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NCCDS Changes for WDISC Automation

1 Overview

1.1 Background

The White Sands Complex (WSC) Transmission Control Protocol (TCP)/Internet Protocol (IP) Data Interface Service Capability (WDISC) provides customers with TCP/IP access to the WSC in support of telemetry and command processing. WDISC support interfaces and data are provided through the NASA Integrated Services Network (NISN) Closed IP Operational Network (IONET), extending to Open IONET for specific customers.  The WDISC comprises four PTP’s located at the WSC. The DIS of each WSC ground terminal (WSGT and STGT) contains one primary PTP and one hot backup PTP. Each PTP contains three processing boards. Each board is capable of supporting a single forward and return data stream for the same customer.

The WDISC operates within the Data Interface System (DIS) element of the WSC and is controlled and configured by the NCC.  Currently this control is a manual process.  The NCC contains a WDISC workstation, located at the Performance Analysts (PA) console and a scheduling GUI accessible from the Scheduler’s console.  These elements permit the NCC operators to schedule manually, and control remotely the operation of all PTP activity. In addition, a PTP configuration maintenance unit is located in the NCC for use by the Data Base Administrators (DBA) for entering configuration data.

1.2 Operations Concept

The WDISC Automation will eliminate routine manual intervention by the NCC Scheduler.  The concept put forth in this paper does not attempt to automate monitoring and control functions, nor the functions performed by the NCC Database Administrator.

This paper is based on the following Operations Concept.

1.2.1 Service Planning Database

WDISC resources are identified within the NCCDS database through User Interface Channels (UIFCs).  Each user interface channel is logically mapped equivalent to a WDISC PTP board.  

Customers requiring the use of WDISC services identify this need by specifying the desired and allowable UIFCs within their Service Specification Codes.  These customers them identify themselves through their defined support identifier (SUPIDEN).

“Desktops” are pre-defined by the user and communicated to the NCC.  The NCC DBA then defines the desktop configurations on the WDISC PTP server via the PTP configuration maintenance unit.

1.2.2 Schedule Rules

Existing NCCDS scheduling rules are applied to the scheduling of WDISC services with the following exceptions:

· Because one and only one customer can use a PTP board at any time, UIFCs associated with a specific PTP Board can be allocated to one and only one event at any time.

· Because there may be multiple desktops for any SIC and UIFC combination, the determination of the appropriate desktop is implied by the SIC, UIFC, and additional parameters [TBD], specified in the schedule request.

1.2.3 Schedule Dissemination

The STGT WDISC and the WSGT WDISC are separate destinations for schedule messages from the NCCDS.  The WDISC destinations are known to consist of a prime PTP and a backup.  

The NCC Operator will have the ability to define a Schedule Transmission Rule Set (STRS) that will transmit the appropriate schedule messages to the desired PTP machine(s).  The Rule Set will identify the events requiring the WDISC resource through the UIFC allocated to the service(s) within the event.  The NCCDS will transmit a schedule message to the WDISC PTP for each board allocated to an event.

Upon deletion of an event that has already been transmitted to the WDISC PTP, the NCCDS will send a message, or messages, to the WDISC PTP removing the event from the WDISC.  There are no deletion / completion messages associated with events that run through conclusion.  

The NCCDS will provide a manual WDISC schedule transmission capability.  This capability is viewed as a contingency and not as nominal operations.

The NCCDS will also transmit WDISC service information to the NISN Event Schedule Terminal (NEST) via the existing NEST message.  

1.2.4 Scheduling Displays

The existing scheduling displays will be utilized for showing WDISC events / services to the NCC operators.  WDISC events and services are identified by the SIC/SUPIDEN associated with the event.  The existing displays provide the capability to filter the display contents to a single SIC or a set of SICs.  

1.2.5 Service Monitoring and Control

Service monitoring is accomplished through the Operations Data Messages (ODMs) provide by the GT to the NCCDS.  

Service control functions are handled through Ground Configuration Message Requests (GCMRs) sent by the MOC to the NCCDS, which validates the request and forwards valid requests on to WSC for processing.  However, there is no requirement to reconfigure the WDISC (i.e., change the desktop or any of its parameters) during an event.

1.2.6 WDISC Monitoring and Control

WDISC monitoring and control is accomplished through the Monitor and Control PC connected to the WDISC PTP.  The concept of how this function is performed is not included within this paper.

