMsgThread class is responsible for sending the incoming messages to its their proper TestMachine recipients.  To accomplish this, this class holds a vector of TestMachine classes and the methods for their manipulation.  Note that being a descendant of QThread this class implements also a necessary message sequencing.

· TestSessionMachine - This is the only state machine used in Call Handler.  There is one instance for each test. The TestMsgThread passes all external events for a particular test session to the proper TestMachine in the TestMachine vector.  Note that there are no external events defined for the TestSessionMachine.  All messages coming into Call Handler are already GenericEvents.  The only events that need to be defined for this state machine are timeout events which are internal to itself.

This class implements a local KeyRepository.  This is a collection of unique keys supported for a particular Test Session.  The KeyRepository is constructed from the collection of keys supported by the participating Technologies from which the ones with the highest precedence were selected.

· LTDNode - This class is an abstraction of a technology participating in a TestSession.  It contains all necessary information and handling methods to access enquire close etc a connection with a Technology interface.  Note that multiple connections to the same Technology interface can be handled in parallel by knowing only the Session information of the Test Sessions.
A detailed design of the call handler and associated interfaces can be found in the following documents.
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	1
	SULTAN SCC Call Handler Module Design
	TD02_018.doc

	2
	SULTAN SCC Call Handler Module Design 
	TD02_018.mdl

	3
	SCC call handler module to XCC module 
	TD04_003.doc

	4
	SCC call handler to test technology module
	TD04_004.doc

	5
	SCC call handler Test Technology Module
	TD04_004.mdl

	6
	SCC user module to call handler module 
	TD04_002.doc


5.2.1.3 Test Technology Module Design

The LTD module is a multithreaded architecture with a main thread to handle communication to the client process. From the LTD module’s perspective, the client process is usually CALLH or TRANS. The CALLH process would request a test session for performing line tests. The TRANS process would use the LTD module to handle node enquiries. Separate LTD threads are used to handle communication to each of the Line Test Devices. A thread pool is maintained for the LTD threads. On receipt of a message that requires processing, a thread is sourced from the pool. On executing the required function, the thread will be returned back to the pool.

When any SULTAN process requires the services of an exchange or test technology it will initiate a session request to the LTD module using a standard RPC interface and a standard message protocol.

· The standard message protocol is defined in the document CALL Handler Module to LTD Module.

Each interface to a LTD type will run as a separate process. There will be separate processes for System 12, RIM, AXE and MRT and CMUX. The source code for each process will consist of the functionality required to support a single test technology. Each process will only be able to instantiate technology objects of a single type and will have no knowledge of other LTD types or processes. 

As stated earlier, the LTD module handles all communications to the test devices via LTD threads and communication to the client process (typically CALLH or TRANS) through function calls registered as an RPC server.

A link manager object defines the abstraction of the communications link to the device. The functions of link manager are:

· Establish the communications link with the test device.

· Monitor the status of the link.

· Manage traffic from the client to the test device and vice versa.

Communication to the link manager from the RPC server is through event messages. The source of the message could be a client process, timer expiry or a test device. The link manager state machine serves as the state machine for all event messages to and from the communications link. When a client process requests a session, the RPC server pushes the Event message into the link manager’s message queue. The link manager establishes a link to that test device in accordance to the link manager’s state machine. When the link is established, the event messages will be passed to the appropriate LTD object. After all active sessions have ended on a particular link manager, the link manager will hold the link for a configurable time period. Any new session request arriving during this time period will be assigned to the link manager and no new link setup is needed. On expiry of the timer, the link is torn down and the link manager is destroyed.

LTD threads process event messages.  When an event message arrives, a free thread is sourced from the common pool. The link manager is associated with the free thread, which proceeds to execute the messages in the link manager’s queue. When the last message is processed, the thread is returned to the pool. Thus the free thread pool expands and contracts with the load on the system.

All Test sessions to a particular test device are encapsulated by LtdSessionManager objects, which are instantiations of technology specific classes such as RIM, System 12, AXE and CMUX. LtdSessionManager is the abstract class for all technology classes. The link manager will have one or more instances of LtdSessionManager objects attached to it, although all instances must be of the same technology type. The only exception to this is the CMUX technology class. The functionality which are not technology specific  (e.g: error handling) is performed using virtual functions of the base class. The derived classes of LtdSessionManager must override technology specific functionality. The LtdSessionManager state machine drives the flow of actions on receipt of an event message.

The Link Manager has a LinkInterface object what encapsulates the interface for communicating with the device. The link interface contains the definition of interface to the ICC and other intermediate devices.

The detailed design and class diagrams for the LTD module can be found in the following documents.

	S. No.
	Document Title
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	1
	SULTAN SCC LTD Module Design
	TD02_020.doc

	2
	SULTAN SCC LTD Module Design
	TD02_020.mdl


AXE Module:

The AXE Test Technology Module is the SCC’s interface to the line test device for the AXE Switching Technology. All requests and responses to the AXE Test Technology Module 

The architecture of the AXE Technology module is an extension of the generic LTD module. The thread model and event handling are the same as in the generic LTD model. The LinkManager class in the generic LTD module is the top-level entry point for delivery of timeouts and other events. The MTP (Message Transfer Protocol) is used to communicate with the AXE switching technology. 

The AXE Test Technology Module design primarily of four classes:

· AXETechnology

· AXETestCenter

· AXERspnScreen

· AXEResponses

AXE Technology class encapsulated the AXE protocol specific functionality. It is derived from the generic LTD module. The appropriate virtual functions are overridden (typically formatting commands from the client process and parsing responses from the test device) so that both client and the test device understand the communication. The state machine is that of the generic LTD module. Additional State handling is supplied in the class AXETestCenter.

AXETestCenter manages the communication between sending commands and receiving responses from the AXE. Here it utilises a simple state propagation scheme to manage the communication.

AXERspnScreen manages the interpretation of screen responses by the AXE. 

AXEResponses converts the values as interpreted by the AXERspnScreen and converts the data to the response message classes as required by the test request.

A connection is initiated when the AXE Test Technology Module receives a test session open request. As a result of the request, the protocol is set and the connection established. On receipt of a Test Key request (request for a test to be performed), the test request is validated. On successful validation, the request is sent to the line test device. The response is received by methods in the AXETechnology class, which are checked for errors by methods in the AXETestCenter. The screen responses are interpreted by AXERspnScreen methods and AXEResponses methods return a response to the calling process.

The detailed design, class diagrams and interfaces for the AXE module can be found in the following documents.

	S. No.
	Document Title
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	1
	SULTAN SCC AXE Interface Module Design
	TD-2_036.doc

	2
	SULTAN AXE Interface
	TD04_011.doc


System12 Module:

The System 12 Test Technology module is the SCC’s interface to a System 12 exchange. It is used to carry out all of the tests on a System 12 exchange.SULTAN accesses System 12 exchanges via an X25 connection to a Man Machine Port on the System 12 exchange. This provides a teletype screen interface which accepts test commands and reports the responses. 

System 12 exchanges only handles Single Mode Test so the System 12 Test Technology Module makes no attempt to support Block or Direct Mode Tests.

The System 12 Test Technology Module reuses the generic LTD module. The generic LTD module meets the following requirements of the System12 module:

· Handling connections and disconnections

· Communication with the System 12 Node

· Thread Pool Handling

· Creation, Deletion and Delivery of events to the appropriate thread 

· Creation and Delivery of Timeouts to correct thread. (The System 12 module may modify the timeout values).

The System 12 Test Technology Module implements one class per command/response. Each command class will be responsible generating the System 12 command and parsing the response for a particular test key. New command classes could be added for any change in the System 12 Machine Interface. Further details of how the Test Key Registry is generated are in the S12 Module Design Document.

A X.25 connection is established to the System 12 exchange. Depending on whether the connection is for SULTAN tests (SCC) or for node enquiries (XCC), the LTDSessionOpenRequest is set differently. Once the connection is established, the System12 Interface class sends an X.25 break and waits for the password prompt. On successful authentication, the LTDSessionResponse is built.

On receiving an LTDTestKeyRequest, A check is made to determine whether the TestKey is valid. If the TestKey is invalid, then the appropriate error is sent back. If the TestKey is valid, then a X.25 break is sent to get a command prompt. Then the System12 Command classes are used to generate the System12 command for the test key.

On receiving a response, the type of response is determined and the appropriate actions are taken. The types of responses and the corresponding actions are detailed in the SCC_System_12_Module_Design Document. Depending on the type of responses, the appropriate action is taken.

Closing the connection to the System 12 exchange is done through the LTDSessionAbortResponse Message. If already logged on to the System12 exchange, then a X25 break is sent.

· If there is no response, sending X25 breaks continues till we get a prompt or the maximum number of retries is exceeded. On exceeding the maximum number of retries, the LTDSessionAbortResponse is sent to the CALLH/TRANS.

· If the response returns a password prompt, the logoff has happened. If it is a command prompt, then the user has to log out manually by typing Cntrl-X.

The detailed design, class diagrams and interfaces for the AXE module can be found in the following documents.
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	1
	SULTAN System 12 Module Design
	TD02_037.doc

	2
	SULTAN System 12 Module Design
	TD02_037.mdl

	3
	SULTAN System 12 Interface
	TD04_010.doc


RIM Module:

The RIM module of the SCC is used for communicating with the RIM LTD’s.  It allows the Call Handler to send LTD commands to the RIM. The RIM Module connects to the RIM LTD’s through the mediation device. The mediation device can connect up to 8 RIM’s. Figure 6 below, shows how the RIM Module fits into the architecture of the SCC. 
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Figure 6: RIM Module

The RIM Module makes use of the common components provided by the generic LTD Module. Thus functions for setting up sessions, running tests and clearing them down are provided in the base implementation. However the RIM Module needs to maintain extra state information to control the following aspects of the SCC Mediation Device R-type protocol:

· Perform retries on failed commands.

· Poll the mediation device for test result data when a test is in progress.

· Perform continuous polling for RIM status at all other times.

All the timer values are stored in the file rim.cfg.

The RIM module state machine is implemented as sub states of the LTDSessionManager state machine. The RIM module therefore consists of nested state machines. There is one sub state for each of the LTDSessionManager State Machine states except the state LTDStateIdle. 

LTDStateOpening
-
AllocatingMc

LTDStateReady
-
ReadyMc

LTDStateRunning
-
CommandMc/DbDownloaderMc

LTDStateClosing
-
DeallocatingMc

The sub machine states implement the additional set of polling and timer requirements that are imposed by interacting with the MDR using the MDR protocol.

AllocatingMc:

The connectTimer attribute is used to control connection retry. This is provided in addition to the SessionOpen Timer of the LTD Module.

ReadyMc:

The pollRxTimer is used to control poll failure retries. They are provided in addition to the SessionInactivity Timer.

CommandMc:

The cmdTimer attribute is used to control command retries. This is provided in addition to the SessionResponse Timer. This is also responsible for polling test results and hence a additional PollRxTimer is needed to control the poll failure retries.

DBDownloaderMc:

This machine is similar to the CommandMc only that it covers the FNN DB Downloader Test Key. The cmdTimer attribute is used to control retries for the CMDFNNDB test command. This machine also sends CMDFNNCONT commands to complete the retrieval of the download information. An additional continueTimer is needed to control CMDFNNCONT failure retries.

DeallocaterMc:

The DeallocaterMc is used to control test abort failures and retries.

The detailed state diagrams can be referred to in the document SCC RIM Module Design.
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	1
	SULTAN SCC RIM Module Design
	TD02_038.doc

	2
	SULTAN SCC RIM Module Design
	TD02_038.mdl

	3
	SULTAN RIM Interface
	TD04_012.doc


CMUX Module:

The SCC communicates to the CMUX test device through the CMUXIF module. It allows the CALLH to send commands to the LTD (in this case, TACC).

The communication between the Call Handler and CMUXIF Technology module is via asynchronous RPCs. The Call Handler to Technology Module interface specification describes this interface.The TACC devices are accessed via the XDM. The other technology modules like AXEIF, RIMIF etc use IP via the X25IF to communicate with the respective LTD’s. But the communication between CMUXIF and XDM is using CORBA. The block diagram is as shown below:
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Figure 7: Communication between SULTAN and CMUX

The basic high-level state processing, such as setting up a test, running a test and clearing a test is already provided for in the generic implementation of the LTD module. The XDM implementation is built on the existing LTD module to provide functionality specific to XDM. The CMUXIF module further builds on the XDM module to provide the following features:

· Specific CMUX command formatting and parsing of results.

· Provides facilities for managing the test key registry.

· Provides means for mapping the SULTAN test keys to the TACC test commands for different versions of CMUX. One SULTAN test key may map to more than one TACC line test.

Unlike the older interface modules such as RIMIF (which uses IP via the X25IF) the communication between The CORBA programmatic interface between this CMUXIF module and the device is however a generic one and is managed by the XDMIF base class procedures and the Generic LTD library which has been extended to handle CORBA connections. The XDM Library Design document describes the design of the XDMIF.

On construction of a CMUX Test Session, the global sub components (globalKeyRepository and globalCommandList) are created. Then the list of tests that can be run on the FNN is extracted. There could be a mismatch between the tests that are supported by SULTAN and the list of tests that can be done on the device. In such cases, the tests that cannot be run are reported to the Tester interface. The test key that is transmitted from the tester module is converted into parameter lists required to run the test. One test key may translate into one or more CMUX commands. However, the CORBA interface only interacts with the parent XDM Test Session class. The XDM Test session then transmits the test session to CMUX Test Session. The test results are got from the CMUX Test Session. No timers are maintained for the CMUXTestSession. The only timer is the LTDSession test key timeout. If complete sets of results are not returned, then the LTDSession test key timeout takes effect and will send a failed TestKeyResponse. Further design considerations for the CMUXIF test key and the relevant state diagrams are in the SCC_CMUX_Module_Design_Document.

	S. No.
	Document Title
	 Document Name

	1
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5.2.1.4 X25IF Module Design

The X25IF module is a multi-threaded process to allow for multi-tasking. The ICC supports multiple X.25 connections while listening for connection requests and removing session threads that are no longer in use. Figure 8 shows the main threads used in the X25IF module, and a description of each of the modules follows.
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Figure 8: X25IF Process Design

The Input Dispatcher thread manages all socket read activity, including listening for connection requests from the SCC and accepting read requests from the SCC and X.25 card. The input dispatcher thread listens on a fixed port for connection requests from the SCC. Once a connection request is received, the Input Dispatcher thread creates a Session Thread and passes the Session Thread the Socket Identifier; the thread then goes back to listening for connection requests on the Socket. A new thread is created for each connection. The input dispatcher thread also accepts read requests from the SCC and the X25 card. It will then construct an appropriate queue event for the request, place this event in the ICC session handler's message queue and then go back to listening.

The Session Thread manages and maps the connectivity between the Socket and the X.25 card. The Socket Identifier received from the Listener Thread is used to identify and communicate with the Socket for the complete period of the session. The Session Thread sleeps until messages appear on its event queue. These messages could be responses from the X25 card, out of band events from the X25 card, internal events such as timeouts or requests from the SCC. The session thread is able to write data directly to the SCC and X25 sockets but only receives data from its event queue. The Session Thread ends when the SCC requests a close and the X25 session is closed.

Out of band events such as reset, interrupt and clear indication packets will be managed by using a signal handler to catch the SIGURG signal. This handler will construct an appropriate queue event and place it in the ICC session handler's message queue. The IccSession will respond to the reception of five consecutive reset packets by clearing the virtual circuit and ending the IccSession.

The class diagrams and the state transition diagrams for the X25IF module are available in the following documents.
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5.2.1.5 CPROC Module Design

The CPROC module comprises a multithreaded architecture with a main thread to handle RPC communication to client processes, a controlling thread and a monitoring thread for each process that the controlling thread starts. The main thread begins by instantiating a CProc object and a CProcRpcServer object. The CProc object, which is a QThread, is started and the main thread loops in the CProcRpcServer's provide loop. 

The rpc server provides an external interface into CPROC, which allows a controlling application to start a particular process (startProcess), start all processes (startAllProcesses), kill a particular process (killProcess), kill all processes (killAllProcesses), get a list of active processes (getActiveProcess) and get process details. (getProcessDetails). Note that as of Sultan release 4.0.7 only the killProcess and killAllProcess functions have been implemented. 

The CProc thread begins by loading the initialisation file cproc.cfg and calling function startProcess(cproc). This looks at the [cproc] group name in the configuration file and parses process names listed in the "requires" entry. StartProcess is then called recursively for each process name in the "requires" list which instantiates a Process object for each of these processes. The environment and command line parameters for each of these processes is specified by group names in cproc.cfg. 

Each process object is a QThread that forks and execs the process as a child of CPROC on startup. Each process should then send a ready indication to CPROC to indicate that it has registered its startup() RPC and is ready to start. When all processes in CPROC's "requires" list have sent their ready indication (or, in the case where no ready indicator is sent, the ready timer has expired), a startup () rpc will be sent by the CProc object. The Process object then monitors its child by sending rpc polls at regular intervals. If a configurable number of successive polls are not answered, the child process is killed resulting in the SIGCHILD signal being sent to CPROC's installed handler. A SIGCHILD signal is also sent to CPROC, if the child dies for any reason. The SIGCHILD signal handler sends an event message to Process's message queue, which causes the process to be restarted. When the ready indication has been received from the restarted process, a startup() rpc will be sent to this process and a reconnect() rpc will be sent to all other processes in CPROC's "requires" list.