1.3 Scope of Document

The purpose of Sections 2 through 5 of this paper is to provide the information necessary to prepare ROM estimates of NCCDS changes that would be needed to support the WDISC Scheduling Automation. This information is presented in terms of descriptions of the changes that would be needed to all related documents.  These documents include the NCC/WSC ICD (530-ICD-NCC-FDF/WSC), the NCCDS requirements (451-SRD-NCCDS/1998), the NCC/MOC ICD (451-ICD-NCCDS/MOC), the NCC/NEST ICD (451-ICD-NCCDS/NEST), and possibly the Space Network User’s Guide (SNUG).  The related documentation would also include the creation of an Interface Agreement (IA) between the NCCDS and the WDISC PTP to define the message flow and formats associated with the scheduling of the WDISC.  

The ROM estimates provided in Section 6 are based on the changes, both explicit and implied, driven by the information included in the preceding sections.  The changes that correspond to the ROM estimates are listed, at a high level, in Section 6.2.   The effort and schedule estimates are based upon implementing the NCCDS changes in a single, self-contained release.

2 Changes to The NCCDS Requirements

2.1 General

The automation of the WDISC Scheduling process necessitates the modification of the NCCDS System Requirements Document (SRD).  The proposed changes to the NCCDS requirements can be placed in 4 general categories:

· Identifying and Defining WDISC Resources

· Scheduling Rules for WDISC Services

· Dissemination of Scheduling Messages for WDISC Services

· Displaying WDISC Data and Events

The specific SRD changes will be finalized as the development of the software changes begins.

2.2 Identifying and Defining WDISC Resources

This section defines the requirements changes needed to define the WDISC resources to the NCCDS.  This information has been derived from the operations concept of what scheduling rules apply to WDISC resources and when those rules are to be employed.  

The changes to the NCCDS SRD are as follows (indicated by Italics):

5.2.2.7.1 Specification of User Interface Channels 

h. WSC TCP/IP Data Interface Service Capability (WDISC) support. For both forward and low rate return LI ports, this indicates that the LI port is connected to the WDISC.


i. Paired WDISC LI user interface channel. WDISC LI user interface channels are configured in forward and return pairs. For each forward WDISC LI user interface channel, this is the identifier of the corresponding return user interface channel. For each return WDISC LI user interface channel, this is the identifier of the corresponding forward user interface channel.

5.2.2.7.3 Use
The NCCDS shall use user interface channels and port addresses as follows: 

g. For data flow in the forward direction via LI ports, the forward LI user interface channel is used in the USM and the LI port number is used in SHO Subheader #5, and “LI” is indicated as the data source in SHO Subheader #5.

1. If the LI port is not used for WDISC support, no corresponding information is provided to the NEST via an NES message. [Refer to Note 5.2.2.7.3-2.]

NOTE 5.2.2.7.3 – 2

Although it is unlikely, an event that contains a service with an LI

data source could contain other services that are to be reported to

the NEST via the NES message.

2. If the LI port is used for WDISC support, the forward LI user interface channel is used in the NES as the source channel ID. The NES destination channel ID is filled with ASCII spaces.

h. For data flow in the return direction via LI ports and for recording of MTRS data, the return LI user interface channel is used in the USM and the LI port number is used in SHO Subheader #6, and “LI” is indicated as the data destination in SHO Subheader #6.

1. If the LI port is not used for WDISC support, no corresponding information is provided to the NEST via an NES message. [Refer to Note 5.2.2.7.3-3.]

NOTE 5.2.2.7.3 – 3

Although it is unlikely, an event that contains a service with an

LI data destination for one of its channels could contain other

services that are to be reported to the NEST via the NES message.

2. If the LI port is used for WDISC support, the return LI user interface channel is used in the NES as the destination channel ID. The NES source channel ID is filled with ASCII spaces.

5.2.3.6 Service Specification Codes

For each service type to be scheduled, each customer must have at least one SSC specified in the NCCDS database. For each customer, each SSC specifies a set of initial parameter values for the applicable service type. For customers receiving WDISC support, the SSC identifies an applicable WDISC configuration code. (Refer to 5.2.3.10.) For customers using multiple sets of TSWs, each SSC also identifies the applicable set of TSWs. When an SSC is entered into the database, each parameter is validated according to the applicable service parameter record.

5.2.3.10 WDISC Data Channel Processing Specifications

For each combination of SIC, WDISC support user interface channel, and WDISC configuration code, the NCCDS database will contain a WDISC data channel processing specification. The WDISC data channel processing specification is used to configure the WDISC and includes the following information:

a. Valid MOC TCP/IP address.

b. LI port number.

c. Data processing requirements.

d. Data monitoring requirements.
2.3 Scheduling Rules for WDISC Services

The NCCDS is required to validate and allocate UIFC resources based on ground terminal (GT); that is, it was understood that some UIFCs would be GT-specific.  Thus, WDISC UIFCs can be defined to be associated with the WSGT WDISC or the STGT WDISC.  The functional constraint of the WDISC imposes the need to be able to pair forward and return WDISC UIFCs together to logically represent a single PTP board.  The scheduling rules must be modified to enforce the constraint that a single PTP board (i.e., paired forward and return UIFCs) can be allocated to one and only one user at any time.
The changes to the NCCDS SRD are as follows (indicated by Italics):

5.4.5.9.2
Scheduling Ground Rules

o. The NCCDS shall schedule both members of a pair of WDISC LI user interface channel at the same time only if both members are scheduled within the same event. (Refer to 5.2.2.7.1 i.)

2.4 Schedule Messages for WDISC Services and Their Dissemination

The NCCDS is required to send schedule messages to the STGT and WSGT PTPs, both the prime and the backup.  This transmission is to be managed similarly to other schedule transmissions within the NCCDS.  The format of this message is implicitly defined by the PTP and has been implemented in the manual scheduling interface.  This format must be defined in an Interface Agreement between the NCCDS and the WDISC PTP.

The changes to the NCCDS SRD are as follows (indicated by Italics):

5.3.4 Schedules
5.3.4.1 General

The NCCDS transmits schedules in several different formats. Each format is designed to carry the specific information needed by the systems and facilities at its specified destination. For each destination, there may be variations on the schedule message based on when the message is transmitted and the types of services included in the message. [Refer to Notes 5.3.4.1-1, 2.]
NOTE 5.3.4.1– 2

The STGT WDISC and the WSGT WDISC are also regarded as

scheduling destinations.
5.3.4.5 WDISC Schedule

Based on the WSGT and STGT schedules, the NCCDS controls the WDISC at each of the ground terminals via use of WDISC data channel processing specifications. Although this interaction is functionally equivalent to transmission of schedule messages to the WDISCs, this does not involve use of formatted messages per se.

5.6.1.1 Distribution Criteria for Schedule Messages
c. NEST. If the event includes forward, return, or EET services and uses MDM, HDRM, analog, video, or WDISC support LI user interface channels, the NCCDS shall transmit an NES to the NEST. [Refer to Note 5.6.1.1-1.]

g. WDISC. If the event includes forward, return, or EET services and uses a WDISC support LI user interface channel, the NCCDS shall use applicable WDISC data channel processing specifications to configure a WDISC for the scheduled support.

1. STGT WDISC. If the event is allocated to a TDRS that is assigned to one of STGT’s SGLTs, the NCCDS shall configure the prime and, as needed, the backup STGT WDISC.

2. WSGT WDISC. If the event is allocated to a TDRS that is assigned to one of WSGT’s SGLTs, the NCCDS shall configure the prime and, as needed, the backup WSGT WDISC.

5.6.2.3 Manual Mode Transmission and Retransmission

5.6.2.3.1 General

The NCCDS shall provide the operator with the capability to manually initiate transmission or retransmission of schedule messages for selected combinations of destinations and events. The NCCDS shall limit selection of events to active and deleted events (i.e., unactivated batch events are excluded). For each selected event, the NCCDS shall determine the message format to be transmitted based on the selected destination and whether an active or a deleted event is selected.  For each combination of destination and event, the NCCDS shall transmit the currently applicable message which may be either a message that has not been previously transmitted or a previously transmitted message that has not been superseded.

5.6.2.3.2 Interactive Control of the WDISC

The NCCDS shall provide the operator with the capability to interactively control the WDISC via use of WDISC data channel processing specifications.

5.6.6 Operator Access and Control

5.6.6.1 Semiautomatic Mode Schedule Transmission Rule Sets

The NCCDS shall provide the operator with the capability to enter STRSs used to control semiautomatic mode schedule transmissions.

a. For each STRS, the NCCDS shall provide the operator with the capability to specify the following:

1. The list of SICs to be included in the transmission.

2. The types of messages to be included in the transmission. This may be any combination of the following:

(a) Transmission of applicable schedule messages not previously transmitted.