The system design and the class diagrams for the CPROC module is described in the following document.

	S. No.
	Document Title
	 Document Name

	1
	CPROC Module Design
	TD02_054.doc


5.2.1.6 FOCUS Module Design

The FOCUS module comprises a multithreaded architecture with a main thread to handle communication to the client processes/applications. The main thread waits for RPCs from its clients, and when a client initiates the specific call, the message is passed to this thread.  The information contained by the data in the RPC call is processed by this thread depending on its type.  The main thread can receive events from either the clients, or from the FOCUS event router. Given below is a list of events that can be received, and the action that is taken upon receiving them.

· FOCUS Alarm: If the RPC call received from the client is a focus alarm the thread takes the information passed as parameters by the RPC function, orders them in a structure ads the type "focus alarm event" to it and then puts in the event queue of the "Conversion and Alarm send thread". This thread wakes up, checks the type of event in its queue and for focus alarm type event it converts the information into a specific alarm, and pushes it into "Alarms deque".  An Alarm message is popped from this deque and sent over UDP to FOCUS event router.

· Debug Event: If the RPC call, received from the client is debug information, the thread adds the type “rpc debug event” to it and puts it into the event queue.  For this type of event qthread takes the string information and saves it to a file.  The name and path of the file are given by the environment variable "TRACE_LOG”. 

· Acknowledgement Event: If an acknowledge event is received from the FOCUS event router, the Alarm message sent to the FOCUS event router is saved to the local file with the additional string "Delivered OK".

· Timeout Event: If a timeout event is received the Alarm message sent to FOCUS event router is checked for the number of times it had been already sent.  If the sent count is less then five it is pushed at the front of the Alarms deque.  If the counter equals to five the Alarm message is saved to the local file with the additional string "Undelivered".

Figure 9 depicts the process model of the FOCUS module.
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Figure 9: Process Model for FOCUS Module
Besides serving SULTAN type clients the FOCUS module takes care of sending heart beats to the FOCUS event router.  For sending heart beat alarms to the FOCUS event router, a separate thread, (HeartBeat thread) is used.  This thread runs independently from all the others.  It formats specific Heart Beat alarm messages and sends them to FOCUS event router every 5 minutes.  This thread has also access to the local file where the alarms are saved, which it uses to determine if the start is a normal start or a reboot after a crash.  To determine this, the thread writes at the end of the file the string "DATE=yyyy/mm/dd, TIME=hh:mm:ss, System shut down" when the system is stopped.  If at start up the string "System shut down" is there, then it is a normal system start and the thread sends the alarm "System restart" to the event router.  If the string is not there, then it is a reboot after crash and the alarm message "System Rebooted" is sent to the event router.

The system design, interfaces and the class diagrams for the FOCUS module are described in the following documents.

	S. No.
	Document Title
	 Document Name

	1
	Administration to FOCUS module
	TD02_021.doc

	2
	FOCUS Admin Module
	TD04_014.doc


5.2.1.7 MIS Module Design

The MIS and Statistics Module comprises of a multithreaded architecture with a main thread to handle communication to the client processes/applications. When any SULTAN process/application requires the services of the Statistics Logging module it initiates an RPC call.  The Statistics Logging module waits for RPCs from its clients and when a client initiates the specific RPC, the message is transferred to the event handler thread.  The event handler thread acts as a driver for all the other threads. The event handler takes the event coverts it to a specific internal event and sends it to the appropriate handler thread. The event handler by itself handles three events, namely startup event, shutdown event and the midnight events. For all the other events the thread only takes the information passed as parameters by the RPC function and sends a message to the appropriate handler.  The message itself contains the information to be passed to the handler threads.

The other handlers that take inputs from the event handler are

· List Handler

· CLIQ Handler

· Privacy Handler

· Error Handler and

· MIS Handler

All handlers are simple threads that just receive messages from event handler and act upon.  The messages they can receive are only data and midnight events.  On data events they format and save to the specific files the received information. On midnight events they call the file manager, which in turn closes the files and generates new ones reflecting the date and the type of information contained within.

The MIS handler thread is different from the previous ones.  It acts on events received from event handler but also sends events to the list handler.  The events sent to the list handler are all common events received from event handler plus data events.  On data events the list handler formats and saves the data to the list and NICAD files.  As the information referring to one session can be received at different times and from different clients, this MIS handler thread maintains a map of open sessions with their actual data.  Whenever new information arrives the thread searches the map for the corresponding session and updates its data.  If a new session is opened in the system, a new empty session data is allocated on the map.  When a session ends it is pulled from the map, its data formatted and saved to the MIS file.  A copy is sent to the list handler thread.  In order to avoid lost sessions (started but never ended) every data session is allocated a timer, which is started when the data session is placed into the map.  If the timer goes off the session data is saved as any other ended session.

The system design, interfaces and the class diagrams for the MIS module are described in the following documents.

	S. No.
	Document Title
	 Document Name

	1
	Statistics Logging Design
	TD02_042.doc

	2
	Statistics Logging Design
	TD02_042.mdl


5.2.2 XCC

5.2.2.1 RIMDBM Module

The purpose of RIMDBM is to capture and maintain a copy of FNN data representing the current state of the RIM network .The existence of mediation device is entered manually but RimDbm maintains the existence of FNN, RIM’s and their relationship to mediation device automatically.

RimDbm polls every mediation device and checks the RIM database version field .If the field is changed the latest FNN’s from the Rim is updated into RIMDB. A single periodic timer drives the Mediation device polling function. The rimdbm conf file contains information like maximum attempts to read mediation device, rim and mediation device session timers.

The DbHandle class encapsulates all database operations. It provides a handle to the XCC RIM database. The MdSessionManager handles the RIMIF communications protocol for a single Mediation Device session. It sends requests to RIMIF and processes the responses. The Poll_Queue instance represents the list of Mediation Devices waiting to be polled. The RIM Monitor is the core of the RIMDBM process. It uses instances of PollQueue, DbHandle and MdSessionManager classes to maintain an up-to-date and coherent view of the RIM database. All handling related to the Mediation Device is delegated to the MdSessionManager.

The RimRPC server is started up and the RIM Monitor thread is started. The RIMRpc Server is responsible for receiving messages and passing them to RIMMonitor for processing. The rimdbm configuration file contains values that are used to initialise the Mediation Device State Machine (MdSession_Mc), RIM state machine (RIM_Session_Mc), RIM_Monitor and Poll_Queue. The mediation devices are loaded from the database to the Poll Queue by the loadMediationDevices method of DBHandle.

RIMDBM regularly polls every Mediation Device existing in the RIM database to determine if a RIM has changed and updates the database accordingly. A user can force a Mediation Device or RIM update. In such a case, that device will be the next one to be polled. The next device to be polled is placed at the head of the queue. So when a user forces an update, the user request is placed at the head of the poll queue.

Detailed design and class diagrams of the RIMDBM module can be found in the flowing documents.

	S. No.
	Document Title
	 Document Name

	1
	SULTAN RIMDBM Module Design
	TD02_043.doc

	2
	SULTAN RIMDBM Module Design
	TD02_043.mdl


5.2.2.2 RIMUISRV Module

The RIMUISRV module deals with processing of the UI requests for access to the RIM database. The RIMDBM process automatically updates the RIM database. But the User can also alter the RIM database by using the Web interface,

On startup, the RIMUI RPC server is initialised. When a request is to be processed, the processTCLRequest method is called. The processTCLRequest identifies the Class to which the routine is called, calls on the Class specific routine to execute the task. The main classes are Mediation Device, RIM and FNN. These classes each contain a method called <classname>UITxn() – e.g RIMUITxn,MDUITxn – that decodes what the user wants to do to the particular device and calls the appropriate routine to execute the request. Broadly the request types can be classified under the following areas:

· Queries

· Parent Query 

– Return all devices belonging to this parent.

· Wild Query 

– Return all device matching this wildcard.

· Normal Query 
– Return the device details.

· Query on Status 
– Return all devices with a particular status.

· Additions - Add device to the database with the specified details.

· Modifications - Modify device in the database with the specified details.

· Deletions - Delete device from the database with the specified details.

The reply is put in a global result buffer called sendBuffer, which holds the reply to be sent.
5.2.2.3 RIMUICGI Module

The RIMUI module provides the front end to the SULTAN administrator to modify the RIM database. Rimhome.cc is the script which provides the initial “SULTAN RIM Administration” HTML page. Its sets the cookies, if they haven’t already been set. The rest of the RIMUI CGI scripts, are written so that they can be called as a result of a submit from a page, or called specifically by an external script directly.

If sourced externally then the main method in fnnDetail, mdDetail and rimDetail programs, expect a query string containing the FNN, mediation device or RIM name, respectively as a key for performing the database query.If the main method is executed due to a submit then the query string has the value "user_submit".If the query string is user_submit then the form is parsed and the details passed on to the database server.If the query string is some other value then it contains the key for displaying all of the FNN, mediation device or RIM details, and a corresponding query is constructed to get all the details. Once the query is constructed, an RPC call is made to the RIMUISRV to actually query the database, and the results are displayed as a HTML page.

5.2.2.4 TRANSSRV Module

The main functions of TRANSSRV module is performed by a single main RPC service thread which communicates with its internal modules by Qthread messages. It also uses a Worker thread to do all the real work, a timer thread to send asynchronous messages to the worker thread, and a RIM translation thread.

The communication with the outside world is a service provided by the class MessageDispatcher.

It holds a list of SCC numbers it reads from environment. Against every SCC number it holds library RPC clients for User Responses and Requests, TestResponses and Requests. The MessageDispatcher class receives all in/out traffic and directs it to its proper outside and inside recipients. It also provides handlers for the admin startup, shutdown and reconnect and manages the internal threads by starting and stopping them.

The TransDb database classes provide translation access to the database. These define the object structure corresponding to the relation database structure. The TRANSSRV, in order to perform its main functions, uses the following sub modules.

· Translation

· Allocation, and 

· HeartBeat.

The MessageDispatcher instantiates, and registers RPC services for the following servers-:

· User Message Requests

· User Message Responses

· LTD Requests

· LTD Test Key Responses.

The MessageDispatcher also holds a map of clients for those servers. The LTD Requests client can be an AXEClient, S12Client or a CMUXClient, which will be used to do the node enquiry. 

Transsrv process receives a translateRqst_Msg from the Call Handler. The DispatchMsg function of the worker thread then examines the request and calls the translateRqst_Msg method. It extracts the session id of the Test session from the message. A check is performed against the local workQ map to determine all translations that have been undertaken till this point of time. If an entry is found then the translation is stopped. Otherwise, it adds an entry into the local workQ map using the createEntry method and constructs a new TransReply object. Then the intial database translation is started by calling the translate() method. If the translation fails, then a RIM enquiry and an XDM enquiry is conducted.

The SCC sends an LTD_allocateRqst to the Transsrv process. This message is dispatched to the Allocation module. The allocation module starts allocation using the startAllocation() method.

A check is made on the resources available to allocate. If the resources are not available, a failed allocation is returned. If the resources are available, an allocation is made in a local list of Transients. On successful allocation, the transient is removed from the list of transients. A check for free resources means checking that no resources are using the same FNN as the current allocation request. If no free resources exist, then a check is made for resources that can be overridden. If the override is successful, then the overridden user will get a release message. The higher priority user is allocated the resources of the lower priority user. The allocation of Transients is bound by the Transient timer. The timer is started when the Transient allocation happens. The expiry of this timer indicates that the Transient could not be allocated. In that case, the Allocation module just destroys the Transient and deallocates the requested resources.

For Deallocation, the SCC sends an LTD_Deallocate_Rqst to the Transsrv. The message is then passed to the Allocation module. The allocation module does a database update with the status received for every LTD id. Then the resources are freed.

HeartBeat is used to monitor the health of the SCC’s. The HeartBeat class contains a map of all the SCC clients and their current status. A TimerManager is used for timing the events. Periodically ( a time which is configurable), a burst of Heartbeat messages is sent to the SCC. If the SCC does not respond within the configurable time period, the status map is updated and actions are taken accordingly.

Detailed design and class diagrams of the TRANSSRV module can be found in the flowing documents.

	S. No.
	Document Title
	 Document Name

	1
	SULTAN XCC Translation Module Design
	TD02_040.doc

	2
	SULTAN XCC Translation Module Design
	TD02_040.mdl


5.2.2.5 TRANSUISRV Module

The TRANSUISRV module mainly comprises of 

· Transuisrv RPC Server - Contains the definitions of all the services exposed by this module

· Transuios – Handles all database related operations

· Transui – Contains server side RPC implementations for the Transuisrv service definitions

The TRANSUISRV module start off by opening a connection to the database using the TransUiOs::enterDB(). It then registers startup, reconnect and shutdown service offered by Transui. It also registers Query, Add, Modify and Delete services for all the tables in the TRANS database. The transui class provides the implementations for the registered RPC services. It makes calls to the transuios static methods, to perform the actual operations on the tables.

5.2.2.6 TRANSUICGI Module

This design is similar to RIMUI CGI with scripts for respective functions like list, frame, detail and query for each of the tables.These scripts generate HTML for the web interface with the results of the database query.

5.2.2.7 USERSRV Module

The USERSRV process registers a set of RPC methods, which listen endlessly for a standard set of registered RPC requests from the Call Handler, and respond with a suitable response message. The seven types of requests that the USERSRV process can receive from a Call Handler are -:

· UserSrvMsgTypeLoginRqst

· UserSrvMsgTypeLogoutRqst

· UserSrvMsgTypeGetRevertiveNbrRqst

· UserSrvMsgTypeChangeUserPasswordRqst

· UserSrvMsgTypeUsersLoggedOnRqst

· UserSrvMsgTypeRevertiveNbrsInUseRqst

· UserSrvMsgTypeChngAccountDefaultRqst

· UserSrvMsgTypeDisplayAccountDefaultRqst

Each request has an associated request handler, and a response type that the Call Handler will receive. All the request handlers derive from a common base class, UserSrvMsg, and each of them individually implement the processMsg method, which processes the request.

The processMsg method, validates the data in the request, performs any required database operation, and sends the response back to the Call Handler.

5.2.2.8 USERUISRV MODULE

The USERUISRV module comprises of JSPs running on a Tomcat application server, which provide the web interface, and call backend JAVA classes, which provide connectivity to the database, using JDBC drivers, and performs database operations. Usermainmenu.pl, a perl script provides the first HTML page, and from then on, depending on the user navigation, corresponding JSPs are called. Sultan.properties contains a list of configurations like the JDBC driver, database URL, username/password etc., which are loaded at the application startup.
5.3 System Interfaces

The Interfaces in SULTAN can broadly be classified into two: External and Internal. The external interfaces are the ones that are used to interact with systems outside SULTAN. The internal interfaces are the ones that are used to communicate between the various modules of SULTAN. The table below lists all the interfaces and their types.

	Total Number of Interfaces
	14

	S. No
	Interfaced Application/System
	Description
	Direction of data flow (From/To)
	Type of interface
	Documentation

	EXTERNAL INTERFACES

	1
	Tester to SCC
	The interface defines the interaction between the Tester to SCC Call Handler Module.
	Bi-directional
	Telnet, Port 2000, 4000
	SULTAN_ID_Tester_SCC_User_Module_TD04_005.doc

	2
	CLIQ to SCC User Module
	The interface defines the interaction between CLIQ and the SCC User Module.
	Bi-directional
	Socket, Port 5335
	SULTAN_ID_CLIQ_SCC_User_Module_td04_008.doc



	3
	Machine to SCC User Module
	The interface defines the interaction between the Machine and the SCC User Module.
	Bi-directional
	Socket, Port 7000
	SULTAN_ID_Machine_SCC_User_Module_td04_006.doc

	4
	XDM to SCC Test Technology Module
	The interface defines the interaction between the XDM and the Test Technology Module.
	Bi-directional
	CORBA
	SULTAN_ID_SCC_ADM_td04_024.doc

	5
	SCC to AXE Exchange.
	The interface defines the interaction between the SCC Test Technology Module and the AXE exchange.
	Bi-directional
	MTP over X.25
	SULTAN_ID_SCC_Axe_Module_AXE_Exchange_td04_011.doc

	6
	SCC to CMUX Module 
	The interface defines the interaction between the SCC and the CMUX test device.
	Bi-directional
	CORBA
	SULTAN_ID_SCC_CMUX_Module_CMUX_td04_028.doc

	7
	SCC to RIM 
	The interface defines the interaction between the SCC and the RIM Module.
	Bi-directional
	X.25
	SULTAN_ID_SCC_RIM_Module_RIM_td04_012.doc

	8
	SCC to System 12 Exchange
	The interface defines the interaction between the SCC and the System 12 Module.
	Bi-directional
	X.25
	SULTAN_ID_SCC_System12_Module_System12_Exchange_td04_010.doc

	9
	Focus to SCC
	The interface defines the interaction between the SCC and FOCUS.
	From the SCC to FOCUS.
	RPC
	SULTAN_ID_SCC_Admin_Module_Focus_TD04_014.doc

	10
	SULPERF to SCC
	The interface defines the interaction between SULPERF and the SCC.
	From the SCC to SULPERF
	FTP
	SULTAN_ID_SCC_Admin_Module_MIS_td04_015.doc

	11
	NICAD to SCC
	The interface defines the interaction between NICAD and the SCC
	From the SCC to NICAD
	FTP
	None available

	12
	SULOPS to SULTAN
	The interaction between SULOPS and SULTAN
	From SULTAN to SULOPS
	FTP
	None available

	INTERNAL INTERFACES

	11
	SCC to Call Handler Module
	The interface defines the interaction between the User module and the SCC Call Handler Module.
	Bi-directional
	RPC
	SULTAN_ID_SCC_User_Call_Handler_Module_TD04_002.doc

	12
	SCC to XCC
	The interface defines the interaction between the SCC and the XCC Modules.
	Bi-directional
	RPC
	SULTAN_ID_SCC_Call_Handler_ XCC_ Module_TD04_003.doc

	13
	SCC Call Handler to SCC Test Technology Module
	The interface defines the interaction between the SCC Call Handler and the SCC Test Technology Module
	Bi-directional
	RPC
	SULTAN_ID_SCC_Call_Handler_Test_Technology_Module_td04_004.doc

	14
	SCC to X25IF
	The interface defines the interaction between the SCC and the X25IF
	Bi-directional
	RPC
	SULTAN_ID_SCC_ICC_Modules_TD04_019.doc


5.4 Scenarios

The SULTAN system interfaces with the user module on one side and the test technology module on the other side. The User module has three kinds of users: Tester, Machine and CLIQ. The Test technology devices are of four kinds: AXE Exchanges, System 12 Exchanges, RIM, CMUX. Consequently, the scenarios could entail any of the user devices interacting with any of the test technology devices. The scenario considered here is that of a tester accessing a test device on the AXE Exchange.