(b) DELETED

(c) Retransmission of applicable schedule messages that have not been superseded.

3. The destinations of the transmission. This may include the STGT WDISC and/or the WSGT WDISC.
3 Changes to the NCC/MOC ICD

There are no changes to the NCC/MOC ICD for the WDISC Automation concept.

4 Changes to the NCC/WSC ICD

The NCC/WSC ICD has been previously updated to identify LI ports designated as WDISC ports.  Additional WDISC LI ports can be added to the ICD through the current CCR process.  These additional ports can be added to the NCCDS through database changes only.

5 Changes to the NCC/NEST ICD

5.1 General

The NCC/NEST ICD documents the formatted messages sent by the NCCDS to the NISN Event Scheduler Terminal (NEST).  The information contained within the messages is used by the NISN Operation Center (NOC) to monitor network traffic and respond to trouble shooting requests.  As part of the WDISC Automation changes, the NES message will be modified to contain the WDISC data stream information.  Currently, the NOC is not provided with such information, which can make troubleshooting efforts very difficult.

5.2 NES Data Stream Information

The current NES format defines five data types:

1 = MDM

2 = HDRM

3 = TDRSS TV

4 = TDRSS analog

5 = TDRSS UHDR

The current NCCDS SRD requires NES messages for four types of UIFCs: MDM, HDRM, analog, video.  The NES change to define a data type for WDISC LI. will be to redefine 5 to be WDISC LI.   

5 = WDISC LI

Since the remaining components of the message would be the same, it is expected that the NEST system will accept that redefinition without a software change.  This expectation will be confirmed during development.

6 Changes to NCCDS Software

To comply with the requirements described above, the NCCDS software must be modified.  The following sections describe the scope of the needed software modifications, and the effort and schedule necessary to implement them.

6.1 Assumptions

The information provided below is rooted in the following assumptions, caveats, and truths:

· The changes identified are based on the current understanding of the WDISC Automation operations concept.

· The effort estimates and schedule are based on the level of expertise and abilities of current personnel.  Significant changes in the personnel resources may have an impact on the estimates.

· The schedule for the implementation of the WDISC Automation changes into the NCCDS baseline must be planned around other NCCDS changes.  Therefore, this paper provides a “T0” schedule for the WDISC Automation changes.  The actual calendar schedule for this effort cannot be determined at this time.

· The effort estimates and schedule assume that these changes are developed and tested as a standalone release.  Bundling these changes with other NCCDS changes into a single release will alter the estimates and schedule.  The bundled release schedule will supersede the WDISC Automation schedule; the actual hours of effort for the WDISC Automation may be less than anticipated due to the sharing of costs for configuration management, system administration, and testing.

· There is no plan to automate the WDISC Monitoring and Control as part of this effort.

· The proposed requirements for WDISC Automation do not include any changes to IONet bandwidth management.  Currently, the NCCDS allocates and manages bandwidth for the provision of data through the MDM / 4800BB IONet infrastructure.  WDISC services are accounted for by subtracting a fixed overhead from the allowable MDM bandwidth.  This change could be incorporated into this paper, but would require additional cost and schedule.

· The desktop required for a service data stream can be implicitly determined from other components / parameters within the request.  Having to address explicit management of desktops within the NCCDS and Schedule Requests would increase the proposed cost and schedule.

· The communications path between the NCCDS LAN and the WDISC PTP can be implemented in a secure fashion with little impact to the custom application software of the NCCDS.  Currently, the PTP Scheduling GUI communicates with the WDISC PTP Schedule Server across Closed IONET with no firewall in between.  

6.2 Scope of Software Changes

Software changes in order to implement each option have been assessed.  The actual implementation of these changes is dependent upon the amount of acceptable risk and the budget available to fund the software development effort.  This paper identifies the software changes and their estimated cost for the recommended approach.  Based on this approach, the WDISC Automation changes include the following:

· Modify user interface channels so that they can be defined as type WDISC LI ports.
· Add new portTypes 11 = WDISC LI low rate UIFC and 12 = WDISC LI high rate UIFC to database table dbUIFC.
· Add boardId field to dbUifc table. [schema change]

· Add wdiscConfiguration field to dbEventSrvUifc table. [schema change]

· Modify scheduling software to schedule the PTP board whenever a WDISC interface channel is requested.  If request is scheduled successfully write the appropriate wdiscConfiguration to the dbEventSrvUifc table.