· When the tester logs in, he is presented with a login screen, wherein he has to enter his user name and password. 

· The information passes through the User Module to the Call Handler. The Call Handler then checks up with the XCC database to see if the User ID and the password is valid. 

· On a valid logon, the user is presented with the testing screen asking the number to be tested. When the FNN is entered, the information is sent to the XCC through the Call Handler. 

· The XCC looks up the FNN in its database and determines whether the tester is authorised to test the FNN or not. 

· If the FNN is valid and the tester is authorised to test it, the XCC performs a Node Enquiry to determine the Line Test Device to which the FNN is connected. 

· The LTD is then allocated for the Test session. This information is passed to the Call Handler, which in turn uses the appropriate Test Technology Module to set up a connection to the Line Test Device. 

· On receiving a successful response from the LTD, the connection is set up between the tester and the LTD. 

· The tester is now free to run the all the valid tests on the LTD. 

· When the tester session ends, the connection between the tester and LTD is torn down. 

· The Call Handler communicates with the XCC and the LTD is deallocated.

The detailed flow diagram and explanations of associated terms can be found in the document TesterSessionScenario.pdf, embedded below.


[image: image2.wmf]TesterSessionScenario.pdf


5.5 User Interfaces

SULTAN provides three types of user interfaces,

· Tester Interface through the VT100 terminal

· CLIQPC Interface through CLIQPC application

· Admin Interface through the web browser

5.5.1 Tester Interface

A tester logs into SULTAN through a telnet session to port 2000 (for a normal user), or port 4000 (for secure user). An initial login display for a SULTAN system Tester shall consist of the SULTAN system banner followed by the User ID and Password prompt. An example initial login display format is shown in Figure 10: Tester login screen below:

[image: image23.wmf]
       -----------------------------------------------------------------------------

                    Telstra Corporation Limited   (A.C.N.  051 775 556)

                        ------------------------------

                          S U L T A N    S Y S T E M

                        ------------------------------


Please Note::

         - Access to this system is limited to authorised users only.

         - Unauthorised users may be subject to prosecution under

             the Crimes Act or State legislation.

         - All access to CUSTOMER Services must be in accordance with

             Privacy Laws.

                          <Version Information>      <Host Information>

-----------------------------------------------------------------------------

userid ? a123456

password ? ******

number to be tested? 

Figure 10: Tester login screen

The tester logs in by supplying a valid userid and password, and if required a revertive call number. If the user successfully logs in, he will be provided with a prompt to enter the number to be tested, which is the start of the test session. There are three different modes of displaying test results at the Tester interface:

· Single Mode – The test results are presented as discrete values.

· Block Mode – The test result is a decay curve of twenty readings taken over a period of one second.

· Direct Mode – The test result is a bar graph whose length may change up to five times per second, simulating an analogue meter display.

The successive stages followed by a tester during the course of the session are:

· Tester Login

· Session Configuration displays

· Test Number Entry

· Test Session Start-up

· Test Request Entry

· Test Termination

A detailed description of the Tester interface and the screens can be found in the following document. The latest version of this document, and the screen changes from the last release of SULTAN, can be found at http://www.in.telstra.com.au/ism/sultan/index.asp 

	S. No.
	Document Title

	1
	SULTAN Manual for Testers


5.5.2 CLIQPC Interface

CLIQPC is a client application that interfaces with SULTAN to perform bulk line testing. Since CLIQPC application by itself does not do any processing, but instead only submits the series of tests to be performed, and reads the results from SULTAN, CLIQPC can be considered to be an user interface for SULTAN. A detailed description of the working of CLIQPC and the screen shots can be found in the following documents. The latest version of the CLIQPC manual can be found at http://www.in.telstra.com.au/ism/sultan/index.asp .

	S. No.
	Document Title

	1
	System Appreciation – CLIQ PC

	2
	CLIQPC – Version 3.3.0 User Manual


5.5.3 Administration Interface

The Administration interface is accessed through a web browser, and it provides a valid SULTAN administrator with the ability to maintain the XCC database. This interface can be accessed at http://suleprod.in.telstra.com.au . This web interface provides the user with options to add, query and modify the USER, TRANS and RIM databases. The hierarchy of screens a user is presented with upon choosing different options for the three databases is shown below in Figure 11, 12 and 13.
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Figure 11: RIM Administration
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Figure 12: User Security Administration
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Figure 13: Translation Administration

5.6 System Dependencies

The following table summarizes the dependencies of/on the SULTAN application.

	Interface Type
	Sub Type
	Applications
	Communications Mode

	User
	Tester
	Testers & FAST
	VT100 screens on TCP/IP over CDNB

	
	Machine
	VPCC, TADA, DayROLF, TestBot
	Formatted text socket messages on TCP/IP over CDNB

	
	CLIQ
	CLIQPC
	Socket data on TCP/IP over CDNB

	Admin
	SULPERF
	SULPERF
	FTP on TCP/IP over CDNB

	
	NICAD
	NICAD
	FTP on TCP/IP over CDNB

	
	FOCUS
	FOCUS
	Formatted text socket messages on UDP/IP over CDNB

	
	Operations Database Administration
	User Security, RIM DBM, FNN Translation, OT Prefix
	HTML on HTTP/TCP/IP over CDNB

	Technology
	AXE (Node & MTU)
	AXE
	Man machine commands on X25 with MTP over DCN

	
	S12 (Node & LTAU)
	N/A
	Man machine commands on X25 over DCN

	
	MRT
	N/A
	Binary protocol on X25 over DCN & asynchronous modem pool

	
	RIM (CTU)
	N/A
	Binary protocol on X25 over DCN

	
	XDM/CMUX
	N/A
	Corba to XDM and formatted strings to CMUX


5.7 System Security

Security features for the SULTAN application are inbuilt into the system. All the interfaces that SULTAN exposes to the external world, are subject to Telstra Privacy Policy and IT Security Policy, and implement authentication and authorization mechanisms. 

The tester interface has both password-based authentication and a client IP based authentication. Testers who have not been assigned a userid are not allowed to login without entering a userid and password. Also if three invalid passwords are entered consecutively, then the userid is revoked. SULTAN also doesn't allow multiple login sessions, and a login attempt fails if the userid is already in use. The revertive number is also tied to the login session, and login fails if the revertive number is already in use. The connection will be cleared down if three invalid revertive call numbers are entered consecutively. A user also has an inactivity timeout, test center, access days and access times associated and enforced with a login session.

The CLIQ interface and the machine interface are authenticated based on client IP, and user id. The cliq_secure_ip and machine_secure_ip, configuration files control the access to these interfaces.

The XCC database administration is done through the web interface, and has a password based authentication mechanism

5.8 System Build & Install

SULTAN build and installation is done from the UNIX command prompt using ‘make’ files and shell scripts. The source code repository is version controlled and managed in PVCS.

5.8.1 Build Procedure

The high level steps involved in building any version of SULTAN are as follows.

· Build processor preparation – The default account on the development machine used for building the application is ‘builder’. The preparation for the build involves, creating a version directory and setting the version environment variable.

· Source Checkout – Using the PVCS client tool, or from command line the required version of files are tagged and checked out into the version directory created in the previous step.

· System Build – The ‘make’ command from the top-level directory, builds the SULTAN application.

· Create release files – The ‘make release’ command creates the following release files.

· scc.v<version no>.tar.gz

· xcc.v<version no>.tar.gz

· radmin.v<version no>.tar.gz

· support_docs.v<version no>.tar.gz

The PVCS client UI or commands can be used to promote release versions to test or production statuses. Detailed steps involved in the build process are described in the following document.

	S. No.
	Document Title
	 Document Name

	1
	SULTAN Build Procedure
	UD06_022.doc


5.8.2 Installation

The complete SULTAN application installation involves two separate activities, the SCC installation and the XCC installation. Both the SCC and XCC deployments are available as zipped archive files (which are named as scc.v<version no>.tar.gz and xcc.v<version no>.tar.gz). The common installation process for both SCC and the main XCC system is as follows.

· Stop the current SCC/XCC running on the processor.

· Unzip and untar the deployment archive.

· Run the install_scc/install_xcc script in the scripts directory for the installation.

· Install patches, if any as described in the next section.

· Start the SCC/XCC process, and perform sanity checks.

The SCC/XCC installation can be backed out to the previously installed release at any time. The XCC installation will have to be performed on the standby XCC processor, and it will follow the same steps as described above, with an addition configuration change to disable RIM uploads. Detailed steps involved in the installation process are available in the following documents.

	S. No.
	Document Title
	 Document Name

	1
	SCC Installation Procedure
	UD06_010.doc

	2
	XCC Installation Procedure
	UD06_011.doc


5.8.3 Patch Installation

The patches for SULTAN are also zipped archive files. The basic steps involved in the patch installation process, common to SCC and XCC are as follows.

· Stop SCC/XCC.

· Back up the files that are going to be patched.

· Unzip and untar the patch archive.

· Start the SCC/XCC

Back out from an applied patch can be done by replacing the patched files, with the backed-up copies of those files. Step by step procedure for patch installation is available in the following document.

	S. No.
	Document Title
	 Document Name

	1
	SCC XCC Patch Installation Procedure
	UD06_015.doc


5.9 Configuration Files

This section gives brief descriptions of the various SULTAN configuration files and their locations. SULTAN application comes with version independent configuration files, and version dependant configuration files, for both SCC and XCC.

5.9.1 SCC configuration files

The SCC configuration files exist in three locations.

· CORBA related version independent configuration files

· Non-CORBA version independent configuration files, and

· Version dependant configuration files

CORBA related version independent configuration files

The location of the CORBA related configuration files is /opt/iona/config, and is retained across the installation of the SCC system. A brief description of the files is given below.

· ErrorMsgs: This file contains a list of Error codes and their description

· common.cfg: This file contains various Orbix daemon details like the port number where the Orbix daemon runs, starting port number for daemon run serves, path to the implementation directory etc.

· iona.cfg: This file specifies the directory where the configuration files exist.

· orbix3.cfg: This file contains the full path name of the error messages, and the maximum number of attempts to connect.

· orbixnames3.cfg: This file specifies the Orbix installation path, the hostname and other details specifying the usage of naming service.

Non-CORBA related version independent configuration files

The location of all non-CORBA related version independent configuration files is /usr/users/scc/local/. The SULTAN operations staffs maintain the information in these configuration files.

· cliq_secure_ip.cfg: This file contains the list of valid CLIQ-PC client IPs and usernames.

· machine_secure_ip.cfg: This file contains the list of valid IPs from where the SCC can be accessed.

· release.cfg: This file contains release specific information to be updated for each release on each processor. It generally has the SULTAN wide release number displayed to users.

· prompt.cfg: This file contains the prompt to be displayed when a tester logs into SCC.

· motd.txt: This is the Message of the day file, which contains information to be displayed to testers when they log on to SULTAN.

· eotd.txt: This is the End of the day file, which contains information to be displayed to Testers when the SCC is performing a controlled shutdown

Version dependant configuration files

The version dependant configuration files are found in the conf directory of each version, and it is defined in the system wide environment variable, $scc_conf. A brief description of the files is given below. 

· axeif.cfg: This file contains the various timer values for the AXEIF process specific configuration.

· axeif-xcc.cfg: This file contains the various timer values for the XCC AXEIF process specific configuration. The only difference is that this file does not have a MonitorTimeout value, as there is no two way communication between the XCC and AXE.

· callh.cfg: This file contains the various timer values for the Call Handler process.

· cliq.cfg: This file contains the various timer values, the listening port number, number of parallel LTD queues etc for the CLIQ process.

· cmuxif.cfg: This file contains the various timer values, and CORBA related settings for the CMUXIF process specific configuration.

· cmux_tests.cfg: This file contains the code to map SULTAN test keys to CMUX specific commands.

· cproc_scc.cfg: This is the configuration file for the CPROC process monitor. It contains a list of processes to start and maintain, their dependencies, the command to start these processes, the RPC server information, and any other environment settings to start the SCC

· cproc_icc.cfg: This is the configuration file for the CPROC process monitor. It contains a list of processes to start and maintain, their dependencies, the command to start these processes, the RPC server information, and any other environment settings to start the ICC

· key_codes.cfg: This file contains the key values for the various tests. This file is automatically generated by genKeyCodes.pl, as a part of the build process.

· machine.cfg: This file contains the port at which the machine interface listens for incoming connection, various timer values and fault values for the machine interface.

· mrtif.cfg: This file contains the various timer values for the MRTIF process specific configuration.

· msg_conversion.cfg: This file is a copy of ‘test_defs.h’ and should not be changed in any way. It contains the base declarations for the enums of keyRequests and keyResponses.

· rim_codes.cfg: This file contains the Alcatel RIM code used to request a specific line test. It contains the link between internally held SULTAN test names and the test codes used by the RIM CTU line test device.

· rim_test_steps.cfg: This file contains the relationship between SULTAN test requests and the sequence of tests required by the RIM CTU to return the combined results.

· rim_special_keys.cfg: This file contains a list of pseudo test keys used by RIMIF. They are valid test keys for use by RIMIF, but not available to the user interface.

· rimif.cfg: This file contains the various timer values for the RIMIF process specific configuration.

· s12if.cfg: This file contains the various timer values for the S12IF process specific configuration.

· s12if.cfg: This file contains the various timer values for the XCC S12IF process specific configuration. The only difference is that this file does not have a MonitorTimeout value, as there is no two way communication between the XCC and S12.

· smc.pool: This file is a list of the SULTAN message codes, and is generated automatically during the build time.

· tester.cfg: This file contains the port at which the tester interface listens for incoming connection, various timer values and monitoring limits for the tester interface.

· X25if.cfg: This file lists all the X.25 interfaces available, and their statuses.

5.9.2 XCC configuration files

The XCC configuration files exist in 3 locations

· CORBA related version independent configuration files

· Version dependent UI configuration files, and

· Version dependant general configuration files

CORBA related version independent configuration files

The CORBA related version independent configuration files are common to both SCC and XCC. Please refer the section on 5.9.1.

Version dependent UI configuration files

The version dependant UI configuration files are found in $xcc_version/trans_cgi/ and $xcc_version/rim_cgi/ directories. A copy of these configuration files is also updated in the $xcc_version/conf/ directory for consistency.

· rimui.cfg: This file contains the RPC configurations for the RIMUI CGI programs.

· transui.cfg: This file contains the RPC configurations for the TRANSUI CGI programs.

Version dependant general configuration files

The general configuration files are found in $xcc_version/conf/ directory, and most of them are the same as the SCC configuration files. The files that are specific to XCC, are described below. Please refer to the 5.9.1 for the rest.

· cproc.cfg: This is the configuration file for the CPROC process monitor. It contains a list of processes to start and maintain, their dependencies, the command to start these processes, the RPC server information, and any other environment settings to start the XCC

· transsrv.cfg: This file holds the configurable constants for the TRANSLATION HEART BEAT and ALLOCATION modules of XCC

· transuisrv.cfg: This file holds configurable constants (MaxFaultyAccess and RetryTimeInterval) for LTD retry 

Further details on the contents and syntax of the configuration files can be found in the following documents.

	S. No.
	Document Title
	 Document Name

	1
	SCC Release Notes
	UD06_002.doc

	2
	XCC Release Notes
	UD06_003.doc


5.10 Miscellaneous Scripts

This section describes the function of the various discrete scripts that are either run periodically, or run as per need. The scripts relating to the SCC can be found in /usr/users/scc/$scc_version/scripts, and the ones relating to XCC can be found in /usr/users/xcc/$xcc_version/scripts. 

5.10.1 SCC Scripts

	S.No
	Script Name
	Script Type
	Function

	1
	bounce_scc
	UNIX Shell Script
	Restarts SCC

	2
	cliq_all
	Perl Script
	This script is used to obtain information on CLIQ jobs running in various SCCs. It requires Net::Telnet module of CPAN to be installed, and the script cliq_jobs to be available in the same directory, or in the PATH. It logs on to all the SCC hosts mentioned in the cliq_all.cfg file, and runs the cliq_jobs script remotely, and produce the output

	3
	cliq_jobs
	Perl Script
	This script gives a list of the cliq jobs, sorted by userID, or descending order of biggest number of FNNs in a job, or by most recent submission

	4
	cliq_stats
	Perl Script
	This perl script, when run, must be executed by the scc user and have the relevant $scc_audit path set up. The script changes into the audit directory and get the current cliq<date>.log file and performs the following statistics on it.

Gives a list of the users logged.

Gives a list of the jobs each user has submitted.

Number of jobs completed, and remaining.

Gets the number of jobs done.



	5
	ftp.sh
	UNIX Shell Script
	This shell script performs automatic ftp based on input parameters. Currently it is used only for transferring logs to NICAD.

	6
	install_scc
	UNIX Shell Script
	Install script for SCC

	7
	nicad.pl
	Perl Script
	This script reads the NICAD log file and writes the previous hours data to 2 new files according to State and then transfers these 2 state base files via FTP to the NICAD servers. FTP failures are retried 5 times straight away. This handles short outages on the NICAD servers. If it still fails then the previous hours NICAD data is backedup into a file. Each time a file is FTPed to a NICAD host, all of the backups for the host are consolidated into the same ftp file. If the FTP succeeds then all of the backup for the host is deleted.

	8
	purgeAuditFiles
	UNIX Shell Script
	This shell script purges files in /usr/users/scc/<version>/logs/audit that are more than 14 days old.

	9
	purgeTraceFiles
	UNIX Shell Script
	Purges files in /usr/users/scc/<version>/logs/trance that are more than 30 days old

	10
	scc_crontab
	UNIX file
	Schedules nicad.pl, purgeAuditFiles and purgeTraceFiles to run in periodic intervals.

	11
	scc_env
	UNIX Shell Script
	Establishes the environment for the SCC administrator session by defining enviroment variables and their values. Refer section 7.3.6 for sample values of environment variables.

	12
	scc_env-dev
	UNIX Shell Script
	Establishes the environment for the SCC administrator session in development.

	13
	scc_env-prod
	UNIX Shell Script
	Establishes the environment for the SCC administrator session in production.

	14
	scc_env-tst
	UNIX Shell Script
	Establishes the environment for the SCC administrator session in testing.

	15
	scc_version
	UNIX file
	Contains the version of SCC. It is automatically generated by the scc_install script

	16
	set_scc_no
	UNIX Shell Script
	This script sets the SCC Number based on the hostname. 

	17
	spawn
	UNIX Shell Script
	This script executes any process after setting the SULTAN environment variables. 

	18
	start_scc
	UNIX Shell Script
	Starts the SCC

	19
	stop_scc
	UNIX Shell Script
	Stops the SCC

	20
	start_icc
	UNIX Shell Script
	Starts the ICC

	21
	stop_icc
	UNIX Shell Script
	Stops the ICC

	22
	update_release
	Perl Script
	This script requires Net::Telnet CPAN module. It logs on to all the SCC hosts specified in the update_release.cfg, and sets a new release number.


5.10.2 XCC Scripts

	S.No
	Script Name
	Script Type
	Function

	1
	bounce_scc
	UNIX Shell Script
	Restarts XCC

	2
	check_users
	UNIX Shell Script
	Uses df command to check that the users_domain#users file system has capacity over 90%

	3
	check_usr
	UNIX Shell Script
	Uses df command to check that the usr_domain#usr file system has capacity over 95%

	4
	convertTransData.pl
	Perl Script
	Converts TCC data in the format as per version 8.5.4 release 00 into Intermediate data files.

	5
	crontab.prod
	UNIX File
	Schedules user_db_backup, trans_db_backup, rim_db_backup, exportRimDb, purgeUserAccounts, rimDateCheck, purgeTraceFiles and purgeAuditFiles to run at periodic intervals

	6
	crontab.tst
	UNIX File
	Schedules user_db_backup, trans_db_backup, rim_db_backup, exportRimDb, purgeUserAccounts, rimDateCheck, purgeTraceFiles and purgeAuditFiles to run at periodic intervals

	7
	crontabSultanMaster
	UNIX File
	Schedules xcc_db_backup, purgeUserAccounts, rimDateCheck, purgeTraceFiles and purgeAuditFiles to run at periodic intervals

	8
	exportRimDb
	UNIX Shell Script
	This script exports the RIM database into a text file.

	9
	exportTransDb.pl
	Perl Script
	CGI script to export TRANS database into Intermediate files.

	10
	importTransData.pl
	Perl Script
	This script imports the intermediate files into TRANS DB.

	11
	install_xcc
	UNIX Shell Script
	Install script for XCC.

	12
	moveUserAccessLogs
	UNIX Shell Script
	This scripts moves the User Logon Access logs to the shared disk so that they are backed up.

	13
	ot_db_backup
	UNIX Shell Script
	Database backup

	14
	purgeAuditFiles
	UNIX Shell Script
	This scripts deletes old audit files.

	15
	purgeTraceFiles
	UNIX Shell Script
	This scripts deletes old trace files.

	16
	purgeUserAccounts
	UNIX Shell Script
	This scripts purge the user accounts that haven't logged in for an extended period.

	17
	rhosts_for_sultan6
	UNIX File
	This .rhosts file is to allow access to the xcc account from the other production machines network database backup.

	18
	rimDateCheck
	UNIX Shell Script
	This script decommissions RIMs that have been uncontactable for the last 5 days and delete their FNNS.

	19
	rim_db_backup
	UNIX Shell Script
	This scripts backs up the XCC RIM database.

	20
	set_scc_no
	UNIX Shell Script
	This script sets the SCC Number based on the hostname. 

	21
	start_xcc
	UNIX Shell Script
	Starts XCC

	22
	stop_xcc
	UNIX Shell Script
	Stops XCC

	23
	trans_db_backup
	UNIX Shell Script
	This script backs up the XCC TRANS database.

	24
	user_db_backup
	UNIX Shell Script
	This script backs up the XCC USER database.

	25
	xcc_db_backup
	UNIX Shell Script
	This script exports the XCC database to CSV format, tarring and zipping the export files in the process, for backing up into the standby database, and for transfer through Dataguard.

	26
	xcc_dbhostname
	UNIX Shell Script
	This script defines the Oracle SIDs based on the SULTAN hostname.

	27
	xcc_dbhostname.sultan6_master
	UNIX Shell Script
	Defines the hostname for XCC master

	28
	xcc_env
	UNIX Shell Script
	Establishes the environment for the XCC administrator session.

	29
	xcc_reload
	UNIX Shell Script
	Reloads XCC database

	30
	xcc_sultan6_master
	UNIX Shell Script
	This script make the current processor the master XCC

	31
	xcc_sultan6_slave
	UNIX Shell Script
	This script make the current processor the slave XCC

	32
	xcc_version
	UNIX File
	Defines the XCC version number running in this system.


5.11 Audit and Trace Logs

SULTAN generates two kinds of log files, and they are found in four locations across the system. All log files generated by SULTAN are text files, and contain one record per line. The names of these files reflect the information they contain and the date when they were generated. Older files are deleted by scripts running as cron jobs. Given below is a list of the various log files and their classification. 

· Trace Logs – Logs that provide debug statements to facilitate tracing the flow of control in the system

· /usr/users/scc/<version>/logs/trace

· Trace logs are generated by the FOCUS module and the naming convention is ‘trace<DDMMMYYYY>.log’.

· SCC logs are written by the SCC threads, and the naming convention is ‘scc.<YYYYMMDD>.log’.

· ICC logs are written by the ICC threads, and the naming convention is ‘icc.<YYYYMMDD>.log’.

· /usr/users/xcc/<version>/logs/trace

· XCC logs are written by the XCC threads, and the naming convention is ‘xcc.<YYYYMMDD>.log’

· Audit Logs – Logs that provide data for system audit, performance, statistics and privacy information.

· /usr/users/scc/<version>/logs/audit

· CLIQ logs contain information like the CLIQ user name, number of jobs submitted, number of FNNs per job, and their individual statuses. 

· Error logs contain error messages generated by different modules of the application, and contains user test session, the process name and a brief description of the error.

· FOCUS logs contain the list of undelivered alarms by default. Logging of delivered alarms is configurable.

· List logs are a subset of MIS logs, and contain one line of text information about one user test session.

· MIS logs contain detailed information about a test session, and is used by SULPERF to generate performance statistics of SULTAN.

· NICAD logs are a subset of MIS logs, and contain information about the exchanges and Line interfaces used for evert test session.

· Privacy logs contain details about the monitoring tests performed.

· Test logs 

· X25IF logs 

· /usr/users/xcc/<version>/logs/audit

· .ara logs 

· .aua logs 

· .aus logs 

The following documents discuss in detail, the format and contents of the log files.

	S. No.
	Document Title
	 Document Name

	1
	Statistics Logging Design
	TD02_042.doc

	2
	SCC MIS Interface
	TD04_015.doc


5.12 Code Inventory
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Figure 14 : Code structure

6. Database

6.1 Physical data model

The Oracle database version used is 9.2.0.1. Given below are some of the properties of the physical layout of the database.

Database Instance Name: SULT

Maximum number of instances: 1

Maximum number of Log files: 16

Character Set: US7ASCII

Data File: /ora/data/sy817/sult/sult.dbf

Rollback segment: RBS0

Rollback segment size: INITIAL 16K NEXT 16K MINEXTENTS 2 MAXEXTENTS 20

Rollback segment data file: /ora/data/rb817/sult/sult01.dbf

Temporary Table space : TEMP

Temp tablespace size: 200M

Temp data file : /ora/data/tm817/sult/sult01.dbf

RIM tablespace: sult_rim

RIM datafile: /ora/data/da817/sult/sult_rim.dbf

SMC tablespace: sult_smc

SMC datafile: /ora/data/da817/sult/sult_smc.dbf

TRANS tablespace: sult_trans

TRANS datafile: /ora/data/da817/sult/sult_trans.dbf

USER tablespace: sult_user

USER datafile: /ora/data/da817/sult/sult_user.dbf

INDEX tablespace: sult_idx

INDEX datafile: /ora/data/ix817/sult/sult_idx.dbf 

6.2 Data definitions

6.2.1 USERDB database 

The purpose of USER database is to store user account details. It maintains list of all users user accounts ,user groups, test centers ,test seats and equipment details. It is used by the “usersrv” process for user login and “useruisrv” module and “userui” webscripts by operations personal. Figure 15 shows the ER diagram of the USER database.


Figure 15: ER Diagram of USER Database

· The equipment table stores hardware equipment details of the SCC and their last user login date and time.

· The person table maintains details of all people associated with SULTAN whether they have user accounts or not.

· The Test centre stores details of all test centres like their id location, contact manger for the test centre.

· The TestCentre_CommsAddress stores the valid ip addresses of the machines from which a tester can log and perform the test for individual test centres.

· The purpose of Test Seat table is to store the valid revertive numbers associated with a test seat within a Sultan test centre.

· This table stores all testers and their user account details, including reference to the associated SULTAN TestCentre,Test Seat and the prefix access area code which is used to determine the range of phone numbers that the user can test.

· The UserAccount_Password table maintains a history of previously used password associated with a user account.

· The UserGroup table defines a group of user accounts.

· UserGroup_UserAcount table lists the User Accounts associated with a User Group.

6.2.2 TRANSDB database

The purpose of TRANS database is to determine the line test device for testing a given phone number. It maintains a list of prefix access areas, full national number and their mapping to exchange nodes, switching stages, LI range, the exchange address connection details, the line test devices and their associated address connection details, together with the XDM connection details and all the associated interrelationship .It is used by “transsrv” process for phone number translation and maintained by “transuisrv” module and “transui” webscripts by operation personal. Figure 16 shows the ER diagram of the TRANS database.
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Figure 16: ER Diagram of TRANS Database

· The Paa_Fnn table defines the allowed prefix range associated with a paaID . The PaaId field is associated with user account and can be used to limit the allowed prefix range a user can test.

· The Paa table gives description of the PaaId such as the privileges of the user logged with this id.

· The purpose of FnnRange table is to define testable full national number prefix ranges and their associated validation data,testable and warning settings.

· The FnnRange_Exchange table maps Full national number prefix ranges onto one or more exchange nodes.

· The Exchange table provides details of all exchange nodes that SULTAN can access, including their type ex. AXE, SYS12 etc and their address connection details for node enquiry.

· Exchange_LTD table provides link to one or more line test devices .For System 12 exchanges it contains line test device of type TAU and for AXE exchange it consists of MTU line test device.

· The purpose of Exchange_SwitchingStage table is to provide a list of switching stages associated with an AXE type exchange.

· The SwitchingStage table provides details of switching stages. 

· The SwitchingStage_LTD table provides links to line test devices that may be used to test numbers that are determined to be off that switching stage.

· The LiRange table provides list and details of LI ranges that are associated with a SwitchingStage including the line test device.

· The LTD table provides details of possible line test device that can be used to test phone lines, including their type and links to their associated address connection details.

· The purpose of Address table is to provide list of address connections.

· The x25 table maintains list and details of all x25 non-MTP address connections.

· The MTP table maintains details of MTP x25 address connections.

· The DUP table maintains details of all dialup address connections including the X25 address of the dial up modem.

· The URL table maintains a list and details of all Corba TCP/IP address connections.

6.2.3 RIMDB database

It maintains complete list of RIM phone numbers .It maintains lists of FNN’s,RIM’s and Mediation device details together with their interrelationship. The address connection details for the mediation device  is referenced from TRANS database.It is updated automatically by “rimdbm” process or can be manually updated by “rimuisrv” module by “rimui” webscripts. Figure 17 shows the ER diagram of the RIMDM database.


Figure 17: ER Diagram of RIM database
· The FNN table maintains list of FNN that lie of RIM’s and and can be tested via a CTU line test device.

· The RIM table maintains a list of all RIMS that SULTAN can access.

· MED table maintains a list of all mediation devices that SULTAN accesses to test a line using CTU. It includes a link to associate X25 address connection details referenced from TransDb.

6.2.4 SMC database

This is a repository for Sultan Message codes and is used by web scripts as and when required. It is populated during install and release process. Figure 18 is the layout of the SMC database.


Figure 18: Layout of SMC Database

6.3 Logical Data Model

6.3.1 USERDB database

A tester enters a user name and password for logging purposes. This is checked against the UserAccount database and the password is reference from the UserAccount_Password. The siteID(UserAccount) can be referenced into the TestSeat which in turn can be used to determine the test centre of the tester.


Figure 19: Logical relations in the USER database

6.3.2 TRANSDB database

The logical relationship among various table of translation database is shown in Figure 19. The entry point for this table is from the (paaID)UserAccount field referenced from the USERDB database. The number entered by the tester is matched across the Paa table with his paaID for the FNN entry to determine if the tester has privileges to test the particular number .If found then the translation proceeds to the FnnRange table to determine if the line is testable or to generate an alternate FNN. The FnnID(FnnRange) then maps into one or more exchanges or nodes .Each node maps to one or more Switching stages and switching stages to  line test devices which refers to the respective X25,MTP or DUP tables for callingAddress.





Figure 20: Logical relationships in TRANS database

6.3.3 RIMDB database

The list of FNN stored in a RIM is retrieved from FNN database. From the rimID there is one to one relationship to the MED database, which gives the X25 address of the mediation device. This X25 address is referenced from the transDB. A diagrammatic representation is shown in Figure 21


Figure 21: Logical relationship in RIM database

6.4 Database Security

The XCC database has only one user, “xcc”, and any access to the database is done through the application only. Database integrity is maintained by the web front-end provided by SULTAN to modify the tables. Owing to the modular design of SULTAN, access to the database is also restricted to, particular parts of the code, which perform extensive validation, before the data is modified. The database is also backed up periodically, in addition to maintaining a physical standby database using Oracle Dataguard.

6.5 Constraints

The database does not have any constraints.

7. Environment

7.1 Development

7.1.1 Hardware Configuration

	Machine/Equipment
	Description
	Make
	Location
	Operational Responsibility

	SULDEV (144.131.211.72 / 73 / 74 / 75 / 76)
	SULTAN Development Machine
	HP RP 7400 (4 CPUs)
	11/300, Exhibition St., Melbourne
	Telstra

	X.25 Cards (4 Nos)
	Network cards
	HP X.25/9000 J3526A
	11/300, Exhibition St., Melbourne
	Telstra

	Patch Panel
	Fault Simulation
	NA
	5/360 Elizabeth St., Melbourne
	Telstra


7.1.2 Software Configuration

	Description
	Version Currently available  

	OS
	

	HP 
	HP UX 11 Release B.11.11

	Languages
	

	C++
	HP ANSI C++ B3910B A.03.35

	JAVA
	JDK 1.4.1

	Scripting Languages
	

	Shell Scripts
	ksh

	Pro*C
	9.2.0.1

	Perl (Note : Perl needs to be compiled as a non-threaded 64-bit module for compatibility with perl-DBI)
	5.8

	Database
	

	Oracle Enterprise Edition
	9.2.0.1

	Others
	

	Orbix
	3.3.3

	Apache Web Server
	HP Apache-based Web Server/1.3.26

	Tomcat Application Server
	Apache Tomcat Version 3.3

	PVCS Version Manager
	Version 6.5

	Perl CPAN Modules
	CGI 2.91,DBD::Oracle 1.12,DBI 1.32, HTTPD-User-Manage, Net::Telnet.