· Modify output software to add WDISC to the NES message to notify the NOC.

· Requires changes to ICD, NEST concurrence, and agreement on NRR functionality.

· Migration script needed for 

· adding boardID to the existing WDISC interface channels.

· Automation of sending event adds and deletes to PTP Schedule Server (PSS).

· Define new processes based on TdrsSrvReqClient to establish connections and send schedule messages to PTPs.

· Define STGT PTPs and WSGT PTPs (prime and backup) as destinations for WDISC schedule messages.

· Add new database tables for schedule message processing.

· Add table dbWdiscMsg  (derived from dbOutMessage)

· Add table dbWdiscDest  (derived from dbNetDest or dbSnSFDest)

· Add table dbWdiscSchedDestTx (derived from dbSchedDestTx)
· The current PTP Scheduling GUI software needed to be revised:

· to integrate PTP Scheduling GUI into SPSR GUI

· to automate sending of event adds and deletes to PTP Schedule Server when events are added or deleted (contingency capability).

· to permit the scheduling of multiple configurationName specified for a Ssc on different WDISC interface channel.

· Provide the operator with the capabilities to:

· define a UIFC to be of type WDISC LI, low rate or high rate.

· map forward WDISC LI user interface channels to return WDISC LI user interface channels to virtually define a PTP board.

The changes described above will also require documentation updates.  The following documents must be updated:

· NCCDS System Requirements Document (SRD)

· 451-ICD-NCCDS/NEST, March 1999.

· SPSR User’s Guide

The following documents must be reviewed and updated if necessary:

· 451-ICD-NCCDS/MOC, June 1999.

· SPSR As-Built Document

· CCS As-Built Document

· CCS User’s Guide

The following documentation will be prepared in conjunction with the release in which these changes are implemented:

· Test Plan and Procedures

· Test Report

· Release History Report [Lessons Learned]

· OET Master Acceptance Test Plan Release Addendum

· EIF Test Scripts and Briefing Messages

6.3 Effort Estimates

The software modifications necessary to effect the changes described in the previous section impose change on the SPSR, PTP GUI, and CCS.  The rough order of magnitude (ROM) estimate of affected software for each segment is provided in the table below.  The table also includes a ROM on the hours of effort required to implement these changes.  The estimation of hours is based on a productivity estimate of 15 Affected DSI/hr., which has been sustained over the previous 3 NCCDS maintenance releases.  The estimates were then scaled relative to the complexity of the changes for that subsystem.

Table - Software Impacts for WDISC Automation

	Segment
	Subsystem
	Affected DSI (ROM)
	Estimated Hours  (Skill Code)

	SPSR
	TOTAL
	23500
	1770 (SC -  FE5)

	
	Scheduling
	16500
	1100

	
	Input
	0
	0

	
	Output
	3500
	300

	
	GUI
	2500
	170

	
	Utilities
	500
	40

	
	Database
	13600 [Generated]

500 [Custom Scripts]
	160

	CCS
	TOTAL
	- Potential Impacts
	40 (SC – FE5)

	
	Event Monitor
	??
	10

	
	Utilities
	??
	30

	
	
	
	

	PTP GUI
	TOTAL
	6400
	240 (SC – FE5)


No specific changes for CCS software were identified as part of this analysis.  However, CCS reads and processes data contained within the database tables being modified for this effort.  Therefore, it is anticipated that more detailed analysis will be needed and that the potential for code changes does exist.

In addition to the hours to implement software modifications, the following effort estimates also apply:

Management – 80 hours (SC – FE4)

System Engineering – 120 hours (SC – MT3)

Release Leader – 200 hours (SC – FT6)

CM – 80 hours (SC – FT5)

System Administration – 40 hours (SC – FT4)

Independent Testing  – 1200 hours (SC – FE6)

Coupling the implementation of the above changes with other activities may reduce the hours explicitly worked on the WDISC Automation changes.  These savings are likely to be realized in “release overhead” activities, such as testing, CM, and System Administration activities.

6.4 Schedule Estimate

The schedule for the implementation of the above changes can vary depending upon other concurrent activities.  The Implementation Schedule below assumes that this change is being implemented as a standalone release with dedicated resources.




Relative (“T0”) Schedule Estimate
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