7.1.3 Database Configuration

Database Instance : SULT1

Table spaces : 


SULT_IDX - Index files 
- 5M - 2048M


SULT_RIM - RIMDBM 
- 5M - 2048M


SULT_SMC - SMC Table
- 5M - 2048M


SULT_TRANS - TRANSDB
- 5M - 2048M


SULT_USER - USERDB
- 5M - 2048M

SULDEV


SID of Primary database : SULD1


SID of Standby Database : SULD13


Dataguard Configuration :



name = dev1



site 1 = dev1



database resourcename = dev_SULD1



site 2 = dev2



database resourcename = dev_SULD13

7.1.4 Network Configuration


Figure 22: Network configuration of Development environment

7.1.5 File Structure

	Filesystem
	1024-blocks
	Used
	Available
	Capacity
	Mounted on

	/net/suldev/usr/export_users/vobstore/test1.vbs
	37538048
	10659808
	26878240
	29%
	/vobs/test1

	/view
	391626
	121180
	270446
	31%
	/view

	/dev/vg00/lvol4
	192079
	1162
	190917
	1%
	/home

	/dev/vg00/lvol5
	2677343
	2163520
	513823
	81%
	/opt

	/dev/eg00/evol18
	18339810
	1758506
	16581304
	10%
	/ora/archive

	/dev/eg00/evol15
	9160168
	570614
	8589554
	7%
	/ora/data/da920

	/dev/eg00/evol16
	9159502
	551192
	8608310
	7%
	/ora/data/ix920

	/dev/eg00/evol12
	9187818
	1457264
	7730554
	16%
	/ora/data/rb920

	/dev/eg00/evol13
	9197000
	1749166
	7447834
	20%
	/ora/data/rd920

	/dev/eg00/evol11
	9186774
	1423936
	7762838
	16%
	/ora/data/sy920

	/dev/eg00/evol14
	9144186
	61056
	9083130
	1%
	/ora/data/tm920

	/dev/eg00/evol19
	4018326
	1378608
	2639718
	35%
	/ora/oradata

	/dev/eg00/evol2
	8266454
	4479024
	3787430
	55%
	/ora

	/dev/vg00/lvol6
	1024485
	647784
	376701
	64%
	/tmp

	/dev/eg00/evol6
	75297112
	49841720
	25455392
	67%
	/usr/backup

	/dev/eg00/evol5
	37538048
	10659808
	26878240
	29%
	/usr/export_users

	/dev/eg00/evol1
	4074819
	2281638
	1793181
	56%
	/usr/local

	/dev/eg00/evol9
	16521668
	421768
	16099900
	3%
	/usr/users/icc

	/dev/eg00/evol7
	37533680
	10165160
	27368520
	28%
	/usr/users/scc

	/dev/eg00/evol8
	37511096
	7223480
	30287616
	20%
	/usr/users/xcc

	/dev/eg00/evol4
	75089104
	16088632
	59000472
	22%
	/usr/users

	/dev/vg00/lvol7
	4084898
	2437593
	1647305
	60%
	/usr

	/dev/vg00/lvol8
	4559495
	2355890
	2203605
	52%
	/var

	/dev/vg00/lvol1
	269241
	41328
	227913
	16%
	/stand

	/dev/vg00/lvol3
	391626
	121180
	270446
	31%
	/


7.1.6 Environment Settings

The script ‘scc_env-dev’ sets the following SCC environment variables, to the ‘scc’ user’s login shell, in the development environment, which are essential to the operation of the SULTAN application.

################################  Start of scc_env ################################

export scc_root=$HOME/$scc_version

export scc_audit=$scc_root/logs/audit

export scc_trace=$scc_root/logs/trace

export scc_bin=$scc_root/bin

export scc_conf=$scc_root/conf

export scc_data=$scc_root/data

export scc_run=$scc_root/run

export scc_scripts=$scc_root/scripts

#

# Tell cproc that we are an SCC

#

export SULTAN_NODE_TYPE="SCC"

host=`hostname`

export CPROC_SCC_RPC_SERVER=$host,0x32000001,1

export CPROC_ICC_RPC_SERVER=$host,0x32000002,1

export CPROC_SCC_CONFIG=$scc_conf/cproc_scc.cfg

export CPROC_ICC_CONFIG=$scc_conf/cproc_icc.cfg

export FOCUS_RPC_SERVER=$host,0x30030001,1

export FOCUS_LOG=$scc_audit/

export TRACE_LOG=$scc_trace/

export MAIN_FOCUS_HOSTNAME=tasfocus.dn.itg.telecom.com.au

export MAIN_FOCUS_PORT=3630

#

# Set dud host/port so that alarms don't get logged twice in develoment

#

export BACKUP_FOCUS_HOSTNAME=tasfocus.dn.itg.telecom.com.au

export BACKUP_FOCUS_PORT=969696

export STATISTICS_RPC_SERVER=$host,0x30013006,1

export STATISTICS_FILES_DIR=$scc_audit/

export MSG_CONVERSION_UTILITY=$scc_conf/msg_conversion.cfg

export SULTAN_MESSAGE_CODES=$HOME/$scc_version/conf/smc.pool

# This is the admin_serv server.  It is used by the clients that are started by

# www browsers and its part of SCC installation.

#

export S_ADMIN_RPC_SERVER=$host,0x99999,1

export S_ADMIN_ENV=$scc_conf/tools.cfg

#

# if this environment variable is set to "comma" then a comma separator will

# be used, otherwise no separator

#

export MIS_SEPARATOR=comma

#

# if this environment variable is set to "enabled" then multiple technology

# information will be included

#

export MIS_EXTENSION=enabled

export PATH=.:$HOME/bin:/usr/local/bin:$scc_bin:$scc_scripts:/bin:/usr/bin:/usr/sbin:/usr/ucb:${PATH}

export scc_version=v5.1.4

################################ End of scc_env ################################

The script ‘xcc_env’ sets the following XCC environment variables, to the ‘xcc’ user’s login shell, in the development environment, which are essential to the operation of the SULTAN application.

################################  Start of xcc_env ################################

export ORACLE_BASE=/ora

export ORACLE_HOME=/ora/product/v920

export ORACLE_TERM=vt100

export PATH=$ORACLE_HOME/bin:${PATH}

export LD_LIBRARY_PATH=$ORACLE_HOME/lib:$ORACLE_HOME/lib32 

#

# setup the xcc environment

#

export xcc_db_user=xcc

export xcc_db_password=xccadmin

export xcc_db_user_password=$xcc_db_user/$xcc_db_password

export xcc_root=~xcc/$xcc_version

export xcc_audit=$xcc_root/logs/audit

export xcc_trace=$xcc_root/logs/trace

export xcc_bin=$xcc_root/bin

export xcc_run=$xcc_root/run

export xcc_conf=$xcc_root/conf

export xcc_scripts=$xcc_root/scripts

export xcc_sql=$xcc_root/sql

export MSG_CONVERSION_UTILITY=$xcc_conf/msg_conversion.cfg;

export SULTAN_MESSAGE_CODES=$HOME/$xcc_version/conf/smc.pool

#

# Set the ORACLE_SID

#

export ORACLE_SID=SULD1; 

export ORACLE_2SID=SULD13; 

export xcc_dg_resname="'dev_SULD13'"; 

export xcc_dg_site="dev2"

#

# Set the host name

#

host=`hostname`

#

# Set up the cproc environment.

#

export CPROC_RPC_SERVER=$host,0x30013001,2

export CPROC_CONFIG=$xcc_conf/cproc.cfg

#

# Tell cproc that we are an XCC

#

export SULTAN_NODE_TYPE="XCC"

#

# Set up the focus servers

#

export FOCUS_RPC_SERVER=$host,0x30030001,2

export MAIN_FOCUS_HOSTNAME=tasfocus.dn.itg.telecom.com.au

export MAIN_FOCUS_PORT=3630

export BACKUP_FOCUS_HOSTNAME=tasfocus.dn.itg.telecom.com.au

export BACKUP_FOCUS_PORT=969696

#

# Set up the Statistics server. 

#

export STATISTICS_RPC_SERVER=$host,0x30013006,2

export STATISTICS_FILES_DIR=$xcc_audit/

export FOCUS_LOG=$xcc_audit/

export TRACE_LOG=$xcc_trace/

#

# Set up the path

#

export PATH=$HOME/bin:.:/usr/local/bin:$xcc_bin:$xcc_scripts:/bin:/usr/bin:/usr/sbin:/usr/ucb:${PATH}

#

# Set the SCC number on this platform

#

#

export SCC_NO=0

################################  End of xcc_env ################################

7.2 Testing

7.2.1 Hardware Configuration

	Machine/Equipment
	Description
	Make
	Location
	Operational Responsibility

	SULTEST (144.131.211.78 / 79 / 80 / 81 / 82)
	SULTAN Testing Machine
	HP RP 7400 (4 CPUs)
	11/300, Exhibition St., Melbourne
	Telstra

	X.25 Cards (4 Nos)
	Network cards
	HP X.25/9000 J3526A
	11/300, Exhibition St., Melbourne
	Telstra


7.2.2 Software Configuration

	Description
	Version Currently available  

	OS
	

	HP 
	HP UX 11 Release B.11.11

	Languages
	

	C++
	HP ANSI C++ B3910B A.03.35

	JAVA
	JDK 1.4.1

	Scripting Languages
	

	Shell Scripts
	ksh

	Pro*C
	9.2.0.1

	Perl (Note : Perl needs to be compiled as a non-threaded 64-bit module for compatibility with perl-DBI)
	5.8

	Database
	

	Oracle Enterprise Edition
	9.2.0.1

	Others
	

	Orbix
	3.3.3

	Apache Web Server
	HP Apache-based Web Server/1.3.26

	Tomcat Application Server
	Apache Tomcat Version 3.3

	Perl CPAN Modules
	CGI 2.91,DBD::Oracle 1.12,DBI 1.32, HTTPD-User-Manage, Net::Telnet


7.2.3 Database Configuration

Database Instance : SULT1

Table spaces : 


SULT_IDX - Index files 
- 5M - 2048M


SULT_RIM - RIMDBM 
- 5M - 2048M


SULT_SMC - SMC Table
- 5M - 2048M


SULT_TRANS - TRANSDB
- 5M - 2048M


SULT_USER - USERDB
- 5M - 2048M

SULTEST


SID of Primary database : SULT1


SID of Standby Database " SULT13


Dataguard Configuration :



name = test1



site 1 = test1



database resourcename = test_SULT1



site 2 = test2



database resourcename = test_SULT13

7.2.4 Network Configuration


Figure 23: Network configuration of Testing environment

7.2.5 File Structure

	Filesystem
	1024-blocks
	Used 
	Available
	Capacity
	 Mounted on

	/dev/vg00/lvol4
	192079
	1163
	190916
	1%
	/home

	/dev/vg00/lvol5
	2637950
	2E+06
	1104869
	59%
	/opt

	/dev/eg00/evol18
	18387778
	3E+06
	1.5E+07
	18%
	/ora/archive

	/dev/eg00/evol15
	9169290
	862412
	8306878
	10%
	/ora/data/da920

	/dev/eg00/evol16
	9144622
	75014
	9069608
	1%
	/ora/data/ix920

	/dev/eg00/evol12
	9172876
	979086
	8193790
	11%
	/ora/data/rb920

	/dev/eg00/evol13
	9187338
	1E+06
	7747370
	16%
	/ora/data/rd920

	/dev/eg00/evol11
	9173272
	991832
	8181440
	11%
	/ora/data/sy920

	/dev/eg00/evol14
	9144150
	59912
	9084238
	1%
	/ora/data/tm920

	/dev/eg00/evol19
	4018966
	1E+06
	2630118
	35%
	/ora/oradata

	/dev/eg00/evol2
	8235592
	3E+06
	4745332
	43%
	/ora

	/dev/vg00/lvol6
	1027100
	688740
	338360
	68%
	/tmp

	/dev/eg00/evol6
	10060664
	4E+06
	5561610
	45%
	/usr/backup

	/dev/eg00/evol1
	3936070
	61916
	3874154
	2%
	/usr/local

	/dev/eg00/evol9
	16515132
	3228
	1.7E+07
	1%
	/usr/users/icc

	/dev/eg00/evol7
	37486528
	4E+06
	3.4E+07
	10%
	/usr/users/scc

	/dev/eg00/evol8
	37518312
	8E+06
	2.9E+07
	22%
	/usr/users/xcc

	/dev/eg00/evol4
	28744840
	5E+06
	2.4E+07
	18%
	/usr/users

	/dev/vg00/lvol7
	3997940
	1E+06
	2945603
	27%
	/usr

	/dev/vg00/lvol8
	4501961
	1E+06
	3066225
	32%
	/var

	/dev/vg00/lvol1
	269241
	40591
	228650
	16%
	/stand

	/dev/vg00/lvol3
	388495
	71894
	316601
	19%
	/


7.2.6 Environment Settings

The script ‘scc_env-test’ sets the following SCC environment variables, to the ‘scc’ user’s login shell, in the testing environment, which are essential to the operation of the SULTAN application.

################################  Start of scc_env ################################

export scc_root=$HOME/$scc_version

export scc_audit=$scc_root/logs/audit

export scc_trace=$scc_root/logs/trace

export scc_bin=$scc_root/bin

export scc_conf=$scc_root/conf

export scc_data=$scc_root/data

export scc_run=$scc_root/run

export scc_scripts=$scc_root/scripts

#

# Tell cproc that we are an SCC

#

export SULTAN_NODE_TYPE="SCC"

host=`hostname`

export CPROC_SCC_RPC_SERVER=$host,0x32000001,1

export CPROC_ICC_RPC_SERVER=$host,0x32000002,1

export CPROC_SCC_CONFIG=$scc_conf/cproc_scc.cfg

export CPROC_ICC_CONFIG=$scc_conf/cproc_icc.cfg

export FOCUS_RPC_SERVER=$host,0x30030001,1

export FOCUS_LOG=$scc_audit/

export TRACE_LOG=$scc_trace/

export MAIN_FOCUS_HOSTNAME=tasfocus.dn.itg.telecom.com.au

export MAIN_FOCUS_PORT=3630

#

# Set dud host/port so that alarms don't get logged twice in develoment

#

export BACKUP_FOCUS_HOSTNAME=tasfocus.dn.itg.telecom.com.au

export BACKUP_FOCUS_PORT=969696

export STATISTICS_RPC_SERVER=$host,0x30013006,1

export STATISTICS_FILES_DIR=$scc_audit/

export MSG_CONVERSION_UTILITY=$scc_conf/msg_conversion.cfg

export SULTAN_MESSAGE_CODES=$HOME/$scc_version/conf/smc.pool

# This is the admin_serv server.  It is used by the clients that are started by

# www browsers and its part of SCC installation.

#

export S_ADMIN_RPC_SERVER=$host,0x99999,1

export S_ADMIN_ENV=$scc_conf/tools.cfg

#

# if this environment variable is set to "comma" then a comma separator will

# be used, otherwise no separator

#

export MIS_SEPARATOR=comma

#

# if this environment variable is set to "enabled" then multiple technology

# information will be included

#

export MIS_EXTENSION=enabled

export PATH=.:$HOME/bin:/usr/local/bin:$scc_bin:$scc_scripts:/bin:/usr/bin:/usr/sbin:/usr/ucb:${PATH}

#

# Set the SCC number

#

export scc_version=v5.1.4

################################  End of scc_env ################################
The script ‘xcc_env’ sets the following XCC environment variables, to the ‘xcc’ user’s login shell, in the testing environment, which are essential to the operation of the SULTAN application.

################################  Start of xcc_env ################################ #

# setup Oracle

#

export ORACLE_BASE=/ora

export ORACLE_HOME=/ora/product/v920

export ORACLE_TERM=vt100

export PATH=$ORACLE_HOME/bin:${PATH}

export LD_LIBRARY_PATH=$ORACLE_HOME/lib:$ORACLE_HOME/lib32 

#

# setup the xcc environment

#

export xcc_db_user=xcc

export xcc_db_password=xccadmin

export xcc_db_user_password=$xcc_db_user/$xcc_db_password

export xcc_root=~xcc/$xcc_version

export xcc_audit=$xcc_root/logs/audit

export xcc_trace=$xcc_root/logs/trace

export xcc_bin=$xcc_root/bin

export xcc_run=$xcc_root/run

export xcc_conf=$xcc_root/conf

export xcc_scripts=$xcc_root/scripts

export xcc_sql=$xcc_root/sql

export MSG_CONVERSION_UTILITY=$xcc_conf/msg_conversion.cfg;

export SULTAN_MESSAGE_CODES=$HOME/$xcc_version/conf/smc.pool

#

# Set the ORACLE_SID

#

export ORACLE_SID=SULT1; 

export ORACLE_2SID=SULT13; 

export xcc_dg_resname="'test_SULT13'"; 

export xcc_dg_site="test2"

#

# Set the host name

#

host=`hostname`

#

# Set up the cproc environment.

#

export CPROC_RPC_SERVER=$host,0x30013001,2

export CPROC_CONFIG=$xcc_conf/cproc.cfg

#

# Tell cproc that we are an XCC

#

export SULTAN_NODE_TYPE="XCC"

#

# Set up the focus servers

#

export FOCUS_RPC_SERVER=$host,0x30030001,2

    export MAIN_FOCUS_HOSTNAME=tasfocus.dn.itg.telecom.com.au

    export MAIN_FOCUS_PORT=3630

    export BACKUP_FOCUS_HOSTNAME=tasfocus.dn.itg.telecom.com.au

    export BACKUP_FOCUS_PORT=3630

#

# Set up the Statistics server. 

#

export STATISTICS_RPC_SERVER=$host,0x30013006,2

export STATISTICS_FILES_DIR=$xcc_audit/

export FOCUS_LOG=$xcc_audit/

export TRACE_LOG=$xcc_trace/

#

# Set up the path

#

export PATH=$HOME/bin:.:/usr/local/bin:$xcc_bin:$xcc_scripts:/bin:/usr/bin:/usr/sbin:/usr/ucb:${PATH}

#

# Set the SCC number on this platform

#

# . set_scc_no

#

export SCC_NO=0

################################  End of xcc_env ################################

7.3 Production

7.3.1 Hardware Configuration

	Machine/Equipment
	Description
	Make
	Location
	Operational Responsibility

	SULEPROD (144.131.211.107)
	SULTAN Main Production Machine
	HP RP 8400 (6 CPUs)
	11/300, Exhibition St., Melbourne
	Telstra

	SULWPROD (172.115.15.57)
	SULTAN Backup Production Machine
	HP RP 8400 (6 CPUs)
	Clayton
	Telstra

	X.25 Cards (8 Nos)
	Network cards
	HP X.25/9000 J3526A
	11/300, Exhibition St., Melbourne
	Telstra


7.3.2 Software Configuration

	Description
	Version Currently available 

	OS
	

	HP 
	HP UX 11 Release B.11.11

	Languages
	

	C++
	HP ANSI C++ B3910B A.03.35

	JAVA
	JDK 1.4.1

	Scripting Languages
	

	Shell Scripts
	ksh

	Pro*C
	9.2.0.1

	Perl (Note : Perl needs to be compiled as a non-threaded 64-bit module for compatibility with perl-DBI)
	5.8

	Database
	

	Oracle Enterprise Edition
	9.2.0.1

	Others
	

	Orbix
	3.3.3

	Apache Web Server
	HP Apache-based Web Server/1.3.26

	Tomcat Application Server
	Apache Tomcat Version 3.3

	Perl CPAN Modules


	CGI 2.91,DBD::Oracle 1.12,DBI 1.32, HTTPD-User-Manage, Net::Telnet


7.3.3 Database Configuration

Database Instance : SULT1

Table spaces : 


SULT_IDX - Index files 
- 5M - 2048M


SULT_RIM - RIMDBM 
- 5M - 2048M


SULT_SMC - SMC Table
- 5M - 2048M


SULT_TRANS - TRANSDB
- 5M - 2048M


SULT_USER - USERDB
- 5M - 2048M

SULEPROD :


SID of Primary database : SULP1


SID of Standby Database : SULP13


Dataguard Configuration :



name = prod1



site 1 = eprod1



database resourcename = eprod_SULP1



site 2 = eprod2



database resourcename = eprod_SULP13

SULWPROD :


SID of Primary database : SULP12


SID of Standby Database " SULP14


Dataguard Configuration :



name = prod2



site 1 = wprod1



database resourcename = wprod_SULP12



site 2 = wprod2



database resourcename = wprod_SULP14

7.3.4 Network Configuration


Figure 24: Network configuration of Production environment

7.3.5 File Structure

Sulwprod :

	Filesystem
	1024-blocks
	Used
	Available
	Capacity
	Mounted on

	/dev/vg00/lvol4
	192138
	1262
	190876
	1%
	/home

	/dev/vg00/lvol5
	2702288
	1519000
	1183288
	57%
	/opt

	/dev/eg00/evol18
	49020868
	31235886
	17784982
	64%
	/ora/archive

	/dev/eg00/evol15
	9154608
	392634
	8761974
	5%
	/ora/data/da920

	/dev/eg00/evol16
	9144622
	75014
	9069608
	1%
	/ora/data/ix920

	/dev/eg00/evol12
	9194008
	1655326
	7538682
	19%
	/ora/data/rb920

	/dev/eg00/evol13
	9200084
	1849894
	7350190
	21%
	/ora/data/rd920

	/dev/eg00/evol11
	9171392
	931654
	8239738
	11%
	/ora/data/sy920

	/dev/eg00/evol14
	9142402
	3942
	9138460
	1%
	/ora/data/tm920

	/dev/eg00/evol19
	4020886
	1419568
	2601318
	36%
	/ora/oradata

	/dev/eg00/evol2
	8238250
	3530686
	4707564
	43%
	/ora

	/dev/vg00/lvol6
	1046880
	744208
	302672
	72%
	/tmp

	/dev/eg00/evol6
	187822064
	69727280
	118094784
	38%
	/usr/backup

	/dev/eg00/evol1
	3936149
	63262
	3872887
	2%
	/usr/local

	/dev/eg00/evol9
	16515132
	3240
	16511892
	1%
	/usr/users/icc

	/dev/eg00/evol7
	37178744
	27154240
	10024504
	74%
	/usr/users/scc

	/dev/eg00/evol8
	37004120
	4849720
	32154400
	14%
	/usr/users/xcc

	/dev/eg00/evol4
	28674092
	492784
	28181308
	2%
	/usr/users

	/dev/vg00/lvol7
	4170696
	1166312
	3004384
	28%
	/usr

	/dev/vg00/lvol8
	4678952
	1185784
	3493168
	26%
	/var

	/dev/vg00/lvol1
	265520
	77688
	187832
	30%
	/stand

	/dev/vg00/lvol3
	407048
	76696
	330352
	19%
	/


Suleprod :

	Filesystem
	1024-blocks
	Used
	Available
	Capacity
	Mounted on

	/dev/vg00/lvol4
	192140
	1257
	190883
	1%
	/home

	/dev/vg00/lvol5
	2702304
	1521560
	1180744
	57%
	/opt

	/dev/eg00/evol18
	28508502
	9720802
	18787700
	35%
	/ora/archive

	/dev/eg00/evol15
	9154608
	392634
	8761974
	5%
	/ora/data/da920

	/dev/eg00/evol16
	9144622
	75014
	9069608
	1%
	/ora/data/ix920

	/dev/eg00/evol12
	9177684
	1132958
	8044726
	13%
	/ora/data/rb920

	/dev/eg00/evol13
	9187280
	1440158
	7747122
	16%
	/ora/data/rd920

	/dev/eg00/evol11
	9171998
	951014
	8220984
	11%
	/ora/data/sy920

	/dev/eg00/evol14
	9142402
	3942
	9138460
	1%
	/ora/data/tm920

	/dev/eg00/evol19
	4021526
	1429808
	2591718
	36%
	/ora/oradata

	/dev/eg00/evol2
	8263434
	4305594
	3957840
	53%
	/ora

	/dev/vg00/lvol6
	1047104
	773816
	273288
	74%
	/tmp

	/dev/eg00/evol6
	188064312
	100737048
	87327264
	54%
	/usr/backup

	/dev/eg00/evol1
	3936169
	63474
	3872695
	2%
	/usr/local

	/dev/eg00/evol9
	16515128
	3244
	16511884
	1%
	/usr/users/icc

	/dev/eg00/evol7
	37019184
	6784056
	30235128
	19%
	/usr/users/scc

	/dev/eg00/evol8
	37105104
	17684944
	19420160
	48%
	/usr/users/xcc

	/dev/eg00/evol4
	28677928
	750864
	27927064
	3%
	/usr/users

	/dev/vg00/lvol7
	4171352
	1249776
	2921576
	30%
	/usr

	/dev/vg00/lvol8
	4678520
	1134064
	3544456
	25%
	/var

	/dev/vg00/lvol1
	265520
	96064
	169456
	37%
	/stand

	/dev/vg00/lvol3
	407024
	77224
	329800
	19%
	/


7.3.6 Environment Settings

The script ‘scc_env-prod’ sets the following SCC environment variables, to the ‘scc’ user’s login shell, in the production environment, which are essential to the operation of the SULTAN application.

################################  Start of scc_env ################################

export scc_root=$HOME/$scc_version

export scc_audit=$scc_root/logs/audit

export scc_trace=$scc_root/logs/trace

export scc_bin=$scc_root/bin

export scc_conf=$scc_root/conf

export scc_data=$scc_root/data

export scc_run=$scc_root/run

export scc_scripts=$scc_root/scripts

#

# Tell cproc that we are an SCC

#

export SULTAN_NODE_TYPE="SCC"

host=`hostname`

export CPROC_SCC_RPC_SERVER=$host,0x32000001,1

export CPROC_ICC_RPC_SERVER=$host,0x32000002,1

export CPROC_SCC_CONFIG=$scc_conf/cproc_scc.cfg

export CPROC_ICC_CONFIG=$scc_conf/cproc_icc.cfg

#export FOCUS_RPC_SERVER=sultan_xcc.in.telstra.com.au,0x320F0C15,1

export FOCUS_RPC_SERVER=$host,0x30030001,1

export FOCUS_LOG=$scc_audit/

export TRACE_LOG=$scc_trace/

export MAIN_FOCUS_HOSTNAME=vicfocus.dn.itg.telecom.com.au

export MAIN_FOCUS_PORT=3630

export BACKUP_FOCUS_HOSTNAME=tasfocus.dn.itg.telecom.com.au

export BACKUP_FOCUS_PORT=3630

#export STATISTICS_RPC_SERVER=sultan_xcc.in.telstra.com.au,0x30013006,1

export STATISTICS_RPC_SERVER=$host,0x30013006,1

export STATISTICS_FILES_DIR=$scc_audit/

export MSG_CONVERSION_UTILITY=$scc_conf/msg_conversion.cfg

export SULTAN_MESSAGE_CODES=$HOME/$scc_version/conf/smc.pool

# This is the admin_serv server.  It is used by the clients that are started by

# www browsers and its part of SCC installation. First is RPC characteristics

# and second path/name of its configuration file.

#

export S_ADMIN_RPC_SERVER=$host,0x99999,1

export S_ADMIN_ENV=$scc_conf/tools.cfg

#

# if this environment variable is set to "comma" then a comma separator will

# be used, otherwise no separator

#

export MIS_SEPARATOR=comma

#

# if this environment variable is set to "enabled" then multiple technology

# information will be included

#

export MIS_EXTENSION=enabled

export PATH=.:$HOME/bin:/usr/local/bin:$scc_bin:$scc_scripts:/bin:/usr/bin:/usr/sbin:/usr/ucb:${PATH}

#

# Set the SCC number

#

export scc_version=v5.1.4

################################  End of scc_env ################################

The script ‘xcc_env’ sets the following XCC environment variables, to the ‘xcc’ user’s login shell, in the testing environment, which are essential to the operation of the SULTAN application.

################################  Start of xcc_env ################################ 

#

# setup Oracle

#

export ORACLE_BASE=/ora

export ORACLE_HOME=/ora/product/v920

export ORACLE_TERM=vt100

export PATH=$ORACLE_HOME/bin:${PATH}

export LD_LIBRARY_PATH=$ORACLE_HOME/lib:$ORACLE_HOME/lib32 

#

# setup the xcc environment

#

export xcc_db_user=xcc

export xcc_db_password=xccadmin

export xcc_db_user_password=$xcc_db_user/$xcc_db_password

export xcc_root=~xcc/$xcc_version

export xcc_audit=$xcc_root/logs/audit

export xcc_trace=$xcc_root/logs/trace

export xcc_bin=$xcc_root/bin

export xcc_run=$xcc_root/run

export xcc_conf=$xcc_root/conf

export xcc_scripts=$xcc_root/scripts

export xcc_sql=$xcc_root/sql

export MSG_CONVERSION_UTILITY=$xcc_conf/msg_conversion.cfg;

export SULTAN_MESSAGE_CODES=$HOME/$xcc_version/conf/smc.pool

#

# Set the host name

#

host=`hostname`

#

# Set the ORACLE_SID

#

if [ $host = "suleprod" ]; then

export ORACLE_SID=SULP1; 

export ORACLE_2SID=SULP13; 

export xcc_dg_resname="'eprod_SULP13'"; 

export xcc_dg_site="eprod2"

elif [ $host = "sulwprod" ]; then

export ORACLE_SID=SULP12; 

export ORACLE_2SID=SULP14; 

export xcc_dg_resname="'wprod_SULP14'"; 

export xcc_dg_site="wprod2"

fi

#

# Set up the cproc environment.

#

export CPROC_RPC_SERVER=$host,0x30013001,2

export CPROC_CONFIG=$xcc_conf/cproc.cfg

#

# Tell cproc that we are an XCC

#

export SULTAN_NODE_TYPE="XCC"

#

# Set up the focus servers

#

export FOCUS_RPC_SERVER=$host,0x30030001,2

export MAIN_FOCUS_HOSTNAME=vicfocus.dn.itg.telecom.com.au

export MAIN_FOCUS_PORT=3630

export BACKUP_FOCUS_HOSTNAME=tasfocus.dn.itg.telecom.com.au

export BACKUP_FOCUS_PORT=3630

#

# Set up the Statistics server. 

#

export STATISTICS_RPC_SERVER=$host,0x30013006,2

export STATISTICS_FILES_DIR=$xcc_audit/

export FOCUS_LOG=$xcc_audit/

export TRACE_LOG=$xcc_trace/

#

# Set up the path

#

export PATH=$HOME/bin:.:/usr/local/bin:$xcc_bin:$xcc_scripts:/bin:/usr/bin:/usr/sbin:/usr/ucb:${PATH}

#

# Set the SCC number on this platform

#

# . set_scc_no

#

export SCC_NO=0

################################  End of xcc_env ################################
8. Testing

8.1 Test Strategy

The levels of testing which SULTAN undertakes are mentioned below. Not all test levels specified below are required for each system release. The relevant levels to be performed for a particular release is specified in the Master Test Plan(MTP)

· Requirements testing (Responsibility – IBM GS test team)

· Design testing (Responsibility – IBM GS development team)

· Unit testing (Responsibility – IBM GS development team)

· Integration testing (Responsibility – IBM GS development team)

· System testing (Responsibility – IBM GS test team)

· System integration testing (Responsibility – IBM GS test team)

· User acceptance testing (Responsibility - Telstra UAT team)

· Operability testing (Responsibility - Telstra Operation team)

The different functional types of tests that SULTAN undergoes before a release are described below. The relevant tests to be performed for a particular release is specified in the MTP.

	Test Types
	Description

	Audit and controls testing
	Verifies the adequacy and effectiveness of controls and ensures the capability to provide the completeness of data processing results.

	Conversion testing
	Verifies the compatibility of the converted programs, data and procedures with those from the existing systems that are being converted or replaced.

	Documentation and procedures testing
	Procedures testing ensures that the interface between the system and the people works and is useable. Documentation testing is often done as part of procedures testing to verify that the instruction guides are helpful and accurate.

	Error-handling testing
	Error handling is the system function for detecting and responding to exception conditions (such as erroneous input).

	Function testing
	Verifies, at each stage of development, that each business function operates as stated in the requirements and as specified in the design documents.

	Installation testing
	A type of test for an application which would be installed and run in an environment remote from the development location. This includes back-out testing if installation fails.

	Interface and inter-system testing
	Ensures that the interconnections between applications function correctly.

	Parallel testing
	Compares the results of processing the same data in both the old and the new systems.

	Regression testing
	Verifies that no unwanted changes were introduced to one part of the system as a result of making changes to another part of the system.

	Transaction flow testing
	Is defined as the testing of the path of a transaction from the time it enters the system until it is completely processed and exits a suite of applications.

	Useability testing
	Ensures that the final product is useable in a practical, day-to-day fashion.


The following are the technical types of tests to ensure that the system is structurally sound:

	Test Types
	Description

	Backup and recovery testing
	Tests the ability of an application to be restarted after failure.



	Operational testing
	Tests the operational characteristics of an application. The objective is to ensure that the application can be operated successfully. This can be done by verifying, for example,

That all modules and programs are available 

All on-line commands and procedures function properly 

JCL conforms to standard 

Scheduling information is correct 

Operational documentation is clear, concise and correct 

All batch functions can be completed within an acceptable operation window

	Performance testing
	Designed to test whether the system meets the desired level of performance in the production environment.

	Security testing
	Security of an application system is required to ensure the protection of confidential information in a system and in other affected systems against loss, corruption, or misuse, either by deliberate or accidental actions.

	Contingency testing
	Is used for crucial applications to validate the disaster recovery processes required to minimise the effects of a major outage or disaster. The objectives are to verify that :

The system can be restored 

All data is recoverable and re-startable 

Processes, instructions and procedures function correctly under contingency conditions 

The system, its processes and data can be restored when normal conditions return.

	Stress/Volume testing
	Defined as the processing of a large number of transactions through the system in a defined period of time. It is done to measure the performance characteristics of the system under peak load conditions.


8.2 Test Base

There are two different environments set-up for the SULTAN application. The Development environment and the Test environment. The development team will perform unit and integration testing in the development environment for every new release prior to handing over to the test team. The test team is responsible for system testing and system integration testing in the test environment. If User Acceptance Testing is required, the testing will be carried out in the test environment.

The test environment consists of the following hardware and software:

Hardware

Location:  5/360 Elizabeth St Melbourne

· PC

· Line Fault Simulator Box

· AXE/S12 Node Simulator

· CMUX Simulator

· Test cabinet

· Test Phones/Lines

Location:  11/300 Exhibition St 

· SULTEST (See Section 7.2)

Location:  16/300 Exhibition St.

· CMUX Model

· S12 Model

· RIM Model

Location:  14/300 & 15/300Exhibition St.

· AXE Model

Software

· Drift2000

· CLIQPC for Windows

· Test Manager

· Clear Quest

· SCC (SULTEST)

· XCC (SULTEST)

· Internet Explorer

The following documents discuss in detail, the testing strategy, and the test plans.

	S. No.
	Document Title
	 Document Name

	1
	SULTAN Overall application test strategy
	QA01_016.doc

	2
	SULTAN Master test plan
	VV01_029.doc

	2
	SULTAN Integration test plan
	VV01_030.doc


8.3 Testing Tools and Utilities

8.3.1 Node Simulator

The SULTAN development and testing team uses a custom made tool, ‘Node Simulator’, to simulate both AXE and System 12 responses to requests sent to them by the SULTAN system where live Node conditions are not available. The node simulator acts as an Exchange (Node) of technology type "AXE" or "System 12" providing response messages to a request for Service information and tests by the SULTAN system.The node simulator consists of

· A hardware platform – An IBM compatible PC running Windows NT

· A software platform - A “C executable” called "SIMNODE" plus response files that represent node response messages.

· X.25 Communication links - Two standard Serial Communication ports (COM 1 and COM 2) and two additional Serial Communication ports (COM5 and COM6), located on a "VScom PCI Dual Serial Card", connected via internal building cabling connected to X.25 ports on the PAD located in the SULTAN Communications and Test Room, for communication purpose with the SULTAN system.

The Node Simulator application has to be instructed which type of exchange technology it needs to represent, by parsing the command line arguments passed to it at start up.

The argument passed is either axe or s12. The software application is event driven. Dialogue occurs between the SULTAN system and the Node Simulator SIMNODE. When the Node Simulator executable SIMNODE is started either as AXE or S12 simulator, the program observes the Serial Communications port (which COM number is included in the command line passed to it) for an incoming Man Machine Command. If this MMC is received and recognised, SIMNODE construct a response file name, looks for this response file in the AXE or S12 "Response File Data Base" C:\Simnode\Axedata or C:\Simnode\S12data. When the response file is found, SIMNODE will sent the contents of this file via the Serial Communications port back to the SULTAN system. The contents of the SIMNODE response files are of the same format as received from "Real" live Exchanges. Real live exchange response file samples are used (in adapted format) in the construction of the SIMNODE response files.

The FNN number range “(01) 9202 3000” to “(01) 9202 3999” is allocated to the Node Simulator.

This is a "NON Live" number range, not allocated to Telstra's Network. The number range is only accessible for testing purpose and not available from Production SULTAN systems.

A detailed description for using the Node Simulator is given in the following document.

	S. No.
	Document Title
	 Document Name

	1
	SULTAN Node Simulator
	TD13_021.doc


8.3.2 Communication and Test Room

The Communication and Test Room at 5/360, Elizabeth St., contains 

· A range of FNNs from the live Telstra network

· A range of point-to-point links from MODEL Network Test Centre

· Patch Panel to simulate fault conditions

· Test MRT and,

· X.25 PAD for Node Simulator

The Patch Panel contains a fault simulation box, which can be used to simulate specific fault conditions on the lines available in the Communication and Test room. The cabling and usage of the Patch Panel is described in detail in the following document.

	S. No.
	Document Title
	 Document Name

	1
	SULTAN Communication and Test Room 
	TD00_007.doc


8.3.3 Load Testing Scripts

Performance and load testing of SULTAN is ideally performed for every major release. The performance and load testing of SULTAN is automated by scripts, which are found under the ‘loadtest’ tree of the code repository. Load testing is typically performed on the machine and tester interfaces only. Load testing can either be initiated manually by the tester, or automatically initiated as cron jobs. A list of load testing scripts and a brief description of their functionality is given below.

	S.No
	Script Name
	Script Type
	Function

	1
	loadsimple
	Perl script
	Splits the number of users (tester/machine), and the FNNs from fnn.dat among the configurable number of SCCs, and calls testctrl script with appropriate parameters to perform the tests.

	2
	testctrl
	Perl Script
	Assigns the FNNs equally among the users, and calls ‘dotest’ to actually perform the tests. This controls all the tests for a single SCC.

	3
	dotests
	Perl Script
	Extracts individual FNN from the FNN file, figures out the port to connect to (tester/machine), and fires the testsess command.

	4
	testsess
	TCL/TK Script
	Interface with SULTAN and executes a test session

	5
	account.dat
	UNIX File
	List of SULTAN user accounts and corresponding passwords

	6
	prod.dat
	UNIX File
	List of valid FNNs

	7
	dummy.dat
	UNIX File
	List of invalid FNNs

	8
	cmux.dat
	UNIX File
	List of FNNs connected through CMUX

	9
	fnn.dat
	UNIX File
	Subset of the above three data files

	10
	loadctrl.cfg
	UNIX File
	This file lists the SCC and XCC host, port to connect to, userIDs and passwords.

	11
	loadcomplex
	UNIX Shell Script
	Constructs the FNN.dat file according to the configuration in the control file, and calls loadsimple script

	12
	<ControlFile>
	UNIX File
	Command line parameter for loadcomplex script, which is the configuration file that contains the list of tests to be performed, type of interface (machine/tester), no of users, no of FNN’s to be tested, percentage contribution of various FNN types, the location of various scripts, dat files and the max no of hours the load test can run.


Load tests consists of the following sequential steps, some of which are done once and some of which are repeated for each test run :

· Configure the environment ready for testing. This consists of establishing a testing environment for accounts loadtst1 and loadtst2 on sultest an dinstallation of perl5 and NET::Telnet module. 

· Create the directories needed for testing for scripts, FNN and account files.

· Populate the directories with the files required. Files needed for testing consists of load test scripts, configuration files, control files and data files, some or all of which are needed to perform the test. The loadctrl.cfg must contain entry for XCC and SCC.

· Prepare the files. This includes populating the configuration files with the relevant items. 

· If the load test run time is to be scheduled, copy and create a control file needed for the specific test from the master control file. The master control acts as a template for this purpose and is permanently stored in the PVCS repository. The creation of a control file is done once for each unique test set scenario. 

· If requested, start the load monitor script loadmonitor before starting the main load test script. 

· Run the load test. This is done by either running the load test script in real time with its run time parameter arguments, or by scheduling the run time using the Unix crontab scheduling tool. If the test run time is scheduled, then the test script loadcomplex is used, along with an associated control file. 

· When the test run has completed, the log directories and log files which show the test results are examined and the results reported to the test team. The log directories used for the load test are cleared, ready for a new test run. 

· Optionally, it may be requested that the tester run the statistics report script rawmisdata, which produces statistics on the SMC codes, generated by SULTAN during a test run. These results are then reported to the test team. This is done repetitively as needed.

A detailed description of Load testing procedure is given in the following document.

	S. No.
	Document Title
	 Document Name

	1
	Load Test procedure and scripts
	TD06_005


8.3.4 MODEL Network Test Centre

For testing specific test scenarios the SULTAN development team uses Telstra’s MODEL Network test centre infrastructure. FNNs connected to specific exchanges, with desired services and line interfaces can be booked in the Network test centre, and fault conditions can be simulated on those lines. Infrastructure in the MODEL can be booked through the intranet, at http://www.in.telstra.com.au/ism/networktestcentre/ModelbookingInformation.asp . 

In addition to this, the SULTAN development team also has access to 8 permanent point-to-point lines directly from the Network test centre, located in the Communications and Test room at 5/360 Elizabeth St., Melbourne, in which fault conditions can be simulated. Further details on the resources available from the MODEL can be found in the following document.

	S. No.
	Document Title
	 Document Name

	1
	SULTAN Translation data related to Telstra Network Test Centre 
	TD13_031


9. Standards, Conventions, Templates and Guidelines

IBM has used proprietary standards and conventions for design, coding and documentation.

The web interface screens have been designed based on the templates received from Telstra and are compliant with Telstra’s policies, guidelines and standards for UI design for web-based applications.

10. Application Support

Comprehensive information on Application support activities can be found in the SULTAN Support Plan.

10.1 Support Workflow

The complete support workflow can be found in the Support Plan document prepared by Infosys, as a part of system appreciation phase.

10.2 Release Management

SULTAN releases are controlled by the Software Configuration Control Board (SCCB), which comprises of 

· Telstra Business representatives

· SULTAN Application Manager

· SULTAN Development Team

· SULTAN Operations Team

The SCCB decides on the contents of the successive releases of SULTAN. Typically SULTAN has about 2 to 3 releases a year. The SULTAN development team is responsible for preparing the application for release, which includes creating a CD that contains the application, installation scripts, and associated support documents. Typically the contents of a release are the following, in the same order of priority.

· Severity 1 / Severity 2 Defects

· Business Initiatives

· Severity 3 / Severity 4 Defects

In case of minor releases, Release Notes are updated and are made available as a part of the release. In case of major releases, the required design documents/PDAs are written/updated, and the SCCB is responsible for notifying all the different groups who might be affected by this release. The SULTAN operations team is responsible for the actual installation of the application in production environment.

10.3 Capacity Management

Currently there are no standard processes for Capacity Management. Going forward, capacity planning will be performed in the following circumstances

· Hardware obscelacence

· Major releases, on the advice of SULTAN development team

· Increased activity from an upstream interfacing application, on the advice of SULTAN development team, as a result of an impact analysis. This activity will be anchored by the SULTAN Ops group.

Since the SULTAN system is a fairly mature communication control system with a stable user base, there are very few changes that impact capacity. 

Capacity monitoring activities include the following activities

· Monitoring CPU/Disk Usage

· Monitoring FOCUS Alarms

· Monitoring X.25 links

Capacity monitoring on the production environments will be done by the SULTAN Ops team, and monitoring on the development and testing environments, will be performed jointly by SULTAN Ops and Infosys team.

10.4 Database Management

SULTAN Operations team does the database management for the production hosts, SULEPROD and SULWPROD.The database management on development and test hosts (SULDEV and SULTEST) is currently done by IBM GS.

Going forward SULTAN Operations team will continue to perform the System DBA and Application DBA roles in the production environments. SULTAN Ops in addition will also perform System DBA role in the development and test environments, while Infosys will provide Application DBA support in the development and test environments.

The details of application specific database management can be found in the following documents

	S. No.
	Document Title
	 Document Name

	1
	XCC Release Notes
	UD06_003.doc

	2
	XCC Installation Procedure
	UD06_011.doc


10.5 Console Management

SULTAN OPS team handles Console Management on the production hosts, SULEPROD and SULWPROD. Console management of the development (SULDEV) and test (SULTEST) hosts is currently being provided by SULTAN Development, IBM GS.

The utilities currently used for monitoring the system are FOCUS and Big Brother. They provide visual monitoring of the system.
10.6 Communication Management

Communication Management depends on the severity level of a docket forms a part of Problem Management. For details refer to SULTAN Support Plan [section 6]. 

10.7 Software/Hardware Currency Management

Hardware currency management is dictated by hardware obsolescence, or as a result of capacity planning activity. Software currency management is not applicable as SULTAN application does not conform to PBL levels.

11. Metrics

11.1 Application Size

	Number of Function Points
	7227

	Total number of Classes (for Object Oriented apps)
	987

	Total number of Database Tables
	29

	Total number of User Interface Screens
	71

	Total number of Reports
	54


	Language
	Lines of code
	Count Method
	Tools used

	C++
	493648
	With comments
	wc unix word count utility

	C 
	5361
	With comments
	wc unix word count utility

	Java
	10050
	With comments
	wc unix word count utility

	SQL/PLSQL
	4830
	With comments
	wc unix word count utility

	Pro C
	11490
	With comments
	wc unix word count utility

	Perl
	4537
	With comments
	wc unix word count utility

	ksh
	3693
	With comments
	wc unix word count utility

	make
	7467
	With comments
	wc unix word count utility

	IDL
	304
	With comments
	wc unix word count utility


11.2 Maintenance Request Classification

The data in the table below is valid as of the time of due diligence. The latest data is not available.

	Category
	Severity 1
	Severity 2
	Severity 3
	Severity 4

	Number of maintenance dockets created over the past 12 months
	0
	4
	83
	34

	Number of maintenance dockets resolved over the past 12 months
	0
	4
	65
	29

	Total number of open dockets currently
	0
	0
	22
	5

	Total number of maintenance releases in the past 12 months
	2


11.3 System Performance and Constraints

	Usage
	Current Data
	Maximum Possible

	No. of users
	1386 (Direct) 10,000 (Indirect)
	No imposed limit

	No. of concurrent users
	200 (apporx)
	No imposed limit

	No. of transaction per day
	157242
	No imposed limit


11.4 Service Measures

The service measures for SULTAN application are being detailed and will change when the contract is signed with Infosys. The same will be updated post the contract being signed.

12. Future Plans

SULTAN application is almost perennially under development, and the developments are driven by the new business initiatives, and changes in interfacing technologies, and new requirements. Currently there are four known initiatives for the future.

· FTTP – Fibre To The Premises is a new business initiative, and as the name indicates involves providing services over fibre optic cables directly to the customer premises. SULTAN is required to test these services, and it will involve providing new interfaces in SULTAN for the same, and introducing appropriate testing capability to the testers. The build and acquire phase is likely to start on 9 Dec 2003 and the Solution implementation is likely to end by 9 Jun 2004.

· LNP 5 Number Redirection – This initiative provides Local number porting services to Telstra customers, and is the next phase of the LNP 4 initiative. This will provide Telstra customers the ability to redirect numbers to different technology, including non Telstra telephone numbers. 

· Upgrading from Orbix 3.3.3 to Orbix E2A – This initiative is driven by the fact that IONA will not be supporting Orbix 3rd generation products after May 2005, and the lack of bi-directional IIOP support in E2A, which then poses problems in obtaining transperant firewall communication. 

· Testing of system recovery from TISS backups – Recovering SULTAN from the backups in case of an IT disaster, has never been tested in real time, and is something Telstra has indicated that they would like to plan and execute.

· Using tester profile logs for reporting – Tester profile logs are being generated but never interpreted. Telstra has indicated that they would like to investigate some additional reporting facilities in SULTAN.

13. Project Management

A detailed specification of project management activities will be available in an account wide procedures manual by Infosys. This is currently being finalised and will be furnished towards the end of parallel run.

13.1 Risks and Issues

The foreseeable risks and issues in going forward and moving to steady state support by Infosys, and the probable mitigation plans are tabulated below.

	S. No.
	 Risks and Issues
	Mitigation Plan

	1
	Any undocumented subject matter expertise of the current support team (IBM GSA) will be lost.
	None

	2
	Since there are some ongoing development works by the IBM GSA team, in steady state the Infosys support team will have to co-exist, and share the environments. This might prove to be a hindrance in case of any priority problem dockets.
	A steady state Document of Understanding is being put in place, which will address this issue.

	3
	The IBM GSA team on all environments over years has performed platform support activities, and the time for it to be transitioned to the Telstra support team (SULTAN Ops), before Infosys goes into steady state is insufficient.
	Possibility of IBM GSA continuing to provide Platform support, until completion of FTTP initiative, is being explored.

	4
	Due to the non-availability of the environment, load testing procedures have not be performed during Parallel Run, by the Infosys team.
	The Infosys team, will be informed, and will piggy back upon the IBM GSA testing team, when they perform load testing activities for CMUX Phase III release.


14. References and Meetings

Given below is a collated list of documents for the SULTAN application, received from IBM GS

	S. No.
	 Document Title
	Document Name

	User Guide documents

	1
	SULTAN ICC installation procedure
	UD06_009.doc

	2
	SULTAN ICC Release Notes                                          
	UD06_001.doc

	3
	SULTAN  RIM translation Database ud04_004
	UD04_004.doc

	4
	SULTAN Node Simulator
	TD13_021.doc

	5
	SULTAN SCC Install Procedure 
	UD06_010.doc

	6
	SULTAN SCC Patch Notes 
	UD06_016.doc

	7
	SULTAN SCC Release Notes 
	UD06_002.doc

	8
	SULTAN  XCC/SCC Patch Installation Procedure 
	UD06_015.doc

	9
	SULTAN Build Procedure 
	UD06_022.doc

	10
	SULTAN Support Plan 
	AS05_002.doc

	11
	SULTAN Translation Administration Database 
	UD04_008.doc

	12
	SULTAN UserSecurity Administration database 
	UD04_002.doc

	13
	SULTAN XCC Installation Procedure 
	UD06_011.doc

	14
	SULTAN XCC Release Notes 
	UD06_003.doc

	Test Plan documents

	15
	SANTS User Acceptance Test  plan v1.01
	

	16
	SULTAN Port Integration Test Plan 
	VV01_030.doc

	17
	SULTAN Load Test Procedure and Scripts 
	TD06_005.doc

	18
	Master Test Plan for Sultan Port 
	VV01_029.doc

	19
	SULTAN Overall Application Test Strategy 
	QA-01-016.doc

	System Audit

	20
	Software configuration plan for Sultan Rearchitecture
	CM_01_001.doc

	21
	SULTAN IT Disaster Recovery Plan 
	AS01_001.doc

	21
	Problem and change management  Reporting 
	AS05_007.doc

	22
	SULTAN problem management overview 
	AS05_003.doc

	23
	SULTAN Project dependency agreement 
	PM03_010.doc

	24
	Project dependency agreement between FAST and SULTAN
	PM03_005.doc

	25
	Project dependency agreement between FOCUS and SULTAN
	PM03_015.doc

	26
	Project dependency agreement between NICAD and SULTAN
	PM03_014.doc

	27
	Project dependency agreement between SULPERF and SULTAN
	PM03_012.doc

	28
	Project dependency agreement between SERVICE PLUS and SULTAN
	PM03_011.doc

	28
	Project dependency agreement between T&DS and SULTAN
	PM03_003.doc

	29
	Project dependency agreement between TESTBOT and SULTAN
	PM03_018.doc

	30
	Project dependency agreement between VP-SEAS and SULTAN
	PM03_020.doc

	31
	Requirements management plan for MOLDS and MDR
	PM01_034.doc

	32
	SULTAN-Roles ,Responsibility and services
	PM03_019.doc

	33
	SULTAN,MOLDS and MDR Software configuration Management plan
	CM01_002.doc

	34
	SULTAN screen changes 
	UD07_013.doc

	35
	SULTAN storage procedure 
	AS05_012.doc

	36
	SULTAN support plan
	AS05_002.doc

	37
	Telstra information storage services- Support Plan
	AS05_010.doc

	Miscellaneous

	38
	SULTAN Communication and Test Room 
	TD00_007.doc

	39
	SULTAN application inventory document
	

	40
	SULTAN Base Line Architecture
	SULTAN_BLA.doc

	41
	SULTAN Abbreviation Acronym and definition
	AS00_001.doc

	42
	SULTAN physical network description
	TD00_004.doc

	43
	SULTAN overview 
	SULTAN_Overview.doc

	44
	SULTAN basic overview
	SULTAN-BasicOverview.doc

	Interface documents

	45
	SULTAN CLIQ Interface 
	TD04_008.doc

	46
	SULTAN Machine Interface
	TD04_006.doc

	47
	SULTAN RIMDBM interface 
	TD04_006.doc

	48
	SULTAN ADM  interface specification
	TD04_024.doc

	49
	SULTAN FOCUS interface 
	TD04_014.doc

	50
	SULTAN MIS interface 
	TD04_015.doc

	51
	SULTAN AXE interface 
	TD04_011.doc

	52
	SCC call handler module to XCC module 
	TD04_003.doc

	53
	SCC call handler to test technology module 
	TD04_004.doc

	54
	SCC call handler Test Technology Module
	TD04_004.mdl

	55
	SULTAN CMUX interface 
	TD04_028.doc

	56
	SULTAN ICC (IP to X.25) interface 
	TD04_019.doc

	57
	SULAN RIM interface
	TD04_012.doc

	58
	SULTAN system12 interface 
	TD04_010.doc

	59
	SCC user module to call handler module 
	TD04_002.doc


	60
	XCC SCC user interface module design 
	TD02_053.doc

	61
	SULTAN XCC Interface 
	TD04_009.doc

	62
	SCC XCC interface module design
	TD02_019.doc

	63
	SULTAN Tester interface 
	TD04_005.doc

	64
	XDM version 3.4 for ANR 2.0
	TD04_025.doc

	65
	XDM test list
	TD04_026.doc

	66
	CORBA IDL for SULTAN FLOE
	TD04_027.doc

	Functional Specification

	67
	SULTAN Functional specification
	TD01_008.doc

	68
	SULTAN tester interface requirements 
	TD01_009.doc

	Device specification

	69
	SULTAN MRT command and protocol specification
	TD04_013.doc

	Design documents

	70
	SULTAN ADM Interface Module design 
	TD02_052.doc

	71
	SULTAN ADM Simulator Module design 
	TD02_051.doc

	72
	SULTAN Administration to FOCUS module design 
	TD02_021.doc

	73
	SULTAN CLIQ Module Design 
	TD02_029.doc

	74
	SULTAN CLIQ Module Design 
	TD02_029.mdl

	75
	SULTAN FNN Translation  user interface design
	TD02_046.doc

	76
	SULTAN ICC Administration and Support 
	TD02_026.doc

	77
	SULTAN ICC Interface Library Design
	TD02_055.doc

	78
	SULTAN ICC System Design 
	TD02_024.doc

	79
	SULTAN ICC System Design 
	TD02_072.doc

	80
	SULTAN MDR Design Specifications 
	TD02_049.doc

	81
	SULTAN Process Control and Statistics Tool Design 
	TD02_048.doc

	82
	SULTAN RIMDBM Module Design 
	TD02_043.doc

	83
	SULTAN RIMDBM Module Design 
	TD02_043.mdl

	84
	SULTAN SCC Call Handler Module Design 
	TD02_018.doc

	85
	SULTAN SCC Call Handler Module Design 
	TD02_018.mdl

	86
	SULTAN SCC AXE Interface Module Design 
	TD02_036.doc

	87
	SULTAN SCC CMUX Module Design 
	TD02_050.doc

	88
	SULTAN SCC CMUX Module Design 
	TD02_050.mdl

	89
	SULTAN SCC CPROC Module Design
	TD02_054.doc

	90
	SULTAN SCC CPROC Module Design 
	TD02_054.mdl

	91
	SULTAN SCC LTD Module Design 
	TD02_020.doc

	92
	SULTAN SCC LTD Module Design 
	TD02_020.mdl

	93
	SULTAN SCC Machine Module Design 
	TD02_025.doc

	94
	SULTAN SCC Machine Module Design 
	TD02_025.mdl

	95
	SULTAN SCC MRT Module Design 
	TD02_035.doc

	96
	SULTAN SCC RIM Module Design 
	TD02_038.doc

	97
	SULTAN SCC RIM Module Design 
	TD02_038.mdl

	98
	SULTAN System12 Module Design 
	TD02_037.doc

	99
	SULTAN System12 Module Design 
	TD02_037.mdl

	100
	SULTAN SCC System Design 
	TD02_016.doc

	101
	SULTAN SCC TCCMUX Module Design 
	TD02_034.doc

	102
	SULTAN SCC Tester Module Design 
	TD02_017.doc

	103
	SULTAN SCC Tester Module Design 
	TD02_017.mdl

	104
	SULTAN Statistics Logging Design 
	TD02_042.doc

	105
	SULTAN Statistics Logging Design 
	TD02_042.mdl

	106
	SULTAN Baseline Architecture 
	TD01_016.doc

	107
	SULTAN X25IF Module Design 
	TD02_071.doc

	 108
	SULTAN XCC Database Design 
	TD02_070.doc

	109
	SULTAN XCC Support Administration Module Design 
	TD02_041.doc

	110
	SULTAN XCC System Design 
	TD02_039.doc

	111
	SULTAN XCC Translation Data Export Import 
	TD02_045.doc

	112
	SULTAN XCC Translation Module Design 
	TD02_040.doc

	113
	SULTAN XCC Translation Module Design 
	TD02_040.mdl


The following table provides the details of the knowledge transfer sessions held as a part of this system appreciation phase.

	S.No
	People met / Group
	Description
	Reference to Minutes
	Meeting Date

	1
	Andrew Catlow 

Janet Ledger

Steve Davies 

Paul Luu

Sreekanth K

Shiva N

Ajay Nair
	Kick-Off meeting for SULTAN application transition
	SULTAN_MoM_01_28Oct2003_KickOff
	28 Oct 03

	2
	Andrew Catlow 

Steve Davies 

Paul Racki

Sreekanth K

Shiva N

Ajay Nair
	Architecture overview for SULTAN application transition
	SULTAN_MoM_02_30Oct2003_TechOverview
	30 Oct 03

	3
	Steve Davies 

Paul Racki

Paul Luu

Sreekanth K

Shiva N

Ajay Nair
	System audit and Introduction to code base for SULTAN application transition
	SULTAN_MoM_03_06Nov2003_SystemAudit1
	06 Nov 03

	4
	Steve Davies 

Paul Racki

Steve Cilia

Shiva N

Ajay Nair
	Understand Application Components Design & related guidelines
	SULTAN_MoM_04_07Nov2003_ComponentDesign
	07 Nov 03

	5
	Paul Racki

Steve Cilia

Johan Verbove

Shiva N

Ajay Nair
	Understand Application Components Design & related guidelines
	SULTAN_MoM_05_11Nov2003_ComponentDesign
	11 Nov 03

	6
	Andrew Catlow 

Alan Stokes

Sreekanth K

Shiva N

Ajay Nair
	Understanding the support workflow (Lifecycle, status reporting & escalation)  
	SULTAN_MoM_06_13Nov2003_SupportWorkFlow
	13 Nov 03

	7
	Steve Davies 

Sreekanth K

Shiva N

Ajay Nair

Prakash K
	Understanding the Release management processes  
	SULTAN_MoM_07_18Nov2003_ReleaseManagement
	18 Nov 03

	8
	Paul Racki

Shiva N

Ajay Nair

Prakash K
	Understanding the Database Design.  
	SULTAN_MoM_08_20Nov2003_DatabaseDesign
	20 Nov 03

	9
	Steve Davies

Geoff Conway

Shiva N

Ajay Nair
	Understanding System DBA tasks  
	SULTAN_MoM_09_25Nov2003_SystemDBA
	25 Nov 03

	10
	Alan Stokes

Shiva N

Ajay Nair

Prakash K
	Understanding User interfaces and reports  
	SULTAN_MoM_10_24Nov2003_UserInterfaces
	24 Nov 03

	11
	Johan Verbove

Sreekanth K

Shiva N

Ajay Nair

Prakash K
	Understanding MODEL Test center Infrastrcture
	SULTAN_MoM_11_26Nov2003_MODELExchange
	26 Nov 03

	12
	Andrew Catlow

Connie Condello

Paul Luu

Sreekanth K

Shiva N

Ajay Nair

Prakash K
	Understanding Testing strategy, procedure and planning
	SULTAN_MoM_12_27Nov2003_Testing
	27 Nov 03

	13
	Andrew Catlow

Alan Stokes

Shiva N

Ajay Nair

Prakash K
	Understanding Capacity Planning and Management  
	SULTAN_MoM_13_04Dec2003_CapacityPlanning
	04 Dec 03

	14
	Johan Verbove

Shiva N

Ajay Nair

Prakash K
	Understanding how to simulate faults for testing/debugging SULTAN
	SULTAN_MoM_14_03Dec2003_FaultSimulation
	03 Dec 03

	15
	Steve Cilia

Shiva N

Ajay Nair

Prakash K
	Understanding the build and installation procedures
	SULTAN_MoM_15_12Dec2003_SystemBuildandInstall
	12 Dec 03

	
	
	
	
	


15. Contacts

	Infosys 


	Application Manager
	Sreekanth Keshava

	Telstra 
	IT Manager
	Janet Ledger

	
	Application Owner
	Anastasia Molloy

	Incumbent Vendor 
	Application Manager
	Connie Condello

	
	Application SME
	Paul Luu, Johan Verbove,  Steve Cilia

	Other Key contacts
	Application Support
	Alan Stokes


16. Glossary

A complete list of valid abbreviations, acronyms and definitions used in the SULTAN project can be found in the document “SULTAN Abbreviations, Acronyms and Definitions” (AS00_001.doc).
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Figure 16 : ER Diagram of Trans Database
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SULTAN TESTER SESSI ON FLOW  
 
Tester  I nter face SMCs: 
 
Below is a list  of SULTAN Message Codes (SMC’s) , which can appear during the 
start -up of a SULTAN Tester session, as, referred to in the following flow chart . 
 


SMC 3 9  FREE LI NES ARE AVAILABLE 
SMC 4 1  FREE LI NES ARE AVAILABLE. SOME MAY BE 


FAULTY 
SMC 5 2  ENGAGED -  NO FREE LI NES AVAI LABLE 
SMC 5 4  ENGAGED -  NO FREE LI NES AVAI LABLE. 


SOME LINES MAY BE          FAULTY  
SMC 7 5  THI S CUSTOMER HAS MULTI PLE LINES -  


CHECKI NG STATE -  PLEASE WAI T ... 
SMC 9 2  % s Special Service -  Mult iple Matches found 
SMC 9 3  NUMBER HAS BEEN PORTED TO % s ( ie. % s 


=  carr ier name  eg.  OPTUS  or AAPT )  
SMC 9 4  NUMBER HAS BEEN PORTED TO AN 


UNKNOWN CARRI ER 
SMC 2 0 3  NUMBER NOT CONNECTED 
SMC 3 2 3  EXCHANGE BATTERY OUT OF RANGE 
SMC 3 2 8  NO LTD ALLOCATED TO THI S PREFIX 
SMC 3 8 0  TESTI NG CANNOT PROCEED. WARNING :  


POTENTIAL HAZARDOUS AC VOLTAGE 
PRESENT. PLEASE ADVI SE FI ELD STAFF OF 
POTENTIAL DANGER 
 


SMC 3 9 6  CHECKI NG STATUS OF I SDN PBX SERVI CE, 
PLEASE WAIT ...  


SMC 5 0 5  ACCESSING % s % s NODE -  PLEASE WAIT... 
( ie.  1st   % s =  node name,  2nd % s =  node 
type.   eg.  EXHG AXE )  


SMC 5 1 4  LI NE HAS ON CALL TRANSFER FACI LITY 
USE ALTERNATI VE TESTING TO CHECK 
ACTIVE STATE 


SMC 5 2 1  TEST ACCESS FAI LED -  RETRYI NG 
ALTERNATE NUMBER % s ( ie.  % s =  
alternate Fnn )  


SMC 5 2 7  NOTE THAT % s MAY NOT PERFORM ALL 
MEASUREMENTS I F IT HAS FOUND A 
PREVI OUS VALUE OUT OF RANGE. SUCH 
MEASUREMENTS DISPLAY ’NO RESULT 
( ie. % s =  Exchange type.    eg. AXE or 
SYSTEM 12)  


SMC 5 3 5  LI NE STATUS MAY CHANGE DURING LI NE 
ACCESS. USE DL TEST KEY FOR LI NE 
STATUS UPDATE 


SMC 5 4 1  ACCESSING ALTERNATE NODE % S -  
PLEASE WAIT ... ( ie.  % s =  alternate 
exchange )  







SMC 5 5 3  ACCESSING % s, PLEASE WAIT ... ( ie. % s =  
LTD type(s)  and ident if ier(s) .   eg. MTU 
1234 or MTU 2345, CTU 4567 for dual 
access ISDN RIM test ings)  


SMC 5 7 3  UNTESTABLE PBX GROUP DI RECTORY 
NUMBER 


SMC 6 2 2  UNSUPORTED PRIMARY RATES SERVI CE 
SMC 6 7 0  NUMBER PORTED /  NUMBER REDI RECTI ON 
SMC 6 7 1  NUMBER REDIRECTION 


 
Tester  I nter face I nform at ion Messages: 
 


Below is a list  of the SULTAN informat ion messages which can appear 
during the start -up of a SULTAN Tester session, as referred to in the 
following flow chart . 


M1  =  < Exchange Type> < sp> < Service Type> < sp> [ < Sub-Service 
Type> < sp> ] SERVI CE< sp> [ VIA < Mode> < sp> < PGS>  > ] * [ < WI TH 
ADSL> ]  


where 
< Exchange Type>  =  AXE or System 12 
< sp>    =  Space 
< Service Type>  =  POTS or I SDN or Special Service 
< sp>    =  Space 
< Sub-Service Type>  =  PBX 
< sp>    =  Space 
SERVI CE 
< sp>    =  Space 
< Mode>   =  I NTEGRATED ( for I ntegrated RI M or 
I ntegrated CMUX only)  
or 
< Mode>   =  I NTEGRATED -  ESM ( for ESM/ ARK 
integrated RI M only)  
< sp>    =  Space 
< PGS>   =  RI M or CMUX 
*    =  Repeatable 
< WI TH ADSL>  =  For services with ADSL only 
 


M3  =  NO AC VOLTAGE 


M4  =  EXCHANGE BATTERY VOLTAGE =  % S  


where % S =  the Voltage reading 


M5  =  TO TEST A SPECI AL SERVI CE -  PLEASE ENTER THE FULL 
NATI ONAL NUMBER          


M6  =  LI NE BUSY SPEAKI NG 


M7  =  LI NE BLOCKED -  POSSI BLY FAULTY 


M8  =  LI NE UNDER TEST 


M9  =  LI NE I DLE 


M1 0  =  LI NE LOCKOUT 







M1 1  =  LI NE STATE UNKNOWN 


 


$� Refer to the SULTAN Message Codes document  (TD-03-001)  for 
the SMC’s to cover the abnormal cases. 
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